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Evidence reviews are systematic reviews answering a specific question or set of
questions and were prepared by an evidence team with contribution from clinical
experts.
Narrative reviews were prepared by clinical experts allocated to a specific question or
set of questions. Narrative reviews were completed in areas of lower health professional
or consumer priority or where the clinical question was not well suited to a systematic
review.
Some reviews started as systematic reviews, however if no evidence was identified,
were addressed as narrative reviews. This has been noted at the top of the review as
“No evidence identified in evidence review”.
The evidence reviews and narrative reviews in this technical report represent the steps
immediately after evidence synthesis when GDGs met to discuss and make
recommendations, and are a set stage in evolution of the process of evidence synthesis
and the development, refinement and consensus of recommendations in various stages
of review, discussion and consultation across clinical experts, GDGs and panels;
therefore the final recommendation (in the guideline) may not be reflected here. Final
recommendations in the guideline reflect post GDG meeting follow‐up, integration and
response to feedback from public consultation and the latest updates in key evidence
raised during public consultation, which is not encompassed or documented in these
reviews. The table of responses to feedback are available as a separate document.
Following these changes and evolution from the technical report to the final document,
consensus was again sought with all GDG members across all recommendations.
Each narrative review has been completed by one or more of 60 contributors to the
development of this guideline and thus, there may be minor differences in formatting or
layout of detail.
Some narrative reviews may not contain a GRADE framework. This is because the review
has been considered within a GRADE framework contained in a different section. This
has been noted where relevant.
GRADE components may be formatted slightly differently across reviews given technical
difficulties using the online GRADE framework and in translating information from the
online GRADE framework.
With respect to the methods for chapter four and five, a separate methods document is
provided for each chapter rather than full methods presented in each individual review.
This is because in some cases, multiple clinical questions are addressed within the same
search.

1.1
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In adolescents, at what time point after onset of menarche do irregular cycles indicate
ongoing menstrual dysfunction?
Prevalence and problem
Physiologically, during the first year post‐menarche, hormonal responses do not match adult patterns. During the
second year about one half of the menstrual cycles range from 21‐45 days in length however progesterone levels are
low (1,2).
The average adult menstrual cycle is 28 days, with a normal cycle range of 24 to 35 days (2). However, during the
first few years post‐menarche, cycles vary considerably, with recent data suggesting that a majority of irregular
cycles may be ovulatory in girls 2 years postmenarche (3‐6). In the first post‐menarcheal year, around half of cycles
are anovulatory. Nonetheless, 80% of cycles occur within a predictable range of 21 to 45 days and last two to seven
days (5‐8). By the third post‐menarcheal year, 95% of cycles fall into this range and as such in the 5% without regular
cycles PCOS should be considered.
Regular ovulatory cycles onset are related to age at menarche (9). In girls who begin menses at <12 years, between
12 and 13 years, and >13 years of age, 50% of cycles are ovulatory by one year, three years, and 4.5 years,
respectively (9). At age 15 more than 50% of girls who are oligo‐amenorrheic remain so at age 18. (10)
Hence it is variable and still remains somewhat unclear at what developmental stage irregular cycles in adolescents
reflect immaturity of the reproductive system or possible PCOS.

Clinical Practice Gap: Need for guidance
Current practice defining when adolescent menstrual cycle irregularity becomes pathophysiologic is unclear. With
many women reporting delayed diagnosis, it is likely that current practice involves prescription of the oral
contraceptive pill without diagnosis of PCOS in adolescents. Diagnosis also allows for early intervention screening
and prevention. While this may increase referral for diagnostic testing and specialist care, the benefits of early
diagnosis and prevention of associated complications and infertility may be beneficial to the overall disease burden.
Dissatisfaction with diagnosis experiences and delays in diagnosis are linked to anxiety. (Gibson)

Summary of key information
We did not identify any evidence in our patient population to answer the question and therefore a clinical consensus
recommendation has been made informed by the natural history of menstrual cycles and ovulation in adolescents
(aged <18 years).

Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS
In adolescent women (<18 years), after two years of irregular cycles (>35 or <21 days) following the onset of
menarche, polycystic ovary syndrome should be considered and assessed according to the guidelines.
The value and timing of assessment and diagnosis should be discussed with the individual patient, taking into
account psychosocial factors. Reassurance can be given about future reproductive potential.

CLINICAL PRACTICE POINTS
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If oral contraceptive pill therapy is being considered or has commenced in adolescents (<18 years), the following are
recommended:
After twelve months of irregular cycles (>35 or <21 days) after onset of menarche, baseline assessment of clinical
and biochemical hyperandrogenism and cycle patterns should be considered before commencement of the oral
contraceptive pill.
If baseline assessment is abnormal, potential increased risk of PCOS could be communicated to the patient and
subsequent reassessment should be considered.
Where a baseline assessment has not been performed, consider withdrawal of the oral contraceptive pill for at least
three months. Contraception will need to be otherwise managed during this time.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to narrative review.
Panel discussion

The aim was to promote awareness of PCOS among patients and health professionals, facilitating timely diagnosis and
management, preventing complications and limiting overdiagnosis in adolescents.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Potential delays in diagnosis if reassessment does not occur. Potential overdiagnosis if assessed too close to menarche.
Linked with recommendations on not using ultrasound for diagnosis in adolescents , this will be minimised.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
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Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
Narrative review.
Panel discussion

NA
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

NA.
Panel discussion

Agreement that this recommendation is of high value, however there may be important uncertainty.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

7
Favours this option

5
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Uncertainty of the value of diagnosis in adolescents contributed to judgment discussion. However, overall panel
deemed the balance favoured this option.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Variability across different countries in current standard practice. Costs of assessment and diagnosis are generally low
and based on clinical assessment and blood tests in adolescents.
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Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Variability, as per resources.

Equity

What would be the impact on health equity?
Judgement

Don't know

4
Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

For those with reduced access to care, attention should be paid toward ability for reassessment and early intervention
if required.
If recommendations are followed equity would be improved, however it is acknowledged that resources and access to
expertise may impact on the implementation of recommendation.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

4
Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Likely to accept.

Feasibility

Is the option feasible to implement?
Judgement
4

Don't know

Varies

No

2
Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Concerns raised about health professionals adoption of these recommendations. Access to resources and expertise
worldwide may affect implementation.
Translation important

CONCLUSIONS
Consensus recommendation

In adolescent women (<18 years), after two years of irregular cycles (>35 or <21 days) following the onset of
menarche, polycystic ovary syndrome should be considered and assessed according to the guidelines.
The value and timing of assessment and diagnosis should be discussed with the individual patient, taking into account
psychosocial factors. Reassurance can be given about future reproductive potential.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points

If oral contraceptive pill therapy is being considered or has commenced in adolescents (<18 years), the following are
recommended:
After twelve months of irregular cycles (>35 or <21 days) after onset of menarche, baseline assessment of clinical and
biochemical hyperandrogenism and cycle patterns should be considered before commencement of the oral
contraceptive pill.
If baseline assessment is abnormal, potential increased risk of PCOS could be communicated to the patient and
subsequent reassessment should be considered.
Where a baseline assessment has not been performed, consider withdrawal of the oral contraceptive pill for at least
three months. Contraception will need to be otherwise managed during this time.

Subgroup considerations

Obese and/or amenorreahic subgroups require further attention.
Implementation considerations

Education of paediatricians/family physicians and gynaecologists as to timing of diagnosis and normal physiologic
processes.
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Monitoring and evaluation

Whether patients have been assessed and counselled according to the recommendation.
Research priorities

Further longitudinal studies to identify early predictors and natural history of PCOS in adolescents would be of value
and these could then be targeted to allow for timely diagnosis.

6

References
1.
Lemarchand-Béraud T, Zufferey M, Reymond M, Rey I. Maturation of the hypothalamo-pituitary-ovarian
axis in adolescent girls. Journal of Clinical Endocrinology & Metababolism. 1982;54(2):241-6.
2.
Apter D, Vihko R. Serum pregnenolonge, progesterone and 17-hydroxyprogesterone, testosterone and 5αdihydrotestosterone during female puberty. J Clin Endocrinol Metab 1977;45: 1039-1048.
3.
Pena AS, Doherty DA, Atkinson HC, Hickey M, Norman RJ, Hart R. The majority of irregular menstrual
cycles in adolescence are ovulatory: results of a prospective study. Arch Dis Child 2017;0:1-5.
4.
Treloar A, Boynton R, Behn B, Brown B. Variation of the human menstrual cycle through reproductive life.
International Journal of Fertility. 1967;12:77.
5.
Flug D, Largo R, Prader A. Menstrual patterns in adolescent Swiss girls: a longitudinal study. Annals of
Human Biology 1984;11(6):495-508.
6.
Widholm O, Kantero R. A statistical analysis of the menstrual patterns of 8,000 Finnish girls and their
mothers. Acta Obstet Gynecol Scand Suppl. 1971;14(Suppl).
7.
Adams Hillard P. Menstruation in young girls: a clinical perspective Obstetrics & Gynecology.
2002;99(4):655-62.
8.
Slap G. Menstrual disorders in adolescence. Best Practice & Research Clinical Obstetrics & Gynaecology
2003;17(1):75-92.
9.
Apter D, Vihko R. Early menarche, a risk factor for breast cancer, indicates early onset of ovulatory cycles.
Journal of Clinical Endocrinology & Metababolism. 1983;57(1):82-6.
10.
van Hooff MH, Voorhorst FJ, Kaptein MB, Hirasing RA, Koppenaal C, Schoemaker J. Predictive value of
menstrual cycle pattern, body mass index, hormone levels and polycystic ovaries at age 15 years for oligo-amenorrhea
at age 18 years. Hum Reprod 2004;19:383-392.

7

Appendix I: Methods
EVIDENCE REVIEW: At what time point after onset of menarche do irregular cycles indicate ongoing
menstrual dysfunction related to PCOS?
PICO

Inclusion criteria

Rank: 1
Participants
(P)

Intervention (I)
(Duration of
menstrual
irregularity)

Comparison
(C)

Outcomes
(O)

Study type

Limits

Females after
onset of
menarche, of
any age,
ethnicity and
weight.

No limit on time.

Females with
irregular cycles
that don’t go
on to develop
PCOS.

Subgrouped by:

<6m – >5w
oligomenorhea

Most
effective
method to
discriminate
between
PCOS and
normal
pubertal
transition.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials,
prospective
and
retrospective
cohort
studies and
case‐control
studies.

English
language.
Update
search.
Need to re‐
check/screen
WHO search
as the P was
females with
PCOS.
Update WHO
search for
new articles.

<19 age or
gynecological
age group: 0‐2y;
2‐4y; 4+y;
Note whether
they are taking
OCP.

Exclusion criteria

None.

Average interval
between subsequent
period/cycle lengths
Note possible subgroups
for:

>6m amenorrhea

Diagnosed
PCOS defined
by Rotterdam
or NIH
criteria.
Sensitivity
and
specificity
data; and
AUC data.

1‐3 months irregularity
1st stage: >cycles 35
days and <45 days
(oligo)
Note the most
prominent interval as a
continuous variable.

None.

NA

Diagnosis of
WHO I/
functional
hypothalamic
amenorhea
and WHO
III/POI/POF.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews, case
series,
editorials,
letters,
commentarie
s.
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Databases searched
Evidence source

Date of search or issue searched

8th August 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
8th August 2017
All EBM (Ovid) *
8th August 2017
PsycInfo (Ovid)
8th August 2017
CINAHL
8th August 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
exp Menstruation Disturbances/ (27520)
1
2

exp Menstruation/ or exp Menstrual Cycle/ (33683)

3

mense*.tw. (4681)

4

period.tw. (1051046)

5

menstrua*.tw. (42796)

6

cycl*.tw. (919618)

7

or/2‐6 (1943152)

8

irregular*.tw. (57229)

9

dysfunction*.tw. (335700)

10

abnormal*.tw. (590015)

11

disorder*.tw. (852179)

12

disturb*.tw. (189647)

13

absen*.tw. (663719)

14

miss*.tw. (160553)

15

or/8‐14 (2499926)

16

7 and 15 (268688)

17

exp Oligomenorrhea/ (728)

18

Oligomenorrh*.mp. (1586)

19

exp Amenorrhea/ (9989)

20

Amenorrh*.mp. (16803)

21

exp Anovulation/ (2224)

22

Anovulat*.mp. (5793)

23

1 or 16 or 17 or 18 or 19 or 20 or 21 or 22 (299599)

24

exp polycystic ovary syndrome/ (12770)

25

polycystic ovar*.mp. (14993)

26

poly‐cystic ovar*.mp. (13)
9

27

PCO*.mp. (24502)

28

(stein‐leventhal or leventhal).mp. (914)

29

anovulation/ (2224)

30

anovulat*.mp. (5793)

31

oligo‐ovulat*.mp. (79)

32

oligoovulat*.mp. (43)

33
34

(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerate* or hyperandrogen* or hyper‐
androgen*)).mp. (15414)
or/24‐33 (35776)

35

23 and 34 (8752)

36

(sensitiv: or predictive value:).mp. or accurate:.tw. (1826217)

37

35 and 36 (819)

38

limit 37 to (english language and female and humans) (649)

39

limit 38 to yr="2014 ‐Current" (70)

* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. No studies met the selection criteria for
this evidence review.
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PRISMA flowchart incorporating original guideline (2010), WHO update (2014) and current
update (2017)

Eligibility

Screening

Identification

Database search
2010=2176 2014=849 2017=194

Through other sources
2010=0 2014=0 2017=0

Duplicates removed
2010=322 2014=72 2017=22

Screened
2010=1854 2014=777 2017=172

Excluded based on abstract
2010=1819 2014=775 2017=171

Retrieved full‐text
2010=35 2014=2 2017=1

Excluded based on full‐text
2010=35 2014=2 2017=1

Included

Included in qualitative synthesis
2010=0 2014=0 2017=0

Included in quantitative synthesis
(meta‐analysis)
2010=0 2014=0 2017=0
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1.2
EVIDENCE REVIEW
Clinical question: In women with suspected PCOS, what is the most effective measure to diagnose PCOS
related hyperandrogenism (biochemical)?
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Hyperandrogenism evidence review
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Background
Hyperandrogenism is a well‐established contributor to PCOS aetiology, detectable in around 60–100% of cases,
depending on methods and criteria used, yet it is especially challenging to diagnose. It includes both clinical (hirsutism,
central alopecia and acne) and biochemical hyperandrogenism. Clinical hyperandrogenism manifests differently
depending on the population studied, for example, Asian populations manifest fewer features, while South East Asian
and Mediterranean populations display more marked features of clinical hyperandrogenism. When determining
biochemical hyperandrogenism, accurate diagnosis is hampered by a lack of ideal methods for measurement. Within
these limitations, a direct measure of androgens is testosterone. Calculated bioavailable testosterone and calculated
free testosterone can be used interchangeably as a marker of testosterone, and can be derived using various different
formulas, however calculated free testosterone is the most commonly measured marker, using the formula of
Vermuelen et al. (Vermeulen, Verdonck et al. 1999). The free androgen index (FAI = 100 x [total testosterone/SHBG]) is
also a widely used measure of androgens. To diagnose hyperandrogenism, testosterone assays are widely used,
however deficiencies in the accuracy of these assays limits their use in a setting where standardised testosterone
measurements that are accurate, reliable and comparable over time are essential (Taieb, Mathian et al. 2003, Rosner
and Vesper 2010). Also, most routine testosterone assays are designed for use in males with accuracy and precision at
the lower androgen levels noted in females being much less. Given the controversy, methodological challenges and
variety of different options for the biochemical measurement of androgens and uncertainty in clinical practice, it is
important to determine which measure is the most appropriate.

Summary of evidence
Included studies
Seven studies were identified by our search.



Seven diagnostic studies (level III‐2) reported the diagnostic accuracy of different reproductive hormone markers to
detect PCOS.
Another diagnostic study (level III‐2) compared the diagnostic accuracy of GCMS and RIA to detect PCOS using serum
reproductive hormone markers.

Table of characteristics of included studies
Study ID

Risk of bias/

N

Age

BMI

Diag.
criteria

Med
status

PCOS: 43
C: 40

PCOS: 28.9±5.0
C: 30.8±4.3
p=0.030
PCOS: 25.0±5.4
C:34.5±9.4
p<0.01

PCOS: 24.9±5.9
C: 22.5±3.7
p=0.029
PCOS: 25.5±4.2
C: 24.2±3.1
p = 0.280

Rott *

Excluded if FAI
<3m

NICHD

Excluded if SHBG,
OCP use
TT, FAI,
CFT,
DHEAS,
Excluded if TT, A,
<3m and
DHEAS,
OCP use
SHBG
CBT,
FAI, CFT

certainty
Bili 2014

High ROB/
Low certainty

Escobar‐
Morreale
2001

Moderate
PCOS: 8
ROB/Moderate C: 106
certainty

Hahn 2007

Moderate
ROB/
Low certainty

PCOS: 133
C: 54

PCOS: 28 (15‐45) PCOS: 30 (17‐58) NIH
C: 28 (20–41)
C: 21.3 (18–29) #

Index
tests
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Koskinen
1996
Rudnicka
2016

High ROB/
Low certainty
High ROB/
Low certainty

PCOS: 54
C: 29
PCOS: 165
C: 40

Salamah
2014
Stener‐
High ROB/
Victorin 2010 Low certainty

PCOS: 100
C: 100
PCOS: 74
C: 31

Villarroel
2015

PCOS: 26

High ROB/
Low certainty

C: 63

PCOS: 27±6
C:33±5
PCOS: 25 (23‐25)
C: 25 (24‐27)
p=0.488
PCOS: 28.2±7.1
C: 33.2±9.8
PCOS: 30.0±4.4
C: 27.8±3.5
p=0.018
PCOS: 17.3±1.9
C: 16.6±1.5

PCOS: 27±8
C: 29±10
PCOS: 23 (21‐28)
C: 22 (21.5‐25)
p=0.321
PCOS: 37.0±9.1
C: 27.5±6.9
PCOS: 25.3
(22.1–33.3)
C: 23.6 (21.0 –
27.2) p=0.020
NR

Rott
equiv.
Rott

NIH
Rott
equiv.

Rott

NR

SHBG,
FAI, T, A
Excluded if TT, A,
<3m
DHEAS,
FAI
Not within TT, FT
3m of test
Excluded if TT, CFT
<3m

Ceased
2m pre

TT, FAI

*For the homogeneity of the PCOS group, women with regular cycles but with signs of hyperandrogenism and polycystic
ultrasound morphology were excluded.
#authors report that this is significantly different but don’t provide p value or CI.
Methodological quality/risk of bias
Due to the nature of the question of this review it is important that participants are entered into the study based on
explicit selection criteria; from the same population and that entrance to the study is either random or consecutive. It is
also important that studies are adequately powered to detect the specified outcome and that they include an
independent, blinded comparison with a valid reference standard. These methodological issues are likely to have an
impact on the direction of bias and reliability of the findings.
Findings of studies of moderate or high risk of bias should be interpreted with caution. The studies by Bili et al., Rudnicka
et al., Villarroel et al., Stener‐Victorin et al. and Koskinen et al. were found to have a high risk of bias and Hahn et al. and
Escobar‐Morreale et al. were found to have a moderate risk of bias. Reasons include: selection criteria were not
explicitly stated; it is unclear whether participants were entered into the study appropriately (random or consecutive);
case‐control design; and inadequacies around application of index and reference tests.

Consistency of studies
Six studies reported the diagnostic accuracy of different reproductive hormone markers in serum to detect PCOS and
another compared the diagnostic accuracy of liquid (LC‐MS/MS) tandem mass spectrometry, gas chromatographic mass
spectrometry (GCMS) and radio‐immunoassay (RIA) to detect PCOS using serum reproductive hormone markers. The
serum reproductive hormone markers included: total testosterone (TT), calculated bioavailable testosterone (CBT),
calculated free testosterone (CFT), sex hormone binding globulin (SHBG), androstenedione (A), dehydroepiandrosterone
(DHEAS), and free androgen index (FAI).

Generalisability
Where reported, the studies were consistent in terms of age and BMI and are generalisable to the target population for
this evidence review. The tests that were addressed in the studies are available and routinely used in Australia.
Studies were conducted in university departments, outpatient clinics in hospitals in Germany, Spain, Finland, Sweden,
Chile, Greece, Poland and Chile.
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Findings
Due to the small number of included studies and the heterogeneity in threshold/cut off values for each index test, meta‐
analyses (for pooled sensitivity and specificity estimates) have not been performed. Data are presented in forest plots
and summary ROC analyses wherever thresholds/cut off values were similar. Where thresholds/cut off values are
different, only summary ROC analyses have been presented. Only studies with sensitivity and specificity data are able to
be analysed and presented in these formats, using RevMan. It allows imputation to derive true positives (TP), false
positives (FP), true negatives (TN) and false negatives (FN) to provide greater detail about the accuracy of the index test.
There is insufficient evidence about diagnostic accuracy of any of the index tests reported in the included studies.
Index Test: Total testosterone
Thres‐
hold

PCOS

Non‐PCOS

NR

8

Hahn 2007

2.37 nmol/l

Koskinen 1996*

Escobar‐Morreale
2001

Salamah 2014

Stener‐Victorin
2010**

Rudnicka 2016
Villarroel 2015

AUC

Sens

Spec

+LR

‐LR

106

0.690±0.11 (0.59‐0.77)
(method NR)

NR

NR

NR

NR

133

54

0.799¥
(method ^ and #)

72.9

74.1

2.81

0.37

2.50` nmol/l

54

29

0.939 ± 0.025 (RIA)

70

97

NR

NR

1.21 nmol/l

100

100

0.765 (0.693‐0.836)
(LC‐MS/MS)

29

100

NR

NR

NR

74

31

0.89 (0.82‐0.95)
(GCMS)

NR

NR

NR

NR

0.85 (0.77‐0.93) (RIA)
1.9` nmol/l

165

40

80.5% (73.6%–87.4%)
(CMIA)

92.87

59.0
3

2.26

0.12

>2.1 nmol/l

26

63

0.786 (p<0.0001) (RIA)

65.4

85.7

4.6

NR

`Converted from various units.
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Index Test: Calculated free testosterone

Escobar‐Morreale
2001
Hahn 2007
(^ and #)
Salamah 2014
Stener‐Victorin
2010**

Thres‐
hold

PCOS

Non‐PCOS

>23 pmol/l

8

106

25.06
pmol/l

133

54

12.1 pmol/l

100

11.5
pmol/l`

74

AUC

Sens

Spec

+LR

‐LR

0.830 ± 0.09 (0.75‐0.89)~

62.5

84.9

4.14

0.44

0.837

82.0

74.1

3.16

0.24

100

0.870 (0.816‐0.924)
(LC‐MS/MS)

52

99

NR

NR

31

0.91 (0.86‐0.97) (GCMS)
0.84 (0.76‐0.92) (RIA)

84

87

NR

NR

`converted from various units.
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Index Test: Calculated bioavailable testosterone

Hahn 2007
(^ and #)

Threshold

PCOS

Non‐PCOS

AUC

Sens

Spec

+LR

‐LR

0.78 nmol/l

133

54

0.852

75.9

83.3

4.56

0.29

Thres‐
hold

PCOS

Non‐PCOS

AUC

Sens

Spec

+LR

‐LR

8

106

0.875 ± 0.05 (0.80‐0.93)

87.5

86.8

6.63

0.14

Index Test: SHBG

Escobar‐Morreale
2001

<37 nmol/l

Hahn 2007
(^ and #)

47.4 nmol/l

133

54

0.765

67.7

75.9

2.81

0.43

Koskinen 1996*

34.7 SI unit

54

29

0.540 ± 0.063

NR

NR

NR

NR

Only a summary ROC can be prepared because the thresholds are heterogenous.
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Index Test: Androstenedione
Threshold

PCOS

Non‐PCOS

Hahn 2007
(^ and #)

13.79 nmol/l

133

54

Koskinen 1996*

0.035 SI unit

54

29

Rudnicka 2016

13.79`
nmol/l

165

40

AUC

Sens

Spec

+LR

‐LR

0.706

39.8

90.7

4.3

0.86

0.933 ± 0.027

NR

NR

NR

NR

79.31

44.57

1.43

0.46

62.7%

`converted from various units.
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Index Test: DHEAS

Escobar‐Morreale
2001
Hahn 2007
(^ and #)
Rudnicka 2016

Thres‐
hold

PCOS

Non‐PCOS

>11.6
mmol/l

8

8.11 mmol/l

NR

AUC

Sens

Spec

+LR

‐LR

106

0.832 ± 0.09 (0.75‐0.90)

62.5

91.5

7.36

0.41

133

54

0.502

91.0

22.2

1.17

0.41

165

40

56.1% (46.6–65.7%)

NR

NR

NR

NR
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Index Test: FAI
Thres‐
hold

PCOS

Non‐PCOS

>2.20
mlU/ml

43

40

>3.67

8

106

Hahn 2007
(^ and #)

497

133

54

Koskinen 1996*

NR

54

2.56 nmol/l

6.1

Bili 2014
Escobar‐Morreale
2001

Rudnicka 2016
Villarroel 2015

AUC

Sens

Spec

+LR

‐LR

0.65 (0.52‐0.78)

90.7

44.7

1.6

0.2

0.867 ± 0.08 (0.79‐0.92)~

75.0

85.8

5.30

0.29

0.847

71.4

85.2

4.82

0.34

29

0.831 ± 0.044

NR

NR

NR

NR

165

40

82.1% (75.2%–88.9%)

82.14

77.57

3.66

0.23
0

26

63

0.832 (p<0.0001)

57.7

93.7

9.1

NR
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Index Test: LH, FSH, A

Koskinen 1996*

Thres‐
hold

PCOS

Non‐PCOS

0.5

54

29

AUC
0.997 ± 0.003

Sens

Spec

+LR

‐LR

98.0

93.0

NR

NR

Comparative diagnostic accuracy
One study with moderate risk of bias (Hahn 2007) found that, based on AUC data, calculated bioavailable
testosterone was better than androstenedione, SHBG and total testosterone for diagnosis of PCOS, and that
the free androgen index (FAI) was better than androstenedione and SHBG for diagnosis of PCOS.

Legend: ^solid‐phase competitive chemiluminescent enzyme immunoassay was used for TT, A and DHEAS; #
immunometric chemiluminescent enzyme immunoassay was used for SHBG; * Koskinen did not report likelihood ratios.
**Stener‐Victorin only reported AUC data; ¥ Pairwise comparisons showed significant differences between the
following: CBT vs. A, CBT vs. SHBG, CBT vs. TT, FAI vs. A, FAI vs. SHBG, CFT vs. A, and TT vs. A; Sensitivity and specificity is
presented as a percentage; ~statistical difference (p<0.001) found between FAI and CFT; RIA, radio‐immunoassay;
GCMS, gas chromatographic mass spectrometry; TT, total testosterone; CBT, calculated bioavailable testosterone; CFT,
calculated free testosterone; SHBG, sex hormone binding globulin; A, androstenedione; DHEAS,
dehydroepiandrosterone sulfate; FAI, free androgen index; NR, not reported. Unless otherwise stated, no statistical
differences were reported. CMIA, Chemiluminescent Microparticle Immunoassay
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Recommendations
CLINICAL CONSENSUS RECOMMENDATION
1.1a

Direct assays (e.g. radiometric, enzyme‐linked, etc.) for assessing total or free testosterone may have
limited accuracy for PCOS and should preferably not be used to assess women for possible
hyperandrogenism, since these assays demonstrate poor sensitivity, accuracy and precision.
Direct assays may underestimate or overestimate the presence of PCOS.

EVIDENCE‐BASED RECOMMENDATION
1.1b

Calculated bioavailable testosterone, calculated free testosterone, or free androgen index should be
used to assess biochemical hyperandrogenism (i.e. hyperandrogenemia) in polycystic ovary
syndrome (consider removing).
For the most accurate diagnosis of biochemical hyperandrogenism, health professionals are
recommended to use high quality assays (LCMS‐MS and extraction/chromatography immunoassays)
to assess total or unbound (free) testosterone.
In the case that total or free testosterone is not elevated, health professionals might consider
investigation of androstenedione and dehydroepiandrosterone sulfate (DHEAS); however these may
provide limited additional information regarding hyperandrogenemia in PCOS.

CLINICAL PRACTICE POINT
1.1c

It is difficult, if not impossible, to reliably assess for hyperandrogenemia in women on the oral
contraceptive pill as these medication’s effects include increases in sex hormone‐binding globulin
and reductions in gonadotropin‐ dependent androgen production.
Where the oral contraceptive pill has already been commenced and assessment of biochemical
androgens is imperative, it should be withdrawn for at least three months, if not longer, before
appropriate hormonal assessments for hyperandrogenemia are undertaken. Contraception should
be managed otherwise during this time.

CLINICAL PRACTICE POINT
1.1d

Assessment of biochemical hyperandrogenism (hyperandrogenemia) is most useful in establishing
the diagnosis of polycystic ovary syndrome (PCOS), or the specific phenotype of PCOS, in girls or
women with unclear or absent clinical signs of hyperandrogenism, in particular hirsutism.

CLINICAL PRACTICE POINT
1.1e

If androgen levels are markedly above laboratory reference ranges, other causes of
hyperandrogenemia, including neoplastic growth, iatrogenic causes, and syndromes of severe insulin
resistance, may be considered. In this setting the clinical history of time of onset and/or rapid
progression of symptoms is critical in assessing for an androgen‐secreting tumour. However, it
should be kept in mind that some androgen‐secreting neoplasms are associated with mild to
moderate increases in androgen levels.
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Clinical decisions should be guided by the reference ranges of the laboratory used.
Reference ranges for different methods and different laboratories vary widely, and are often based
on an arbitrary percentile or variances of the mean of the values observed in a population. Normal
values should preferably be determined either by the range of values in a well phenotyped healthy
control population or by cluster analysis of the values of a large general population.
Justification
The GDG believe that non‐classic congenital adrenal hyperplasia should be excluded before the diagnosis of polycystic
ovary syndrome (PCOS) is confirmed.
Androgen measures are useful to demonstrate or confirm biochemical hyperandrogenism (hyperandrogenemia) in
patients suspected of PCOS and other androgen excess disorders. Circulating androgen measures will be most useful in
girls and women who demonstrate minimal to no concrete clinical signs of hyperandrogenism (e.g. hirsutism).
There was insufficient evidence to make a recommendation based on evidence alone about the best method to use for
measurement of markers for biochemical diagnosis of PCOS, although data indicates that, as a single measure, free
testosterone measurements provide the highest ability to detect biochemical hyperandrogenism followed by, in no
specific order, total testosterone, DHEAS, and androstenedione.
With few exceptions [15] methods for directly assessing total testosterone levels in the circulation (e.g. direct
radioimmunoassays or chemiluminescence immunoassays) are of insufficient precision, sensitivity and specificity to be
used for the accurate assessment of total testsoterone levels in chilldren and women, including those suffering from the
polycystic ovary syndrome.
There are also currently no reliable direct assays for total or free testosterone, but laboratories can provide calculated
bioavailable testosterone, calculated free testosterone, or free androgen index (FAI). Additionally, androstenedione and
dehydroepiandrosterone sulfate may be used to increase the probability of detecting hyperandrogenemia.
Dehydroepiandrosterone sulfate is predominantly an adrenal source of circulating androgen. Mild elevation may be
seen with PCOS. However, markedly raised dehydroepiandrosterone sulfate in the setting of rapidly progressive
virilisation should prompt one to investigate for possible androgen secreting adrenal tumour. Androstenedione, in turn,
is often very elevated in 21‐hydroxylase deficient non‐classical congenital adrenal hyperplasia.
Testosterone secretion may be increased during mid‐cycle and assessment of androgen status should preferably be
performed in the early follicular (pre‐ovulatory) phase in cycling women, which can be determined by clinical menstrual
history. In women with oligo‐amenorrhea it is best to perform the assessment after a withdrawal bleed has been
induced with progesterone or progestins. Diurnal variation may also occur in circulating androgen levels [14] and
morning levels may be most predictive.
Clinical considerations
Total testosterone alone can identify 20‐30% of PCOS women with hyperandrogenic phenotypes as hyperandrogenemic,
while measures of unbound or free testosterone will identify 50‐60% of such women with PCOS as hyperandrogenemic.
Mild to moderate elevations of androstenedione may be observed in polycystic ovary syndrome, whereas marked
elevations of androstenedione are more indicative of 21‐OH deficient non‐classical adrenal hyperplasia.
The most common form of NCCAH, 21‐hydroxylase deficiency, can be excluded by measuring serum 17‐
hydroxyprogesterone in the follicular phase, preferably in the morning. Non‐classic congenital adrenal hyperplasia
(NCCAH), although rare, needs to be considered before the diagnosis of polycystic ovary syndrome is confirmed.
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GRADE framework
Interactive Evidence to Decision Framework
In women with suspected PCOS, what is the most effective measure to diagnose PCOS related
hyperandrogenism (biochemical)?
ASSESSMENT
See background section in clinical hyperandrogenism section.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion

High quality total and free (unbound) testosterone measures together detect as hyperandrogenemic 50-70% of those
women with the hyperandrogenic phenotypes of PCOS.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Access may prevent use and misdiagnosis may result if inappropriate assays are used.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
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Panel discussion

The body of evidence included here is predominately of low certainty with serious to very serious risk of bias, serious risk
of inconsistency and serious risk of indirectness; with no serious risk of imprecision or publication bias.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

7
Important uncertainty or
variability

4
Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Disagreement among GDG members about the extent that health professionals may value the recommendation.
Both patients and clinicians are likely to value highly an accurate diagnosis of PCOS, and as measures of circulating
androgens will be important in the diagnosis of those women with PCOS and without clear clinical evidence of
hyperandrogenism (i.e. hirsutism), they will be valued most highly in the evaluation of women without clear clinical signs
of hyperandrogenism.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Panel discussion

The desirable effects (an accurate diagnosis) far outweigh the undesirable effects (higher costs and lesser availability of
high quality androgen assays).

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

2
Moderate costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
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The difference between not using androgen measures at all, or using lower cost and lower quality androgen measurements
and using higher quality higher cost assays, is modest, and likely to decrease if demand and utilization increases. Certainty
regarding this statement is moderately high.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

2
Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Accurate diagnosis likely outweighs cost of assays
Equity

What would be the impact on health equity?
Judgement

Don't know

3
Varies

1
Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There is no evidence that there are differences in absolute effectiveness for socioeconomically disadvantaged subgroups,
however there are differences in the ability of socioeconomically disadvantaged subgroups to access higher quality but
higher cost hormonal assays.

Acceptability
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Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Few if any stakeholders, with the possible exception of diagnostic laboratories or clinicians with their own diagnostic
laboratories, will disagree with the findings proposed.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

8
Varies

1
No

2
Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Discussion around feasibility of implementation globally.
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CONCLUSIONS
Evidence-based recommendation 1

Calculated bioavailable testosterone, calculated free testosterone, or free androgen index should be used to assess
biochemical hyperandrogenism (i.e. hyperandrogenemia) in polycystic ovary syndrome (consider removing PCOS).
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 2

For the most accurate diagnosis of biochemical hyperandrogenism, health professionals are recommended to use high
quality assays (LCMS-MS and extraction/chromatography immunoassays) to assess total or unbound (free) testosterone.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

8
Conditional
recommendation for
the option

3
Strong
recommendation for
the option

Evidence-based recommendation 3

In the case that total or free testosterone is not elevated, health professionals might consider investigation of
androstenedione and dehydroepiandrosterone sulfate (DHEAS); however these may provide limited additional
information regarding hyperandrogenemia in PCOS.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

5
Conditional
recommendation for
either the option or the
comparison

6
Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation

Direct assays (e.g. radiometric, enzyme-linked, etc.) for assessing total or free testosterone may have limited accuracy for
PCOS and should preferably not be used to assess women for possible hyperandrogenism, since these assays demonstrate
poor sensitivity, accuracy and precision.
Direct assays may underestimate or overestimate the presence of PCOS.
Judgement
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Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

4
Conditional
recommendation for
the option

7
Strong
recommendation for
the option

Practice points












It is difficult, if not impossible, to reliably assess for hyperandrogenemia in women on the oral contraceptive pill as
these medication’s effects include increases in sex hormone-binding globulin and reductions in gonadotropindependent androgen production.
Where the oral contraceptive pill has already been commenced and assessment of biochemical androgens is
imperative, it should be withdrawn for at least three months, if not longer, before appropriate hormonal assessments
for hyperandrogenemia are undertaken. Contraception should be managed otherwise during this time.
Assessment of biochemical hyperandrogenism (hyperandrogenemia) is most useful in establishing the diagnosis of
polycystic ovary syndrome (PCOS), or the specific phenotype of PCOS, in girls or women with unclear or absent
clinical signs of hyperandrogenism, in particular hirsutism.
If androgen levels are markedly above laboratory reference ranges, other causes of hyperandrogenemia, including
neoplastic growth, iatrogenic causes, and syndromes of severe insulin resistance, may be considered. In this setting
the clinical history of time of onset and/or rapid progression of symptoms is critical in assessing for an androgensecreting tumour. However, it should be kept in mind that some androgen-secreting neoplasms are associated with
mild to moderate increases in androgen levels.
Clinical decisions should be guided by the reference ranges of the laboratory used.
Reference ranges for different methods and different laboratories vary widely, and are often based on an arbitrary
percentile or variances of the mean of the values observed in a population. Normal values should preferably be
determined either by the range of values in a well phenotyped healthy control population or by cluster analysis of the
values of a large general population.

Subgroup considerations
As noted above, the value of assays for circulating androgens is highest in those women with PCOS who do not have clear
clinical evidence of hyperandrogenism. Caution should be exercised when generalising the findings to some ethnic
populations, although there is limited evidence that androgen measures are less effective in one ethnic group than another
for the detection of PCOS, when good quality assays and appropriate ethnic-related normative ranges are used.
Implementation considerations
Implementation will require wide-spread education of stakeholders, including clinicians, researchers, patients and patient
advocates, payers, health plan managers, and diagnostic laboratories.
Monitoring and evaluation
The utilization of high quality androgen assays, particularly calculated free (unbound) testosterone, for the evaluation of
patients with potential PCOS should be monitored, which should include an assessment at baseline (initiation of the
campaign) and a periodic intervals.
Research priorities
Criteria defining how ‘normal ranges’ should be established are required.
The development of higher quality, specific and sensitive, but lower cost and automated androgen assays, including those
for total and free (unbound) testosterone.
Prospective epidemiologic studies assessing the predictive value of the different androgens, and androgen assays, for the
diagnosis of PCOS.
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Appendix I: Methods
EVIDENCE REVIEW: In women with suspected PCOS, what is the most effective measure to diagnose
PCOS related hyperandrogenism (biochemical)?
PICO
Rank: 1

Key contact: Ricardo Azziz

Participants (P)

Intervention (I)

Comparison (C) Outcomes
(O)

Study type

Limits

Females with
PCOS (diagnosed
by Rotterdam,
NIH or AE‐PCOS
Society) of any
age, ethnicity and
weight.

Methods for
assessment of
androgens
including:

No intervention
or a comparison
of the
biochemical
assessment
methods or
comparison with
clinical
assessment
methods.

Diagnosed
hyperandroge
nism in
women with
PCOS.

Evidence
based
guidelines,
systematic
reviews,
RCTs and
comparativ
e,
prospective
cohort
studies.

English
language.
Update WHO
search.

The assessment
method used for
the intervention.

None.



Inclusion criteria

Controls/non‐
PCOS.
Note preference
and subgroup for
untreated or
must have
stopped
medication for
minimum of 3
months.








Exclusion criteria

Females without
PCOS.

Total and free
testosterone
(LC‐
MS/MS/mass
spectrometry,
radio‐
immunoassay
(RIA),
chemiluminesc
ence, direct
and indirect
assay)
SHBG
FAI
Androstenedio
ne
DHEAS
precipitation
and extraction
urinary
androstandiol
glucuronide

No intervention or
any intervention
other intervention
not listed above.

Sensitivity
and
specificity
data; and
AUC data will
be collected.

Non‐
evidence
based
guidelines or
any study
lower than a
comparative,
prospective
cohort study.
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Databases searched
Evidence source

Date of search or issue searched

July 3rd 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
July 3rd 2017
All EBM (Ovid) *
July 3rd 2017
PsycInfo (Ovid)
July 3rd 2017
CINAHL
July 3rd 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
1
(decision aid$ or decision tool).tw.
2

tool$.tw.

3

rule$.tw.

4

measure$.tw.

5

model.tw.

6

assess$.tw.

7

calculat$.tw.

8

class$.tw.

9

(estimate$ or estimation$).tw.

10

equation$.tw.

11

(score$ or scoring).tw.

12

algorithm$.tw.

13

chart$.tw.

14

table$.tw.

15

tabulat$.tw.

16

test$.tw.

17

screen$.tw.

18

checklist.tw.

19

check‐list.tw.

20

checksheet.tw.

21

check‐sheet.tw.

22

ticklist.tw.

23

tick‐list.tw.

24

instrument.tw.

25

or/1‐24

26

exp Diagnosis/

27

diagnos$.tw.
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28

26 or 27

29

hyperandrogen$.tw.

30

hyper‐androgen$.tw.

31

(androgen$ adj5 (excess$ or elevat$)).mp.

32

29 or 30 or 31

33

Testosterone/an, bl, du [Analysis, Blood, Diagnostic Use]

34

LCMS.tw.

35

assay.tw.

36

immunoassay.tw.

37

radioimmunoassay.tw.

38

radio‐immunoassay.tw.

39

34 or 35 or 36 or 37 or 38

40

33 and 39

41

Sex Hormone‐Binding Globulin/an, bl, du [Analysis, Blood, Diagnostic Use]

42

SHBG.tw.

43

free androgen index.tw.

44

FAI.tw.

45

Androstenedione/an, bl, du [Analysis, Blood, Diagnostic Use]

46

Dehydroepiandrosterone/an, bl, du [Analysis, Blood, Diagnostic Use]

47

DHEAS.tw.

48

exp Hydroxyprogesterones/an, bl, du [Analysis, Blood, Diagnostic Use]

49

17 hydroxy progesterone.tw.

50

17‐OH‐progesterone.tw.

51

17‐hydroxy‐progesterone.tw.

52

40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51

53

25 and 28 and 32 and 52

54

(sensitiv: or predictive value:).mp. or accurac:.tw.

55

53 and 54

56

limit 55 to (english language and female and humans)

* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI
critical appraisal and certainty of evidence template. Data were extracted directly into characteristics of included
studies tables and findings tables. Where appropriate, data were analysed using RevMan.
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PRISMA flowchart incorporating original guideline (2010), WHO update (2014) and current update (2017)

Eligibility

Screening

Identification

Database search
2010=211 2014=275 2017=42

Through other sources
2010=0 2014=1 2017=1

Duplicates removed
2010=27 2014=5 2017=5

Screened
2010=184 2014=271 2017=38

Excluded based on abstract
2010=167 2014=268 2017=29

Retrieved full‐text
2010=17 2014=3 2017=9

Excluded based on full‐text
2010=13 2014=3 2017=6

Included

Included in qualitative synthesis
2010=4 2014=0 2017=3

Included in quantitative synthesis
(meta‐analysis)
2010=0 2014=0 2017=0
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EVIDENCE REVIEW: In women with suspected PCOS, what is the most effective measure to diagnose
PCOS related hyperandrogenism (clinical)?
PICO
Rank: 1

Exclusion criteria

Inclusion criteria

Participants (P) Intervention (I)

Comparison (C) Outcomes
(O)

Methods for assessment No intervention
of androgens including: or comparison of
the clinical
modified Ferriman
methods or
Gallway Score (mFGS)
comparison with
Alopecia (See Lizneva
biochemical
2016)
Note preference Acne (See Lizneva 2016) assessment of
hyperandrogenis
and subgroup for Adapted/alternative
m.
untreated or
score methods:
must have
FGS
stopped
Self‐rating
medication for
Clinician rating
minimum of 3
months.

Diagnosed
hyperandroge
nism in
women with
PCOS.

Females without No intervention or any
intervention other
PCOS.
intervention not listed
above.

None.

Females with
PCOS (diagnosed
by Rotterdam,
NIH or AES) of
any age, ethnicity
and weight.

The assessment
method used for
the intervention.

Study type

Evidence
based
guidelines,
systematic
reviews, RCTs
Sensitivity and and
comparative,
specificity
data; and AUC prospective
cohort studies
data.
addressing the
outcomes are
sought.

Limits

English
language.
Rescreen
original and
WHO search
(bc new
qn/PICO).

Non‐evidence
based
guidelines or
any study
lower than a
comparative,
prospective
cohort study.
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Databases searched
Evidence source

Date of search or issue searched

July 3rd 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
July 3rd 2017
All EBM (Ovid) *
July 3rd 2017
PsycInfo (Ovid)
July 3rd 2017
CINAHL
July 3rd 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
1 exp polycystic ovary syndrome/
2

polycystic ovar*.mp.

3

poly‐cystic ovar*.mp.

4

PCO*.mp.

5

(stein‐leventhal or leventhal).mp.

6

anovulation/

7

anovulat*.mp.

8

oligo‐ovulat*.mp.

9

oligoovulat*.mp.

10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐
androgen*)).mp.
11 or/1‐10
12 exp Diagnosis/
13 diagnos$.tw.
14 12 or 13
15 hyperandrogen$.tw.
16 hyper‐androgen$.tw.
17 (androgen$ adj5 (excess$ or elevat$)).mp.
18 15 or 16 or 17
19 (sensitiv: or predictive value:).mp. or accurac:.tw.
20 11 and 14 and 18 and 19
21 limit 20 to (english language and humans)

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI
critical appraisal and certainty of evidence template. Data were extracted directly into characteristics of included
studies tables and findings tables. Where appropriate, data were analysed using RevMan.
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017= 472

Through other sources
2017=0

Duplicates removed
2017=37

Screened
2017=435

Excluded based on abstract
2017=432

Retrieved full‐text
2017=3

Excluded based on full‐text
2017=3

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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Appendix II: Appraisal tables of included studies
Bili 2014
Study ID

Bili 2014

Study citation

Bili, E., et al. (2014). "The combination of ovarian volume and outline has better
diagnostic accuracy than prostate‐specific antigen (PSA) concentrations in women with
polycystic ovarian syndrome (PCOs)." European Journal of Obstetrics, Gynecology, &
Reproductive Biology 179: 32‐35.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Women with PCOS and women with normal ovarian function, between the ages of 18 and
35 years.
For the homogeneity of the PCOS group, women with regular cycles but with signs of
hyperandrogenism and polycystic ultrasound morphology were excluded.
Recent pregnancy or use of oral contraceptives, ovulatory agents, antidiabetic
medications and glucocorticoids, within three months prior to enrolment. Women seeking
fertility were also excluded, as they often receive hormonal therapies, which may
interfere with study results
PCOS: 43

N

C: 40
Setting

Tertiary care, outpatient clinic, academic hospital from January 2009 until May 2012.
Thessaloniki, Greece.

Index test

FAI by ultrasensitive chemiluminescent enzyme immunoassays, on the IMMULITE 2000
analyzer for T and SHBG.

Reference standard

PCOS by Rotterdam

Outcomes

Between day 3 and 5 of the menstrual cycle
Accuracy (comparison with the reference standard test) – Sensitivity and specificity,
Likelihood ratios, Area under the ROC curve

Inclusion and
exclusion criteria
reported?

Yes

Does the study have
a clearly focused
question?

Yes

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
PATIENT
SELECTION/SP

No
Was the spectrum of
patients representative of
the patients who will
receive the test in
practice?

Studies which recruit a group of healthy controls and a group
known to have the target disorder will be coded as "no" on this
item in nearly all circumstances. Studies enrolling patients with
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known disease and a control group without the condition may
exaggerate diagnostic accuracy.
For PCO use: Controls would not be routinely assessed for ovarian
volume using ultrasound. The PCOS group is representative of
those who will be assessed with these criteria in practice,
however, the method of ultrasound may not be routine practice
in the patient group relevant to this question.
Was a consecutive or
random sample of
patients enrolled? (Q‐2)

Not
reported

Was a case‐control design No
avoided?

It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
Studies enrolling patients with known disease and a control group
without the condition may exaggerate diagnostic accuracy.

(Q‐2)
Not
Did the study avoid
inappropriate exclusions? reported
(Q‐2)

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all participants
assessed with both index
test and reference
standard?

Not
reported

Not
reported

Implied.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?

Implied.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.

(Also in Q‐2)
Did all patients receive
the same reference
standard?

Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in overoptimistic
estimates of diagnostic accuracy. Exclusion of patients with “red
flags” for the target condition, who may be easier to diagnose,
may lead to underestimation of diagnostic accuracy.

Yes

(Q‐2)

Consider if the reference standard is likely to correctly classify the
target condition or is the best method available. Making a
judgement as to the accuracy of the reference standard may not
be straightforward. You may need experience of the topic area to
know whether a test is an appropriate reference standard.
Estimates of the performance of the index test are based on the
assumption that the reference standard is 100% sensitive and
specific. If there are any disagreements between the reference
standard and the index test then it is assumed that the index test
is incorrect. (Not required with reproducibility‐type questions.)

Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?

No

Hyperandrogenism and PCOM are criteria in diagnosis of PCOS.
Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference standard
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thereby overestimating diagnostic accuracy. This is incorporation
bias.
Were the reference
standard results
interpreted without
knowledge of the results
of the index test?

Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is similar
to the issue of blinded outcome assessment in intervention
studies.

(Q‐2)
Not
Were the index test
reported
results interpreted
without knowledge of the
results of the reference
standard test?

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

DETECTION BIAS

(Q‐2)
If a threshold was used,
was it pre‐specified?

Not
reported

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic estimates
of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.

Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?

Not
reported

QUADAS suggests that if there is a delay or if treatment is started
between index test and reference standard, misclassification may
occur due to recovery or deterioration of the condition.

(Also in Q‐2)
Numbers described as enrolled are the same as those in results.
X%
treatment
X% control/
comparison

Were uninterruptable/
intermediate test results
reported?

Yes

REPORT BIAS

ATTRITIO
N BIAS

Were withdrawals from
the study explained?

If it is clear that all test results, including uninterpretable/
indeterminate/intermediate are reported then this item should
be scored as "yes". If the authors do not report any
uninterpretable /indeterminate /intermediate results and if
results are reported for all patients who were described as having
been entered into the study then this item should also be scored
as "yes". If you think that such results occurred but have not been
reported then this item should be scored as "no". If it is not clear
whether all study results have been reported then this item
should be scored as "not reported".

OTHER
ISSUES –

Yes
Was the execution of all
tests described in
sufficient detail to permit
replication of the tests?
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Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?

Not
reported

Consider if the clinicians undertaking the tests similarly qualified,
trained and experienced as would be the clinicians likely to
undertake the tests in practice.

Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?

Not
reported

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered by
external information, an unbiased estimate of test accuracy may
be obtained by interpreting it in isolation from other clinical
information.

Were there any conflicts
of interest in the writing
or funding of this study?

Yes

Declared.

If statistical analysis was
undertaken, was this
appropriate?

Partial

Unclear:
‐ if an adequate sample size calculation was undertaken
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical uncertainty (eg.
95%CI) presented:

Comments

What is the overall
risk of bias?

 Sensitivity and specificity
 Likelihood ratios
 Area under the ROC curve
The aim of this study was to determine the performance of PSA and ultrasound
parameters, such as ovarian volume and outline, in the diagnosis of PCOS.
A prospective, observational, case‐controlled study with inadequate methods that may
lead to overestimation of diagnostic accuracy.
Few criteria have been fulfilled and the conclusions of the study are likely to
High
be affected.

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
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INCONSISTENCY

NA

INDIRE
CTNESS

NA

IMPRECISI
ON

No serious

PUBLICATION BIAS

Serious

Certainty of evidence in
study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important impact,
which is likely to change the estimate of effect.

Hahn 2007
Study: Hahn, S., W. Kuehnel, et al. (2007). "Diagnostic value of calculated testosterone indices in the assessment of polycystic
ovary syndrome." Clinical Chemistry & Laboratory Medicine 45(2): 202‐7.
Description of study: Diagnostic study – NHMRC Level III‐3
Type of question

Accuracy (comparison with the reference standard test) of tests to diagnose PCOS.

Patient/population

Females with and without PCOS.
Age (years):
PCOS = 28 (15–45), non‐PCOS = 28 (20–41)
BMI (kg/m2):
PCOS = 30 (17–58), non‐PCOS = 21.3* (18–29) *authors report that this is significantly
different but don’t provide p value or CI.

N

133 women with PCOS and 54 healthy women were included based on selection criteria.

Setting

“PCOS patients (n=133) seeking medical advice for menstrual cycle abnormalities, hirsutism,
acne, obesity or infertility were consecutively recruited from the outpatient clinics of the
Division of Endocrinology, Department of Medicine and the Department of Obstetrics and
Gynecology at the University of Duisburg‐Essen.”
“Women in the control group (n=54) were recruited from a health screening program for
employees of the University of Duisburg‐Essen Medical Center.”

Index test

Serum total testosterone, androstenedione and DHEAS, using solid‐phase competitive
chemiluminescent enzyme immunoassays; SHBG using immunometric chemiluminescent
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enzyme immunoassay; and calculated bioavailable testosterone, FAI and calculated free
testosterone.
Reference Standard

Diagnosed PCOS ‐ PCOS was defined according to criteria derived from NIH – “diagnosis of
PCOS was established when either oligomenorrhea (cycles lasting longer than 35 days) or
amenorrhea (less than two menstrual cycles in the past 6 months) and clinical signs of
hyperandrogenism
(hirsutism and/or obvious acne and/or alopecia) were found; hyperandrogenemia was not
used for the diagnosis of PCOS.”
“By fulfilling the NIH criteria, all women also fulfilled the 2003 Rotterdam criteria (4).
Polycystic ovaries were defined according to ESHRE/ASRM (European Society for Human
Reproduction/American Society of Reproductive Medicine) criteria (4) when either a
volume of at least 10 mL or more than 12 follicles (diameter 2–9 mm) were found in at least
one ovary.“

Outcomes

Sensitivity, specificity, area under the receiver operating curve (ROC) curve (AUCR) and
likelihood ratios of the index tests for diagnosis of PCOS.
“In oligomenorrheic women, all laboratory determinations and clinical evaluations were
performed in the follicular phase of the cycle, while amenorrheic women were tested
independent of the time of their last menses.”

Inclusion Criteria

As above for PCOS diagnosis. “Only women not taking contraceptive pills were included.”

Exclusion Criteria

“Other pituitary, adrenal or ovarian diseases were excluded in all women by laboratory
analysis of LH, FSH, estradiol, prolactin, cortisol, adrenocorticotropic hormone (ACTH),
thyroid‐stimulating hormone (TSH) and androstenedione.”
“PCOS subjects were taking no medication known to affect either carbohydrate metabolism
or endocrine parameters for at least 3 months before entering the study. Women taking
contraceptive pills were also excluded from the study.”
“NIH criteria were used to exclude PCOS in controls before entering the study. Other
exclusionary criteria for controls were any known medical condition, except for allergy
medication and occasional pain medication.”

Study Validity
Were there any conflicts of
interest in the writing or funding
of this study?

Not
reported

Does the study have a clearly
focused question?

Yes

Is this study design an appropriate No
method to answer this question?
Does the study have specified
inclusion/exclusion criteria?

Yes

See above.

No
If there were specified criteria,
were these appropriate? In
particular:
a) Was the spectrum of patients
representative of the patients
who will receive the test in
practice?
b) Were the patients randomly
selected or consecutive
admissions?

Yes

Consecutive.
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Was there a comparison with an
appropriate reference standard?

Yes

Were all participants assessed
with both index test and
reference standard?

Yes

No
Was the reference standard
independent of the index test (i.e.
the index test did not form part of
the reference standard)?
Was the execution of all tests
described in sufficient detail to
permit replication of the tests?

Yes

Were the clinicians undertaking
the tests representative of the
clinicians who will be undertaking
the tests in the clinical setting?

Not
reported

Diagnosed PCOS was defined according to NIH and Rotterdam criteria.

The index tests are the same tests used to diagnose biochemical
hyperandrogenemia but it was not reported whether the same data for
these outcomes were used to diagnose PCOS as well as to calculate AUCs,
etc.

Not
Was each of the test results
interpreted without knowledge of reported
the results of the other tests?
Is the time period between tests
short enough to be reasonably
sure that the target condition did
not change between the two
tests?

Yes

Were the same clinical data
available when test results were
interpreted as would be available
when the test is used in practice?

Yes

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were uninterruptable/
intermediate test results
reported?

Yes

Were withdrawals from the study Not
explained?
reported
What is the overall risk of bias?

Moderate

Some of the criteria have been fulfilled and those criteria that have not
been fulfilled may affect the conclusions of the study.

Author’s Conclusions
“In conclusion, ROC analysis provided evidence that calculated testosterone indices are useful parameters for the
discrimination of PCOS patients and healthy controls. However, the use of testosterone levels to establish androgen excess in
women requires a validated assay and the establishment of an individual reference range.”
Our Comments/Summary




No independent, blinded comparison
Moderate sample size study but it was not reported whether it was adequately powered.
Generalisable to females of reproductive age.

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study and critical methodological factors for diagnostic
studies)
Please tick the boxes according to what was not done/where there are inadequacies
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If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious

RISK OF BIAS

Very serious

Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRE
CTNESS

NA

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue

IMPRECISI
ON

INCONSISTENCY

Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

NA

PUBLICATION BIAS

No serious

No serious

Certainty of
evidence in study

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the recommendation.
Further research is very likely to have an important impact, which is likely to change
the estimate of effect.
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Escobar‐Morreale 2001
Study: Escobar‐Morreale, H. F., M. Asuncion, et al. (2001). "Receiver operating characteristic analysis of the
performance of basal serum hormone profiles for the diagnosis of polycystic ovary syndrome in epidemiological
studies." European Journal of Endocrinology 145(5): 619‐24.
Description of study: Prospective diagnostic study – NHMRC Level III‐3
Type of question

Accuracy (comparison with the reference standard test) of tests to diagnose PCOS.

Patient/population

Females with and without PCOS.
Age (years):
PCOS = 25.0 ± 5.4, non‐PCOS = 34.5 ± 9.4, p < 0.01
BMI (kg/m2):
PCOS = 25.5 ± 4.2, non‐PCOS = 24.2 ± 3.1, p = 0.280

N

154 consecutive women were recruited prospectively, 114 women were included based on
selection criteria.

Setting

The women were blood donors reporting spontaneously to the Blood Bank of the Hospital
RamoÂn y Cajal, Spain.

Index test

Serum SHBG, FAI, DHEAS, calculated FT, total testosterone. Technique/method not reported.

Reference Standard

Diagnosed PCOS ‐ PCOS was defined according to NICHD endocrine criteria.

Outcomes

Sensitivity, specificity, area under the receiver operating curve (ROC) curve (AUCR) and
likelihood ratios of the index tests for diagnosis of PCOS.
“Serum samples were obtained at the moment of blood donation, and therefore these
samples were not controlled for fasting, time of day or day of menstrual cycle.”

Inclusion Criteria

Not reported. It may be assumed that any female donating blood that did not match the
exclusion criteria was eligible.

Exclusion Criteria

“For the present study, women in whom no serum samples were obtained, and those
women taking oral contraceptives, were excluded..”

Study Validity
Not
Were there any conflicts of
interest in the writing or funding reported
of this study?
Does the study have a clearly
focused question?

Yes

Is this study design an
appropriate method to answer
this question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

See above.

Yes
If there were specified criteria,
were these appropriate? In
particular:
c) Was the spectrum of
patients representative of
the patients who will receive
the test in practice?
d) Were the patients randomly
selected or consecutive
admissions?

Yes

Consecutive.
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Was there a comparison with an Yes
appropriate reference standard?

Diagnosed PCOS was defined according to NICHD endocrine criteria.

Were all participants assessed
with both index test and
reference standard?

Yes

Was the reference standard
independent of the index test
(i.e. the index test did not form
part of the reference standard)?

No

The index tests are the same tests used to diagnose biochemical
hyperandrogenemia but it was not reported whether the same data for these
outcomes were used to diagnose PCOS as well as to calculate AUCs etc.

Was the execution of all tests
described in sufficient detail to
permit replication of the tests?

No

The technique used is not reported.

Were the clinicians undertaking
the tests representative of the
clinicians who will be
undertaking the tests in the
clinical setting?

Yes

Was each of the test results
interpreted without knowledge
of the results of the other tests?

Not
reported

Is the time period between tests Yes
short enough to be reasonably
sure that the target condition did
not change between the two
tests?
Yes
Were the same clinical data
available when test results were
interpreted as would be
available when the test is used in
practice?
If statistical analysis was
undertaken, was this
appropriate?

Yes

Were uninterruptable/
intermediate test results
reported?

Yes

Were withdrawals from the
study explained?

Not
reported

Other

The authors state that “our study did not have statistical power to detect such small
differences (i.e. at least 557 subjects are needed to detect differences between AURCs of
0.875 and 0.825 with a 90% power).”

What is the overall risk of bias?

Moderate

Some of the criteria have been fulfilled and those criteria that have not been
fulfilled may affect the conclusions of the study.

Author’s Conclusions
“Our present results strongly suggest that decreased SHBG levels, and increased FAI, free testosterone concentration
and DHEAS concentrations, are highly effective as single analytical procedures in epidemiological studies for the
detection of PCOS in women of reproductive age.”
Our Comments/Summary


No independent, blinded comparison
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Moderate sample size study but was inadequately powered.
The technique for analysing the serum is not reported.
Generalisable to females of reproductive age.

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study and critical methodological factors for
diagnostic studies)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious

RISK OF BIAS

Serious

Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test

INCONSISTENCY

NA

INDIRE
CTNESS

NA

IMPRECISI
ON

No serious

PUBLICATION BIAS

Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue

No serious

Certainty of
evidence in study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may
change the estimates of effect.
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Koskinen 1996
Study: Koskinen, P., T. A. Penttila, et al. (1996). "Optimal use of hormone determinations in the biochemical diagnosis of
the polycystic ovary syndrome." Fertility & Sterility 65(3): 517‐22.
Description of study: Retrospective diagnostic study – NHMRC Level III‐3
Type of question
Patient/population

Accuracy (comparison with the reference standard test) of tests to diagnose PCOS.
Females with and without PCOS.
Age (years):
PCOS = 27 ± 6, controls = 33 ± 5
BMI (kg/m2):
PCOS = 27 ± 8, controls = 29 ± 10

N

54 women with PCOS and 29 healthy women were included based on selection criteria.

Setting

Outpatient clinic of reproductive endocrinology at Turku University Central Hospital in
Turku, Finland.

Index test

Serum SHBG, FAI, testosterone and androstenedione using RIA.

Comparison/control

Not applicable.

Reference Standard

Diagnosed PCOS by ovarian ultrasonography ‐ PCOS was defined according to the following
criteria: enlarged or normal sized ovary with multiple (≥ 10) small subcortical follicles (2 to
10mm in diameter) and increased stroma. These patients were recruited following
submission to the clinic for oligomenorrhea, often jointly with hirsutism and/or infertility.

Outcomes

Sensitivity, specificity and area under the receiver operating curve (ROC) curve (AUCR) of
the index tests for diagnosis of PCOS.
“The women with PCOS were examined during their oligomenorrheic periods, and the
control women in the follicular phase of the cycle (days 3 to 7).”

Inclusion Criteria

As above for PCOS diagnosis. Control women had normal ovarian morphology in vaginal
ultrasonography. All the subjects were euthyroid (TSH in serum between 0.4 and 4.5mIU/L
[conversion factor to SI unit, 1.00]) and normoprolactinemic (PRL in serum <15μg/L
[conversion factor to SI unit, 1.00]).

Exclusion Criteria

Not reported.

Study Validity
Were there any conflicts of
interest in the writing or
funding of this study?

Not
reported

Does the study have a clearly
focused question?

Yes

No
Is this study design an
appropriate method to answer
this question?
Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified criteria,
were these appropriate? In
particular:

No

See above.
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e) Was the spectrum of
patients representative of
the patients who will
receive the test in
practice?
f)

Were the patients
randomly selected or
consecutive admissions?

Not
reported

Was there a comparison with
an appropriate reference
standard?

Yes

Were all participants assessed
with both index test and
reference standard?

Yes

No
Was the reference standard
independent of the index test
(i.e. the index test did not form
part of the reference
standard)?

Diagnosed PCOS was defined according to criteria described above.

The index tests are the same tests used to diagnose biochemical
hyperandrogenemia but it was not reported whether the same data for
these outcomes were used to diagnose PCOS as well as to calculate AUCs
etc.

Yes
Was the execution of all tests
described in sufficient detail to
permit replication of the tests?
Not
Were the clinicians
reported
undertaking the tests
representative of the clinicians
who will be undertaking the
tests in the clinical setting?
Not
Was each of the test results
reported
interpreted without
knowledge of the results of the
other tests?
Yes
Is the time period between
tests short enough to be
reasonably sure that the target
condition did not change
between the two tests?
Yes
Were the same clinical data
available when test results
were interpreted as would be
available when the test is used
in practice?
If statistical analysis was
undertaken, was this
appropriate?

Partial

No analysis of statistical difference between discrimination abilities of
serum markers.
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Were uninterruptable/
intermediate test results
reported?

Yes

Were withdrawals from the
study explained?

Not
reported

Other
What is the overall risk of
bias?

High

Few or no criteria fulfilled and the conclusions of the study are likely to be
affected.

Author’s Conclusions
“Simultaneous use of the levels of LH, FSH, and A in serum can be used effectively for classification between women with
PCOS and healthy women.”
Our Comments/Summary





No independent, blinded comparison
No analysis of statistical difference between discrimination abilities of serum markers.
Moderate sample size study but was not reported whether the study was adequately powered.
Generalisable to females of reproductive age.

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study and critical methodological factors for diagnostic
studies)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious

NA

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

Very serious

IMPRE
CISION

NA

No serious

Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
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PUBLICATION BIAS

No serious

Certainty of
evidence in
study

Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important impact, which
is likely to change the estimate of effect.

Hyperandrogenism evidence review

40

Rudnicka 2016
Study ID

Rudnicka 2016

Study citation

Rudnicka, E., et al. (2016). "Prostate specific antigen (PSA) in diagnosis of
polycystic ovarian syndrome ‐ a new insight." Gynecological Endocrinology 32(11):
931‐935.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
participants

165 patients with PCOS who referred due to clinical hyperandrogenism and/or
menstrual irregularities.
Control group consists of 40 healthy women with normal ovulatory cycles and
without clinical or biochemical hyperandrogenemia and absence of polycystic
morphology on
ultrasound examination.

N

PCOS: 165
Control: 40

Setting

Department of Gynecological Endocrinology Unit of Medical University of
Warsaw, Poland between 2010 and 2014.

Index test

Total testosterone, androstenedione, DHEAS, FAI by Chemiluminescent
Microparticle Immunoassay (CMIA)

Reference standard

PCOS by Rotterdam

Outcomes

Accuracy (comparison with the reference standard test) ‐ Sensitivity and
specificity, Likelihood ratios, Area under the ROC curve

Inclusion and
exclusion criteria
reported?

Yes

Does the study have
a clearly focused
question?

Yes

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
PATIENT
SELECTION/SPECTRUM

Partial
Was the spectrum of
patients representative of
the patients who will
receive the test in
practice?

Studies which recruit a group of healthy controls and a
group known to have the target disorder will be coded as
"no" on this item in nearly all circumstances. Studies
enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
accuracy.
For PCO use: Controls would not be routinely assessed
for ovarian volume using ultrasound. The PCOS group is
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representative of those who will be assessed with these
criteria in practice, however, the method of ultrasound
may not be routine practice in the patient group relevant
to this question.
Was a consecutive or
random sample of
patients enrolled? (Q‐2)

No

Was a case‐control design No
avoided? (Q‐2)

Did the study avoid
inappropriate exclusions?

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Studies enrolling patients with known disease and a
control group without the condition may exaggerate
diagnostic accuracy.

Not
reported

Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in
overoptimistic estimates of diagnostic accuracy.
Exclusion of patients with “red flags” for the target
condition, who may be easier to diagnose, may lead to
underestimation of diagnostic accuracy.

Not
reported

Implied. Cochrane suggests that partial verification bias
(also known as work‐up bias, (primary) selection bias, or
sequential ordering bias) can occur when not all of the
study patients are verified by the reference standard.

(Q‐2)

Were all participants
assessed with both index
test and reference
standard?

It is best if the patients are randomly selected or
consecutive admissions so that selection bias is
minimised.

(Also in Q‐2)
Did all patients receive the Not
same reference standard? reported
(Q‐2)

Implied by definition of controls: without clinical or
biochemical hyperandrogenemia and absence of
polycystic morphology on ultrasound examination.
Cochrane suggests that differential verification bias can
occur when some patients are verified by one type of
reference standard and other patients by a different
standard.

Is the reference standard
likely to correctly classify
the target condition?

Yes

(Q‐2)
Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?

No

Hyperandrogenism and PCOM are criteria in diagnosis of
PCOS.
Cochrane suggests that incorporation of the index test in
the reference standard testing is likely to increase the
amount of agreement between index test results and the
reference standard thereby overestimating diagnostic
accuracy. This is incorporation bias.
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Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is
influenced by knowledge of the results of the reference
standard. This is similar to the issue of blinded outcome
assessment in intervention studies.

Not
Were the index test
reported
results interpreted
without knowledge of the
results of the reference
standard test?

Cochrane suggests that diagnostic review bias may occur
when interpretation of the results of the reference
standard is influenced by knowledge of the results of the
index test. This is similar to the issue of blinded outcome
assessment in intervention studies.

Were the reference
standard results
interpreted without
knowledge of the results
of the index test?
(Q‐2)

DETECTION BIAS

(Q‐2)
If a threshold was used,
was it pre‐specified?

Not
reported

QUADAS suggests that selecting the test threshold to
optimise sensitivity and/or specificity may lead to
overoptimistic estimates of test performance, which is
likely to be poorer in an independent sample of patients
in whom the same threshold is used.

Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?

Not
reported

QUADAS suggests that if there is a delay or if treatment
is started between index test and reference standard,
misclassification may occur due to recovery or
deterioration of the condition.

(Also in Q‐2)
Numbers described as enrolled are the same as those in
X%
treatment
results.
X% control/
comparison

Were uninterruptable/
intermediate test results
reported?

Yes

REPORT BIAS

ATTRITIO
N BIAS

Were withdrawals from
the study explained?

If it is clear that all test results, including
uninterpretable/ indeterminate/intermediate are
reported then this item should be scored as "yes". If the
authors do not report any uninterpretable
/indeterminate /intermediate results and if results are
reported for all patients who were described as having
been entered into the study then this item should also
be scored as "yes". If you think that such results occurred
but have not been reported then this item should be
scored as "no". If it is not clear whether all study results
have been reported then this item should be scored as
"not reported".
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

Was the execution of all
tests described in
sufficient detail to permit
replication of the tests?

Yes

Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?

Not
reported

Consider if the clinicians undertaking the tests similarly
qualified, trained and experienced as would be the
clinicians likely to undertake the tests in practice.

Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?

Not
reported

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is
unaltered by external information, an unbiased estimate
of test accuracy may be obtained by interpreting it in
isolation from other clinical information.

Were there any conflicts
of interest in the writing
or funding of this study?

No

If statistical analysis was
undertaken, was this
appropriate?

Partial

Unclear:
‐ if an adequate sample size calculation was undertaken
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study
protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical
uncertainty (eg. 95%CI) presented:

Comments

 Sensitivity and specificity
 Likelihood ratios
 Area under the ROC curve
The main aim of this study was to determine concentration and performance of
PSA to diagnose PCOS. The results used for this guideline evidence review are
secondary aims.
Inadequate methods may lead to overestimation of diagnostic accuracy.

What is the overall
risk of bias?

High

Few criteria have been fulfilled and the conclusions of the study are
likely to be affected.

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
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INCONSISTENCY
INDIRE
CTNESS

NA

No serious

PUBLICATION BIAS

NA

IMPRECISI
ON

RISK OF BIAS

Very serious

No serious

Certainty of evidence in
study

Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test
results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Villarroel 2015
Study ID

Villarroel 2015

Study citation

Villarroel, C., et al. (2015). "Hirsutism and oligomenorrhea are appropriate
screening criteria for polycystic ovary syndrome in adolescents." Gynecological
Endocrinology 31(8): 625‐629.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
participants

Girls at least 1 year past menarche and <20 years of age.
26 ‐ oligomenorrhea and hirsutism (Hirs/Oligo).
22(86.7%) of the Hirs/Oligo girls were naıve for treatment. 4 (13.3%) ceased
medication at least two months prior to recruitment.
63‐ Control Group (C) ‐ non‐hirsute girls with regular menses.
24 (92.3%) of the Hirs/Oligo girls and 61 (96.8%) of the C girls were 2 years past
menarche at the moment of recruitment.

N

PCOS: 26
C: 63

Setting

The Hirs/Oligo girls were recruited in the gynecological and pediatric
endocrinology clinicsof San Borja Arriara´n Hospital. Santiago, Chile.
Control Group (C) from nearby schools.

Index test

Total testosterone, FAI by RIA

Reference standard

Biochemical hyperandrogenism was defined by cut‐off values for PCOS in adult
women (T≥2.1 nmol/l, free androgen index (FAI)≥4.5% and/or DHEA‐S≥9214
nmol/l)
Polycystic ovarian morphology (PCOM) according to the Rotterdam.
Transabdominal ultrasound measurements were performed by a single observer.

Outcomes

Clinical evaluations, blood sampling and ultrasonographic examinations were
performed during early follicular phase.
Accuracy (comparison with the reference standard test) – Sensitivity and
specificity, PPV and NPV, Likelihood ratios, Area under the ROC curve

Inclusion and
exclusion criteria
reported?

Partial

Does the study have
a clearly focused
question?

Yes

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
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PATIENT SELECTION/SPECTRUM BIAS

No
Was the spectrum of
patients representative
of the patients who will
receive the test in
practice?

Studies which recruit a group of healthy controls and a
group known to have the target disorder will be coded as
"no" on this item in nearly all circumstances. Studies
enrolling patients with known disease and a control group
without the condition may exaggerate diagnostic accuracy.
Note: Controls would not be routinely assessed for ovarian
volume using ultrasound. The PCOS group is
representative of those who will be assessed with these
criteria in practice, however, the method of ultrasound may
not be routine practice in the patient group relevant to this
question.

Not
Was a consecutive or
reported
random sample of
patients enrolled? (Q‐2)
Was a case‐control
design avoided?

No

Studies enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
accuracy.

Not
reported

Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in overoptimistic
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic
accuracy.

Not
reported

Implied.

(Q‐2)
Did the study avoid
inappropriate
exclusions?
(Q‐2)

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIE
W BIAS

Were all participants
assessed with both
index test and
reference standard?

Cochrane suggests that partial verification bias (also
known as work‐up bias, (primary) selection bias, or
sequential ordering bias) can occur when not all of the
study patients are verified by the reference standard.

(Also in Q‐2)

Did all patients receive
the same reference
standard?

Not
reported

Implied.
Cochrane suggests that differential verification bias can
occur when some patients are verified by one type of
reference standard and other patients by a different
standard.

(Q‐2)

Is the reference
standard likely to
correctly classify the
target condition?

It is best if the patients are randomly selected or
consecutive admissions so that selection bias is minimised.

Yes

(Q‐2)
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No
Was the reference
standard independent
of the index test (ie. the
index test did not form
part of the reference
standard)?

Were the reference
standard results
interpreted without
knowledge of the
results of the index
test?

Hyperandrogenism and PCOM are criteria in diagnosis of
PCOS.
Cochrane suggests that incorporation of the index test in
the reference standard testing is likely to increase the
amount of agreement between index test results and the
reference standard thereby overestimating diagnostic
accuracy. This is incorporation bias.

Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced
by knowledge of the results of the reference standard. This
is similar to the issue of blinded outcome assessment in
intervention studies.

Not
reported

Cochrane suggests that diagnostic review bias may occur
when interpretation of the results of the reference
standard is influenced by knowledge of the results of the
index test. This is similar to the issue of blinded outcome
assessment in intervention studies.

(Q‐2)
Were the index test
results interpreted
without knowledge of
the results of the
reference standard
test?

DETECTION BIAS

(Q‐2)
If a threshold was used, Not
reported
was it pre‐specified?

QUADAS suggests that selecting the test threshold to
optimise sensitivity and/or specificity may lead to
overoptimistic estimates of test performance, which is
likely to be poorer in an independent sample of patients in
whom the same threshold is used.

Not
Is the time period
reported
between tests short
enough to be
reasonably sure that
the target condition did
not change between
the two tests?

QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or
deterioration of the condition.

(Also in Q‐2)
ATTRITIO
N BIAS

Numbers described as enrolled are the same as those in
Were withdrawals from X%
treatment
results.
the study explained?
X% control/
comparison

REPORT
BIAS

Were uninterruptable/
intermediate test
results reported?

Yes

If it is clear that all test results, including uninterpretable/
indeterminate/intermediate are reported then this item
should be scored as "yes". If the authors do not report any
uninterpretable /indeterminate /intermediate results and if

Hyperandrogenism evidence review

48

results are reported for all patients who were described as
having been entered into the study then this item should
also be scored as "yes". If you think that such results
occurred but have not been reported then this item should
be scored as "no". If it is not clear whether all study results
have been reported then this item should be scored as "not
reported".

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

Was the execution of all Yes
tests described in
sufficient detail to
permit replication of
the tests?
Not
Were the clinicians
reported
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?

Consider if the clinicians undertaking the tests similarly
qualified, trained and experienced as would be the
clinicians likely to undertake the tests in practice.

Were the same clinical Not
reported
data available when
test results were
interpreted as would be
available when the test
is used in practice?

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is
unaltered by external information, an unbiased estimate of
test accuracy may be obtained by interpreting it in isolation
from other clinical information.

Were there any
conflicts of interest in
the writing or funding
of this study?

No

If statistical analysis
was undertaken, was
this appropriate?

Partial

Unclear:
‐ if an adequate sample size calculation was undertaken
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study
protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical uncertainty
(eg. 95%CI) presented:

Comments

 Sensitivity and specificity
 PPV and NPV
 Likelihood ratios
 Area under the ROC curve
The aim of the study was to evaluate the association of hirsutism and
oligomenorrhea (persistent menstrual cycles445 days) as screening criteria for the
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detection of biochemical hyperandrogenism (BH) and polycystic ovaries (PCOM)
during adolescence and to determine which androgens, granulosa cell hormone,
ultrasonographic parameters have the best association with polycystic ovary
syndrome (PCOS).
Cross sectional study with inadequate methods that may lead to overestimation
of diagnostic accuracy.
What is the overall
risk of bias?

High

Few criteria have been fulfilled and the conclusions of the study are
likely to be affected.

INDIRE
CTNESS

No serious

PUBLICATION BIAS

NA

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
NA
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
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Certainty of evidence in
study

Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Stener‐Victorin 2010
Study: Stener‐Victorin, E., G. Holm, et al. (2010). "Are there any sensitive and specific sex steroid markers for
polycystic ovary syndrome?" Journal of Clinical Endocrinology & Metabolism 95(2): 810‐9.
Description of study: Cross‐sectional diagnostic study – NHMRC Level III‐3
Type of question

Accuracy (comparison with the reference standard test) of techniques to diagnose
PCOS.

Patient/population

Females with and without PCOS.
Age (years):
PCOS = 30.0 ± 4.4, controls = 27.8 ± 3.5, p = 0.018
BMI (kg/m2):
PCOS = 25.3 (22.1–33.3), controls = 23.6 (21.0 –27.2), p = 0.020 (median with 25th–
75th interquartile ranges)

N

Women with PCOS (n = 74) and controls (n = 31) were recruited from advertisements
in two local newspapers.

Setting

The study was conducted at the Sahlgrenska Academy, University of Gothenburg,
40530 Göteborg, Sweden.

Index test

Gas chromatographic mass spectrometry (GCMS)

Comparison/control

Radio‐immunoassay (RIA)

Reference Standard

Diagnosed PCOS – PCOS diagnosed by the following criteria: polycystic ovary (PCO)
morphology (12 or more 2‐ to 9‐mm ovarian follicles or ovarian volume > 10 ml in
one or two ovaries by two‐dimensional vaginal ultrasound), and/or clinical signs of
hyperandrogenism (HA) and/or oligo/amenorrhea (Oligo). PCO+HA+ Oligo was
considered classic PCOS; PCO+HA or PCO+Oligo was considered nonclassic PCOS.

Outcomes

Sensitivity, specificity and area under the receiver operating curve (ROC) curve
(AUCR) of free testosterone (FT) and testosterone (T) using the index and comparator
tests for diagnosis of PCOS.
“Blood samples were obtained during the follicular phase of the menstrual cycle (d 1‐
7) to match the hormonal milieu of PCOS subjects and to avoid the preovulatory
oestrogen rise.”

Inclusion Criteria

See criteria for PCOS and below.

Exclusion Criteria

“PCOS women with congenital adrenal hyperplasia, Cushing’s syndrome, or
androgen‐secreting tumors were excluded.”
“Controls were excluded if they had PCO morphology or menstrual irregularities
(cycles < 28 or > 35 d), hirsutism with a Ferriman‐Gallwey score greater than zero
(40) and answered “yes” to the question “Do you have acne?” All subjects who had
physical or psychiatric disease or reported pharmacological treatment within 12 wk
or breast feeding within 24 wk before enrollment were excluded.”

Study Validity
Were there any conflicts of
interest in the writing or
funding of this study?

No

Does the study have a
clearly focused question?

Yes
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Is this study design an
appropriate method to
answer this question?

No

Partial
Does the study have
specified inclusion/exclusion
criteria?
If there were specified
criteria, were these
appropriate? In particular:
g) Was the spectrum of
patients representative
of the patients who will
receive the test in
practice?

See above.

No

h) Were the patients
Not
randomly selected or
reported
consecutive admissions?
Was there a comparison
with an appropriate
reference standard?

Yes

See above ‘Reference standard’.

Yes
Were all participants
assessed with both index
test and reference standard?
Was the reference standard
independent of the index
test (i.e. the index test did
not form part of the
reference standard)?

No

Was the execution of all
tests described in sufficient
detail to permit replication
of the tests?

Yes

Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in the
clinical setting?

Yes

Was each of the test results
interpreted without
knowledge of the results of
the other tests?

Not
reported

Is the time period between
tests short enough to be
reasonably sure that the
target condition did not

Yes

The index tests are the same tests used to diagnose biochemical
hyperandrogenemia but it was not reported whether the same data
for these outcomes were used to diagnose PCOS as well as to
calculate AUCs, etc.

“The initial evaluation, including case history and two‐dimensional
vaginal ultrasound (HDI 5000; ATL Ultrasound Inc., Bothell, WA), was
performed by gynecologists.”
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change between the two
tests?
Were the same clinical data Yes
available when test results
were interpreted as would
be available when the test is
used in practice?
If statistical analysis was
undertaken, was this
appropriate?

Yes

Were uninterruptable/
intermediate test results
reported?

Yes

Were withdrawals from the
study explained?

Not
reported

What is the overall risk of
bias?

High

Few criteria fulfilled and inadequate study design and the conclusions
of the study are likely to be affected.

Author’s Conclusions
“Women with PCOS have elevated levels of sex steroid precursors, oestrogens, androgens, and glucuronidated
androgen metabolites as measured with a specific and sensitive mass spectrometry‐based technique. The
combination of elevated estrone (50 pg/ml) and free testosterone (3.3 pg/ml) appeared to discriminate with high
sensitivity and specificity between women with and without PCOS.”
Our Comments/Summary




Low quality study with high risk of bias, the results should be interpreted with caution.
No independent, blinded comparison
Moderate sample size study but it was not reported whether the study was inadequately powered.

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study and critical methodological factors for
diagnostic studies)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious

RISK OF BIAS

Very serious

Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
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INCONSISTENCY
INDIRE
CTNESS

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue

IMPRECISI
ON

NA

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

NA

PUBLICATION BIAS

No serious

No serious

Certainty of
evidence in
study

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important impact,
which is likely to change the estimate of effect.
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Appendix III: Table of excluded studies
No.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Citation

Reason for exclusion

Ambroziak, U., Kepczynska-Nyk, A., Kurylowicz, A., Wyslouch-Cieszynska,
A., Malunowicz, E. M., Bartoszewicz, Z., Kondracka, A., Jazwiec, R.,
Pawlowska, E., Szczesniak, M., Dadlez, M. and Bednarczuk, T. 2015 LCMS/MS improves screening towards 21-hydroxylase deficiency.
Gynecological Endocrinology. 31 [4]: 296-300.

Azziz, R., L. A. Hincapie, et al. (1999). "Screening for 21‐hydroxylase‐
deficient nonclassic adrenal hyperplasia among hyperandrogenic
women: A prospective study." Fertility and Sterility 72(5): 915‐925.
Beck, J. R. and E. K. Shultz (1986). "The use of relative operating
characteristic (ROC) curves in test performance evaluation." Arch
Pathol Lab Med 110(1): 13‐20.
Bell, A., C. L. Meek, et al. (2012). "Evidence of biochemical
hyperandrogenism in women: the limitations of serum testosterone
quantitation." Journal of Obstetrics & Gynaecology 32(4): 367‐371.
Carlstrom, K., S. Gershagen, et al. (1987). "Free testosterone and
testosterone/SHBG index in hirsute women: a comparison of
diagnostic accuracy." Gynecologic & Obstetric Investigation 24(4): 256‐
61.
Cocksedge, K. A., S. H. Saravelos, et al. (2008). "Does free androgen
index predict subsequent pregnancy outcome in women with recurrent
miscarriage?" Human Reproduction 23(4): 797‐802.
Ibrahim, F., F. Giton, et al. (2003). "Plasma 11beta‐hydroxy‐4‐
androstene‐3,17‐dione: comparison of a time‐resolved
fluoroimmunoassay using a biotinylated tracer with a
radioimmunoassay using a tritiated tracer." Journal of Steroid
Biochemistry & Molecular Biology 84(5): 563‐8.
Janse, F., M. J. C. Eijkemans, et al. (2011). "Assessment of androgen
concentration in women: liquid chromatography‐tandem mass
spectrometry and extraction RIA show comparable results." European
Journal of Endocrinology 165(6): 925‐933.

Not diagnostic accuracy for

hyperandrogenism or PCOS.

Not diagnostic accuracy for

hyperandrogenism or PCOS.
Narrative review about ROC curves.

Doesn’t report predictive accuracy
data for hyperandrogenemia or
PCOS.
Doesn’t include a control group,
only a PCOS group.

Not diagnostic accuracy for

hyperandrogenism or PCOS.
This study is a comparison of tracers
(not in our selection criteria) for the
same assay and it is not clear what
population these were compared in.
Doesn’t report predictive accuracy
data for hyperandrogenemia or
PCOS.

Leerasiri, P., Wongwananuruk, T., Indhavivadhana, S., Techatraisak, K.,
Rattanachaiyanont, M. and Angsuwathana, S. 2016 Correlation of clinical
and biochemical hyperandrogenism in Thai women with polycystic ovary
syndrome. Journal of Obstetrics & Gynaecology Research. 42 [6]: 678683.
Niki, H., Matsuzaki, T., Kinouchi, R., Iwasa, T., Kawami, T., Kato, T.,
Kuwahara, A. and Irahara, M. 2014 Improvement in diagnostic
performance of the revised total testosterone measuring system in
Japanese women with polycystic ovary syndrome. Journal of Medical
Investigation. 61 [1-2]: 65-71.
O'Reilly, M. W., Taylor, A. E., Crabtree, N. J., Hughes, B. A., Capper, F.,
Crowley, R. K., Stewart, P. M., Tomlinson, J. W. and Arlt, W. 2014
Hyperandrogenemia predicts metabolic phenotype in polycystic ovary
syndrome: the utility of serum androstenedione. Journal of Clinical
Endocrinology & Metabolism. 99 [3]: 1027-36.

Doesn’t include a control group,
only a PCOS group.

Panidis, D., D. Macut, et al. (2006). "Indices of insulin sensitivity, beta
cell function and serum proinsulin levels in the polycystic ovary
syndrome." European Journal of Obstetrics, Gynecology, &
Reproductive Biology 127(1): 99‐105.

Not diagnostic accuracy for

Not diagnostic accuracy for

hyperandrogenism or PCOS.

Not diagnostic accuracy for

hyperandrogenism or PCOS.

hyperandrogenism or PCOS using
relevant markers.

Pinola, P., Piltonen, T. T., Puurunen, J., Vanky, E., Sundstrom-Poromaa, I.,
Stener-Victorin, E., Ruokonen, A., Puukka, K., Tapanainen, J. S. and Morin-

Not diagnostic accuracy for

hyperandrogenism or PCOS and
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14.

15.

16.

17.

18.

Papunen, L. C. 2015 Androgen profile through life in women with
polycystic ovary syndrome: A nordic multicenter collaboration study.
Journal of clinical endocrinology and metabolism. 100 [9 // *Suomen
Akatemia*]: 3400-7.

number of cases and non-cases in
unclear.

Rauh, M., M. Groschl, et al. (2006). "Automated, fast and sensitive
quantification of 17 alpha‐hydroxy‐progesterone, androstenedione and
testosterone by tandem mass spectrometry with on‐line extraction."
Steroids 71(6): 450‐8.
Rieder, J., N. Santoro, et al. (2008). "Body shape and size and insulin
resistance as early clinical predictors of hyperandrogenic anovulation
in ethnic minority adolescent girls." Journal of Adolescent Health 43(2):
115‐124.
Robinson, S., D. A. Rodin, et al. (1992). "Which hormone tests for the
diagnosis of polycystic ovary syndrome?" British Journal of Obstetrics
& Gynaecology 99(3): 232‐238.
Salameh, W. A., M. M. Redor‐Goldman, et al. (2010). "Validation of a
total testosterone assay using high‐turbulence liquid chromatography
tandem mass spectrometry: total and free testosterone reference
ranges." Steroids 75(2): 169‐75.
Stanczyk, F. Z., L. Chang, et al. (1991). "Is 11 beta‐
hydroxyandrostenedione a better marker of adrenal androgen excess
than dehydroepiandrosterone sulfate?" American Journal of Obstetrics
& Gynecology 165(6 Pt 1): 1837‐42.

Not diagnostic accuracy for

hyperandrogenism or PCOS.

Doesn't use criteria for diagnosis of
hyperandrogenism or PCOS, instead
the authors assume PCOS‐likely
features.
Doesn’t report predictive accuracy
data for hyperandrogenemia or
PCOS.
Not diagnostic accuracy for

hyperandrogenism or PCOS.

Not diagnostic accuracy for

hyperandrogenism or PCOS.

19.

Tosi, F., Fiers, T., Kaufman, J. M., Dall'Alda, M., Moretta, R., Giagulli, V. A.,
Bonora, E. and Moghetti, P. 2016 Implications of Androgen Assay
Accuracy in the Phenotyping of Women With Polycystic Ovary
Syndrome. Journal of Clinical Endocrinology & Metabolism. 101 [2]: 6108.

Doesn’t include a control group,
only a PCOS group.

20.

Trakakis, E., A. Chryssikopoulos, et al. (1998). "The incidence of 21
alpha‐hydroxylase deficiency in Greek hyperandrogenic women:
screening and diagnosis." Gynecological Endocrinology 12(2): 89‐96.
Turhan, N. O., M. F. Toppare, et al. (1999). "The predictive power of
endocrine tests for the diagnosis of polycystic ovaries in women with
oligoamenorrhea." Gynecologic & Obstetric Investigation 48(3): 183
Turi, A., F. Di Prospero, et al. (1987). "Significance of free testosterone
assay in comparison with traditional R.I.A. androgens in diagnosis of
androgens excess." Acta Europaea Fertilitatis 18(3): 193
Waggoner, W., L. R. Boots, et al. (1999). "Total testosterone and
DHEAS levels as predictors of androgen‐secreting neoplasms: a
populational study.” Gynecol Endocrinol. Dec;13(6):394‐400.

Not diagnostic accuracy for

21.

22.

23.

hyperandrogenism or PCOS.
Not diagnostic accuracy for

hyperandrogenism or PCOS using
relevant markers.
Doesn’t include a control group,
only a PCOS group.
Not diagnostic accuracy for

hyperandrogenism or PCOS.

Rosner, W. and H. Vesper (2010). "Toward excellence in testosterone testing: A consensus statement."
Journal of Clinical Endocrinology & Metabolism 95(10): 4542‐4548.
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Taieb, J., B. Mathian and F. Millot, et al, (2003). "Testosterone measured by 10 immunoassays and by radio‐
isotope‐dilution gas chromatography‐mass spectrometry in sera from 116 men, women, and children."
Clinical Chemistry 49: 1381‐1395.
Vermeulen, A., L. Verdonck and J. Kaufman (1999). "A critical evaluation of simple methods for the
estimation of free testosterone in serum." Journal of Clinical Endocrinology & Metabolism 84(10): 3666‐
3672.
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1.3
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with suspected PCOS, what is the most effective measure to clinically
diagnose PCOS‐related hyperandrogenism?
Prevalence and problem
Hyperandrogenism is one of three principle features of PCOS, and affects between 60% and 100% of
patients, depending on diagnostic criteria used and PCOS phenotypes considered. Hyperandrogenism can be
assessed biochemically (i.e. hyperandrogenemia) and/or clinically. The biochemical assessment of
hyperandrogenism is hampered by a lack of clarity concerning which androgens to measure, what assay
methodologies to utilize, how to define the normal ranges, a significant overlap in the values obtained in
control and PCOS women, and the availability of and access to high quality assays. In turn, clinical features of
hyperandrogenism are present in a significant majority of patients with PCOS, are relatively low cost to
assess, solely requiring clinician vigilance, astuteness and skill. Assessment is impacted by treatment
(cosmetic and medical) of hirsutism.

Clinical practice gap and need for guidance
Signs and symptoms of severe degrees of androgen excess can result in virilization (e.g. male pattern
balding, severe hirsutism, and clitoromegaly) and masculinization (e.g. deepening of the voice, breast
atrophy, and android changes to skeletal muscles, bones and, in the case of fetus or young children, the
external genitalia). More common is clinical evidence of mild to moderate androgen excess, including
hirsutism, acne, and female pattern hair loss. The predictive value of the various signs and symptoms
remains unclear, may vary by ethnicity, and requires clinician training and vigilance.

Summary of key information
The most recognizable clinical sign of hyperandrogenism is the presence of terminal hairs in a male‐like
pattern in women, i.e. hirsutism. Elevated androgens are detected in the vast majority (>70%) of women
with hirsutism and few women with hirsutism do not demonstrate other features of PCOS (<5%) (1). While
various methods of visually assessing excess terminal hair growth in a male‐like pattern in women have been
reported, the one that is used in the vast majority of studies today is the modified Ferriman‐Gallwey (m‐FG)
scoring method (2,3). The scale assesses for the presence of terminal hairs (hairs that would grow >5 mm in
length if left unmolested, are usually pigmented, and are medullated) in areas that are primarily masculine.
While Ferriman‐Gallwey initially reported on hair growth in eleven body areas, including the lower legs and
lower arms (2), they and others noted that hair growth in these two body areas did not correlate well with
hair growth in the remaining body areas (i.e. terminal hair growth can occur in the lower legs and lower arms
in women, whether they are hyperandrogenic or not). Hence, the Ferriman‐Gallwey visual score was
‘modified’ to include assessment of only nine body areas: upper lip, chin and neck, upper chest (excluding
the nipples), upper abdomen (above the umbilicus), lower abdomen (also known as male escutcheon),
thighs (front and/or back), upper back, lower back, and upper arms (3,4). Each area is visually scored from
zero (no terminal hair visible) to four (terminal hair consistent with a well‐developed male). A photographic
atlas has been published (3).
Defining what is ‘abnormal’ has been somewhat controversial. While many investigators define the cut‐off
value for an m‐FG score by percentile (i.e. a score >6‐8 is usually consistent with the 95th percentile of Black,
1

White or Mongoloid Asian populations of unselected women [2,4,5]) this may not actually represent the true
“abnormal”. Studies using cluster analysis have suggested that an m‐FG scores of >3 in White and Black
women (6), and >5 in Mongoloid Asian (Han Chinese) women (7), represents true abnormality. Thus, while
there may be differences in the degree and prevalence of hirsutism between ethnic groups (see below),
there appears to be little difference in the cut‐off values for determining excess terminal facial and body hair
as abnormal (i.e. defining ‘hirsutism’). Overall, >50% of women with mFG scores in the range of 3‐5 having
evidence of hyperandrogenism and/or PCOS (8), and >70‐90% of women with scores >5 demonstrating the
same (3,5).
There are ethnic variations to consider (1,3,9‐10). There does not seem to be any significant difference
between Black and White patients, at least in the United States (5,6) , although not all studies agree (9).
Alternatively, mean the prevalence and degree of hirsutism appears to be lower in Mongoloid Asian women,
but higher in Southeastern Asian women (11,12). Nonetheless, it is also important to understand that there
are important referral bias in the patients seen clinically, who tend to be more hyperandrogenic than PCOS
women identified in the general population in epidemiologic studies (13,14), which impacts the racial/ethnic
mix and severity of the hirsutism of patients see in the clinic (13).
Additionally, most women will readily treat their excess hair growth, thus making it more difficult to detect
the presence of hirsutism. Consequently, clinicians should be prepared to assess any patient that complains
of excess hair growth, regardless of whether there is gross evidence of hirsutism or not (8,15).
A number of studies have found that acne is associated with biochemical evidence of hyperandrogenism
(16,17). However, few studies have attempted to assess the predictive value of acne alone, as a marker of
hyperandrogenism, in contrast to when acne is found in the presence of hirsutism. Furthermore, most
studies have been retrospective in nature (1,17). Finally, there is no one accepted system for clinically
measuring acne (1). Overall, while acne in women may be a clinical predictor of androgen excess, the
predictive value of acne alone for hyperandrogenism remains unclear.
Most studies of women with female pattern hair loss (FPHL), characterized by diffuse sagittal scalp alopecia,
reveal a relatively low prevalence of hyperandrogenemia (1, 18). Furthermore, most studies have not clearly
separated women with FPHL alone vs. those with FPHL and hirsutism, thus the predictive value of FPHL
alone for androgen excess remains unclear. Likewise, male‐pattern balding in women is generally not an
isolated event, but is usually evident in combination with hirsutism. The pattern of hair loss on the scalp is
usually assessed visually using the Ludwig scale or the Christmas tree classification (1). Overall, FPHL alone is
a modest clinical predictor of hyperandrogenism.

Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS
Health professionals should take a comprehensive history and physical examination for signs and symptoms
of clinical hyperandrogenism in women, including acne, female pattern hair loss (FPHL), and hirsutism.
Health professionals should preferably use standardized visual scales when assessing hirsutism (e.g. mFG) or
FPHL (e.g. Ludwig). (add link mFG and Ludwig score – ask RA)
Health professionals should be aware of the potential negative psychosocial impact of clinical
hyperandrogenism.
Health professionals should be aware that an m‐FG score of >3, and more often >5, signals hirsutism.
2

Health professionals should be aware that patient self‐identification of unwanted excess hair growth or scalp
hair loss should be considered an important indicator for evaluation regardless of overt evidence for
hirsutism or FPHL.

CLINICAL PRACTICE POINTS:
Health professionals should note that there are no universally accepted visual instruments available for
assessing the presence of acne.
Health professionals should recognize that patients will tend to self‐treat dermatologic signs of
hyperandrogenism.
Health professionals should appreciate that a patient’s complaints or self‐assessment of unwanted excess
hair growth, and possibly acne and FPHL, has a high degree of validity and merits close evaluation, even if
overt clinical signs of hyperandrogenism are not readily evident to the examiner.
Health professionals should recognize that while the m‐FG cut‐off score for defining hirsutism does not
appear to vary widely between ethnic groups, the prevalence and degree of severity tends to vary by
ethnicity.
Health professionals should use published scales and a photographic atlas for the assessment of hirsutism.
(link)
Health professionals should recognize that over‐estimation of hirsutism may occur if they confuse body and
facial vellus hair growth with terminal hair growth; only terminal hairs should be considered for hirsutism.
The distinction rests on the fact that terminal hairs can grow >5 mm in length if unmolested, have a central
core (medulla) of compact cells, and usually vary in shape and texture. They are also generally pigmented,
but so can vellus hairs. Health professionals should be aware that some ethnic groups will demonstrate
denser vellus hair.
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Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence or narrative review.
Panel discussion

While subjective and visual, the m-FG scoring method for determining the extent of facial and terminal hair
growth continues to be the principal instrument used for the clinical assessment of hirsutism.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

The undesirable effect rest on the fact that the m-FG scoring system is subjective, is affected by intra-and
inter-observer variance, and can be over-estimated if clinicians do not distinguish between vellus and terminal
hairs when scoring facial and body hair growth.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Both patients and clinicians value highly an accurate diagnosis of PCOS, and a standardized assessment for
clinical hyperandrogenism (e.g. hirsutism) will be valued highly, particularly as high quality and accurate
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biochemical measures of hyperandrogenism remain less widely available and less well defined. Further,
clinically evident dermatologic signs of hyperandrogenism are important negative determinants of quality of
life in affected patients.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

The desirable effects (an accurate and sensitive diagnosis) far outweigh the undesirable effects (overestimation of the degree of unwanted hair growth).

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Clinicians should use standardized forms for assessing the presence of hirsutism, acne and FPHL, which are
widely and freely available, and should be trained in their use. The use of color atlas may be of value in
increasing the accuracy, and decreasing the intra-and inter-observer variability, of these measures.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

2
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

The cost of assessing for the presence of clinical signs of hyperandrogenism using standardized tools far
outweighs its modest cost(s).
Equity

What would be the impact on health equity?
Judgement
5

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Assessing for the presence of clinical signs of hyperandrogenism using standardized tools is of value
regardless of socio-economic status and resources, and may even be of greater advantages in those that are
economically disadvantaged due to its lower cost relative to biochemical assessments for hyperandrogenism.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

7
Varies

No

Probably No

4
Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

There is wide-spread recognition that assessment(s) for clinical evidence of hyperandrogenism are of
significant value in the evaluation of concerned patients and those with probable PCOS or other androgen
excess disorders.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

It is feasible to sustain the recommendations, although it does require a greater degree of physician education
and training for optimum implementation.
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CONCLUSIONS
Consensus recommendation

Health professionals should take a comprehensive history and physical examination for signs and symptoms
of clinical hyperandrogenism in women, including acne, female pattern hair loss (FPHL), and hirsutism.
Health professionals should preferably use standardized visual scales when assessing hirsutism (e.g. mFG) or
FPHL (e.g. Ludwig). (add link mFG and Ludwig score – ask RA)
Health professionals should be aware of the potential negative psychosocial impact of clinical
hyperandrogenism.
Health professionals should be aware that an m-FG score of >3, and more often >5, signals hirsutism.
Health professionals should be aware that patient self-identification of unwanted excess hair growth or scalp
hair loss should be considered an important indicator for evaluation regardless of overt evidence for hirsutism
or FPHL.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points

Health professionals should note that there are no universally accepted visual instruments available for
assessing the presence of acne.
Health professionals should recognize that patients will tend to self-treat dermatologic signs of
hyperandrogenism.
Health professionals should appreciate that a patient’s complaints or self-assessment of unwanted excess hair
growth, and possibly acne and FPHL, has a high degree of validity and merits close evaluation, even if overt
clinical signs of hyperandrogenism are not readily evident to the examiner.
Health professionals should recognize that while the m-FG cut-off score for defining hirsutism does not
appear to vary widely between ethnic groups, the prevalence and degree of severity tends to vary by ethnicity.
Health professionals should use published scales and a photographic atlas for the assessment of hirsutism.
(link)
Health professionals should recognize that over-estimation of hirsutism may occur if they confuse body and
facial vellus hair growth with terminal hair growth; only terminal hairs should be considered for hirsutism.
The distinction rests on the fact that terminal hairs can grow >5 mm in length if unmolested, have a central
core (medulla) of compact cells, and usually vary in shape and texture. They are also generally pigmented,
but so can vellus hairs. Health professionals should be aware that some ethnic groups will demonstrate denser
vellus hair. To be linked with photographs in translation resources.
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Subgroup considerations
The sensitivity of facial and body hair follicles to terminalize (i.e. transform vellus to terminal hairs) in
response to androgens varies greatly between ethnic groups. However, while ethnicity may affect the degree
of unwanted hair growth (i.e. the m-FG score), it has less effect on the cut-off used to signal the presence of
abnormal terminal hair growth (i.e. hirsutism), which appears to be similar among the different ethnic groups.
Implementation considerations
Along with widespread training, the use of standardized tools and photographic atlases should be considered
to maximize sensitivity and accuracy and decrease intra- and inter-observer variability.
Monitoring and evaluation
Efforts to educate and train clinicians, and the use of standardized tools and photographic atlases, should be
assessed globally to ensure implementation of these recommendations.
Research priorities
The clinical assessment of hyperandrogenism, considering its high value and low cost, should be assessed in
regards to: a) the impact of education and training of patients and clinicians; b) the role that standardized
forms and photographic atlases may play in increasing sensitivity and reducing intra- and inter-observer
variability; and c) the specific cut-off values used to defined ‘abnormal’ vs. ‘normal’ in different ethnic/racial
populations.
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Appendix I: Methods
EVIDENCE REVIEW: In women with suspected PCOS, what is the most effective measure to
diagnose PCOS related hyperandrogenism (clinical)?
PICO

Exclusion criteria

Inclusion criteria

Rank: 1
Participants
(P)

Intervention (I)

Comparison
(C)

Outcomes
(O)

Study type

Limits

Females with
PCOS
(diagnosed by
Rotterdam,
NIH or AES) of
any age,
ethnicity and
weight.

Methods for
assessment of
androgens including:

No
intervention or
comparison of
the clinical
methods or
comparison
with
biochemical
assessment of
hyperandrogen
ism.

Diagnosed
hyperandro
genism in
women with
PCOS.

Evidence
based
guidelines,
systematic
reviews,
RCTs and
comparativ
e,
prospective
cohort
studies
addressing
the
outcomes
are sought.

English
language.
Rescreen
original and
WHO
search (bc
new
qn/PICO).





modified
Ferriman Gallway
Score (mFGS)
Alopecia (See
Lizneva 2016)
Acne (See Lizneva
2016)
Adapted/alternat
ive score
methods:
 FGS
 Self‐rating
 Clinician
rating

Note
preference
and subgroup
for untreated
or must have
stopped
medication for
minimum of 3
months.



Females
without PCOS.

No intervention or
any intervention
other intervention
not listed above.



The
assessment
method used
for the
intervention.

Sensitivity
and
specificity
data; and
AUC data.

None.

Non‐
evidence
based
guidelines
or any study
lower than
a
comparativ
e,
prospective
cohort
study.
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Databases searched
Evidence source

Date of search or issue searched

7th August 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and
Ovid OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
7th August 2017
All EBM (Ovid) *
7th August 2017
PsycInfo (Ovid)
7th August 2017
CINAHL
7th August 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
exp polycystic ovary syndrome/ (12804)
1
2

polycystic ovar*.mp. (16505)

3

poly‐cystic ovar*.mp. (29)

4

PCO*.mp. (27275)

5

(stein‐leventhal or leventhal).mp. (927)

6

anovulation/ (2165)

7

anovulat*.mp. (6086)

8

oligo‐ovulat*.mp. (88)

9

oligoovulat*.mp. (56)

10
11

(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐
androgen*)).mp. (17346)
or/1‐10 (39287)

12

exp Diagnosis/ (7864092)

13

diagnos$.tw. (2114616)

14

12 or 13 (8843087)

15

hyperandrogen$.tw. (4660)

16

hyper‐androgen$.tw. (24)

17

(androgen$ adj5 (excess$ or elevat$)).mp. (2525)

18

15 or 16 or 17 (6532)

19

(sensitiv: or predictive value:).mp. or accurac:.tw. (1862061)

20

11 and 14 and 18 and 19 (469)

21

limit 20 to (english language and humans) (406)

* Similar terms (appropriately translated) were used in other databases.
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Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection
and appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract.
When a decision could not be made based on title and abstract alone, full text was retrieved. No studies met
the selection criteria for this evidence review.
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017=472

Through other sources
2017=0

Duplicates removed
2017=37

Screened
2017=435

Excluded based on abstract
2017=432

Retrieved full‐text
2017=3

Excluded based on full‐text
2017=3

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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1.4a
EVIDENCE REVIEW
Clinical question: What is the most effective ultrasound criteria to diagnose PCOS?
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Background
It is believed that the ovary establishes its complete complement of follicles and oocytes, arrested at meiosis, during
fetal life, and throughout childhood and into adulthood there is a continuous process of recruitment and apoptosis,
with ovulation noted after puberty. This process continues until menopause at an average age of 50–51 years. [1]
Ovarian volumes are modified overtime as the ovary matures at the time of puberty with an increase in antral
follicles but also increased stromal development. There are no large studies across the lifespan to validate normal
ovarian development models but studies indicate a continuous increase in size and follicle count after age 6 and size
increased throughout puberty correlating with age, height, weight and pubertal status. Ovarian size increases from
age 9‐11 and is greatest after age 12.[2‐4] Normative models suggest maximum volume is reached at age 20.[5] The
correlation between menstrual function and ovarian morphology is not entirely straightforward in adolescence or
early adulthood as in a study of Danish women aged 19‐21, 68% were shown to have polycystic morphology based
on Rotterdam criteria but without clinical features of PCOS.[6]There are few longitudinal studies, but a small study in
healthy adolescents examined with ultrasound over 2‐4 years post menarche suggests PCO morphology is common
and not associated with reproductive dysfunction in this age group.[7] Based on the biology and the likelihood of
peak follicle presence in adolescence and early adulthood, it is likely that adult follicle criteria are inaccurate for
ultrasound diagnosis of PCOS in adolescence. As ultrasound technology improves in resolution, there is a continued
need to reassess the quantitative definition of PCOM.[8]

Summary of evidence
Included studies
Fifteen studies reported the diagnostic accuracy of different ovarian morphology parameters to detect PCOS
(Allemand 2006, Alsamarai 2009, Atiomo 2000, Bili 2014, Carmina 2016, Chen 2008, Chen 2008, Dewailly 2011,
Jonard 2003, Jonard 2005, Kosus 2011, Lujan 2013, Pache 1992, Villa 2013, Villarroel 2015 – see evidence review for
review list). Studies were of case‐control or cross‐sectional design. Two of the fifteen studies were in adolescents
(shaded grey). The index tests addressed in these studies included various measures and thresholds of ovarian
volume and follicle number.
Table of characteristics of included studies
Study ID

Risk of
bias
High

N

Age

PCOS: 10
C: 29

Alsamarai
2009

High

PCOS:
483
C: 367

Atiomo
2000
Bili 2014

High

PCOS: 32
C: 40
PCOS: 43
C: 40

PCOS: 31.2 ± 3.9
C: 30.9 ± 3.5
p=0.82
PCOS: 27.8 ± 5.7
C: 28.1 ± 6.4
PCOS: 46.3 ± 4.5
C: 48.1 ± 6.6
p=1.0
NR

Allemand
2006

Carmina
2016

High

High

PCOS:
113
C: 47

PCOS: 28.9 ± 5.0
C: 30.8 ± 4.3
p=0.030
PCOS: 23 ± 4.3
C: 23.1 ± 4

BMI

Reference
test
PCOS: 32.2 ± 10.8 Unclear
C: 24. 0 ± 5.5
p=0.004
PCOS: 30.6 ± 8.7 Equiv. to NIH
C: 24.4 ± 5.1
& Rotterdam
PCOS: 31.3 ± 8.5
C: 26.7 ± 5.4
p<0.001
NR
Equiv. to NIH
& Rotterdam
PCOS: 24.9 ± 5.9 Rotterdam
C: 22.5 ± 3.7
p=0.029
PCOS: 27.6 ± 6
Rotterdam
C: 27 ± 4

Index test
OV, FNPO,
FSSP
OV, FN,
CAFNOVT

Index test
method
TV

TV

FN, PDF,
PCOS: TV
OV, OS,
C: TA
OV, ovarian TV
outline
FNPO, OV

TV

2

Chen 2008

Mod

Chen 2008

Mod

Dewailly
2011

High

Jonard 2003 Mod

Jonard 2005 Mod

Kosus 2011

Mod

Lujan 2013

Mod

Pache 1992

Mod

Villa 2013

Mod

PCOS:
432
C: 153
PCOS: 69
C: 26

PCOS: 26.3 ± 2.0 NR
C: 27.2 ± 2.3
p = 0.36
PCOS: 17.0 ± 1.9 PCOS: 21.8 ± 4.6
C: 17.8 ± 0.9
C: 20.1 ± 2.2

PCOS: 62
C: 66

PCOS: 27.6
(20.1–34.0)
C: 30.0 (21.9–
34.6) S no p val
PCOS:
PCOS: 21.4±33.6
214 C:
C: 25±34.7
112
p=0.0001
PCOS: 98 PCOS: 27.2
C: 57
(19.5–33.0)
C: 29.0 (24.5–
35.0) NS
PCOS:
PCOS: 24.9±6.1
251 C: 65 C: 26.7±5.6
p=0.143
PCOS: 98 PCOS: 28 (25‐
C: 70
32)
C: 27 (23–35)
p=0.204
PCOS: 52 21‐40 (med 32)
C: 29
PCOS: 86 PCOS: 15.7 ± 1.4
C: 48
C: 15.3 ± 1.7 NS

PCOS: 28.0 (18.7–
41.7)
C: 24.0 (18.7–
37.6) NS
PCOS: 20±40.3
C: 19.4±32
p= 0.0001
PCOS: 27.9 (20.1–
40.8)
C: 22.9 (19.0–
31.5) p<0.002
PCOS: 27.1±6.2
C: 20.8±2.4
p<0.001
PCOS: 30 (23‐37)
C: 23 (22‐27)
p<0.001
19.0‐25.0 (med
21.4)
PCOS: 25.7 ± 5.4
C: 23.9 ± 4.9
p=0.037
NR

NIH

NIH

MOV, MFN, TV or TR
MaxOV,
MaxFN
MOV,
TR
MaxOV

Rotterdam

FN, OV

TV

Equiv. to
Rotterdam.

FNPO

TV

NIH

MOV, FN
OA

TV

Rotterdam
AE‐PCOS

OV, FN

TV

NIH

FNPO, OV
FNPS

TV

NIH

MOV, MFS,
MFN
OV

TV

NIH

TA

Villarroel
High
PCOS: 26 PCOS: 17.3±1.9
Rotterdam
OV, FN
TA
2015
C: 63
C: 16.6±1.5
OV, ovarian volume; FNPO, follicle number per ovary; FSSP, maximum number follicles in a single sonographic plane;
FN, follicle number; CAFNOVT, combination of age, follicle number, log ovarian volume, and testosterone; PDF,
peripheral distribution of ovarian follicles; OS, ovarian stroma; MOV, mean OV; MaxOV, maximum OV; MFN, mean
follicle number; MaxFN, maximum follicle number; MFS, mean follicle size; OA, ovarian area; FNPS, follicle counts in
a single cross section

Methodological quality/risk of bias
Due to the nature of the question of this review it is important that participants are entered into the study based on
explicit selection criteria; from the same population and that entrance to the study is either random or consecutive.
It is also important that studies are adequately powered to detect the specified outcome and that they include an
independent, blinded comparison with a valid reference standard. These methodological issues are likely to have an
impact on the direction of bias and reliability of the findings.
Findings of studies of moderate or high risk of bias should be interpreted with caution. Seven studies were found to
have a high risk of bias and eight were found to have a moderate risk of bias. Reasons include: selection criteria
were not explicitly stated; it is unclear whether participants were entered into the study appropriately (random or
consecutive); case‐control design; and inadequacies around application of index and reference tests.
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Generalisability
The populations studied are generalisable to the target population for this evidence review. The tests that were
addressed in the studies are available and routinely used in Australia, and worldwide.
Studies were conducted in university departments, outpatient clinics in hospitals and university hospitals in China,
Canada, USA, Germany, Spain, Italy, Finland, Sweden, Chile, Greece, Turkey, Poland and UK from 1989 – 2014.

Findings
None of the studies pre‐specified thresholds. Some studies have reported diagnostic accuracy data using multiple
thresholds. Here we report the study’s best compromise between sensitivity and specificity, as identified by the
study authors.
Due to the heterogeneity in threshold/cut off values for each index test, meta‐analyses (for pooled sensitivity and
specificity estimates) have not been performed. Data are presented in forest plots and summary ROC analyses
grouped by similar thresholds/cut off values. Using RevMan, it allows imputation of sensitivity and specificity data to
derive true positives (TP), false positives (FP), true negatives (TN) and false negatives (FN) to provide greater detail
about the accuracy of the index test.
Based on two small studies (95 and 134 participants) of moderate risk of bias in adolescents using thresholds of
6.74cm3 (sensitivity 75.4% and specificity 92.3%, AUC 0.863, using transrectal ultrasound) and 5.596cm3 (sensitivity
89% and specificity 80%, AUC 0.879, using transabdominal ultrasound), ovarian volume in this range may be
effective for diagnosis of PCOS in adolescents if using ultrasound. However there is still insufficient evidence to
establish a numeric threshold above which PCOS can be concluded. This may be particularly difficult with a
population with increased BMI.
In adults, there are a number of studies demonstrating optimal diagnostic accuracy for both ranges 5‐8cm3 and 10‐
11cm3. Therefore it is difficult to determine the most effective threshold for diagnosing PCOS using ultrasound to
measure ovarian volume in adults.
There is insufficient evidence to suggest use of ovarian area; maximum number follicles in a single sonographic plane
(FSSP); peripheral distribution of ovarian follicles; bright ovarian stroma; combination of age, follicle number, log
ovarian volume, and testosterone; or combination of follicular size and ovarian volume for diagnosis of PCOS.

GRADE: VERY LOW certainty

Index test: Ovarian volume
Study

N

Threshold/cut off

Allemand 2006
Alsamarai 2009

39

(mean) 13.0 cm3

Atiomo 2000

72

Bili 2014
Carmina 2016
Chen 2008

850

3

(A2,B,C2,E)*
Sensitivity Specificit
%
y%
50
100
3

AUC

Precision

0.948

NR

83

<36 years 7 cm or 10cm ?
>40 years 7 cm3 or 10cm3?
Left ovary >9 cm3
Right ovary >9 cm3
≥9.64 cm3

82
60
73.5
68.8
90.7

61
96
67.5
43.5
97.5

NR
NR
NR
NR
0.94

NR
NR
NR
NR
0.87‐1.0

160

8 cc

68

91

NR

NR

81.0
78.0

85.6
85.6

0.898
0.882

NR
NR

585

3

(mean) 6.4cm
(maxOV) 7.9cm3

4

Chen 2008
(adolescents)
Dewailly 2011
Jonard 2005
Kosus 2011

95

(mean) OV at 6.74 cm3
(max) OV at 7.82 cm3

75.4
73.9

92.3
88.5

0.863
0.832

0.79‐0.94
0.75‐0.92

128
155
316

7ml

87

89

0.923

0.87–0.97

67.5

91.2

0.905

NR

95

81.2

0.938

Lujan 2013

168

10 cm3

81

84

0.873

0.87–1.00,
p < 0.001
0.82‐ 0.93,
p <0.0001

Villa 2013
(adolescents)
Villarroel 2015

134

5.596 cm3

89

80

0.879 ±
0.03

0.814–0.94

89

10ml

76.9

84.1

0.849

P<0.0001

3

(mean) 7 cm

(mean) 6.43 cm

3

Forest plot 12 studies, 2096 participants

*Please note that Villarroel 2015 is in adolescents not adults (to be corrected)

Summary ROC plot
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GRADE: LOW certainty (A,B)*

Index test: Ovarian area
Study

N

Threshold/cut off

Jonard 2005

155

5.0 cm2

Index test: Follicle number per ovary (FNPO)
Study

N

Threshold/cut off

Allemand 2006
Alsamarai 2009

39

(mean) ≥20.1

850

<36y 12+ follicles of 2‐
9mm
>40y 12+ follicles of 2‐
9mm
Left ov 10+ folls 2–8 mm
Right ov 10+ folls 2‐8mm
>22

Sensitivity
%
77.6

Specificit
y%
94.7

AUC

Precision

0.941

NR

GRADE: VERY LOW certainty
(A2,B2,C2,E)*
Sensitivity Specificit
%
y%
70
100

AUC

Precision

98.7%

NR

82

66

NR

NR

21

100

NR

NR

81.8
71.9
93

67.5
85
85

NR
NR
NR

NR
NR
NR

(mean) 10
(max) 12
19

85.2
85.2
81

88.8
92.6
92

0.909
0.911
0.949

NR
NR
0.92–0.98

PO 12 follicles of 2±9 mm

75

99

0.937

NR

12 of 2–9 mm

79

97

0.956

NR

(mean) 8

95

100

0.998

0.99–1.00,
p < 0.001
0.95‐0.99,
p < 0.0001
<0.0001

Atiomo 2000

72

Carmina 2016
Chen 2008

160

Dewailly 2011
Jonard 2003
Jonard 2005
Kosus 2011

128
326
155
316

Lujan 2013

168

26

85

94

0.969

Villarroel 2015

89

12

84.6

74.6

0.877

585

Forest plot 11 studies, 2961 adult participants
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Summary ROC plot

Index test: Maximum number follicles in a single
sonographic plane (FSSP)

GRADE: LOW certainty (A,B)*

Study

N

Threshold/cut off

Precision

39

Max 10.0

Specificit
y%
100

AUC

Allemand 2006
Lujan 2013

Sensitivity
%
90

99.0%

NR

168

9 in single cross section

69

90

0.880

0.83‐ 0.93,
p <0.0001

Index test: Peripheral distribution of ovarian follicles

GRADE: VERY LOW certainty (A2,B2)*

Study

N

Threshold/cut off

Atiomo 2000

72

Left ovary
Right ovary

Sensitivity
%
82
68.8

Specificit
y%
63.4
65.9

AUC

Precision

NR
NR

NR
NR

GRADE: VERY LOW certainty

Index test: Bright ovarian stroma
Study

N

Threshold/cut off

Atiomo 2000

72

Left ovary
Right ovary

(A,B2,C,E)*
Sensitivity
%
72.7
50

Specificit
y%
90
85

AUC

Precision

NR
NR

NR
NR
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Pache 1992

81

Moderately increased
(score= 2), or markedly
increased (score = 3)

94

90

NR

NR

Index test: Combination of age, follicle number, log
ovarian volume, and testosterone

GRADE: LOW certainty (A2,B)*

Study

N

Threshold/cut off

Alsamarai 2009

850

Log (odds of PCOS) score
of 0.51 or higher

Sensitivity
%
83

Specificit
y%
83

AUC

Precision

0.90

NR

Index test: Combined measurement of follicular size and
ovarian volume

GRADE: VERY LOW certainty (A2,B2)*

Study

N

Threshold/cut off

Pache 1992

81

Not reported**

Sensitivity
%
92

Specificit
y%
97

AUC

Precision

NR

NR

** In Pache 1992 considerable overlap existed between control subjects and patients with PCOS in follicular number
and size and ovarian volume, therefore, none of these parameters could be used separately as a single reference.
*Legend for GRADE certainty: A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C,
serious risk of inconsistency; C2, very serious risk of inconsistency; B2, very serious imprecision; E, serious
indirectness; F, serious risk of publication bias.

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
1.

There is no reliable cut off for polycystic ovarian morphology on ultrasound in adolescents (<20),
therefore, ultrasound should not be recommended for diagnosis of polycystic ovary syndrome.

2.

The threshold for PCOM should be revisited due to improved ultrasound technology and resolution.
In women with PCOS, the transvaginal ultrasound is the recommended approach, if acceptable.
Using transducer with frequency > 8MHz, the threshold for PCOM should be FNPO > 18 and/or an
ovarian volume > 10 ml, ensuring that there are no corpora lutea, cysts or dominant follicles.

CLINICAL PRACTICE POINT
1.

In patients with oligoamenorrhea and hyperandrogenism, an ovarian ultrasound may not be
necessary for diagnosis of PCOS; however phenotyping of the patient will not be complete.
Vaginal ultrasound is not appropriate in adolescents who have not been sexually active.
Transabdominal ultrasound should primarily use ovarian volume parameters (greater than or equal
to 10ml) given the difficulty of follicle counts with this approach.
If using lower resolution (<8MHz), use the threshold of greater than or equal to 12 follicles and/or
ovarian volume greater than or equal to 10ml.
8

Clinicians are encouraged to ask their ultrasound colleagues for clear protocols for reporting
ultrasound AFC and OV
Minimum reporting standards should include:
A.
B.
C.
D.
E.
F.

Last menstrual period
Transducer frequency
Approach/route assessed – TV
Total FNPO measuring 2‐9mm (total number of follicles that measure 2‐9mm)
Three dimensions of each ovary and the volume
Reporting of endometrial thickness and appearance is preferred – 3 layer endometrial is of
importance
G. Any other pathology of ovary and uterus, including ovarian cysts, corpus luteum, dominant
follicles > equal 10mm.

RESEARCH RECOMMENDATION
Further methodologically rigorous trials are important to determine:
1) Natural history of menstrual cycles in PCOS compared to non‐PCOS adolescents;
2) Age‐appropriate normal ranges for sonographic features of polycystic ovaries and for clinical and
biochemical features of PCOS in adolescents (<18 years); and
3) Accuracy of ovarian volume to diagnose polycystic ovary syndrome in adolescents (<18 years).
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GRADE framework
Interactive Evidence to Decision Framework
What is the most effective ultrasound criteria to diagnose PCOS?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

9
Favours this option

1
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence review.
Panel discussion

Technology has advanced and criteria need to change to avoid over diagnosis. Criteria recommended reflect the best
evidence available but will remain controversial until more research is done. It is anticipated that there will be less
overlap with normal morphology in the adult population with an increase in follicle number per ovary threshold. Here
invasive ultrasound will be required less often.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

Controversy will continue pending more research.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

See above in ‘Desirable effects’.
Panel discussion

The body of evidence included here is low to very low certainty with serious to very serious risk of bias, serious risk
of inconsistency, serious and very serious risk of imprecision and serious risk of indirectness; with no publication bias.
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Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced, to inform GDG
recommendations.
Panel discussion

There is certainty in the value people place on the accurate diagnosis of PCOS. There is desire not to over diagnose
the condition, especially in adolescents.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

9
Favours this option

1
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Some concerns expressed about the limited data for follicle count.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

It is not anticipated that resource requirements will increase with this recommendation. There will be more selective
use of US and better quality reporting, which means less need for repeat US is likely.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement
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Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Cost effectiveness should be unaltered.

Equity

What would be the impact on health equity?
Judgement

7
Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

3
Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

With selective and appropriate use of US, fewer women are exposed to more complex tests and costs.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

1
Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Key stakeholders such as practitioners in general paediatrics, adolescent medicine and gynecology should be informed
as to the limitations of ultrasound in the adolescent population as a diagnostic tool and should be advised regarding the
potential for misdiagnosis on ultrasound criteria alone. It is likely that this will be accepted as a benefit given the
limitations in available technology. There are no ethical concerns raised by the recommendation. Reporting may take
additional time for ultrasonographers.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

2
Probably Yes

Yes
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Research evidence

Evidence was not sought to address this criterion.
Panel discussion

If ultrasound is used, it requires greater ultrasonographic skills and equipment. Accessibility.

CONCLUSIONS
Consensus recommendation 1
There is no reliable cut off for polycystic ovarian morphology on ultrasound in adolescents (<20 years), therefore,
ultrasound should not be recommended for diagnosis of polycystic ovary syndrome.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation 2
The threshold for PCOM should be revisited due to improved ultrasound technology and resolution.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation 3
In women with PCOS, the transvaginal ultrasound is the recommended approach, if acceptable.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation 4
Using transducer with frequency > 8MHz, the threshold for PCOM should be FNPO > 18 and/or an ovarian volume > 10
ml, ensuring that there are no corpora lutea, cysts or dominant follicles.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

8
Conditional
recommendation for
the option

1
Strong
recommendation for
the option
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Conditional was based on uncertainty of the evidence around follicle count.
Practice points
In patients with oligoamenorrhea and hyperandrogenism, an ovarian ultrasound may not be necessary for diagnosis of
PCOS; however phenotyping of the patient will not be complete.
Vaginal ultrasound is not appropriate in adolescents who have not been sexually active.
Transabdominal ultrasound should primarily use ovarian volume parameters (greater than or equal to 10ml) given the
difficulty of follicle counts with this approach.
If using lower resolution (<8MHz), use the threshold of greater than or equal to 12 follicles and/or ovarian volume greater
than or equal to 10ml.
Clinicians are encouraged to ask their ultrasound colleagues for clear protocols for reporting ultrasound AFC and OV
Minimum reporting standards should include:
A.

Last menstrual period

B.

Transducer frequency

C.

Approach/route assessed – TV

D.

Total FNPO measuring 2-9mm (total number of follicles that measure 2-9mm)

E.

Three dimensions of each ovary and the volume

F.

Reporting of endometrial thickness and appearance is preferred – 3 layer endometrial is of importance

G.

Any other pathology of ovary and uterus, including ovarian cysts, corpus luteum, dominant follicles > equal 10mm.

Justification
In patients with oligoamenorrhea and hyperandrogenism, an ovarian ultrasound may not be necessary for diagnosis of
PCOS; however this will not allow complete phenotyping of the patient. Link to Rob’s doc.
The recommendation to use FNPO as the diagnostic criteria for PCOM is not changed based on current evidence.
Technology advancements in the last decade supports an increase in FNPO used for diagnosis. In adults, there are a number
of studies demonstrating optimal diagnostic accuracy for both ranges 5-8cm3 and 10-11cm3. Therefore it is difficult to
determine the most effective threshold for diagnosing PCOS using ovarian volume in adults. In the absence of sufficient
evidence to inform this recommendation, a clinical consensus recommendation has been made regarding ultrasound in the
diagnosis of PCOS in adolescents. The role of pelvic ultrasound in diagnosing PCOS in adolescents remains unclear. With
inadequate evidence about its use for diagnosis of PCOS in adolescents, pelvic ultrasound should be used and interpreted
with caution. There is a high prevalence of polycystic ovaries in adolescents and normal reference ranges for the age group
have not been developed or validated. Transabdominal approach is less specific for follicle counts and ovarian volumes may
serve as a surrogate for PCOM with this technology.
Subgroup considerations
Obese women may have more challenges with technical visualization of the ovaries. Patients who do not tolerate or find
acceptable TV US may require a less reliable transabdominal approach.
Implementation considerations
The main barrier to implementation is the diagnostic limitations of ultrasound and availability of equipment and expertise.
Monitoring and evaluation

“As screening services in this population have not be evaluated in the published literature, an evaluation is essential.
This would include detection rate, patient uptake of diagnostic pathway, treatment acceptance and measurement of
symptom benefits”
Research priorities
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Further methodologically rigorous trials are important to determine:
1) Natural history of PCOM in PCOS compared to non-PCOS, including in adolescents and perimenopausal women;
2) Determine the impact of PCOS treatment on PCOM;
3) Age-appropriate normal ranges for sonographic features of polycystic ovaries and for clinical and biochemical
features of PCOS in adolescents (<18 years); and

4)

Accuracy of ovarian volume to diagnose polycystic ovary syndrome in adolescents (<18 years).
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Appendix I: Methods
EVIDENCE REVIEW: What is the most effective ultrasound criteria to diagnose PCOS?
PICO
Rank: 1
Participants
(P)

Intervention (I)

Comparison (C)

Outcomes
(O)

Study type

Limits

Females after
onset of
menarche of
any age,
ethnicity and
weight.

Any criteria for
morphology (number
and/or volume) of
follicles/polycystic
ovaries related to
PCOS.
Appearance of ovary
stroma.
Age related criteria
will be sought.
Different
machinery/technique
s and different
resolutions.
(Mherz, 3D,
automated v non‐
automated)
Transabdominal and
transvaginal

No comparison or
comparison of
different
criteria/methods
to assess
polycystic ovarian
morphology
(PCOM).

Diagnosed
PCOM.
Sensitivity
and
specificity
data; and
AUC data.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials,
prospective
and
retrospective
cohort
studies,
cross‐
sectional and
case‐control
studies.

English
language.
Update WHO
search.

Criteria that are not
used to assess
ovarian morphology
related to PCOM.

The criteria used
for the
intervention.

None.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews, case
series,
editorials,
letters,
commentarie
s.

Inclusion criteria

Subgrouped by
<19 age or
gynecological
age group: 0‐2y;
2‐4y and 4+y
post‐menarche.

Exclusion criteria

None.
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Databases searched
Evidence source

Date of search or issue searched

7th August 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
7th August 2017
All EBM (Ovid) *
7th August 2017
PsycInfo (Ovid)
7th August 2017
CINAHL
7th August 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
exp polycystic ovary syndrome/ (12770)
1
2

polycystic ovar*.mp. (14993)

3

poly‐cystic ovar*.mp. (13)

4

PCO*.mp. (24502)

5

(stein‐leventhal or leventhal).mp. (914)

6

anovulation/ (2224)

7

anovulat*.mp. (5793)

8

oligo‐ovulat*.mp. (79)

9

oligoovulat*.mp. (43)

10
11

(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerate* or hyperandrogen* or hyper‐
androgen*)).mp. (15414)
or/1‐10 (36143)

12

exp Diagnosis/ (7745892)

13

diagnos$.tw. (1876292)

14

12 or 13 (8537164)

15

ultrasound.tw. (173430)

16

sonography.tw. (28066)

17

15 or 16 (195025)

18

polycystic ovarian morphology.tw. (102)

19

polycystic ovar$.tw. (12471)

20

PCOM.tw. (127)

21

follic$.tw. (105287)

22

exp Cysts/ (100984)

23

cyst$.tw. (344124)

24

exp Ovary/ (88712)

25

ovar$.tw. (224650)
19

26

21 or 22 or 23 or 24 or 25 or 26 (680791)

27

volume.tw. (452941)

28

number.tw. (1451287)

29

size.tw. (664442)

30

diameter.tw. (205292)

31

distribution.tw. (631776)

32

morphology.tw. (219371)

33

28 or 29 or 30 or 31 or 32 or 33 (3150438)

34

27 and 34 (116446)

35

18 or 19 or 20 or 35 (126321)

36

11 and 14 and 17 and 36 (771)

37

limit 37 to (english language and female and humans) (678)

38

limit 38 to yr="2014 ‐Current" (71)

* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI
critical appraisal and certainty of evidence template. Data were extracted directly into characteristics of included
studies tables and findings tables. Where appropriate, data were presented using RevMan.
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PRISMA flowchart incorporating original guideline (2010), WHO update (2014) and current update
(2017)
*In 2014, 1 article could not be retrieved

Eligibility

Screening

Identification

Database search
2010=402 2014=759 2017=174

Through other sources
2010=0 2014=0 2017=0

Duplicates removed
2010=46 2014=47 2017=24

Screened
2010=357 2014=712 2017=150

Excluded based on abstract
2010=346 2014=685 2017=140

Retrieved full‐text
2010=11 2014=26 2017=10

Excluded based on full‐text
2010=10 2014=15 2017=6

Included

Included in qualitative synthesis
2010=1 2014=11* 2017=4

Included in quantitative synthesis
(meta‐analysis)
2010=0 2014=0 2017=0
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Appendix II: Appraisal tables of included studies
Allemand 2006
Allemand, M. C., I. S. Tummon, et al. (2006). "Diagnosis of polycystic ovaries by
three‐dimensional transvaginal ultrasound." Fertility & Sterility 85(1): 214‐219.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Normoandrogenic ovulatory women with a history of male factor or tubal factor
participants
infertility, who were undergoing preparations for IVF treatment;
Women with PCOS with a history of anovulatory infertility and undergoing
preparations for IVF.
Age (y): Control = 30.9 ± 3.5, PCOS = 31.2 ± 3.9 p=0.82
BMI (kg/m2): Control = 24.0 ± 5.5, PCOS = 32.2 ± 10.8 p=0.004
N
29 normoandrogenic and 10 PCOS.
Setting
Academic hospital.
Controls recruited between July 2001 and May 2002.
PCOS recruited between May 2002 and February 2004
Index test
Ovarian volume, follicle number per ovary (FNPO), maximum number follicles in
a single sonographic plane (FSSP)
Comparison/control test
NA
Reference standard
Polycystic ovaries (PCO)
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCO.
Inclusion Criteria
Participant characteristics reported.
Partial
Exclusion Criteria
No
Type of question
Accuracy (comparison with the reference standard test), using a retrospective
cohort study design as described by the authors however a comparative control
group is used therefore it is a case control.
Is this study design an
No
appropriate method to
answer this question?
Does the study have a
Partial
clearly focused question?
Does the study have
Partial
Consider if the inclusion or exclusion of patients was clearly
specified
defined a priori.
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Studies which recruit a group of healthy controls and a group
Was the spectrum of No
known to have the target disorder will be coded as "no" on this
patients
PAT
IEN

Study ID
Study citation
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representative of
the patients who
will receive the test
in practice?

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Was a consecutive
Not reported
or random sample of
patients enrolled?
(Q‐2)
Was a case‐control
No
design avoided? (Q‐
2)
Did the study avoid Not reported
inappropriate
exclusions?
(Q‐2)
Were all participants Unclear
assessed with both
index test and
reference standard?
(Also in Q‐2)

Did all patients
Unclear
receive the same
reference standard?
(Q‐2)
Is the reference
Unclear
standard likely to
correctly classify the
target condition? (Q‐
2)
Was the reference
Unclear
standard
independent of the
index test (ie. the
index test did not

item in nearly all circumstances. Studies enrolling patients with
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
Controls would not be routinely assessed for ovarian volume
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.

Studies enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
accuracy.
Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in overoptimistic
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
Not clear whether all participants were assessed with the index
tests or whether all participants were assessed with the
reference test.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Criteria for the reference standard unclear.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.
Criteria for reference standard unclear.

Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.
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form part of the
reference standard)?
Were the reference Not reported
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)

Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests? (Also in Q‐2)
Were withdrawals
from the study
explained?

ATTRITI
ON BIAS

DETECTION BIAS

Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test? (Q‐2)
If a threshold was
used, was it pre‐
specified?

Not reported

Not reported

Not reported

Important to note: “Two to four independent observers,
blinded to one another’s results, analyzed the stored images.”
Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.
Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.
QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

No
X% treatment
X% control/
comparison
Not reported

OTHER ISSUES
–

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
Yes
of all tests described
in sufficient detail to
permit replication of
the tests?
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Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as would
be available when
the test is used in
practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

Not reported

Yes

Yes
Partial
No
Not reported
Partial

High

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding,
writing, editing, data analysis or manuscript approval
An adequate sample size calculation was not undertaken.

Few criteria fulfilled and the conclusions of the study are likely
to be affected.
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Study ID
Study citation

Alsamarai 2009
Alsamarai, S., J. M. Adams, et al. (2009). "Criteria for polycystic ovarian
morphology in polycystic ovary syndrome as a function of age." Journal of
Clinical Endocrinology & Metabolism 94(12): 4961‐4970.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age (yr) Younger PCOS:27.8 ± 5.7 Older PCOS: 46.3 ± 4.5 Younger control: 28.1 ±
6.4 Older control: 48.1 ± 6.6 p=1.0
BMI (kg/m2) Younger PCOS: 30.6 ± 8.7 Older PCOS: 31.3 ± 8.5 Younger control:
24.4 ± 5.1 Older control: 26.7 ± 5.4 p<0.001 (PCOS/C)
N
Unclear whether cross‐sectional data or longitudinal data were used to generate
all ROC analysis. Likely cross‐sectional.
Cross‐sectional study subjects: U.S. women with PCOS(n483) and controls (n367)
– used for follicle number and ovarian volume S & S. N not provided for per age
group.
Longitudinal study subjects: women with PCOS (n11) without regard to
intervening treatment. The total number of eligible PCOS subjects was 97. Of the
total, 20 could not be located, 52 did not respond, and eight did not participate.
Age‐matched, regularly cycling control women (n 15) were a subset of those
recruited (2005–2006) and published previously.
Setting
Cross‐sectional study subjects: had been diagnosed at the Massachusetts
General Hospital Reproductive Endocrine Unit between the ages of 23 and 40 yr,
between between 2003 and 2008.
Longitudinal study subjects: Subjects over age 40 yr were recruited (2007–2008)
from previous studies (7–15 yr earlier) of women with PCOS (n11).
Index test
Ultrasound. Follicle number; ovarian volume; combination of age, follicle
number, log ovarian volume, and testosterone.
Comparison/control test
NA
Reference standard
“PCOS was diagnosed by age 40 yr as chronic oligomenorrhea (fewer than nine
menstrual periods/yr) and clinical and/or biochemical hyperandrogenism in the
absence of other disorders causing the same phenotype.” Equivalent to NIH and
Rotterdam criteria.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
“PCOS was diagnosed by age 40 yr as chronic oligomenorrhea
Yes
(fewer than nine menstrual periods/yr) and clinical and/or
biochemical hyperandrogenism in the absence of other
disorders causing the same phenotype.”
“Control subjects had menstrual cycle lengths of 25–35 d and
no hyperandrogenism. All subjects had normal thyroid function
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and prolactin levels. Subjects were on no hormone
medication.”
Exclusion Criteria
Type of question

Not reported
Accuracy (comparison with the reference standard test), however the study
design used for the ROC analysis is not clear.
No

CLASSI
FICATI

PATIENT SELECTION/SPECTRUM BIAS

Is this study design an
appropriate method to
answer this question?
Does the study have a
Partial
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
known disease and a control group without the condition may
the patients who
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with this criteria in practice, however, the
method of ultrasound may not be routine practice in the patient
group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
or random sample of
admissions so that selection bias is minimised.
patients enrolled?
(Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
Were all participants Unclear
All participants were assessed with the index tests but not clear
assessed with both
whether all participants were assessed with the reference test.
index test and
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reference standard?
(Also in Q‐2)

Did all patients
Yes
receive the same
reference standard?
(Q‐2)
Is the reference
standard likely to
correctly classify the
target condition? (Q‐
2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test? (Q‐2)
If a threshold was
used, was it pre‐
specified?

Diagnostic criteria for PCOS (reference standard) were the
exclusion criteria for control participants.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes

No

Not reported

Testosterone is a clinical biochemical marker of
hyperandrogenism which is a criterion of PCOS diagnosis.
Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.
Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
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DETECTION BIAS

ATTRITI
ON BIAS

Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests? (Also in Q‐2)
Were withdrawals
from the study
explained?

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?

Not reported

QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

No
X% treatment
X% control/
comparison
Not reported

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

No

“This work was supported by National Institutes of Health Grant
U01 HD 4417 and National Center for Research Resources
General Clinical Research Centers Program Grant M01‐RR‐
01066. Disclosure Summary: The authors have nothing to
disclose.”
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If statistical analysis
was undertaken,
was this
appropriate?
Comments

What is the overall risk of
bias?

An adequate sample size calculation was not undertaken and
accuracy data was not consistently reported ‐ for two index
tests sensitivity and specificity were reported but for the
combined test, AUC was reported. All were reported in text and
not graphically.
It is difficult to determine how many participants’ data were used in ROC
analysis as there are multiple sets of studies including different numbers of
participants. It is likely that the cross sectional data is used for follicle number
and ovarian volume predictive accuracy data analysis and only in the >40 age
group.
Testosterone is included in the index test as well as the reference standard so
may be susceptible to incorporation bias.
Few criteria fulfilled and the conclusions of the study are likely
High
to be affected.
Partial

30

Study ID
Study citation

Atiomo 2000
Atiomo, W. U., S. Pearson, et al. (2000). "Ultrasound criteria in the diagnosis of
polycystic ovary syndrome (PCOS)." Ultrasound in Medicine & Biology 26(6):
977‐980.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age and BMI not reported.
N
32 PCOS and 40 controls
Setting
Women with PCOS were recruited from gynaecology and endocrinology clinics
and by local practitioners (UK). Controls were selected from volunteers among
women members of staff at the hospital
Index test
Four sonographic criteria: the presence of 10 or more 2–8‐mm ovarian follicles;
a peripheral distribution of ovarian follicles; an ovarian volume of more than 9
cm3 and a highly echogenic ovarian stroma.
Comparison/control test
NA
Reference standard
“The PCOS phenotype was defined as a combination of a history of chronic oligo‐
or amenorrhoea and a raised free androgen index or a raised LH/FSH ratio in the
absence of diseases of the adrenals or pituitary, such as congenital adrenal
hyperplasia or hyperprolactinaemia. A raised free androgen index and a raised
LH/FSH ratio were defined as .5 and .2.5 because these values were the
upper limit of the normal reference ranges of our local laboratory.” Equivalent
to NIH and Rotterdam criteria.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
Yes
PCOS as described above. Controls were defined as women with
regular menstrual cycles, without any biochemical abnormality.
Exclusion Criteria
“This cohort of women also formed part of a separate study of
Yes
aspects of coagulation on PCOS. The exclusion criteria for this
study, therefore, included hyperprolactinaemia, a positive
synacthen test following raised 17‐
hydroxyprogesterone levels, pregnancy, delivery or miscarriage
occurring within the preceding 3 months, recent
surgery (within 3 months), recent myocardial infarction, use of
aspirin or heparin within 15 days of entry into the
study, sex steroid therapy and a history of haematological
disease, malignancy or liver disease and a history of
thrombosis. As a prerequisite for the coagulation study, it was
necessary that women attending the hospital fast and
refrain from smoking for 24 h.”
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Type of question

Accuracy (comparison with the reference standard test), using a case control
study design.
No

CLASSIFICATION/
VERIFICATION/IN

PATIENT SELECTION/SPECTRUM BIAS

Is this study design an
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
or random sample
of patients enrolled?
(Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions?
estimates of diagnostic accuracy. Exclusion of patients with
(Q‐2)
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
Were all participants Unclear
All participants were assessed with the index tests but not clear
assessed with both
whether all participants were assessed with the reference test.
index test and
Diagnostic criteria for PCOS (reference standard) were the
reference standard?
exclusion criteria for control participants.
(Also in Q‐2)
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
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Did all patients
Yes
receive the same
reference standard?
(Q‐2)

DETECTIO
N BIAS

Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test?
(Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests short
enough to be
reasonably sure that

bias) can occur when not all of the study patients are verified by
the reference standard.
Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes

Yes

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Yes

The ultrasound examination/index tests were “performed by an
operator blinded to the menstrual history and to the results of
biochemical tests, although, clearly, complete blinding to the
PCOS phenotype was not possible (e.g., hirsutism and obesity).”

Yes

Not reported

QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITI
ON BIAS

the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
No
X% treatment
from the study
X% control/
explained?
comparison
Were
Not reported
uninterruptable/
intermediate test
results reported?
Was the execution
Yes
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians Not reported
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
Yes
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
Not reported
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis Partial
was undertaken,
was this
appropriate?

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

An adequate sample size calculation was not undertaken and
complete accuracy data was reported for the combined index
test.
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Comments
What is the overall risk of
bias?

High

Few criteria fulfilled and the conclusions of the study are likely
to be affected.
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Bili 2014
Bili, E., et al. (2014). "The combination of ovarian volume and outline has better
diagnostic accuracy than prostate‐specific antigen (PSA) concentrations in women
with polycystic ovarian syndrome (PCOs)." European Journal of Obstetrics,
Gynecology, & Reproductive Biology 179: 32‐35.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with PCOS and women with normal ovarian function, between the ages of 18
participants
and 35 years.
For the homogeneity of the PCOS group, women with regular cycles but with signs of
hyperandrogenism and polycystic ultrasound morphology were excluded.
Recent pregnancy or use of oral contraceptives, ovulatory agents, antidiabetic
medications and glucocorticoids, within three months prior to enrolment. Women
seeking fertility were also excluded, as they often receive hormonal therapies, which
may interfere with study results
N
PCOS: 43
C: 40
Setting
Tertiary care, outpatient clinic, academic hospital from January 2009 until May 2012.
Thessaloniki, Greece.
Index test
FAI
Reference standard
PCOS by Rotterdam
Outcomes
Between day 3 and 5 of the menstrual cycle
Accuracy (comparison with the reference standard test) – Sensitivity and specificity,
Likelihood ratios, Area under the ROC curve
Inclusion and
Yes
exclusion criteria
reported?
Does the study have
Yes
a clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the
Studies which recruit a group of healthy controls and a group known to
No
spectrum of
have the target disorder will be coded as "no" on this item in nearly all
patients
circumstances. Studies enrolling patients with known disease and a
control group without the condition may exaggerate diagnostic
representative of
accuracy.
the patients who
For PCO use: Controls would not be routinely assessed for ovarian
will receive the
volume using ultrasound. The PCOS group is representative of those
test in practice?
who will be assessed with these criteria in practice, however, the
PATIENT
SELECTION/SPECTRUM

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Was a
consecutive or
random sample
of patients
enrolled? (Q‐2)
Was a case‐
control design
avoided?
(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely
to correctly
classify the
target condition?
(Q‐2)

Was the
reference
standard

Not
reported

method of ultrasound may not be routine practice in the patient group
relevant to this question.
It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.

No

Studies enrolling patients with known disease and a control group
without the condition may exaggerate diagnostic accuracy.

Not
reported

Studies that make inappropriate exclusions, eg. excluding “difficult to
diagnose” patients, may result in overoptimistic estimates of diagnostic
accuracy. Exclusion of patients with “red flags” for the target
condition, who may be easier to diagnose, may lead to
underestimation of diagnostic accuracy.
Implied.
Cochrane suggests that partial verification bias (also known as work‐
up bias, (primary) selection bias, or sequential ordering bias) can occur
when not all of the study patients are verified by the reference
standard.

Not
reported

Not
reported

Implied.
Cochrane suggests that differential verification bias can occur when
some patients are verified by one type of reference standard and other
patients by a different standard.

Yes

Consider if the reference standard is likely to correctly classify the
target condition or is the best method available. Making a judgement
as to the accuracy of the reference standard may not be
straightforward. You may need experience of the topic area to know
whether a test is an appropriate reference standard.
Estimates of the performance of the index test are based on the
assumption that the reference standard is 100% sensitive and specific.
If there are any disagreements between the reference standard and
the index test then it is assumed that the index test is incorrect. (Not
required with reproducibility‐type questions.)
Hyperandrogenism and PCOM are criteria in diagnosis of PCOS.
Cochrane suggests that incorporation of the index test in the reference
standard testing is likely to increase the amount of agreement between

No
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Is the time
period between
tests short
enough to be
reasonably sure
that the target
condition did not
change between
the two tests?
(Also in Q‐2)
Were
withdrawals

ATT
RITI

DETECTION BIAS

independent of
the index test
(ie. the index
test did not form
part of the
reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of
the results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of
the results of the
reference
standard test?
(Q‐2)
If a threshold
was used, was it
pre‐specified?

index test results and the reference standard thereby overestimating
diagnostic accuracy. This is incorporation bias.

Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is similar to
the issue of blinded outcome assessment in intervention studies.

Not
reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is influenced by
knowledge of the results of the index test. This is similar to the issue of
blinded outcome assessment in intervention studies.

Not
reported

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic estimates of
test performance, which is likely to be poorer in an independent
sample of patients in whom the same threshold is used.
QUADAS suggests that if there is a delay or if treatment is started
between index test and reference standard, misclassification may
occur due to recovery or deterioration of the condition.

Not
reported

X%
treatment

Numbers described as enrolled are the same as those in results.
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REPORT BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

from the study
X% control/
comparison
explained?
Were
Yes
uninterruptable/
intermediate
test results
reported?

Was the
execution of all
tests described
in sufficient
detail to permit
replication of the
tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians
who will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used
in practice?
Were there any
conflicts of
interest in the
writing or

If it is clear that all test results, including uninterpretable/
indeterminate/intermediate are reported then this item should be
scored as "yes". If the authors do not report any uninterpretable
/indeterminate /intermediate results and if results are reported for all
patients who were described as having been entered into the study
then this item should also be scored as "yes". If you think that such
results occurred but have not been reported then this item should be
scored as "no". If it is not clear whether all study results have been
reported then this item should be scored as "not reported".

Yes

Not
reported

Consider if the clinicians undertaking the tests similarly qualified,
trained and experienced as would be the clinicians likely to undertake
the tests in practice.

Not
reported

Cochrane suggests that where tests report an objective measurement
(such as a biochemical assay) which is unaltered by external
information, an unbiased estimate of test accuracy may be obtained
by interpreting it in isolation from other clinical information.

Yes

Declared.
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funding of this
study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

Unclear:
‐ if an adequate sample size calculation was undertaken
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical uncertainty (eg. 95%CI)
presented:
 Sensitivity and specificity
 Likelihood ratios
 Area under the ROC curve
Comments
The aim of this study was to determine the performance of PSA and ultrasound
parameters, such as ovarian volume and outline, in the diagnosis of PCOS.
A prospective, observational, case‐controlled study with inadequate methods that
may lead to overestimation of diagnostic accuracy.
Few criteria have been fulfilled and the conclusions of the study are
What is the overall
High
likely to be affected.
risk of bias?
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test
results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
NA
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
NA

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
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IMPRECISI
ON
PUBLICATION BIAS

No serious

Serious

Certainty of evidence in
study

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Carmina 2016
Carmina, E., Campagna, A. M., Fruzzetti, F. and Lobo, R. A. 2016 Amh Measurement
Versus Ovarian Ultrasound in the Diagnosis of Polycystic Ovary Syndrome in Different
Phenotypes. Endocrine Practice. 22 [3]: 287‐93.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with PCOS and controls 19 to 35 years (mean age 23 ± 4.3 years, mean body
participants
mass index [BMI] 27.9 ± 7.3 kg/m2).
Had previous therapy but had not received any treatment for at least 3 months
before evaluation in this study.
Controls were family members of hospital workers
N
PCOS: 113
C: 47
Setting
Referred between 2013 and 2014 to the Endocrine Unit of the University of Palermo
and the department of Obstetrics and Gynecology of the University of Pisa, Italy
Index test
AMH, FNPO, OV
Reference standard
Rotterdam
Outcomes
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of
PCOS
Inclusion and
Yes
exclusion criteria
reported?
Does the study have
Yes
a clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the
Studies enrolling patients with known disease and a control group
No
without the condition may exaggerate diagnostic accuracy.
spectrum of
patients
For PCO use: Controls would not be routinely assessed for ovarian
representative of
volume using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however, the
the patients who
method of ultrasound may not be routine practice in the patient group
will receive the
relevant to this question.
test in practice?
Was a
It is best if the patients are randomly selected or consecutive
Not
reported
consecutive or
admissions so that selection bias is minimised.
random sample
of patients
enrolled? (Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Was a case‐
control design
avoided?
(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely
to correctly
classify the
target condition?
(Q‐2)
Was the
reference
standard
independent of
the index test
(ie. the index
test did not form
part of the
reference
standard)?
Were the
reference
standard results
interpreted

No

Studies enrolling patients with known disease and a control group
without the condition may exaggerate diagnostic accuracy.

Not
reported

Studies that make inappropriate exclusions, eg. excluding “difficult to
diagnose” patients, may result in overoptimistic estimates of diagnostic
accuracy. Exclusion of patients with “red flags” for the target
condition, who may be easier to diagnose, may lead to
underestimation of diagnostic accuracy.
Cochrane suggests that partial verification bias (also known as work‐
up bias, (primary) selection bias, or sequential ordering bias) can occur
when not all of the study patients are verified by the reference
standard.

Yes

Yes

Cochrane suggests that differential verification bias can occur when
some patients are verified by one type of reference standard and other
patients by a different standard.

Yes

Estimates of the performance of the index test are based on the
assumption that the reference standard is 100% sensitive and specific.
If there are any disagreements between the reference standard and
the index test then it is assumed that the index test is incorrect. (Not
required with reproducibility‐type questions.)

No

PCOM is a criterion in diagnosis of PCOS.
Cochrane suggests that incorporation of the index test in the reference
standard testing is likely to increase the amount of agreement between
index test results and the reference standard thereby overestimating
diagnostic accuracy. This is incorporation bias.

Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is similar to
the issue of blinded outcome assessment in intervention studies.
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Is the time
period between
tests short
enough to be
reasonably sure
that the target
condition did not
change between
the two tests?
(Also in Q‐2)
Were
withdrawals
from the study
explained?
Were
uninterruptable/
intermediate
test results
reported?

REPORT BIAS

ATTRITION
BIAS

DETECTION BIAS

without
knowledge of
the results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of
the results of the
reference
standard test?
(Q‐2)
If a threshold
was used, was it
pre‐specified?

Not
reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is influenced by
knowledge of the results of the index test. This is similar to the issue of
blinded outcome assessment in intervention studies.

Not
reported

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic estimates of
test performance, which is likely to be poorer in an independent
sample of patients in whom the same threshold is used.
QUADAS suggests that if there is a delay or if treatment is started
between index test and reference standard, misclassification may
occur due to recovery or deterioration of the condition.

Not
reported

Numbers described as enrolled are the same as those in results.
X%
treatment
X% control/
comparison
Yes

If it is clear that all test results, including uninterpretable/
indeterminate/intermediate are reported then this item should be
scored as "yes". If the authors do not report any uninterpretable
/indeterminate /intermediate results and if results are reported for all
patients who were described as having been entered into the study
then this item should also be scored as "yes". If you think that such
results occurred but have not been reported then this item should be
scored as "no". If it is not clear whether all study results have been
reported then this item should be scored as "not reported".
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

Was the
execution of all
tests described
in sufficient
detail to permit
replication of the
tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians
who will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used
in practice?
Were there any
conflicts of
interest in the
writing or
funding of this
study?
If statistical
analysis was
undertaken, was
this appropriate?

Yes

Not
reported

Consider if the clinicians undertaking the tests similarly qualified,
trained and experienced as would be the clinicians likely to undertake
the tests in practice.

Not
reported

Cochrane suggests that where tests report an objective measurement
(such as a biochemical assay) which is unaltered by external
information, an unbiased estimate of test accuracy may be obtained
by interpreting it in isolation from other clinical information.

No

Partial

An adequate sample size calculation was undertaken
Unclear:
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical uncertainty (eg. 95%CI)
presented:
 Sensitivity and specificity
 Area under the ROC curve
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Aim of study to investigate the diagnostic value of serum AMH and the sensitivity of
various ovarian ultrasound parameters.
Few criteria have been fulfilled and the conclusions of the study are
What is the overall
High
risk of bias?
likely to be affected.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test
results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
NA
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
INDIRE
CTNESS

No serious

PUBLICATION BIAS

NA

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

Comments

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Chen 2008
Chen, Y., L. Li, et al. (2008). "Ovarian volume and follicle number in the diagnosis
of polycystic ovary syndrome in Chinese women." Ultrasound in Obstetrics &
Gynecology 32(5): 700‐703.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age: PCOS= 26.25 ± 2.01 Controls= 27.15 ± 2.33 years, P = 0.36
BMI not reported.
N
432 patients (864 ovaries) with PCOS and 153 (306 ovaries) volunteers as
controls.
Setting
The Second Affiliated Hospital of Sun Yat‐Sen University, Guangdong, China from
January 2004 to February 2007.
Index test
Mean ovarian volume (MOV), maximum ovarian volume (MaxOV), mean follicle
number (MFN) and maximum follicle number (MaxFN).
Comparison/control test
NA
Reference standard
Diagnosis of PCOS based on National Institutes of Health criteria.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
“The diagnosis of PCOS was based on National Institutes of
Yes
Health criteria so as to be free from any inclusion bias, i.e.
association of oligoanovulation (mostly manifested as
oligoamenorrhea) and clinical and/or biochemical signs of
hyperandrogenism with exclusion of other etiologies
(congenital adrenal hyperplasia, Cushing’s syndrome or
androgen‐secreting tumor)13. Inclusion criteria for controls
were: regular menses; normal serum level of androgen; no
history of menstrual disorders or endocrine disease; and no sign
of hirsutism or acne.”
Exclusion Criteria
“Exclusion criteria for this study were as follows: a history of
Yes
ovarian surgery; hormonal treatment in the previous 3 months
or for PCOS‐related treatment before this research; and ovarian
mass or cyst (more than 10 mm in diameter) detected by
ultrasound examination in this study.”
Type of question
Accuracy (comparison with the reference standard test), using a case control
study design.
Is this study design an
No
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
48

CLASSIFICATION/VERIFICATION/INCORP
ORATION/REVIEW BIAS

PATIENT SELECTION/SPECTRUM BIAS

Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
known disease and a control group without the condition may
the patients who
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
or random sample
of patients enrolled?
(Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
design avoided? (Q‐
accuracy.
2)
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
All participants were assessed with the index tests but not clear
Were all participants Unclear
whether all participants were assessed with the reference test.
assessed with both
Diagnostic criteria for PCOS (reference standard) were the
index test and
exclusion criteria for control participants.
reference standard?
Cochrane suggests that partial verification bias (also known as
(Also in Q‐2)
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Did all patients
Yes
Those who received the reference standard all received the
receive the same
same standard.
reference standard?
Cochrane suggests that differential verification bias can occur
(Q‐2)
when some patients are verified by one type of reference
standard and other patients by a different standard.
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DETECTION BIAS

Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Yes

Yes

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

Is the time period
Not reported
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
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REPORT BIAS

ATTRITI
ON BIAS

Were withdrawals
from the study
explained?
Were
uninterruptable/
intermediate test
results reported?

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

No
X% treatment
X% control/
comparison
Not reported

Yes

Not reported

Consider if the clinicians undertaking the tests similarly
qualified, trained and experienced as would be the clinicians
likely to undertake the tests in practice.

Yes

No

Partial

An adequate sample size calculation was not undertaken. AUC
and sensitivity/specificity data were presented.

Moderate

Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Chen 2008
Study: Chen, Y., D. Yang, et al. (2008). "The Role of Ovarian Volume As a Diagnostic Criterion for Chinese Adolescents with
Polycystic Ovary Syndrome." Journal of Pediatric and Adolescent Gynecology 21(6): 347‐350.
Description of study: Diagnostic study – NHMRC Level III‐3
Type of question

Accuracy (comparison with the reference standard) of criteria to diagnose PCOS.

Patient/population

Adolescent females with and without PCOS.
Age (years) mean (SD):
PCOS = 17.01 (1.88), non‐PCOS = 17.85 (0.88)
BMI (kg/m2) mean (SD):
PCOS = 21.77 (4.60), non‐PCOS = 20.12 (2.17)

N

69 adolescents with PCOS and 26 healthy adolescents were included based on selection
criteria.

Setting

Patients were recruited from the Reproductive Endocrinology clinic in The Second Affiliated
Hospital of Sun Yat‐Sen University, Guangzhou, Guangdong, China.

Index test

Mean ovarian volume (MOV) and maximum ovarian volume (MaxOV) using transrectal
ultrasound.

Comparison/control

Not applicable.

Reference Standard

Diagnosed PCOS using NIH criteria.

Outcomes

Sensitivity, specificity and area under the receiver operating curve (ROC) curve (AUCR) index
tests for diagnosis of PCOS.
“Regularly menstruating women were scanned between cycle 3 and 5, oligomenorrheic or
amenorrheic women were scanned either at random or between days 3‐5 after a progestin‐
induced withdrawal bleeding. Ultrasound measurements were taken in real time, according
to a standardized protocol. If the ultrasound scanning revealed an ovarian mass or dominant
follicle (more than 10mm in diameter), the participant was excluded from this study. The
highest possible magnification was used to examine the ovaries. After the longest medial axis
of the ovary had been determined, the length and thickness were measured and ovarian
volume was calculated using a manual simplified formula: 0.5 x length x width x thickness as
described previously.”

Inclusion Criteria

PCOS group: “The patients were selected by using the National Institutes of Health criteria to
be free from any inclusion bias. i.e. association of an oligo‐ anovulation and clinical and/or
biochemical signs of hyperandrogenism…”
“The detailed diagnostic criteria in practice were as follows: The oligo‐ and/or anovulation was
manifested by the menstrual disturbance (i.e. Oligomenorrhea or amenorrhea or cycle
>25days or <35 days and/or ovulatory disturbances as assessed by basal body temperature
chart and/or serum progesterone level <3 ng/ml in luteal phase). The clinical and/or
biochemical signs of hyperandrogenism were defined as a modified Ferriman and Gallwey
score of >8 and/or acne and/or an elevated serum concentration of total testosterone values
above 2 SD from the mean in the control subjects.”
Control group: “The controls consisted of 26 age‐matched volunteers with regular menses and
without the sign of hirsutism and/or acne or a history of operation on ovary.”
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Exclusion Criteria

PCOS group: “…with exclusion of other etiologies (congenital adrenal hyperplasia, thyroid
dysfunction, Cushing’s syndrome or androgen‐secreting tumor).
Control group: “Those who had even one of the following situations were excluded from this
study: (1) a history of ovarian surgery; (2) hormonal treatment in the previous 3 months or for
PCOS patients any other related treatment before this research; (3) ovarian mass or cyst
(more than 10mm in diameter) detected by ultrasound scanning in this study.”
“If the ultrasound scanning revealed an ovarian mass or dominant follicle (more than 10mm
in diameter), the participant was excluded from this study.”

Study Validity
Were there any conflicts of
Not
interest in the writing or funding reported
of this study?
Does the study have a clearly
focused question?

Yes

Is this study design an
appropriate method to answer
this question?

No

Does the study have specified
inclusion/exclusion criteria?

Yes

See above.

If there were specified criteria,
were these appropriate? In
particular:
a) Was the spectrum of
patients representative of
the patients who will
receive the test in practice?

No

Studies which recruit a group of healthy controls and a group known to have
the target disorder will be coded as "no" on this item in nearly all
circumstances. Controls would not be routinely assessed for ovarian volume
using transrectal ultrasound.
The PCOS group is representative of those who will be assessed with this
criteria in practice, however, the method of ultrasound may not be routine
practice in the patient group relevant to this question ‐ adolescent females.

b) Were the patients randomly Not
selected or consecutive
reported
admissions?
Was there a comparison with an Yes
appropriate reference standard?
Were all participants assessed
with both index test and
reference standard?

Yes

Diagnostic criteria for PCOS were the exclusion criteria for control patients.

Was the reference standard
independent of the index test
(i.e. the index test did not form
part of the reference standard)?

Yes

The authors have not included PCO morphology as part of NIH PCOS
diagnostic criteria (which is based on clinical or biochemical
hyperandrogenism and anovulation).

Was the execution of all tests
described in sufficient detail to
permit replication of the tests?

Yes

Were the clinicians undertaking
the tests representative of the

Not
reported
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clinicians who will be
undertaking the tests in the
clinical setting?
Was each of the test results
interpreted without knowledge
of the results of the other tests?

Not
reported

Is the time period between tests Not
short enough to be reasonably
reported
sure that the target condition
did not change between the two
tests?
Were the same clinical data
Yes
available when test results were
interpreted as would be
available when the test is used
in practice?
If statistical analysis was
undertaken, was this
appropriate?

Yes

Were uninterruptable/
intermediate test results
reported?

Not
reported

Were withdrawals from the
study explained?

Not
reported

What is the overall risk of bias?

Moderate

Some of the criteria have been fulfilled and those criteria that have not been
fulfilled may affect the conclusions of the study.

Results
Table 2. ROC Curve Daa
Area under the ROC Curve
MOV(cm3)

0.863(0.79e0.94)

MaxOV(cm3)

0.832(0.75e0.92)

Threshld
5.0
5.50
6.00
6.74
7.50
8.00
6.00
7.00
7.82
8.50
10.50

Sensitivity

Specificity

Younden idex

84.1%
81.2%
78.3%
75.4%
63.8%
56.5%
81.2%
78.3%
73.9%
62.3%
52.2%

61.5%
65.4%
76.9
2.3%
92.3%
92.3%
53.8%
69.2%
88.5%
92.3%
96.2%

0.46
0.47
0.55
0.68
0.56
0.49
0.35
0.48
0.62
0.55
0.48

Author’s Conclusions
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“In conclusion, our study confirmed increased ovarian volume was one of the reliable diagnostic criteria for Chinese
adolescent PCOS. The best compromise between sensitivity and specificity was obtained with a threshold set at 6.74 cm3 for
mean ovarian volume and at 7.82 cm3 for maximum ovarian volume .There was no significant difference between mean
ovarian volume and maximum ovarian volume in diagnostic potency.”
Our Comments/Summary





High quality study with low risk of bias.
No independent, blinded comparison
Moderate sample size study but it was not reported whether it was adequately powered.
May be generalisable to females of reproductive age where type of ultrasound is adaptable.
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Study ID
Study citation

Dewailly 2011
Dewailly, D., H. Gronier, et al. (2011). "Diagnosis of polycystic ovary syndrome
(PCOS): revisiting the threshold values of follicle count on ultrasound and of the
serum AMH level for the definition of polycystic ovaries." Human Reproduction
26(11): 3123‐3129.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Non‐PCOS without HA and with ovulatory cycles (group 1), presumption of PCOS
participants
with only HA or only oligo‐anovulation (group 2) and PCOS with HA and oligo‐
anovulation (group 3). Only group 1A and group 3 were used in the analysis.
Age (years): Group 1A= 30.0 (21.9–34.6) Group 3= 27.6 (20.1–34.0) authors
report sig difference but p value unclear across group diffs
BMI (kg/m2): Group 1A= 24.0 (18.7–37.6) Group 3= 28.0 (18.7–41.7) NS
N
Group 1, n = 105 (1A n=66); Group 2, n = 73; Group 3, n = 62
Setting
Unclear
Index test
Follicle number, ovarian volume, serum AMH
Comparison/control test
NA
Reference standard
PCOS as defined by Rotterdam criteria.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
Not reported
Exclusion Criteria
Yes
“Women with unexplained infertility or endometriosis were
excluded.”
“Exclusion criteria were the following: age <18 or more than 35
years, suspicion of low ovarian reserve (FSH > 12IU/l),
hyperprolactinemia (serum prolactin >20 ng/ml on two
subsequent determinations) or non‐classic 21‐hydroxylase
deficiency [basal 17‐hydroxyprogesterone (17‐OHP) >5 ng/ml
and/or post‐adrenocorticotrophic hormone‐stimulated value
>12 ng/ml]. Ovarian or adrenal tumours were excluded on the
basis of serum total testosterone (TT) or
dehydroepiandrosterone sulphate (DHEA‐S) levels lower than
1.5 ng/ml or 15 mmol/l, respectively. Any patient with criteria
for hypothalamic amenorrhea was also excluded. Furthermore,
any patient with at least one follicle with a diameter >9 mm at
U/S or a serum estradiol (E2) level above 80 pg/ml was excluded
from the study.”
Type of question
Accuracy (comparison with the reference standard test), study design unclear
because it sounds like it could be a retrospective analysis of medical records or it
could be a case control study design – based on the authors report that data
were obtained from a database including clinical, hormonal and U/S features
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that were consecutively recorded between 2008 and 2010 from patients
referred to our department.
No

CLASSIFICATION/
VERIFICATION/IN

PATIENT SELECTION/SPECTRUM BIAS

Is this study design an
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Partial
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum
No
Studies which recruit a group of healthy controls and a group
of patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
or random sample
of patients
enrolled? (Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with “red
flags” for the target condition, who may be easier to diagnose,
may lead to underestimation of diagnostic accuracy.
Were all
The authors state that all participants received ultrasound (for
Unclear
participants
index test), but then the authors excluded from the analysis
assessed with both
patients in whom transvaginal ultrasonography was not possible
index test and
(due to virginity or patient refusal) and those with a history of
ovarian surgery. This number is not provided so the final number
reference standard?
is unclear.
(Also in Q‐2)
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Did all patients
Yes
receive the same
reference standard?
(Q‐2)
Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

It is not clear whether all participants were assessed with the
reference test. Diagnostic criteria for PCOS (reference standard)
were the exclusion criteria for control participants.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes

Yes

The authors state that the ultrasound data were not used in the
classification of Rotterdam diagnosis.
Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
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DETECTION BIAS

ATTRITION
BIAS

Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
from the study
explained?

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
conflicts of interest

Not reported

independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

We excluded from the analysis patients in whom transvaginal
Partial
X% treatment ultrasonography was not possible (due to virginity or patient
X% control/
refusal) and those with a history of ovarian surgery. The authors
comparison
have not reported the number of participants in this group.
Not reported

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

Not reported
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in the writing or
funding of this
study?
An adequate sample size calculation was not undertaken.
If statistical analysis Partial
was undertaken,
was this
appropriate?
Comments
Very poorly reported trial, need to carefully scour the article to decide
participant number.
Few criteria fulfilled and the conclusions of the study are likely
What is the overall risk of High
to be affected.
bias?
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Study ID
Study citation

Jonard 2003
Jonard, S., Y. Robert, et al. (2003). "Ultrasound examination of polycystic
ovaries: is it worth counting the follicles?" Human Reproduction 18(3): 598‐603.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age (years): Controls= 30.0 (25±34.7) PCOS=27.2 (21.4±33.6) p=0.0001
BMI (kg/m2): Controls=23.1 (19.4±32) PCOS=26.7 (20±40.3) p= 0.0001
N
The control population consisted of 112 women with normal ovaries and PCOS
214 patients.
Setting
Controls were recruited by the Department of Assisted Reproductive Medicine
in the institution and women with PCOS had been recruited from the
Gynaecology and Endocrinology clinics.
Index test
Follicle number per ovary (FNPO) according to size range of follicles.
Comparison/control test
NA
Reference standard
Diagnosis of PCOS was based on the association of one of hirsutism or
menstrual disturbances AND one of HA or PCO – see description below.
Equivalent to Rotterdam.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
They were referred for IVF because of tubal and/or male factor
Yes
infertility.
“The diagnosis of PCOS was based on the association of one
clinical criterion [hirsutism (as assessed by a modified Ferriman
and Gallwey score of >8) or menstrual disturbances (i.e.
oligomenorrhoea or amenorrhoea or cycle length either <25
days or >35 days and/or ovulatory disturbances as assessed by
basal body temperature chart and/or serum progesterone level
<3 ng/ml in luteal phase)], with either one biological criterion
(serum LH levels >6.5 UI/l, and/or testosterone levels >0.7
ng/ml, and/or androstenedione levels >2.2 ng/ml), or an
ovarian area >5.5 cm2
unilaterally or bilaterally at ultrasound (Pigny et al., 1997).”
Equivalent to Rotterdam.
Exclusion Criteria
“Exclusion criteria included a history of menstrual disturbances
Yes
(i.e. cycle length either <25 days or >35 days), hirsutism,
abnormal serum level of prolactin or androgens [i.e. serum
testosterone and/or androstenedione higher than our
previously reported threshold, i.e. 0.7 or 2.2 ng/ml respectively
(Pigny et al., 1997)], PCO on ultrasound (see below) and
hormonal treatment during the 3 months prior to the study.”
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Type of question

“Patients in whom transvaginal ultrasonography was
inappropriate (virgin or refusing patients) were excluded from
the analysis, as well as those in whom no follicle was seen in
either the right or the left ovary and/or in whom the ovarian
area was below the lower normal limit, i.e. 2.5 cm2. Patients
with at least one follicle <9 mm in diameter
at ultrasound, or a serum estradiol level >80 pg/ml, were also
excluded from the study so as not to confound the data with
the presence of a dominant follicle.”
Accuracy (comparison with the reference standard test), using a case control
study design.
No

PATIENT SELECTION/SPECTRUM BIAS

Is this study design an
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
item in nearly all circumstances. Studies enrolling patients with
representative of
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for follicle size and
in practice?
number using ultrasound. The PCOS group is representative of
those who will be assessed with these criteria in practice,
however, the method of ultrasound may not be routine practice
in the patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
or random sample of
admissions so that selection bias is minimised.
patients enrolled?
(Q‐2)
Was a case‐control
Studies enrolling patients with known disease and a control
No
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.

63

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Did the study avoid Not reported
inappropriate
exclusions? (Q‐2)
Were all participants Unclear
assessed with both
index test and
reference standard?
(Also in Q‐2)

Did all patients
Yes
receive the same
reference standard?
(Q‐2)
Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the

Patients in whom transvaginal ultrasonography was
inappropriate (virgin or refusing patients) were excluded from
the analysis. It is not clear whether all participants were
assessed with the reference test. Diagnostic criteria for PCOS
(reference standard) were the exclusion criteria for control
participants.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes

Unclear

Not reported

Not reported

Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.
It is unclear whether the same ultrasound was used for
diagnosis of PCOS (reference standard) as well as the index test.
Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.
Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.
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DETECTION BIAS

reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Unclear

Is the time period
Not reported
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)

ATTRITI
ON BIAS

Were withdrawals
from the study
explained?

Partial
X% treatment
X% control/
comparison
Not reported

OTHER ISSUES –
APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
Yes
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians Not reported
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
Yes
clinical data
available when test

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
Ideally, results from the tests should be collected from the
same patients at the same time. If this doesn’t occur, the length
of acceptable time between tests will depend on the condition;
a clinical knowledge of the condition is likely to be required.
Also consider if treatment was started based on the result of
the index test before the reference standard was applied.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.
Patients in whom transvaginal ultrasonography was
inappropriate (virgin or refusing patients) were excluded from
the analysis. Unclear of the numbers.

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
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results were
interpreted as would
be available when
the test is used in
practice?
Were there any
Not reported
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis Partial
was undertaken,
was this
appropriate?
Comments
What is the overall risk of Moderate
bias?

may be obtained by interpreting it in isolation from other
clinical information.

“Supported by grants from the DeÂleÂgation aÁ la Recherche
du CHU de Lille (France) and the Direction ReÂgionale
des Etudes Doctorales, UniversiteÂ de Lille II (France).”

An adequate sample size calculation was not undertaken.

Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Study ID
Study citation

Jonard 2005
Jonard, S., Y. Robert, et al. (2005). "Revisiting the ovarian volume as a diagnostic
criterion for polycystic ovaries." Human Reproduction 20(10): 2893‐2898.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age (years): PCOS= 27.2 (19.5–33.0) Controls=29.0 (24.5–35.0) NS
BMI (kg/m2): PCOS= 27.9(20.1–40.8) Controls=22.9 (19.0–31.5) p<0.002
N
The control population consisted of 57 women with normal ovarian function.
“From 154 patients consecutively recruited by our Department and defined as
having PCOS according to the Rotterdam criteria, 98 were selected by using the
National Institutes of Health (NIH) criteria.”
Setting
Control women were referred to our Department for IVF because of tubal
and/or male infertility.
Index test
Comparison/control test
Reference standard
Outcomes
Inclusion Criteria

Exclusion Criteria

Type of question
Is this study design an
appropriate method to
answer this question?
Does the study have a
clearly focused question?
Does the study have
specified

Mean ovarian volume (OV), ovarian area (OA) and follicle number (FN).
NA
Diagnosis of PCOS based on National Institutes of Health (NIH) criteria.
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
“From 154 patients consecutively recruited by our Department
Yes
and defined as having PCOS according to the Rotterdam criteria
(Rotterdam ESHRE/ASRM‐sponsored PCOS consensus
workshop group, 2004), 98 were selected by using the National
Institutes of Health (NIH) criteria.”
Control “Exclusion criteria included a history of menstrual
Yes
disturbances (i.e. cycle length either <25 days or >35 days),
hirsutism [as assessed by the modified Ferriman and Gallway
(F–G) score >6], serum level of prolactin >20 mg/ml, serum
testosterone higher than our previously reported upper normal
threshold, i.e. 0.5 ng/ml (Pigny et al., 1997), and hormonal
treatment during the 3 months prior to the study.”
Accuracy (comparison with the reference standard test), using a case control
study design.
No

Yes
Yes
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CLASSIFICATION/VERIFICATION/INCORP
ORATION/REVIEW BIAS

PATIENT SELECTION/SPECTRUM BIAS

inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
It is best if the patients are randomly selected or consecutive
Yes
or random sample of
admissions so that selection bias is minimised.
“From 154 patients consecutively recruited by our Department
patients enrolled?
(Q‐2)
and defined as having PCOS according to the Rotterdam
criteria, 98 were selected by using the National Institutes of
Health (NIH) criteria.”
Was a case‐control
Studies enrolling patients with known disease and a control
No
group without the condition may exaggerate diagnostic
design avoided? (Q‐
accuracy.
2)
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
All participants were assessed with the index tests but not clear
Were all participants Unclear
whether all participants were assessed with the reference test.
assessed with both
Diagnostic criteria for PCOS (reference standard) were the
index test and
exclusion criteria for control participants.
reference standard?
Cochrane suggests that partial verification bias (also known as
(Also in Q‐2)
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Did all patients
Yes
Those who received the reference standard all received the
receive the same
same standard.
reference standard?
Cochrane suggests that differential verification bias can occur
(Q‐2)
when some patients are verified by one type of reference
standard and other patients by a different standard.
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DETECTION BIAS

Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Yes

Yes

“We used this former definition of PCOS in order not to use the
OV, OA or FN as selection criteria, since our goal was
to study their diagnostic potency, free from any inclusion bias.”

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

Is the time period
Not reported
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
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ATTRITI
ON BIAS

Were withdrawals
from the study
explained?

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as would
be available when
the test is used in
practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

Partial
X% treatment
X% control/
comparison
Not reported

Patients in whom transvaginal ultrasonography was
inappropriate (virgins or patients who refused) were excluded
from the analysis. Numbers not reported.

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

Not reported

“Supported by a grant from the Délégation à la Recherche du
CHU de Lille, France.”

Partial

An adequate sample size calculation was not undertaken.

Moderate

Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Study ID
Study citation

Kosus 2011
Kosus, N., A. Kosus, et al. (2011). "Do threshold values of ovarian volume and
follicle number for diagnosing polycystic ovarian syndrome in Turkish women
differ from western countries?" European Journal of Obstetrics, Gynecology, &
Reproductive Biology 154(2): 177‐181.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age (year): Control=26.7±5.6 PCOS=24.9±6.1 p=0.143
BMI (kg/m2): Control=20.8±2.4 PCOS=27.1±6.2 p<0.001*
N
251 women with PCOS and 65 regularly menstruating healthy non‐hirsute,
normoovulatory volunteers as a control group.
Setting
The Fatih University Hospital, Turkey from January 2007 to August 2009.
Index test
Required for all types of questions.
Comparison/control test
Required for comparison‐type questions; May be required for reproducibility
and cut‐off determination type questions; Not required for accuracy‐type
questions.
Reference standard
Diagnosis of PCOS according to AES criteria. (also equivalent to Rotterdam).
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS.
Inclusion Criteria
PCOS: “Diagnosis of PCOS was established when three of the
Yes
following criteria were present: (i) clinical and/or biochemical
hyperandrogenism, (ii) ovarian dysfunction, including ovulation
dysfunction and/or polycystic ovaries, and (iii) exclusion of
other causes of androgen excess.” (equivalent to AES and
Rotterdam)
Controls: regularly menstruating healthy non‐hirsute,
normoovulatory.
Exclusion Criteria
“Exclusion criteria for all subjects were age less than 16 or more
Yes
than 40 years, pregnancy or presence of other androgen excess
disorders.”
“Any patient known to have hypertension, diabetes, or cases
with a history of ovarian surgery, having hormonal treatment in
the previous 3 months or for PCOS‐related treatment before
this research, and ovarian mass or cyst (more than 10 mmin
diameter) detected by ultrasound examination were also
excluded from the study.”
Type of question
Accuracy (comparison with the reference standard test), using a case control
study design.
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CLASSIFICATION/VERIFI
CATION/INCORPORATIO

PATIENT SELECTION/SPECTRUM BIAS

Is this study design an
No
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
or random sample of
patients enrolled?
(Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in overoptimistic
inappropriate
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
Were all participants Unclear
All participants were assessed with the index tests but not clear
assessed with both
whether all participants were assessed with the reference test.
index test and
Diagnostic criteria for PCOS (reference standard) were the
reference standard?
exclusion criteria for control participants.
(Also in Q‐2)
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
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Did all patients
Yes
receive the same
reference standard?
(Q‐2)
Is the reference
Yes
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
Unclear
standard
independent of the
index test (ie. the
index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test?(Q‐2)

Not reported

Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Not reported

Unclear

DETECTIO
N BIAS

Is the time period
Not reported
between tests short
enough to be
reasonably sure that

Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.
It is unclear whether the use of ultrasound information for
diagnosis of PCOS (reference test) was also used for the index
test.
Consider if the study clearly states that the test results were
interpreted blind to the results of the other test results.
Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.
Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.
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ATTRITI
ON BIAS

the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
from the study
explained?

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?

No
X% treatment
X% control/
comparison
Not reported

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

Not reported

Partial

An adequate sample size calculation was not undertaken.

75

Comments
What is the overall risk of
bias?

Moderate

Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Study ID
Study citation

Lujan 2013
Lujan, M. E., B. Y. Jarrett, et al. (2013). "Updated ultrasound criteria for
polycystic ovary syndrome: reliable thresholds for elevated follicle population
and ovarian volume." Human Reproduction 28(5): 1361‐1368.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age (years): Control= 27 (23–35) PCOS=28 (25–32) p=0.204
BMI (kg/m2): Control=23.9 (22.0–27.5) PCOS=30.1 (23.7–37.3) p<0.001
N
Control (n = 70) PCOS (n = 98)
Setting
“Study participants were recruited from the general population using ads
seeking healthy women of reproductive age or women with concerns over
outward features of PCOS such as irregular periods, excess hair growth, obesity
and/or infertility.”
“Royal University Hospital within the Department of Obstetrics, Gynecology and
Reproductive Sciences, University of Saskatchewan (Saskatoon, SK, Canada) from
2006 to 2008, and in the Division of Nutritional Sciences’ Human Metabolic
Research Unit, Cornell University (Ithaca, NY, USA) from 2009 to 2011.”
Index test
Follicle counts throughout the entire ovary (FNPO), follicle counts in a single
cross section (FNPS) and ovarian volume (OV).
Comparison/control test
NA
Reference standard
PCOS by the National Institutes of Health criteria as having both oligo‐
amenorrhea and hyperandrogenism.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS.
Inclusion Criteria
Yes
Control: women from the general population with regular
menstrual cycles and no hyperandrogenism and could not have
used hormonal contraception, fertility medications or insulin
sensitizers in the 3 months prior to enrolment.
PCOS: diagnosed with PCOS by the National Institutes of Health
criteria as having both oligo‐amenorrhea and
hyperandrogenism.
Exclusion Criteria
Yes
“Participants were ineligible if they had a previous history of
ovarian surgery or current abnormalities in cortisol, prolactin,
thyroid hormone, dehydroepiandrosterone sulfate or 17‐
hydroxyprogesterone secretion.”
Type of question
Accuracy (comparison with the reference standard test), using a case control
study design. The authors define the study as a diagnostic study using cross‐
sectional data.
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Is this study design an
No
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum
No
Studies which recruit a group of healthy controls and a group
of patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
No
“Normal and polycystic ovary case files were randomly selected
and duplicated for evaluation by five observers.” This does not
or random sample
of patients
necessarily mean that the cases were enrolled in the study
enrolled? (Q‐2)
randomly; it likely means that they were observed in random
order.
It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
Was a case‐control No
Studies enrolling patients with known disease and a control
design avoided? (Q‐
group without the condition may exaggerate diagnostic
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with “red
flags” for the target condition, who may be easier to diagnose,
may lead to underestimation of diagnostic accuracy.
Were all
All participants were assessed with the index tests but not clear
Unclear
participants
whether all participants were assessed with the reference test.
assessed with both
Diagnostic criteria for PCOS (reference standard) were the
index test and
exclusion criteria for control participants.
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reference standard?
(Also in Q‐2)

Did all patients
Yes
receive the same
reference standard?
(Q‐2)
Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)

Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Those who received the reference standard all received the
same standard.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes

Yes

Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Important to note it is possible that index test results were
interpreted without knowledge of reference standard test but
not clear: “Digital cineloops throughout each ovary (DICOM file
format) and static images of the largest cross‐sectional view of
each ovary (JPEG file format) were digitally archived for off‐line
analysis.”
Inter‐observer agreement for FNPO and FNPS by three observers
was reported.
“Normal and polycystic ovary case files were randomly selected
and duplicated for evaluation by five observers.”
“Ultrasound images used in the analyses were de‐identified.”
Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
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Yes

Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
from the study
explained?

Not reported

ATTRITI
ON BIAS

If a threshold was
used, was it pre‐
specified?

No
X% treatment
X% control/
comparison
Not reported

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
Yes
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians Yes
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
Yes
clinical data

OTHER ISSUES –
APPLICABILITY/COMPARABILITY/VARIATION

influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.
“Diagnostic thresholds for FNPO, FNPS and OV were proposed
based on Youden’s index, which balanced maximum test
sensitivity and test specificity.”
QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
80

available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
No
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis Yes
was undertaken,
was this
appropriate?

Comments
What is the overall risk of
bias?

by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

“Assuming an expected area under the ROC curve of 0.80, a
minimum of 36 participants in each group was required to
detect a difference from chance alone at an alpha level of 0.05
and a beta level of 0.10 (where chance alone represents an area
under the curve equal to 0.50). Based on our current study
cohorts, a post hoc power analysis determined that our study
had 99% power to detect differences in FNPO, FNPS and OV
among women with PCOS and controls.”
“Diagnostic thresholds for FNPO, FNPS and OV were proposed
based on Youden’s index, which balanced maximum test
sensitivity and test specificity.”
This would have been classified as low risk of bias if the study design was
appropriate.
Many of the criteria have been fulfilled however those criteria
Moderate
that have not been fulfilled may affect the conclusions of the
study.

81

Study ID
Study citation

Pache 1992
Pache, T. D., J. W. Wladimiroff, et al. (1992). "How to discriminate between
normal and polycystic ovaries: transvaginal US study." Radiology 183(2): 421‐
423.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with and without PCOS.
participants
Age: ranged between 21 and 40 years (median age, 32 years)
BMI: 19.0‐25.0 kg/m2 (median body mass index, 21.4 kg/m2)
N
PCOS= 52
Control=29
Setting
Enrolled in 1989 and 1990.
Index test
Mean follicle size (mm), mean follicle number, mean ovarian volume (ml)
Comparison/control test
NA
Reference standard
Diagnosis of PCOS by oligomenomrhea or amenorrhea and HA.
Equivalent to NIH.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
Controls: “women with regular menstrual cycles (median cycle
Yes
length, 28 days; range, 25‐31 days) with no previous history of
infertility”
PCOS: had reported to clinic with infertility and disturbances of
their menstrual cycles. Also on the basis of LH and/or
testosterone values above 2 SD from the mean in the control
subjects.
Exclusion Criteria
None of the participants received hormonal treatment for at
Yes
least 4 months before the study.
Type of question
Accuracy (comparison with the reference standard test), using a case control
study design.
Is this study design an
Consider if the study design used is the best way to answer the
No
appropriate method to
study’s question.
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
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PATIENT SELECTION/SPECTRUM BIAS
CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW
BIAS

Was the spectrum of No
patients
representative of
the patients who
will receive the test
in practice?

Was a consecutive
Partial
or random sample of
patients enrolled?
(Q‐2)
Was a case‐control
No
design avoided? (Q‐
2)
Did the study avoid Not reported
inappropriate
exclusions? (Q‐2)

Were all participants Unclear
assessed with both
index test and
reference standard?
(Also in Q‐2)

Did all patients
Yes
receive the same
reference standard?
(Q‐2)

Is the reference
standard likely to

Studies which recruit a group of healthy controls and a group
known to have the target disorder will be coded as "no" on this
item in nearly all circumstances. Studies enrolling patients with
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
Controls would not be routinely assessed for ovarian volume
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
PCOS patients were assessed for inclusion consecutively.
It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.
Studies enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
accuracy.
Studies that make inappropriate exclusions, eg. excluding
“difficult to diagnose” patients, may result in overoptimistic
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
All participants were assessed with the index tests but not clear
whether all participants were assessed with the reference test.
Diagnostic criteria for PCOS (reference standard) were the
exclusion criteria for control participants.
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Between cycle days 4 and 1 1 (median, day 8) in both women
with regular menstrual cycles and patients with
oligomenorrhea. Random US examination was performed in the
amenorrheic patients. Same method on different days is ok in
this context since amenorrheic patients do not have a
menstrual cycle to be timed with.
Cochrane suggests that differential verification bias can occur
when some patients are verified by one type of reference
standard and other patients by a different standard.

Yes
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ATTRITI
ON BIAS

DETECTION BIAS

correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
from the study
explained?

Yes

Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.

Not reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
“Blood samples were obtained the same day that US was
performed.”
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

Yes

No
X% treatment
X% control/
comparison

84

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as would
be available when
the test is used in
practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

Not reported

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

Not reported

Funding info reported but conflicts not declared.

Partial

An adequate sample size calculation was not undertaken and
incomplete accuracy data was reported such that thresholds
were not reported for ovarian volume or follicle size.

High

Few criteria fulfilled and the conclusions of the study are likely
to be affected.
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Study ID
Study citation

Villa 2013
Villa, P., A. Rossodivita, et al. (2013). "Ovarian volume and gluco‐insulinaemic
markers in the diagnosis of PCOS during adolescence." Clinical Endocrinology
78(2): 285‐290.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Adolescents with and without PCOS.
participants
Age (years): PCOS=15.7 ± 1.4 Control=15.3 ± 1.7 NS
BMI: PCOS=25.7 ± 5.4 Control=23.9 ± 4.9 p=0.037
N
134 adolescents: PCOS = 86 adolescent girls aged 13–18 years with more than 2
years of gynaecological age and 48 controls.
Setting
Starting in July 2009 all participants attended the outpatient Paediatric and
Gynecology Departments of the Hospital, Italy. The controls were identified
through a service for Human Papilloma Virus (HPV) vaccination.
Index test
Ovarian volume
Comparison/control test
NA
Reference standard
Diagnosis of PCOS defined by the National Institute of Health (NIH) criteria.
Outcomes
Accuracy (comparison with the reference standard test) – Accurate diagnosis of
PCOS
Inclusion Criteria
“Diagnosis of PCOS, which was ascertained by the presence of
Yes
clinical or biochemical evidence of hyperandrogenism
and chronic anovulation, with the exclusion of other known
disorders, following the National Institute of Health (NIH)
criteria (where ovarian volume and morphology was not a
diagnostic criterion).”
“All subjects had a spontaneous onset of puberty and normal
sexual development. They were euthyroid and none had had
any medications that might affect plasma sex steroids for at
least 3 months before the study.”
Exclusion Criteria
“Nonclassical 21‐hydroxylase deficiency, hyperprolactinaemia,
Yes
and androgen secreting tumours were excluded by appropriate
tests before the diagnosis of PCOS was made.”
Type of question
Accuracy (comparison with the reference standard test), using a case control
study design.
Is this study design an
No
appropriate method to
answer this question?
Does the study have a
Yes
clearly focused question?
Does the study have
Yes
specified
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CLASSIFICATION/VERIFICATION/INCORPORATIO
N/REVIEW BIAS

PATIENT SELECTION/SPECTRUM BIAS

inclusion/exclusion
criteria?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of No
Studies which recruit a group of healthy controls and a group
patients
known to have the target disorder will be coded as "no" on this
representative of
item in nearly all circumstances. Studies enrolling patients with
the patients who
known disease and a control group without the condition may
exaggerate diagnostic accuracy.
will receive the test
Controls would not be routinely assessed for ovarian volume
in practice?
using ultrasound. The PCOS group is representative of those
who will be assessed with these criteria in practice, however,
the method of ultrasound may not be routine practice in the
patient group relevant to this question.
Was a consecutive
Not reported It is best if the patients are randomly selected or consecutive
or random sample
admissions so that selection bias is minimised.
of patients enrolled?
(Q‐2)
Was a case‐control No
Studies enrolling patients with known disease and a control
group without the condition may exaggerate diagnostic
design avoided? (Q‐
2)
accuracy.
Did the study avoid Not reported Studies that make inappropriate exclusions, eg. excluding
inappropriate
“difficult to diagnose” patients, may result in overoptimistic
exclusions? (Q‐2)
estimates of diagnostic accuracy. Exclusion of patients with
“red flags” for the target condition, who may be easier to
diagnose, may lead to underestimation of diagnostic accuracy.
Were all participants Unclear
All participants were assessed with the index tests but not clear
assessed with both
whether all participants were assessed with the reference test.
index test and
Diagnostic criteria for PCOS (reference standard) were the
reference standard?
exclusion criteria for control participants.
(Also in Q‐2)
Cochrane suggests that partial verification bias (also known as
work‐up bias, (primary) selection bias, or sequential ordering
bias) can occur when not all of the study patients are verified by
the reference standard.
Did all patients
Those who received the reference standard all received the
Yes
receive the same
same standard.
reference standard?
Cochrane suggests that differential verification bias can occur
(Q‐2)
when some patients are verified by one type of reference
standard and other patients by a different standard.
Is the reference
Yes
standard likely to
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Is the time period
between tests short
enough to be
reasonably sure that
the target condition
did not change
between the two
tests?
(Also in Q‐2)
Were withdrawals
from the study
explained?

ATTRITI
ON BIAS

DETECTION BIAS

correctly classify the
target condition?
(Q‐2)
Was the reference
standard
independent of the
index test (ie. the
index test did not
form part of the
reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test? (Q‐2)
Were the index test
results interpreted
without knowledge
of the results of the
reference standard
test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Yes

Not reported

Diagnosis of PCOS (reference standard) followed the National
Institute of Health (NIH) criteria where ovarian volume and
morphology was not a diagnostic criterion.
Cochrane suggests that incorporation of the index test in the
reference standard testing is likely to increase the amount of
agreement between index test results and the reference
standard thereby overestimating diagnostic accuracy. This is
incorporation bias.
Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Not reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is
influenced by knowledge of the results of the index test. This is
similar to the issue of blinded outcome assessment in
intervention studies.

Unclear

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic
estimates of test performance, which is likely to be poorer in an
independent sample of patients in whom the same threshold is
used.
“…in order to ascertain that ovulation had not occurred
recently, the progesterone plasma level was measured on the
day of the study.”
“Ultrasound examinations were performed on the same day as
the baseline hormonal determination.”
QUADAS suggests that if there is a delay or if treatment is
started between index test and reference standard,
misclassification may occur due to recovery or deterioration of
the condition.

Yes

No
X% treatment
X% control/
comparison
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

Were
uninterruptable/
intermediate test
results reported?
Was the execution
of all tests described
in sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the
tests representative
of the clinicians who
will be undertaking
the tests in the
clinical setting?
Were the same
clinical data
available when test
results were
interpreted as
would be available
when the test is
used in practice?
Were there any
conflicts of interest
in the writing or
funding of this
study?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

Not reported

Yes

Not reported

Yes

Cochrane suggests that where tests report an objective
measurement (such as a biochemical assay) which is unaltered
by external information, an unbiased estimate of test accuracy
may be obtained by interpreting it in isolation from other
clinical information.

Yes
Partial
No
Not reported

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding,
writing, editing, data analysis or manuscript approval
An adequate sample size calculation was not undertaken.

Partial

Moderate

Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Villarroel 2015
Villarroel, C., et al. (2015). "Hirsutism and oligomenorrhea are appropriate screening
criteria for polycystic ovary syndrome in adolescents." Gynecological Endocrinology
31(8): 625‐629.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Girls at least 1 year past menarche and <20 years of age.
participants
26 ‐ oligomenorrhea and hirsutism (Hirs/Oligo).
22(86.7%) of the Hirs/Oligo girls were naıve for treatment. 4 (13.3%) ceased
medication at least two months prior to recruitment.
63‐ Control Group (C) ‐ non‐hirsute girls with regular menses.
24 (92.3%) of the Hirs/Oligo girls and 61 (96.8%) of the C girls were 2 years past
menarche at the moment of recruitment.
N
PCOS: 26
C: 63
Setting
The Hirs/Oligo girls were recruited in the gynecological and pediatric endocrinology
clinics
of San Borja Arriara´n Hospital. Santiago, Chile.
Control Group (C) from nearby schools.
Index test
Total testosterone, FAI,
Reference standard
Biochemical hyperandrogenism was defined by cut‐off values for PCOS in adult
women (T≥2.1 nmol/l, free androgen index (FAI)≥4.5% and/or DHEA‐S≥9214 nmol/l)
Polycystic ovarian morphology (PCOM) according to the Rotterdam.
Transabdominal ultrasound measurements were performed by a single observer.
Outcomes
Clinical evaluations, blood sampling and ultrasonographic examinations were
performed during early follicular phase.
Accuracy (comparison with the reference standard test) – Sensitivity and specificity,
PPV and NPV, Likelihood ratios, Area under the ROC curve
Inclusion and
Partial
exclusion criteria
reported?
Does the study have
Yes
a clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Studies which recruit a group of healthy controls and a group known to
Was the
No
have the target disorder will be coded as "no" on this item in nearly all
spectrum of
circumstances. Studies enrolling patients with known disease and a
patients
control group without the condition may exaggerate diagnostic
representative of
accuracy.
the patients who
PATIENT
SELECTION/SP

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

will receive the
test in practice?

Was a
consecutive or
random sample
of patients
enrolled? (Q‐2)
Was a case‐
control design
avoided?
(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely
to correctly
classify the
target condition?
(Q‐2)
Was the
reference
standard
independent of

Not
reported

Note: Controls would not be routinely assessed for ovarian volume
using ultrasound. The PCOS group is representative of those who will
be assessed with these criteria in practice, however, the method of
ultrasound may not be routine practice in the patient group relevant to
this question.
It is best if the patients are randomly selected or consecutive
admissions so that selection bias is minimised.

No

Studies enrolling patients with known disease and a control group
without the condition may exaggerate diagnostic accuracy.

Not
reported

Studies that make inappropriate exclusions, eg. excluding “difficult to
diagnose” patients, may result in overoptimistic estimates of diagnostic
accuracy. Exclusion of patients with “red flags” for the target
condition, who may be easier to diagnose, may lead to
underestimation of diagnostic accuracy.
Implied.
Cochrane suggests that partial verification bias (also known as work‐
up bias, (primary) selection bias, or sequential ordering bias) can occur
when not all of the study patients are verified by the reference
standard.

Not
reported

Not
reported

Implied.
Cochrane suggests that differential verification bias can occur when
some patients are verified by one type of reference standard and other
patients by a different standard.

Yes

No

Hyperandrogenism and PCOM are criteria in diagnosis of PCOS.
Cochrane suggests that incorporation of the index test in the reference
standard testing is likely to increase the amount of agreement between
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Is the time
period between
tests short
enough to be
reasonably sure
that the target
condition did not
change between
the two tests?
(Also in Q‐2)
Were
withdrawals

ATTRITI
ON BIAS

DETECTION BIAS

the index test
(ie. the index
test did not form
part of the
reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of
the results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of
the results of the
reference
standard test?
(Q‐2)
If a threshold
was used, was it
pre‐specified?

index test results and the reference standard thereby overestimating
diagnostic accuracy. This is incorporation bias.

Not
reported

Cochrane suggests that test review bias may occur when
interpretation of the results of the index test is influenced by
knowledge of the results of the reference standard. This is similar to
the issue of blinded outcome assessment in intervention studies.

Not
reported

Cochrane suggests that diagnostic review bias may occur when
interpretation of the results of the reference standard is influenced by
knowledge of the results of the index test. This is similar to the issue of
blinded outcome assessment in intervention studies.

Not
reported

QUADAS suggests that selecting the test threshold to optimise
sensitivity and/or specificity may lead to overoptimistic estimates of
test performance, which is likely to be poorer in an independent
sample of patients in whom the same threshold is used.
QUADAS suggests that if there is a delay or if treatment is started
between index test and reference standard, misclassification may
occur due to recovery or deterioration of the condition.

Not
reported

Numbers described as enrolled are the same as those in results.
X%
treatment
X% control/
comparison
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REPORT BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

from the study
explained?
Were
Yes
uninterruptable/
intermediate
test results
reported?

Was the
execution of all
tests described
in sufficient
detail to permit
replication of the
tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians
who will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used
in practice?
Were there any
conflicts of
interest in the
writing or

If it is clear that all test results, including uninterpretable/
indeterminate/intermediate are reported then this item should be
scored as "yes". If the authors do not report any uninterpretable
/indeterminate /intermediate results and if results are reported for all
patients who were described as having been entered into the study
then this item should also be scored as "yes". If you think that such
results occurred but have not been reported then this item should be
scored as "no". If it is not clear whether all study results have been
reported then this item should be scored as "not reported".

Yes

Not
reported

Consider if the clinicians undertaking the tests similarly qualified,
trained and experienced as would be the clinicians likely to undertake
the tests in practice.

Not
reported

Cochrane suggests that where tests report an objective measurement
(such as a biochemical assay) which is unaltered by external
information, an unbiased estimate of test accuracy may be obtained
by interpreting it in isolation from other clinical information.

No
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funding of this
study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?

RISK OF BIAS

Unclear:
‐ if an adequate sample size calculation was undertaken
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
A 4 X 4 table of test performance was not presented.
Diagnostic accuracy and measures of statistical uncertainty (eg. 95%CI)
presented:
 Sensitivity and specificity
 PPV and NPV
 Likelihood ratios
 Area under the ROC curve
Comments
The aim of the study was to evaluate the association of hirsutism and
oligomenorrhea (persistent menstrual cycles445 days) as screening criteria for the
detection of biochemical hyperandrogenism (BH) and polycystic ovaries (PCOM)
during adolescence and to determine which androgens, granulosa cell hormone,
ultrasonographic parameters have the best association with polycystic ovary
syndrome (PCOS).
Cross sectional study with inadequate methods that may lead to overestimation of
diagnostic accuracy.
Few criteria have been fulfilled and the conclusions of the study are
What is the overall
High
likely to be affected.
risk of bias?
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test
results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
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INCONSISTENCY
INDIRE
CTNESS

NA

IMPRECISI
ON

No serious

PUBLICATION BIAS

NA

No serious

Certainty of evidence in
study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Appendix III: Table of excluded studies
No.
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Citation
Ali, H. I., Elsadawy, M. E. and Khater, N. H. 2016 Ultrasound assessment of
polycystic ovaries: Ovarian volume and morphology; Which is more
accurate in making the diagnosis?! Egyptian Journal of Radiology and
Nuclear Medicine. 47 [1]: 347‐350.
Battaglia, C., B. Battaglia, et al. (2012). "Two‐ and three‐dimensional
sonographic and color Doppler techniques for diagnosis of polycystic ovary
syndrome. The stromal/ovarian volume ratio as a new diagnostic criterion."
Journal of Ultrasound in Medicine 31(7): 1015‐1024.
Cappa, M., G. Scire, et al. (2008). "Polycystic ovary syndrome in
perimenarchal obese adolescents: experience with magnetic resonance
imaging." Paediatrics and Child Health 18(SUPPL. 1): S8‐S13.
Christ, J. P., Vanden Brink, H., Brooks, E. D., Pierson, R. A., Chizen, D. R.
and Lujan, M. E. 2015 Ultrasound features of polycystic ovaries relate to
degree of reproductive and metabolic disturbance in polycystic ovary
syndrome. Fertility & Sterility. 103 [3]: 787‐94.
Deng, Y., Y. Wang, et al. (2011). "An automated diagnostic system of
polycystic ovary syndrome based on object growing." Artificial Intelligence
in Medicine 51(3): 199‐209.
Deng, Y., Y. Wang, et al. (2008). "Automated detection of Polycystic Ovary
Syndrome from ultrasound images." Conference Proceedings: ... Annual
International Conference of the IEEE Engineering in Medicine & Biology
Society 2008: 4772‐4775.
Eden, J. A. (1988). "Which is the best test to detect the polycystic ovary?"
Australian & New Zealand Journal of Obstetrics & Gynaecology 28(3): 221‐
224.
Elting, M. W., J. Kwee, et al. (2001). "The rise of estradiol and inhibin B
after acute stimulation with follicle‐stimulating hormone predict the follicle
cohort size in women with polycystic ovary syndrome, regularly
menstruating women with polycystic ovaries, and regularly menstruating
women with normal ovaries." Journal of Clinical Endocrinology &
Metabolism 86(4): 1589‐1595.
Fulghesu, A. M., S. Angioni, et al. (2007). "Ultrasound in polycystic ovary
syndrome‐‐the measuring of ovarian stroma and relationship with
circulating androgens: results of a multicentric study." Human
Reproduction 22(9): 2501‐2508.

Fulghesu, A. M., M. Ciampelli, et al. (2001). "A new ultrasound criterion for
the diagnosis of polycystic ovary syndrome: the ovarian stroma/total area
ratio." Fertility & Sterility 76(2): 326‐331.

Reason for exclusion
E ‐no diagnostic accuracy data

predictive accuracy for
hirstutism and HA, not PCO or
PCOS.
E ‐ no predictive accuracy for
PCO in PCOS

E ‐ not diagnostic accuracy
and no control group

E ‐ no predictive accuracy for
PCO in PCOS
E – conference abstract and
same stud as Deng 2011
above
This study does not address
diagnostic accuracy for PCOS.
E ‐ no predictive accuracy for
PCO in PCOS

this study is testing the
predictive accuracy of ovarian
stroma etc (SA and S/A) to
detect hyperandrogenemia
(elevated T or A), not
necessarily PCO or PCOS.
E ‐ no predictive accuracy for
PCO in PCOS
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11.

Fox, R. and M. Hull (1993). "Ultrasound diagnosis of polycystic ovaries."
Annals of the New York Academy of Sciences 687: 217‐223.
Giorlandino, C., N. Gleicher, et al. (1989). "Ovarian development of the
female child and adolescent: I. Morphology." International Journal of
Gynecology and Obstetrics 29(1): 57‐63.

E ‐ no predictive accuracy for
PCO in PCOS
This study does not address
diagnostic accuracy.

13.

Herter, L. D., J. A. Magalhaes, et al. (1996). "Relevance of the
determination of ovarian volume in adolescent girls with menstrual
disorders." Journal of Clinical Ultrasound 24(5): 243‐248.

This study does address
diagnostic accuracy and is in
adolescents but it does not
diagnose PCOS.

14.

Kiddy, D. S., T. Rae, et al. (1994). "Comparison of transabdominal (T/A) and
transvaginal (T/V) ultrasound in the diagnosis of polycystic ovaries (PCO)
[abstract]." Br‐J‐Radiol 67(799): 737.
Moschos, E. and Twickler, D. M. 2015 Prediction of polycystic ovarian
syndrome based on ultrasound findings and clinical parameters. Journal
of Clinical Ultrasound. 43 [3]: 157‐63.

E – conference abstract

12.

15.

16.

17.

18.

19.

20.

Murphy, M. K., J. E. Hall, et al. (2006). "Polycystic ovarian morphology in
normal women does not predict the development of polycystic ovary
syndrome." Journal of Clinical Endocrinology & Metabolism 91(10): 3878‐
3884.
Nicolini, U., E. Ferrazzi, et al. (1985). "The contribution of sonographic
evaluation of ovarian size in patients with polycystic ovarian disease."
Journal of Ultrasound in Medicine 4(7): 347‐51.
Panaritis, V., P. Despotidis, et al. (2004). "Diameter of mammary terminal
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E ‐ diagnostic accuracy of
PCOM for PCOS ‐ no detail
about the defining features
of PCOM ie ovarian volume
follicle number etc.
E ‐ no predictive accuracy for
PCO in PCOS

This study does not address
diagnostic accuracy and is not
in adolescents.

E ‐ no predictive accuracy for
PCO in PCOS
E ‐ no predictive accuracy for
PCO in PCOS

E ‐ not diagnostic accuracy
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E ‐ only predictive accuracy
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1.4b
NARRATIVE REVIEW
Clinical question: When is ultrasound indicated to diagnose PCOS?
Prevalence and Problem
Polycystic ovaries (PCO) was incorporated into the diagnosis of polycystic ovarian syndrome (PCOS) in 2003
in the Rotterdam criteria as it was felt it was a consistent feature in women with clinical and endocrine
features of PCOS.1 The definition of a PCO in this criteria is 12 or more follicles measuring between 2 and
9mm throughout the entire ovary or an ovarian volume of 10cm3 or more. This antral follicle count (AFC)
was based on a single study by Jonard et al 2003 who reported a 75% sensitivity and 99% specificity for
distinguishing women with PCOS compared to controls.2
This criteria has been identified as in urgent need of update as a high proportion of healthy women with
regular menstrual cycles have 12 or more antral follicles. In a Danish study, up to 70% of adolescent young
women had PCO.3 It is felt that this definition does not incorporate the influence of age or the effects of
improved ultrasound imaging technology.
The term PCO is often confusing for patients. The ovarian feature is of multiple follicles and not cysts. At this
stage, however, PCOS remains the term that is widely known and used.

Clinical practice gap: need for guidance
A reproducible technique to reliably estimate antral follicle count in PCO is critical if it is used to diagnose
PCOS. There is a significant problem of intra and inter observer variability which does not seem to be a
problem in normal ovaries. In general medical sonographers are poorly trained in antral follicle assessment,
the quality of ultrasound equipment is variable, patient habitus can affect image quality and different
counting techniques have been described to provide the most reproducible AFC.
Other features of PCO include increased ovarian size (>10cm3). This is less sensitive than the follicle number
criteria, but has a role when image resolution does not allow accurate follicle count. Morphological features
include hyperechoic central stroma, peripheral location of follicles, which can give a string of pearl
appearance and follicles of similar size measuring 2‐9 mm. These features are not currently incorporated
into the definition of a PCO.
The diagnostic threshold number of follicles to distinguish women with PCOS is in debate. Ovaries may be
normal in PCOS, and conversely, polycystic ovaries may be seen in women without the
syndrome. Diagnosis always requires correlation with features of hyperandrogenism and oligo‐anovulation.

Summary of key information
The most reproducible technique described to estimate AFC is a grid system reported by Lujan et al 2010.4
Using this technique to count follicle numbers per ovary 26 antral follicles has been described as a good
discriminator of PCO with a sensitivity of 85% and specificity of 94%.5 This included women between 23 and
35 years of age so is not applicable in the adolescent years.
This more than doubles the number of antral follicles in the Rotterdam definition and may miss women with
mild disease. Other studies have suggested lower thresholds (for example Dewailly et al 19 follicles).
Different populations and counting techniques may account for differences.

Recommendations
CLINICAL PRACTICE POINTS
Ultrasound diagnosis of PCO can aid in the diagnosis of PCOS. The method of assessing AFC and the
definition of PCO needs to be addressed however:
 There needs to be focus and training on the importance of performing a careful and meticulous count of
antral follicles per ovary.
 Due to the high incidence of multi‐follicular ovaries in adolescence there needs to be an age cut off
below which ovaries are not labelled as polycystic.
 The AFC for PCOM needs to increase based on evidence and a rigorous discussion/ expertise of the
panel, including considering associations of other PCOS features with PCOM.
 Ovarian volume > 10 cm3 can be a useful tool in situations where it is technically difficult to assess AFC
accurately.

Please see GRADE framework in 1.4a Polycystic ovarian morphology.
References
1. 2003 consensus on diagnostic criteria and long‐term health risks related to polycystic ovary syndrome.
Fertil Steril 2004; 81:19–25.
2. Jonard S, Robert Y, Cortet‐Rudelli C, Pigny P, Decanter C, Dewailly D. Ultrasound examination of
polycystic ovaries: is it worth counting the follicles? Hum Reprod 2003; 18:598–603.
3. Kristensen S, Ramlau‐Hansen CH, Ernst E, et al. A very large proportion of young Danish women have
polycystic ovaries: is a revision of the Rotterdam criteria needed? Hum Reprod 2010;25:3117–22.
4. Lujan ME, Brooks ED, Kepley AL, Chizen DR, Pierson RA, Peppin AK. Grid analysis improves reliability in
follicle counts made by ultrasonography in women with polycystic ovary syndrome. Ultrasound Med
Biol 2010a;36:712–718.
5. Lujan ME, Jarret BY, Brooks ED, Reines JK, Peppin Ak, Muhn N, Haider E, Pierson R and Chizen DR.
Updated ultrasound criteria for polycystic ovary syndrome: reliable thresholds for elevated follicle
population and ovarian volume. Hum Reprod 2013;28:1361‐68.
6. Dewailly D, Gronier H, Poncelet E, Robin G, Leroy M, Pigny P,Duhamel A, Catteau‐Jonard S. Diagnosis of
polycystic ovary syndrome (PCOS): revisiting the threshold values of follicle count on ultrasound and of
the serum AMH level for the definition of polycystic ovaries. Hum Reprod 2011;26:3123–3129.

1.5
EVIDENCE REVIEW
Clinical questions:
1. Is AMH effective for diagnosis of PCOS?
2. Is AMH effective to diagnosis of PCOM?

Contents
Background ............................................................................................................................................................................. 2
Summary of evidence ............................................................................................................................................................. 2
Findings ................................................................................................................................................................................... 5
Diagnostic accuracy of AMH for PCOS ................................................................................................................................ 5
Diagnostic accuracy of AMH for PCOM .............................................................................................................................. 7
Recommendations .................................................................................................................................................................. 7
GRADE framework ................................................................................................................................................................ 10
Appendix I: Methods ............................................................................................................................................................. 15
Appendix II: Appraisal tables of included studies ................................................................................................................. 19
Appendix III: Table of excluded studies .............................................................................................................................. 116
References .......................................................................................................................................................................... 117

AMH evidence review

1

Background
Polycystic ovaries is defined by transvaginal ultrasound scan showing at least 12 follicles between 2 to 9 mm in diameter
or an ovarian volume of more than 10 ml in either ovary (Balen et al, 2003). It has since become the most widely adopted
diagnostic criteria contributing essentially to the standardization for research and clinical practice purposes. Counting of
antral follicles is both operator‐ and equipment‐dependent, which limits its use in some clinical settings and its
comparability among centres.
AMH is a polypeptide of the TGF family solely secreted by granulosa cells of the preantral and small antral ovarian
follicles. A significantly higher serum level of AMH has been demonstrated in women with PCOS compared with normal
ovulatory women (Cook et al, 2002; Seifer et al, 2007). It leads to the postulation that AMH could be a valuable surrogate
marker in place of AFC by ultrasound in diagnosis of PCOS.
Given its strong involvement in the pathophysiology of PCOS, serum AMH is a subject of special interest for clinicians
involved in this field. There is considerable interest in whether it might become part of the diagnostic criteria for the
condition. It may also shed light on different subtypes of this diverse condition leading to greater understanding of the
disordered follicle growth.
Certainly, the serum AMH concentration appears to be greatly increased in most patients with PCOS. Many authors have
reported a strong correlation between plasma levels of AMH and antral follicle count (AFC) on ultrasound in PCOS patients.
This has led some authors to compare the performance of one against the other for the diagnosis of PCOS. However, the
results in the current literature are not homogeneous between studies, for many reasons.
The diagnostic value of serum AMH concentrations has also been studied in adolescents since ultrasound is often
unreliable in detecting PCOM in this population.
As the AFC suffers from great controversy in the current literature, there is a great expectation that AMH assay may
replace (or be an alternative for) AFC in the Rotterdam classification, but data supporting this are so far insufficient.

Summary of evidence
Included studies
Twenty‐nine studies were identified by our search to address diagnostic accuracy of AMH for PCOS and/or PCOM in
adolescents and adults. One of these was a systematic review (Iliodromiti 2013) and included nine of the studies
identified here, however it also included studies that did not meet the inclusion criteria for this evidence review and it
was missing additional studies published more recently that was identified by the search; and therefore cannot be used.
Four of the 28 primary studies addressed the diagnostic accuracy of AMH for PCOS and PCOM; and one for PCOM only.
Of the 28 studies, six studies included adolescent participants for diagnosis of PCOS and one of these addressed PCOS
and PCOM. The remaining 21 studies included adult participants for diagnosis of PCOS, where three of these addressed
PCOS and PCOM with the remaining 18 studies addressed PCOS (refs – refer to table). Of the studies in adolescents, one
was in overweight and obese participants (Kim 2017) and in one study, BMI was unclear (Yetim 2016). Of the studies in
adults, Cassar 2014 included lean and obese participants; and Carmina 2016, Casadei 2013, Eilertsen 2012, Köninger 2014 and
Zadehmodarres 2015 included overweight and obese participants.

Table of included studies – adolescents
Study ID

Design

ROB/
certain

Setting

N

Adults/ BMI
Adol.

AMH

Diag.
Med
criteria status
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Hart 2010
+PCOM

Prosp
cohort

Low/
High

Australia

P: 175
C: 458

Adol.

Rott p=0.001
P: 24.43±5.12
C: 22.07±2.94
NIH p<.001
P: 25.83±5.64
C: 22.15±3.09
PCOM p=0.046
P: 23.5±4.60
C: 22.3±3.03
P: 37.7±1.1
C: 33.1±1.1
p=0.003
P: 0.45 ± 0.79
C: 0.19 ± 0.60
z‐score, NS
P: 22.9±4.7
C: 21.8±2.8
p=0.081
PCOM: 22.5±0.5
C: 22.7±0.4 SEM

Unclear medians Rott
NIH

NR

Kim 2016 &
2017

Prosp
CS

Mod/
Mod

USA

P: 46
C: 43

Adol.

P: 8.33
C: 4.3

NIH

Excluded

Sopher 2014

Prosp
CC

High/
Low

USA

P: 15
C: 16

Adol.

P: 4.4±3.4
C: 2.4±1.3
p<0.05^
P: 10.1±6.9 **
C: 9.4±5.5
p=0.198
PCOM: 72.5±6.1
C: 33.4±2.6#
p<0.0001

NIH

Not in
prior 3m

Tokmak 2015

Prosp
CS

Mod/
Mod

Turkey

P: 43
C: 47

Villarroel 2011
PCOM only

Prosp
CS

Low/
High

Chile

P: 25

Young
adults
~18
Adol.

Rott

Excluded

Rott

Excluded

Yetim 2016

Prosp
CS

High/
Low

Turkey

P: 53
C: 26

Adol.

Unclear

P: 11.02 (1.66–
50.60)**
C: 4.06 (0.93‐
11.96) p<0.001

Rott

Excluded

Setting

N

Adults/ BMI
Adol.

AMH

Diag.
Med
criteria status

Retro CS High/
Italy
Very low
Prosp CS High/
Italy
Very low

P: 113
C: 47
P: 22
C: 22

Adults

Rott

P: 43
C: 35

Adults

Prosp CS High/
Taiwan
Very low
Retro CS Mod/
Croatia
Very low

P: 31
C: 24
P: 95
C: 521

Adults

NR

P: 9.2±4.7**
C: 2.9±0.8 p<.01
P: 69.3±32#
C: 18.3±9.3
p<0.001
LN P: 64.7±29.8#
LN C: 29.8±30.5
OW P: 54.4±30.2
OW C: 17.8±33.7
P<0.05 across all
NR

Cassar 2014

Prosp CS High/
Mod

Chao 2012

Adults

P: 27 (20–40)*
C: 23 (19–31)

Retro CS High/
France
Very low

P:62
C1A:66

Adults

P: 24.0 (18.7‐
37.6)
C1A: 28.0 (18.7–
41.7)

C: 49

Table of included studies – adults
Study ID

Design

ROB/
certain

Carmina 2016
Casadei 2013

Dewailly 2014

Dewailly 2011

Australia

Adults

P: 27.6±6
C: 27±4
P: 27.4±5.9
C: 21.9±3.1
P<0.001
P: 22LN 21OW
C: 19LN 16OW

NIH

Not in
prior 3m
NR

Rott

Not in
prior 3m

Rott

Not in
prior 2m
Excluded

P: 50.9 (10.2‐
Rott
129.8)#
HA+OA
C: 12.2 (2.2–26.4)
P: 21.0 (10.0–
Rott
35.0)#
C1A: 81.2 (25.4–
256.2) p=0.0001

NR
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Eilertsen 2012
+PCOM

Retro CS, High/
CC
Low

Norway

PR: 56
CR: 206
PA: 44
CA: 218

Adults

Homburg 2013 Prosp
cohort

High/
UK
Very low

P: 90
C: 90

Adults

Köninger 2014

Prosp
CS

High/
Low

Adults

Lauritsen 2014
+ PCOM

Prosp
CS

High/
Denmark
Very low

PM: 21
PS: 59
C: 48
P: 74
C: 373

Li 2010

Prosp
CS

High/
China
Very low

P: 47
C: 40

Li 2012

Prosp
CS

High/
China
Very low

PHA+: 62 Adults
PHA‐: 69
C: 61

Pigny 2006

Prosp
CS

High/
France
Very low

P: 73
C: 96

Adults

Pigny 2016
Compares
assays
Sahmay 2013

Retro
CS

Mod/
Mod

P: 47
C: 48

Adults

Prosp
CS

Mod/
Turkey
Very low

P: 419
C: 151

Sahmay 2014
+ PCOM

Prosp
CS

Mod/
Turkey
Very low

Saikumar 2013

Prosp
CS

Tremellen
2015
Wiweko 2014

PR: 27.8±5.7
CR: 26.6±5.0
p=0.14
PA: 28.5±5.7
CA: 26.6±5.0
p=0.02
P: 24.9±2.4
C: 24.8±2.6

PR: 44.8+27.5#
Rott
CR: 19.7+16.8
AES
PA: 42.7+26. 7
CA: 21.5+19.3
P<0.001 for both

N=40 had
hormonal
contracept
ive

P: 77.6±61.0#
C: 23.6±15.0
P<0.001
PM: 26.7±7.0
PM: 5.1±3.9**
PS: 29.1±7.4
PS: 8.9±7.3
C: 24.3±4.4
C: 2.1±1.2
P: 24.2±4.2
P: 35.6(22.2‐62.9)
C: 22.9±3.4
C: 17.8 (9.8‐29.4)
p=0.02
p<0.001#
P: 21.25±4.29
P: 9.85 ± 4.93**
C: 20.04±1.83
C: 7.13 ± 3.02
p=0.083
p=0.002
PHA+:20.1±5.76 PHA+:8.41±4.57
PHA‐: 23.35±5.22 PHA‐: 5.81±3.85
C: 20.52±1.58
C: 3.74±2.25**
P<0.05 for all
P<0.05 for all
P: 26.0 (19–39)
P: 81.6 (26.3‐214)
C: 33.5 (8.3–
C: 23.4 (18.2‐
31.8) mean 5‐95 68.1) # mean 5‐
p<0.01
95, P<0.001
NR
NR

Rott

NR

Rott

Not in
prior 3m

Rott

Excluded

Rott

Not in
prior 3m

Rott

NR

Rott

Not in
prior 3m

Rott
equiv

NR

Adults

P: 25.43±4.6**
C: 25.4±4.4 NS

Rott

Not in
prior 6m

Adults

High/
India
Very low

AES
P: 195
C: 411
ROT
P: 228
C: 378
NIH
P: 164
C:442
P: 60
C: 60

Adults
Infertile

AES
P: 25.7±4.6
C: 26.2±7.5
ROT
P: 25.5±4.6
C: 26.3±6.4
NIH
P: 25.9±4.6
C: 26.1±6.9
P: 27.5±2.65
C: 25.0±3.3 NS

Retro
CS

High/
Australia
Very low

P: 43
C: 113

Adults

NR

Prosp
CC

Mod/
Mod

P: 71
C: 71

Adults

P: 25.86 (17.85–
39.14)

Germany

France

Indonesia

Adults

Both
17‐25

P: 7.34±4.05
C: 2.24±1.70
p<0.001
AES p<0.05 for all
P: 8.8±6.7
C: 2.6±2.3
ROT
P: 8.6±6.5
C: 2.3±1.6
NIH
P: 9.2±7.1
C: 2.8±2.6 **
P: 4.38±2.24**
C: 2.27±0.81
p<0.001
P: 51 (40.5–74.7)
C: 14.2 (5.9–29.5)
p<0.0001#
P: 9.50±5.11 **

Rott,
Not in
AES, NIH prior 6m

Rott

NR

Rott

NR

Rott

Not in
prior 3m
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Woo 2012

Prosp
CS

High/
South
Very low Korea

P: 87
C: 53

Adults

Zadehmodarre
s 2015

Prosp
CS

High/
Iran
Very low

P: 60
C: 57

Adults

C: 25.00±5.77
p=0.072
P: 21.3±3.40
C: 20.1±1.88
p=0.007
P: 29.02±6.53
C: 28.76±3.41
p=0.389

C: 3.53±1.95
p<0.001
P: 11.58±6.31**
C: 5.38±2.99
p<0.001
P: 7.14±6.53 **
C: 3.34±3.45
p=0.001

Rott

Not in
prior 6m

Rott

No OCP in
prior 1m
No OI in
prior 6m

Data are presented as mean±standard deviation or median (interquartile range); *medians with 5th–95th percentiles;
LN, lean; OW, overweight **ng/mL #pmol/l; ^p value adjusted for menstrual agePM, PCOS mild, PCO+OA; PS, PCOS
severe, all three criteria. HA+, PCOS with hyperandrogenism; HA−, PCOS with normal androgen levels and no clinical
hyperandrogenism. ROB, risk of bias; Certain, certainty of the evidence (GRADE).
Methodological quality/risk of bias
Due to the nature of the question of this review it is important that participants are entered into the study based on
explicit selection criteria; from the same population and that entrance to the study is either random or consecutive. It is
also important that studies are adequately powered to detect the specified outcome and that they include an
independent, blinded comparison with a valid reference standard. These methodological issues are likely to have an
impact on the direction of bias and reliability of the findings.
Findings of studies of moderate or high risk of bias should be interpreted with caution. Many of the studies were found
to have a moderate to high risk of bias with low to very low certainty. Reasons include: selection criteria were not
explicitly stated; it is unclear whether participants were entered into the study appropriately (random or consecutive);
case‐control design; inclusion of PCOM cases among controls and inadequacies around application of index and
reference tests, in particular wrong choice about the best compromise between sensitivity and specificity by ROC
analysis.

Generalisability
Studies were conducted in university departments, outpatient clinics in hospitals and laboratories in Australia,
Indonesia, South Korea, Iran, Chile, USA, Turkey, Italy, Taiwan, Croatia, France, Norway, UK, Germany, Denmark, China
and India.

Findings
Due to the heterogeneity in diagnostic criteria and/or threshold/cut off values, meta‐analyses (for pooled sensitivity and
specificity estimates) have not been performed.

Diagnostic accuracy of AMH for PCOS
Adolescents
Study ID

Threshold

PCOS

Non‐
PCOS

Sensitivity Specificity

AUC

Rott 30 pmol/L

64

149

53.1

69.8

0.64

NIH 30 pmol/L

36

177

52.8

66.1

0.61

NIH 44.71 pmol/L
(6.26 ng/mL)

46

43

67

81

0.788

Hart 2010

Kim 2016 & 2017

Precision
CI=0.55–0.72
p=0.002
CI=0.49–0.72
p=0.048
0.687‐0.868
p<.0001
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Sopher 2014
Tokmak 2015
Yetim 2016

NIH 24.29 pmol/L
(3.4 ng/mL)
Rott Youden index
14ng/mL
Rott 43.57 pmol/L
6.1 ng/mL

15

16

40

93.8

NR

NR

43

47

48.8

77.1

0.579

0.453‐0.705
p=0.198

53

26

81.1

92.3

0.88

CI=0.80‐0.96
p<0.001

ng/mL converted to pmol/L: http://unitslab.com/node/155
Adults
Study ID

Carmina 2016

Threshold
Rott >33.57 pmol/L
(>4.7 ng/mL)
A and B >33.57 pmol/L
C >33.57 pmol/L
D >33.57 pmol/L

PCOS

Non‐
PCOS

Sensitivity Specificity

AUC

Precision

113

47

79

96

0.952

SD=0.014

78
20

47
47
47
22

91
50
53
95

96
96
96
95

0.982
NR
NR

SD=0.002
NR
NR

0.970

CI=0.02–0.92
CI=0.736–0.923
P <0.001

Casadei 2013

NIH 33pmol/L

15
22

Cassar 2014

Rott >30 pmol/L

43

35

82

79

0.829

31

24

74

79

NR

NR

95
67
110
62
56
44
90

521
521
521
66
206
218
90

84.2
61.2
81.8
92
98.2
95.5
60

97.5
97.5
97.5
97
94.8
97.2
98.2

0.948
0.894
0.938
0.973
0.992
0.994
0.805

CI=0.915–0.982
CI=0.852–0.936
CI=0.908–0.969
CI=0.947–0.998
CI=0.986‐0.999
CI=0.987‐1.000
NR

21

48

71.4

89.6

0.80

CI=0.65–0.91

59
74

48
373

84.7
91.8

89.6
98.1

0.88
0.994

CI=0.80–0.95
CI=0.990–0.999

47

40

61.7

70

0.664

CI=0.551–0.778

131

61

65

62

0.68

CI=0.60–0.76
p<0.01

62

61

82

64

0.82

CI=0.72–0.92
p<0.01

69

61

64

62

0.66

CI=0.56–0.75
p<0.01

73

96

67

92

0.851

CI=0.796–0.905

47

48

74.5

91.7

0.944

CI=0.901–0.987

419

151

80

89.8

0.916

CI=0.897–0.935
p < 0.0001

195

411

80

80.2

0.87

0.84‐0.90
p<0.001

228

378

81.6

85.1

0.89

0.87‐0.92

Chao 2012

Dewailly 2014
Dewailly 2011

Eilertsen 2012
Homburg 2013
Köninger 2014
Lauritsen 2014
Li 2010

Li 2012

Pigny 2006
Pigny 2016
Sahmay 2013

Sahmay 2014

Rott 25pmol/L
(3.5 ng/mL)
Rott 28 pmol/L
HA+PCOM 28 pmol/L
OA+PCOM 28 pmol/L
Rott 35 pmol/L
Rott 10 pmol/L
AES 20 pmol/L
Rott 48 pmol/L
Rott mild 25 pmol/L
(3.5 ng/ml)
Rott severe 25 pmol/L
Rott 18 pmol/L
Rott 57.14 pmol/L
(8 ng/mL)
Rott 28 pmol/L
(3.92 ng/ml)
HA+ 30.21 pmol/L
(4.23 ng/ml)
HA‐ 26.86 pmol/L
(3.76 ng/ml)
Rott 60 pmol/L
Rott equiv 57.28 pmol/L
(Gen II 8.02 ng/mL)
Rott 28.14 pmol/L
(3.94 ng/mL)
AES 27.14 pmol/L
(3.8 ng/mL)
Rott 27.14 pmol/L
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NIH 27.14 pmol/L
Saikumar 2013
Tremellen 2015
Wiweko 2014
Woo 2012

Zadehmodarres
2015

Rott 23.86 pmol/L
(3.34 ng/mL)
Rott ≥36 pmol/L
Rott 31.79 pmol/L
(4.45 ng/mL)
Rott 55.86 pmol/L
(7.82 ng/mL)
Rott 22.5 pmol/L
(3.15 ng/mL)

p<0.001
0.82‐0.89
p<0.001

164

442

80.7

74.7

0.86

60

60

98

93

0.956

NR

43

113

83.7

82.3

0.917

NR

71

71

76.1

74.6

0.870

CI=0.81–0.92

87

53

75.9

86.8

0.868

CI=0.801‐0.919

60

57

70.37

77.36

NR

NR

Phenotype A, anovulation, hyperandrogenism, and PCO; Phenotype B, ANOV‐PCOS, anovulatory with hyperandrogenism and normal
ovaries; Phenotype C, OV‐PCOS, ovulatory with normal menses, hyperandrogenism, and PCO; Phenotype D, NH‐PCOS, anovulatory

with normal androgen levels and no symptoms of hyperandrogenism and PCO; PM, PCOS mild, PCO+OA; PS, PCOS
severe, all three criteria; ng/mL converted to pmol/L: http://unitslab.com/node/155

Diagnostic accuracy of AMH for PCOM
Adolescents
Study ID

Threshold

PCOS

Non‐
PCOS

Rott 50.25 pmol/l

25

49

Threshold

PCOS

Non‐
PCOS

Eilertsen 2012

Rott 20 pmol/L

113

149

79.6

72.5

0.896

Hart 2010

Rott 30 pmol/L

75

132

54.7

72.7

0.67

Lauritsen 2014

Rott 20 pmol/L

74

373

82.0

84.6

0.906

Sahmay 2014

Criteria unclear
27.14pmol/L
(3.8 ng/mL)

unclear

unclear

83

87

0.92

Villarroel 2011

Sensitivity Specificity

84.0

83.7

AUC

0.873

Precision
CI=0.782–0.963
p<0.0001

Adults
Study ID

Sensitivity Specificity

AUC

Precision

CI=0.855‐0.937
CI=0.60–0.75
p<.001
CI=0.878–0.933
CI=0.90–0.93
p<0.001

ng/mL converted to pmol/L: http://unitslab.com/node/155

Recommendations
EVIDENCE‐BASED RECOMMENDATION(S)
The evidence above IS NOT sufficient to consider drafting an evidence‐based recommendation(s).

AMH evidence review
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CLINICAL CONSENSUS RECOMMENDATION(S)
Serum AMH levels are not effective as a single test for the diagnosis of PCOS.
Serum AMH should not be applied in the detection of PCOM.
Serum AMH level cannot replace the antral follicle count on pelvic scanning in diagnosis of PCOS or PCOM in
adolescents and adults.
Providing studies with appropriate design and use of correct indexes, local in‐house control data about
serum AMH can be used to replace (or complete) AFC in the definition of PCOS and PCOM.
If such data is not available locally, serum AMH should not be used to diagnose PCOS or PCOM, based on
thresholds that have been established in other settings.
Universal threshold for an excessive serum AMH level has to be revisited and validated worldwide in large
populations of different ethnicity, with validated assays.
CLINICAL PRACTICE POINT
This information is important and useful for diagnostic concerns as well as for phenotype/genotype analysis
within genetic studies.

Justification
1.

Is AMH effective for diagnosis of PCOS?

In adolescents, there are 5 relevant studies showing area under ROC of AMH for diagnosis of PCOS about 0.5‐0.88. The
threshold ranges from 25 to 44 pmol/L.
In adults, there are 21 relevant studies showing area under ROC of AMH for diagnosis of PCOS about 0.66‐0.994. The
threshold ranges from 10‐57 pmol/L.
Although serum AMH levels in adolescent and adult PCOS women are significantly higher than those of non‐PCOS
counterparts in all studies, there are overlaps between them. The threshold of AMH making a diagnosis of PCOS has a
wide range for practical use. The variations among studies may be related to the AMH assays used, the population and
the phenotype of women studied.
2.

Is AMH effective for diagnosis of PCOM?

In adolescents, there is only one relevant study showing area under ROC of AMH for diagnosis of PCOM about 0.87. The
threshold is 50 pmol/L.
In adults, there are five relevant studies showing area under ROC of AMH for diagnosis of PCOM about 0.67‐0.92. The
threshold ranges from 20‐30 pmol/L.
Although serum AMH levels in adolescent and adult PCOM women are significantly higher than those of non‐PCOM
counterparts in all studies, there are overlaps between them. The threshold of AMH making a diagnosis of PCOM has a
wide range for practical use.

AMH evidence review

8

The results from the current literature are not homogeneous. Part of this heterogeneity is due to the lack of well‐defined
populations. In particular, some authors have used the PCOS definition established in 2003 at the Rotterdam conference,
using 12 follicles of 2‐9mm diameter per ovary for the polycystic ovaries morphology (PCOM). This cut off is highly
dependent on ultrasound equipment and operator skill. Therefore, with the latest ultrasound generation, the threshold
has evolved and is now up to 19 or 25. This threshold will probably continue to increase as newer ultrasound technologies
and equipment are developed.
Additionally, there are critical issues regarding what populations are included or excluded in the normative population. In
particular, the inclusion of controls with PCOM is questioning. These women are not defined as having PCOS according to
the Rotterdam classification, but when it comes to defining a threshold for PCOM, they cannot be used as controls. This
leads to an overlap of the AFC and AMH values between the control and the PCOS groups, which undermines the quality
of the ROC analysis and forces to place the threshold relatively high to minimize this overlap.
In addition, there are technical issues regarding the serum AMH leading to further heterogeneity of the results in the
literature. About half of the studies were performed using either the DSL or IOT assays, for which concordance in the
values is problematic, and these assays are not marketed anymore. More recent studies using the Gen II kit should also
be interpreted with caution. There is so far very little data with the new automated assays (Pigny et al., 2016).
Lastly, the AMH assay should not be proposed as a diagnostic test for PCOS. It can be used in place of follicular counting
and an excessive level can be considered as a surrogate for PCOM, which is one of three items in the Rotterdam
classification and cannot by itself define PCOS.

AMH evidence review
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GRADE framework
Interactive Evidence to Decision Framework

Is anti-mullerian hormone effective for diagnosis of PCOS?
Is anti-mullerian hormone effective to diagnose PCOM?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

3
Favours this option

7
Probably favours this
option

1
Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion

AMH is a potential future substitute for detecting PCOM, however further research is needed including establishing
universal threshold for elevated serum AMH level that requires validation in large populations of different ages and
ethnicities.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Undervaluing the future use of AMH is a risk here.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Panel discussion
AMH evidence review
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The body of evidence included here is of low to very low certainty with risk of bias, inconsistency, imprecision and
indirectness.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Health professionals may value AMH levels differently when assessing PCOM and PCOS including variability between
different health professional groups.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

4
Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Panel discussion

Concerns about undervaluing the use of AMH.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate costs

Negligible
costs or
savings

7
Moderate
savings

6
Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
Not doing it saves cost.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement
AMH evidence review
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No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Any situation where ultrasound is not feasible, especially adolescents and obese women.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Variable acceptance of recommendation across different health professionals.
AMH evidence review
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Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion
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CONCLUSIONS
Consensus recommendation 1

Serum AMH levels are not effective as a single test for the diagnosis of Polycystic Ovarian Syndrome
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

Conditional
recommendation for
the option

2
Strong
recommendation for
the option

Consensus recommendation 2

Serum AMH levels should not yet be applied in the detection of polycystic ovarian morphology
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

Conditional
recommendation for
the option

2
Strong
recommendation for
the option

Practice point

With improved standardization of assays and established cut off levels/thresholds based on large scale validation in
populations of different ages and ethnicities, AMH may become useful in the detection of PCOM.

Subgroup considerations

Age, obesity and ethnicity.
Implementation considerations

See general guideline implementation recs.
Monitoring and evaluation

Monitor the use of AMH in the use of diagnosis of PCOS and detection of PCOM.
Research priorities
The inclusion of controls with PCOM should be avoided (see above). This requires particular statistical approach (cluster
analysis). Serum AMH level has to be revisited and validated worldwide in large populations of different ethnicity. Agestratified thresholds have to be defined.

AMH evidence review

14

Appendix I: Methods
EVIDENCE REVIEW: Is AMH effective to diagnosis of PCOS?
PICO

Inclusion criteria

Rank: 1
Participants
(P)

Intervention (I)

Comparison (C)

Outcomes
(O)

Study type

Limits

Females of any
age, ethnicity,
weight or
phenotype of
PCOS
(diagnosed by
Rotterdam, NIH
or AES); and
women without
PCOS, as
controls.
Both with an
AMH
measurement.

AMH
measurement by
any method.

Don’t need a
comparison
measurement as
long as there is a
PCOS and non‐
PCOS group.
Can compare to
different
criteria/methods to
diagnose PCOS.
Ie. using Rotterdam

Diagnosed
PCOS.
Sensitivity
and
specificity
data; and
AUC data or
ROC curves.

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled trials,
prospective and
retrospective
cohort studies,
cross‐sectional
and case‐control
studies.

English
language.
Any date
New search ‐
same search
as below.

Exclusion criteria

Those who do
not have an
AMH
measurement.
MM
added:Those
undergoing
ovulation
induction or
prediction of
response to
intervention.

Single
characteristics of
PCOS.

Non‐evidence
based
guidelines, non‐
systematic
reviews, case
series,
editorials,
letters,
commentaries.
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EVIDENCE REVIEW: Is AMH effective to diagnosis of PCOM?
PICO

Exclusion criteria

Inclusion criteria

Rank: 1
Participants
(P)

Intervention (I)

Comparison (C)

Outcomes (O) Study type

Limits

Females of any
age, ethnicity,
weight or
phenotype of
PCOS
(diagnosed by
Rotterdam, NIH
or AES); and
women without
PCOS, as
controls.
Both with an
AMH
measurement.

AMH
measurement by
any method.

Ultrasound
assessment of
antral follicle
count and/or
volume in both
ovaries.
Can have no
comparison
measurement as
long as there is a
PCOS and non‐
PCOS group.

Diagnosed
PCOM.
Sensitivity and
specificity
data; and AUC
data or ROC
curves.

English
language.
Any date.
New search ‐
same search
as above.

MM
added:Those
undergoing
ovulation
induction or
prediction of
response to
intervention.

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled
trials,
prospective
and
retrospective
cohort studies,
cross‐sectional
and case‐
control studies.
Non‐evidence
based
guidelines,
non‐systematic
reviews, case
series,
editorials,
letters,
commentaries.
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Databases searched
Evidence source

Date of search or issue searched

June 26th 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
June 26th 2017
All EBM (Ovid) *
June 26th 2017
PsycInfo (Ovid)
June 26th 2017
CINAHL
June 26th 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
exp polycystic ovary syndrome/ (12770)
1
2

polycystic ovar*.mp. (14993)

3

poly‐cystic ovar*.mp. (13)

4

PCO*.mp. (24502)

5

(stein‐leventhal or leventhal).mp. (914)

6

anovulation/ (2224)

7

anovulat*.mp. (5793)

8

oligo‐ovulat*.mp. (79)

9

oligoovulat*.mp. (43)

10
11

(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerate* or hyperandrogen* or hyper‐
androgen*)).mp. (15414)
polycystic ovarian morphology.mp. (105)

12

PCOM.tw. (129)

13

or/1‐12 (36143)

14

exp Diagnosis/ (7745892)

15

diagnos*.tw. (1876292)

16

14 or 15 (8537164)

17

antimullerian hormone.mp. (366)

18

anti‐mullerian hormone.mp. (2976)

19

AMH.mp. (2278)

20

or/17‐19 (3497)

21

13 and 16 and 20 (226)

22

limit 21 to (english language and humans) (205)

* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI
AMH evidence review
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critical appraisal and certainty of evidence template. Data were extracted directly into characteristics of included
studies tables and findings tables. Where appropriate, data were presented using RevMan.

PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017= 313

Through other sources
2017=0

Duplicates removed
2017=41

Screened
2017=272

Excluded based on abstract
2017=230

Retrieved full‐text
2017=42

Excluded based on full‐text
2017=13

Included

Included in qualitative synthesis
2017=29

Included in quantitative synthesis
(meta‐analysis)
2017=0
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Appendix II: Appraisal tables of included studies
Cassar 2014
Cassar, S., Teede, H. J., Moran, L. J., Joham, A. E., Harrison, C. L., Strauss, B. J. and
Stepto, N. K. 2014 Polycystic ovary syndrome and anti‐Mullerian hormone: role
of insulin resistance, androgens, obesity and gonadotrophins. Clinical
Endocrinology. 81 [6]: 899‐906.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Pre‐menopausal women with PCOS diagnosed according to the Rotterdam
participants
criteria
‐Pre‐menopausal women without PCOS who acted as controls
Age (years)= PCOS (lean): 27±4, PCOS (overweight): 29±5, control (lean): 27±6,
control (overweight): 35±4
BMI (kg/m²)= PCOS (lean): 23.0±4.7, PCOS (overweight): 34.2±4.6, control (lean):
21.9±4.6, control (overweight): 34.3±5.1
N
PCOS: 43
Control: 35
Setting
Academic medical centre in Australia
Index test
‘AMH was analysed using an enzyme‐linked immunosorbent assay (A16507,
Immunotech, Beckman and Coulter Company) in a single batch from frozen
serum samples’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and exclusion
Yes
criteria reported?
Does the study have a clearly Partial
No mention of the reference standard in the question
focused question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
No
patients representative
of the patients who will
receive the test in
practice?
Was a consecutive or
Not reported
random sample of
patients enrolled? (Q‐2)
Was a case‐control
No
design avoided?
(Q‐2)
Did the study avoid
Yes
inappropriate
exclusions?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS
DETECTION BIAS

ATTRITI
ON BIAS

Were all participants
assessed with both index
test and reference
standard?
(Also in Q‐2)
Did all patients receive
the same reference
standard?
(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?
(Q‐2)
Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the results
of the index test?
(Q‐2)
Were the index test
results interpreted
without knowledge of
the results of the
reference standard test?
(Q‐2)
If a threshold was used,
was it pre‐specified?
Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?
(Also in Q‐2)
Were withdrawals from
the study explained?

Yes

Yes

The PCOS participants were also screened against the NIH
criteria, but this was just an additional test

Yes

Yes

Yes

Not reported

No
Not reported

X%
treatment
X% control/
comparison
Not reported

No withdrawals reported

OT
HER

REPOR
T BIAS

Were uninterruptable/
intermediate test results
reported?
Was the execution of all Yes
tests described in
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sufficient detail to
permit replication of the
tests?
Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?
Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?
Were there any conflicts
of interest in the writing
or funding of this study?
If statistical analysis was
undertaken, was this
appropriate?
Comments
What is the overall risk of
bias?

Not reported

Yes

No

Yes

High

High ‐ Few or no criteria fulfilled or the conclusions of the study
are likely or very likely to be affected.

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no withdrawals reported
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
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IMPRECISI
ON
PUBLICATION BIAS

No serious

No serious

Certainty of evidence in
study

Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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Chao 2012
Chao, K. C., Ho, C. H., Shyong, W. Y., Huang, C. Y., Tsai, S. C., Cheng, H. Y.,
Chou, L. C., Lin, C. H. and Li, H. Y. 2012 Anti‐Mullerian hormone serum
level as a predictive marker of ovarian function in Taiwanese women.
Journal of the Chinese Medical Association: JCMA. 75 [2]: 70‐4.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria
participants
‐Healthy, fertile, regularly cycling women who acted as controls
Age (years)= PCOS: 25‐40, controls: 26‐49
BMI= not reported
N
PCOS: 31
Controls: 24
Setting
Not specified. Authors are based in Taiwan.
Index test
‘Serum AMH concentrations were assayed using the ACTIVE MIS/AMH
ELISA kit (reference DSL‐10‐14400; Diagnostic Systems Laboratories, Inc.,
Webster, TX, USA) according to the manufacturer’s instructions’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity
Inclusion and exclusion criteria
Yes
reported?
Does the study have a clearly focused Partial
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of patients
No
representative of the patients
who will receive the test in
practice?
Was a consecutive or random
Not
sample of patients enrolled? (Q‐ reported
2)
Was a case‐control design
No
avoided?
(Q‐2)
Did the study avoid
Women with red flags for PCOS were excluded from the
No
inappropriate exclusions?
control group
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

CLASSIFICATION/VER
IFICATION/INCORPO

Were all participants assessed
Yes
with both index test and
reference standard?
(Also in Q‐2)
Did all patients receive the same Yes
reference standard?
(Q‐2)

The exclusion criteria for the control group corresponds
with some of the Rotterdam criteria
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DETECTION BIAS

ATTRITI
ON BIAS

Is the reference standard likely
to correctly classify the target
condition?
(Q‐2)
Was the reference standard
independent of the index test
(ie. the index test did not form
part of the reference standard)?
Were the reference standard
results interpreted without
knowledge of the results of the
index test?
(Q‐2)
Were the index test results
interpreted without knowledge
of the results of the reference
standard test?
(Q‐2)
If a threshold was used, was it
pre‐specified?
Is the time period between tests
short enough to be reasonably
sure that the target condition
did not change between the two
tests?
(Also in Q‐2)
Were withdrawals from the
study explained?

OTHER ISSUES –
APPLICABILITY/COMPARABILITY/VARIATION

REPOR
T BIAS

Were uninterruptable/
intermediate test results
reported?
Was the execution of all tests
described in sufficient detail to
permit replication of the tests?
Were the clinicians undertaking
the tests representative of the
clinicians who will be
undertaking the tests in the
clinical setting?
Were the same clinical data
available when test results were
interpreted as would be
available when the test is used
in practice?
Were there any conflicts of
interest in the writing or funding
of this study?

Yes

Yes

Yes

Not
reported

N/A
Not
reported

X%
treatment
X% control/
comparison
Not
reported

No withdrawals reported

Yes

Not
reported

No

Not
reported

Authors have not declared whether they have any
conflicts of interest or not
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If statistical analysis was
undertaken, was this
appropriate?
Comments
What is the overall risk of bias?

Partial

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the
study are likely or very likely to be affected.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population‐ not reported
Very serious
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no withdrawals reported
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

High

Serious

Certainty of evidence
in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue‐ no conflict of interest statement
Very low: Any estimate of effect is very uncertain.
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Dewailly 2011
Dewailly, D., Gronier, H., Poncelet, E., Robin, G., Leroy, M., Pigny, P., Duhamel, A.
and Catteau‐Jonard, S. 2011 Diagnosis of polycystic ovary syndrome (PCOS):
revisiting the threshold values of follicle count on ultrasound and of the serum
AMH level for the definition of polycystic ovaries. Human Reproduction. 26 [11]:
3123‐9.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women who ‘were referred for exploration of hyperandrogenism, menstrual
participants
disorders and/or infertility due to male factor and/or tubal abnormality’
Age (years)= PCOS: 27.6 (20.1– 34.0*, controls 1A: 30.0 (21.9 –34.6)*
BMI (kg/m²)= PCOS: 28.0 (18.7–41.7)*, controls 1A: 24.0 (18.7‐37.6)*
*median with 5–95th percentiles
N
PCOS: 62
Controls 1A: 66
Setting
Department (exact location not specified in methods). Authors are based in
France.
Index test
‘Serum AMH levels were assessed using the second‐generation enzyme
immunoassay AMH‐EIA (ref A16507) provided by Beckman Coulter Immunotech
(Villepinte, France)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (for detecting PCOM)
Sensitivity and specificity, and AUC
Inclusion and exclusion
Yes
criteria reported?
Does the study have a clearly Partial
focused question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
Yes
patients representative
of the patients who will
receive the test in
practice?
Was a consecutive or
Yes
random sample of
patients enrolled? (Q‐2)
Was a case‐control
Yes
design avoided?
(Q‐2)
Did the study avoid
No
‘Exclusion criteria were the following: age ,18 or more than 35
inappropriate
years, suspicion of low ovarian reserve (FSH >12 IU/l),
exclusions?
hyperprolactinemia (serum prolactin .20 ng/ml on two subsequent
(Q‐2)
determinations) or non‐classic 21‐hydroxylase deficiency [basal
17‐hydroxyprogesterone (17‐OHP) >5 ng/ml and/or post‐
adrenocorticotrophic hormone‐stimulated value >12
ng/ml]….Furthermore, any patient with at least one follicle with a
diameter .9 mm at U/S or a serum estradiol (E2) level above 80
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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Were all participants
assessed with both index
test and reference
standard?
(Also in Q‐2)
Did all patients receive
the same reference
standard?
(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?
(Q‐2)
Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the results
of the index test?
(Q‐2)
Were the index test
results interpreted
without knowledge of
the results of the
reference standard test?
(Q‐2)
If a threshold was used,
was it pre‐specified?
Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?
(Also in Q‐2)
Were withdrawals from
the study explained?

ATTRITI
ON BIAS

DETECTION BIAS

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

pg/ml was excluded from the study’‐ not sure about some of these
criteria but women >35 years can definitely have PCOS so this is
not at appropriate exclusion.
Yes

Yes

Yes

Yes

Yes

Not
reported

No
Not
reported

X%
treatment
X% control/
comparison

No report of withdrawals
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPOR
T BIAS

Were uninterruptable/
intermediate test results
reported?
Was the execution of all
tests described in
sufficient detail to
permit replication of the
tests?
Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?
Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?
Were there any conflicts
of interest in the writing
or funding of this study?
If statistical analysis was
undertaken, was this
appropriate?
Comments
What is the overall risk of
bias?

Not
reported
Yes

Not
reported

Yes

Not
reported
Partial

No report of a power calculation

High

High ‐ Few or no criteria fulfilled or the conclusions of the study
are likely or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
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INCONSISTENCY
INDIRE
CTNESS

No serious

IMPRECISI
ON

Serious

PUBLICATION BIAS

No serious

Serious

Certainty of evidence
in study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Dewailly 2014
Dewailly, D., Alebic, M. S., Duhamel, A. and Stojanovic, N. 2014 Using cluster
analysis to identify a homogeneous subpopulation of women with polycystic
ovarian morphology in a population of non‐hyperandrogenic women with
regular menstrual cycles. Human Reproduction. 29 [11]: 2536‐43.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women referred to the department for routine infertility evaluation and
participants
treatment
Age (years)= PCOS: 29.8 (22.4–36.5)*, controls: 32.5 (26.0–38.7)*
BMI (kg/m²)= PCOS: 27 (20–40)*, controls: 23 (19–31)*
*medians with 5th–95th percentiles
N
PCOS: 95
Controls: 521
Setting
Department of Human Reproduction of Merkur University Hospital (Zagreb,
Croatia)
Index test
‘Serum AMH concentration was determined using the original protocol of the
AMH Gen II ELISA (Beckman Coulter, Inc.)’
Reference standard
Rotterdam criteria (hyperandrogenism and oligo/amenorrhoea)
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and exclusion
Yes
criteria reported?
Does the study have a clearly Partial
focused question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
Yes
patients representative
of the patients who will
receive the test in
practice?
Was a consecutive or
Not
reported
random sample of
patients enrolled? (Q‐2)
Was a case‐control
Women were divided into PCOS and control group based on their
Yes
design avoided?
symptoms after enrolment. The methods states that women
(Q‐2)
‘referred to the department for routine infertility evaluation and
treatment were eligible for inclusion’, it doesn’t state that they had
to either have PCOS or be a healthy control.
Did the study avoid
No
‘basal serum FSH concentration >12 IU/l… abnormal U/S scan
inappropriate
defined as the presence of an ovarian mass or at least one follicle
exclusions?
with diameter >9 mm’ were exclusion criteria‐ not sure if these are
(Q‐2)
appropriate exclusions?
Were all participants
Yes
assessed with both index
test and reference
standard?
CLASSIFIC
ATION/VE

PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

AMH evidence review

30

Yes

Yes

Yes

Yes

Not
reported

No
Not
reported

X%
treatment
X%
control/
comparis
on
Were uninterruptable/
Not
intermediate test results reported
reported?
Was the execution of all Yes
tests described in
sufficient detail to

No withdrawals reported

OTHER
ISSUES

REPOR
T BIAS

ATTRITION
BIAS

DETECTION BIAS

(Also in Q‐2)
Did all patients receive
the same reference
standard?
(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?
(Q‐2)
Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the results
of the index test?
(Q‐2)
Were the index test
results interpreted
without knowledge of
the results of the
reference standard test?
(Q‐2)
If a threshold was used,
was it pre‐specified?
Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?
(Also in Q‐2)
Were withdrawals from
the study explained?
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permit replication of the
tests?
Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?
Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?
Were there any conflicts
of interest in the writing
or funding of this study?
If statistical analysis was
undertaken, was this
appropriate?
Comments
What is the overall risk of
bias?

Yes

Yes

No

Partial

No report of a power calculation

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions of the
study.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
INDIRE
CTNESS

No serious

IMP
REC
ISIO

INCONSISTENCY

RISK OF BIAS

Moderate

Serious

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
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PUBLICATION BIAS

No serious

Certainty of
evidence in study

Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Eilertsen 2012
Eilertsen, T. B., Vanky, E. and Carlsen, S. M. 2012 Anti‐Mullerian hormone in the
diagnosis of polycystic ovary syndrome: can morphologic description be replaced?
Human Reproduction. 27 [8]: 2494‐502.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women who had given preterm birth, or who had given birth at term. Namsos Hospital
participants
had to be their local hospital during pregnancy.
Age (years)= PCOS R: 33.3+5.5, control R: 35.3+5.0, PCOS AES: 33.5+5.8, control AES:
35.2+5.0
BMI (kg/m²)= PCOS R: 27.8±5.7, control R: 26.6±5.0, PCOS AES: 28.5±5.7, control AES:
26.6±5.0
R= Rotterdam criteria, AES= Androgen Excess‐PCOS Society criteria
N
PCOS R: 56
Control R: 206
PCOS AES: 44
Control AES: 218
Setting
Namsos Hospital district (Namsos, Norway).
Index test
‘AMH were measured by an enzymatically amplified two‐site immunoassay, the
ACTIVEw MIS/AMH enzyme‐linked immunosorbent assay (ELISA), using reagents and
calibrators
supplied by the manufacturer (Diagnostic Systems Laboratories, Inc, Webster, TX, USA)’
Reference standard
Rotterdam criteria
Androgen Excess‐PCOS Society criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Partial
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
Studies enrolling patients with known disease and a control group without
Yes
control design
the condition may exaggerate diagnostic accuracy.
avoided?
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the

No

The selected population is not completely representative of the full
spectrum of women who would have PCOS‐ ie by excluding women who
have not conceived or given birth, are excluding a proportion of women
who could have PCOS

Yes

Yes

Both the Rotterdam criteria and AES‐PCOS criteria were used for all
participants

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when

Yes

Not
reported

No report of withdrawals
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes
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the test is used in
practice?
Were there any
No
conflicts of
interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
AMH evidence review
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Certainty of
evidence in study

Low: We have only low confidence in the evidence supporting the recommendation.
Further research is very likely to have an important impact, which is likely to change
the estimate of effect.
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Study ID
Hart 2010
Study citation
Fertil Steril. 2010;94:1118–21
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the general
participants
population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Reference standard

Outcomes

Adolescent girls with median age of 15.1 years (range 14.5 to 17.6 years) and median age
at menarche was 12.5 years (range 8.6 to 16.1 years)
244 adolescent girls
List where the intervention was conducted and assessed ie. hospital, clinic, community
and/or university setting.
King Edward Memorial Hospital, Western Australia
Required for all types of questions
AMH levels
Test stated by the authors as the reference standard (gold standard); Required for
accuracy, cut‐off determination and comparison type questions; Not required with
reproducibility‐type questions.
Both Rotterdam and NIH criteria – PCOS
Transabdominal ultrasound ‐ PCOM
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of?
Diagnosis of PCOS and PCOM using AMH levels
Partial
No exclusion criteria reported

PATIENT SELECTION/SPECTRUM BIAS

Inclusion and
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Yes
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
Yes
control design
avoided?
(Q‐2)
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the

Not
reported

Yes

Yes

Yes

Yes

Yes

Yes
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DETECTION BIAS

Yes

Yes

31/244 = 12.7% for PCOS measurement
37/244 = 15.2% for PCOM measurement

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when

Yes

Yes

Not
reported

Yes
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INCONSISTENCY

No serious
(Not likely to be relevant
for single studies)

IN
DI
RE

No serious

IM
PR
ECI

No serious

PU
BLI
CA

RIS
K
OF

the test is used in
practice?
Were there any
No
conflicts of
interest in the
writing or funding
of this study?
If statistical
Yes
analysis was
undertaken, was
this appropriate?
Comments
Add any other relevant comments, including if this is likely to influence the results of the
study
What is the overall risk Low
Low ‐ All of the criteria have been fulfilled or where criteria have not been
of bias?
fulfilled it is very unlikely the conclusions of the study would be affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No serious

No serious

Certainty of evidence in
study

N/A

High: We are very confident in the evidence supporting the
recommendation. Further research is very unlikely to change the estimates
of effect.
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Homburg 2013
Homburg, R., Ray, A., Bhide, P., Gudi, A., Shah, A., Timms, P. and Grayson, K. 2013
The relationship of serum anti‐Mullerian hormone with polycystic ovarian
morphology and polycystic ovary syndrome: a prospective cohort study. Human
Reproduction. 28 [4]: 1077‐83.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria
participants
‐Women with normal ovaries on ultrasound examination who acted as controls
Age (years)= PCOS: 31.6±4.4, controls: 32.5±3.3
BMI (kg/m²)= PCOS: 24.9±2.4, controls: 24.8±2.6
N
PCOS: 90
Controls: 90
Setting
Fertility service of the Homerton Fertility Unit, Homerton University Hospital
London, UK
Index test
‘AMH assay used was initially the ELISA by DSL (DSL‐10‐14 400 Active MIS/AMH
ELISA (Diagnostic Systems Laboratories, Webster, TX) till March 2011, then
replaced by the Beckman Coulter generation II assay in April 2011 (AMH Gen II
A79765 ELISA kit Diagnostic
Systems Laboratories, Webster, TX). Initial results (till March 2011) were
converted to pmol/l (pmol/l ¼ micrograms/l × 7.143) and multiplied by 2.857 to
compensate for the 40% positive bias of the Beckman Coulter generation II assays
in comparison with the generation I assays (Wallace et al., 2011). All values were
finally equivalent to Beckman
Coulter generation II assays (Beckman Coulter, Nyon, Switzerland) and presented
as pmol/l’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and exclusion
No
criteria reported?
Does the study have a
No
clearly focused question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
Yes
patients representative
of the patients who will
receive the test in
practice?
Was a consecutive or
Not reported
random sample of
patients enrolled? (Q‐2)
Was a case‐control
Yes
‘A total of 234 women referred to the fertility service of the
design avoided?
Homerton Fertility Unit from January 2011 to December 2011
(Q‐2)
were recruited’. It is then stated the proportion of women who
had PCOS or not, but it does not seem as though they specifically
recruited cases and controls.
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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Yes

Not reported

Yes

Women with PCOS all met the Rotterdam diagnostic criteria

Yes

Yes

Yes

Not reported

N/A

Is the time period
Not reported
between tests short
enough to be
reasonably sure that
the target condition did

DETECTION
BIAS

CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Did the study avoid
inappropriate
exclusions?
(Q‐2)
Were all participants
assessed with both
index test and
reference standard?
(Also in Q‐2)
Did all patients receive
the same reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify the
target condition?
(Q‐2)
Was the reference
standard independent
of the index test (ie.
the index test did not
form part of the
reference standard)?
Were the reference
standard results
interpreted without
knowledge of the
results of the index
test?
(Q‐2)
Were the index test
results interpreted
without knowledge of
the results of the
reference standard
test?
(Q‐2)
If a threshold was used,
was it pre‐specified?
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ATTRITION
BIAS

not change between
the two tests?
(Also in Q‐2)
Were withdrawals from X% treatment
X% control/
the study explained?
comparison

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPOR
T BIAS

Were uninterruptable/
intermediate test
results reported?
Was the execution of
all tests described in
sufficient detail to
permit replication of
the tests?
Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?
Were the same clinical
data available when
test results were
interpreted as would
be available when the
test is used in practice?
Were there any
conflicts of interest in
the writing or funding
of this study?
If statistical analysis
was undertaken, was
this appropriate?
Comments
What is the overall risk of
bias?

No report of withdrawals. There is a difference between the
number of people who were recruited and the number who then
underwent testing, but not reported what happened to those
who didn’t undergo testing.

Not reported

Yes

Not reported

Yes

No

Partial

No report of a power calculation

High

High ‐ Few or no criteria fulfilled or the conclusions of the study
are likely or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
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INCONSISTENCY
INDIRE
CTNESS

No serious

IMPRECISI
ON

Serious

PUBLICATION BIAS

No serious

No serious

Certainty of
evidence in study

Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Kim 2017
Study citation
Journal of Adolescent Health 60 (2017) 333e339
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the
participants
general population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Reference standard

Outcomes

obese adolescent girls with PCOS – mean age of 14.9 years with BMI 37.7 kg/m2
obese adolescent girls without PCOS – mean age of 14.4 years with BMI 33.1
kg/m2
46 with PCOS
43 without PCOS
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.
Children’s Hospital of Pittsburgh, USA
Required for all types of questions
Anti‐Müllerian hormone (AMH)
Test stated by the authors as the reference standard (gold standard); Required
for accuracy, cut‐off determination and comparison type questions; Not
required with reproducibility‐type questions.
NIH criteria
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis
of?

PATIENT SELECTION/SPECTRUM BIAS

Diagnosis of PCOS in obese adolescents by AMH
Inclusion and exclusion criteria Yes
Partial
reported?
No
Not reported
Does the study have a clearly
Yes
Partial
focused question?
No
Not reported
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
No
patients representative of
the patients who will
receive the test in
practice?
Was a consecutive or
Yes
random sample of
patients enrolled? (Q‐2)
Was a case‐control design No
avoided?
(Q‐2)
Did the study avoid
Yes
inappropriate exclusions?
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS
DETECTION BIAS

Yes

Yes

Yes

No

Yes

No

No
Yes
Eligible PCOS patients were participated shortly after their
diagnosis and before pharmacologic therapy was initiated.

OT
HER

REPOR
T BIAS

ATT
RITI

(Q‐2)
Were all participants
assessed with both index
test and reference
standard?
(Also in Q‐2)
Did all patients receive
the same reference
standard?
(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?
(Q‐2)
Was the reference
standard independent of
the index test (ie. the
index test did not form
part of the reference
standard)?
Were the reference
standard results
interpreted without
knowledge of the results
of the index test?
(Q‐2)
Were the index test
results interpreted
without knowledge of the
results of the reference
standard test?
(Q‐2)
If a threshold was used,
was it pre‐specified?
Is the time period
between tests short
enough to be reasonably
sure that the target
condition did not change
between the two tests?
(Also in Q‐2)
Were withdrawals from
the study explained?
Were uninterruptable/
intermediate test results
reported?
Was the execution of all
tests described in

No withdrawals reported
Yes

Yes
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sufficient detail to permit
replication of the tests?
Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in
the clinical setting?
Were the same clinical
data available when test
results were interpreted
as would be available
when the test is used in
practice?
Were there any conflicts
of interest in the writing
or funding of this study?
If statistical analysis was
undertaken, was this
appropriate?
Comments

Not reported

Yes

No

Partial
No information provided on sample size calculation

INCONSISTENCY

No serious
Serious
Very serious
No serious
Serious

IM
PR
ECI

(Not likely to be relevant
for single studies)

INDIR
ECTN
ESS

RISK
OF
BIAS

Add any other relevant comments, including if this is likely to influence the
results of the study
What is the overall risk of bias?
Low ‐ All of the criteria have been fulfilled or where criteria
Moderate
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.
Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions
of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the
study are likely or very likely to be affected.
Insufficient information – not enough information provided
on methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Outcome of interest not present at start of study

N/A

Other issue

Wide confidence intervals
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PUBLIC
ATION
BIAS

Very serious
No serious
Serious
Very serious

Certainty of evidence in
study

Few patients
Other issue
Commercially funded
Discontinued studies
Other issue
High: We are very confident in the evidence supporting the
recommendation. Further research is very unlikely to change the estimates
of effect.
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
Very low: Any estimate of effect is very uncertain.
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Köninger 2014
Koninger, A., Koch, L., Edimiris, P., Enekwe, A., Nagarajah, J., Kasimir‐Bauer, S., Kimmig,
R., Strowitzki, T. and Schmidt, B. 2014 Anti‐Mullerian Hormone: an indicator for the
severity of polycystic ovarian syndrome. Archives of Gynecology & Obstetrics. 290 [5]:
1023‐30.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria, classified as having
participants
either mild or severe PCOS
‐‘Women with tubal or male sterility or recurrent miscarriages without any kind of
endocrine disorders served as controls’
Age (years)= PCOS mild: 29.3±5.8, PCOS severe: 27.1±5.8, controls: 34.0±5.5
BMI (kg/m²)= PCOS mild: 26.7±7.0, PCOS severe: 29.1±7.4, controls: 24.3±4.4
N
PCOS mild: 21
PCOS severe: 59
Controls: 48
Setting
University Hospital of Essen, Germany, Department of Gynecology and Obstetrics
Index test
‘Used serum samples in which the enzymatically amplified two‐site AMH Gen II ELISA
was applied for the determination of AMH (Beckman Coulter, Immunotech, Webster, Tx,
USA; available until July 2013)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
‘Patients with clinical signs of hyperandrogenism but without biochemical
No
avoid
signs were excluded from study participation’
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

Yes

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

N/A

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

No
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ method not
reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no withdrawals reported
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
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Certainty of evidence in
study

Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Lauritsen 2014
Lauritsen, M. P., Bentzen, J. G., Pinborg, A., Loft, A., Forman, J. L., Thuesen, L. L., Cohen,
A., Hougaard, D. M. and Nyboe Andersen, A. 2014 The prevalence of polycystic ovary
syndrome in a normal population according to the Rotterdam criteria versus revised
criteria including anti‐Mullerian hormone. Human Reproduction. 29 [4]: 791‐801.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐‘Participants were recruited from a list of employed female health‐care workers, aged
participants
20– 40 years, provided by the Human Resource Department at Copenhagen University
Hospital, Rigshospitalet, Denmark’
Age (years)= PCOS: 31.5+3.9, controls: 33.9+3.9
BMI (kg/m²)= PCOS: 24.2±4.2, controls: 22.9±3.4
N
PCOS: 74
Controls: 373
Setting
Copenhagen University Hospital, Rigshospitalet, Denmark
Index test
‘Serum AMH levels were assessed in duplicate by an enzyme‐linked immunosorbent
assay using the AMH/MIS kit (Immunotech, BeckmanCoulter, Marseilles, France)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Yes
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
Yes
control design
avoided?
(Q‐2)
Did the study
‘Users of OCs or contraceptive vaginal ring (n ¼ 231) were excluded from
Partial
avoid
the study population but included in a separate analysis of PCOS
inappropriate
characteristics’‐ potentially could have excluded some women with PCOS
exclusions?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

All assessed for components of the Rotterdam criteria (not explicitly
stated that they were screened against the Rotterdam criteria).

Yes

As above

Yes

Yes

Not
reported

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

N/A

Not
reported

No report of withdrawals
X%
treatment
X% control/
comparison
Not
reported

Yes

Yes

Yes

No

AMH evidence review

58

interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results‐
not reported
Withdrawals explained‐ no withdrawals reported
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Li 2012
Li, Y., Ma, Y., Chen, X., Wang, W., Li, Y., Zhang, Q. and Yang, D. 2012 Different diagnostic
power of anti‐Mullerian hormone in evaluating women with polycystic ovaries with and
without hyperandrogenism. Journal of Assisted Reproduction & Genetics. 29 [10]: 1147‐
51.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women diagnosed with PCOS with hyperandrogenism or normal androgen levels
participants
‐Women without PCOS who had fallopian tube or male factor infertility
Age (years)‐ PHA+: 29.95±4.13, PHA‐: 29.22±4.07, controls: 30.31±3.83
BMI (kg/m²)‐ PHA+:20.1±5.76, PHA‐: 23.35±5.22, controls: 20.52±1.58
N
PHA+: 62
PHA‐: 69
Controls: 61
Setting
Not reported, however authors are based in China
Index test
‘The serum levels of AMH were determined by enzyme‐linked immunosorbent assay
(ELISA; DSL Inc., Webster, TX, USA)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
Population and reference standard not specified
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
The exclusion criteria for the control group align with the components of
No
avoid
the Rotterdam criteria
inappropriate
exclusions?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

The exclusion criteria for the control group align with the Rotterdam
criteria

Yes

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

N/A

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

No
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population‐ population not
Very serious
reported
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ method not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not
reported
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Pigny 2006
Pigny, P., Jonard, S., Robert, Y. and Dewailly, D. 2006 Serum anti‐Mullerian hormone as a
surrogate for antral follicle count for definition of the polycystic ovary syndrome.
Journal of Clinical Endocrinology & Metabolism. 91 [3]: 941‐5.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria
participants
‐Women who were referred for IVF because of tubal and/or male infertility acted as the
control group
Age (years) mean (5th–95th % range)= PCOS: 29.0 (22–36.4), controls: 29.4 (22.8–36)
BMI (kg/m²) mean (5th–95th % range)= PCOS: 26.0 (19–39), controls: 23.4 (18.2‐31.8)
N
PCOS: 73
Controls: 96
Setting
Authors are based in France. Setting not explicitly stated in the methods.
Index test
‘Serum AMH levels were assessed using the second‐generation enzyme immunoassay
AMH‐EIA (reference A16507) provided by Immunotech (a Beckman Coulter company
from Marseille, France) according to the supplier’s instructions’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
No
avoid
inappropriate
exclusions?

Some of the exclusion criteria for the control group align with the
Rotterdam criteria. Furthermore, ‘any patient with at least one follicle
with a diameter greater than 9 mm or a serum estradiol level above 80
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

pg/ml was excluded from the study’‐ not sure if this is appropriate for
exclusion?
Yes

Yes

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

Yes

‘The functional sensitivity (i.e. the lowest concentration of AMH that could
be measured with an interassay coefficient of variation less than 20%) is
2.50 pmol/liter’

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

Not
reported
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No report of a power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population‐ not reported
Very serious
Exposed and non‐exposed selected by same method‐ not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no withdrawals reported
Results reported as per enrolled participants (even if not complete)‐ not
reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.

AMH evidence review

67

Pigny 2016
Pigny, P., Gorisse, E., Ghulam, A., Robin, G., Catteau‐Jonard, S., Duhamel, A. and
Dewailly, D. 2016 Comparative assessment of five serum antimullerian hormone assays
for the diagnosis of polycystic ovary syndrome. Fertility & Sterility. 105 [4]: 1063‐
1069.e3.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women who ‘were referred to our department for exploration of hyperandrogenemia,
participants
menstrual disorders,
and/or infertility due to male factor and/or tubal abnormality’
Age: between 18 and 35 years
BMI not reported
N
PCOS: 47
Controls: 48
Setting
An academic center laboratory in France
Index test
‘five AMH assays: three manual plate‐based enzyme‐linked immunosorbent assays
(ELISAs)—Gen II, EIA AMH/MIS, and Anshlab AL‐105i, using up‐to‐date technical
procedures—and two automated assays (on Access Dxi and Cobas analyzers)’
Reference standard
Rotterdam equivalent
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Inclusion criteria is not clearly defined
Partial
exclusion criteria
reported?
Does the study have a Partial
No mention of the reference standard
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Yes
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
Yes
control design
avoided?
(Q‐2)
Did the study
Patients with the following were excluded ‘suspicion of low ovarian
Partial
avoid
reserve
inappropriate
(FSH>12 IU/L and/or follicle number per ovary [FNPO] <6 and/or ovarian
exclusions?
volume [OV] <2.3 mL)… any patient with at least one follicle with a
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

diameter greater than 9 mm at U/S’. Not sure if this is an appropriate
exclusion?
Yes

Yes

Yes

Yes

Not
reported

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

Yes

‘Setting the specificity at 92%, we observed that the sensitivity was lower
for two assays, Access‐Dxi and especially the EIA AMH/ MIS, in accordance
with their slightly lower AUCs’

Not
reported

No withdrawals reported, however it is a retrospective study
X%
treatment
X% control/
comparison
Yes

Yes

Not
reported

Yes

No
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
Moderate
risk of bias?

No report of a power calculation

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results‐
not reported
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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Sahmay 2014
Sahmay, S., Aydin, Y., Oncul, M. and Senturk, L. M. 2014 Diagnosis of
Polycystic Ovary Syndrome: AMH in combination with clinical symptoms.
Journal of Assisted Reproduction & Genetics. 31 [2]: 213‐20.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‘Women admitted to the gynecologic endocrinology department of our
participants
university hospital with menstrual irregularities or symptoms of
hyperandrogenism’
Age (years)
AES‐ PCOS: 27.1±4.9, controls: 31.1±5.1
Rotterdam‐ PCOS: 27.4±5.4, controls: 31.2±4.9
NIH‐ PCOS: 26.2±5.2, controls: 30.1±5.1
BMI (kg/m²)
AES‐ PCOS: 25.7±4.6, controls: 26.2±7.5
Rotterdam‐ PCOS: 25.5±4.6, controls: 26.3±6.4
NIH‐ PCOS: 25.9±4.6, controls: 26.1±6.9
N
AES‐ PCOS: 195, controls: 411
Rotterdam‐ PCOS: 228, controls: 378
NIH‐ PCOS: 164, controls: 442
Setting
Department of Obstetrics and Gynecology, Division of Reproductive
Endocrinology, Cerrahpasa School of Medicine, Istanbul University, Turkey
Index test
‘AMH concentrations were measured with an enzymatically amplified two‐
sided immunoassay (AMH Gen II ELISA; Beckman Coulter Inc., Brea, CA)’
Reference standard
AES, Rotterdam, NIH
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and exclusion criteria
Unclear if some exclusion criteria were determined a‐priori or
Partial
reported?
not
Does the study have a clearly
Partial
focused question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum of
Yes
patients representative of
the patients who will
receive the test in practice?
Was a consecutive or
Not reported
random sample of patients
enrolled? (Q‐2)
Was a case‐control design
Yes
avoided?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

Did the study avoid
inappropriate exclusions?

Yes
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Yes

Yes

Yes

Yes

Yes

Not reported

Yes
Yes

Were withdrawals from the X%
treatment
study explained?
X% control/
comparison
Were uninterruptable/
Not reported
intermediate test results
reported?
Was the execution of all
Yes
tests described in sufficient
detail to permit replication
of the tests?

Withdrawals not reported

OTHER
ISSUES –

REPOR
T BIAS

ATTRITI
ON BIAS

DETECTION BIAS

(Q‐2)
Were all participants
assessed with both index
test and reference
standard?
(Also in Q‐2)
Did all patients receive the
same reference standard?
(Q‐2)
Is the reference standard
likely to correctly classify
the target condition?
(Q‐2)
Was the reference standard
independent of the index
test (ie. the index test did
not form part of the
reference standard)?
Were the reference
standard results interpreted
without knowledge of the
results of the index test?
(Q‐2)
Were the index test results
interpreted without
knowledge of the results of
the reference standard test?
(Q‐2)
If a threshold was used, was
it pre‐specified?
Is the time period between
tests short enough to be
reasonably sure that the
target condition did not
change between the two
tests?
(Also in Q‐2)
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Were the clinicians
undertaking the tests
representative of the
clinicians who will be
undertaking the tests in the
clinical setting?
Were the same clinical data
available when test results
were interpreted as would
be available when the test is
used in practice?
Were there any conflicts of
interest in the writing or
funding of this study?
If statistical analysis was
undertaken, was this
appropriate?
Comments
What is the overall risk of bias?

Yes

Yes

No

Partial

No report of a power calculation

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions
of the study.

INDIRE
CTNESS

No serious

IMPRE
CISION

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results‐ not
reported
Withdrawals explained
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
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PUBLICATION BIAS

No serious

Certainty of
evidence in study

Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Sahmay 2013
Sahmay, S., Atakul, N., Aydogan, B., Aydin, Y., Imamoglu, M. and Seyisoglu, H. 2013
Elevated serum levels of anti‐Mullerian hormone can be introduced as a new diagnostic
marker for polycystic ovary syndrome. Acta Obstetricia et Gynecologica Scandinavica. 92
[12]: 1369‐74.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria
participants
‐Women without PCOS who acted as the control group
Age (years)‐ PCOS: 25.82±5.3, controls: 26.62±5
BMI (kg/m²)‐ PCOS: 25.43±4.6, controls: 25.4±4.4
N
PCOS: 419
Controls: 151
Setting
Istanbul University Cerrahpasa Faculty of Medicine Hospital, Department of Obstetrics
and Gynecology, subdivision of Reproductive Endocrinology, Turkey
Index test
‘AMH concentrations were measured with an enzymatically amplified two‐sided
immunoassay (DSL‐10‐14400, Active Müllerian inhibiting substance/AMH enzyme‐linked
immunosorbent assay kit; Diagnostic Systems Laboratories, Webster, TX, USA)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
No mention of the reference standard
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Partial
Women with ‘a body mass index (BMI) below 19 kg/m² or above 35
of patients
kg/m²’ were excluded from the study. Women with a BMI outside this
representative of
range can also have PCOS, therefore the spectrum of patients selected is
only partially representative of the patients who will receive this test in
the patients who
practice.
will receive the
test in practice?
Was a
Not
reported
consecutive or
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

random sample of
patients enrolled?
(Q‐2)
Was a case‐
Yes
control design
avoided?
(Q‐2)
Did the study
No
avoid
inappropriate
exclusions?

Women with ‘a body mass index (BMI) below 19 kg/m² or above 35
kg/m²’ were excluded from the study. Women outside this BMI range can
have PCOS too. Women with ‘an FSH level higher than 12 mIU/L’ were
also excluded (not sure if this is appropriate or not?)
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

(Q‐2)

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

Yes

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

N/A

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Yes

Yes

No
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
Moderate
risk of bias?

No report of a power calculation

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study‐ irrelevant
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Saikumar 2013
Saikumar, P., Kalai Selvi, V. S., Prabhu, K., Venkatesh, P. and Krishna, P. 2013 Anti
mullerian hormone: A potential marker for recruited non growing follicle of ovarian pool
in women with polycystic ovarian syndrome. Journal of Clinical and Diagnostic Research.
7 [9]: 1866‐1869.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Infertile PCOS subjects were considered as cases
participants
‐Infertile women with regular cycles were considered as controls
Age (years)= PCOS: 33.4±4.1, controls: 30.9±2.79
BMI (kg/m²)= PCOS: 27.5 ± 2.65, controls: 25.0 ± 3.3
N
PCOS: 60
Controls: 60
Setting
Prashanth Fertility Centre and Sree Balaji Medical College and Hospital, India
Index test
‘Serum AMH was assayed by using the AMH/ MIS Enzyme Linked Immuno Sorbent Assay
(ELISA) kit (Immunotech‐Beckman, Marseilles, France)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
Yes
avoid
inappropriate
exclusions?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Not
reported

Yes

All cases met the Rotterdam criteria

Yes

Yes

Yes

Not
reported
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

Yes

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

No
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interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
High
risk of bias?

No power calculation

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ method not reported
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard‐ not reported
Reference standard independent of the index test‐ not reported
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)‐ not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Sopher 2014
Study citation
J Pediatr Endocr Met 2014; 27(11‐12): 1175–1179
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the general
participants
population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Reference standard

Outcomes

Non‐obese adolescents aged age 13 to 21 years
31 girls; 15 with PCOS and 16 healthy control
List where the intervention was conducted and assessed ie. hospital, clinic, community
and/or university setting.
Subspecialty ambulatory clinic, Columbia University Medical Centre, New York City
Required for all types of questions
Anti‐Mullerian hormone (AMH)
Test stated by the authors as the reference standard (gold standard); Required for
accuracy, cut‐off determination and comparison type questions; Not required with
reproducibility‐type questions.
NIH criteria
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of?
Adjunct use of AMH to diagnosis of PCOS
Yes

PATIENT SELECTION/SPECTRUM BIAS

Inclusion and
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum
No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
No
avoid
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

Yes

Yes

Yes

Not
reported

Not
reported
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DETECTION BIAS

No
Not
reported

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

No withdrawals

Yes

Yes

Not
reported

Yes

Not
reported
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IN
DI
RE

No serious

Other issue

IM
PR
ECI

No serious

Other issue

PUBLIC
ATION
BIAS

INCONSISTENCY

RISK OF
BIAS

interest in the
writing or funding
of this study?
If statistical
No report on sample size calculation
Partial
analysis was
undertaken, was
this appropriate?
Comments
Add any other relevant comments, including if this is likely to influence the results of the
study
What is the overall risk High
Low ‐ All of the criteria have been fulfilled or where criteria have not been
of bias?
fulfilled it is very unlikely the conclusions of the study would be affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population – not sure
Very serious
Outcome of interest not present at start of study
Results of ref std interpreted without knowledge of index test results –
no clear information on this
N/A
No serious
(Not likely to be relevant
for single studies)

No serious

Certainty of evidence in
study

Commercially funded
Discontinued studies
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Tokmak 2015
Study citation
Turk J Obstet Gynecol 2015;12:199‐204
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the general
participants
population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Reference standard

Outcomes

Adolescent and young adult (AYA) aged 15 to 23 years
90 total – 43 AYA with PCOS and 47 age‐matched healthy AYA (control)
List where the intervention was conducted and assessed ie. hospital, clinic, community
and/or university setting.
Adolescent outpatient clinic of Zekai Tahir Burak Women’s Health Education and
Research Hospital, Turkey
Required for all types of questions
Serum anti‐Mullerian hormone (AMH) levels
Test stated by the authors as the reference standard (gold standard); Required for
accuracy, cut‐off determination and comparison type questions; Not required with
reproducibility‐type questions.
Rotterdam criteria (3)
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of?

PATIENT SELECTION/SPECTRUM BIAS

Diagnosis of PCOS using serum AMH levels
Inclusion and
Partial
exclusion criteria
No exclusion criteria mentioned
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the

Not
reported

Yes

Yes

Yes

Yes

Yes

No
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Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when

Not
reported

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

DETECTION BIAS

reference
standard test?
(Q‐2)
If a threshold was No
used, was it pre‐
specified?

Although the blood samples for AMH levels were obtained on the second
or third day of the menstrual cycle, there was no information reported
when the diagnosis was made

No withdrawals reported

Yes

Yes

Not
reported

Yes
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IN
DI
RE

No serious

IM
PR
ECI

No serious

PU
BLI
CA

INCONSISTENCY

RISK
OF
BIAS

the test is used in
practice?
Were there any
No
conflicts of
interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
No report on sample size calculation
undertaken, was
this appropriate?
Comments
Add any other relevant comments, including if this is likely to influence the results of the
study
What is the overall risk
Low ‐ All of the criteria have been fulfilled or where criteria have not been
of bias?
fulfilled it is very unlikely the conclusions of the study would be affected.
Moderate
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population – no clear
Very serious
information provided
Outcome of interest not present at start of study
N/A
No serious
(Not likely to be relevant
for single studies)

No serious

Certainty of evidence in
study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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Tremellen 2015
Tremellen, K. and Zander‐Fox, D. 2015 Serum anti‐Mullerian hormone assessment of
ovarian reserve and polycystic ovary syndrome status over the reproductive lifespan.
Australian & New Zealand Journal of Obstetrics & Gynaecology. 55 [4]: 384‐9.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women who were having AMH tested. Some were diagnosed with PCOS, others were
participants
ovulatory controls. No report of age or BMI.
N
PCOS: 43
Controls: 113
Setting
Repromed clinical service, Australia
Index test
‘Assessment of serum AMH was performed using the Elecsys® AMH
electrochemiluminescence immunoassay on a Cobas e411 automated assay system
according to the manufacturer’s instructions (Roche, Australia)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Not
reported
exclusion criteria
reported?
Does the study have a Partial
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum Yes
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
control design
avoided?
(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test

CLASSIFIC
ATION/VE

PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

Yes

Not
reported

Not
reported
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DETECTIO
N BIAS

and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably

Yes

All women with PCOS diagnosed according to the Rotterdam criteria

Yes

Yes

Yes

Not
reported

N/A

Not
reported
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of
interest in the
writing or funding
of this study?
If statistical
analysis was
undertaken, was
this appropriate?

No withdrawals reported, however this is a retrospective study
X%
treatment
X% control/
comparison
Yes

Yes

Yes

Yes

Not
reported

Partial

No report of a power calculation
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Comments
What is the overall
risk of bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard‐ not
reported
Reference standard independent of the index test‐ not reported
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study ID
Villarroel 2011
Study citation
Human Reproduction, Vol.26, No.10 pp. 2861–2868, 2011
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the general
participants
population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Reference standard

Outcomes

Healthy non obese adolescents with mean age 16.3 years old (range: 13.5–19.75 years
old)
74 adolescents
List where the intervention was conducted and assessed ie. hospital, clinic, community
and/or university setting.
San Borja Arriara´n Hospital, Chile
Required for all types of questions
AMH levels
Test stated by the authors as the reference standard (gold standard); Required for
accuracy, cut‐off determination and comparison type questions; Not required with
reproducibility‐type questions.
Transabdominal ultrasound
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of?

PATIENT SELECTION/SPECTRUM BIAS

Diagnosis of PCOM using AMH levels
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum
of patients
representative of Yes
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
Yes
control design
avoided?
(Q‐2)
Did the study
Yes
avoid
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)

Yes

Yes

Yes

Yes

Yes

Yes
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DETECTION BIAS

No

Yes

REPORT
BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

Assessed on the same day

No withdrawals reported

ATTRITION
BIAS

If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of

Yes

Yes

Not
reported

Yes

Not
reported
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INCONSISTENCY

No serious
(Not likely to be relevant
for single studies)

IN
DI
RE

No serious

IM
PR
ECI

No serious

PU
BLI
CA

RIS
K
OF

interest in the
writing or funding
of this study?
If statistical
Partial
analysis was
No report on sample size determination
undertaken, was
this appropriate?
Comments
Add any other relevant comments, including if this is likely to influence the results of the
study
What is the overall risk
Low ‐ All of the criteria have been fulfilled or where criteria have not been
Low
of bias?
fulfilled it is very unlikely the conclusions of the study would be affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No Serious

No serious

Certainty of evidence in
study

N/A

High: We are very confident in the evidence supporting the
recommendation. Further research is very unlikely to change the estimates
of effect.
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Wiweko 2014
Wiweko, B., Maidarti, M., Priangga, M. D., Shafira, N., Fernando, D., Sumapraja, K.,
Natadisastra, M. and Hestiantoro, A. 2014 Anti‐mullerian hormone as a diagnostic and
prognostic tool for PCOS patients. Journal of Assisted Reproduction & Genetics. 31 [10]:
1311‐6.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria.
participants
‐Women without PCOS who acted as the control group
Age (years)= PCOS: 29.55±3.94, controls: 31.86±3.88
BMI (kg/m²)= PCOS: 25.86 (17.85–39.14)*, controls: 25.00±5.77
*median (minimum—maximum)
N
PCOS: 71
Controls: 71
Setting
Tertiary academic hospital Jakarta
Index test
‘AMH levels were measured by using the Gen II enzyme‐linked immunosorbent assay
(ELISA) with units of ng/ml’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Consecutive
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
Yes
avoid
inappropriate
exclusions?
(Q‐2)
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Yes

Yes

All cases were women who met the Rotterdam diagnostic criteria for
PCOS

Yes

Yes

Yes

Not
reported

N/A
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of
interest in the
writing or funding
of this study?

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Yes

‘Clinical evaluation and ultrasonography examination were performed by
authors who specialized in reproductive endocrinology’

Yes

No

‘Research grant from University of Indonesia—Dr Cipto Mangunkusumo
General Hospital, Jakarta and Indonesia’
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If statistical
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
risk of bias?

Partial

No report of a power calculation

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
Reference standard independent of the index test‐ not reported
Results of ref std interpreted without knowledge of index test results
Withdrawals explained
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Woo 2012
Woo, H. Y., Kim, K. H., Rhee, E. J., Park, H. and Lee, M. K. 2012 Differences of the
association of anti‐Mullerian hormone with clinical or biochemical characteristics
between women with and without polycystic ovary syndrome. Endocrine Journal. 59 [9]:
781‐90.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Pre‐menopausal Korean women with PCOS, diagnosed according to the Rotterdam
participants
criteria
‐Pre‐menopausal Korean women without PCOS, who acted as controls
Age (years)= PCOS: 25.3±5.0, controls: 27.8±4.7
BMI (kg/m²)= PCOS: 21.3±3.40, controls: 20.1±1.88
N
PCOS: 87
Controls: 53
Setting
Gynecology clinic of the Kangbuk Samsung Hospital, Seoul, South Korea
Index test
‘Serum levels of AMH were measured with a second generation enzyme immunoassay
AMH‐EIA (reference A16507; Immunotech‐Coulter, Marseille, France)’
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or
PATIENT SELECTION/SPECTRUM BIAS

Study ID
Study citation

random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
Yes
avoid
inappropriate
exclusions?
(Q‐2)
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?

Yes

Yes

All participants with PCOS met the Rotterdam criteria

Yes

Yes

Yes

Not
reported

N/A
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DETECTION BIAS
OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of
interest in the
writing or funding
of this study?

Not
reported

No withdrawals reported
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

No

‘This work was supported by research grants from the IN‐SUNG
Foundation for Medical Research’
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If statistical
analysis was
undertaken, was
this appropriate?
Comments
What is the overall
risk of bias?

Partial

No power calculation

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRECTN
ESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ unclear how
PCOS subjects were recruited at the clinic
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard
Reference standard independent of the index test‐ not reported
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Yetim 2016
Study citation
J Clin Res Pediatr Endocrinol 2016;8(3):288‐297
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Describe whether they were gender specific, had a particular condition or the general
participants
population, age and any other relevant characteristics (e.g. BMI)

N
Setting

Index test

Adolescent girls with PCOS aged between 14.5 to 20 years (mean 16.72 years)
Body mass index‐matched controls with mean age of 15.18 years
53 girls with PCOS
26 healthy peers
List where the intervention was conducted and assessed ie. hospital, clinic, community
and/or university setting.
Istanbul University, Turkey
Required for all types of questions
AMH levels
Other tests - INSL3, INH-A, and INH-B

Reference standard

Outcomes

Test stated by the authors as the reference standard (gold standard); Required for
accuracy, cut‐off determination and comparison type questions; Not required with
reproducibility‐type questions.
Rotterdam criteria
Accuracy (comparison with the reference standard test) – eg Accurate diagnosis of?
Diagnosis of PCOS using AMH levels
Partial
Exclusion criteria for the controls were not mentioned

PATIENT SELECTION/SPECTRUM BIAS

Inclusion and
exclusion criteria
reported?
Does the study have a Yes
clearly focused
question?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Yes
consecutive or
random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
AMH evidence review
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CLASSIFICATION/VERIFICATION/INCORPORATION/REVIEW BIAS

(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants
assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the

Partial

Not sure for controls as there was no report

No

Not enough information provided whether the reference standard applied
to the control group
‐

healthy peers who were eumenorrheic for at least two years considered as
controls

No

Yes

Yes

Yes

No
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DETECTION BIAS

No

Yes

OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests
short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when

Ultrasound (US) examinations were performed on the same day as the
hormonal and biochemical determinations

No withdrawals reported

Yes

Yes

Partial

Yes
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PUBLI
CATIO
N

IMPR
ECISI
ON

INDIRECT
NESS

INCONSISTENCY

RISK OF BIAS

the test is used in
practice?
Were there any
No
conflicts of
interest in the
writing or funding
of this study?
If statistical
No report on sample size calculation
Partial
analysis was
undertaken, was
this appropriate?
Comments
Add any other relevant comments, including if this is likely to influence the results of the
study
What is the overall risk
Low ‐ All of the criteria have been fulfilled or where criteria have not been
High
of bias?
fulfilled it is very unlikely the conclusions of the study would be affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study
Random or consecutive enrolment
All received the same of both index test and reference standard
No serious
(Not likely to be relevant
for single studies)

No serious

No serious
Serious
Very serious
No serious
Serious
Very serious

Certainty of evidence in
study

Wide confidence intervals

Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Zadehmodarres 2015
Zadehmodarres, S., Heidar, Z., Razzaghi, Z., Ebrahimi, L., Soltanzadeh, K. and Abed, F.
2015 Anti‐mullerian hormon level and polycystic ovarian syndrome diagnosis. Iranian
Journal of Reproductive Medicine. 13 [4]: 227‐230.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
‐Women with PCOS diagnosed according to the Rotterdam criteria.
participants
‐Women without PCOS who acted as the control group
Age (years)= PCOS: 27.07±4.49, controls: 28.68±4.98
BMI (kg/m²)= PCOS: 29.02±6.53, controls: 28.76±3.41
N
PCOS: 60
Controls: 57
Setting
Infertility clinic, Mahdieh Hospital, Tehran, Iran
Index test
Serum hormonal level of AMH (ELIZA, Beckman‐culter, ng/ml)
Reference standard
Rotterdam criteria
Outcomes
Accuracy (comparison with the reference standard test)
Sensitivity and specificity, and AUC
Inclusion and
Yes
exclusion criteria
reported?
Does the study have a Partial
clearly focused
question?

random sample of
patients enrolled?
(Q‐2)
Was a case‐
No
control design
avoided?
(Q‐2)
Did the study
avoid
inappropriate
exclusions?
(Q‐2)
Were all
participants

CLA
SSIF

PATIENT SELECTION/SPECTRUM BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
(INCLUDING ITEMS FROM THE QUADAS‐2 TOOL)
Was the spectrum No
of patients
representative of
the patients who
will receive the
test in practice?
Was a
Not
reported
consecutive or

Yes

Not
reported
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DET
ECTI

assessed with
both index test
and reference
standard?
(Also in Q‐2)
Did all patients
receive the same
reference
standard?
(Q‐2)
Is the reference
standard likely to
correctly classify
the target
condition?
(Q‐2)
Was the
reference
standard
independent of
the index test (ie.
the index test did
not form part of
the reference
standard)?
Were the
reference
standard results
interpreted
without
knowledge of the
results of the
index test?
(Q‐2)
Were the index
test results
interpreted
without
knowledge of the
results of the
reference
standard test?
(Q‐2)
If a threshold was
used, was it pre‐
specified?
Is the time period
between tests

Yes

All patients in the case group were diagnosed according to the Rotterdam
criteria.

Yes

Yes

Yes

Not
reported

N/A

Not
reported
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OTHER ISSUES – APPLICABILITY/COMPARABILITY/VARIATION

REPORT
BIAS

ATTRITION
BIAS

short enough to
be reasonably
sure that the
target condition
did not change
between the two
tests?
(Also in Q‐2)
Were
withdrawals from
the study
explained?
Were
uninterruptable/
intermediate test
results reported?
Was the
execution of all
tests described in
sufficient detail to
permit replication
of the tests?
Were the
clinicians
undertaking the
tests
representative of
the clinicians who
will be
undertaking the
tests in the
clinical setting?
Were the same
clinical data
available when
test results were
interpreted as
would be
available when
the test is used in
practice?
Were there any
conflicts of
interest in the
writing or funding
of this study?
If statistical
analysis was

No report of withdrawals
X%
treatment
X% control/
comparison
Not
reported

Yes

Not
reported

Yes

No

Partial

No power calculation
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undertaken, was
this appropriate?
Comments
What is the overall
risk of bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

INDIRE
CTNESS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method‐ method not
reported
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not reported
All received the same of both index test and reference standard‐ not
reported
Reference standard independent of the index test‐ not reported
Results of ref std interpreted without knowledge of index test results
Withdrawals explained‐ no report of withdrawals
Results reported as per enrolled participants (even if not complete)‐
not reported
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

Serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single studies)
Outcome dissimilarity (Not relevant for single studies)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single studies)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single studies)
Limited search (Not relevant for single studies)
Missing grey literature (Not relevant for single studies)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single studies)
Other issue
Very low: Any estimate of effect is very uncertain.
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Appendix III: Table of excluded studies
No.
1.

2.

3.
4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

Citation
Anckaert, E., M. Oktem, A. Thies, M. Cohen‐Bacrie, N. M. Daan, J. Schiettecatte, C. Muller, D.
Topcu, A. Groning, F. Ternaux, C. Engel, S. Engelmann and C. Milczynski (2016). "Multicenter
analytical performance evaluation of a fully automated anti‐Mullerian hormone assay and
reference interval determination." Clinical Biochemistry 49(3): 260‐267.
Dewailly, D., Andersen, C. Y., Balen, A., Broekmans, F., Dilaver, N., Fanchin, R., Griesinger, G.,
Kelsey, T. W., La Marca, A., Lambalk, C., Mason, H., Nelson, S. M., Visser, J. A., Wallace, W. H.
and Anderson, R. A. 2014 The physiology and clinical utility of anti‐Mullerian hormone in
women. Human Reproduction Update. 20 [3]: 370‐85.
Gruson, D. and E. Homsak (2015). "Measurement of anti‐Mullerian hormone: performances
of a new ultrasensitive immunoassay." Clinical Biochemistry 48(6): 453‐455.
Lauritsen, M. P., Pinborg, A., Loft, A., Petersen, J. H., Mikkelsen, A. L., Bjerge, M. R. and Nyboe
Andersen, A. 2015 Revised criteria for PCOS in WHO Group II anovulatory infertility ‐ a revival
of hypothalamic amenorrhoea? Clinical Endocrinology. 82 [4]: 584‐91. E ‐ no AUC or SS
Lie Fong, S., Schipper, I., Valkenburg, O., de Jong, F. H., Visser, J. A. and Laven, J. S. 2015 The
role of anti‐Mullerian hormone in the classification of anovulatory infertility. European
Journal of Obstetrics, Gynecology, & Reproductive Biology. 186 75‐9.
Oncul, M., Sahmay, S., Tuten, A., Acikgoz, A. S. and Gurleyen, H. C. 2014 May AMH levels
distinguish LOCAH from PCOS among hirsute women? European Journal of Obstetrics,
Gynecology, & Reproductive Biology. 178 183‐7.
Pehlivanov, B. K. and Orbetzova, M. M. 2011 Anti‐Mullerian hormone in women with
polycystic ovary syndrome. Folia Medica (Plovdiv). 53 [1]: 5‐10.
Pinola, P., Morin‐Papunen, L. C., Bloigu, A., Puukka, K., Ruokonen, A., Jarvelin, M. R., Franks,
S., Tapanainen, J. S. and Lashen, H. 2014 Anti‐Mullerian hormone: correlation with
testosterone and oligo‐ or amenorrhoea in female adolescence in a population‐based cohort
study. Human Reproduction. 29 [10]: 2317‐25.
Sahmay, S., Atakul, N., Oncul, M., Tuten, A., Aydogan, B. and Seyisoglu, H. 2013 Serum anti‐
Mullerian hormone levels in the main phenotypes of polycystic ovary syndrome. European
Journal of Obstetrics, Gynecology, & Reproductive Biology. 170 [1]: 157‐61.
Savas‐Erdeve, S., Keskin, M., Sagsak, E., Cenesiz, F., Cetinkaya, S. and Aycan, Z. 2016 Do the
Anti‐Mullerian Hormone Levels of Adolescents with Polycystic Ovary Syndrome, Those Who
Are at Risk for Developing Polycystic Ovary Syndrome, and Those Who Exhibit Isolated
Oligomenorrhea Differ from Those of Adolescents with Normal Menstrual Cycles? Hormone
research in pdiatrics. 85 [6]: 406‐11.
Tal, R., Seifer, D. B., Khanimov, M., Malter, H. E., Grazi, R. V. and Leader, B. 2014
Characterization of women with elevated antimullerian hormone levels (AMH): correlation of
AMH with polycystic ovarian syndrome phenotypes and assisted reproductive technology
outcomes. American Journal of Obstetrics & Gynecology. 211 [1]: 59.e1‐8.
Tokmak, A., Kokanali, D., Timur, H., Kuntay Kokanali, M. and Yilmaz, N. 2016 Association
between anti‐Mullerian hormone and insulin resistance in non‐obese adolescent females
with polycystic ovary syndrome. Gynecological Endocrinology. 32 [11]: 926‐930.
Tuten, A., Sahmay, S., Oncul, M., Acikgoz, A. S., Imamoglu, M., Gurleyen, H. C. and Senturk,
M. L. 2014 Serum AMH levels in the differential diagnosis of hyperandrogenemic conditions.
European Journal of Obstetrics, Gynecology, & Reproductive Biology. 177 121‐5.

Reason for exclusion
Compares techniques
but not diagnostic
accuracy of AMH for
PCOS or PCOM
Narrative review

Not in women with
PCOS
Not diagnostic
accuracy of AMH for
PCOS or PCOM
Not diagnostic
accuracy of AMH for
PCOS or PCOM
No control group

Narrative review
No control group

No control group and
discriminates between
PCOS phenotypes not
AMH
No useable data

No control group

Not diagnostic
accuracy of AMH for
PCOS or PCOM
Not diagnostic
accuracy of AMH for
PCOS or PCOM
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1.6
NARRATIVE REVIEW
Clinical question: In women with suspected PCOS is there evidence of ethnic and geographic
variations in prevalence and presentation?
Clinical presentations and issues
Polycystic ovary syndrome (PCOS) was originally described in Caucasians and subsequently has shown to be
prevalent across the world. There have been many descriptions of the presentations and the response to
treatment among different ethnic groups. However, there have been very few descriptions of differences in
PCOS presentation and prevalence between different ethnic groups except in the same country. These are
often flawed based on a failure to take into consideration modifying factors. For instance several
descriptions from the United States, comparing people of Caucasian origin with those of African American
and immigrant Asian background do not take into consideration differences in diet, lifestyle and occupation.

Clinical practice gap: need for guidance
Health personnel see patients of different ethnic backgrounds and try and apply the same diagnostic
principles to the diagnosis of PCOS. It is important to provide guidance to them and patients on potential
differences to consider between groups.

Summary of key diagnostic features between ethnic and geographic origins:
1. Ovulation ‐ There is little evidence that this varies across different groups.
2. Testosterone measurements – Most studies from Asia, Europe and North America show similar
levels of testosterone in the blood of subjects with PCOS.
3. Ultrasound features – Data on this aspect are compromised by the differences of ultrasound probes
used, diagnostic features and skill and consistency of the operator. However there is little evidence
to suggest a difference in ultrasound features between ethnic groups.
4. Skin manifestations – As part of the hyperandrogenism definition, hirsutism is taken into
consideration and there are clear differences between ethnic groups, with women from Middle
Eastern and South Asian origin having far greater hirsutism that for example, those of Eastern Asian
origin. In the latter group acne seams to be more common.
5. Metabolic features – There are clear differences in body mass index between different ethnic groups
but this is probably not genetic and is more dependent on lifestyle and environmental factors. Body
mass index (BMI) in parts of North America are enormous compared to some parts of Europe and
East Asia. There is therefore a concomitant increase in insulin resistance, diabetes mellitus and lipid
profiles but much of this is probably dependent on BMI rather than ethnic factors.

Summary of other features in PCOS
1. Genetic data – The original genetic data came from China and several elements of this genotype
were confirmed in genome wide studies from North America and Europe. Additional genes were
identified in these populations and there is now some variation between the Asian and the
Caucasian databases, but this is commonly found when genome wide scans are done even within
the same population. At the moment there is no clear evidence for genetic difference in the origins
of PCOS compared to those between different ethnic populations.
2. Psychological response to PCOS – This is impossible to determine between ethnic groups, largely
because of societies and support mechanisms that exist in different communities. It is clear that in
groups where there is a strong family presence and support, that the psychological impact is less
than those that are more isolated and under pressure as an individual to have a child. Substantial

research needs to be done in this area to see how different ethnic groups respond to the
psychological impact of knowing they have PCOS.
3. Response to treatment – There have been a number of studies that suggest that response to IVF
treatment is less successful in women with an Asian background but there is no similar data for
ovulation induction. This is an area that continues to need exploration.
4. Prevalence – The highest prevalence has been reported among Australian aboriginal women and
South Asians migrating to developed countries with a high incidence of excessive BMI

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
Health professionals should consider the ethnic variations in presentation and manifestation of patients with
PCOS.
CLINICAL PRACTICE POINT
Health professionals should be aware that the prevalence and presentation of PCOS varies across ethnic
groups, including differences in skin manifestations (e.g. hirsutism and acanthosis nigricans) and metabolic
sequelae (e.g. obesity and insulin resistance).
RESEARCH RECS
Research should be intensified looking at the differences between ethnic groups in terms of clinical and
metabolic presentations of PCOS as well as psychological and treatment effects
Need to capture more diverse populations, particularly from the African and South American continents.
Need research on ethnic variation, including prevalence, phenotype and manifestations.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

2
Favours this
option

9
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion

Patients will get more individualized care.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

4
Favours this
option

7
Probably favours
this option

Neither favours this
option or other options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

No undesirable effects.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence
The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?

Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Consistent with principles of patient centred care.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence
No evidence was identified to address this criterion.
Panel discussion
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
No evidence was identified to address this criterion.
Panel discussion
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Acceptability

Probably
reduced

Probably no
impact

Probably
increased

Increased

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

CONCLUSIONS

Consensus recommendation
Health professionals should consider the ethnic variations in presentation and manifestation of patients with
PCOS.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point

Health professionals should be aware that the prevalence and presentation of PCOS varies across ethnic
groups, including differences in skin manifestations (e.g. hirsutism and acanthosis nigricans) and metabolic
sequelae (e.g. obesity and insulin resistance).
Subgroup considerations

Be aware that this may be specifically relevant for ethnic minorities.
Implementation considerations

HPs may not be aware of the ethnic differences.
Monitoring and evaluation

Use words from previous.
Research priorities

Research should be intensified looking at the differences between ethnic groups in terms of clinical and
metabolic presentations of PCOS as well as psychological and treatment effects.
Need to capture more diverse populations, particularly from the African and South American continents.
Need research on ethnic variation, including prevalence, phenotype and manifestations.

1.7
NARRATIVE REVIEW
Clinical question: What is the post‐menopausal phenotype of PCOS and how elevated should
androgens be to indicate PCOS?
Prevalence and problem
The diagnosis of PCOS by the 2003 Rotterdam Criteria with two out of three criteria of oligo‐ and/or
anovulation, clinical or biochemical hyperandrogenism and polycystic ovaries by ultrasound is well ‐
established in PCOS.

Clinical practice gap: need for guidance
However, these three criteria for diagnosis are altered with aging hence the aging and postmenopausal
phenotypes of PCOS are poorly defined. Diagnostic criteria for PCOS after menopause is important for
individual patient management as well as to guide research investigating long‐term outcomes in PCOS.

Summary of key information
With aging, changes occur in all three PCOS diagnostic criteria.
Menstrual cycles become more regular with aging in women with PCOS (Brown et al., 2011; Elting et al.,
2000; Vulpoi et al., 2007).
Ovarian volume and follicle number decrease longitudinally in PCOS and control women. Using cross‐
sectional data, ovarian volume and follicle number decrease in both groups, but the decrease in ovarian
volume is less pronounced in women with PCOS than in controls. Age‐based criteria to define polycystic
ovarian morphology have been proposed using a combination of age, log ovarian volume, follicle number,
and testosterone to distinguish PCOS subjects from those without PCOS (Alsamarai et al., 2009). Aging
women with PCOS and regular cycles have a lower follicle count than those with irregular cycles (Elting et al.,
2003).
Androgen levels in women with PCOS decrease with age toward menopause (Liang et al., 2011; Winters et
al., 2000) including DHEAS (Carmina et al., 2012) and in longitudinal and cross‐sectional studies using LCMS
(Pinola et al., 2015). Testosterone levels, FAI, and calculated free testosterone are significantly higher in
women with PCOS aged 18–44 years compared to women without PCOS (Pinola et al., 2015).
The average age of menopause in PCOS is not known. A two‐year delay in the age of menopause has been
estimated using AMH levels in PCOS compared to non‐PCOS women (Tehrani et al., 2010). Women with
PCOS have been independently associated with later menopause, when compared to women with no history
of PCOS(Li et al., 2016).
There is no established phenotype for PCOS after menopause. In postmenopausal women, menses ceases so
anovulation cannot be used as a diagnostic criterion.
There have been conflicting results for postmenopausal PCO. A study using a definition of PCO as defined by
eight or more follicles of 2–8mm and an increase in ovarian stroma suggested PCO are present in
postmenopausal women (Birdsall & Farquhar, 1996). However, pathology demonstrates absence of
secondary follicles in postmenopausal ovaries (Richardson et al., 1987). In PCOS, a small study using direct
comparison between ultrasound and pathology found that hypoechoic structures on ultrasound in
postmenopausal women with PCOS corresponded to inclusion cysts and vascular structures rather than
follicles (Alsamarai et al., 2009).
Postmenopausal women with PCOS report more hirsutism than controls (Schmidt, Brannstrom, et al., 2011)

but little is known about acne and alopecia in postmenopausal women. Postmenopausal women with PCOS
have higher 17‐hydroxyprogesterone, androstenedione, DHEAS, total T, FAI and lower SHBG baseline levels
than women without PCOS (Markopoulos et al., 2011; Schmidt, Brannstrom, et al., 2011). In one study, only
DHEAS and androstenedione remained higher in women aged more than 50 with PCOS compared to women
without PCOS after adjustment for BMI. As previously mentioned, androgen levels decreased with age but
they have been noted to increase after age 50 in women with PCOS (Pinola et al., 2015). However, androgen
assays are unreliable in women with poor precision with all assays at low testosterone levels (Legro et al.,
2010).
Post‐menopausal women with PCOS have been shown to have persistence of abnormal glucose metabolism
(Puurunen et al., 2011) and higher triglycerides than controls (Schmidt, Landin‐Wilhelmsen, et al., 2011).
Other methods to identify PCOS in postmenopausal women have been proposed. For PCOS diagnosis in
menopause some studies have relied on a previous history of oligoovulation, the presence of PCO and
current features of hyperandrogenism: hyperandrogenemia or hirsutism (Krentz et al., 2007), the top
quartile of androgens to define hyperandrogenaemia (Merz et al., 2016) or inclusion of insulin resistance
(Gabrielli et al., 2015).
Previous Guidelines have suggested that in the absence of diagnostic criteria for PCOS in perimenopausal
and menopausal women, a presumptive diagnosis of PCOS can be based upon a well‐documented long‐term
history of oligomenorrhea and hyperandrogenism during the reproductive years. The presence of PCO
morphology on ultrasound would provide additional supportive evidence, although this is less likely in a
menopausal woman (Legro et al., 2013).

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
A post‐menopausal phenotype of PCOS is likely characterized by continuing evidence of hyperandrogenism.
If the patient has been diagnosed previously with PCOS, the patient should be considered to still have PCOS.
If the patient has a previous history of oligomenorrhoea and hyperandrogenism and/or PCOM in the
reproductive years, she could be considered to have PCOS.
CLINICAL PRACTICE POINT
Postmenopausal women presenting with new‐onset or worsening hirsutism, or other symptoms of severe
hyperandrogenism, should be investigated to rule out androgen‐secreting tumors and ovarian
hyperthecosis.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

4
Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to narrative review.
Panel discussion

Development of standardised classification criteria for postmenopausal PCOS is an important step in ensuring
consistent inclusion and exclusion of patients in future studies (in this relatively understudied group)
A presumed diagnosis of postmenopausal PCOS may be of benefit to individual patients so management can
be tailored to treat symptoms with a known aetiology and assessment of known long-term consequences can
be performed (although the efficacy of treatment in these patients has not been established in this population)
Providing clarity on post-menopausal PCOS phenotype and persistence of PCOS post-menopause.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Undesirable effects are unclear.
May miss new diagnosis of PCOS (but unlikely to develop new–onset PCOS postmenopause)
Reliance on history may overestimate the presence of oligo/amenorrhoea, but some causes such as thyroid or
prolactin abnormalities can be checked and detailed history of excessive exercise, stress, diet, weight change,
medications, systemic illness, history of uterine instrumentation and menopausal symptoms can be taken to
minimise this risk
Labelling of patients with a diagnosis may have adverse consequences (psychological etc)
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?

Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Postmenopausal patients diagnosed with PCOS may value opportunity to have treatment tailored to symptoms
and assessment of long-term consequences
Researchers may value greater clarity of diagnosis of PCOS in postmenopausal women.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

All agreed.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

A classification criteria for PCOS postmenopause may increase resources needed to provide treatment and
assessment for long-term consequences. Of note treatment is symptomatic so patients may well have received
treatment regardless of the diagnosis.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

There was no evidence for this. Development of classification criteria would theoretically allow for
appropriate studies to evaluate cost effectiveness.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

No considerations for implementation of the recommendation for disadvantaged groups or different baseline
conditions.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

3
Don't know

Varies

No

Probably No

9
Probably Yes

Yes

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Patients, clinicians and researchers are likely to accept the balance.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

No major issues foreseen.

Probably No

CONCLUSIONS
Consensus recommendations

A post-menopausal phenotype of PCOS is likely characterized by continuing evidence of hyperandrogenism.
If the patient has been diagnosed previously with PCOS, the patient should be considered to still have PCOS.
If the patient has a previous history of oligomenorrhoea and hyperandrogenism and/or PCOM in the
reproductive years, she could be considered to have PCOS.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point

Postmenopausal women presenting with new-onset or worsening hirsutism, or other symptoms of severe
hyperandrogenism, should be investigated to rule out androgen-secreting tumors and ovarian hyperthecosis.

Subgroup considerations

Awareness of differential expression of hyperandrogenism (clinical or biochemical) in different ethnic groups.
Asian women are less likely to manifest hirsutism resulting from androgen excess (a Ferriman-Gallwey score
(>2) is considered to be abnormal in Asian women).
When recruiting or diagnosing menopausal women with PCOS in Asian populations there may be underdiagnosis - history of or current clinical hirsutism needs to be carefully assessed in the Asian population.
Implementation considerations

Education of family physicians and gynaecologists as to timing of diagnosis and normal physiologic
processes.
Monitoring and evaluation

Ongoing review of the classification criteria is required by future Guideline Development Groups– new
evidence may lead to changes in the criteria
Research priorities

Long-term cohort studies are needed to establish a postmenopausal phenotype of PCOS.
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1.8
EVIDENCE REVIEW
Clinical questions:
1) Are women with PCOS at increased risk for CVD?
2) In women with PCOS, what is the most effective tool/method to assess risk of CVD?
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Background
CVD remains one of the leading causes of death in women World‐wide. There is an increased prevalence in metabolic
syndrome in women with PCOS [1, 2]. They also have abnormal traditional (hyperinsulinaemia, dyslipidaemia,
hypertension) CVD risk factors. Dyslipidaemia in PCOS occurs in the setting of abnormal lipid metabolism which may
be due to a combination of overproduction of triglyceride‐rich lipoproteins and increased catabolism of high density
lipoprotein particles [3, 4]. These abnormalities are thought to be a consequence of a global metabolic effect of IR and
an excess of both visceral and hepatic fat [3]. Lifestyle interventions improve dyslipidaemia [3].
In women with PCOS, other novel CVD risk factors (C‐reactive protein [hsCRP], endothelial dysfunction and impaired
fibrinolysis) [5‐12] and early onset cardiovascular dysfunction (endothelial dysfunction, arterial stiffness, plaques and
coronary artery calcification) [7‐9], have been noted and are related to IR and obesity [13‐15]. High androgens and low
SHBG have also been linked to increased CVD risk in both pre‐ and post‐menopausal women [16]. Studies to date
suggest that women with PCOS have subclinical evidence of premature CVD [11, 17, 18]. Two large epidemiological
studies have reported increased prevalence of CVD among women with anovulation [19, 20], but initial long term
studies have not shown an increase in cardiovascular events or cardiovascular mortality with PCOS [11, 21, 22]. These
studies have been limited in their methodology and we lack large prospective studies.
As CVD is the biggest killer of women and ~80% is preventable, the public health impact of early identification and
targeted prevention in high risk, young, reproductive age women with PCOS is likely to be very significant [23‐26],
however the best method for assessing cardiovascular risk in women with PCOS remains unclear.

Summary of evidence – Question 1: Are women with PCOS at increased risk for CVD?
Included studies
Two systematic reviews [27, 28] and eight observational studies [11, 22, 29‐34] were identified by the search to address
risk of CVD in women with PCOS. Seven of the observational studies were addressed across the two systematic reviews,
however the systematic reviews included studies in the analysis that do not meet the PICO for this evidence review,
therefore the data from the systematic reviews cannot be used here. The risk of bias/methodological quality
assessments from the systematic reviews will be used. Studies were retrospective (six) and prospective cohort (one)
studies reporting CVD‐related event rates in women with and without PCOS over time.
The highly rigorous search strategy did not identify any studies to address the most effective tool to assess CVD risk in
women with PCOS.
Table of characteristics of included studies
Study ID

Follow
up
(years)
Calderon‐
20
Margalit 2014 possibly
[29] Prospective 16
Cibula 2000
NR,
[30]
PCOS
Retrospective diagnsd
1960‐
1981

Setting Risk of bias
/GRADE
certainty
USA
High ROB
Very low
certainty
Czech
High ROB
Repub. Very low
certainty

N

Age
at end

BMI
at end

PCOS
crit.

CVD
Outco‐
history mes

P: 55
C: 668

P: 45.4±3.44
C: 45.4±3.57

P: 29.3±6.50
C: 29.9±7.47

Rott

7 had
CAC
ISH in C

P: 28
C: 752

P: 51.9±4.64
C: 51.0±4.21
NS

P: 28.0±4.21
C: 28.2±5.42
NS

Rott

NR

CAD
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Iftikhar 2012
[31]
Retrospective

23.7±
13.7

USA

Moderate
ROB
Low
certainty

P: 309
C: 343

P: 44.4±12.9
C: 48.8±10.2
p<.001

Norway Moderate
ROB
Low
certainty
Mani 2013 [33] ~20
UK
Moderate
Retrospective >12000
ROB
person‐
Low
certainty
yrs

P: 131
C: 723

NR

P: 2301
C: NR

P: 36.3±10.0
(16‐79)
C: NR

P: 21,734
C: 86,936

P: 27.1±7.1
C: 27.1±7.1
p=0.999

Lunde 2007 [32] 15–25
Retrospective

Morgan 2012
[34]
Retrospective

Schmidt 2011
[22]
Retrospective
Wild 2000 [11]
Retrospective

Med/IQ UK
R P: 4.7,
2.0–8.6
C: 5.8,
2.7–9.6
21
Sweden

Low ROB
High
certainty

P: (n=228)
29.4±7.77
C: (n=291)
28.3±7.47
p=.01
P: 24.7
(17.0–36.9)
C: NR

Rott

NR

MI, UA,
stroke,
CBS,
death

Rott

NR

MI,
stroke

PCOS: 24.7% Rott
normal, 23.8%
OW, 51.5%
obese n=1810
C: NR
P: 28.7±8.2
NR
C: 25.5±5.8
p=0.001

NR

Odds
ratios of
MI and
angina

NR

LVD

High ROB
P: 32
P: 70.4±5.0
P: 27.1±5.0
Rott
NR
MI,
Very low
C: 95
C: 70.7±5.6
C: 26.4±4.8
stroke,
certainty
NS
NS
death
31
UK
Moderate P: 319
56.7 (range
PCOS: 27.1
Rott
NR
CHD,
ROB
C: 1060
38‐98)
C: 26.2
stroke
average
Low
p< 0.01
up to
>50
certainty
MI, myocardial infarction; CBS, coronary bypass surgery; FRS, Framingham risk score; UA, unstable angina; CHD,
coronary heart disease; CAC, coronary artery calcification; CAD, chest pain as definite or possible angina, definite or
possible MI, definite or possible transluminal percutaneous coronary angioplasty or coronary artery bypass grafting;
LVD, large vessel disease; CHD, myocardial infarction, angina, coronary revascularization procedure

Methodological quality/risk of bias
Due to the nature of the question of this review it is important that participants are entered into the study based on
explicit selection criteria; from the same population and that entrance to the study is either random or consecutive. It is
also important that studies are adequately powered to detect the specified outcome. These methodological issues are
likely to have an impact on the direction of bias and reliability of the findings.
Findings of studies of moderate or high risk of bias should be interpreted with caution. Three studies were found to have
a high risk of bias, three were found to have a moderate risk of bias, and one had a low risk of bias. Reasons include: …..

Generalisability
The populations studied are generalisable to the target population for this evidence review. Studies were conducted in
university departments, outpatient clinics in hospitals and university hospitals in USA, Sweden, Norway, Czech Republic
and UK.
CVD risk
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Findings – Question 1
Meta‐analysis was conducted for outcomes with two or more studies. There was no statistical difference between PCOS
and non‐PCOS groups in terms of myocardial infarction (3 studies, 1633 participants, I2 0%); stroke (4 studies, 3012
participants, I2 14%; CVD‐related death (2 studies, 779 participants, I2 0%); and coronary artery/heart disease (2 studies,
2152 participants, I2 80%). One study each addressed angina (no difference), large vessel disease (p value not reported),
coronary artery calcification (p value not reported). One study presented odds ratios and suggest that when a group of
women with PCOS are compared to a UK‐wide population, the risk of myocardial infarction (but not angina) was
increased in women with PCOS over 45 years (stratified into 15‐44, 45‐54, 55‐64 and >65). When they compared the
same women with PCOS to a local community population, the risk of myocardial infarction and angina was increased in
women with PCOS. However, when all age groups were combined, there was no difference in risk between women with
and without PCOS, for neither myocardial infarction nor angina, regardless of where the control population was sourced.
Given the methodological and reporting limitations and small sample sizes of these observational studies, all findings
should be interpreted with caution.

Data tables and meta‐analysis
Event: MYOCARDIAL INFARCTION

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
Iftikhar 2012 [31]
Lunde 2007 [32]
Schmidt 2011 [22]

PCOS total
309
131
32

PCOS events
15
2
3

Control total
343
723
95

p value
0.58
0.10–71 (CI)
0.712

GRADE: VERY LOW certainty (A2,B,C2,E)*

Event: STROKE
Study
Iftikhar 2012 [31]
Lunde 2007 [32]
Schmidt 2011 [22]
Wild 2000 [11]

Control events
16
4
7

PCOS events
6
0
6
10

PCOS total
309
131
32
319

Control events
7
8
10
13

Control total
343
723
95
1060

p value
0.61
0.0–11 (CI)
0.231
0.02
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Event: CVD RELATED DEATH

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
Iftikhar 2012 [31]
Schmidt 2011 [22]

PCOS total
309
32

PCOS events
4
2

Control events
2
4

Control total
343
95

Event: Angina (heart pain)

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
Iftikhar 2012 [31]

PCOS total
309

PCOS events
10

Control events
6

Control total
343

Event: Large vessel disease

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
Morgan 2012 [34]

PCOS total
21,734

PCOS events
43

Control events
162

Control total
86,936

Event: Coronary artery calcification

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
Calderon‐Margalit
2014 [29]

PCOS total
55

PCOS events
13

Event: Coronary artery/heart disease

Control events
69

Control total
668

p value
0.61
NA

p value
0.49

p value
NR

p value
NR

GRADE: VERY LOW certainty (A2,B,C2,E)*

Study
PCOS events
PCOS total
Control events Control total
p value
Cibula 2000 [30] (CAD) 6
28
38
752
<0.001
Wild 2000 [11] (CHD)
24
319
53
1060
0.09
CAD, chest pain as definite or possible angina, definite or possible MI, definite or possible transluminal percutaneous
coronary angioplasty or coronary artery bypass grafting; CHD, myocardial infarction, angina, coronary revascularization
procedure.
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Odds ratios of CVD EVENTS in across age groups in Mani 2013 [33]

Narrative review – Question 2: In women with PCOS, what is the most effective tool/method
to assess risk of CVD?
Prevalence and problem
Polycystic ovary syndrome (PCOS) is the most common endocrine disorder in premenopausal women affecting up to
10% of women in this age group. Some of the cardinal manifestations of PCOS include hyperandrogenism, ovulatory
dysfunction, and polycystic ovaries in its complete phenotype. Available evidence suggests that the presence of
abdominal obesity, insulin resistance and androgen excess appears to pre‐dispose women with PCOS to a high risk of
cardiovascular events in later life.
Specifically, women with PCOS have deranged lipid profile with higher triglyceride levels, low density lipoprotein (LDL),
non‐high density lipoprotein (HDL) cholesterol and lower HDL compared with women who do not have PCOS. Further,
they also present with endothelial dysfunction and early signs of atherosclerosis including increased carotid intima‐
media thickness and increased coronary calcium, which appears to be related to insulin resistance and obesity.
This evidence, along with the high diabetes risk in women with PCOS, suggests that CVD risk is relatively high in this
group.

Clinical practice gap: need for guidance
CVD risk
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Data from two large epidemiological studies has highlighted an increased risk of CVD among women with PCOS.
However long‐term studies in this area have not been able to arrive at the same conclusion. If the focus shifts to post‐
menopausal women, Shaw and colleagues reported data from the Women’s Ischemia Syndrome Evaluation study, which
clearly showed clinical correlation between PCOS features and CV events.
Globally, CVD remains the leading cause of death in women. Hence, early identification and targeted prevention in high‐
risk, young, reproductive‐age women with PCOS has significant implications for healthcare systems. However, the lack of
evidence‐based studies makes it very difficult to identify the best method to assess CV risk in this population.

Justification for recommendations
The difficulty in deciding the most effective tool/method to assess CVD risk is that there are no conclusive data on
clinical outcome (ie cardiovascular events) against which to judge the utility of surrogate indices. Women with PCOS
clearly have an adverse metabolic profile with well described increased risk of dyslipdaemia, metabolic syndrome and
type 2 diabetes [1‐3] but although clearly related to higher risk of cardiovascular events in the general population, these
are indirect indices and we do not know how they relate to long term outcome in women with PCOS. The value of these
biochemical indices is further compromised by the confounding effect of overweight or obesity. Indeed, there remains
controversy about whether lipid abnormalities, or even T2DM [4, 35, 36], are more prevalent in lean PCOS women than
in the general population.
It is logical to surmise that direct assessment of cardiovascular function is a better guide to the risk of cardiovascular
events than biochemical risk markers. In the general population, measurement of endothelial function, for example by
flow‐mediated dilatation (FMD) [7‐9, 37, 38] or intima‐media thickness (IMT), and arterial stiffness are considered
reliable predictors of cardiovascular events as evidenced by long term follow up. But, again, there are no such data
specifically in women with PCOS and the confounding effect of obesity remains an issue when interpreting these data
[39]. In the absence of direct evidence for assessing the predictive value of surrogate markers of cardiovascular events,
it seems reasonable to propose that those which more directly assess vascular function (such as FMD and IMT which
have proven utility in epidemiological studies in the general population) should be favoured but only longitudinal studies
in women with PCOS can provide definitive answers.
Despite the lack of clear evidence that women with PCOS are at increased risk of cardiovascular events, it is important to
consider the available data for risk factors, including clinical, biochemical and vascular indices. Despite the lack of
evidence, it is not safe to assume that PCOS women are not at risk, particularly as true assessment of that risk
necessarily awaits the outcome of longitudinal studies well into the post‐menopausal years.
The lack of high‐quality PCOS‐specific evidence to answer the clinical question regarding the best tool to assess CVD risk
in women with PCOS means that the recommendations are necessarily based on clinical expertise and experience.
In accordance with the ESHRE/ASRM Guideline recommendations regarding long‐term health consequences of PCOS
(2010) it is advised that:
justification
 If screening in women with polycystic ovary syndrome shows that any of the following cardiovascular disease risk
factors are present, these women with polycystic ovary syndrome should be considered at increased relative risk of
cardiovascular disease (obesity, waist circumference >88 cm, cigarette smoking, dyslipidemia, hypertension,
impaired glucose tolerance, lack of physical activity) and those with metabolic syndrome and/or type 2 diabetes, at
even greater risk.
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GRADE framework
Interactive Evidence to Decision Framework
1) Are women with PCOS at increased risk for CVD?
2) In women with PCOS, what is the most effective tool/method to assess risk of CVD?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

7
Favours this option

4
Probably favours this
option

1
Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence or narrative review.
Panel discussion

Prevention or reduction of risk of cardiovascular events would be a very considerable benefit with regard to long term
health in women with PCOS. Lack of long term CVD data and risk is an issue considered by the GDG.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

3
Probably favours this
option

8
Neither favours this option
or other options

1
Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Screening for cardiovascular risk markers could cause unnecessary anxiety (and unnecessary interventions), particularly
in the absence of reliable predictors of cardiovascular disease risk in women with PCOS.
The dissenter was concerned about unecessary anxiety around CVD disease in women with PCOS.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
CVD risk
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Panel discussion

Low to very low certainty evidence.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Effective screening leading to CVD prevention or attenuation of risk would be of high value. Value is uncertain because
the CVD risk is uncertain.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

Probably favours this
option

Neither favours this option
or other options

Probably favours
other options

Favours other
options

Panel discussion

Assessment of risk using, simple well recognised factors including BMI, waist circumference, BP, glucose & HbA1c and
lipid profile is desirable and prompt intervention to reduce risk of CVD is logical even though we lack longitudinal data
for validation.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

2
Large costs

Moderate costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

The resources needed for the recommended clinical and biochemical screening are modest and can be considered part of
routine management. Moderate in countries with existing regular screening. Large cost in countries where not routine
(Scandinavia). However, in high risk ethnic groups, this would not vary from standard care and therefore would not
increase costs.
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Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

5
Probably favours this
option

7
Neither favours this option
or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

There is no evidence on cost effectiveness of any intervention in PCOS.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

1
Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Unfortunately, obesity, a major risk factor for T2DM and CVD in women with or without PCOS (but especially in PCOS)
is more prevalent in women in the lower strata of socio-economic class and in different ethnic groups.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

4
Varies

No

Probably No

8
Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Probably acceptable to key stakeholders, however the baseline investigations differ by country.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

1
Probably Yes

Yes

Research evidence
CVD risk
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Evidence was not sought to address this criterion.
Panel discussion

Yes, for simple clinical and biochemical screening.
CONCLUSIONS
Consensus recommendations

All women with polycystic ovary syndrome should be assessed for individual cardiovascular risk factors.
If screening in women with polycystic ovary syndrome shows that any cardiovascular risk factors (e.g. obesity, cigarette
smoking, dyslipidemia, hypertension, impaired glucose tolerance, lack of physical activity) are present, they should be
considered at increased relative risk of cardiovascular disease.
All women with polycystic ovary syndrome should be assessed for excess weight at every visit.
In assessing women with polycystic ovary syndrome < 18 years, age appropriate and gender appropriate body mass index
should be calculated at every visit.
All women with polycystic ovary syndrome should be assessed for cigarette smoking.
All women with PCOS, regardless of age, should have a lipid profile (Total cholesterol, Low density lipoprotein
cholesterol (LDL-C), High density lipoprotein cholesterol (HDL-C), Triglycerides) at diagnosis.
Thereafter, frequency of measurement of a lipid profile should be based on the presence of other cardiovascular risk
factors.
It is recommended that blood pressure be measured annually in women with polycystic ovary syndrome and more
frequently in women with cardiovascular risk factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

4
Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point

When determining frequency of cardiovascular risk assessment consideration should be given to the significant
differences in CVD risk across ethnicities.

Justification

For dissent for conditional: Country, health system and ethnic differences.
Subgroup considerations

At risk groups have been defined above. Women with obesity and/or WC >88cm are most at risk. In women of South
Asian origin, risk of CVD is increased at lower BMI and those with BMI >25 kg/m2 should be considered at increased
risk. Socioeconomic status.
Implementation considerations

These are procedures that are generally widely accepted.
Monitoring and evaluation
CVD risk
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Important to evaluate utility and efficacy of screening and interventions.
Research priorities

A clear need for good longitudinal studies to assess CVD events and their correlates. Important to evaluate utility and
efficacy of screening and interventions.
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Appendix I: Methods
EVIDENCE REVIEW: Are women with PCOS at increased risk for cardiovascular disease (CVD)?
PICO

Exclusion criteria

Inclusion criteria

Rank: 1
Participants
(P)

Outcomes (O)

Study type

Limits

Females of
any age,
ethnicity,
weight or
phenotype of
PCOS
(diagnosed
by
Rotterdam,
NIH or AES).
Make note of
those with
CVD history.

Observed onset of CVD – defined as a CVD event including:
• angina (heart pain), heart attack, stroke, peripheral vascular
disease, CVD‐related death.
Secondary: Surrogate markers of CVD
• Waist circumference
• Waist‐to‐hip ratio (WHR)
• BMI
• lipid profile (triglycerides, cholesterols)
• blood pressure
• Framingham risk score
• Vascular function: Flow mediated dilatation
• Other vascular surrogate markers (CIM, CAC, CRP)

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled trials
and comparative
cohort studies.
JL guideline and
update underway
(can include cross
sectional or case
control if it
compares CVD
events in PCOS
and non‐PCOS)

English
language.
Update
original
search
(not
addressed
in WHO
GL). This
is a new
question
and will
require a
rescreen
of the
original
search.

Females
without
diagnosed
PCOS.

Non‐evidence
based guidelines,
non‐systematic
reviews, non‐
comparative
cohort studies,
case series,
editorials, letters,
commentaries.
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Databases searched
Evidence source

Date of search or issue searched

August 7th 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
August 7th
All EBM (Ovid) *
August 7th
PsycInfo (Ovid)
August 7th
CINAHL
August 7th
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Search string
Search terms in Medline*
1
exp polycystic ovary syndrome/
2

polycystic ovar$.mp.

3

poly‐cystic ovar$.mp.

4

PCO$.mp.

5

(stein‐leventhal or leventhal).mp.

6

anovulation/

7

anovulat$.mp.

8

oligo‐ovulat$.mp.

9

oligoovulat$.mp.

10

(ovar$ adj5 (sclerocystic or polycystic or poly‐cystic or degenerat$ or hyperandrogen$ or hyper‐
ndrogen$)).mp.

11

or/1 ‐ 10

12

exp Diagnosis/

13

diagnos$.tw.

14

12 or 13

15

ultrasound.tw.

16

sonography.tw.

17

15 or 16

18

polycystic ovarian morphology.tw.

19

polycystic ovar$.tw.

20

PCOM.tw.

21

Ovarian Follicle/

22

follic$.tw.

23

exp Cysts/

24

cyst$.tw.

25

exp Ovary/
CVD risk
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26

ovar$.tw.

27

21 or 22 or 23 or 24 or 25 or 26

28

volume.tw.

29

number.tw.

30

size.tw.

31

diameter.tw.

32

distribution.tw.

33

morphology.tw.

34

28 or 29 or 30 or 31 or 32 or 33

35

27 and 34

36

18 or 19 or 20 or 35

37

11 and 14 and 17 and 36

38

limit 37 to (english language and female and humans)

39

limit 38 to yr="2014 ‐Current"

* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and appraisal
criteria established a priori. The articles were reviewed by title and abstract. When a decision could not be made based
on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI critical appraisal and
certainty of evidence template. Data were extracted directly into characteristics of included studies tables and findings
tables. Where appropriate, data were analysed using RevMan.

CVD risk

15

PRISMA flowchart

Eligibility

Screening

Identification

Database search
873

Through other sources
1

Duplicates removed
65

Screened
809

Excluded based on abstract
789

Retrieved full‐text
19

Excluded based on full‐text
9

Included

Included in qualitative synthesis
10

Included in quantitative synthesis
(meta‐analysis)
5
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EVIDENCE REVIEW: In women with PCOS, what is the most effective tool/method to assess risk of
cardiovascular disease (CVD)?
PICO

Exclusion criteria

Inclusion criteria

Rank: 1
Participants
(P)

Intervention (I)

Compari
son (C)

Outcomes (O)

Study type

Limits

Females of
any age,
ethnicity,
weight or
phenotype of
PCOS
(diagnosed
by
Rotterdam,
NIH or AES).
Make note of
those with
CVD history.

Observed onset of CVD using
relevant risk assessment
methods, including:
• Waist circumference
• Waist‐to‐hip ratio (WHR)
• BMI
• lipid profile (triglycerides,
cholesterols)
• blood pressure
• Framingham risk score
• Vascular function: Flow
mediated dilatation
 Other vascular surrogate
markers (CIM, CAC,
CRP)SHBG

Placebo,
usual
care,
another
assessme
nt
method
other
than the
interventi
on.

Observed onset
of CVD –
defined as a
CVD event
including:
• angina (heart
pain)
• heart attack
• stroke
• peripheral
vascular
disease
• CVD‐related
death.
Sensitivity and
specificity data;
and AUC data.

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled trials
and comparative
cohort studies.
(can include cross
sectional or case
control if it
compares CVD
events in pcos
and non‐pcos)
JL guideline and
update underway

English
language.
Update
original
search
(not
addressed
in WHO
GL).

Females
without
diagnosed
PCOS.

Placebo, usual care or any other
intervention not listed above.

The
assessme
nt
method
used for
the
interventi
on.

None.

Non‐evidence
based guidelines,
non‐systematic
reviews, non‐
comparative
cohort studies,
case‐control
studies, case
series, editorials,
letters,
commentaries.

Databases searched
Evidence source

Date of search or issue searched

Medline (Ovid)

August 9th 2017
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Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
August 9th
All EBM (Ovid) *
August 9th
PsycInfo (Ovid)
August 9th
CINAHL
August 9th
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)

Search string
This search was also used to identify studies for the type 2 diabetes risk tools.

1
exp Polycystic Ovary Syndrome/ (13009)
2
polycystic ovar$.mp. (15272)
3
poly‐cystic ovar$.mp. (14)
4
PCO$.mp. (25391)
5
(stein‐leventhal or leventhal).mp. (941)
6
anovulation/ (2251)
7
anovulat$.mp. (5883)
8
oligo‐ovulat$.mp. (80)
9
oligoovulat$.mp. (44)
10
(ovar$ adj5 (scelerocystic or polycystic or
poly‐cystic or degenerat$ or hyperandrogen$ or
hyper‐androgen$)).mp. (16043)
11
or/1‐10 (37220)
12
(decision aid$ or decision tool).tw. (2287)
13
tool$.tw. (494115)
14
rule$.tw. (126147)
15
measure$.tw. (2607718)
16
model.tw. (1570723)
17
assess$.tw. (2202841)
18
calculat$.tw. (584376)
19
class$.tw. (1060725)
20
(estimate$ or estimation$).tw. (788310)
21
equation$.tw. (112882)
22
(score$ or scoring).tw. (667518)
23
algorithm$.tw. (158341)
24
chart$.tw. (77943)
25
table$.tw. (98415)
26
tabulat$.tw. (11053)
27
test$.tw. (2563055)
28
screen$.tw. (575318)
29
checklist.tw. (22241)
30
check‐list.tw. (2273)
31
checksheet.tw. (6)

32
check‐sheet.tw. (29)
33
ticklist.tw. (0)
34
tick‐list.tw. (7)
35
instrument.tw. (87229)
36
or/12‐35 (8732483)
37
exp risk assessment/ (234642)
exp risk/ (1093169)
38
39
risk$.tw. (1657940)
40
chance$.tw. (64111)
41
likelihood.tw. (108104)
42
potential.tw. (1549875)
43
probabilit$.tw. (151653)
44
possib$.tw. (1556250)
45
prognosis.tw. (281455)
46
inciden$.tw. (691744)
47
or/37‐46 (5350077)
48
exp Coronary Disease/ (219376)
49
exp cerebrovascular disorders/ (368036)
50
exp cardiovascular disorders/ (0)
51
exp atherosclerosis/ (38029)
heart attack$.tw. (4857)
52
53
stroke$.tw. (195304)
54
myocardial infarction.tw. (154316)
55
cerebral vascular accident.mp. (554)
56
coronary vascular accident.mp. (0)
57
(coronary adj (event$ or disease or heart
disease or mortality)).mp. (153941)
58
coronary thrombosis.mp. (8435)
59
coronary atherosclerosis.mp. (7256)
60
(cardiovascular adj (event$ or
mortality)).mp. (35104)
61
CAD.mp. (28626)
62
CVD.mp. (22943)
CVD risk
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63
diabetes mellitus/ (112779)
64
diabet$.tw. (495716)
65
IDDM.tw. (7030)
66
NIDDM.tw. (7087)
67
MODY.tw. (1033)
68
(late onset adj diabet$).tw. (108)
69
(maturity onset adj diabet$).tw. (1819)
70
(non insulin$ depend$ or non‐insulin$
depend$ or noninsulin$ depend$ or non
insulin?depend$ or noninsulin?depend$).tw.
(12464)

71
(insulin$ depend$ or insulin‐depend$ or
insulin?depend$).tw. (29823)
72
(typ$ 2 adj6 diabet$).tw. (94054)
73
(typ$ II adj6 diabet$).tw. (9151)
74
T2DM.tw. (9870)
75
DM2.tw. (1601)
76
or/48‐75 (1296351)
77
(sensitiv: or predictive value:).mp. or
accurac:.tw. or specificit$.tw. (1999042)
78
11 and 36 and 47 and 76 and 77 (250)
79
limit 78 to (english language and humans
and yr="2010 ‐Current") (104)

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and appraisal
criteria established a priori. The articles were reviewed by title and abstract. When a decision could not be made based
on title and abstract alone, full text was retrieved. No studies met the selection criteria for this evidence review.
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PRISMA flowchart incorporating original guideline (2010) and current update (2017)

Eligibility

Screening

Identification

Database search
2010=428 2017=191

Through other sources
2010=0 2017=0

Duplicates removed
2010=56 2017=26

Screened
2010=372 2017=165

Excluded based on abstract
2010=366 2017=154

Retrieved full‐text
2010=6 2017=11

Excluded based on full‐text
2010=6 2017=11

Included

Included in qualitative synthesis
2010=0 2017=0

Included in quantitative synthesis
(meta‐analysis)
2010=0 2017=0
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Appendix II: Appraisal tables of included studies
Study ID
Study citation

Calderon‐Margalit 2014
Calderon‐Margalit, R., Siscovick, D., Merkin, S. S., Wang, E., Daviglus, M. L., Schreiner,
P. J., Sternfeld, B., Williams, O. D., Lewis, C. E., Azziz, R., Schwartz, S. M. and Wellons,
M. F. 2014 Prospective association of polycystic ovary syndrome with coronary
artery calcification and carotid‐intima‐media thickness: the Coronary Artery Risk
Development in Young Adults Women's study. Arteriosclerosis, Thrombosis &
Vascular Biology. 34 [12]: 2688‐94.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women with PCOS and women with neither oligomenorrhea nor hyperandrogenism
participants
(controls)
Age= PCOS: 45.4±3.44 years, controls: 45.4±3.57 years
BMI= PCOS: 29.3±6.50kg/m², controls: 29.9±7.47
N
The number of participants that were:
 Screened
 Enrolled
 Allocated/randomised: PCOS= 64, controls= 776
 Assessed (at year 20 examination): PCOS= 55, controls= 668
 Followed up
Setting
USA
Intervention/indicator
N/A
Comparison/control
N/A
Outcomes
CAC
Inclusion Criteria
PCOS based on having both oligomenorrhea and
Yes
hyperandrogenism. “Oligomenorrhea was defined as irregular
menstrual cycles at age 20‐30, as reported by women at the year
16 exam. Hyperandrogenism was defined as either hirsutism or
increased levels of serum testosterone. Hirsutism was considered
present if a woman reported having excess unwanted hair at age
20‐30. Free and total testosterone measures were assessed using
stored samples from CARDIA Year 2 (ages 20‐34) by the OB/GYN
Research and Diagnostic Laboratory at the University of Alabama,
Birmingham. Total testosterone was measured using a competitive
immunoassay (Beckman Coulter, Fullerton, CA) using direct
chemiluminescent technology on the Beckman Access Automated
System. Sex hormone binding globulin (SHBG) was determined
using equilibrium dialysis, and free testosterone was calculated on
the basis of measured total testosterone and SHBG [3]. Abnormal
testosterone levels were defined as total testosterone of >80ng/dL
or free testosterone of >0.75ng/dL, which corresponds with the
95th percentile, among women who were not pregnant and did
not use oral contraceptives at the year 2 exam. Measurements of
testosterone were available for 83% of the study population,
however for the current analysis we considered measurements
available only for 55.3% of the women who were not pregnant or
did not use oral contraceptives at the time of year 2 examination”.

CVD risk

21

Control group were women who had neither oligomenorrhea nor
hyperandrogenism.

PERFORMANCE BIAS

SELECTION BIAS

Exclusion Criteria
Not reported
Does the study have a
Yes
clearly focused question
and/or PICO?
Is a cohort study the
Yes
appropriate design to
answer this question?
Does the study have
Inclusion criteria only reported
Partial
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Yes
duration of follow‐up for
outcomes to occur?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Other than the
Yes
exposure under
investigation, were
the groups selected
from similar
populations?
Was the exposed
cohort truly
representative?

No

Participants recruited by telephone, or door‐to‐door recruiters in
‘some areas of Minneapolis where phone contact was difficult or
impossible’.

Is it clear that the
outcome of interest
was not present at
the start of study?

No

7 participants in the control group‐ self‐reported history of acute
myocardial infarction or angina

Aside from the
exposure, were the
groups treated the
same?

Yes
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What percentage of
the individuals were
not included in the
analysis?
Is the paper free of
selective outcome
reporting?
Are the cohorts
comparable on the
basis of design or
analysis?

DETECTION BIAS
OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

ATTRITION BIAS

Was exposure
measured in a
standard, valid and
reliable way?
Were outcome
assessors blind to the
exposure?
Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

Yes

Yes

Yes

Yes

PCOS= 14%
Controls= 14%

In the methods, PCOS= 64, controls= 776.
In results, PCOS= 55, controls= 668.
Therefore, PCOS= 14%, controls= 14%
Reasons not reported

X% treatment
X% control/
comparison
Not reported

As above

Yes

Yes

Were there any
No
conflicts of interest in
the writing or funding
of this study?
Was the study
Not reported
sufficiently powered
to detect any
differences between
the groups?

If statistical analysis
was undertaken, was
this appropriate?
Comments
What is the overall risk of
bias?

Reported that they were blinded for CAC

No report of a power calculation but significant differences were
found

Yes

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
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INDIRE
CTNESS

Serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study‐ not reported
Random or consecutive enrolment‐ recruitment was by telephone or
by door‐to‐door recruiters
Withdrawals explained‐ reasons not reported
Results reported as per enrolled participants (even if not complete)‐
discrepancy in participant numbers between methods and results
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ have not performed a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

Comments
What is the overall risk of
bias?

Cibula 2000
Cibula, D., Cifkova, R., Fanta, M., Poledne, R., Zivny, J. and Skibova, J. 2000 Increased
risk of non‐insulin dependent diabetes mellitus, arterial hypertension and coronary
artery disease in perimenopausal women with a history of the polycystic ovary
syndrome. Human Reproduction. 15 [4]: 785‐9.
de Groot systematic review gave negative ratings for ‘hard clinical outcome’ and
‘follow up in patients >60 years’
High ‐ Few or no criteria fulfilled or the conclusions of the study are
High
likely or very likely to be affected.

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment (not reported in deGroot SR)
Withdrawals explained (not reported in deGroot SR)
Results reported as per enrolled participants (even if not complete)
(not reported in deGroot SR)
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

PUBLICATION BIAS

IMPRECISION

Very serious

No serious
Serious
Very serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ inadequate follow up & no matched or adjusted analysis
‐Whether or not a power calculation had been performed was not
reported in deGroot SR
Commercially funded (not reported in deGroot SR)
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

Comments
What is the overall risk of
bias?

Iftikhar 2012
Iftikhar, S., Collazo‐Clavell, M. L., Roger, V. L., St Sauver, J., Brown, R. D., Jr., Cha, S.
and Rhodes, D. J. 2012 Risk of cardiovascular events in patients with polycystic ovary
syndrome. Netherlands Journal of Medicine. 70 [2]: 74‐80.

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions of
the study.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Serious
Exposed and non‐exposed selected from same population
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study‐ not reported
Random or consecutive enrolment‐ not applicable
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

PUBLICATION BIAS

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue

No serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐whether or not a power calculation had been performed
was not reported in Heida SR

Serious

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.

IMPRECISION

INDIRECTNESS

INCONSISTENCY

RISK OF BIAS

Moderate

Certainty of evidence in
study
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Lunde 2007
Lunde, O. and Tanbo, T. 2007 Polycystic ovary syndrome: a follow‐up study on
diabetes mellitus, cardiovascular disease and malignancy 15‐25 years after ovarian
wedge resection. Gynecological Endocrinology. 23 [12]: 704‐9.
Comments
de Groot systematic review gave negative ratings for ‘follow up in patients >60
years’
What is the overall risk of Moderate
Moderate ‐ Some of the criteria have been fulfilled and those
bias?
criteria that have not been fulfilled may affect the conclusions of
the study.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study
Random or consecutive enrolment (not reported in deGroot SR)
Withdrawals explained (not reported in deGroot SR)
Results reported as per enrolled participants (even if not complete)
(not reported in deGroot SR)
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISION

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

Study ID
Study citation

No serious

No serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐whether or not a power calculation had been performed
was not reported in deGroot SR
Commercially funded (not reported in deGroot SR)
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Mani 2013
Mani, H., Levy, M. J., Davies, M. J., Morris, D. H., Gray, L. J., Bankart, J., Blackledge,
H., Khunti, K. and Howlett, T. A. 2013 Diabetes and cardiovascular events in women
with polycystic ovary syndrome: a 20‐year retrospective cohort study. Clinical
Endocrinology. 78 [6]: 926‐34.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with PCOS at least 16 years of age (at the time of data extraction), no BMI
participants
restrictions
N
The number of participants that were:
 Screened‐ 2412
 Enrolled‐n/a as retrospective cohort study
 Allocated/randomised‐n/a as retrospective cohort study
 Assessed= 2301
 Followed up‐n/a as retrospective cohort study
Setting
Endocrinology service at the Leicester Royal Infirmary, United Kingdom
Intervention/indicator
N/A
Comparison/control
N/A
Outcomes
 MI
 Angina
 HF
 Stroke
 CV death
Inclusion Criteria
‘Women who attended clinic between October 1988 and 1
Yes
November 2009 (point of data extraction) and were assigned a
clinical diagnosis of PCOS and were at least 16 years of age at the
time of data extraction’
‘The diagnostic criteria for PCOS were hyperandrogenism
(presence of hirsutism, acne, androgenic alopecia or abnormal
blood test indicating high total testosterone or raised free
androgen index) and anovulation (oligomenorrahoea,
amenorrhoea, infertility). During the period in which most of
these patients presented, it was not the clinical policy of the
department to perform routine ovarian ultrasound when the
diagnosis of PCOS was clear on clinical and biochemical grounds.
Based on this enhanced data set, subgroup analysis was
performed for those with evidence for definite PCOS (two or more
Rotterdam criteria17 (which given lack of ultrasound data in most
cases represented the two main NIH criteria for PCOS)’
Exclusion Criteria
Patients with Cushing’s syndrome or congenital adrenal
Yes
hyperplasia were excluded
Does the study have a
Yes
clearly focused question
and/or PICO?
Is a cohort study the
Yes
appropriate design to
answer this question?
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Does the study have
specified
inclusion/exclusion
criteria?
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Yes

‘Presenting symptoms such as hirsutism, infertility or menstrual
irregularity were typically recorded, but the precise diagnostic
criteria leading to the diagnosis were not systematically recorded
prospectively. The consensus diagnostic criteria for PCOS also
changed over the same time period. We therefore accepted the
recorded diagnosis of PCOS in our database as evidence that an
appropriate diagnosis of PCOS had been made in this patient
based on prevailing clinical criteria at the time. Diagnostic criteria
for PCOS were however reviewed in the available clinic letters and
updated in the analysis database. As data were all recorded in the
database as a part of routine clinical practice and as a clinical
diagnosis of PCOS had been applied to the patient in the
endocrinology clinic where patients were consistently reviewed by
a senior endocrinologist, we considered that in patients where no
symptoms were recorded, this was most likely evidence of failure
to record relevant clinical findings rather than evidence of absence
of these finding’

Was the exposed
cohort truly
representative?

Yes

Is it clear that the
outcome of interest
was not present at
the start of study?

Not reported

Aside from the
exposure, were the
groups treated the
same?

N/A

PERFORMANC
E BIAS

SELECTION BIAS

Were the outcomes
Yes
measured appropriate?
Was there sufficient
Yes
duration of follow‐up for
outcomes to occur?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Other than the
Yes
exposure under
investigation, were
the groups selected
from similar
populations?
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DETECTION BIAS
ATTRITION BIAS

Yes

Were outcome
assessors blind to the
exposure?
Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?
What percentage of
the individuals were
not included in the
analysis?
Is the paper free of
selective outcome
reporting?
Are the cohorts
comparable on the
basis of design or
analysis?

N/A

CONFOUNDING

REPOR
T BIAS

Was exposure
measured in a
standard, valid and
reliable way?

Yes

Record linkage (identified through codes on database records)

Not reported

Unable to determine given codes from database records were
used

X% treatment
X% control/
comparison
Not reported

N/A for retrospective cohort study

X% treatment
X% control/
comparison
Not reported

N/A for retrospective cohort study

Yes

N/A

OTHER INTERNAL VALIDITY/BIAS

Were there any
No
conflicts of interest in
the writing or funding
of this study?

Only PCOS group

‘None related to the presented work. In general, MJD has received
funds for research, honoraria for speaking at meetings and has
served on advisory boards for Lilly, Sanofi‐Aventis, Merck Sharp &
Dohme and Novo Nordisk. KK has acted as a consultant and
speaker for Novartis, Novo Nordisk, Sanofi‐Aventis, Lilly and Merck
Sharp & Dohme. He has received grants in support of investigator
and investigator initiated trials from Novartis, Novo Nordisk,
Sanofi‐Aventis, Lilly, Pfizer, Boehringer Ingelheim and Merck Sharp
& Dohme. KK and MJD are advisors to the Department of Health
NHS Health Checks programme and are members (KK Chair) of the
NICE Programme Development Group (PDG) on ‘Preventing
T2DM: risk identifications and interventions for individuals at high
risk’. HM, MJL, MJD, DHM, LJG, MJB, HB, KK and TAH have no
nonfinancial interests that may be relevant to the submitted work’
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Was the study
sufficiently powered
to detect any
differences between
the groups?

N/A

If statistical analysis
was undertaken, was
this appropriate?
Comments

Yes

Only PCOS group

INDIRE
CTNESS

No serious

PUBLICATION BIAS

No serious

IMPRECISI
ON

INCONSISTENCY

RISK OF BIAS

The control group in this study was national estimates from the Health Survey for
England which was not described.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
What is the overall risk of
High
bias?
likely or very likely to be affected.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study
Random or consecutive enrolment
Withdrawals explained
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

Comments
What is the overall risk of
bias?

Morgan 2012
Morgan, C. L., Jenkins‐Jones, S., Currie, C. J. and Rees, D. A. 2012 Evaluation of
adverse outcome in young women with polycystic ovary syndrome versus matched,
reference controls: a retrospective, observational study. Journal of Clinical
Endocrinology & Metabolism. 97 [9]: 3251‐60.
Unsure if time period is sufficient
Low
Low ‐ All of the criteria have been fulfilled or where criteria have
not been fulfilled it is very unlikely the conclusions of the study
would be affected.

PUBLICATION BIAS

IMPRECISION

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
No serious
Exposed and non‐exposed selected by same method
Outcome of interest not present at start of study
Random or consecutive enrolment‐ not applicable for retrospective
cohort
Withdrawals explained‐ not applicable for retrospective cohort
Results reported as per enrolled participants (even if not complete)
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

No serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐Whether or not a power calculation had been performed
was not reported in Heida SR
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
High: We are very confident in the evidence supporting the
recommendation. Further research is very unlikely to change the
estimates of effect.
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Study ID
Study citation

Comments
What is the overall risk of
bias?

Schmidt 2011
Schmidt, J., Landin‐Wilhelmsen, K., Brannstrom, M. and Dahlgren, E. 2011
Cardiovascular disease and risk factors in PCOS women of postmenopausal age: a
21‐year controlled follow‐up study. Journal of Clinical Endocrinology & Metabolism.
96 [12]: 3794‐803.
Add any other relevant comments, including if this is likely to influence the results of
the study
High ‐ Few or no criteria fulfilled or the conclusions of the study are
High
likely or very likely to be affected.

PUBLICATION BIAS

IMPRECISION

INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Very serious
Exposed and non‐exposed selected by same method*
Outcome of interest not present at start of study‐ not reported
Random or consecutive enrolment
Withdrawals explained
Results reported as per enrolled participants (even if not complete)‐
differing numbers in outcome tables‐ unclear
Other issue‐ no identification or correction of confounders
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

Serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ whether a power calculation had been performed was not
reported by Heida SR
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Wild 2000
Wild, S., Pierpoint, T., McKeigue, P. and Jacobs, H. 2000 Cardiovascular disease in
women with polycystic ovary syndrome at long‐term follow‐up: a retrospective
cohort study. Clinical Endocrinology. 52 [5]: 595‐600.
Comments
de Groot systematic review gave negative rating for ‘follow up in patients >60 years’
and ‘hard clinical outcome’
What is the overall risk of Moderate
Moderate ‐ Some of the criteria have been fulfilled and those
bias?
criteria that have not been fulfilled may affect the conclusions of
the study.
SUMMARY FOR GRADE (based on MAGIC suggestions for a cohort study)
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Exposed and non‐exposed selected from same population
Serious
Exposed and non‐exposed selected by same method‐ inadequate
control selection
Outcome of interest not present at start of study
Random or consecutive enrolment (not reported in deGroot SR)
Withdrawals explained (not reported in deGroot SR)
Results reported as per enrolled participants (even if not complete)
(not reported in deGroot SR)
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
INDIRE
CTNESS

INCONSISTENCY

RISK OF BIAS

Study ID
Study citation

No serious

PUBLICATION BIAS

IMPRECISION

Serious

No serious
Serious
Very serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ inadequate follow up
‐Whether or not a power calculation had been performed was not
reported in deGroot SR
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Appendix III: Table of excluded studies – question 1
No.
1.

2.

3.

4.

5.

6.

7.

8.

Citation

Reason for exclusion

Anderson, S. A., Barry, J. A. and Hardiman, P. J. 2014 Risk of coronary heart
disease and risk of stroke in women with polycystic ovary syndrome: a
systematic review and meta‐analysis. International Journal of Cardiology. 176
[2]: 486‐7.
Blagojevic, I. P., Eror, T., Pelivanovic, J., Jelic, S., Kotur‐Stevuljevic, J. and
Ignjatovic, S. 2017 Women with Polycystic Ovary Syndrome and Risk of
Cardiovascular Disease. Journal of Medical Biochemistry. 36 [3]: 259‐269.
Merz, C. N. B., Shaw, L. J., Azziz, R., Stanczyk, F. Z., Sopko, G., Braunstein, G.
D., Kelsey, S. F., Kip, K. E., Cooper‐DeHoff, R. M., Johnson, B. D., Vaccarino, V.,
Reis, S. E., Bittner, V., Hodgson, T. K., Rogers, W. and Pepine, C. J. 2016
Cardiovascular Disease and 10‐Year Mortality in Postmenopausal Women
with Clinical Features of Polycystic Ovary Syndrome. Journal of Women's
Health (15409996). 25 [9]: 875‐881. E ‐
Meyer, C., McGrath, B. P. and Teede, H. J. 2005 Overweight women with
polycystic ovary syndrome have evidence of subclinical cardiovascular
disease. Journal of Clinical Endocrinology & Metabolism. 90 [10]: 5711‐6.
Meyer, M. L., Malek, A. M., Wild, R. A., Korytkowski, M. T. and Talbott, E. O.
2012 Carotid artery intima‐media thickness in polycystic ovary syndrome: a
systematic review and meta‐analysis. Human Reproduction Update. 18 [2]:
112‐26.
Pierpoint, T., McKeigue, P. M., Isaacs, A. J., Wild, S. H. and Jacobs, H. S. 1998
Mortality of women with polycystic ovary syndrome at long‐term follow‐up.
Journal of Clinical Epidemiology. 51 [7]: 581‐6.
Shaw, L. J., Bairey Merz, C. N., Azziz, R., Stanczyk, F. Z., Sopko, G., Braunstein,
G. D., Kelsey, S. F., Kip, K. E., Cooper‐Dehoff, R. M., Johnson, B. D., Vaccarino,
V., Reis, S. E., Bittner, V., Hodgson, T. K., Rogers, W. and Pepine, C. J. 2008
Postmenopausal women with a history of irregular menses and elevated
androgen measurements at high risk for worsening cardiovascular event‐free
survival: results from the National Institutes of Health‐‐National Heart, Lung,
and Blood Institute sponsored Women's Ischemia Syndrome Evaluation.
[Retraction in J Clin Endocrinol Metab. 2015 Mar;100(3):1206; PMID:
25701302]. Journal of Clinical Endocrinology & Metabolism. 93 [4]: 1276‐84.
Wang, E. T., Calderon‐Margalit, R., Cedars, M. I., Daviglus, M. L., Merkin, S. S.,
Schreiner, P. J., Sternfeld, B., Wellons, M., Schwartz, S. M., Lewis, C. E.,
Williams, O. D., Siscovick, D. S. and Bibbins‐Domingo, K. 2011 Polycystic ovary
syndrome and risk for long‐term diabetes and dyslipidemia. Obstet Gynecol.
117 [1]: 6‐13.

Review that includes studies that
don't meet our inclusion criteria
and no detail on methodological
quality of each study
This study does not address CVD
risk according to inclusion criteria.
Insufficient clarity about PCOS
diagnosis.

Cross sectional study.

Review that includes studies that
don't meet our inclusion criteria.

No control group

Study has since been withdrawn
by the authors due to their
inability to replicate the original
results

Measures hypertension but no
CVD events and duplicate of
Calderon.
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Appendix III: Table of excluded studies – question 2
No.
1.

Citation
Bicer, M., Guler, A., Unal Kocabas, G., Imamoglu, C., Baloglu, A., Bilgir, O., Yuksel, A.,
Bozkaya, G. and Calan, M. 2017 Endocan is a predictor of increased cardiovascular risk in
women with polycystic ovary syndrome. Endocrine Research. 42 [2]: 145‐153.

2.

Carmina, E. (2009). "Cardiovascular risk and events in polycystic ovary syndrome."
Climacteric 12(Suppl 1): 22‐25.
Cussons, A. J., G. F. Watts, et al. (2008). "Cardiometabolic risk in polycystic ovary
syndrome: A comparison of different approaches to defining the metabolic
syndrome." Human Reproduction 23(10): 2352‐2358.

3.

4.

Dahlgren, E., P. O. Janson, et al. (1992). "Polycystic ovary syndrome and risk for
myocardial infarction: Evaluated from a risk factor model based on a prospective
population study of women." Acta Obstetricia et Gynecologica Scandinavica 71(8):
599‐604.

5.

Hughan, K. S., Tfayli, H., Warren‐Ulanch, J. G., Barinas‐Mitchell, E. and Arslanian, S. A. 2016
Early Biomarkers of Subclinical Atherosclerosis in Obese Adolescent Girls with Polycystic
Ovary Syndrome. Journal of Pediatrics. 168 104‐11.e1.

6.

Jedrzejuk, D., Lwow, F., Kuliczkowska‐Plaksej, J., Hirnle, L., Trzmiel‐Bira, A., Lenarcik‐Kabza,
A., Kolackov, K., Laczmanski, L. and Milewicz, A. 2016 Association of serum glypican‐4
levels with cardiovascular risk predictors in women with polycystic ovary syndrome ‐ a
pilot study. Gynecological Endocrinology. 32 [3]: 223‐6.

7.

Oh, J. Y., Y. A. Sung, et al. (2010). "Optimal waist circumference for prediction of
metabolic syndrome in young Korean women with polycystic ovary syndrome."
Obesity 18(3): 593‐7.

8.

Ozegowska, K. and Pawelczyk, L. 2015 Cardiometabolic risk in patients with polycystic
ovary syndrome. Ginekologia Polska. 86 [11]: 840‐8.

9.

Vryonidou, A., A. Papatheodorou, et al. (2005). "Association of
hyperandrogenemic and metabolic phenotype with carotid intima‐media thickness
in young women with polycystic ovary syndrome." Journal of Clinical
Endocrinology and Metabolism 90(5): 2740‐2746.
Wild, R.A., et al., Assessment of Cardiovascular Risk and Prevention of
Cardiovascular Disease in Women
with the Polycystic Ovary Syndrome: A Consensus Statement by the Androgen
Excess and Polycystic Ovary
Syndrome (AE‐PCOS) Society. J Clin Endocrinol Metab, 2010. 95(5): p. 2038–2049.

10.

Reason for exclusion
This study does not
address predictive
accuracy of a CVD risk
tool.
Not a systematic review.
This study does not
address predictive
accuracy of methods to
assess CVD risk.
This study does not
address predictive
accuracy of methods to
assess CVD risk.
This study does not
address predictive
accuracy of a CVD risk
tool.
This study does not
address predictive
accuracy of a CVD risk
tool.
This study does not
address predictive
accuracy of methods to
assess CVD risk.
This study does not
address predictive
accuracy of a CVD risk
tool.
This study does not
address predictive
accuracy of methods to
assess CVD risk.
This does not meet our
criteria for inclusion as a
systematic review.
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1.9
NARRATIVE REVIEW
Clinical questions:
1) In women with PCOS, what is the most effective tool/method to assess risk of type 2 diabetes mellitus?

No evidence identified in evidence review
2) Are women with PCOS at increased risk for impaired glucose tolerance, gestational diabetes and type 2
diabetes mellitus?

Evidence not sought
Prevalence and problem
Insulin resistance is present in 75% of lean and 95% of obese women with PCOS (Stepto et al 2013). Obesity is closely
associated with insulin resistance.
The event rate of type 2 diabetes mellitus (T2D) was four times higher in women with PCOS compared to controls in
a Danish register study and T2D was diagnosed four years earlier in PCOS (Rubin 2017). The prevalence of T2D differs
by ethnicity (Kakoly 2017) and is higher in more obese study populations. HbA1c, fasting BG, 2h BG, HOMA‐r,
triglycerides, SHBG, age, and BMI at baseline were the best predictors for development of T2D (Rubin 2017). When
models were corrected for age and BMI, fasting BG, 2h BG, and triglycerides were the best predictors of
development of T2D (Rubin 2017).

Clinical practice gap: need for guidance
We need more data on methods for assessing risk of T2D, especially the role of 2h glucose during OGTT and HbA1c.
The recommendation of OGTT in newly diagnosed PCOS varies between different guidelines, recently reviewed by
Pelanis et al (Pelanis 2017). Some guidelines recommend mandatory OGTT for all women with the PCOS whereas
others include BMI, previous gestational diabetes or a family history of T2D in the decision model before the
recommendation of OGTT (Rotterdam ESHRE /ASRM‐Sponsored PCOS Consensus Workshop Group 2004). It is still
debated whether risk of prediabetes and T2D is increased due to PCOS per se, or if obesity is the main risk factor
(Ollila 2017). Increasing age is associated with loss of beta cell function and age >40 years has been chosen as a
separate risk factor for T2D in several guidelines (Pelanis 2017). Ollila et al (Ollila 2017) reported, previously, that
none of 62 lean women with self‐reported PCOS developed T2D by 46 years‐of‐age and the results suggested that
OGTT screening should be targeted to overweight and obese women with PCOS. Recently, Pelanis et al (Pelanis
2017) have published data on a Nordic cohort, where no Nordic woman was diagnosed with T2D using OGTT if the
BMI was normal (< 25 kg/m2).The role of oral glucose tolerance test (OGTT) in women with PCOS needs to be
clarified.
The clinical utility of HbA1c for diagnosing impaired glucose tolerance and type 2 diabetes in PCOS in daily practice is
low. Long‐term prospective studies are needed to determine whether HbA1c may be a good predictor for
cardiovascular risk in patients with PCOS (Velling 2011).

Summary of key information
There is currently no clinical study in PCOS, which can help us to clarify which tool(s) most effectively assess risk of
T2D in different ethnic groups. An OGTT may not be indicated in normal weight women (women in low risk ethnic
groups) with PCOS (Ollila 2017). However, future prospective studies in different ethnic groups are warranted
(Kakoly 2017). Importantly, the incidence and absolute DM2 risk needs to be understood in PCOS, across the age
and BMI range. Given hyperglycaemia in the IGT range causes morbidity in pregnancy, an OGTT before and during
pregnancy is important. Fasting, 1 hour and 2 hour glucose levels are independantly associated with adverse
outcomes in the general population in pregnancy, hence an OGTT is recommended.

Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS
Health professionals should be aware that the prevalence of IGT and T2D are significantly increased in PCOS (5 fold
in Asia, 4 fold in the Americas and 3 fold in Europe) and is independently worsened by obesity.
Health professionals should be aware that the prevalence of GDM is also significantly increased in PCOS.
Glycemic status should be assessed in all women with PCOS at baseline and reassessed every one to three years,
based on risk.

In high risk women with PCOS at baseline, an OGTT should be performed (BMI >25, BMI in Asian >23, family history
of diabetes or high risk ethnicity). In other women with PCOS, FPG or HbA1c may be substituted for an OGTT.
All women with PCOS planning pregnancy or seeking fertility treatment should have an OGTT.

Interactive Evidence to Decision Framework

Question
Evidence review/Narrative review

Option/intervention referred to in the judgments: example: metformin

ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

2
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence review.
Panel discussion

The effects/benefits are probably quite substantial in high risk population. Recommendations have been moderated
compared to past recommendations of an OGTT in all women with PCOS and now are more likely addressing those at
risk.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

1
Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

Probably, no substantial undesirable effects. Dissent – testing in otherwise healthy women may be a negative.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

2
Possibly important
uncertainty or variability

9
Probably no important
uncertainty or variability

1
No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

9
Favours this option

3
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Overall, given the high risks and moderation of recommendations here to target those at highest risk.

How large are the resource requirements (costs)?
Judgement

Don't know

7
Varies

5
Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Variability in votes – may be changes in practice leading to different costs in different countries.
Patient resources: Time, financial cost, discomfort, stigma
Society: Financial cost, priority, awareness, focus on prevention of diabetes mellitus
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours
this option

1
Neither favours this
option or other options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Equity

What would be the impact on health equity?
Judgement

Probably favours
other options

Favours other
options

Don't know

Varies

1
Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Uptake and screening may vary based on cost, access and socioeconomic status.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

10
Varies

No

Probably No

1
Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Probably, as it has been witnessed in GDM, there will be a trend towards high risk groups skipping OGTT. May be
different by country.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There will be barriers especially in low income groups and countries.

1
Probably Yes

Yes

CONCLUSIONS

Consensus recommendation
Health professionals should be aware that the prevalence of IGT and T2D are significantly increased in PCOS (5 fold
in Asia, 4 fold in the Americas and 3 fold in Europe) and is independently worsened by obesity.
Health professionals should be aware that the prevalence of GDM is also significantly increase in PCOS.
Glycemic status should be assessed in all women with PCOS at baseline and reassessed every one to three years,
based on risk.
In high risk women with PCOS, an OGTT should be performed at baseline (e.g. BMI >25, BMI in Asian >23, family
history of diabetes, GDM, hypertension or high risk ethnicity). In other women with PCOS, FPG or HbA1c may be
substituted for an OGTT.
All women with PCOS planning pregnancy or seeking fertility treatment should have an OGTT.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

4
Conditional
recommendation for
the option

8
Strong
recommendation for
the option

Justification
Reason for difference in group judgment – data may not be sufficient for FPG and HbA1c in detecting IGT and T2D
in PCOS (including in lean women). (2 person)
Risk is that you will do too many OGTTs compared to benefit in all populations (2 people)
Subgroup considerations
Indeed, there will be differences according to ethnicity.
Implementation considerations
Outreach (social media etc), local involvement, patient organisations. Governments, local politicians, doctors nurses
etc. Responsibility: Key persons will be depending on country and health structure.
Monitoring and evaluation
Yes, if possible incidence and development of DM.
Research priorities
Issues about glucose metabolism and ethnicity.
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Appendix I: Methods
EVIDENCE REVIEW: In women with PCOS, what is the most effective tool/method to assess risk of type 2
diabetes mellitus?
PICO

Exclusion criteria

Inclusion criteria

Rank: 1
Participan
ts (P)

Intervention (I)

Comparison
(C)

Outcomes
(O)

Study type

Limits

Females of
any age,
ethnicity,
weight or
phenotype
of PCOS
(diagnosed
by
Rotterdam,
NIH or AES).
Note
studies that
include
women
taking
metformin
and prefer
min of 3
months
without
metformin.

Observed onset of type 2
diabetes (diagnosis
method must be reported)
using relevant risk
assessment methods,
including:
• FBG/FPG and OGTT (2
hour)
• HOMA‐IR
• HbA1c
• fasting Insulin
• glucose stimulated
insulin
• waist circumference
• WHR • BMI
• Framingham risk score
• Obesity
• Family history
• Previous GDM
• Ethnicity
• Rotterdam phenotype

Placebo, usual
care or
comparison of
different
relevant risk
assessment
methods.

Observed
onset of type
two diabetes
– defined as
a type 2
diabetes
defined by
NHMRC type
2 diabetes
case
detection
and
diagnosis.
Sensitivity
and
specificity
data; and
AUC data
will be
collected.

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled trials
and comparative
cohort studies.
(can include cross
sectional or case
control if it
compares onset
of type 2 diabetes
in PCOS and non‐
PCOS)

English
language.
Update
original
search
(not
addresse
d in WHO
GL).

Females
without
diagnosed
PCOS.

Placebo, usual care.

The
assessment
method used
for the
intervention.

None.

Non‐evidence
based guidelines,
non‐systematic
reviews, non‐
comparative
cohort studies,
case‐control
studies, case
series, editorials,
letters,
commentaries.

Females
with history
of type 2
diabetes.

Databases searched
Evidence source

Date of search or issue searched

Medline (Ovid)

9th August 2017

Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid
OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
9th August 2017
All EBM (Ovid) *
9th August 2017
PsycInfo (Ovid)
9th August 2017
CINAHL
9th August 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)

Search string
Search terms in Medline*
1
exp Polycystic Ovary Syndrome/ (13009)
2
polycystic ovar$.mp. (15272)
3
poly‐cystic ovar$.mp. (14)
4
PCO$.mp. (25391)
5
(stein‐leventhal or leventhal).mp. (941)
6
anovulation/ (2251)
7
anovulat$.mp. (5883)
8
oligo‐ovulat$.mp. (80)
9
oligoovulat$.mp. (44)
10
(ovar$ adj5 (scelerocystic or polycystic or poly‐cystic or degenerat$ or hyperandrogen$ or hyper‐
androgen$)).mp. (16043)
11
or/1‐10 (37220)
12
(decision aid$ or decision tool).tw. (2287)
13
tool$.tw. (494115)
14
rule$.tw. (126147)
15
measure$.tw. (2607718)
16
model.tw. (1570723)
17
assess$.tw. (2202841)
18
calculat$.tw. (584376)
19
class$.tw. (1060725)
20
(estimate$ or estimation$).tw. (788310)
21
equation$.tw. (112882)
22
(score$ or scoring).tw. (667518)
23
algorithm$.tw. (158341)
24
chart$.tw. (77943)
25
table$.tw. (98415)
26
tabulat$.tw. (11053)
27
test$.tw. (2563055)
28
screen$.tw. (575318)
29
checklist.tw. (22241)
30
check‐list.tw. (2273)
31
checksheet.tw. (6)
32
check‐sheet.tw. (29)
33
ticklist.tw. (0)
34
tick‐list.tw. (7)
35
instrument.tw. (87229)

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

or/12‐35 (8732483)
exp risk assessment/ (234642)
exp risk/ (1093169)
risk$.tw. (1657940)
chance$.tw. (64111)
likelihood.tw. (108104)
potential.tw. (1549875)
probabilit$.tw. (151653)
possib$.tw. (1556250)
prognosis.tw. (281455)
inciden$.tw. (691744)
or/37‐46 (5350077)
exp Coronary Disease/ (219376)
exp cerebrovascular disorders/ (368036)
exp cardiovascular disorders/ (0)
exp atherosclerosis/ (38029)
heart attack$.tw. (4857)
stroke$.tw. (195304)
myocardial infarction.tw. (154316)
cerebral vascular accident.mp. (554)
coronary vascular accident.mp. (0)
(coronary adj (event$ or disease or heart disease or mortality)).mp. (153941)
coronary thrombosis.mp. (8435)
coronary atherosclerosis.mp. (7256)
(cardiovascular adj (event$ or mortality)).mp. (35104)
CAD.mp. (28626)
CVD.mp. (22943)
diabetes mellitus/ (112779)
diabet$.tw. (495716)
IDDM.tw. (7030)
NIDDM.tw. (7087)
MODY.tw. (1033)
(late onset adj diabet$).tw. (108)
(maturity onset adj diabet$).tw. (1819)
(non insulin$ depend$ or non‐insulin$ depend$ or noninsulin$ depend$ or non insulin?depend$ or
noninsulin?depend$).tw. (12464)
71
(insulin$ depend$ or insulin‐depend$ or insulin?depend$).tw. (29823)
72
(typ$ 2 adj6 diabet$).tw. (94054)
73
(typ$ II adj6 diabet$).tw. (9151)
74
T2DM.tw. (9870)
75
DM2.tw. (1601)
76
or/48‐75 (1296351)
77
(sensitiv: or predictive value:).mp. or accurac:.tw. or specificit$.tw. (1999042)
78
11 and 36 and 47 and 76 and 77 (250)
79
limit 78 to (english language and humans and yr="2010 ‐Current") (104)
* Similar terms (appropriately translated) were used in other databases.

Evidence processing
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria (PICO above) established a priori. The articles were reviewed by title and abstract. When a decision
could not be made based on title and abstract alone, full text was retrieved. No studies met the selection criteria for
this evidence review.
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PRISMA flowchart incorporating original guideline (2010) and current update (2017)

Eligibility

Screening

Identification

Database search
2010=428 2017=191

Through other sources
2010=0 2017=0

Duplicates removed
2010=56 2017=26

Screened
2010=372 2017=165

Excluded based on abstract
2010=366 2017=154

Retrieved full‐text
2010=6 2017=11

Excluded based on full‐text
2010=5 2017=11

Included

Included in qualitative synthesis
2010=1 2017=0

Included in quantitative synthesis
(meta‐analysis)
2010=0 2017=0

12

Table of excluded studies
No.
1.

2.

3.

4.

5.

6.

7.
8.

9.
10.
11.

12.

13.

14.

15.

Citation
Arrigo, T., et al., Menstrual cycle pattern during the first gynaecological
years in girls with precocious puberty following gonadotropin‐releasing
hormone analogue treatment. European Journal of Pediatrics, 2007.
166(1): p. 73‐74.
Avvad, C.K., et al., Menstrual irregularity in the first postmenarchal
years: an early clinical sign of polycystic ovary syndrome in
adolescence. Gynecological Endocrinology, 2001. 15(3): p. 170
Bekx, M.T., E.C. Connor, and D.B. Allen, Characteristics of Adolescents
Presenting to a Multidisciplinary Clinic for Polycystic Ovarian Syndrome.
Journal of Pediatric and Adolescent Gynecology, 2010. 23(1): p. 7
Biro, F.M. and S.J. Emans, Whither PCOS? The Challenges of
Establishing Hyperandrogenism in Adolescent Girls. Journal of
Adolescent Health, 2008. 43(2): p. 103‐105.
Bouzas, I. C., S. A. Cader, L. Leao, M. C. Kuschnir and C. Braga (2014).
"Menstrual cycle alterations during adolescence: early expression of
metabolic syndrome and polycystic ovary syndrome." Journal of
Pediatric & Adolescent Gynecology 27(6): 335‐341.
Browner‐Elhanan, K.J., J. Epstein, and E.M. Alderman, Evaluation of
Irregular Menses in Perimenarcheal Girls: A Pilot Study. Journal of
Pediatric and Adolescent Gynecology, 2003. 16(6): p. 365‐368.
Busby, G. (2013). "Menstrual dysfunction." Obstetrics, Gynaecology
and Reproductive Medicine 23(10): 307‐311.
Davajan, V., et al., Ten‐year follow‐up of patients with secondary
amenorrhea and normal prolactin. American Journal of Obstetrics &
Gynecology, 1991. 164(6 Pt 1): p. 1666‐70; discussion 1670‐2.
Dealy, M.F., Dysfunctional uterine bleeding in adolescents. Nurse
Practitioner. 23(5): p. 12
Doi, S.A., et al., Irregular cycles and steroid hormones in polycystic
ovary syndrome. Human Reproduction, 2005. 20(9): p. 2402
Dramusic, V., et al., Reproductive chances after persistent menstrual
disorders in adolescence. Contemporary Reviews in Obstetrics and
Gynaecology, 1995. 7(4): p. 230
Ferriman, D. and A.W. Purdie, The aetiology of oligomenorrhoea
and/or hirsuties: a study of 467 patients. Postgraduate Medical Journal,
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1.10
NARRATIVE REVIEW
Clinical questions:
1) Are women with PCOS at increased risk for sleep apnea?
2) What is the method/tool most effective to screen for sleep apnea in PCOS?
Prevalence and problem
Obstructive sleep apnoea is a condition characterised by repetitive occlusions of the upper airway during
sleep leading to futile ventilatory efforts, oxygen desaturations, terminating in arousal from sleep and the
resumption of ventilation. This condition may lead to sleep fragmentation, unrefreshed sleep and daytime
sleepiness. The postulated longer term health consequences of these repeated sleep related physiological
derangements have drawn links to cardiovascular disease, diabetes, cognitive decline and dementia.
However these associations are yet to be causally demonstrated through rigorous controlled trials.
The prevalence of OSA among general western adult populations based on polysomnographic criteria of an
apnoea hypopnoea index of 5 or more respiratory events per hour varies across cohorts between 9 and 38%
(1). More than half of these will be minimally symptomatic. The prevalence is higher in men, increases with
greater body mass index and advancing age. The diagnostic cut off is an arbitrary point along a continuum
which evolved from historic rather than evidenced based criteria and is further affected by varied
definitional and measurement based factors. Unlike conditions such as hypertension and diabetes where
clinical sequelae are measurable at a particular cut off point that inform treatment decisions, there is no
established cut off point at which OSA warrants treatment. In the absence of such guiding parameters the
treatment process describes a personalised care plan that factors in symptomatology and disruptive impact
of associated snoring. Although not well quantified, the potential long term health sequelae still remain an
important consideration in the treatment decision and treatment is usually offered routinely to severe cases
(2). Addressing the public health implications of OSA are challenged by the magnitude of its prevalence, the
complexity of the diagnostic process as well as the suboptimal effectiveness of device based treatments such
as continuous positive airway pressure (CPAP).

Summary of key information
Randomised controlled intervention studies demonstrate benefits of treatment on symptoms, quality of life,
mood and productivity (3). There are important observational trials demonstrating an association with the
severe spectrum of obstructive sleep apnoea and adverse cardiovascular outcomes and death (4).
Intervention trials have shown that treating OSA may lead to favourable outcomes in some surrogate
endpoints such has blood pressure (5), however the effect overall is modest at 1‐3mmHg, with a greater
effect for more severe OSA and pre‐existing hypertension. The relationship between OSA and diabetes and
insulin resistance has shown mixed results across observational trials and smaller intervention studies (6) (7)
(8) (9). A more recent larger randomised controlled trial of the use of CPAP for moderate to severe OSA and
coexistent diabetes failed to demonstrate improvements in measures of glycemic control (10). Three
randomised controlled trials exploring the treatment effect of obstructive sleep apnoea as secondary
prevention for cardiovascular events and/or death have failed to demonstrate a benefit of CPAP treatment
on these endpoints (3) (11) (12). The largest of these, the SAVE trial (3), enrolled 2717 subjects with
moderate to severe OSA. Whilst they demonstrated treatment improvements in quality of life, mood and
work related productivity, the lack of effect on the primary endpoint of cardiovascular events or death was
unexpected. These studies conclude there is insufficient evidence to support a case for screening for OSA
among patients with diabetes or cardiovascular disease intending to modify the consequences of these
conditions. A recent systematic review of OSA screening provides evidence of value in identification of

symptomatic OSA among populations where OSA may be over‐represented in which OSA symptoms may be
alleviated (13).
Large trials of general populations with OSA may provide some guidance in identifying the goals for care for
managing OSA among subgroup populations such as PCOS. Several studies demonstrate that patients with
PCOS are associated with high rates of OSA, between 11 and 72 percent (14) (15) (16) (17). Not all these
trials included control groups (16) however in the studies that used matched controls (14) or statistical
correction for mismatches samples (14), the high prevalence of OSA was not explained by obesity. The
explanation for this high prevalence is not known. There is evidence that the relative androgenised state
may contribute to the pathogenesis of OSA (18). Another unproven possibility is that if OSA were to directly
contribute to the metabolic syndrome (19) it might explain a statistical over‐representation of this condition
among a PCOS patient cohort where features of the metabolic syndrome may facilitate their clinical
presentation. Tasali et el showed a relationship between OSA severity and measures of insulin resistance
among a small group of women with PCOS (20) and the same group in another study showed small
improvements in insulin resistance in an uncontrolled group of 9 subjects with PCOS and OSA with CPAP
treatment over an 8 week period (19).
Studies exploring the links between PCOS and OSA have tended to include small numbers and are of varied
quality trial design. Nonetheless some groups have advocated for screening of OSA among PCOS populations
(21). Patients with PCOS may have features of the metabolic syndrome that expose them to increased
cardiovascular diabetes and other health risks. However the extent to which OSA contributes additionally to
this risk is not yet supported by robust clinical trials in this area. There are a number of screening
questionnaires that are validated for general populations including the STOP BANG (22), OSA50 (23) or Berlin
Questionnaire (Appendix 1). Although these all make some limited enquiry into symptomatology they tend
to focus on BMI and snoring/apnoea detection for predictive power. Therefore these questionnaires are
designed to predict for the presence of OSA and do not necessarily inform the case for treatment.
Questionnaires are simple to complete and inexpensive to administer. They can be a very useful rule out
tool, as the approach to managing a very large proportion of positive screening questionnaires that go onto
ambulatory or in‐laboratory polysomnography for confirmation, is not well described in a PCOS population.
Additional screening for a symptomatic subset reduces this burden and directs treatment to those
demonstrated to obtain benefit. This is best achieved through history taking (2). Alternatively the functional
outcomes of sleep questionnaire (FOSQ) is a 30 item questionnaire focusing of symptoms of sleep
disturbance that is potentially applicable for clinicians not proficient in taking a sleep apnoea symptom
history (24).
The most compelling case for treating OSA relates to the improving symptoms of non‐restorative sleep,
daytime fatigue and sleepiness. These symptoms may contribute to mood disturbance, especially anxiety
and depression. PCOS is a condition in which mood disturbance is common. The extent to which co‐existent
OSA may additional contribute to mood disturbance attributed to PCOS may be an important area for future
exploration. Currently there is insufficient evidence to support a case for screening for OSA among women
with PCOS with the intention of improving features of the metabolic syndrome, measures of diabetic control
or longer term cardiovascular health. However the limited evidence does indicate that a higher prevalence
of OSA may exist in PCOS and the potential for symptom benefit to be achieved through identification and
effective therapy of OSA is likely to be worthwhile but not currently described in a cohort of PCOS. Therefore
it would seem that questionnaire based screening for OSA may be an appropriate strategy when combined
with a thorough sleep apnoea history to establish if a sufficient symptom profile exists to explore the more
resource intensive process of polysomnographic evaluation and therapy trial.
There is no OSA screening questionnaire validated for young women with and without PCOS.

The Berlin questionnaire may be the preferred choice as it does not include gender or age criteria in the
prediction (Appendix 1 attachment).

Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS
Health professionals should only consider screening for OSA in women with PCOS to identify and alleviate
symptoms of OSA (e.g. snoring, waking unrefreshed from sleep, daytime sleepiness, and the potential for
fatigue to contribute to mood disorder).
A simple screening questionnaire could be considered, preferably using the Berlin tool; and if positive,
referral to a specialist considered.
Health professionals should be aware that there is insufficient evidence to justify screening for OSA with the
intention of improving metabolic derangement or reduce risk from cardiovascular disease.
CLINICAL PRACTICE POINTS
A positive screening test for OSA may raise the likelihood of its presence however does not quantify the
symptom burden and therefore alone does not make a case for treatment.
If women with PCOS have OSA symptoms and a positive screen, they should be referred to a specialist centre
for further evaluation.
RESEARCH RECOMMENDATION
There is no OSA screening questionnaire validated for young women.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence or narrative review.
Panel discussion

Desirable effects may relate to more focused identification of symptomatic OSA patients that may benefit
from treatment and avoid over-screening and over-treatment that may come from wide scale screening.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

2
Probably favours
this option

9
Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

There are resource constraints through the screening and identification of symptomatic OSA that need
consideration. Availability of ambulatory or in laboratory polysomnography in conjunction with clinical
follow-up of the results and treatment planning may not be universal.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

7
Important uncertainty or
variability

4
Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Alleviation of symptomatic OSA is in general widely valued by the recipient of treatment. In the case of
young women with PCOS treatment selection is important as appliance based solutions such as CPAP has
cosmetic and other social implications that need individual discussion with the patient.
Heath professionals managing PCOS may not value the importance of OSA.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

10
Probably favours
this option

1
Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

The desirable effects of treatment may outweigh the resourcing provided the pathway remains focused on the
symptomatic subset.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

1
Large costs

10
Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

The resource implications are potentially substantive. The introduction of screening questionnaires is simple.
A sleep apnoea history will be factored into many consultations if the screening questionnaires are positive or
alternatively the FOSQ could be supplemented however is 30 items. Local institutes would need to explore
access to polysomnography and expertise in sleep apnoea treatment.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

9
Neither favours this
option or other options

2
Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Lack of clarity on cost effectiveness. Costs may be involved but mood and symptoms may improve.

Equity

What would be the impact on health equity?
Judgement

Don't know

2
Varies

3
Reduced

6
Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Out of pocket costs or access to resources are a consideration for disadvantaged groups.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

9
Varies

No

Probably No

2
Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There is a high likelihood that investigation and treatment is accepted if the symptom profile is sufficient
Variable depending on the HP. Some HPs may not use the screening tool. There is a low awareness currently
about the role of OSA.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Implementation of further evaluation will not be universally feasible as there will be limitations to accessing
sleep diagnostic services and expertise in treatment planning.

CONCLUSIONS
Consensus recommendations

Health professionals should only consider screening for OSA in women with PCOS to identify and alleviate
symptoms of OSA (e.g. snoring, waking unrefreshed from sleep, daytime sleepiness, and the potential for
fatigue to contribute to mood disorder).
A simple screening questionnaire could be considered, preferably using the Berlin tool; and if positive,
referral to a specialist considered.
Health professionals should be aware that there is insufficient evidence to justify screening for OSA with the
intention of improving metabolic derangement or reduce risk from cardiovascular disease.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

1
Conditional
recommendation for
the option

10
Strong
recommendation for
the option

Variation in conditional and strong – diversity of familiarity with screening tools and OSA varies widely
among HPs
Practice points

A positive screening test for OSA may raise the likelihood of its presence however does not quantify the
symptom burden and therefore alone does not make a case for treatment.
If women with PCOS have OSA symptoms and a positive screen, they should be referred to a specialist centre
for further evaluation.

Justification
Symptomatic subset of OSA. This includes social disruption/embarrassment related to snoring, waking
unrefreshed, daytime fatigue and sleepiness in more passive contexts, cognitive impairment, mood and
anxiety disorders. There is no questionnaire that encompasses all these components hence a history approach
is preferred however the FOSQ will cover much of the fatigue and sleepiness components.
Subgroup considerations
Obesity, East Asian. Symptomatic subset of OSA. This includes social disruption/embarrassment related to
snoring, waking unrefreshed, daytime fatigue and sleepiness in more passive contexts, cognitive impairment,
mood and anxiety disorders. There is no questionnaire that encompasses all these components hence a history
approach is preferred however the FOSQ will cover much of the fatigue and sleepiness components.
Implementation considerations
Familiarity and acceptability may impact on implementation.
Monitoring and evaluation
As screening services in this population have not be evaluated in the published literature, an evaluation is
essential. This would include detection rate, patient uptake of diagnostic pathway, treatment acceptance and
measurement of symptom benefits.
Research priorities

Evaluation of appropriate models of care.
There is no OSA screening questionnaire validated for young women with or without PCOS.
Prevalence of OSA needs to be determined.
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1.11
NARRATIVE REVIEW
Clinical questions:
1) Are women with PCOS at increased risk of endometrial cancer?
2) What is the method/tool most effective to screen for endometrial cancer in PCOS?
Prevalence and problem
Endometrial hyperplasia (EH) is a relatively common condition that affects women of all age groups. It is
diagnosed three times more commonly than endometrial cancer and is classified into three different
categories based on the microscopic appearance into simple, complex non atypical or atypical complex
hyperplasia. Without any intervention the risk of progression to endometrial carcinoma is less than 1% for
women with simple hyperplasia, 3% for complex non‐atypical hyperplasia, and up to 29% for women with
atypical complex hyperplasia (1). World Health Organization guidelines in 2014 have re‐classified EH by
categorizing it as hyperplasia without atypia and hyperplasia with atypia. A recent systematic review showed
that the risk of EC was three times higher in women with PCOS compared to women without the disease (2).
Endometrial tumors display a variety of histologic features but the majority of cases are adenocarcinomas
(>95%) and can be classified into two main subtypes, endometrioid (Type I) and non‐endometrioid (Type II)
(3, 4). As approximately 70–80% of endometrial cancers are Type I tumors the reported associations between
PCOS and endometrial cancer are likely driven by this subtype. To our knowledge only one study has examined
the association between PCOS and subtype specific endometrial cancer reporting a slightly stronger
association between PCOS and endometrial cancer when limited to Type I (OR all cases = 2.2; 95% CI 0.9–5.7
vs. OR Type I cases = 2.4; 95% CI = 1.0–6.2) (5, 6).
An association between PCOS and endometrial cancer was first suggested over fifty years ago by a series of
small case reports, but these studies were limited by lack of control groups and small numbers (7). A major
factor for this increased malignancy risk is prolonged exposure of the endometrium to unopposed estrogen
that results from anovulation. Additionally, secretory endometrium of some women with PCOS undergoing
ovulation induction or receiving exogenous progestin exhibits progesterone resistance accompanied by
dysregulation of gene expression controlling steroid action and cell proliferation (8).
Recently three meta‐analyses, with overlapping studies, reported a significant increased risk of endometrial
cancer among women with PCOS (9‐11). All three studies included estimates from analyses that did not take
into account BMI which is a common characteristic of PCOS and a strong and well‐established risk factor for
endometrial cancer (2). Besides lack of adjustment for BMI these studies were additionally limited by a small
number of exposed cases. In those studies that have reported effect estimates adjusted for BMI the observed
associations with PCOS and endometrial cancer have been less consistent (6). Wild et al. followed a cohort of
women diagnosed with PCOS and reported an increased risk of endometrial cancer in these women compared
to age‐matched controls with OR of 5.3 (95% CI = 1.5–18.6) without adjustment for BMI and 6.1 (95% CI = 1.0–
36.9) after adjustment for BMI (12). In contrast, Fearnley and coworkers. reported an increase in the OR
following adjustment for BMI (OR = 4.0; 95% CI = 1.7–9.3 and OR = 2.2; 95% CI = 0.9–5.7, respectively) (5).
Finally, Zucchetto et al. observed no association between PCOS and endometrial cancer with a BMI‐adjusted
OR of 1.3 (95% CI = 0.7–2.2) with an OR that was slightly higher when limited to premenopausal women
(OR = 2.0; 95% CI = 0.8–5.4) (13). Differences in these studies may be due to varying control for confounders,
Wild et al. did not adjust for any variables except BMI while Fearnley et al. adjusted for parity and oral
contraceptive (OC) use, and Zucchetto et al. adjusted for parity, OC use, age at menarche, and age at
menopause. In addition, the study population in Fearnley, et al. was limited to women under age 50 which is
likely a primarily premenopausal population (6).
In a recent study of 117 women with PCOS by Rotterdam criteria, endometrial thickness and age were
significant predictors of endometrial disease (14). Age and endometrial thickness were significantly related to
endometrial disease. Endometrial thickness of greater than 8.5 mm had a 77.8% sensitivity and 56.7%
specificity, while age above 25.5 years had a 70.4% sensitivity and 55.6% specificity, in predicting endometrial
disease. In another study of anovulatory women with PCOS and infertility, an endometrial thickness greater
1

than 7 mm or an inter‐menstrual interval of more than 3 months was associated with endometrial hyperplasia
(15).
The epidemiologic data examining the relation between metformin and endometrial cancer have generally
suggested no association or a protective association between metformin and endometrial cancer (6).
Endometrial cancer has been the least studied of the hormone related cancers in relation to clomiphene use.
An association has been hypothesized since clomiphene has chemical properties similar to tamoxifen, a drug
that has been associated with endometrial cancer risk. However, most previous studies of clomiphene and
endometrial cancer have been limited by power. In one of the largest studies to date Brinton et al. reported a
slight non‐significant increase in risk of endometrial cancer among clomiphene users (HR = 1.4; 95% CI = 1.0–
2.0) (16). Letrozole, an aromatase inhibitor, has more recently been considered as an additional treatment
option for anovulatory infertility. While longitudinal data does not yet exist to adequately examine the
association between letrozole use for ovulatory infertility and endometrial cancer risk, letrozole is currently
used as an adjuvant treatment for hormone receptor positive postmenopausal breast cancer, thus it could be
hypothesized that it would likely decrease hormonal related cancer risk (6).

Clinical practice gap: need for guidance
The associations between PCOS and endometrial cancer are complex, requiring consideration of PCOS
diagnostic criteria, etiologic heterogeneity of cancer subtypes, confounding and mediating factors,
menopausal status, co‐morbid conditions such as infertility, type II diabetes and metabolic syndrome as well
as treatment options that may also influence cancer risk. In addition, the rarity endometrial cancers make
these cancers even more difficult to study. Larger well‐designed studies, or pooled analyses, may help clarify
these complex associations (8) (6).

Summary of key information
The associations between PCOS and endometrial cancer is complex, with the need to consider many
methodological issues in future analyses.
Endometrial surveillance by transvaginal ultrasound or endometrial biopsy is indicated for those women with
PCOS who have thickened endometrium, prolonged amenorrhea, unopposed estrogen exposure or abnormal
vaginal bleeding, based upon clinical suspicion (8).
There is no evidence yet that ovulation inducing agents do increase the risk for endometrial cancer in women
with PCOS.

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
Health professionals and women with PCOS should be aware of a 2‐6 fold increased risk of developing
endometrial cancer which often presents pre‐menopausally. However the absolute risk of developing
endometrial cancer remains low.
CLINICAL PRACTICE POINTS
Health professionals should have a low threshold for investigation for endometrial cancer in women with PCOS
or a history of PCOS.
Routine ultrasound screening for endometrial thickness in women with PCOS is not recommended, however
investigation by transvaginal ultrasound and/or endometrial biopsy is indicated for those women with PCOS
who have persistent thickened endometrium and/or prolonged oligo amenorrhea and/or abnormal vaginal
bleeding.
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Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Probably favours
other options

Favours other
options

Research evidence

Refer to narrative review.
Panel discussion

Timely identification of endometrial cancer.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

Inappropriate testing.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Patients and health professionals would value this.
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Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

How large are the resource requirements (costs)?
Judgement

Don't know

2
Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

There are some costs in endometrial investigation. The need for additional resources could be partly alleviated
by early diagnosis and management.
In case women with PCOS are examined on a yearly basis screening for risk factors (young age, amenorrhea,
overweight or obesity, hyperandrogenism) for endometrial cancer should be included in the yearly
examinations. Depending on insurance policies and what costs will be covered screening and treating for
endometrial cancer will impact on patient and or insurance company resources. The same holds true for the
prescription of OCP’s, cyclic progestogens and Levonorgestrel containing IUD’s.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Screening for endometrial cancer in the general population is not cost effective. Whether screening for
endometrial cancer in a population with an a priori 2 – 6 fold increase in cancer risk is cost effective is not
known. Hence this is not recommended and overall, absolute risk is not high.
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The use of OCP’s as well as other medication to prevent endometrial cancer is probably cost effective since
treatment of endometrial cancer is more expensive. The same holds true for life style modification. Although
data are lacking endometrial ablation might as well be cost effective in preventing much more costly
interventions later on if left untreated.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

1
Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

May reduce inequity if recommendation is followed e.g. in disadvantaged socioeconomic groups.
The decision to assess for the presence of endometrial cancer should be based on clinical factors including
length of amenorrhea, presence of abnormal uterine bleeding, thickness and appearance of the endometrium
on imaging, and the age of the patient.
The approach that should be taken to assess possible endometrial pathology is to be determined based on the
clinical picture and the doctors assessment in each individual case. Special consideration is needed for women
in lower income and socio-economic classes because proper healthcare might not be readily available for
them. The same holds true for ethnic groups who live in more secluded areas for whom yearly surveillance
might be a problem.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

2
Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Common cancer. The relatively low risk and the uncertainty about the real magnitude of the risk of
endometrial cancer in women with PCOS might be an obstacle for different stakeholders to implement this
assessment in high risk patients. Given the relatively well differentiated status of most endometrial carcinomas
in women with PCOS provides another important obstacle for different stakeholders. Given these factors key
stakeholders are likely not to accept the balance of benefits, harms and costs.
Feasibility

Is the option feasible to implement?
Judgement

5

Don't know

2
Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

The knowledge base of non-gynecologist health professionals regarding assessment of the endometrium is
variable. Health system and resource variability will impact on feasibility.
In case assessments are done within a setting of yearly physical examinations within a structured follow-up
program screening for endometrial cancer is feasible. The same holds true for hysteroscopic examinations and
endometrial ablation in case it is done within a clinical setting. Prescribing OCP’s cyclic Progestogens or
Levonorgestrel containing IUD’s could be done either by GP’s or (reproductive) endocrinologist or
gynecologists.
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CONCLUSIONS
Consensus recommendation

Health professionals and women with PCOS should be aware of a 2-6 fold increased risk of developing
endometrial cancer which often presents pre-menopausally. However the absolute risk of developing
endometrial cancer remains low.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points

Health professionals should have a low threshold for investigation for endometrial cancer in women with
PCOS or a history of PCOS.
Routine ultrasound screening for endometrial thickness in women with PCOS is not recommended, however
investigation by transvaginal ultrasound and/or endometrial biopsy is indicated for those women with PCOS
who have persistent thickened endometrium and/or prolonged oligo amenorrhea and/or abnormal vaginal
bleeding.

Justification
The collective data show that the reduced risk for endometrial cancer is about 50% and 70% for 4 and 12 years of
oral contraceptive use, respectively, and that a minimum period of use is necessary to obtain this protective effect.
After ceasing oral contraception, the risk of endometrial cancer begins to rise from its reduced (levels, but remains
lower than never users, even after >20 years of discontinued use. The protective effects according to different
endometrial tumor types and oral contraceptive formulations remain unknown (17).
Subgroup considerations
In women with PCOS who are under the age of 50 years the risk for endometrial cancer seems to be elevated.
Women with overweight or those that are obese have the highest risk to develop endometrial cancer. Never users of
OCP’s seem to be also more at risk compared to women with PCOS that have been using OCP’s. Women with
hyperandrogenism seem to be at a higher risk compared to women without hyperandrogenism. Similarly women
with hyperinsulinaemia are also at higher risk for developing endometrial carcinoma (8, 18).
Implementation considerations
International and national professional societies should follow their specific guidelines for implementation of the
guideline. The extent to which these recommendation will be implemented in daily clinical care should be
monitored during audits for quality control.
Monitoring and evaluation
The number of women at high risk for endometrial cancer from the latter group in whom an ultrasound or an
endometrial biopsy was performed.
Monitoring of the implementation of the recommendation in clinical practice.
Capture how many women are being investigated according to the recommendation.
Research priorities

7

Development of common preventive strategies, therapies, and guidelines based on evidence-based investigations
are warranted to promote endometrium-related health in women with PCOS.
The relative impact of PCOS versus other recognized risk factors for endometrial cancer, such as insulin resistance,
nulliparity, infertility and its treatment, anovulation, and obesity needs to be studied.
Need prospective epidemiological studies on the true incidence of endometrial cancer in women PCOS.
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2.1
EVIDENCE AND NARRATIVE REVIEW
Clinical questions:
1) In women with PCOS (evidence):
What is the prevalence and severity of reduced QoL?
Should QoL be assessed as part of standard care?
2) In women with PCOS, what is the most effective tool/method to assess quality of life? (Narrative review)
3) In women with PCOS, what dimensions of QoL are most affected? (Narrative review)
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Summary
As acknowledged in guideline development meetings, quality of life is not necessarily diagnosed and instead is assessed using tools that measure the level of impairment of
quality of life. Therefore we are unable to determine the ‘prevalence’ of quality of life in women with PCOS as this would require evidence about the number of women
diagnosed with impaired quality of life in those with and without PCOS.
Here we have compared the level/severity of impairment of quality of life in women with and without PCOS. Based on studies of low quality and certainty; and with some
statistical heterogeneity, the evidence suggests that women with PCOS have lower quality of life compared to women without PCOS. This may suggest the value of quality
of life assessment as part of standard care in order to address the aspects leading to reduced quality of life.
No evidence was identified by our search to determine the most effective tool to assess quality of life. A clinical expert recommendation may be made about tools used in
the general population such as SF‐36 and WHOQOL or the PCOS specific, PCOSQ.

Characteristics of included studies (Question 1)
Age (years)

BMI (kg/m2)

C: 27.77 ± 6.49
P/OH: 26.14 ± 4.98
P/I: 24.32 ± 4.59
P/W: 26.00 ± 6.58

Rott

C: 28
P: 57

C: 40
P: 50

Study ID

ROB

Design

Setting

N

Acmaz 2013

Mod

CS

Hospital,
Turkey

C: 47
P/OH: 35
P/I: 22
P/W: 29

Benetti‐Pinto 2015

Mod

CS

Uni O&G
dep, Brazil

C: 102
P: 52

Benson 2008

Mod

CS

Drosdzol 2007

Mod

CS

Uni clinics,
private
practice,
community,
Germany
Uni O&G/
GE clinics,
Poland

PCOS
criteria
Rott

Acne

Outcomes

C: 23.37 ± 3.13
P/OH: 24.45 ± 2.75
P/I: 24.35 ± 3.48
P/W: 33.59 ± 2.61

Hirsutism
(FGI/S)
C: 0%
P/OH: 60%
P/I: 36.4%
P/W: 37.9%

C: 6.4%
P/OH: 85.7%
P/I: 40.9%
P/W: 55.2%

SF‐36

C: 35.6 ± 7.3
P: 26.9 ± 4.9

C: 28.5 ± 5.4
P: 31.9 ± 8.5

FGI: 10.4 ±
4.5 (85.7%)

NR

WHOQOL‐
BREF

Rott,
NIH

C: 29.9 ± 1.2
P: 28.9 ± 0.7
(SEM)

C: 23.6 ± 0.7
P: 29.6 ± 1
(SEM)

P: 10.2 ± 5.6
(SEM)

NR

SF‐36

PSE &
ESHRE

C: 30.5 ± 5.3
P: 28.9 ± 5.6

C: 22.1 ± 2.9
P: 24.6 ± 3.8

C: 2.7 ± 2.1
P: 12.7 ± 6.1

NR

SF‐36

Elsenbruch 2003

Mod

CC

Hahn 2005

Mod

CC

Kumarapeli 2011

Low

CC

Ozcan Dag 2015 &
2016
Ramos 2016

Mod

CS

Mod

CC

Shafti 2016

High

CC

Shishehgar 2016

Mod

CC

Trent 2002

Mod

CS

Uni clinic &
employees,
Germany
Uni dep
clinics,
public ads,
Germany
Community
in a district,
Sri Lanka
Uni clinic,
Turkey
Uni hospital
clinic, Brazil
Hospital,
infertility
clinics and
public, Iran
Uni and
clinics, Iran
Primary
care clinics,
USA

C: 50
P: 50

NIH

C: 29.9 ± 5.7
P: 28.4 ± 5.0
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C: 24.4 ± 5.3
C: 3 ± 2
NR
German
SF‐36
P: 30.1 ± 9.8
P: 12 ± 5

C: 120
P: 50

NIH

C: 30 ± 5.7
P: 29 ± 5.4

C: 24 ± 5.3
P: 31 ± 9.3

C: 3.0 ± 2.0
P: 9.2 ± 5.8

NR

SF‐36

C: 170
P: 146

Rott

C: 27.0 ± 7.1
P: 25.6 ± 7.1

C: NR
P: 53.4%

C: NR
P: 25.3%

C: 38
P: 53
C: 51
P: 43
C: 125
P: 129

Rott

C: 21.34 ± 2.12
P: 22.69 ± 4.54
C: 29.74 ± 5.26
P: 27.8 ± 5.34
C: 32.79 SD NR
P: 30.10 SD NR

C: NR
P: BMI ≥ 25: 43.8%
BMI ≥ 30: 17.8%
C: 20.83 ± 3.16
P: 23.26 ± 4.44
C: 25.99 ± 5.49
P: 27.91 ± 5.51
NR

NR

NR

WHOQOL‐
BREF,
GHQ30
SF‐36

NR

NR

SF‐36

NR

NR

WHOQOL

C: 0 (0‐1)
P: 6 (3‐10)
C: 2.7 ± 4.8
P: 13.5 ± 9.2

NR

SF‐36

C: 1.8 ± 3.2
P: 4.4 ± 4.7

CHQ‐CF87

C: 140
P: 142
C: 186
P: 97

Rott
Med
verified

AES
Zawads‐
ki 1992

C: 29.0 ± 5.8
P: 28.6 ± 4.9
C: 17 ± 2.4
P: 16.9 ± 2
(ADOLESCENTS)

C: 26.0 ± 4.8
P: 26.6 ± 5.7
C: 23.5 ± 4.2
P: 31.7 ± 8.4

Mod, moderate; CC, case control; CS, cross‐sectional; P, PCOS; C, control; Rott, Rotterdam; FGI, Ferriman Gallway index; ROB, risk of bias (low risk, moderate risk and high
risk); P/I, women with PCOS who came to the clinic in relation to infertility; P/OH, women with PCOS who came to the clinic in relation to excess facial and body hair
(hirsutism), acne and irregular menstrual cycles (oligomenorrhea); P/W, women with PCOS who came to the clinic in relation to being overweight or obese; PSE, Polish
Society of Endocrinology; The Child Health Questionnaire–Child Self‐Report Form, CHQ‐CF87
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Results of individual studies in meta‐analyses of quality of life in women with and without PCOS using SF‐36
Study ID

Vitality

Acmaz 2013

Medians
only*

Benson 2008

NR

Drosdzol 2007

C: 71.2±17.7
P: 57.3±16.4
Elsenbruch 2003 C: 60±20
P: 43±20
Hahn 2005
C: 60±20
P: 43±20
Ozcan Dag 2015
& 2016

Ramos 2016

NR

C: 65.5±19.6
P: 59.5±18.4
Shishehgar 2016 C: 64.6±1.7
P: 52.2±1.3

Physical
functioning

Bodily pain

General
Physical role
health
functioning
perceptions
Medians only Medians only Medians only C: 90.7±1.9
P/OH:
70.8±7.4
P/I: 73.5±8.0
P/W:
79.8±5.4

Emotional
role
functioning
C: 95.1±2.3
P/OH:
75.2±10.7
P/I: 79.0±8.8
P/W:
79.6±8.0

Social role
functioning

Medians only C: 79.8±4.2
P/OH:
58.2±8.9
P/I: 61.0±6.9
P/W:
66.9±5.6

NR

NR

NR

NR

NR

NR

NR

NR

C: 57.1±3.7 C: 45.4±10.6
P: 48.9±15.1 P: 39.9±12.1

C: 93.7±8.1
P: 89.9±11.1
C: 90±21
P: 71±37
C: 88±20
P: 81±21
±
NR

C: 72.6±19.8
P: 64.8±25.1
C: 85±26
P: 73±30
C: 85±26
P: 74±28
±
NR

C: 60.1±18.9
P: 46.3±15.9
NR

C: 87.5±22.6
P: 73.5±30.8
NR

C: 69.9±15.1
P: 57.5±17.9
C: 70±18
P: 53±20
C: 70±19
P: 57±20
±
NR

NR

NR

NR

C: 90±21
P: 76±32
±
NR

C: 82.6±17.8
P: 70.6±21.5
C: 80±27
P: 66±30
C: 80±27
P: 67±24
±
NR

NR

C: 62±18
P: 62±20
±
NR

C: 95.8±11.4
P: 67.7±28.6
C: 87±27
P: 49±44
C: 87±27
P: 62±40
±
NR

NR

NR

C: 62.6 ± 20.6
P: 52.7 ± 15.3

C: 87.2±13.4
P: 86.9±13
C: 82.4±1.9
P: 80.3±1.9

C: 67.6±21.6
P: 68.6±23.2
C: 77.5±2.1
P: 70.9±2.1

C: 70.6±20.8
P: 58.5±17.8
C: 68.7±1.6
P: 63.04±1.5

C: 77.9±31.5
P: 75.6±26.4
C: 76.2±2.8
P: 71.7±2.8

C: 69.3±38.8
P: 72.8±31.1
C: 71.3±2.8
P: 66.8±2.8

C: 75±24.6
P: 76.2±24.8
C: 79.4±2.1
P: 70.9±2.1

C: 68.2±20.5
P: 68.4±23.9
C: 68.8±1.9
P: 55.0±1.9

C: 79.6 ±
11.8
P: 67.3 ±
12.9
NR

NR

C: 76.2±1.4
P: 71.4±1.4

C: 71.0±1.5
P: 61.2±1.5

Note: Higher scores on the SF‐36 indicate better QoL. Mean±SD. NR, not reported. *For medians, see evidence tables.

Mental
health

Physical
sum

Psych‐
ological
sum
NR
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Meta‐analyses of quality of life in women with and without PCOS using SF‐36
a. Vitality P < 0.00001; I2 = 32%

e. Physical role functioning P < 0.008; I2 = 62%

b. Physical functioning P < 0.02; I2 = 64%

f. Emotional role functioning P < 0.02; I2 = 94%

c. Bodily pain P < 0.00001; I2 = 12%

g. Social role functioning P < 0.00001; I2 = 34%

d. General health perceptions P < 0.004; I2 = 71%

h. Mental health P < 0.00001; I2 = 60%
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i. Physical summary P < 0.0004; I2 = 81%

j. Psychological summary P < 0.00001; I2 = 28%
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Results of individual studies in meta‐analyses of quality of life in women with and without PCOS using WHOQOL (26‐item, see
Appendix 2 for details of each domain)
Study ID

Physical health

Psychological
Social
Environment
health
relationships
Benetti‐Pinto 2015 C: 73.1±15.3
C: 66.6±16.7
C: 69.5±16.1
C: 59.9±13.3
P: 72.9±18.4
P: 62.4±19.2
P: 69.5±20.5
P: 61.1±13.3
Kumarapeli 2011
C: 69.4±15.4
C: 68.8±14.4
C: 66.8±20.7
C: 63.3±15.0
P: 64.8±16.2
P: 64.9±17.2
P: 60.5±21.4
P: 60.8±17.4
Shafti 2016
C: 26.98±3.74
C: 22.79±2.88
C: 12.05±1.82
C: 28.77±3.90
P: 25.37±3.94
P: 21.59±3.41
P: 11.24±2.19
P: 27.61±5.37
Note: Higher scores on the WHOQOL indicate better QoL. Mean±SD. NR, not reported.

QoL in general
C: 72.3±17.9
P: 69.6±17.0
NR

Health in
general
C: 63.7±23.5
P: 53.6±25.9
NR

NR

NR

Meta‐analyses of quality of life in women with and without PCOS using WHOQOL (26‐item)
a. Physical health P < 0.03; I2 = 31%

c. Social relationships P < 0.23; I2 = 63%

b. Psychological health P < 0.04; I2 = 34%

d. Environment P < 0.04; I2 = 0%
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Results of the individual study measuring quality of life in adolescents with and without PCOS using the Child Health Questionnaire
– Child Self‐Report Form (CHQ‐CF87)
Study ID: Trent 2002
PCOS
Change in health in the last year
2.8±1.1
General health perceptions
68.6±16.1
Physical functioning
91.2±12.2
Mental health
66.5±16.9
Family activities
77.2±21.3
Behaviour
93.9±12.7
Role/social emotional
87.3±19.8
Role/social behavioural
93.9±12.7
Bodily pain
70.4±19.5
Self‐esteem
73.9±14.8
Role/social physical
94.3±13.6
Family cohesion
61.2±29.0
Note: Higher scores on the CHQ‐CF87 indicate better QoL

CONTROL
2.5±1.0
76.3±15.3
94.8±7.8
70.3±14.3
81.8±18.9
94.8±11.7
88.7±18.5
94.8±11.7
73.4±19.2
77.7±15.3
97.0±10.7
65.2±29.4

P value
0.04
<0.001
0.001
0.07
0.03
0.04
0.57
0.43
0.23
0.19
0.15
0.28
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Evidence profile/summary of findings
Outcome

Study results and
measurements

Effect estimates comparing
QOL in women with and
without PCOS

Certainty
(Quality of
evidence)

Difference: MD 13.01 lower
(CI 95% 15.68 lower ‐ 10.33
lower)

Low
With a P<0.00001 and heterogeneity of 32%, evidence suggests that
Due to serious the SF‐36 quality of life domain of vitality is lower in women with PCOS
risk of bias
compared with women without PCOS.

Measured by: SF‐36
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA

Difference: MD 3.97 lower
(CI 95% 7.23 lower ‐ 0.71
lower)

Low
With a P<0.02 and heterogeneity of 64%, evidence suggests that while
Due to serious the SF‐36 quality of life domain of physical functioning is lower in
risk of bias
women with PCOS compared with women without PCOS, high
heterogeneity means the results should be interpreted with caution.

QoL ‐ bodily Measured by: SF‐36
pain
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA

Difference: MD 6.72 lower
(CI 95% 8.98 lower ‐ 4.47
lower)

Low
With a P<0.00001 and heterogeneity of 12%, evidence suggests that
Due to serious the SF‐36 quality of life domain of bodily pain is lower in women with
risk of bias
PCOS compared with women without PCOS.

QoL ‐
general
health
perceptions

Difference: MD 7.16 lower
(CI 95% 12.01 lower ‐ 2.32
lower)

Low
With a P<0.004 and heterogeneity of 71%, evidence suggests that while
Due to serious the SF‐36 quality of life domain of general health perceptions is lower
risk of bias
in women with PCOS compared with women without PCOS, high
heterogeneity means the results should be interpreted with caution.

QoL ‐ vitality Measured by: SF 36
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA
QoL ‐
physical
functioning

Measured by: SF‐36
Scale: ‐ High better
Based on data from 633
patients in 4 studies
Follow up NA

Summary
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Measured by: SF‐36
QoL ‐
physical role Scale: ‐ High better
functioning Based on data from 633
patients in 4 studies
Follow up NA

Difference: MD 8.16 lower
(CI 95% 14.18 lower ‐ 2.14
lower)

Low
With a P<0.008 and heterogeneity of 62%, evidence suggests that while
Due to serious the SF‐36 quality of life domain of physical role functioning is lower in
risk of bias
women with PCOS compared with women without PCOS, high
heterogeneity means the results should be interpreted with caution.

QoL ‐
emotional
role
functioning

Measured by: SF‐36
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA

Difference: MD 18.24 lower
(CI 95% 32.95 lower ‐ 3.52
lower)

Low
With a P<0.02 and heterogeneity of 94%, evidence suggests that while
Due to serious the SF‐36 quality of life domain of emotional role functioning is lower
risk of bias
in women with PCOS compared with women without PCOS, high
heterogeneity means the results should be interpreted with caution.

QoL ‐ social
role
functioning

Measured by: SF‐36
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA

Difference: MD 9.13 lower
(CI 95% 12.65 lower ‐ 5.61
lower)

Low
With a P<0.00001 and heterogeneity of 34%, evidence suggests that
Due to serious the SF‐36 quality of life domain of social role functioning is lower in
risk of bias
women with PCOS compared with women without PCOS.

Difference: MD 12.25 lower
(CI 95% 16.08 lower ‐ 8.42
lower)

Low
With a P<0.00001 and heterogeneity of 60%, evidence suggests that
Due to serious while the SF‐36 quality of life domain of mental health is lower in
risk of bias
women with PCOS compared with women without PCOS, high
heterogeneity means the results should be interpreted with caution.

QoL ‐ mental Measured by: SF‐36
health
Scale: ‐ High better
Based on data from 733
patients in 5 studies
Follow up NA

10
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Measured by: SF‐36
Scale: ‐ High better
Based on data from 458
patients in 3 studies
Follow up NA

Difference: MD 7.88 lower
(CI 95% 12.25 lower ‐ 3.51
lower)

Low
With a P<0.0004 and heterogeneity of 81%, evidence suggests that
Due to serious while the SF‐36 physical summary of quality of life is lower in women
risk of bias
with PCOS compared with women without PCOS, high heterogeneity
means the results should be interpreted with caution.

Measured by: SF‐36
QoL ‐
psychologica Scale: ‐ High better
Based on data from 458
l summary
patients in 3 studies
Follow up NA

Difference: MD 9.09 lower
(CI 95% 11.42 lower ‐ 6.76
lower)

Low
With a P<0.00001 and heterogeneity of 28%, evidence suggests that
Due to serious the SF‐36 psychological summary of quality of life is lower in women
risk of bias
with PCOS compared with women without PCOS.

QoL ‐
physical
health

Measured by: WHOQOL
Scale: ‐ High better
Based on data from 728
patients in 3 studies
Follow up NA

Difference: MD 2.12 lower
(CI 95% 4.02 lower ‐ 0.22
lower)

Low
With a P<0.03 and heterogeneity of 31%, evidence suggests that the
Due to serious WHOQOL quality of life domain of physical health is lower in women
risk of bias
with PCOS compared with women without PCOS.

QoL ‐
Measured by: WHOQOL
psychologica Scale: ‐ High better
l health
Based on data from 728
patients in 3 studies
Follow up NA

Difference: MD 2.07 lower
(CI 95% 4.02 lower ‐ 0.12
lower)

Low
With a P<0.04 and heterogeneity of 34%, evidence suggests that the
Due to serious WHOQOL quality of life domain of psychological health is lower in
risk of bias
women with PCOS compared with women without PCOS.

QoL ‐ social Measured by: WHOQOL
relationships Scale: ‐ High better
Based on data from 728
patients in 3 studies
Follow up NA

Difference: MD 2.16 lower
(CI 95% 5.69 lower ‐ 1.37
lower)

Low
With a P<0.23 and heterogeneity of 63%, evidence suggests that there
Due to serious is no difference in the WHOQOL quality of life domain of social
risk of bias
relationships between women with and without PCOS.

QoL ‐
physical
summary
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Measured by: WHOQOL
QoL ‐
environmen Scale: ‐ High better
Based on data from 728
t
patients in 3 studies
Follow up NA

Difference: MD 1.13 lower
(CI 95% 2.2 lower ‐ 0.07
lower)

Low
With a P<0.04 and heterogeneity of 0%, evidence suggests that the
Due to serious WHOQOL quality of life domain of environment is lower in women with
risk of bias
PCOS compared with women without PCOS.
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GRADE framework
Interactive Evidence to Decision Framework
1) In women with PCOS, what is the prevalence and severity of reduced QoL and should QoL be assessed as part of standard care?
Evidence review
2) In women with PCOS, what dimensions of QoL are most affected?
Narrative review
3) In women with PCOS, what is the most effective tool/method to assess quality of life (QoL)?
Evidence/narrative review
QUESTION
Question details
Problem: Women with PCOS have lower quality of life than women without PCOS, capturing patient reported impact of their condition is important, however assessment of QoL in
PCOS can be challenging
Option: Is QoL reduced in PCOS and should assessment be part of standard care in women with PCOS
Comparison: NA
Main outcomes: Quality of life
Setting: Primary care, PCOS models of care and in clinical research
Perspective: Health care provider
Background
Health Related Quality of life (HRQoL) is a well-recognised and important health outcome, especially in chronic disease and relates to the patient reported physical, social and
emotional effects of a condition and its associated treatments. HRQoL is patient reported subjective perception of wellbeing, has multiple dimensions and is time dependent.
Assessment is based on patient reported outcomes and can be measured through a variety of tools. Commonly used generic tools for screening HRQoL such as the Short Form -36
(SF-36) and WHO- BREF are limited by specificity for PCOS featutes and are not ideal for PCOS overall as they have a significant focus on unrelated health issues such as mobility,
impact on work, pain, environment and propensity to infective illnesses. They also do not measure the impact of key dimensions of PCOS such as infertility and hirsutism. However
the use of these tools is the only way to assess QoL across women with PCOS and women without PCOS.
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Condition specific tools have therefore been developed which in PCOS include the PCOSQ and modified PCOSQ (MPCOSQ). The PCOSQ has 26 items, measuring emotions (8
items), body hair (5 items), weight (5 items), infertility difficulties (4 items) and menstrual problems (4 items). Each item is graded with a seven-point scale ranging from 1 (maximum
impairment) to 7 (no problems or difficulties). The MPCOSQ is similar to the PCOSQ and in addition to four more items on acne. Studies in PCOS increasingly use the PCOSQ and
the MPCOSQ which have also been adapted and tested in different ethnic populations including in China. However these tools cannot be used to show QoL in PCOS differs to non
PCOS women.
Subgroups
Subgroup name:Adults
Description:Women with and without PCOS
Subgroup name:Adolescents
Description:Adolescents with and without PCOS
ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Meta-analysis of five studies using SF-36 and three studies using WHO-BREF in adult women, all of which were low quality and low certainty, suggests that women with PCOS have
lower quality of life compared to women without PCOS. Statistical heterogeneity was present in meta-analysis for six out of the ten domains in SF-36 and in one out of four domains
in the WHO-BREF.
Additional considerations
The application of generic poorly tailored QoL tools that include features unrelated to the condition such as immobility, pain, risk of infections and environment have limited
relevance in assessment of QoL in PCOS however they are the only tools that can compare across women with PCOS and those without the condition. Given the generic nature of
these tools, and the specific features of PCOS, the resutls are consistent with the clinical features of PCOS with lower QoL primarily related to emotional role, functioning,
psychological features, vitality and mental health. Physical impacts were less remarkable as expected. Also as PCOS is a diverse condition with variable expression of each of the
features, that also vary by ethnicity are dynamic overtime and are influenced by individual patient persepctives heterogenity is to be expected.
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In this case, the evidence captured in this evidence review is not greatly helpful in addressing the question on which tools should be used and should QoL be assessed in routine care.
Instead this question is best answered armed with the awareness that QoL is reduced and that there is a need for increasing awareness and understanding of the need to treat to patient
reported and meaningful outcomes. Clinically a detailed history remains important to capture and treat to patient prioritised outcomes when partnering with women with PCOS in their
care. These outcomes can be captured in QoL tools and the availability of more appropriate and condition specific QoL assessment tools (PCOSQ and MPCOSQ) outlined in the
narrative review could be useful in targeting treatment to areas of greatest QoL impact, although burden of administration is noted.
In the research setting, whilst the expert GDG acknowledge that there is a need to determine clincial meaningul differences in QoL scores and to validate the tools for change over
time, based on a range of evidence sources, clinical expertise and patient perspectives it was considered important to formally measure QoL in clinical research studies with condition
specific tools.
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Small

Moderate

Large

Research evidence
No evidence was identified about the effects of assessing quality of life or which tool/method is most effective in women with PCOS.
Additional considerations
Addressing patient reported and prioritised outcomes is important in improving Qol and optimising health in any chronic condition. This is based on evidence from literature of patient
reported outcome measures (PROMS) and patient reported experience measures (PREMS) internationally. If patient reported priorities and outcomes were recognised as front and
centre of holistic care, this would be a substantive step forward in addressing key gaps in care and significant dissatisfaction expressed by women internationally with PCOS.
If formal QoL assessment tools were applied in standard care it brings patient and provider burden and individual benefit is more difficult to determine.
If application of QoL assessment were applied in clinical research this would significantly advance understanding of the usefulness and comparative effectiveness of treatments from
the patients perspective.
Panel discussion
All in agreement for judgement. In recommending treatment or developing and improving services, ultimately patient priorities and QoL is a key consideration and desirable effects
on QoL should inform therapeutic decisions for both patients and health professionals
Undesirable effects

How substantial are the undesirable anticipated effects?
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Judgement

Don't know

Varies

Large

Moderate

Small

Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Certainty of the evidence (for question 1 only)

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
All in agreement for judgement. Evidence of value in standard care is lacking at present
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or variability

Possibly important uncertainty or
variability

Probably no important uncertainty or
variability

No important uncertainty or variability
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Research evidence
Evidence not sought.
Additional considerations
This is uncertain. However in recent years, there has been an increased focus on placing patients at the center of health care research and evaluating clinical care in order to improve
their experience and ensure that research is both robust and of maximum value for the use of treatments and health services. Patients’ involvement in clinical research and service
evaluation is now recognised as fundamental and encompasses patient-reported outcomes (PROs) and patient-reported outcome measures (PROMs), patient-reported experiences
measures (PREMs) and patient and public involvement (PPI) for including patients in the research and in service development and improvement. Generic evidence in this area
suggests value from the assessment on patient prioritsed outcomes in clinical research and also underpins the notion fo patient centred care in clinical practice. Based on reduced QoL
in PCOS and patient dissatisfaction with current care, it would appear to be of value to apply PCOS specific assessment tools in clinical research and to potentially consider them if
time allows for application in clinical care, with the caveat that clinically meaningful differences in scores need to be determined with urgency.
Health Serv Insights. 2013; 6: 61–68.Published online 2013 Aug 4. doi: 10.4137/HSI.S11093 PatientReported Outcomes (PROs) and Patient-Reported Outcome Measures
(PROMs)Theresa Weldring and Sheree M.S. Smith
Panel discussion
All in agreement for judgement.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Don't know

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Resources required

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the option or the
comparison

Probably favours the
option

Favours the option
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How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate costs

Negligible costs or
savings

Moderate savings

Large savings

Research evidence
No evidence was identified about the effects or resource requirements of assessing quality of life in women with PCOS.
Additional considerations
Overall the costs of implementing the recommendations to understand and focus on patient priorities including taking a targeted history and considering patient prioritised outcomes
may increase consultation times, yet may make treatments more targeted and beneficial to patients.
If structured tools are to be used in practice, these can be completed outside contact time, costs are minimal and relate to health professional time to score and explain the tools.
However the resource requirements here on a larger scale are significant.
Costs of self administration of QoL assessment tools in clinical research studies are nominal. These relate to staff time to distribute the tools and enter and analyse the date only.
Panel discussion
Moderate potential savings by targeting appropriate most meaningful priorities for patients.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Research evidence
No evidence was identified about the effects or resource requirements of assessing quality of life in women with PCOS.
Additional considerations
There is no releavnt evidence to guide resource needs, however this is a simple short survey and logistics are minimal.
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Moderate

High
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Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the option or the
comparison

Probably favours the
option

Favours the option

Research evidence
No evidence was identified about the effects or cost effectiveness of assessing quality of life in women with PCOS.
Additional considerations
Overall the costs of implementing the recommendations to understand and focus on patient priorities including taking a targeted history and considering patient prioritised outcomes
may increase consultation times, yet benefits are likely to outweigh disadvantages of treatment without considering a woman’s perspectives.
If considering implementing the formal QoL tool into routine care the burden of administration is likely unreasonable in clinical care but important and appropriate in research in
capturing the benefits of new treatments or health services on QoL and in this setting the balance favors application of the tools yet in standard care it is not possible to assess the
balance at this time.
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably reduced

Probably no impact

Research evidence
No evidence was identified about the impact on health equity associated with assessing quality of life in women with PCOS.
Additional considerations
None
Panel discussion
Improving active patient and health professional participation will increase the effectiveness of this strategy.
Acceptability

Probably increased

Increased
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Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
No evidence to inform this criterion.
Additional considerations
In clinical research this would be acceptable to stakeholders, however in standard care application of the assessment tools in unlikely to be acceptable at this time
Panel discussion

In certain cultures, health systems and contexts, patient driven prioritisation may be less acceptable. At the current time assessment of QoL in standard care is unlikely to be
acceptable to providers given inadequate evidence of benefit and time limitations
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
No evidence was identified about assessing quality of life in women with PCOS.
Additional considerations
Feasibility challenge in clinical care, but feasible in research settings.
Panel discussion

This requires a degree of change in practice towards partnership in care internationally. As per acceptability, feasibility in clinical research is relatively simple but in practice is
limited at this time
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CONCLUSIONS

Consensus recommendations
All health professionals should be aware of the adverse impact of PCOS on quality of life.
Capturing patient perceptions of their symptoms, impact on their quality of life and priorities must be considered in standard care to improve patient outcomes.
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Practice point
If it is clinical or patient preference to use a structured tool to elicit patient priorities, the PCOSQ or the MPCOSQ may be of use.
Justification
QoL is reduced in PCOS. PCOS is a diverse and dynamic condition and patient experience, perceptions and priorities in terms of the impact of different dimensions of PCOS on QoL
are important. This diverse condition, varies across the lifespan and across ethnicities, key gaps in patient satisfaction have been demonstrated in ths context, eliticing patient priorities
to guide management are very important here.
Whilst QoL is vital in individual patient standard care, the lack of evidence on degree of difference that constitutes meaningful changes over time and lack of longitudinal date as well
as patient and provider burden and likely lack of acceptability and feasibility would suggest that impelmentation of formal QoL assessment into stanard care is not recommended at
this time.
Qol is an important outcomes in research to inform treatment or service benefit and patient value.
Subgroup considerations
Ethnic, linguistic, cultural and lifestage considerations impact on the dimensions most impaired by PCOS. In research the PCOSQ and MPCOSQ have been tested and validated
across ethnicities.
Implementation considerations
Implementation can include letters to the editors of key PCOS journals around QoL tool application in research as well as communciation through the 32 international societies
involved in the PCOS guideline.
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Monitoring and evaluation
Patient surveys could assess whether clinical practice takes note of patient priorities in clinical care.
Evaluation of QoL reporting in PCOS research can be simply completed and reported to ascertain effective guideline recommendation implementation.
Research priorities
Quality of life should be measured using the PCOSQ or MPCOSQ in all clinical research studies.
Determination of the clinical meaningful differences in QoL scores should be underatken with urgency and validation of the use of the QoL assessment tools over time should be
completed, acknowledging that PCOS is a dynamic condition that changes over time.
QoL assessment with the MPCOSQ should be included in all clinical, health services and population health research in PCOS
When comparing women with PCOS and those without PCOS, consideration should be given to using broader tools capturing psychosocial dimensions of QoL such as the AQoL.

22

QoL evidence review for GDG 2: Emotional wellbeing

23

List of included studies
1. Acmaz, G., et al. (2013). "Level of anxiety, depression, self‐esteem, social anxiety, and quality of life among the women with polycystic ovary syndrome."
Thescientificworldjournal 2013: 851815.
2. Benetti‐Pinto, C. L., et al. (2015). "The influence of body weight on sexual function and quality of life in women with polycystic ovary syndrome." Archives of Gynecology
& Obstetrics 291(2): 451‐455.
3. Benson, S., et al. (2008). "Obesity, depression, and chronic low‐grade inflammation in women with polycystic ovary syndrome." Brain, Behavior, & Immunity 22(2): 177‐
184.
4. Drosdzol, A., et al. (2007). "Quality of life and marital sexual satisfaction in women with polycystic ovary syndrome." Folia Histochemica et Cytobiologica 45 Suppl 1:
S93‐97.
5. Elsenbruch, S., Hahn, S., Kowalsky, D., Offner, A. H., Schedlowski, M., Mann, K. and Janssen, O. E. 2003 Quality of life, psychosocial well‐being, and sexual satisfaction in
women with polycystic ovary syndrome. Journal of Clinical Endocrinology & Metabolism. 88 [12]: 5801‐7.
6. Hahn, S., et al. (2005). "Clinical and psychological correlates of quality‐of‐life in polycystic ovary syndrome." European Journal of Endocrinology 153(6): 853‐860.
7. Jones, G. L., et al. (2010). "Do South Asian women with PCOS have poorer health‐related quality of life than Caucasian women with PCOS? A comparative cross‐sectional
study." Health & Quality of Life Outcomes 8: 149.
8. Kumarapeli, V., et al. (2011). "Health‐related quality of life and psychological distress in polycystic ovary syndrome: a hidden facet in South Asian women." BJOG: An
International Journal of Obstetrics & Gynaecology 118(3): 319‐328.
9. Ozcan Dag, Z., et al. (2016). "The evaluation of temperament and quality of life in patients with polycystic ovary syndrome." Gynecological Endocrinology: 1‐4.
10. Ozcan Dag, Z., et al. (2015). "Personality profile in patients with polycystic ovary syndrome." Gynecological Endocrinology 31(7): 540‐542.
11. Ramos, F. K., et al. (2016). "Quality of Life in Women with Polycystic Ovary Syndrome after a Program of Resistance Exercise Training." Revista Brasileira de Ginecologia
e Obstetricia 38(7): 340‐347.
12. Shafti, V. and S. Shahbazi (2016). "Comparing Sexual Function and Quality of Life in Polycystic Ovary Syndrome and Healthy Women." Journal of Family & Reproductive
Health 10(2): 92‐98.
13. Shishehgar, F., et al. (2016). "Comparison of the Association of Excess Weight on Health Related Quality of Life of Women with Polycystic Ovary Syndrome: An Age‐ and
BMI‐Matched Case Control Study." PLoS ONE [Electronic Resource] 11(10): e0162911.
14. Trent, M. E., et al. (2002). "Quality of life in adolescent girls with polycystic ovary syndrome." Archives of Pediatrics & Adolescent Medicine 156(6): 556‐560.

QoL evidence review for GDG 2: Emotional wellbeing

24

Appendix I: Methods
PICO/selection criteria – question 1

Exclusion criteria

Inclusion criteria

RANK: 3

In women with PCOS:
a.
What is the prevalence and severity of reduced QoL?
b.
Should QoL be assessed as part of standard care?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females of any age,
ethnicity and weight.
Subgroups:

Quality of life measured in
women with PCOS (diagnosed by
Rotterdam, NIH or AES –
phenotypes will be captured).

Quality of life
measured in a non‐
PCOS group.
Same QoL tool as that
used in women with
PCOS must be used.

Prevalence and severity of
impaired quality of life.
Sensitivity, specificity, PPV
and NPV of each assessment
tool. AUC (when comparing
two methods). Acceptability
to users/patients. Self‐
esteem. Timing of
assessment.
Assessment intervals.

Evidence based
guidelines,
systematic
reviews,
comparative
prospective cohort
studies and
comparative cross
sectional studies.

English language.
New search.

NA

Non‐evidence
based guidelines
or any study lower
than a
comparative cross
sectional study.





Adolescents
Ethnicity
Phenotype

REFER TABLE 2 FOR POSSIBLE
TOOLS
If no evidence in PCOS, relevant
evidence will be sought
narratively by key contact (not
searched by evidence team).
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PICO/selection criteria – question 2
RANK: 3

In women with PCOS, what is the most effective tool/method to assess quality of life?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS (diagnosed
by Rotterdam, NIH or AES) of
any age, ethnicity and weight.

Tool to screen for quality of life.

Each other: this
could be two
screening tools
compared to each
other or a screening
tool compared to a
diagnostic interview
conducted by a
psychologist or
doctor.

Impaired quality of life

Evidence based
guidelines,
systematic
reviews,
comparative
prospective cohort
studies and
comparative cross
sectional studies.

English language.
New search.

REFER TABLE 2 FOR POSSIBLE
TOOLS

Exclusion criteria

Inclusion criteria

Subgroups:




Adolescents
Ethnicity
Phenotype

If no evidence in PCOS, relevant
evidence will be sought
narratively by key contact (not
searched by evidence team).

Females without PCOS.

All other tools.

All other tools.

Sensitivity and
specificity.
PPV/NPV, AUC, ICC,
mean difference and
limits of agreement.
Acceptability to
users/patients.
Collect if reported tool
development/validation
process.
Self‐esteem.
Pearson or Spearman
correlations and odds
ratios

Non‐evidence
based guidelines
or any study lower
than a
comparative cross
sectional study.
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Search
1

exp polycystic ovary syndrome/

20 General health questionnaire.mp.

2

polycystic ovar*.mp.

21 Spitzer quality of life index.mp.

3

poly‐cystic ovar*.mp.

22 Medical outcomes study short form health survey.mp.

4

PCO*.mp.

23 "Work and social adjustment scale".mp.

5

(stein‐leventhal or leventhal).mp.

24 "The quality of life enjoyment and satisfaction questionnaire".mp.

6

anovulation/

25 Nottingham health profile.mp.

7

anovulat*.mp.

26 Medical outcomes scale.mp.

8

oligo‐ovulat*.mp.

27 Assessment of quality of life.mp.

9

oligoovulat*.mp.

28 EuroQol.mp.

10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or
hyperandrogen* or hyper‐androgen*)).mp.
11 or/1‐10

29 PaedsQL.mp.

12 "Quality of Life"/

30 (HRQOL or HRQL or PCOSQ or MPCOSQ or SF‐36 or SF36 or SF‐12 or SF12 or SIP
or QWB or GHQ28 or WHO‐QOL or WHOQOL or AQOL or SQLI or EQ‐5D).mp.
31 or/12‐30

13 Quality of life.mp.

32 11 and 31

14 Sickness Impact Profile/

33 limit 32 to (english language and humans)

15 Sickness impact profile.mp.
16 Polycystic Ovar* Syndrome Questionnaire.mp.
17 (short form and ("21" or "36")).mp.
18 (World Health Organization quality of life scale or WHO brief).mp.
19 (Quality of well?being or quality of well being).mp.
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PRISMA flowchart
* 13 articles were identified to answer question 1 and no studies were identified to answer question 2.

Eligibility

Screening

Identification

Database search
2017=604

Through other sources
2017=0

Duplicates removed
2017=131

Screened
2017=473

Excluded based on abstract
2017=420

Retrieved full‐text
2017=53

Excluded based on full‐text
2017=40

Included

Included in qualitative synthesis
2017=13*

Included in quantitative synthesis
(meta‐analysis)
2017=0
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Appendix II ‐ WHOQOL‐BREF domains
Domain
1. Physical health

2. Psychological health

3. Social relationships

4. Environment Financial resources

Facets incorporated within domains
Activities of daily living
Dependence on medicinal substances and medical aids
Energy and fatigue
Mobility
Pain and discomfort
Sleep and rest
Work Capacity
Bodily image and appearance
Negative feelings
Positive feelings
Self‐esteem
Spirituality / Religion / Personal beliefs
Thinking, learning, memory and concentration
Personal relationships
Social support
Sexual activity
Freedom, physical safety and security
Health and social care: accessibility and quality
Home environment
Opportunities for acquiring new information and skills
Participation in and opportunities for recreation / leisure activities
Physical environment (pollution / noise / traffic / climate)
Transport
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Appendix III‐ Critical appraisals
Study ID

Acmaz, 2013

Study citation

Açmaz, G., Albayrak, E., Acmaz, B., Başer, M., Soyak, M., Zararsız, G., & İpekMüderris,
İ. (2013). Level of anxiety, depression, self‐esteem, social anxiety, and quality of life
among the women with polycystic ovary syndrome. The Scientific World Journal,
2013.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

86 patients diagnosed with PCOS according to 2003 Rotterdam Criteria, had no
physical disease but PCOS, did not receive any treatment (before the treatment) for
PCOS and had at least primary school degree. Those who had thyroid disorders, DM,
Cushing’ disease, positive malignancy, congenital adrenal hyperplasia, psychotic
disorders and used antidepressants or steroidal hormone drugs and mood stabilizers
were excluded. Patients with personality disorders assessed by SCID‐I and SCID‐II
were not included.

Control population

47 healthy volunteer participants in reproductive age.

N

PCOS were classified according to the complaints at the time of polyclinic admission.
‐
‐
‐

Setting

Infertility group (concern with having child)
Oligomenorrhea‐hirsutism group (concerns with hirsutism)
Overweight‐obesity group (concerns with losing weight and had a BMI 30 or
more)
Hospital

Outcomes

Primary outcomes:
‐ SF‐36 Quality of Life Scale(Short‐Form 36)
Outcomes not relevant:
‐
‐
‐
‐

LSAS (Liebowitz’ Social Anxiety Scale)
RSES (Rosenberg’ Self‐Esteem Scale)
Beck Anxiety Inventory (BAI)
Beck Depression Inventory (BDI)
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Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Yes

Inclusion Criteria

Yes
No
Not reported

Yes

Exclusion Criteria

Yes
No
Not reported

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
Partial
No
N/A

Yes

Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Yes

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported

Not relevant to this systematic review

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Partial
Control group using healthy volunteer participants in reproductive
age, unknown whether also recruit at the hospital.
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Yes

Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

Yes

Were measurements
(for exposures or
outcomes) carried out
and calculated in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Yes

Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Not reported

Were all outcomes
measured in a

Yes
Partial

Partial because of nature of study

DETECTION BIAS

PERFORMANC
E BIAS

Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
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No
Not reported

Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Partial because of nature of study

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Not relevant to cross‐sectional study

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Not reported

Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Not reported

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Yes

CONFOUNDING

REPORT
BIAS

ATTRITION BIAS

QoL evidence review for GDG 2: Emotional wellbeing
standard, valid and
reliable way?

No protocol or PROSPERO

Demographic difference between group in marital status, number of
children, obesity due to the aim of the study

32

QoL evidence review for GDG 2: Emotional wellbeing

OTHER INTERNAL VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

No

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Not reported

If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Partial
Some reported in median and percentiles without stating reasons.

Comments

Unknown where to recruit healthy volunteer in control group

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Moderate
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Study ID

Benetti‐Pinto 2015

Study citation

Benetti‐Pinto, C. L., Ferreira, S. R., Antunes, A., & Yela, D. A. (2015). The influence of
body weight on sexual function and quality of life in women with polycystic ovary
syndrome. Archives of gynecology and obstetrics, 291(2), 451‐455.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

150 women aged between 18 and 40 years presenting PCOS diagnosis according to
Rotterdam criteria for which they must submit 2 of the 3 characteristics:
oligoamenorrhea or amenorrhea, clinical and/or biochemical signs of
hyperandrogenism with polycystic ovaries and ultrasound assisted for a period of 10
months. Only 56 women fulfil inclusion criteria.

Control population

102 women with regular menstrual cycles every 24‐35 days, without signs of clinical
hyperandrogenism, assisted in the same institution.
For both case and control groups, women with any type of cognitive deficiency that
could jeopardize the understanding of the study instruments were excluded. Women
with arterial hypertension, type 1 or 2 diabetes, autoimmune disease, neoplasia or
those were taking antidepressants, anxiolytics medication and pregnant were also
excluded.

N

Case group: 150 women for screening for inclusion criteria, 56 women included.
Control group: 102 volunteer in the same institution.

Setting

University O&G department, Brazil

Outcomes

Primary outcomes:
‐ Quality of life using WHOQOL‐bref
Not relevant:
‐

Does the study have a
clearly focused question
and/or PICO?

Female Sexual Functional Index
Yes

Yes
Partial
No
Not reported
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Inclusion Criteria

Yes
No
Not reported

Yes

Exclusion Criteria

Yes
No
Not reported

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
Partial
No
N/A

Yes

Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Yes

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported

Yes
Only included patients who have symptoms for 10 months.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Yes
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Yes

Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

Not applicable to this study since there is no intervention

Were measurements
(for exposures or
outcomes) carried out
and calculated in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Yes

Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Not reported.

Were all outcomes
measured in a

Yes
Partial

Yes

DETECTION BIAS

PERFORMANC
E BIAS

Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Clarified definition of PCOS

Control group only included people with regular menstrual cycle
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No
Not reported

Measurement of quality of life is validated.

Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Partial

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Not relevant since it is a cross sectional study.

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Not relevant since it is a cross sectional study.

Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Not known because no protocol available.

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

No, may be due to nature of PCOS disease.

CONFOUNDING

REPORT
BIAS

ATTRITION BIAS

QoL evidence review for GDG 2: Emotional wellbeing
standard, valid and
reliable way?

Measurement of quality of life is subjective by itself.

All participants consented to study were analysed.

BMI of PCOS group was significantly higher than the control group
( 31.9 ± 8.5 vs 28.5 ± 5.4 kg/m2)
The control group had significantly higher age than the PCOS group
( 26.9 ± 4.9 vs 35.6 ± 7.3 years old)
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OTHER INTERNAL VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

No.

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Not reported.

If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Yes.

Moderate

Moderate

Comments
What is the overall risk of
bias?
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Study ID

Benson 2008

Study citation

Brain, Behavior, and Immunity. 22, 177–184

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

Describe whether they were gender specific, had a particular condition or the general
population, age, ethnicity, phenotype and any other relevant characteristics
according to P in PICO (e.g. BMI)

PCOS women (untreated) with a mean age of 28.9±0.7 yrs and BMI of 29.6±1 kg/m2
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy women with a mean age of 29.9±1.2 yrs and BMI of 23.6±0.7 kg/m2
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled
 Assessed = 57 women with PCOS and 28 healthy women
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were recruited from outpatient clinics of the University Hospital and Private
Practice whereas controls were from the general community, Germany.
Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.
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- Health related quality of life (SF-36)

Non relevant outcomes
- Clinical parameters including anthropometric measures
- Inflammatory markers
- Psychological assessments particularly levels of depression
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

Yes
No
Not reported
Yes
No
Not reported

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
Partial
No
N/A

Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

- Women with PCOS, diagnosed based on the 1990 NIH criteria and
the 2003 Rotterdam criteria (cases)
- Healthy women, not diagnosed with PCOS by the above criteria
(controls)

No information reported whether study participants were
included/excluded based on their age, BMI and ethnicity.
Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest. (Is the outcome rare or
harmful?)
Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)
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- as the main aim of the study was to see the association between
inflammatory markers and clinical and psychological parameters
Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Not
Applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS

Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.

Cases were recruited from the hospital while controls were from the
community.
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Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by NIH & Rotterdam criteria
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.

PERFORMANCE BIAS

PCOS diagnosis criteria performed on everyone.

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

Similar criteria was applied to exclude PCOS in controls
To be sure it’s the exposure which is responsible for the effect. May
not be relevant for cross sectional studies.

- Insulin resistance level of the control group was not measured and
so similarity of the groups on this regard is not known. Although the
control group had a lower BMI than the cases, there is still a
possibility that lean people can also be insulin resistant.
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Were measurements Yes
Partial
(for exposures or
outcomes) carried out No
and calculated in a
Not reported
standard, valid and
NA
reliable way?
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Where measures require any degree of subjectivity, some evidence
should be provided that the measures used are reliable and have
been validated prior to their use in the study.
Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview
‐ written self report (bias)
‐ no description (most bias)

DETECTION BIAS

They were measured objectively using a validated criteria
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.

Almost all of the outcomes were assessed objectively by laboratory
tests. Previously validated tools were used for the subjective
outcomes.
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Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
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Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
Yes
Partial
No
Not reported

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

ATTRITION
BIAS

Were outcomes
assessed objectively
and independently?

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
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Not
applicable

‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported
Not
applicable

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover

REPORT BIAS

This is a concern if greater than 20%.
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured???
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.

CONFOUNDING

This is difficult to determine if there isn’t a protocol.
Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.
Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.

45

QoL evidence review for GDG 2: Emotional wellbeing
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.

The groups were different in BMI, but the authors didn’t adjust all
the outcomes for this factor. E.g. comparison of psychological
parameters (BDI and SF-36) between cases and controls were not
adjusted for BMI.
Level of insulin resistance in controls and cases was not compared.
Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties

OTHER INTERNAL VALIDITY/BIAS

‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

Sample size determination was not reported, but clinically significant
difference was observed between cases and controls.
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If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

- Potential confounders such as BMI was not adjusted for
psychological parameters between cases and controls.
- the level of significance was not adjusted for multiple comparisons

Comments
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
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Study ID

Drosdzol 2007

Study citation

Drosdzol, A., Skrzypulec, V., Mazur, B., & Pawliñska‐Chmara, R. (2007). Quality of life
and marital sexual satisfaction in women with polycystic ovary syndrome. Folia
Histochem Cytobiol, 45(Suppl 1), S93‐7.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

PCOS group:
Age: 28.9±5.6
BMI: 24.6±3.8
Marital status: single (38%); married (52%); divorced (10%)
Education: vocational (14%); secondary (42%); higher (44%)
Previous pregnancy and children delivery: 24%
Miscarriage experience: 6%
Diagnosed and treated for infertility: 50%

Control population

Control group:
Age: 30.5±5.3
BMI: 22.1±2.9
Marital status: single (22.5%); married (67.5%); divorced (10.0%)
Education: vocational (15%); secondary (52.5%); higher (32.5%)
Previous pregnancy and children delivery: 82.5%
Miscarriage experience: 0%
Diagnosed and treated for infertility: 0%

N

PCOS group:


Screened: 100
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 Enrolled: 73 (27 lack of consent for participation)
 Completed: 50 (23 incomplete filling out of the questionnaire)
Control group: 40 healthy women aged 19‐40 who reported to Outpatient
Gynaecological Clinics.
Setting

Same questionnaires were given to participants to fill in voluntarily and anonymously.

Outcomes

Relevant:
SF‐36
Not relevant:
Index of Sexual Satisfaction (evaluate marital sexual satisfaction)

Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Yes

Inclusion Criteria

Yes
No
Not reported

Yes

Yes
No
Not reported

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
Partial
No
N/A

Partial

Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Exclusion Criteria

Aged between 19 and 40 diagnosed with PCOS

Incomplete filling out of the questionnaire

Unknown reason of why questionnaire incomplete.
Selection bias: might be different demographic between participants
who completed questionnaire and who did not?
Yes
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Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported

Not relevant to this study measuring their quality of life

Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Yes

Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes

Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

Yes

PERFORMANC
E BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

Both case and control groups were recruited from the same clinics

PCOS cases were defined according to validated guidelines of Polish
Society of Endocrinology and European Society of Human
Reproduction.

PCOS diagnosis criteria performed on everyone.
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Yes
Validated questionnaire used.

Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Not reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Partial because of nature of study

Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Partial because of nature of study

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Not relevant to the study design

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

PCOS group: 50% (27 women lack of consent for participation; 23
women incomplete filling out of the questionnaire)

Is the paper free of
selective outcome
reporting?

Yes
Partial
No

REPORT
BIAS

ATTRITION BIAS

DETECTION BIAS

Were measurements Yes
Partial
(for exposures or
outcomes) carried out No
and calculated in a
Not reported
standard, valid and
NA
reliable way?

Control group: not reported
Not reported
No protocol or PROSPERO
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OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

Not reported
Yes
Partial
No
Not reported

Not reported

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Not reported

Yes
Partial
No
Not reported

Not reported

Were the groups
comparable with
regards to key
prognostic variables?

Was the study
sufficiently powered
to detect any
differences between
the groups?

Only mentioned ‘NS’ in table without stating exact figure
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If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Partial
Some did not provide results of statistical test, only stated ‘NS’ in
the table.

Moderate

Moderate

Comments
What is the overall risk of
bias?
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Study ID

Elsenbruch 2003

Study citation

Elsenbruch, S., Hahn, S., Kowalsky, D., Offner, A. H., Schedlowski, M., Mann, K. and
Janssen, O. E. 2003 Quality of life, psychosocial well‐being, and sexual satisfaction in
women with polycystic ovary syndrome. Journal of Clinical Endocrinology &
Metabolism. 88 [12]: 5801‐7.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Women with PCOS
Age: 28.4 ± 5.0
BMI: 30.1 ± 9.8

Control population

Healthy aged matched women
Age: 29.9 ± 5.7
BMI: 24.4 ± 5.3

N

Setting

Where possible, list the number of participants that were:
 Screened ‐ NR
 Enrolled ‐ NR
 Assessed – 50 PCOS and 50 controls
 Followed up ‐ NA
“..outpatient clinics of the Division of Endocrinology, Department of Medicine at the
University of Essen, based on referrals from gynecologists in the surrounding area or
patients attracted by the clinic’s home page.”
“Age‐matched healthy controls were recruited from a health screening program for
employees instituted at the University of Essen” Germany

Intervention/indicator

NA

Outcomes

German version of the 36‐item short‐form health survey (SF‐36)
Not relevant:
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Psychological disturbances using the German version of the symptom checklist
revised (SCL‐90‐R); Sexuality using a 100‐mm visual analog scale (VAS)
Does the study have a
clearly focused question
and/or PICO?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Is a case control study the
appropriate design to
answer this question?

Yes

Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up for
outcomes to occur?

NA

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
SELECTION
BIAS

Were the cases and
controls taken from
comparable
populations?

Yes
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Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes

NIH

Yes
Was the control
status established in a
standard, valid and
reliable way?
NA

NA

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes

Measurements and questionnaires were performed on all
participants.

Was exposure
measured in a
standard, valid and
reliable way?

Yes

“personal interview, physical examination, and measurement of
hormone parameters”

Were outcome
assessors blind to
case and control
status?

Not reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

DETECTION BIAS

PERFORMANC
E BIAS

Is it clear that the
outcome of interest
was not present at
the start of study?
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REPORT BIAS

ATTRITION BIAS
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Were outcomes
assessed objectively
and independently?

Partial

Some outcomes rely on others.

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

NA

Not reported
What percentage of
each group (cases and
controls) refused to
participate in the
study?
What percentage of
the individuals were
not included in the
analysis?

Not reported

Is the paper free of
selective outcome
reporting?

Not reported

No protocol.

Were the groups
comparable with
regards to key
prognostic variables?

Partial

BMI and unfulfilled wish to conceive higher in PCOS group.
“This difference was very likely to be related to a selection
bias/self‐selection for specialized medical treatment because
30% of patients were referred specifically because of
infertility problems, and almost all patients had previously
been diagnosed with PCOS and thus aware of potential
infertility problems.”
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Were there any
conflicts of interest in
the writing or funding
of this study?

Not reported

Was the study
sufficiently powered
to detect any
differences between
the groups?

Not reported

If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments
What is the overall risk of
bias?

Moderate

Most of the criteria have been fulfilled and those criteria that have
not been fulfilled may affect the conclusions of the study.

58

QoL evidence review for GDG 2: Emotional wellbeing
Study ID

Hahn 2005

Study citation

European Journal of Endocrinology. 153 853–860

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

PCOS women with a mean (SD) age of 29 (5.4) yrs and BMI of 31 (9.3) kg/m2
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy women with a mean (SD) age of 30 (5.7) yrs and BMI of 24 (5.3) kg/m2
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled
 Assessed = 120 women with PCOS and 50 healthy women
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were recruited from the outpatient clinics of the Department of Medicine
whereas controls (historical) were from a health screening program and by public
advertisement, University of Duisburg-Essen, Germany.
Intervention/indicator

Describe the intervention in as much detail as possible e.g. medication type, dose,
duration, intervals.

Not applicable
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List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

- Health related quality of life (SF-36)

Non relevant outcomes
- psychological distress
- sexual satisfaction
- clinical parameters
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

If there were specified
inclusion/ exclusion

Yes
No
Not reported
Yes
No
Not reported
Yes
Partial
No

- Women with PCOS (cases), diagnosed based on the 1990 NIH
criteria.
- Healthy women from a previously studied control group (historical
control), not diagnosed with PCOS by the NIH-PCOS criteria.

Taking any prescription medication or any known medical condition

Consider if:
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criteria, were these
appropriate?

N/A
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‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest.
No information reported whether study participants were
included/excluded based on their age, BMI and ethnicity.

Is a case control study the
appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

- as the main aim of the study was to explore the correlation of major
PCOS symptoms with quality-of-life, psychosocial well-being and
sexual satisfaction
Were the outcomes
measured appropriate?

Yes
Partial
No
Not reported

Consider if the outcomes measured are appropriate and important
outcome. (Is the outcome rare or harmful?)

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Not
Applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported
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Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort

SELECTION BIAS

‐ whether there is a large difference in participation rate between
the two arms of the study.

Cases were recruited from the outpatient clinics whereas controls
were from the previous study.
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by the 1990 PCOS-NIH criteria
Yes
Was the control
status established in a Partial
No

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
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standard, valid and
reliable way?

Not reported

that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
Similar criteria was applied to exclude PCOS in controls
In the case of mortality studies, outcome of interest is still the
presence of a disease/ incident, rather than death. That is to say
that a statement of no history of disease or incident is least biased.

Yes
Partial
No
Not reported

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect.

Was exposure
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where exposure measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.

PERFORMANCE
BIAS

Is it clear that the
outcome of interest
was not present at
the start of study?

Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)

DETECTION BIAS

‐ structured interview
‐ written self report (bias)
‐ no description (most bias)

Validated tools and laboratory tests were used to measure the the
exposures and outcomes.

Were outcome
assessors blind to

Yes
Partial

Consider:
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case and control
status?

No
Not reported
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‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.

Previously validated tools were used to measure subjective outcomes
in addition to the laboratory tests.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
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‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.

ATTRITION BIAS

‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.
X% case
What percentage of
X% control
each group (cases and
controls) refused to
Not reported
participate in the study?

A large difference in participation rate between the cases and
control may indicate that a significant degree of selection bias may
be present, and the study results should be treated with
considerable caution.
Consider if comparisons were made between participants and non‐
participants to establish their similarities or differences.
Even if participation rates are comparable and acceptable, it is still
possible that the participants selected to act as cases or controls
may differ from other members of the source population in some
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significant way. A well conducted case‐control study will look at
samples of the non‐participants among the source population to
ensure that the participants are a truly representative sample
What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover

REPORT BIAS

This is a concern if greater than 20%.
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.

CONFOUNDING

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.
Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.
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Women with PCOS had significantly higher BMI and HOMA-IR than
the controls.

OTHER INTERNAL VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

Sample size determination was not reported, however, a difference in
statistical significance was observed in QoL and other outcomes
between the groups.
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If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

QoL evidence review for GDG 2: Emotional wellbeing
- Potential confounders such as BMI and HOMA-IR was adjusted for
psychosocial variables and the p-values were also corrected for
multiple comparisons using Bonferroni method.

Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
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Study ID

Kumarapeli 2011

Study citation

BJOG 2011; 118:319–328.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Newly diagnosed women with PCOS aged between 15-39 years
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy women aged between 15 -39 years (age matched controls)
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled
 Assessed = 146 women with PCOS and 170 controls
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Both cases and controls were selected from the same cluster (district of Gampaha), Sri
Lanka.
Intervention/indicator

Describe the intervention in as much detail as possible e.g. medication type, dose,
duration, intervals.

Not applicable
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List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

- Health related quality of life were measured by the World Health Organization
Quality of Life questionnaire (WHOQOL-BREF) and General Health Questionnaire
(GHQ30)

Non relevant outcomes
- psychological distress
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Yes
No
Not reported

- Cases were diagnosed based on the revised Rotterdam criteria.
- Age-matched controls were not diagnosed with PCOS by the above
criteria.

Exclusion Criteria

If there were specified
inclusion/ exclusion

Yes
No
Not reported
Yes
Partial

Any known medical condition

Consider if:
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criteria, were these
appropriate?

No
N/A
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‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest.

No information reported whether study participants were
included/excluded based other criteria such as BMI and family
income.

Is a case control study the
appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

Were the outcomes
measured appropriate?

Yes
Partial
No
Not reported

Consider if the outcomes measured are appropriate and important
outcome. (Is the outcome rare or harmful?)

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Not
Applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
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Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.

Both cases and aged-matched controls were selected form the same
cluster/community.
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by the revised Rotterdam criteria
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
Similar criteria was applied to exclude PCOS in controls
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In the case of mortality studies, outcome of interest is still the
presence of a disease/ incident, rather than death. That is to say
that a statement of no history of disease or incident is least biased.

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect.

Was exposure
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where exposure measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.

PERFORMANC
E BIAS

Is it clear that the
outcome of interest
was not present at
the start of study?

Yes
Partial
No
Not reported

Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview

DETECTION BIAS

‐ written self report (bias)
‐ no description (most bias)

Previously validated tools in that community were used to assess the
outcomes.
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
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recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.

Previously validated tools were used.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
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Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not
applicable

QoL evidence review for GDG 2: Emotional wellbeing
Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.

ATTRITION BIAS

‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.
X% case
What percentage of
X% control
each group (cases and
controls) refused to
Not reported
participate in the study?

A large difference in participation rate between the cases and
control may indicate that a significant degree of selection bias may
be present, and the study results should be treated with
considerable caution.
Consider if comparisons were made between participants and non‐
participants to establish their similarities or differences.
Even if participation rates are comparable and acceptable, it is still
possible that the participants selected to act as cases or controls
may differ from other members of the source population in some
significant way. A well conducted case‐control study will look at
samples of the non‐participants among the source population to
ensure that the participants are a truly representative sample

What percentage of
the individuals were

X% treatment
X% control/
comparison

Consider:
‐ if analysis was as per protocol or intention to treat
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not included in the
analysis?

‐ number of crossovers
‐ reason for crossover
This is a concern if greater than 20%.

10.1% in cases and 1% in controls

REPORT BIAS

Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.

Outcomes were reported based on the prior published protocol.

CONFOUNDING

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.
Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.
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Both groups are comparable in demographic and socio-economic
characteristics such as age, BMI, family income

OTHER INTERNAL VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.
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If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately

Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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Study ID

Ozcan Dag 2015 – the same study as Ozcan dag 2016 except the small sample
size

Study citation

Gynecol Endocrinol, 2015; 31(7): 540–542

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

Describe whether they were gender specific, had a particular condition or the general
population, age, ethnicity, phenotype and any other relevant characteristics
according to P in PICO (e.g. BMI)

Adult women with PCOS
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy women
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled = 49 women with PCOS and 34 controls
 Assessed = 45 women with PCOS and 32 controls
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Both cases and controls were referred from the Kirikale University Gynecology Clinic,
Turkey.
Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.
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- Health related quality of life (SF-36 version 1.0)

Non relevant outcomes
- Psychometric evaluation
- Anxiety and depression levels
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported
Yes
No
Not reported

Yes
Partial
No
N/A

- Cases were diagnosed based on the Rotterdam criteria.
- Age-matched controls were not diagnosed with PCOS by the above
criteria.

Any known medical condition, taking any medications, pregnancy
and lactation

Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest. (Is the outcome rare or
harmful?)
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No information reported whether study participants were
included/excluded based other criteria such as family income and
ethnicity.

Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

- as the aim of the study was to investigate to investigate
the effect of PCOS on personality using Minnesota Multiphasic
Personality Inventory
Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Not
Applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
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‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.

Both cases and aged-matched controls were selected from the
hospital.
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by the revised Rotterdam criteria
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
Similar criteria was applied to exclude PCOS in controls
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Were measurements
(for exposures or
outcomes) carried out
and calculated in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

PERFORMANC
E BIAS

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

QoL evidence review for GDG 2: Emotional wellbeing
To be sure it’s the exposure which is responsible for the effect. May
not be relevant for cross sectional studies.

Where measures require any degree of subjectivity, some evidence
should be provided that the measures used are reliable and have
been validated prior to their use in the study.
Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview
‐ written self report (bias)

DETECTION BIAS

‐ no description (most bias)

Validated tools were used to assess the outcomes.
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
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to be biased. A well conducted study should take this into account in
the design of the study.

Previously validated tools were used.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.
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ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported
Not
applicable

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover
This is a concern if greater than 20%.

Cases = 4/49 = 8%

REPORT BIAS

Controls = 2/34 = 5%
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
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This is difficult to determine if there isn’t a protocol.
Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.

CONFOUNDING

Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.

The PCOS group had higher mean BMI score than the control group.
And no data reported on participants’ economic status.

OTHER INTERNAL
VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval
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Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

No report on sample size determination however statistical
significance was observed in key outcomes such as QoL.
If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
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‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately

Adjustment for BMI was done.
Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
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Study ID

Ozcan Dag 2016

Study citation

Gynecol Endocrinol, Early Online: 1–4

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

Describe whether they were gender specific, had a particular condition or the general
population, age, ethnicity, phenotype and any other relevant characteristics
according to P in PICO (e.g. BMI)

Adult women with PCOS with a BMI of 23.26 (4.44) kg/m2
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Age-matched healthy women with a BMI of 20.83(3.16) kg/m2
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled
 Assessed = 53 women with PCOS and 38 controls
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Both cases and controls were referred from the Kirikale University Gynecology Clinic,
Turkey.
Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.
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- Health related quality of life (SF-36 version 1.0)

Non relevant outcomes
- Temperament evaluation
- Anxiety and depression levels
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported
Yes
No
Not reported

Yes
Partial
No
N/A

- Cases were diagnosed based on the Rotterdam criteria.
- Age-matched controls were not diagnosed with PCOS by the above
criteria.

Any known medical condition, taking any medications, pregnancy
and lactation

Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest. (Is the outcome rare or
harmful?)

No information reported whether study participants were
included/excluded based other criteria such as family income and
ethnicity.
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Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

- as the aim of the study was to investigate the affective temperaments
of PCOS patients and the effects of those temperament
characteristics on the QoL.
Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Not
Applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS

Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.
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Both cases and aged-matched controls were selected from the
hospital.

Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by the revised Rotterdam criteria
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.

PERFORMANC
E BIAS

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

Similar criteria was applied to exclude PCOS in controls
To be sure it’s the exposure which is responsible for the effect. May
not be relevant for cross sectional studies.
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Were measurements Yes
Partial
(for exposures or
outcomes) carried out No
and calculated in a
Not reported
standard, valid and
NA
reliable way?
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Where measures require any degree of subjectivity, some evidence
should be provided that the measures used are reliable and have
been validated prior to their use in the study.
Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview
‐ written self report (bias)
‐ no description (most bias)

DETECTION BIAS

Validated tools were used to assess the outcomes.
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.

Previously validated tools were used.
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Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
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Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.
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ATTRITION BIAS

X% treatment
What percentage of
X% control/
the individuals
comparison
recruited into each
arm of the study were Not reported
lost to follow up?
Not
applicable

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported
Not
applicable

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover

REPORT BIAS

This is a concern if greater than 20%.
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.
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Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported
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Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.

CONFOUNDING

Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.

The PCOS group had higher mean BMI score than the control group.
And no data reported on participants’ economic status.

OTHER INTERNAL
VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval
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Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

No report on sample size determination however statistical
significance was observed in key outcomes such as QoL.
If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
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‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately

Adjustment for BMI was done.
Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
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Study ID

Ramos 2016

Study citation

Rev Bras Ginecol Obstet 2016;38:340–347

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Women with PCOS aged 18 to 37 years and had a BMI of 18 to 39.9 kg/m2
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy women aged 18 to 37 years and had a BMI of 18 to 39.9 kg/m2
N

Where possible, list the number of participants that were:



Setting

Screened = 350 women
Enrolled = 124 women

Assessed = 43 women with PCOS and 51 controls
 Followed up = 43 women with PCOS and 51 controls
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were recruited from the Endocrine Genecology Outpatient Clinic of the
Universidade de Hospital whereas controls were from the community, São Paulo.
Intervention/indicator

Describe the intervention in as much detail as possible e.g. medication type, dose,
duration, intervals.

A 16-week resistance exercise training (RET) program - consisted of 4 microcycles of
4weeks each.
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100
Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

- Health related quality of life (SF-36)

Non relevant outcomes
- Anthropometric and Clinical Measurements
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Yes
No
Not reported

- Cases, diagnosed based on the Rotterdam criteria.
- Controls, not diagnosed with PCOS by the above criteria.

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported

Yes
Partial
No
N/A

Any known medical condition, taking any medications, any regular
physical activity

Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest.
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Is a case control study the
appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

Were the outcomes
measured appropriate?

Yes
Partial
No
Not reported

Consider if the outcomes measured are appropriate and important
outcome. (Is the outcome rare or harmful?)

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

16 weeks

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
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‐ whether there is a large difference in participation rate between
the two arms of the study.

Cases were from the hospital whereas controls were from the
community.
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Cases were diagnosed by the revised Rotterdam criteria
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
Similar criteria was applied to exclude PCOS in controls

Is it clear that the
outcome of interest
was not present at
the start of study?

Yes
Partial
No

In the case of mortality studies, outcome of interest is still the
presence of a disease/ incident, rather than death. That is to say
that a statement of no history of disease or incident is least biased.
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Not reported
Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect.

Was exposure
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where exposure measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.

PERFORMANC
E BIAS

Aside from the
exposure/
intervention, were
the groups treated
the same?

Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview

DETECTION BIAS

‐ written self report (bias)
‐ no description (most bias)

Validated tools were used to assess the outcomes.
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.

QoL evidence review for GDG 2: Emotional wellbeing
104
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.

Previously validated tools were used.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Established case definition and validated tools were used.
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Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.

ATTRITION BIAS

‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.
X% case
What percentage of
X% control
each group (cases and
controls) refused to
Not reported
participate in the study?

A large difference in participation rate between the cases and
control may indicate that a significant degree of selection bias may
be present, and the study results should be treated with
considerable caution.
Consider if comparisons were made between participants and non‐
participants to establish their similarities or differences.
Even if participation rates are comparable and acceptable, it is still
possible that the participants selected to act as cases or controls
may differ from other members of the source population in some
significant way. A well conducted case‐control study will look at
samples of the non‐participants among the source population to
ensure that the participants are a truly representative sample
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What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover

REPORT BIAS

This is a concern if greater than 20%.
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.

CONFOUNDING

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.
Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.
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Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties

OTHER INTERNAL VALIDITY/BIAS

‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval
Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

No report on sample size determination however statistical and
clinical significance was observed in key outcomes such as QoL.
If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
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‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately
Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
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Study ID
Study citation

Shafti 2016 – A causal-comparative study
Journal of Family and Reproductive Health. Vol. 10, No. 2, June 2016

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Married women with polycystic ovary syndrome aged between 18-45 years
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy married women aged between 18-45 years
N

Setting

Where possible, list the number of participants that were:
 Screened
 Enrolled
 Assessed = 129 women with PCOS and 125 healthy women
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were selected from Shahid Rajaee Hospital and infertility clinics while controls
were from clinic's employees and patients' companions, Tonekabon, Iran
Intervention/indicator

Describe the intervention in as much detail as possible e.g. medication type, dose,
duration, intervals.

Not applicable
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Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

WHO quality of life (26-question brief form)

Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Yes
No
Not reported

Inclusion of the cases were decided by specialist's diagnosis, medical
records and individual’s self-report.
For control group, it was done based on individual’s self-report.

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported
Yes
Partial
No
N/A

Any known chronic diseases including psychological disorders,
intake of treatments
Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest.

- similar method of diagnosing PCOS was not used in both groups
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Is a case control study the
appropriate design to
answer this question?

Were the outcomes
measured appropriate?

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No

Yes
Partial
No
Not reported
Yes
Partial
No
Not
applicable

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)
‐ as the aim of this study was to compare sexual function and quality
of life of women with PCOS with normal women
Consider if the outcomes measured are appropriate and important
outcome. (Is the outcome rare or harmful?)

A previously validated tool was used
Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
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‐ whether there is a large difference in participation rate between
the two arms of the study.

Hospital cases were compared with both hospital and special
controls
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

Specialist’s diagnosis was used in addition to the individuals medical
record and self-report
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.

Is it clear that the
outcome of interest
was not present at
the start of study?

Yes
Partial
No
Not reported

Only individuals’ self-report was used to rule out PCOS in controls
In the case of mortality studies, outcome of interest is still the
presence of a disease/ incident, rather than death. That is to say
that a statement of no history of disease or incident is least biased.
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Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect.

Was exposure
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where exposure measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.

PERFORMANC
E BIAS

Aside from the
exposure/
intervention, were
the groups treated
the same?

Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview
‐ written self‐report (bias)

DETECTION BIAS

‐ no description (most bias)

A validated tool was used
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
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to be biased. A well conducted study should take this into account in
the design of the study.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

A validated tool was used
Yes
Partial
No
Not reported

What percentage of
the individuals
recruited into each

X% treatment
X% control/
comparison
Not reported

ATTRITION
BIAS

Were outcomes
assessed objectively
and independently?

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.
Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
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arm of the study were
lost to follow up?

‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

X% case
What percentage of
X% control
each group (cases and
controls) refused to
Not reported
participate in the study?

A large difference in participation rate between the cases and
control may indicate that a significant degree of selection bias may
be present, and the study results should be treated with
considerable caution.
Consider if comparisons were made between participants and non‐
participants to establish their similarities or differences.
Even if participation rates are comparable and acceptable, it is still
possible that the participants selected to act as cases or controls
may differ from other members of the source population in some
significant way. A well conducted case‐control study will look at
samples of the non‐participants among the source population to
ensure that the participants are a truly representative sample

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover
This is a concern if greater than 20%.

REPORT
BIAS

Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
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‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.
Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.

CONFOUNDING

Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.

Unable to judge as the participants’ sociodemographic variables
were not reported.

OTHER INTERNAL
VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval
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Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

Statistical significance was observed between the groups, but no
information reported on sample size determination.
If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
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‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately

Unable to judge as there were no reported data on participants’
sociodemographic characteristics, missing values, normality
assumptions
Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
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Study ID
Study citation

Shishehgar 2016
PLOS ONE | DOI:10.1371/journal.pone.0162911

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Women with PCOS aged 18–40 years

Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Age- and BMI-matched healthy women
N

Setting

Where possible, list the number of participants that were:
 Screened = 300 women (1:1 case-control ratio)
 Enrolled = 282 women (142 cases and 140 controls)
 Assessed = 282 women (142 cases and 140 controls)
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were recruited from the Reproductive Endocrinology Research Centre
of Shahid Beheshti University of Medical Sciences while controls were from among women
attending gynaecologic centres affiliated to Shahid Beheshti University of Medical
Sciences in Tehran

Intervention/indicator

Describe the intervention in as much detail as possible e.g. medication type, dose,
duration, intervals.
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Not applicable
Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

HRQoL measured by Iranian version of the short form health survey 36 (SF-36)
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported
Yes
No
Not reported
Yes
Partial
No
N/A

Criteria of the Androgen Excess Society (AES) was used to diagnose
PCOS. None of the women in the control group had any specific
complaint.

Any medical illness, intake of contraceptives and medications,
pregnancy, lactating
Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest.
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- Not clear as to whether the same criteria was applied in the control
group
Is a case control study the
appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

- as the aim of the study was to compare the effects of excess body
weight on HRQOL between women with PCOS and their age and
BMI matched counterparts
Were the outcomes
measured appropriate?

Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No
Not reported
Yes
Partial
No
Not reported
Not
applicable

Consider if the outcomes measured are appropriate and important
outcome. (Is the outcome rare or harmful?)

The tool has been previously validated in Iranian women.
Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
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Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.

Both cases and controls were selected from the hospital
Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

the Androgen Excess Society (AES) criteria was used to diagnose cases

Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
- Not clear as to whether the same criteria was applied in the control
group
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Yes
Partial
No
Not reported

In the case of mortality studies, outcome of interest is still the
presence of a disease/ incident, rather than death. That is to say
that a statement of no history of disease or incident is least biased.

Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect.

Was exposure
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where exposure measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.

PERFORMANC
E BIAS

Is it clear that the
outcome of interest
was not present at
the start of study?

Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)
‐ structured interview

DETECTION BIAS

‐ written self report (bias)
‐ no description (most bias)

A previously validated tool was used in both cases and controls
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
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recognised procedure, should further increase confidence in study
quality.
If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.
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What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

ATTRITION BIAS

Zero for both groups
X% case
What percentage of
X% control
each group (cases and
controls) refused to
Not reported
participate in the study?

A large difference in participation rate between the cases and
control may indicate that a significant degree of selection bias may
be present, and the study results should be treated with
considerable caution.
Consider if comparisons were made between participants and non‐
participants to establish their similarities or differences.
Even if participation rates are comparable and acceptable, it is still
possible that the participants selected to act as cases or controls
may differ from other members of the source population in some
significant way. A well conducted case‐control study will look at
samples of the non‐participants among the source population to
ensure that the participants are a truly representative sample

6 (4%) among the cases and 7(4.6%) in controls
What percentage of
the individuals were

X% treatment
X% control/
comparison

Consider:
‐ if analysis was as per protocol or intention to treat
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not included in the
analysis?

Not reported

‐ number of crossovers
‐ reason for crossover
This is a concern if greater than 20%.

REPORT BIAS

2 (1.3%) participants each in cases and controls
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.

CONFOUNDING

Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.
Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.
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Groups were comparable with respect to sociodemographic
characteristics such as age, BMI, educational level, marital status,
etc.

OTHER INTERNAL VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval

Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

- Sample size was appropriately determined using adequate power
(95%)
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If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately

Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
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High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.
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Study ID
Study citation

Trent 2002
Arch Pediatr Adolesc Med. 2002;156(6):556-560

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants/cases

Describe whether they were gender specific, had a particular condition or the general
population, age, ethnicity, phenotype and any other relevant characteristics
according to P in PICO (e.g. BMI)

Adolescent girls with PCOS (aged 13 to 22 years)
Control population

Describe whether they were gender specific, had a particular condition or the general
population, age and any other relevant characteristics (e.g. BMI)

Healthy adolescent girls (aged 13 to 22 years)
N

Setting

Where possible, list the number of participants that were:
 Screened = 413 adolescents
 Enrolled = 293 adolescents (101 cases and 192 controls)
 Assessed = 283 adolescents (97 cases and 186 controls)
 Followed up
List where the intervention was conducted and assessed ie. hospital, clinic,
community and/or university setting.

Cases were recruited from the primary care practice and referral base. Healthy female
adolescents presenting for routine or sports physicals, routine gynaecologic care,
contraceptive management, or follow-up of a minor medical issue were selected as
controls.
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Outcomes

List what the study measured (e.g. weight, BMI, HbA1c) as primary outcomes and
secondary outcomes. If the outcomes are not relevant to your systematic review, list
these as measured but not relevant to your systematic review.

The Child Health Questionnaire–Child Self-Report Form (CHQ-CF87)
Does the study have a
clearly focused question
and/or PICO?

Yes
Partial
No
Not reported

Consider if the question is ‘focused’ in terms of:
– the population studied
– the intervention given or exposure
‐ the comparison(s)
– the outcomes considered

Inclusion Criteria

Exclusion Criteria

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes
No
Not reported
Yes
No
Not reported
Yes
Partial
No
N/A

Diagnosis of PCOS was decided by hyperandrogenism (clinical or
laboratory diagnosis) and menstrual irregularity

Any medical illness, pregnancy and language difficulties
Consider if:
‐ the eligibility criteria used to specify the patients, interventions/
exposures and outcomes of interest. (Is the outcome rare or
harmful?)

- not clearly reported as to whether the same diagnostic criteria was
applied to exclude PCOS in controls
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Is a cross sectional study
the appropriate design to
answer this question?

Yes
Partial
No

Consider if a case control study is a good way of answering the
question under the circumstances. (Is the outcome rare or harmful?)

- as the aims of this study were to examine HRQL in adolescents with
PCOS, compared with healthy adolescents, and to determine whether
clinically assessed or self-perceived severity of illness affects HRQL
Was there sufficient
duration of follow‐up for
outcomes to occur?

Yes
Partial
No applicable

Follow‐up, in this context means going back in time. May need to
check with clinicians regarding what is sufficient duration for
important events to occur.
May need to check with clinicians regarding what is sufficient
duration for important events to occur.
An acceptable length of time should be decided before quality/risk
of bias assessment begins.

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS

Were the cases and
controls taken from
comparable
populations?

Yes
Partial
No
Not reported

Study participants may be selected from the target population (all
individuals to which the results of the study could be applied), the
source population (a defined subset of the target population from
which participants are selected) or from a pool of eligible subjects (a
clearly defined and counted group selected from the source
population.
Consider:
‐ whether the different sources would affect outcomes e.g. one
group recruited from hospital(s) the other from the community.
‐ time periods i.e. historical cohort
‐ whether there is a large difference in participation rate between
the two arms of the study.
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Both cases and controls were selected from the hospital

Was the case
definition adequate
and established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Yes if with independent validation/diagnosis according criteria ie.
Rotterdam/NIH
Partial if record linkage or based on self‐report
The method of selection of cases is of critical importance to the
validity of the study. Investigators have to be certain that cases are
truly cases, but must balance this with the need to ensure that the
cases admitted into the study are representative of the eligible
population.

‐ a previously validated criteria was used to diagnose cases
Was the control
status established in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Just as it is important to be sure that cases are true cases, it is
important to be sure that controls do not have the outcome under
investigation. Control subjects should be chosen so that information
on exposure status can be obtained or assessed in a similar way to
that used for the selection of cases. If the methods of control
selection are not described, the study should be rejected.
PCOS diagnosis criteria performed on everyone.
- not clearly reported as to whether the same diagnostic criteria was
applied to exclude PCOS in controls
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Aside from the
exposure/
intervention, were
the groups treated
the same?

Yes
Partial
No
Not reported

To be sure it’s the exposure which is responsible for the effect. May
not be relevant for cross sectional studies.

Were measurements
(for exposures or
outcomes) carried out
and calculated in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported
NA

Where measures require any degree of subjectivity, some evidence
should be provided that the measures used are reliable and have
been validated prior to their use in the study.
Consider whether ascertainment of exposure was determined by:
‐ secure record (eg surgical records) (least bias)

DETECTION BIAS

‐ structured interview
‐ written self report (bias)
‐ no description (most bias)
Were outcome
assessors blind to
case and control
status?

Yes
Partial
No
Not reported

Consider:
‐ If the outcome is objective (e.g. death) then blinding is less critical.
‐ If the outcome is subjective (e.g. symptoms or function) then
blinding of the outcome assessor is critical.
The inclusion of evidence from other sources or previous studies
that demonstrate the validity and reliability of the assessment
methods used, or that the measurement method used is a
recognised procedure, should further increase confidence in study
quality.
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If there is a possibility that case ascertainment can be influenced by
knowledge of exposure status, assessment of any association is likely
to be biased. A well conducted study should take this into account in
the design of the study.
Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Partial
No
Not reported

Where outcome measures require any degree of subjectivity, some
evidence should be provided that the measures used are reliable
and have been validated prior to their use in the study.
For some outcomes (e.g. fractured hip), reference to the medical
record is sufficient to satisfy the requirement for confirmation of the
fracture. This would not be adequate for vertebral fracture
outcomes where reference to x‐rays would be required.
Consider whether outcomes were determined through:
‐ independent blind assessment or confirmation of the outcome by
reference to secure records (x‐rays, medical records, etc.) (least
bias)
‐ record linkage (e.g. identified through codes on database records)
‐ self report (i.e. no reference to original medical records or x‐rays to
confirm the outcome) (bias)
‐ no description (most bias)

‐ a previously validated criteria was used
Were outcomes
assessed objectively
and independently?

Yes
Partial
No
Not reported

Independence of assessment is important where the result of one
outcome may effect the interpretation of another.
When outcomes are objectively assessed, their independence from
each other is less important.
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ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study were
lost to follow up?

X% treatment
X% control/
comparison
Not reported
Not
applicable

Consider:
‐ if all patients who entered the trial were properly accounted for
and attributed at its conclusion.
‐ why patients dropped out, as well as how many.
‐ the drop out rate may be expected to be higher in studies
conducted over a long period of time.
‐ if comparisons were made between participants followed‐up and
those lost to follow up, by exposure status.

What percentage of
the individuals were
not included in the
analysis?

X% treatment
X% control/
comparison
Not reported

Consider:
‐ if analysis was as per protocol or intention to treat
‐ number of crossovers
‐ reason for crossover
This is a concern if greater than 20%.

REPORT BIAS

3.9% (n=4) among cases and 3.1% (n=6) in controls
Is the paper free of
selective outcome
reporting?

Yes
Partial
No
Not reported

Consider:
‐ if all the planned outcomes were measured
‐ if all the measured outcomes were reported
‐ if any additional or composite outcomes were measured.
This is difficult to determine if there isn’t a protocol.
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Were the groups
comparable with
regards to key
prognostic variables?

Yes
Partial
No
Not reported

Key prognostic variables include age, sex, economic status. The
groups should be similar, however particularly in small studies, some
variations are very likely. There should be some indication of
whether differences between groups are clinically important. May
need to check with clinician for this information.

CONFOUNDING

Consider if any matching was done and which variable were used.
Either cases and controls must be matched in the design and/or
confounders must be adjusted for in the analysis. Statements of no
differences between groups or that differences were not statistically
significant are not sufficient for establishing comparability.
Note: If the odds ratio for the exposure of interest is adjusted for the
confounders listed, then the groups will be considered to be
comparable on each variable used in the adjustment.

Both groups were comparable in key prognostic variables such as
age, BMI, ethnicity and insurance status

OTHER INTERNAL
VALIDITY/BIAS

Yes
Were there any
conflicts of interest in No
the writing or funding Not reported
of this study?

Consider:
‐ if any of the authors are/were employed, sponsored etc by
pharmaceutical companies, or have other financial/other ties
‐ if any commercial companies were involved in funding, writing,
editing, data analysis or manuscript approval

QoL evidence review for GDG 2: Emotional wellbeing
138
Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes
Partial
No
Not reported

Consider:
‐ if an adequate sample size calculation was undertaken
‐ if the required sample size recruited and retained
‐ for which outcomes the study was powered
‐ if confidence intervals include a clinically important difference, the
study was underpowered
NB this is less important if significant differences were found.

Although significant difference was observed between the groups,
there was no report on sample size determination.
If statistical analysis
was undertaken, was
this appropriate?

Yes
Partial
No
Not reported
N/A

Consider:
‐ whether the authors performed any statistical tests or just
presented figures
‐ if the statistical analysis was planned a priori
‐ if the data were analysed accordingly to the study protocol.
‐ the type of data and the statistical tests used. (Please refer to the
CCE workbook as required)
‐ use of parametric versus non‐parametric tests; whether the data
has been checked for normality
‐ if the tests used are obscure, why did the authors used them and
have they included a reference.
‐ if point estimates and measures of variability were presented for
the primary outcome
‐ if subgroups were analysed appropriately
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‐ if potential confounders were identified and taken into account in
the analysis
‐ if there was any adjustment made for multiple testing
‐ if missing data was handled appropriately
Comments

Add any other relevant comments, including if this is likely to influence the results of
the study

What is the overall risk of
bias?

Low
Moderate
High
Insufficient
information

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.
High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
Insufficient information – not enough information provided on
methodological quality to be able to determine risk of bias.

2.2a
NARRATIVE REVIEW
Clinical question: In women with PCOS, what is the prevalence and severity of depression and
anxiety and should they be screened?
Prevalence and problem
Depression and anxiety are exceptionally common throughout the world and represent a major public health
problem. Several studies have shown that women with PCOS are more likely to have depressive symptoms or
clinical depression and anxiety symptoms than their healthy counterparts.

Clinical practice gap – need for guidance
Despite an awareness of the high prevalence of depressive and anxiety symptoms there are no uniform
recommendations to screen women with PCOS routinely. The Australian PCOS guidelines state that depression
and anxiety should be routinely screened and assessed by all appropriately qualified health professionals in
women with PCOS. If a woman with PCOS is positive on screening, the practitioner should further assess for
depression/anxiety. If detected, appropriate management should be offered. Despite these recommendations
surveys of women with PCOS in North America, Europe and Australia show that less than 10% were satisfied
with information regarding long term complications associated with PCOS and less than 5% were satisfied with
emotional support and counselling offered

Summary of key information
Depression
The most commonly reported symptoms of depression were daily fatigue, sleep disturbances and diminished
interest [1]. A meta‐analysis of 10 studies including 522 women with PCOS and 475 controls from 8 countries
reported increased depression scores in 44% women in the PCOS group (14‐67%) versus 17% in controls (2‐35%)
(OR: 4.03, 95% CI: 2.96‐5.5, p<0.01) [2]. Interestingly, the risk of having an abnormal depression score was still 4‐
fold increased when PCOS and control groups were matched for BMI (number of studies = 5) suggesting that this
risk is independent of obesity. This meta‐analysis reported no evidence of heterogeneity between the included
studies. Another meta‐analysis with several overlapping studies included 910 women with PCOS and 1347
controls and reported a standardized mean difference (SMD) of depression scores between the two groups of
0.82 (95% CI: 0.73‐0.92), suggesting a higher risk of depression in PCOS [3]. Included studies did not show a
significant heterogeneity in this meta‐analysis however, it was not clear if the depression scores were clinically
significant. A meta‐analysis of 26 studies including 4716 participants from 14 different countries was published in
2012 [4]. This paper reported SMD of 0.60 for depression scores between PCOS and control groups (95% CI: 0.47‐
0.73) however, the authors emphasized that scores for women with PCOS were not in a clinically significant range
in half of the studies whereas mild depression was reported in the remaining studies. Further, there was significant
heterogeneity between studies (I2‐73%, p<0.001). The most recent meta‐analysis including 23 studies was
conducted with rigorous inclusion criteria including diagnosis of PCOS by a physician and not self‐reported, and
inclusion of studies that provided prevalence of abnormal depression scores in the study population [5]. This meta‐
analysis showed the odds ratio of moderate/severe depressive symptoms was 4.18 in women with PCOS (95%
CI:2.68‐6.52). The median prevalence of depression was 36.6% (IQR: 22.3, 50.0%) in the PCOS group and 14.2%
(IQR: 10.7, 22.2%) in the control group. This meta‐analysis also confirmed that the increased risk of depressive
symptoms was independent of obesity. Sensitivity analyses showed that both clinic and community recruits had

higher depressive scores compared to matched controls. There are some limitations to most studies included in
the above meta‐analyses including relatively small sample sizes of individual studies and limited confirmation of
the diagnosis of depression. For example, in only 3 studies, depression was confirmed with further clinical
assessment in individuals who had abnormal screening test scores. Nevertheless, two out of those 3 studies
reported increased rates of clinically diagnosed depression in women with PCOS.
A large population‐based study using national health registries in Sweden, examined the association between
PCOS and psychiatric disorders, as well as risks for psychiatric disorders in female and male siblings of women with
PCOS [6]. This study reported a significantly increased adjusted risk of depression in women with PCOS of 1.25
(1.1.9‐1.31). In another large hospital database in Western Australia, the incidence of depression in women with
PCOS (9.8%) was significantly higher compared to women who did not have a diagnosis of PCOS (4.6%) [7]. Overall
these studies confirm that women with PCOS have a higher prevalence of clinically significant depressive
symptoms indicating a chronic condition and not episodic events.
Anxiety
Symptoms of anxiety and anxiety disorders are more common in women with PCOS. One meta‐analysis published
in 2011 including 6 studies and another including 11 studies reported that women with PCOS had significantly
higher anxiety scores compared to controls [3, 4]. Another meta‐analysis in the same time period including 4
studies reported a sevenfold increase in the risk of abnormal anxiety scores among PCOS subjects [8]. However,
there was significant heterogeneity amongst included studies in all three meta‐analysis. A recent rigorous meta‐
analysis identified 10 studies that included prevalence of anxiety symptoms in women with well‐defined PCOS
diagnosed by physicians using validated screening tools [5]. This study shows an increased odds of high anxiety
symptoms compared with controls (OR: 5.62; 95% CI: 3.22, 9.80) and also an increased odds of moderate and
severe anxiety symptoms (OR: 5.38; 95% CI: 2.28, 12.67). The median prevalence of anxiety was 41.9% (IQR: 13.6,
52.0%) in the PCOS group and 8.5% (IQR: 3.3, 12.0%) in the control group. There was however, increased
heterogeneity amongst studies. In a large population‐based study in Sweden, including 24,385 women diagnosed
with PCOS matched for sex, year of birth, and county of residence to ten individuals randomly selected from the
general population showed an increased adjusted OR for anxiety disorder (1.37, CI: 1.32, 1.43) [6]. Further, sisters
of women with PCOS also had higher adjusted OR for anxiety disorder (1.15, CI: 1.07, 1.25). In another large
hospital database in Western Australia mentioned in the depression section, the incidence of anxiety in women
with PCOS (14%) was significantly higher compared to women who did not have a diagnosis of PCOS (5.9%) [7].
Collectively these studies indicate increased anxiety symptoms and anxiety disorders in women with PCOS, across
diverse ethnic groups.

Recommendations
CONSENSUS RECOMMENDATIONS





Given the high prevalence, we recommend that depression should be routinely screened and assessed in all
women with PCOS at diagnosis. Simple screening tools validated in the region of practice may be utilized.
If a woman with PCOS has a positive screen, practitioners should further assess, refer to appropriate
specialists or offer treatment. If a woman with PCOS has a negative screen, repeated screening is suggested
in high risk women such as those with anxiety, obesity, diabetes, family history of depression and
postpartum period.
Given the high prevalence, we recommend that anxiety should be routinely screened and assessed in all
women with PCOS. Simple screening tools validated in the region of practice may be utilized.



If a woman with PCOS has a positive screen, practitioners should further assess, refer to appropriate
specialists or offer treatment. If a woman with PCOS has a negative screen, repeated screening should be
suggested in high risk women such as those with depression and obesity.

Interactive Evidence to Decision Framework

In women with PCOS, what is the prevalence and severity of symptoms of depression and
anxiety and should they be screened?
CONSIDERATIONS
Background
Systematic reviews, meta-analyses, registries and health service datasets collectively indicate that women with PCOS
have a higher prevalence of clinically significant symptoms of depression and anxiety.
Identification of mental health disorders is important for supporting women’s overall health, wellbeing and quality of
life by facilitating appropriate referral and care. In the context of PCOS, identification of mental health disorders is also
crucial for optimising women’s ability to engage with lifestyle management and other preventive strategies at the core
of PCOS care. Therefore, we recommend routine mental health screening for women with PCOS.
We did not identify any evidence in women with PCOS for an evidence based recommendation about screening tools
and therefore a clinical consensus recommendation has been made based on key relevant sources of evidence-based
information for the general population and the clinical expertise of the multidisciplinary guideline development group.
ASSESSMENT
Problem

Is the problem a priority?
Judgement

1
Don't know

Varies

No

Probably No

3
Probably Yes

5
Yes

Research evidence
Women with PCOS are at increased risk of experiencing symptoms of depression and anxiety compared to women
without PCOS. Past systematic reviews report that both prevalence and odds of depression and anxiety symptoms in
women with PCOS are higher than in women without PCOS [1,2]. Further moderate and severe symptoms are
increased in women with PCOS. Few studies indicate that clinically diagnosed depression is also increased in women
with PCOS
Additional considerations

Despite an awareness of the high prevalence of depressive and anxiety symptoms there are no uniform
recommendations to screen women with PCOS routinely. The Australian PCOS guidelines state that depression and
anxiety should be routinely screened and assessed by all appropriately qualified health professionals in women with
polycystic ovary syndrome. If a woman with polycystic ovary syndrome is positive on screening, the practitioner
should further assess for depression/anxiety. If detected, appropriate management should be offered. Also, the
endocrine society guidelines recommend screening women with PCOS for depression and anxiety. Despite these
recommendations surveys of women with PCOS in North America, Europe and Australia show that less than 10% were
satisfied with information regarding long term complications associated with PCOS and less than 5% were satisfied
with emotional support and counselling offered.
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence
Evidence not sought.
Additional considerations
In many countries it is not usual practice to screen women with PCOS for depression and/or anxiety symptoms and
doing so may identify affected patients who would otherwise be missed. Screening may have resource implications
such as an impact on length of consultation, however this can be reduced by the use of the screening tools
recommended here. If depression and/or anxiety symptoms are detected, intervention may require referral to other
health practitioners. Additional time with the patient may also be required to complete an appropriate care plan. Access
to appropriately trained and experienced health professionals will be required. It is the responsibility of all health
professionals to understand the impact of PCOS on psychological health and to screen for and manage these disorders.
Panel discussion
Complex because resources sit across screening, referral and treatment and there is no evidence to assess the balance.
Primary resource required is clinical time. Regional resources and training and health system are relevant.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

1
Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour either
the
intervention
or the
comparison

3
Probably
favours the
intervention

2
Favours the
intervention

Probably
increased

Increased

Research evidence
Evidence not sought.
Additional considerations
None.
Panel discussion
The GDG did have different perspectives on this issue.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Research evidence
The life stage of a woman should also be considered when screening for mental health disorders as risk factors and life
events may differ. Specific screening tools for risk factors and symptomatology exist for adolescents, the antenatal and
postnatal periods and for older adults. Consider issues around religion and sexual orientation.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible
variations in presentation of mental health disorders and conduct screening in a culturally sensitive manner. Consider
using screening tools that have been translated and cross-culturally validated [13]. For example, culturally validated
assessment tools for Aboriginal and Torres Strait Islander women are available and should be used in a context of
culturally competent care [11].
Additional considerations
None
Panel discussion
Cultural and linguistic workforce training, health system, stigma and resources considered.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably Yes

Yes

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
Cultural and linguistic workforce training, health system, stigma and resources.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence
Based on consultation of the key sources of evidence-based information for the general population [3,4,5,6,7,8,9,10,11]
and the clinical expertise of the multidisciplinary guideline development group we suggest a stepped screening process
and the use of tools outlined in the recommendation to increase feasibility.
Screening for mental health disorders comprises three parts: assessment of risk factors, assessment of symptoms, and
assessment of risk of deliberate self-harm or suicidal intent. Screening can be separated into two levels depending on
the competence of the practitioner.

Step 1: The following questions could be asked [12]:
Over the last 2 weeks, how often have you been bothered by the following problems?
1) Feeling down, depressed, or hopeless?
2) Little interest or pleasure in doing things?
3) Feeling nervous, anxious or on edge?
4) Not being able to stop or control worrying?

Step 2: If any of the responses are positive, further screening should involve either:
A) Referral to an appropriate professional to perform a further mental health assessment. If this is not the patient’s
usual GP, inform the GP of the referral.
OR
B) Completing the following assessments:
1) Assess psychosocial risk factors with or without a structured tool:

Where appropriate, respectfully elicit a history of any past or current mental health disorder or chronic physical illness,
domestic violence, sexual abuse or past traumatic events, past response to treatments, past experience of mood
elevation, family history of mental illness. Enquire about current living conditions, financial security, quality of
interpersonal relationships, social isolation, employment, immigration status, alcohol and drug use.
Structured tools to assist with risk factor assessment exist and an appropriate tool should be selected based on the
woman’s circumstances such as age, ethnicity and life-stage.
2) Assess symptoms using one or more of the following general screening tools:
Many of these tools are available in different lengths and have been widely translated. Exercise clinical judgement to
select the appropriate tool or combination of tools.


Patient Health Questionnaire (PHQ)* (self-administered)



Brief Psychiatric Rating Scale (BPRS)* (clinician-administered)



Hospital Anxiety and Depression Scale (HADS) (self-administered)



Depression Anxiety Stress Scale (DASS) (self-administered)

If further testing is required then the more specific or comprehensive screening tools listed below can be used:


Generalised Anxiety Disorder scale (GAD7) (self-administered)



Hamilton Depression Rating Scale (HAM-D)* (clinician-administered)



Hamilton Anxiety Rating Scale (HAM-A) (clinician- administered)



Beck Depression Inventory (BDI)* (self- administered)



Beck Anxiety Inventory (BAI) (self- administered)



Zanarini Rating Scale (ZAN-BPD)* (clinician-administered to diagnose Borderline Personality Disorder)

3) Assess suicidal ideation, intent and deliberate self-harm.
The tools marked * contain questions for asking about suicidal thoughts or intentions, and thoughts or acts of self-harm.

Use clinical judgement and the information gained from all three assessments to decide whether referral to a
psychiatrist or psychologist is required for a clinical interview to establish a mental health diagnosis.
Additional considerations
The optimal timing and interval for screening is unknown. A pragmatic approach may be to screen all women and
adolescents at the time of PCOS diagnosis and where appropriate, at the time of their regular physical health checks for
PCOS. Use clinical judgment considering an individual woman’s risk factors to inform if additional screening is
warranted. Align timing and interval of screening during the antenatal and postnatal periods with the regional clinical
practice guidelines.
Panel discussion
Cultural and linguistic workforce training, health system, stigma and resources.

CONCLUSIONS

Consensus recommendations


All health professionals must be aware of the high prevalence of moderate to severe anxiety and depressive
symptoms in adolescents and adults with PCOS.



Anxiety and depressive symptoms should be routinely screened in all adolescents and adults with PCOS at
diagnosis.



If a woman with PCOS has a positive screen, practitioners should further assess and/or refer for assessment.



If treatment is warranted, psychological therapy and/or pharmacological treatment should be offered, informed by
regional clinical practice guidelines.

Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points


The optimal interval for screening is not known. A pragmatic approach could include repeat screening using
clinical judgment, considering risk factors, comorbidities and life events.



If using pharmacological treatment, avoid agents that exacerbate PCOS symptoms including weight gain.

Justification
High prevalence in PCOS and impact of treatment on better engagement in PCOS related treatments.
Subgroup considerations
Adolescents and different PCOS phenotypes should be considered.
Implementation considerations
The life stage of a woman should also be considered when screening for mental health disorders as risk factors and life
events may differ. Consider issues around culture and sexual orientation.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible
variations in presentation of mental health disorders and conduct screening in a culturally sensitive manner.
In many countries it is not usual practice to screen women with PCOS for depression and/or anxiety symptoms and
doing so may identify affected patients who would otherwise be missed. Screening may have resource implications
such as an impact on length of consultation, however this can be reduced by the use of the PCOS emotional wellbeing
general screening tool and other tools recommended here.
If depression and/or anxiety symptoms are detected, intervention may require referral to other health practitioners.
Additional time with the patient may also be required to complete an appropriate care plan. Access to appropriately
trained and experienced health professionals will be required. It is the responsibility of all health professionals to
understand the impact of PCOS on psychological health and to screen for and manage these disorders.

Monitoring and evaluation
Ongoing monitoring of women with depressive and anxiety symptoms is important. Change in symptoms with
initiation of PCOS related therapies should be monitored. The guideline translation, including these recommendations,
will need to be evaluated.
Research priorities
Validation of screening tools in the PCOS population.
Longitudinal follow up to determine frequency of screening for depressive and anxiety symptoms.
Prevalence of depressive and anxiety symptoms in PCOS phenotypes, populations and across different life stages.
Prevalence of mental health disorders diagnosed by clinical interview.
Elucidate the cause of depressive and anxiety symptoms.
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2.2b
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Narrative synthesis
Clinical need for the question
Women with PCOS are at increased risk of experiencing symptoms of depression and anxiety compared to women without PCOS. Past systematic reviews report
that both prevalence and odds of depression and anxiety symptoms in women with PCOS are higher than in women without PCOS [1, 2]. Identification of mental
health disorders is important for supporting women’s overall health, wellbeing and quality of life by facilitating appropriate referral and care. In the context of
PCOS, identification of mental health disorders is also crucial for optimising women’s ability to engage with lifestyle management and other preventive strategies at
the core of PCOS care.
With routine screening recommended for women with PCOS, guidance for how to identify possible mental health disorders is needed.

Evidence to answer the question
We did not identify any evidence in women with PCOS to answer the question and therefore a clinical consensus recommendation has been made based on key
relevant sources of evidence‐based information for the general population and the clinical expertise of the multidisciplinary guideline development group. The
following resources and guidelines were consulted:
The treatment and management of depression in adults with chronic physical health problems, NICE, 2009 [3].
Common mental health problems: identification and pathways to care, NICE, 2011 [4].
Antenatal and postnatal mental health: clinical management and service guidance, NICE, 2014 [5].
Screening for Depression in Adults: US Preventive Services Task Force Recommendation Statement, 2016 [6].
Screening for Depression in Children and Adolescents: U.S. Preventive Services Task Force Recommendation Statement, 2016 [7].
Screening for and Treatment of Suicide Risk Relevant to Primary Care: A Systematic Review for the U.S. Preventive Services Task Force, 2014 [8].
Royal Australian and New Zealand College of Psychiatrists Clinical Practice Guidelines for Mood Disorders, 2015 [9].
National Health and Medical Research Council. Clinical Practice Guideline for the Management of Borderline Personality Disorder, 2012 [10].
Principles of Practice in Mental Health Assessment with Aboriginal Australians. In Working Together: Aboriginal and Torres Strait Islander mental health and
wellbeing principles and practice (2nd edition), 2014 [11].
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Recommendation
CLINICAL CONSENSUS RECOMMENDATION
Mental health disorders should be routinely screened and assessed by appropriately qualified health professionals in all women with polycystic ovary syndrome.
If symptoms of a mental health disorder are present, further assessment by clinical interview should be conducted.
If a mental health disorder is detected, appropriate management should be offered.
CLINICAL PRACTICE POINT
Screening for mental health disorders comprises three parts: assessment of risk factors, assessment of symptoms, and assessment of risk of deliberate self‐harm or
suicidal intent. Screening can be separated into two levels depending on the competence of the practitioner.

Step 1: The following questions could be asked [12]:
Over the last 2 weeks, how often have you been bothered by the following problems?
1) Feeling down, depressed, or hopeless?
2) Little interest or pleasure in doing things?
3) Feeling nervous, anxious or on edge?
4) Not being able to stop or control worrying?

Step 2: If any of the responses are positive, further screening should involve either:
A) Referral to an appropriate professional to perform a further mental health assessment. If this is not the patient’s usual GP, inform the GP of the referral.
OR
B) Completing the following assessments:
1) Assess psychosocial risk factors with or without a structured tool:
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Where appropriate, respectfully elicit a history of any past or current mental health disorder or chronic physical illness, domestic violence, sexual abuse or past
traumatic events, past response to treatments, past experience of mood elevation, family history of mental illness. Enquire about current living conditions, financial
security, quality of interpersonal relationships, social isolation, employment, immigration status, alcohol and drug use.
Structured tools to assist with risk factor assessment exist and an appropriate tool should be selected based on the woman’s circumstances such as age, ethnicity
and life‐stage.

2) Assess symptoms using one or more of the following general screening tools:
Many of these tools are available in different lengths and have been widely translated. Exercise clinical judgement to select the appropriate tool or combination of
tools.





Patient Health Questionnaire (PHQ)* (self‐administered)
Brief Psychiatric Rating Scale (BPRS)* (clinician‐administered)
Hospital Anxiety and Depression Scale (HADS) (self‐administered)
Depression Anxiety Stress Scale (DASS) (self‐administered)

If further testing is required then the more specific or comprehensive screening tools listed below can be used:







Generalised Anxiety Disorder scale (GAD7) (self‐administered)
Hamilton Depression Rating Scale (HAM‐D)* (clinician‐administered)
Hamilton Anxiety Rating Scale (HAM‐A) (clinician‐ administered)
Beck Depression Inventory (BDI)* (self‐ administered)
Beck Anxiety Inventory (BAI) (self‐ administered)
Zanarini Rating Scale (ZAN‐BPD)* (clinician‐administered to diagnose Borderline Personality Disorder)

3) Assess suicidal ideation, intent and deliberate self‐harm.
The tools marked * contain questions for asking about suicidal thoughts or intentions, and thoughts or acts of self‐harm.

Use clinical judgement and the information gained from all three assessments to decide whether referral to a psychiatrist or psychologist is required for a clinical
interview to establish a mental health diagnosis.
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Screening Timing and Interval
The optimal timing and interval for screening is unknown. A pragmatic approach may be to screen all women and adolescents at the time of PCOS diagnosis and at
the time of their regular physical health checks for PCOS. Use clinical judgment considering an individual woman’s risk factors to inform if additional screening is
warranted. Align timing and interval of screening during the antenatal and postnatal periods with the national clinical practice guidelines.

Specific Populations
The life stage of a woman should also be considered when screening for mental health disorders as risk factors and life events may differ. Specific screening tools
for risk factors and symptomatology exist for adolescents (e.g. PHQ‐A, BDI‐PC), the antenatal and postnatal periods (e.g. EPDS) and for older adults (e.g. Geriatric
Depression Scale). Consider issues around religion and sexual orientation.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible variations in presentation of mental health
disorders and conduct screening in a culturally sensitive manner. Consider using screening tools that have been translated and cross‐culturally validated [13].
Culturally validated assessment tools for Aboriginal and Torres Strait Islander women are available and should be used in a context of culturally competent care
[11].

Clinical impact of the recommendation: Very large
In many countries it is not usual practice to screen women with PCOS for depression and/or anxiety symptoms and doing so may identify affected patients who
would otherwise be missed. Screening may have resource implications such as an impact on length of consultation, however this can be reduced by the use of tools
recommended here. If depression and/or anxiety symptoms are detected, intervention may require referral to other health practitioners. Additional time with the
patient may also be required to complete an appropriate care plan. It is important to note that all tools mentioned are free to use in clinical practice, research and
education. Access to appropriately trained and experienced health professionals will be required. It is the responsibility of all health professionals to understand the
impact of PCOS on psychological health and to screen for and manage or refer for management of these disorders.
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS, what is the most effective tool/method to screen for symptoms of depression and anxiety?
Background
Systematic reviews, meta-analyses, registries and health service datasets collectively indicate that women with PCOS have a higher prevalence of clinically significant
symptoms of depression and anxiety and of related symptoms.
Identification of mental health disorders is important for supporting women’s overall health, wellbeing and quality of life by facilitating appropriate referral and care. In the
context of PCOS, identification of mental health disorders is also crucial for optimising women’s ability to engage with lifestyle management and other preventive strategies
at the core of PCOS care. Therefore, we recommend routine mental health screening for women with PCOS.
We did not identify any evidence in women with PCOS for an evidence based recommendation about screening tools and therefore a clinical consensus recommendation has
been made based on key relevant sources of evidence-based information for the general population and the clinical expertise of the multidisciplinary guideline development
group.

Subgroups
Subgroup name: Depression
Description: High levels of depressive symptoms present in PCOS women

Subgroup name: Anxiety
Description: High levels of anxiety symptoms in women with PCOS
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ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Women with PCOS are at increased risk of experiencing symptoms of depression and anxiety compared to women without PCOS. Past systematic reviews report that both
prevalence and odds of depression and anxiety symptoms in women with PCOS are higher than in women without PCOS [1,2].
Additional considerations
Despite an awareness of the high prevalence of depressive and anxiety symptoms there are no uniform recommendations to screen women with PCOS routinely. The
Australian PCOS guidelines state that depression and anxiety should be routinely screened and assessed by all appropriately qualified health professionals in women with
PCOS. If a woman with PCOS is positive on screening, the practitioner should further assess for depression/anxiety. If detected, appropriate management should be offered.
Despite these recommendations surveys of women with PCOS in North America, Europe and Australia show that less than 10% were satisfied with information regarding
long term complications associated with PCOS and less than 5% were satisfied with emotional support and counselling offered.
High quality research using diagnostic interviews is required to establish the prevalence of clinical depression, anxiety and other mental health disorders in PCOS. Other
mental health conditions, including Borderline Personality Disorder, may also be increased in PCOS (15). Other priority areas for research include prevalence studies in
different PCOS phenotypes and longitudinal studies to determine optimal timing and frequency of screening.
Panel discussion
High prevalence of depressive and anxiety symptoms in the PCOS population. All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Research evidence
The systematic search did not identify any evidence to address this criterion.

Small

Moderate

Large

7
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Additional considerations
Identification of mental health disorders is important for supporting women’s overall health, wellbeing and quality of life by facilitating appropriate referral and care. In the
context of PCOS, identification of mental health disorders is also crucial for optimising women’s ability to engage with lifestyle management and other preventive strategies
at the core of PCOS care.
Anxiety and depressive symptoms should be routinely screened and assessed by appropriately qualified health professionals in all women with polycystic ovary syndrome.
If symptoms of a mental health disorder are present, further assessment by clinical interview should be conducted.
If a mental health disorder is detected, appropriate management should be offered.
With routine screening recommended for women with PCOS, guidance for how to identify possible mental health disorders is needed. In many countries it is not usual
practice to screen women with PCOS for depression and/or anxiety symptoms and doing so may identify affected patients who would otherwise be missed.
Panel discussion
All in agreement for judgement.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

Varies

Large

Moderate

Small

Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion

Untreated depressive and anxiety symptoms can affect overall health and specifically weight loss efforts in obese women with PCOS. Need to consider the possibility
of over-diagnosis and burdening women already distress by PCOS with another stigmatising diagnosis. Evidence from diabetes research suggests that
depression/anxiety are over-estimated by screening questionnaires and that diabetes-specific distress explains a large amount of the variance in depressive/anxiety
symptom scores, indicating that we need clinicians supporting people with diabetes to be sensitive to the distress associated specifically with living with and
managing diabetes. This may well be true also in PCOS but needs to be researched thoroughly.
Also, problems associated with screening, identifying the disorder(s), and then not being able to offer effective treatment.
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Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
See above in ‘Desirable effects’.
Panel discussion

See above.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or variability

Possibly important uncertainty or
variability

Probably no important uncertainty or
variability

No important uncertainty or variability

Research evidence
Evidence not sought.
Additional considerations
A study in North America, Europe and Australia show that less than 10% of women with PCOS were satisfied with information regarding long term complications associated
with PCOS and less than 5% were satisfied with emotional support and counselling offered [14].
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National guidelines for the USA and the UK recommend routine screening for common mental health disorders for all adults and adolescents, particularly those with chronic
physical health problems and during the perinatal period [3,4,5,6,7]. The USA guidelines specifically conclude a moderate net benefit of screening for depression in the
general adult population [6]. Australian guidelines for the general population do not recommend routine screening, except during the perinatal period [9,10].
Panel discussion
Women with PCOS have expressed a very low level of satisfaction with the emotional support and counselling they currently receive after PCOS diagnosis. All in agreement
for judgement.
Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour
either the intervention
or the comparison

Probably favours the
intervention

Favours the
intervention

Research evidence
See above.
Additional considerations

See above.
Panel discussion
National guidelines for the USA and the UK recommend routine screening for common mental health disorders for all adults and adolescents, particularly those with chronic
physical health problems and during the perinatal period. All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate costs

Negligible costs or
savings

Moderate savings

Large savings
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Research evidence
Evidence not sought for this criterion.
Additional considerations
In many countries it is not usual practice to screen women with PCOS for depression and/or anxiety symptoms and doing so may identify affected patients who would
otherwise be missed. Screening may have resource implications such as an impact on length of consultation, however this can be reduced by the use of the PCOS emotional
wellbeing general screening tool and other tools recommended here. If depression and/or anxiety symptoms are detected, intervention may require referral to other health
practitioners. Additional time with the patient may also be required to complete an appropriate care plan. Access to appropriately trained and experienced health professionals
will be required. It is the responsibility of all health professionals to understand the impact of PCOS on psychological health and to screen for and manage these disorders.
Panel discussion
Don't know the best screening tool in PCOS specifically.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
Evidence not sought for this criterion.
Additional considerations
Screening Timing and Interval
The optimal timing and interval for screening is unknown. A pragmatic approach may be to screen all women and adolescents at the time of PCOS diagnosis and at the time
of their regular physical health checks for PCOS. Use clinical judgment considering an individual woman’s risk factors to inform if additional screening is warranted. Align
timing and interval of screening during the antenatal and postnatal periods with the national clinical practice guidelines.
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
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Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour
either the intervention
or the comparison

Probably favours the
intervention

Favours the
intervention

Research evidence
Evidence not sought for this criterion.
Additional considerations
Cost effectiveness of any screening tool depends on the prevalence of the condition and both depressive and anxiety symptoms have a high prevalence in women with PCOS.
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably reduced

Probably no impact

Probably increased

Increased

Research evidence
The life stage of a woman should also be considered when screening for mental health disorders as risk factors and life events may differ. Specific screening tools for risk
factors and symptomatology exist for adolescents (e.g. PHQ-A, BDI-PC), the antenatal and postnatal periods (e.g. EPDS) and for older adults (e.g. Geriatric Depression
Scale). Consider issues around religion and sexual orientation.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible variations in presentation of mental health disorders and
conduct screening in a culturally sensitive manner. Consider using screening tools that have been translated and cross-culturally validated [13]. Culturally validated
assessment tools, for example in Aboriginal and Torres Strait Islander women, are available and should be used in a context of culturally competent care [11].
Additional considerations
None.
Panel discussion
All in agreement for judgement.
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Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought for this criterion.
Additional considerations
A study in North America, Europe and Australia show that less than 10% of women with PCOS were satisfied with information regarding long term complications associated
with PCOS and less than 5% were satisfied with emotional support and counselling offered [14].
Panel discussion
Evidence from diabetes suggests that screening for emotional distress would be acceptable to women with PCOS, as they are likely to want to be able to share this burden and
have someone to talk with, who they perceive as 'on their side'. However, we need to be careful about whether depression/anxiety measures are the right route, and generate
new evidence to determine whether a new measure of 'PCOS-related distress' would be useful.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Based on consultation of the key sources of evidence-based information for the general population [3,4,5,6,7,8,9,10,11] and the clinical expertise of the multidisciplinary
guideline development group we suggest a stepped screening process and the following tools to increase feasibility.
Screening for mental health disorders comprises three parts: assessment of risk factors, assessment of symptoms, and assessment of risk of deliberate self-harm or suicidal
intent. Screening can be separated into two levels depending on the competence of the practitioner.
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Step 1: The following questions could be asked [12]:
Over the last 2 weeks, how often have you been bothered by the following problems?
1) Feeling down, depressed, or hopeless?
2) Little interest or pleasure in doing things?
3) Feeling nervous, anxious or on edge?
4) Not being able to stop or control worrying?

Step 2: If any of the responses are positive, further screening should involve either:
A) Referral to an appropriate professional to perform a further mental health assessment. If this is not the patient’s usual GP, inform the GP of the referral.
OR
B) Completing the following assessments:
1) Assess psychosocial risk factors with or without a structured tool:
Respectfully elicit a history of any past or current mental health disorder or chronic physical illness, domestic violence, sexual abuse or past traumatic events, past response to
treatments, past experience of mood elevation, family history of mental illness. Enquire about current living conditions, financial security, quality of interpersonal
relationships, social isolation, employment, immigration status, alcohol and drug use.
Structured tools to assist with risk factor assessment exist and an appropriate tool should be selected based on the woman’s circumstances such as age, ethnicity and life-stage.
2) Assess symptoms using one or more of the following general screening tools:
Many of these tools are available in different lengths and have been widely translated. Exercise clinical judgement to select the appropriate tool or combination of tools.


Patient Health Questionnaire (PHQ)* (self-administered)



Brief Psychiatric Rating Scale (BPRS)* (clinician-administered)



Hospital Anxiety and Depression Scale (HADS) (self-administered)



Depression Anxiety Stress Scale (DASS) (self-administered)

If further testing is required then the more specific or comprehensive screening tools listed below can be used:


Generalised Anxiety Disorder scale (GAD7) (self-administered)



Hamilton Depression Rating Scale (HAM-D)* (clinician-administered)



Hamilton Anxiety Rating Scale (HAM-A) (clinician- administered)



Beck Depression Inventory (BDI)* (self- administered)
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Beck Anxiety Inventory (BAI) (self- administered)



Zanarini Rating Scale (ZAN-BPD)* (clinician-administered to diagnose Borderline Personality Disorder)
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3) Assess suicidal ideation, intent and deliberate self-harm.
The tools marked * contain questions for asking about suicidal thoughts or intentions, and thoughts or acts of self-harm.

Use clinical judgement and the information gained from all three assessments to decide whether referral to a psychiatrist or psychologist is required for a clinical interview to
establish a mental health diagnosis.
Additional considerations
None
Panel discussion
Short screening tools validated in the general population are available. It is feasible to use emotional health screening tools in clinical practice in other chronic conditions.
USPTF also recommends screening all adults in the US for depression.
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CONCLUSIONS

Consensus recommendation
Anxiety and depressive symptoms should be routinely screened and assessed by appropriately qualified health professionals in all women with polycystic ovary syndrome.
If symptoms of a mental health disorder are present, further assessment by clinical interview should be conducted.
If a mental health disorder is detected, appropriate management should be offered.
Judgement

Strong recommendation against
the intervention

Conditional recommendation
against the intervention

Conditional recommendation
for either the intervention or the
comparison

Conditional recommendation
for the intervention

Strong recommendation for the
intervention

Clinical practice point
Depression and/or anxiety can be screened using a stepped approach.
Step 1: The following questions could be asked [12]:
Over the last 2 weeks, how often have you been bothered by the following problems?
1) Feeling down, depressed, or hopeless?
2) Little interest or pleasure in doing things?
3) Feeling nervous, anxious or on edge?
4) Not being able to stop or control worrying?
Step 2: If any of the responses are positive, further screening should involve:
A) Assessment of risk factors and symptoms using age, culturally and regionally appropriate tools, such as the PHQ9 and GAD7.
OR
B) Referral to an appropriate professional to perform a further mental health assessment. If this is not the patient’s usual healthcare provider, inform the primary care
physician
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Justification
Anxiety and depressive symptoms should be routinely screened and assessed by appropriately qualified health professionals in all women with polycystic ovary syndrome.
While the optimal timing and interval for screening is unknown a pragmatic approach may be to screen all women and adolescents at the time of PCOS diagnosis. Frequency
of screening is unclear and some assessment at the time of their regular physical health checks for PCOS may be warranted. Use clinical judgement considering an individual
woman’s risk factors to inform if additional screening is warranted. Align timing and interval of screening during the antenatal and postnatal periods with clinical practice
guidelines.
Recommendations are aligned with international, broadly validated, screening approaches for general populations.

Subgroup considerations
Adolescents, different PCOS phenotypes and culturally and linguistically diverse groups should be considered.
Implementation considerations
The life stage of a woman should also be considered when screening for mental health disorders as risk factors and life events may differ.
Specific screening tools for risk factors and symptomatology exist for adolescents (e.g. PHQ-A, BDI-PC), the antenatal and postnatal periods (e.g. EPDS) and for older adults
(e.g. Geriatric Depression Scale). Consider issues around religion and sexual orientation.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible variations in presentation of mental health disorders and
conduct screening in a culturally sensitive manner. Consider using screening tools that have been translated and cross-culturally validated [13]. Culturally validated
assessment tools for Aboriginal and Torres Strait Islander women are available and should be used in a context of culturally competent care [11].
In many countries it is not usual practice to screen women with PCOS for depression and/or anxiety symptoms and doing so may identify affected patients who would
otherwise be missed. Screening may have resource implications such as an impact on length of consultation, however this can be reduced by the use of stepped approach to
screening recommended here. If depression and/or anxiety symptoms are detected, intervention may require referral to other health practitioners. Additional time with the
patient may also be required to complete an appropriate care plan. Access to appropriately trained and experienced health professionals will be required. It is the responsibility
of all health professionals to understand the impact of PCOS on psychological health and to screen for and manage these disorders.
Monitoring and evaluation
Surveys of consumers and health professionals on adherence to the guideline is recommended.
Research priorities
Validation of screening tools in diverse PCOS populations.

D&A tools evidence review for GDG 2: Emotional wellbeing
Relationships of mental health symptoms with PCOS features and the concept of PCOS-related distress.
Longitudinal follow up to determine frequency of screening for depressive and anxiety symptoms.
Prevalence of depressive and anxiety symptoms in different PCOS phenotypes.
Prevalence of mental health disorders, including borderline personality disorders, diagnosed by clinical interview.
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Appendix I: Methods
PICO/selection criteria

Exclusion criteria

Inclusion criteria

RANK: 5

In women with PCOS, what is the most effective tool/method to assess depression and/or anxiety?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS
(diagnosed by Rotterdam,
NIH or AES) of any age,
ethnicity and weight.

Two or more
different tools
used to screen
for depression or
anxiety:

Each other: this
could be two
screening tools
compared to each
other or a screening
tool compared to a
diagnostic interview
conducted by a
psychologist or
doctor.

Note the cut offs for each tool.

Evidence based
guidelines, systematic
reviews, comparative
prospective cohort
studies and
comparative cross
sectional studies
(validation studies,
diagnostic accuracy
studies, method
comparison studies).

English
language.
New search
with additional
tools and
specific to
D&A.

Subgroups:




Adolescents
Ethnicity
Phenotype

Refer Appendix 1
for possible tools

If no evidence in PCOS,
relevant evidence will be
sought narratively by key
contact (not searched by
evidence team).
Females without PCOS.

All other tools.

N/A

Sensitivity and specificity of detecting
depression/anxiety, PPV/NPV, AUC,
ICC (if comparing two methods that
use different scales), mean difference
and limits of agreement (if comparing
two methods that use the same scale
and treating outcome as a continuous
variable).
Acceptability to users/ patients.
Collect if reported tool
development/validation process.
Pearson or Spearman correlations and
odds ratios.

Non‐evidence based
guidelines or any
study lower than a
comparative cross
sectional study.
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Search
1
2
3
4
5
6
7
8
9
10

11
12
13
14
15
16
17
18
19
20
21

exp polycystic ovary syndrome/ (12770)
polycystic ovar*.mp. (14993)
poly‐cystic ovar*.mp. (13)
PCO*.mp. (24502)
(stein‐leventhal or leventhal).mp. (914)
anovulation/ (2224)
anovulat*.mp. (5793)
oligo‐ovulat*.mp. (79)
oligoovulat*.mp. (43)
(ovar* adj5 (sclerocystic or polycystic or
poly‐cystic or degenerat* or
hyperandrogen* or hyper‐
androgen*)).mp. (15787)
or/1‐10 (36142)
exp Depression/ (102503)
exp Depressive Disorder/ (102647)
exp Depression, Postpartum/ (4888)
exp Depressive Disorder, Major/ (27170)
exp Dysthymic Disorder/ (1209)
exp Mood Disorders/ (114933)
exp Seasonal Affective Disorder/ (1204)
exp Adjustment Disorders/ (4210)
exp Bipolar Disorder/ (38558)
((mood or mourning or depressive or
adjustment or dysthymic or seasonal
affective or affective or bipolar) and
(disorder* or syndrome*)).mp. (228890)

22 ((agitated or psychosis or involutional or
masked or organic or postoperative or
post‐operative or puerperal or anaclitic
or endogenous or major or recurrent or
treatment resistant or treatment‐
resistant or atypical or postpartum or
post‐partum or post‐natal or postnatal or
reactive or manic) and depress*).mp.
(112703)
23 (Depress* or dysthym* or dysphori or
melanchol* or sad* or Pseudodementia
or Pseudo‐dementia or anhedonia).mp.
(469990)
24 exp anxiety/ (72694)
25 exp Anxiety Disorders/ (76077)
26 anxiety.mp. (179889)
27 or/12‐26 (675964)
28 (decision aid* or decision tool).mp.
(2252)
29 tool*.mp. (484105)
30 rule*.mp. (123319)
31 measure*.mp. (2674940)
32 model.mp. (1560013)
33 instrument*.mp. (233911)
34 assess*.mp. (2442365)
35 calculat*.mp. (570291)
36 class*.mp. (1141510)

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

(estimate* or estimation*).mp. (816231)
equation*.mp. (110742)
(score* or scoring).mp. (669343)
algorithm*.mp. (296152)
chart*.mp. (77726)
table*.mp. (109741)
tabulat*.mp. (10797)
test*.mp. (3326345)
screen*.mp. (622555)
checklist.mp. (23747)
check‐list.mp. (2256)
ticklist.mp. (0)
tick‐list.mp. (7)
checksheet.mp. (6)
check‐sheet.mp. (29)
scale*.mp. (591973)
inventory.mp. (78421)
question*.mp. (879888)
schedule.mp. (173017)
interview*.mp. (302385)
or/28‐56 (10052219)
11 and 27 and 57 (1116)
limit 58 to (english language and
humans) (788)
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017= 1475

Through other sources
2017=0

Duplicates removed
2017=322

Screened
2017=1153

Excluded based on abstract
2017=1151

Retrieved full‐text
2017=2

Excluded based on full‐text
2017=2

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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Appendix II: Tools to accept when screening search results (relevant to depression and anxiety)
Depression & anxiety tools
Comprehensive Psychopathological Rating Scale for Affective Syndromes (CPRS‐ Schedule for Affective Disorders and Schizophrenia (SADS)
S‐A). Can derive:
 Brief Scale for Anxiety (BSA‐S) and
Depression Anxiety Stress Scale (DASS‐21)
 Montgomery Åsberg Depression Rating Scale (MADRS)
Structured Clinical Interview for DSM Disorders (SCID)
Kessler Psychological Distress Scale 5 (K‐5), 6 (K‐6) & 10 (K‐10)
Beck Depression Inventory 1A (BDI‐1A) & II (BDI‐II) & Short Form (BDI‐SF)
The Goldberg Depression Questionnaire
Hospital Anxiety and Depression Scale (HADS)
Spielberger State‐Trait Anxiety Inventory (STAI)
Inventory of Depressive Symptomatology (IDS)
Quick Inventory of Depressive Symptomatology (QIDS)

Mini‐international neuropsychiatric interview (MINI)
World Health Organisation Composite International Diagnostic Interview (CIDI)
Schedules for Clinical Assessment in Neuropsychiatry (SCAN)

Generalised Anxiety Disorder Tool (GAD‐7)
Zung Self‐Rating Depression Scale
Carroll Rating Scale for Depression
SPHERE
Inventory of Depression and Anxiety Symptoms (IDAS)

Panic and Agoraphobia Scale (PAS)
Panic Disorder Severity Scale (PDSS)
Social Phobia Inventory (SPIN)

Patient Health Questionnaire 2 (PHQ‐2) & 4 (PHQ‐4)
The Hamilton Rating Scale for Depression (HRSD)
Demoralization Scale
Patient Health Questionnaire 8 (PHQ‐8) & (PHQ‐9) ?
Major Depression Inventory (MDI)
Zung Self‐Rating Anxiety Scale
General Health Questionnaire (GHQ28)
Daily Assessment of Symptoms – Anxiety
Hamilton Anxiety Rating Scale

Diagnostic Interview for Genetic Studies (DIGS)
Chinese Classification of Mental Disorders (CCMD)
Beck Hopelessness Scale

Depression in the Medically Ill.

The Strengths and Difficulties Questionnaire (SDQ) (adolescents)
Edinburgh Postnatal Depression Scale (EPDS)
Geriatric Depression Scale (GDS)
Center for Epidemiological Studies Depression Scale (CES‐D) and for Children
(CES‐DC)
Kutcher Adolescent Depression Scale (KADS)
The Mood and Feelings Questionnaire (MFQ)
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2.3
NARRATIVE REVIEW
Clinical questions:
1) In women with PCOS what is the prevalence and severity of psychosexual dysfunction and should
they be screened?
2) In women with PCOS, what is the most effective tool/method to assess psychosexual
dysfunction?
Psychosexual dysfunction refers to sexual problems or difficulties that have a psychological origin based in
cognitions and/or emotions such as depression, low self‐esteem and negative body image [1]. The prevalence
of psychosexual dysfunction varies from 13.3% to 62.5% in PCOS patients [2‐5]. It appears that women with
PCOS suffer from greater psychosexual dysfunction than women in the general population in most studies [6].
Whilst there is limited quality research in this area, studies [6‐8] do show a correlation between PCOS and
reduced QoL, sexual satisfaction and feminine identity. Physical PCOS symptoms such as hirsutism, obesity,
menstrual irregularity and infertility may cause loss of feminine identity and a feeling of being unattractive
which may impact on sexuality [6,7,9]. Women with PCOS also report less sexual satisfaction and lower sexual
self‐worth than women without PCOS and sexual dysfunction impacts more on relationships in women with
PCOS [10]. Overall, psychosexual dysfunction appears to be more common in women with PCOS, may be an
important issue for the individual woman and is likely to impact on QoL and relationships. Until now, there
was only one study [3] published in 2013 showed that the prevalence of sexual dysfunction in the PCOS group
was similar to general population (25% vs 19%; P=0.54), and no significant difference was found according to
each domain score of female sexual function index (FSFI). Considering all the studies above, clinicians should
be aware of potential psychosexual dysfunction in PCOS and screening and assessment should be considered.
In this setting guidance on the most effective way to assess psychosexual dysfunction is needed. The female
sexual function index (FSFI) [3] and Arizona Sexual Experience Scale (ASEX) [2] are usually be used to evaluate
psychosexual dysfunction in PCOS patients.

Interactive Evidence to Decision Framework
1) In women with PCOS what is the prevalence and severity of psychosexual dysfunction and
should they be screened?
Narrative review
2) In women with PCOS, what is the most effective tool/method to assess psychosexual
dysfunction?
Narrative review
ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

5
Probably Yes

2
Yes

Research evidence
The prevalence of psychosexual dysfunction varies from 13.3% to 62.5% in PCOS patients [2-5]. It appears that
women with PCOS suffer from greater psychosexual dysfunction than women in the general population in most
studies [6-13]. Whilst there is limited quality research in this area, studies [6-8] do show a correlation between PCOS
and reduced QoL, sexual satisfaction and feminine identity. Physical PCOS symptoms such as hirsutism, obesity,
menstrual irregularity and infertility may cause loss of feminine identity and a feeling of being unattractive which
may impact on sexuality [6,7,9]. Women with PCOS also report less sexual satisfaction and lower sexual self-worth
than women without PCOS and sexual dysfunction impacts more on relationships in women with PCOS [10]. Overall,
psychosexual dysfunction appears to be more common in women with PCOS, may be an important issue for the
individual woman and is likely to impact on QoL and relationships. Until now, there was only two studies showed
negative results,[2，3] Veras’s study[2] published in 2011 showed the incidence of sexual dysfunction was verified
(13.3%), and it was observed that the average (SD) ASEX score of 14.4 (3.7) was comparable with that of the
population with no medical problems Ercan’s study [3] published in 2013 showed that the prevalence of sexual
dysfunction in the PCOS group was similar to general population (25% vs 19%; P=0.54), and no significant
difference was found according to each domain score of female sexual function index (FSFI).
The screen methods were listed below:
Reference

Arizona Sexual Experiences Scale (ASEX)

Veras AB.2011

Female Sexual Function Index (FSFI)

Eftekhar.2014(Rotterdam criteria)
Dashti.2016(Rotterdam criteria)
Ercan.2013(Rotterdam criteria)

McCoy Female Sexuality Questionnaire (MFSQ)

Morotti E.2013

Index of Sexual Satisfaction (ISS)

Drosdzol A.2007

Visual Analog Scales (VASs)

Hahn. 2005(NIH)
Elsenbruch.2003(NIH)

Abstract
Not mention

Janssen OE.2008
Chen CH.2014
Manlove HA.2008

Additional considerations
None
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

2
Don't know

Varies

Trivial

Small

2
Moderate

2
Large

Research evidence
Evidence not systematically sought for this criterion. In 2015, Bazarganipour et al. [Bazarganipour F, Taghavi SA,
Montazeri A, et al. The impact of polycystic ovary syndrome on the health-related quality of life: A systematic review
and meta-analysis. Iran J Reprod Med. 2015 Feb;13(2):61-70.] did a meta-analysis, which showed based on PCOSQ
or modified version (MPCOSQ), the most affected domains in specific HRQoL in PCOS patients were hirsutism
(3.81; 95% CI 3.26-4.35) and menstruation (3.84; 95% CI 3.63-4.04). The combine mean of emotional (4.40; 95%
CI 3.77-5.04), infertility (4.13; 95% CI 3.81-4.45) and weight (3.88; 95% CI 2.33-5.42) dimensions were better.
Additional considerations
PCOS is a physical, psychological and social syndrome; therefore, it is necessary to taking a more holistic approach
to patient care beyond treating physical symptoms. Therapy should focus on both the short and long-term
reproductive, metabolic and psychological features. Given the aetiological role of insulin resistance and the impact
of obesity on both hyperinsulinaemia and hyperandrogenism, multidisciplinary lifestyle improvement aimed at
normalizing insulin resistance, improving androgen status and aiding weight management is recognized as a crucial
initial treatment strategy. These treatments included lifestyle interventions and physical activity, acupuncture, medical
treatment and cognitive–behavioral therapy.
Panel discussion
All in agreement for judgement.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

3
Don't know

Varies

Research evidence
See above in ‘Desirable effects’.

Large

Moderate

2
Small

1
Trivial

Additional considerations
See above in ‘Desirable effects’.
Panel discussion
All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

1
Important uncertainty or
variability

3
Possibly important
uncertainty or variability

1
Probably no important
uncertainty or variability

1
No important uncertainty
or variability

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the
comparison?
Judgement

3
Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Research evidence
See above in ‘Desirable effects’.
Additional considerations
See above in ‘Desirable effects’.
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Does not
favour either
the
intervention
or the
comparison

1
Probably
favours the
intervention

2
Favours the
intervention

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large
savings

Research evidence
What tools are used to screen for sexual dysfunction in PCOS? Are these validated? What resources will be required?
Personal Experiences Screening Questionnaire (PESQ)
Female Sexual Function Index (FSFI)
Sexual Function Questionnaire (SFQ)
McCoy Female Sexuality Questionnaire (MFSQ)
Index of Sexual Satisfaction (ISS)
Sexual Distress Scale (SDS)
Sexual Quality of Life-Female (SQOL-F)
Derogatis Sexual Function Inventory (DSFI)
Arizona Sexual Experiences Scale (ASEX)
Visual analog scales (VASs)
Additional considerations
None
Panel discussion
Cost of awareness is negligible, cost of screening includes time and access to tools.

Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Does not
favour either
the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
Sensitivities and cultural challenges around the topic of psychosexual dysfunction from patient and health
professional perspective may present barriers to implementation.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
Sensitivities and cultural challenges around the topic of psychosexual dysfunction from patient and health
professional perspective may present barriers to implementation.
Time and resources.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
Sensitivities and cultural challenges around the topic of psychosexual dysfunction from patient and health
professional perspective may present barriers to implementation.

CONCLUSIONS
Consensus recommendation
All health professionals should be aware of the increased prevalence of psychosexual dysfunction in adults with
PCOS.
Consider screening for psychosexual dysfunction in adults with PCOS.
If a woman with PCOS has suspected psychosexual dysfunction, further assess, refer or treat as appropriate.
Judgement

Strong
recommendation
against the
intervention

Conditional
recommendation
against the
intervention

Conditional
recommendation
for either the
intervention or
the comparison

An upcoming meta-analysis was also discussed by the GDG.
limited overall likely conclusions.

Conditional
recommendation
for the
intervention

Strong
recommendation
for the
intervention

Key challenges involved variable use of scales and

Practice point
Health professionals should be aware that obesity and infertility are also associated with psychosexual dysfunction.
Justification
GDG members were aware of a conference abstract about a meta-analysis that was underway and the group sought
data directly from the authors who were also involved in the guideline.
Sensitivities and cultural challenges around the topic of psychosexual dysfunction from patient and health
professional perspective may present barriers to implementation. However the international, multi-disciplinary
guideline development group, including consumers, recommended that despite implementation challenges, the
recommendation was warranted on the basis of prevalence data from a meta-analysis and on potential impact.
Subgroup considerations
Infertility and obesity.
Implementation considerations
Sensitivities and cultural challenges around the topic of psychosexual dysfunction from patient and health
professional perspective may present barriers to implementation.
Time and resources for screening.
Monitoring and evaluation
Surveys to assess awareness among women and health professionals.
Research priorities
Guidance on the most effective way to assess psychosexual dysfunction in women with PCOS is needed.
Studies on prevalence of psychosexual dysfunction in PCOS
Association of PCOS features with psychosexual dysfunction.
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2.4
NARRATIVE REVIEW
Clinical questions:
1) In women with PCOS, what is the prevalence and severity of body image distress and should
they be screened?
2) In women with PCOS, what is the most effective tool/method to assess body image distress?
Clinical need for the question
Body image is complex and is influenced by many factors. For the purpose of this clinical question, body
image is defined as the way a person may feel, think and view their body including their appearance.
Physical factors affecting appearance (excess weight and hirsutism), psychological factors (self‐esteem) and
sociocultural influences all appear to influence the way women think and feel about their bodies. Body
image includes attitudes to physical appearance, understanding of health, physical fitness and body size, the
mental picture that individuals form of their bodies, values and self‐esteem. Assessment of body image
includes measures of body dissatisfaction and disordered eating (1), body size estimation and weight (2).
Two thirds of women from the general population are dissatisfied with their body, yet negative body image
has in some, but not all, studies been shown to be more prevalent in PCOS and impacts on thoughts and
feelings of health, appearance, QoL, mood and physical fitness.

Clinical practice gap: need for guidance
There is no study investigating prevalence of body image distress in women with PCOS. One study
demonstrated that women with PCOS, compared with control women, had a negative body image in 7 out of
10 subscales of the validated Multidimensional Body‐Self Relations Questionnaire (3). Women with PCOS
appear to feel less physically attractive, healthy or physically fit and are less satisfied with their body size and
appearance than women without PCOS (4). Infertile women with PCOS have lower self‐esteem and body
satisfaction as measured with the Body Image Concern Inventory (BICI) than non‐infertile women with PCOS
(5). Further, hirsute women experienced lower self‐esteem than non‐hirsute women, and women with
menstrual irregularities and higher BMI had more body dissatisfaction (5).
PCOS features, in particular hirsutism and increased weight, appear to impact negatively on body image and
QoL (6, 7), and negative body image is strongly associated with depression in women with PCOS (8, 9), even
after controlling for weight (9, 10).
However, some recent case‐control studies did not find differences in body image satisfaction and self‐
esteem when comparing women with and without PCOS, and all women seem to idealize a slender body
shape (11‐13). However all studies are hampered by small sample size.
Given that negative body image in PCOS may result in increased depression and poorer health‐related QoL,
body image of women with PCOS should be considered as part of a comprehensive assessment and
management plan. Recommendations for screening and assessment that are easy to use and widely
applicable are needed in PCOS. If identified, addressing negative body and associated mood disorders may
assist to improve emotional wellbeing and QoL in PCOS, although more research in this area is needed.

Summary of key information
We did not identify any evidence in women with PCOS to answer the questions and therefore a clinical
consensus recommendation has been made based on key relevant sources of evidence‐based information
for the general population and the clinical expertise of the multidisciplinary guideline development group.
1

Recommendations
CLINICAL CONSENSUS RECOMMENDATION:
Negative body image should be considered in women with PCOS.
If a woman with PCOS is positive on screening, the practitioner should further assess for negative body
image.
If negative body image is detected, appropriate management should be offered.
CLINICAL PRACTICE POINT:
To screen for negative body image, the following questions could be asked:
1) Do you worry a lot about the way you look and wish you could think about it less?
2) On a typical day, do you spend more than 1 hour per day worrying about your appearance? (More than
1 hour a day is considered excessive)
3) What specific concerns do you have about your appearance?
4) What effect does it have on your life?
5) Does it make it hard to do your work or be with your friends and family?
If an issue is identified, the practitioner could further assess negative body image by:
a) Identifying any focus of concern of the patient and respond appropriately
b) Assessing the level of depression and/or anxiety (if they have not done so already)
c) Identifying if there is any distortion of body image (e.g. presence of anorexia nervosa or body
dysmorphic disorder)

Negative body image is increased in women with PCOS and is related to depression and reduced QoL, hence
it is important and highly recommended that women with PCOS are screened and assessed for negative
body image. It is not usual practice to screen and assess women with PCOS for negative body image.
Detection of negative body image provides the opportunity to address both psychological aspects such as
self‐esteem and self‐acceptance as well as working on the physical aspects of the condition such as
hirsutism, overweight and acne if appropriate. As no relevant clinical evidence exists in relation to
assessment of body image in women with PCOS, the guideline group have sought alternative key relevant
sources of evidence based information and expertise. Consequently the guideline group have consulted the
following key relevant Guidelines:
1) NICE Guideline 31 – Obsessive Compulsive Disorder: Core interventions in the treatment of obsessive
compulsive 16 disorder and body dysmorphic disorder. (14)
2) Australian Medical Association Position Statement: Body Image and Health 2002. (15)

2

Interactive Evidence to Decision Framework
1) In women with PCOS, what is the prevalence and severity of body image distress and
should they be screened?
Narrative review
2) In women with PCOS, what is the most effective tool/method to assess body image
distress?
Narrative review
QUESTION
Question details
Population: Women with PCOS
Option: Screening for body image distress
Main outcomes:
 Prevalence and severity of body image distress?


What is the most effective tool/method to assess body image distress?

Setting: Primary care, PCOS models of care and in clinical research
Perspective: Patients and health professionals
Background
Body image is complex and is influenced by many factors. For the purpose of this clinical question, body image is
defined as the way a person may feel, think and view their body including their appearance. Physical factors
affecting appearance (excess weight and hirsutism), psychological factors (self-esteem) and sociocultural
influences all appear to influence the way women think and feel about their bodies. Body image includes attitudes
to physical appearance, understanding of health, physical fitness and body size, the mental picture that individuals
form of their bodies, values and self-esteem. Assessment of body image includes measures of body dissatisfaction
and disordered eating (1), body size estimation and weight (2).
Narrative reviews were prepared to answer these questions (evidence was not searched systematically). There were
no studies in women with PCOS to answer the questions. The GDG decided not to make a recommendation
based on clinical grounds and in the absence of evidence. Therefore, the GRADE criteria have not been
specifically addressed and instead have been used to guide relevant clinical comment and practice points.
The guideline group have consulted the following key relevant Guidelines:
1. NICE Guideline 31 – Obsessive Compulsive Disorder: Core interventions in the treatment of obsessive
compulsive 16 disorder and body dysmorphic disorder. (14)
2. Australian Medical Association Position Statement: Body Image and Health 2002. (15)
Subgroups
Subgroup name: Adult women with and without PCOS
Subgroup name: Adolescents with and without PCOS
ASSESSMENT
3

Problem

Is the problem a priority?
Two thirds of women from the general population are dissatisfied with their body, yet negative body image has in
some, but not all, studies been shown to be more prevalent in PCOS and impacts on thoughts and feelings of health,
appearance, QoL, mood and physical fitness.
There is no study investigating prevalence of body image distress in women with PCOS. One study demonstrated
that women with PCOS, compared with control women, had a negative body image in 7 out of 10 subscales of the
validated Multidimensional Body-Self Relations Questionnaire (3). Women with PCOS appear to feel less
physically attractive, healthy or physically fit and are less satisfied with their body size and appearance than women
without PCOS (4). Infertile women with PCOS have lower self-esteem and body satisfaction as measured with the
Body Image Concern Inventory (BICI) than non-infertile women with PCOS (5). Further, hirsute women
experienced lower self-esteem than non-hirsute women, and women with menstrual irregularities and higher BMI
had more body dissatisfaction (5).
PCOS features, in particular hirsutism and increased weight, appear to impact negatively on body image and QoL
(6, 7), and negative body image is strongly associated with depression in women with PCOS (8, 9), even after
controlling for weight (9, 10).
However, some recent case-control studies did not find differences in body image satisfaction and self-esteem
when comparing women with and without PCOS, and all women seem to idealize a slender body shape (11-13).
However all studies are hampered by small sample size.
Given that negative body image in PCOS may result in increased depression and poorer health-related QoL, body
image of women with PCOS should be considered as part of a comprehensive assessment and management plan.
Recommendations for screening and assessment that are easy to use and widely applicable are needed in PCOS. If
identified, addressing negative body and associated mood disorders may assist to improve emotional wellbeing and
QoL in PCOS, although more research in this area is needed.
Desirable effects

How substantial are the desirable anticipated effects?
Research evidence
No evidence was identified about the effects of assessing body image distress or which tool/method is most
effective in women with PCOS.
Additional considerations

Negative body image appears in women with PCOS and is related to depression and reduced QoL, hence it is
important that, in women with PCOS, negative body image is considered. It is not usual practice to screen and
assess women with PCOS for negative body image. Detection of negative body image provides the
opportunity to address both psychological aspects such as self-esteem and self-acceptance as well as working
on the physical aspects of the condition such as hirsutism, overweight and acne if appropriate.
Undesirable effects

How substantial are the undesirable anticipated effects?
Screening may be problematic if effective options for treatment/support are not available.
Resources required

How large are the resource requirements (costs)?
4

Costs of self-administration of body image assessment tools in clinical research studies are nominal. These relate to
staff time to distribute the tools and consider or enter and analyse the data only.
In practice tools can be completed outside contact time, costs are minimal and relate to health professional time to
score and explain the tools. The resource requirements here on a larger scale are significant.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
There was no evidence to inform this consideration. Screening may have resource implications in terms of impact
on length of consultation, however this can be reduced by the use of the Emotional Wellbeing General Screening
Tool and other tools recommended in this guideline.
Intervention may require referral to other health practitioners. Where needed, access to appropriately trained and
experienced health professionals is required.
Acceptability
It is not usual practice to screen for negative body image in PCOS. Screening for negative body image may pick up
patients who would otherwise be missed. Stronger focus on what is most relevant to the patient, as identified in
question 3 to 5 in the recommendation.
A shift in cultural mind set may be required.
Feasibility

Is the intervention feasible to implement?
Fully feasible in clinical research but of limited feasibility in standard care.

5

CONCLUSIONS
Practice point
Health professionals should be aware that features of PCOS can impact body image.
Practice point
To screen for negative body image, the following questions could be asked:
1. Do you worry a lot about the way you look and wish you could think about it less?
2. On a typical day, do you spend more than 1 hour per day worrying about your appearance? (More than 1 hour a
day is considered excessive)
3. What specific concerns do you have about your appearance?
4. What effect does it have on your life?
5. Does it make it hard to do your work or be with your friends and family?
If an issue is identified, the practitioner could further assess negative body image by:
1. Identifying any focus of concern of the patient and respond appropriately
2. Assessing the level of depression and/or anxiety (if they have not done so already) (see 4.1a)
3. Identifying if there is any distortion of body image (e.g. presence of anorexia nervosa (see 4.3) or body
dysmorphic disorder)
Justification
Addressed above in resources, cost, acceptability and feasibility
Subgroup considerations
NA
Implementation considerations
It is not usual practice to screen PCOS women for negative body image. Screening for negative body image may
pick up patients who would otherwise be missed. Stronger focus on what is most relevant to the patient, as
identified in question 3 to 5 in the recommendation.
Screening may have resource implications in terms of impact on length of consultation, however this can be
reduced by the use of the emotional wellbeing general screening tool and other tools recommended in this
guideline. Access to appropriately trained and experienced health professionals and a shift in cultural mind set may
be required.
Intervention may require referral to other health practitioners. However, implementation of the recommendation is
not expected to require changes in the way care is organised.
Monitoring and evaluation
Body image assessment with any available body image scale should be included in all clinical, health services and
population health research in PCOS
Research priorities
6

Determination of the clinical meaningful differences in body image distress scores should be undertaken with
urgency and validation of the use of the body image assessment tools over time should be completed,
acknowledging that PCOS is a dynamic condition that changes over time.
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2.5
NARRATIVE REVIEW
Clinical questions:
1) In women with PCOS what is the prevalence and severity of disordered eating, and should
they be screened?
2) In women with PCOS, what is the most effective tool/method to assess disordered eating?
Prevalence and Severity of Eating Disorders/Disordered Eating
Diagnosable eating disorders include Anorexia Nervosa (AN); Bulimia Nervosa (BN), Binge‐Eating Disorder
(BED), Other Specified Feeding or Eating Disorder (OSFED; atypical AN, BN of low frequency and/or duration,
BED of low frequency and limited duration, purging disorder, and night eating syndrome), and Unspecified
Feeding or Eating Disorders (USFED; symptoms consistent with eating disorders, including the severity of
symptoms and distress and impairment, but do not meet the full criteria for any of the eating disorder
diagnoses). The prevalence of AN in women is 0.9%, BN is 1.5% and BED is 3.5% [1]. There is a lack of data
regarding the prevalence of USFED and OSFED however, given the range of disorders covered by these
categories, rates are likely higher than that of the other eating disorders. The associated disturbed eating
and eating‐related behaviours impair physical and psychosocial health and wellbeing. Obesity is not
considered an eating disorder but it is associated with increased risk of binge eating disorder and disordered
eating [2].
Disordered eating refers to eating and weight related symptoms commonly associated with an eating
disorder, this can include behavioural (e.g., bingeing, restriction), cognitive (e.g., dietary restraint, negative
body image), and emotional (e.g., emotional eating) factors. The prevalence of disordered eating is far
higher than the prevalence of eating disorders; many women who do not meet full criteria for an eating
disorder experience disordered eating and associated distress. For example, Australian research [3] reports
that 7.5% of women surveyed experienced binge eating, 2.1% purging, and 5.2% strict dieting or fasting.
There is a lack of good evidence regarding the prevalence of eating disorders and disordered eating in
women with PCOS. Available data suggests that the prevalence of eating disorders and disordered eating is
higher in women with PCOS that in the general community. In the only study to use a clinical interview (MINI
for DSM‐IV) to assess eating disorder prevalence in women with PCOS (n=49), Mansson and colleagues [4]
reported increased prevalence of any eating disorder (21% vs 4%) but not bulimia nervosa (12% vs 4%)
compared to controls. Of note, the MINI only assesses AN and BN, and this study uses the older DSM‐IV
diagnostic criteria.
A recent Swedish registry study of women with PCOS (n=24 385) and age‐ and county of residence‐matched
controls reported an increased risk of BN (OR 1.35; 95% CI 1.15‐1.58: AOR 1.21; 95% CI 1.03, 1.41), but not
AN, among women with PCOS before and after controlling for psychiatric comorbidity [5]. A Swedish survey
of women with PCOS recruited from the community (n=72) reported mixed results. Women with PCOS
reported higher symptoms of AN and BN (EAT‐40 Total) but no difference in cognitive restraint, uncontrolled
eating, or emotional eating (TFEQ‐21) or current symptoms of BN [6].
A recent US survey study of treatment‐seeking women with PCOS (n=148) reported increased disordered
eating behaviours and cognitions (EDE‐Q Total score; 12.16% vs. 2.83%), binge episodes (3.49 vs. 1.71), and
compulsive exercise episodes (2.23 vs. 0.51) than controls in the previous 28 days [7]. Questionnaire data
was also used to estimate eating disorder prevalence based on DSM5 criteria. Overall 28% of women with
PCOS reported symptoms consistent with an eating disorder. Six percent reported symptoms consistent with
BN, 18% BED, and 13% night eating syndrome. There were no cases of AN [7]. An earlier US survey study of

women with PCOS (n=103) also reported an increased prevalence of BED in women with PCOS compared to
controls (2.6% vs 1.9%)[8].
Women with PCOS are at increased risk of experiencing many of the identified risk factors for eating
disorders [9]. They are at increased risk of overweight/obesity, depression, anxiety, self‐esteem and poor
body image. They are also more likely to be highly motivation for weight loss and to be prescribed dietary
restriction. Potential endocrine mechanisms have also been proposed[10]. Available data suggests that, in
women with PCOS, disordered eating is associated with a higher body weight [7, 11], anxiety [7], depression
[8] and poorer quality of life [7].
In women with PCOS it is not known whether: phenotypic differences are associated with different rates of
eating disorders or disordered eating; the prevalence of eating disorders or disordered eating changes over
time; or PCCS treatments impact on the prevalence of eating disorders or disordered eating.

Should Eating Disorders/Disordered Eating be Screened?
The high prevalence of eating disorders and disordered eating in women with PCOS, and the negative
biopsychosocial consequences of eating disorders and disordered eating highlight the need for screening for
eating disorders and disordered eating in women with PCOS.
The importance of screening for eating disorders and disordered eating is noted in the Australian Evidence‐
based Guideline for the assessment and management of polycystic ovary syndrome (PCOS). Screening is also
recommended for women with PCOS and/or PCOS symptoms in a number of eating disorder guidelines. For
example, the Australian National Eating Disorders Collaboration list women with PCOS as one of the high risk
groups who may benefit from screening (www.nedc.com.au/identifying‐people‐at‐risk). Likewise the draft
National Institute for Health and Care Excellence Guidelines for Eating Disorders: Recognition and Treatment
(www.nice.org.uk/guidance/indevelopment/gid‐cgwave0703/documents) suggest that clinicians think about
the possibility of an eating disorder in individuals with a range of symptoms relevant to PCOS (see below).

Assessment of Eating Disorders/Disordered Eating
Many women with eating disorders are undiagnosed and unaware that they have an eating disorder.
Likewise, many women with disordered eating are unaware that their eating and weight related thoughts
and behaviours are unusual and/or causing distress. Therefore, screening, assessment and diagnosis are
essential.
Unfortunately there are not standardised, widely implemented processes for screening and assessment. The
variety of eating disorder diagnosis, and associated symptoms makes it difficult to identify simple screening
and assessment methods that cover all eating disorder diagnosis and symptoms. The draft National Institute
for Health and Care Excellence Guidelines for Eating Disorders: Recognition and Treatment ([12];
www.nedc.com.au/identifying‐people‐at‐risk) consider questions relating to the utility, reliability and validity
of instruments, tools and methods for screening and assessing eating disorders.

This review highlighted the limited, and low quality evidence regarding eating disorder screening tools. It
was concluded that none of the tools are effective for identifying eating disorders when used in isolation
(given the high variability of false positives and negatives in across populations). Instead the clinician should
use their judgement based on a full diagnostic interview. The SCOFF was the most commonly used screening
tool in adults. Their review of the SCOFF indicated that a threshold of 2 or more was optimal for identifying
the presence of an eating disorder (both generally and for the specific disorders of anorexia, bulimia and
EDNOS). Its sensitivity (pooled estimate) was 0.9 (i.e., 10% of people with an eating disorder would not be
detected with the test. The SCOFF takes only a few minutes to administer [12]. Of note, the final two
questions have been shown to be useful screening questions (Cotton, 2003 #28}

•
•

Does your weight affect the way you feel about yourself?
Are you satisfied with your eating patterns?

SCOFF
S – Do you make yourself Sick because you feel uncomfortably full?
C – Do you worry you have lost Control over how much you eat?
O – Have you recently lost more than 6.35 kg in a three‐month period?
F – Do you believe yourself to be Fat when others say you are too thin?
F – Would you say Food dominates your life?
An answer of ‘yes’ to two or more questions indicates the need for a more comprehensive assessment.
A further two questions have been shown to indicate a high sensitivity and specificity for bulimia nervosa.
1. Are you satisfied with your eating patterns?
2. Do you ever eat in secret?

The draft National Institute for Health and Care Excellence Guidelines for Eating Disorders: Recognition and
Treatment [12] review of assessment tools identified evidence for: the Eating Disorder Examination‐
Questionnaire, Munich‐ED, the 40‐item Eating Attitudes Test, Structured Expert Interview for Anorexic and
Bulimic Syndromes and Structured Inventory for Anorexic and Bulimic Syndromes self‐report, EDE‐Q, EDA‐5
(interview and electronic application) and Bulimic Investigatory Test, Edinburgh. They concluded that the
EDA‐5 was the most versatile. The most sensitive tests for each diagnosis are listed in the table below. The
EDE‐Q was the most commonly used tool, but may miss important outcomes (e.g., bingeing).
Diagnosis
Anorexia Nervosa

Bulimia Nervosa

Binge Eating Disorder

OSFED

Better Tests
EDA‐5 App
EDE‐Q (for both DSM‐IV and DSM‐5)
Munich‐ED
EDA‐5 App
Munich ED‐Quest
EDA‐5
EDA‐5
EDE‐Q for DSM‐IV
EDA‐5 App
EDA‐5

However, the committee highlighted the risk of false positives (and hence inappropriate treatment) with
these tool due to the use of these assessment tools, particularly given a full diagnostic interview would be
required.
The committee recommended (amongst other things) that [12])
(1) clinicians think about the possibility of an eating disorder in people with one or more of the following:

o
o
o
o
o
o
o
o

o

an unusually low or high BMI or body weight for their age
dieting or restrictive eating practices (such as dieting when they are underweight) that are
worrying them, their family members or carers, or professionals
family members or carers report a change in eating behaviour
other mental health problems
a disproportionate concern about their weight (for example, concerns about weight gain as a
side effect of contraceptive medication)
problems managing a chronic illness that affects diet, such as diabetes
menstrual or other endocrine disturbances, or unexplained gastrointestinal symptoms
physical signs of:
 starvation, such as poor circulation, dizziness, palpitations, fainting or pallor
 compensatory behaviours, such as laxative misuse, vomiting or excessive exercise
 dental erosion
taking part in activities associated with a high risk of eating disorders (for example, professional
sport, fashion, dance, or modelling). And,

(2) Professionals in primary and secondary mental health settings should assess the following in people with
a suspected eating disorder:
 their physical health, including checking for any physical effects of starvation or of compensatory
behaviours such as vomiting
 the presence of mental health problems commonly associated with eating disorders, including
depression, anxiety, self‐harm and obsessive compulsive disorder
 the possibility of alcohol or substance misuse.
 the need for emergency care in people whose physical health is compromised or who have a
suicide risk.

Recommendations (Consistent with NICE)






Eating disorders and disordered eating should be considered in all women with PCOS at diagnosis and
regularly throughout treatment.
If screening suggests the presence of an eating disorder or disordered eating, practitioners should
further assess via a full diagnostic interview (e.g., EDE, EDA5)
If a screening tool is to be used the SCOFF should be considered.
The following two questions may be helpful in screening
o Does your weight affect the way you feel about yourself?
o Are you satisfied with your eating patterns?
The EDE‐Q may be a helpful assessment tool

Interactive Evidence to Decision Framework

1) In women with PCOS what is the prevalence and severity of disordered eating and should
they be screened?
2) In women with PCOS, what is the most effective tool/method to assess disordered eating?
Background
Diagnosable eating disorders include Anorexia Nervosa (AN); Bulimia Nervosa (BN), Binge-Eating Disorder
(BED), Other Specified Feeding or Eating Disorder (OSFED; atypical AN, BN of low frequency and/or duration,
BED of low frequency and limited duration, purging disorder, and night eating syndrome), and Unspecified
Feeding or Eating Disorders (USFED; symptoms consistent with eating disorders, including the severity of
symptoms and distress and impairment, but do not meet the full criteria for any of the eating disorder
diagnoses). Disordered eating refers to eating and weight related symptoms commonly associated with an eating
disorder, this can include behavioural (e.g., bingeing, restriction), cognitive (e.g., dietary restraint, negative body
image), and emotional (e.g., emotional eating) factors.

ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

3
Probably Yes

3
Yes

Research evidence
The prevalence of AN in women is 0.9%, BN is 1.5% and BED is 3.5% [1]. There is a lack of data regarding the
prevalence of USFED and OSFED however, given the range of disorders covered by these categories, rates are
likely higher than that of the other eating disorders. The associated disturbed eating and eating-related behaviours
impair physical and psychosocial health and wellbeing. Obesity is not considered an eating disorder but it is
associated with increased risk of binge eating disorder and disordered eating [2].
Disordered eating refers to eating and weight related symptoms commonly associated with an eating disorder, this
can include behavioural (e.g., bingeing, restriction), cognitive (e.g., dietary restraint, negative body image), and
emotional (e.g., emotional eating) factors. The prevalence of disordered eating is far higher than the prevalence of
eating disorders; many women who do not meet full criteria for an eating disorder experience disordered eating and
associated distress. For example, Australian research [3] reports that 7.5% of women surveyed experienced binge
eating, 2.1% purging, and 5.2% strict dieting or fasting.
There is a lack of good evidence regarding the prevalence of eating disorders and disordered eating in women with
PCOS. Available data suggests that the prevalence of eating disorders and disordered eating is higher in women
with PCOS that in the general community. In the only study to use a clinical interview (MINI for DSM-IV) to
assess eating disorder prevalence in women with PCOS (n=49), Mansson and colleagues [4] reported increased
prevalence of any eating disorder (21% vs 4%) but not bulimia nervosa (12% vs 4%) compared to controls. Of
note, the MINI only assesses AN and BN, and this study uses the older DSM-IV diagnostic criteria.

A recent Swedish registry study of women with PCOS (n=24 385) and age- and county of residence-matched
controls reported an increased risk of BN (OR 1.35; 95% CI 1.15-1.58: AOR 1.21; 95% CI 1.03, 1.41), but not AN,
among women with PCOS before and after controlling for psychiatric comorbidity [5]. A Swedish survey of
women with PCOS recruited from the community (n=72) reported mixed results. Women with PCOS reported
higher symptoms of AN and BN (EAT-40 Total) but no difference in cognitive restraint, uncontrolled eating, or
emotional eating (TFEQ-21) or current symptoms of BN [6].
A recent US survey study of treatment-seeking women with PCOS (n=148) reported increased disordered eating
behaviours and cognitions (EDE-Q Total score; 12.16% vs. 2.83%), binge episodes (3.49 vs. 1.71), and compulsive
exercise episodes (2.23 vs. 0.51) than controls in the previous 28 days [7]. Questionnaire data was also used to
estimate eating disorder prevalence based on DSM5 criteria. Overall 28% of women with PCOS reported
symptoms consistent with an eating disorder. Six percent reported symptoms consistent with BN, 18% BED, and
13% night eating syndrome. There were no cases of AN [7]. An earlier US survey study of women with PCOS
(n=103) also reported an increased prevalence of BED in women with PCOS compared to controls (2.6% vs
1.9%)[8].
This research was recently collated in a systematic review and meta-analysis {Lee, under review #37}. Lee and
colleagues identified eight studies reporting the prevalence of eating disorder diagnosis or symptoms assessed using
validated measures in women with well-defined PCOS. Women with PCOS increased risk of having an eating
disorder diagnosis (OR 3.87; 95% CI 1.43, 10.49; 4 studies) and of elevated eating disorder symptoms (OR3.05;
95% CI1.33, 6.99; 4 studies). The authors highlighted the need for routine eating disorder screening in women with
PCOS.

Women with PCOS are at increased risk of experiencing many of the identified risk factors for eating disorders [9].
They are at increased risk of overweight/obesity, depression, anxiety, self-esteem and poor body image. They are
also more likely to be highly motivated for weight loss and to be prescribed dietary restriction. Potential endocrine
mechanisms have also been proposed [10]. Available data suggests that, in women with PCOS, disordered eating
is associated with a higher body weight [7, 11], anxiety [7], depression [8] and poorer quality of life [7].
In women with PCOS it is not known whether: phenotypic differences are associated with different rates of eating
disorders or disordered eating; the prevalence of eating disorders or disordered eating changes over time; or PCCS
treatments impact on the prevalence of eating disorders or disordered eating.
Additional considerations
ED are associated with anxiety and depression which have a high prevalence in PCOS. ED are also associated with
obesity, again this comorbidity is high in PCOS. Weight loss strategies may vary in obese women with and without
ED.
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Research evidence
Should Eating Disorders/Disordered Eating be Screened?

2
Small

2
Moderate

3
Large

The high prevalence of eating disorders and disordered eating in women with PCOS, and the negative
biopsychosocial consequences of eating disorders and disordered eating highlight the need for screening for eating
disorders and disordered eating in women with PCOS.
The importance of screening for eating disorders and disordered eating is noted in the Australian Evidence-based
Guideline for the assessment and management of polycystic ovary syndrome (PCOS). Screening is also
recommended for women with PCOS and/or PCOS symptoms in a number of eating disorder guidelines. For
example, the Australian National Eating Disorders Collaboration list women with PCOS as one of the high risk
groups who may benefit from screening (www.nedc.com.au/identifying-people-at-risk). Likewise the draft National
Institute for Health and Care Excellence Guidelines for Eating Disorders: Recognition and Treatment
(www.nice.org.uk/guidance/indevelopment/gid-cgwave0703/documents) suggest that clinicians think about the
possibility of an eating disorder in individuals with a range of symptoms relevant to PCOS (see below).
Assessment of Eating Disorders/Disordered Eating
Many women with eating disorders are undiagnosed and unaware that they have an eating disorder. Likewise,
many women with disordered eating are unaware that their eating and weight related thoughts and behaviours are
unusual and/or causing distress. Therefore, screening, assessment and diagnosis are essential.
Unfortunately there are no standardised, widely implemented processes for screening and assessment. The variety
of eating disorder diagnosis, and associated symptoms makes it difficult to identify simple screening and
assessment methods that cover all eating disorder diagnosis and symptoms. The draft National Institute for Health
and Care Excellence Guidelines for Eating Disorders: Recognition and Treatment ([12];
www.nedc.com.au/identifying-people-at-risk) consider questions relating to the utility, reliability and validity of
instruments, tools and methods for screening and assessing eating disorders.
This review highlighted the limited, and low quality evidence regarding eating disorder screening tools. It was
concluded that none of the tools are effective for identifying eating disorders when used in isolation (given the high
variability of false positives and negatives in across populations). Instead the clinician should use their judgement
based on a full diagnostic interview. This review noted that the SCOFF was the most commonly used screening
tool in adults. Their review of the SCOFF indicated that a threshold of 2 or more was optimal for identifying the
presence of an eating disorder (both generally and for the specific disorders of anorexia, bulimia and EDNOS).
Its sensitivity (pooled estimate) was 0.9 (i.e., 10% of people with an eating disorder would not be detected with the
test. The SCOFF takes only a few minutes to administer [12]. Of note, the following two questions have been
shown to be useful screening questions {Cotton, 2003 #28}
•Does your weight affect the way you feel about yourself?
•Are you satisfied with your eating patterns?

SCOFF
S – Do you make yourself Sick because you feel uncomfortably full?
C – Do you worry you have lost Control over how much you eat?
O – Have you recently lost more than 6.35 kg in a three‐month period?
F – Do you believe yourself to be Fat when others say you are too thin?
F – Would you say Food dominates your life?

An answer of ‘yes’ to two or more questions indicates the need for a more comprehensive
assessment.
A further two questions have been shown to indicate a high sensitivity and specificity for bulimia
nervosa.
1. Are you satisfied with your eating patterns?
2. Do you ever eat in secret?

However, the committee highlighted the risk of false positives (and hence inappropriate treatment) with these tools,
and questioned their value given a full diagnostic interview would be required.
The committee recommended (amongst other things) that [12])
(1) clinicians think about the possibility of an eating disorder in people with one or more of the following:


an unusually low or high BMI or body weight for their age



dieting or restrictive eating practices (such as dieting when they are underweight) that are worrying them,
their family members or carers, or professionals



family members or carers report a change in eating behaviour



other mental health problems



a disproportionate concern about their weight (for example, concerns about weight gain as a side effect of
contraceptive medication)



problems managing a chronic illness that affects diet, such as diabetes



menstrual or other endocrine disturbances, or unexplained gastrointestinal symptoms



physical signs of:



o

starvation, such as poor circulation, dizziness, palpitations, fainting or pallor

o

compensatory behaviours, such as laxative misuse, vomiting or excessive exercise

o

dental erosion

taking part in activities associated with a high risk of eating disorders (for example, professional sport,
fashion, dance, or modelling). And,

(2) Professionals in primary and secondary mental health settings should assess the following in people with a
suspected eating disorder:


their physical health, including checking for any physical effects of starvation or of compensatory behaviours
such as vomiting



the presence of mental health problems commonly associated with eating disorders, including depression,
anxiety, self-harm and obsessive compulsive disorder



the possibility of alcohol or substance misuse.



the need for emergency care in people whose physical health is compromised or who have a suicide risk.

Additional considerations
None.
Panel discussion
All in agreement for judgement.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

1
Varies

Large

Moderate

3
Small

2
Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion

Screening/assessment may be problematic if those identified are not offered effective treatment.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability
Research evidence
Evidence not sought.
Additional considerations
None
Panel discussion
All in agreement for judgement.

3
Possibly important
uncertainty or variability

2
Probably no important
uncertainty or variability

1
No important uncertainty
or variability

Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the
comparison?
Judgement

1
Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour either
the
intervention
or the
comparison

2
Probably
favours the
intervention

3
Favours the
intervention

Moderate
savings

Large
savings

Research evidence
See above.
Additional considerations

See above.
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Research evidence
Evidence not sought for this criterion.
Additional considerations
Cost of screening will be relatively low.
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour either
the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Research evidence
Evidence not sought for this criterion.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence
Evidence not sought for this criterion.
Additional considerations
None.
Panel discussion
Some settings may not have the resources/capability to treat the condition.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably Yes

Yes

Research evidence
Evidence not sought for this criterion.
Additional considerations
Health professionals and women may have some sensitivities around screening.
Panel discussion
All in agreement for judgement.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know
Research evidence

Varies

No

Probably No

No research evidence in PCOS. However validated screening tools for ED have been used in the general
population.
Additional considerations
None.
Panel discussion
Time, resources and expertise may present challenges.

CONCLUSIONS
Consensus recommendation
All health professionals should be aware of the increased prevalence of eating disorders and disordered eating
associated with PCOS.
Consider screening for eating disorders and disordered eating associated with PCOS.
If treatment is warranted, psychological therapy should be offered, informed by regional clinical practice
guidelines.
Judgement

Strong
recommendation
against the
intervention

Conditional
recommendation
against the
intervention

Conditional
recommendation for
either the
intervention or the
comparison

Conditional
recommendation for
the intervention

Strong
recommendation for
the intervention

Practice point
Eating disorders and disordered eating can be screened using a stepped approach. Initial screening questions can
include:
Step 1: The SCOFF may be a useful screening tool. The following questions (could also be asked:


Does your weight affect the way you feel about yourself?



Are you satisfied with your eating patterns?

Step 2: If any of the responses are positive, further screening should involve:
A) Assessment of risk factors and symptoms using age, culturally and regionally appropriate tools.
B) Referral to an appropriate professional to perform a further mental health assessment (which should include a
diagnostic interview). If this is not the patient’s usual healthcare provider, inform the primary care physician
Justification
A recent systematic review and meta-analysis {Lee, under review #7} demonstrated that women with PCOS
increased risk of having an increased risk of eating disorder diagnosis (OR 3.87; 95% CI 1.43, 10.49; 4 studies) and
eating disorder symptoms (OR3.05; 95% CI1.33, 6.99; 4 studies).
Limited evidence and controversy over optimal screening.
Subgroup considerations

Adolescents generally have a higher rate of disordered eating in general population.
Consider screening in adolescents who are recommended lifestyle recommendation.
Women with PCOS who are also obese are likely at higher risk of disordered eating and eating disorders.
Implementation considerations
Consider age, life stage, religion and sexual orientation when screening/assessing for eating disorders and
disordered eating.
The cultural identity and preferred language of a woman are also important considerations. Be aware of possible
variations in presentation of eating disorders and disordered eating and conduct screening in a culturally sensitive
manner. Consider using screening tools that have been translated and cross-culturally validated [13].
In many countries it is not usual practice to screen women with PCOS for eating disorders and disordered eating
and doing so may identify affected patients who would otherwise be missed. Screening may have resource
implications such as an impact on length of consultation, however this can be reduced by the use of stepped
approach to screening recommended here. If eating disorders or disordered eating are detected, intervention may
require referral to other health practitioners. Additional time with the patient may also be required to complete an
appropriate care plan. Access to appropriately trained and experienced health professionals will be required. It is
the responsibility of all health professionals to understand the impact of PCOS on psychological health and to
screen for and manage these eating disorders and disordered eating.
Monitoring and evaluation
Ongoing monitoring of eating disorders and disordered eating should be considered particularly in response to
significant changes in weight, and following initiation of PCOS related therapies. Surveys of consumers and health
professionals on adherence to the guideline is recommended.

Research priorities
In adolescent subgroups and generally in PCOS using DSM5.
Whether the evidence is independent of obesity.
Prevalence, screening and treatment.
Validation of screening tools in diverse PCOS populations.
Relationships of mental health symptoms with PCOS features and the concept of PCOS-related distress.
Longitudinal follow up to determine frequency of screening for disordered eating and eating disorders.
Prevalence of disordered eating and eating disorders in different PCOS phenotypes.
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2.6a
NARRATIVE REVIEW
Clinical question: What are the information, resource and education needs of women and
healthcare providers regarding PCOS?
Prevalence and problem
Delivering comprehensive, woman‐centred care and providing accurate information are both key to
delivering optimal care for PCOS. First‐line management also relies on women’s engagement [1]; therefore,
it is important to equip women to make informed decisions about their health, and to create opportunities
for early engagement in preventive strategies for metabolic complications [2]. Women’s perceptions of
receiving better quality information are also associated with better quality of life [3].

Clinical practice gap: need for guidance
Women’s experiences of PCOS care
Many women around the world report seeing multiple health professionals about their PCOS symptoms
before a diagnosis is established [2, 4‐6]. Women report having to flag their symptoms multiple times [7, 8],
and experiencing long and confusing delays before receiving a diagnosis [2, 4, 5, 8]. Receiving a diagnosis is
important to women [8]; however, a diagnosis can also lead to feelings of anxiety, frustration or lack of
control if women feel uncertain about the nature of the condition or if they don’t have all the information
they need [5‐7].
Research often identifies weight, menstrual irregularity, infertility and hirsutism as key concerns for women
with PCOS [2, 9]. However, women also feel that the psychological effects of PCOS are sometimes under‐
appreciated [7], or that their primary concern goes unrecognised [5].
Women’s information needs
At the time of PCOS diagnosis women want specific and practical information about lifestyle management,
fertility consequences, medical therapy, cosmetic treatments, potential long‐term consequences of PCOS
and emotional support and counselling; yet this information is not often provided, or does not meet their
needs [2, 4, 6‐8, 10, 11]. Women’s initial source of information is their healthcare provider [7‐9], however,
women are frustrated if they feel this information is inadequate, particularly regarding the long‐term health
consequences, inaccurate or conflicting [2, 10]. Many women report seeking PCOS information from the
internet [7, 8, 10], however find an unevenness in the quality of the information [8] and a lack of credibility
in information provided by commercial entities [10] that may also contribute to feeling overwhelmed or
anxious [5].
Healthcare providers’ knowledge and practices
Studies of healthcare providers’ practices regarding PCOS suggest that diagnosis and management varies
depending on specialty. Rates of undiagnosed PCOS are reported to vary between endocrinology, infertility,
gynaecology and dermatology clinics (lowest in infertility and highest in dermatology) [12]. Importantly,
while the predominant presenting symptom often differs between clinical settings, menstrual disturbance is
present in most women [12]. Differences between gynaecologists and endocrinologists have been reported
regarding the tests ordered to establish a PCOS diagnosis, however most clinicians in both specialities
recommend lifestyle management as the first‐line therapy [13].
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While a survey of dietitians reported that most provide advice consistent with evidence‐based PCOS care
[14], the same survey found that less than one‐quarter of women with PCOS reported seeing a dietitian or
receiving dietary advice from a doctor [14].
Regarding educational programs for healthcare providers, programs to develop a comprehensive
understanding of women’s healthcare topics have been shown to result in better knowledge and confidence
in managing PCOS among internal medicine residents [15]. Further research investigating the efficacy of
PCOS‐specific educational programs for healthcare providers is needed.

Summary of key information
A systematic search of peer‐reviewed literature was conducted to identify articles investigating i) women's
experiences of PCOS care and obtaining PCOS information ii) women’s perceived needs for PCOS care and
information, iii) health care providers’ delivery of PCOS care and information, iv) health care providers’
perceived needs for PCOS information, education programs, or professional development.

Recommendations
Women with undiagnosed PCOS may see different healthcare providers depending on their primary concern.
To facilitate timely diagnosis, general practitioners, endocrinologists, gynaecologists, dermatologists, nurses
and allied health practitioners should all be aware of the features of PCOS and enquire about menstrual
disturbance when obtaining patient histories.
It is recommended that PCOS information is comprehensive, evidence‐based and inclusive of the bio‐psycho‐
social dimensions of the condition [2, 4‐6, 16]. Use a patient centred care model that helps women to
prioritise their individual concerns to guide the co‐development of appropriate medical and support
interventions [16].
Women with PCOS are best supported by a range of resources: respectful and empathetic healthcare
providers, websites, leaflets and support groups [8, 17, 18].Women’s concerns, information and support
needs differ across the life‐time and with personal background [2, 8, 9]. Diagnosis is particularly a time of
greater need [6]. Assist women to access accurate, high‐quality resources and consider referring to
dietitians, exercise physiologists and psychologists.
Finally, health professionals should address PCOS misconceptions [1], emphasise the long‐term chronic
nature of the condition and provide support to increase self‐efficacy [11] and consumer engagement [1].
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Interactive Evidence to Decision Framework

What are the information, resource and education needs of women and healthcare providers
regarding PCOS?
QUESTION
Question details
Population: Women with PCOS and healthcare providers who provide PCOS care
Option: Provision of information, resources and education for women and health care providers regarding PCOS
diagnosis and care.
Main outcomes: Provision
Setting: Primary, specialist and allied health care
Perspective: Patients and healthcare providers

Background
Delivering comprehensive, woman-centred care and providing accurate information are both key to delivering
optimal care for PCOS. First-line management also relies on women’s engagement [1]; therefore, it is important to
equip women to make informed decisions about their health, and to create opportunities for early engagement in
preventive strategies for metabolic complications [2]. Women’s perceptions of receiving better quality information
are also associated with better quality of life [3].
A systematic search of peer-reviewed literature was conducted to identify articles investigating i) women's
experiences of PCOS care and obtaining PCOS information ii) women’s perceived needs for PCOS care and
information, iii) health care providers’ delivery of PCOS care and information, iv) health care providers’ perceived
needs for PCOS information, education programs, or professional development.

Subgroups
Subgroup name: Women
Subgroup name: Healthcare providers
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ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Delivering comprehensive, woman-centred care and providing accurate information are both key to delivering
optimal care for PCOS. First-line management also relies on women’s engagement [1]; therefore, it is important to
equip women to make informed decisions about their health, and to create opportunities for early engagement in
preventive strategies for metabolic complications [2]. Women’s perceptions of receiving better quality information
are also associated with better quality of life [3].
Women with undiagnosed PCOS may see different healthcare providers depending on their primary concern.
Use a patient centred care model that helps women to prioritise their individual concerns to guide the codevelopment of appropriate medical and support interventions [16].It is recommended that PCOS information is
comprehensive, evidence-based and inclusive of the bio-psycho-social dimensions of the condition [2, 4-6, 16].
Women’s concerns, information and support needs differ across the life-time and with personal background [2, 8,
9]. Diagnosis is particularly a time of greater need [6].
Health professionals should address PCOS misconceptions [1], emphasise the long-term chronic nature of the
condition and provide support to increase self-efficacy [11] and consumer engagement [1].
Please also see subgroups.
Additional considerations
Studies of PCOS healthcare for adolescents report similar findings to those of PCOS care for adults.
Auble et al 2013 Differences in the Management of Adolescents with Polycystic Ovary Syndrome across Pediatric
Specialties. Journal of Pediatric and Adolescent Gynecology 26(4):234-238
Bonny et al 2012 Clinical variability in approaches to polycystic ovary syndrome. Journal of Pediatric &
Adolescent Gynecology 25(4): 259-261
A retrospective cohort study suggests that PCOS is under-recognised in primary care.
Ding et al 2016 Diagnosis and management of polycystic ovary syndrome in the UK (2004–2014): a retrospective
cohort study. BMJ Open 6:e012461
Panel discussion
All in agreement for judgement. Many women report delays in diagnosis, dissatisfaction with diagnosis experience,
current PCOS care and with the information and support they receive about the condition. This is a problem
because first-line management (lifestyle modification) relies on women's engagement.

Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Small

Moderate

Large
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Research evidence - WOMEN
Women report having to flag their symptoms multiple times [7, 8], experiencing long and confusing delays before
receiving a diagnosis [2, 4, 5, 8], or that their primary concern goes unrecognised [5]. However, receiving a
diagnosis can lead to feelings of anxiety, frustration or lack of control if women feel uncertain about the nature of
the condition or if they don’t have all the information they need [5-7].
Women’s perceptions of receiving better quality information are also associated with better quality of life [3].
At the time of PCOS diagnosis, women may want information about lifestyle management, fertility consequences,
medical therapy, cosmetic treatments, potential long-term consequences of PCOS and emotional support and
counselling; yet all this information is not often provided, or does not meet their needs [2, 4, 6-8, 10, 11]. Women
are frustrated if they feel the information they receive from healthcare providers is inadequate, inaccurate or
conflicting [2, 10]. Many women report finding discrepancies in the quality of PCOS information available from
the internet [8] and a lack of credibility in information provided by commercial entities [10] and these issues may
contribute to feeling overwhelmed or anxious [5].
Research evidence – HEALTHCARE PROVIDERS
Rates of undiagnosed PCOS are reported to vary between endocrinology, infertility, gynaecology and dermatology
clinics [12]. Importantly, while the predominant presenting symptom often differs between clinical settings,
menstrual disturbance is present in most women [12].
Universal application of the widely recommended Rotterdam diagnostic criteria and the appropriate diagnostic tests
appears to remain a challenge, with considerable variation reported across regions and specialties (Doll 2012, Ning
2013, Conway 2014, Dokras 2017). This is likely to contribute to delays in diagnosis, delays in optimal
management, confusion and frustration for both women and healthcare providers.
Management strategies for PCOS vary across specialties, which is expected given that women are likely to see
different clinicians depending on their primary concern. However, there is wide variation across studies regarding
how commonly lifestyle management is recommended for either fertility or non-fertility concerns (Doll 2012,
Conway 2014, Dokras 2017 [13]).
While a survey of dietitians reported that most provide advice consistent with evidence-based PCOS care [14], the
same survey found that less than one-quarter of women with PCOS reported seeing a dietitian or receiving dietary
advice from a doctor [14].
Awareness of potential metabolic comorbidities appears to be high among healthcare providers (Dokras 2017, Doll
2012, Dhesi 2016, Conway 2014) but a comprehensive understanding of current metabolic screening practices
across different settings and specialties is lacking.
Regarding educational programs for healthcare providers, programs to develop a comprehensive understanding of
women’s healthcare topics have been shown to result in better knowledge and confidence in managing PCOS
among internal medicine residents [15]. Further research investigating the efficacy of PCOS-specific educational
programs for healthcare providers is needed.
Additional considerations
A retrospective cohort study suggests that PCOS is under-recognised in primary care (Ding 2016).
Studies of PCOS healthcare for adolescents report similar findings to those of PCOS care for adults (Auble et al
2013, Bonny et al 2012).
Panel discussion
All in agreement for judgement. Timely diagnosis and equipping women to make informed decisions about their
health creates opportunities to improve current symptom experience and for early engagement in preventive
strategies for comorbidities.
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Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

Varies

Large

Moderate

Small

Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
See above in ‘Desirable effects’.
Panel discussion
All in agreement for judgement. Studies of healthcare providers’ practices regarding PCOS suggest that diagnosis
and management varies depending on specialty.

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
See above in ‘Desirable effects’.
Panel discussion
All in agreement for judgement.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence
Refer to 'research evidence' in 'problem' and 'desirable effects'.
Additional considerations
None
Panel discussion
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All in agreement for judgement. Weight, menstrual irregularity, infertility and hirsutism are key concerns for
women with PCOS. However, women also feel that the psychological effects of PCOS are sometimes underappreciated, or that their primary concern goes unrecognised. Women’s initial source of information is their
healthcare provider.

Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the
comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour either
the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Negligible
costs or
savings

Moderate
savings

Large
savings

Research evidence
Refer to 'research evidence' in 'problem' and 'desirable effects'.
Additional considerations
None
Panel discussion
All in agreement for judgement.

Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Research evidence
Evidence not sought
Additional considerations
Potential to increase use of existing resources prepared for women and health professionals.
However, while resources from professional societies exist, the level of involvement of patients, physicians and
other PCOS healthcare providers in their development varies. Co-development of resources with women with
PCOS and a range of different healthcare providers is crucial to ensure the resources will actually meet the needs of
the end users. This may mean that existing resources require revision or replacement.
Resources should also be based on evidence-based guidelines and the research literature regarding evidencepractice gaps relevant to the target audience.
Panel discussion
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There is limited point to the guideline investment without implementation resources. This responsibility could be
shared across stakeholder groups.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
Evidence not sought
Additional considerations
See above in ‘Resources required’.
Panel discussion
All in agreement for judgement.

Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour either
the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Research evidence
Evidence not sought.
Additional considerations
None.
Panel discussion
All in agreement for judgement. Education likely to improve care and health outcomes and may reduce costs.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence
Evidence not sought
8

Additional considerations
It is important to ensure that resources for women are designed with a low reading level and a low health literacy
level. It is also important that resources both women and healthcare providers are culturally appropriate and
available in languages other than English.
Panel discussion
All in agreement for judgement.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
At the time of PCOS diagnosis women want specific and practical information about lifestyle management, fertility
consequences, medical therapy, cosmetic treatments, potential long-term consequences of PCOS and emotional
support and counselling [2, 4, 6-8, 10, 11]. Women’s initial source of information is their healthcare provider [7-9].
Additional considerations
None
Panel discussion
All in agreement for judgement.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought
Additional considerations
Patient surveys indicate dissatisfaction with PCOS related information received. Therefore providing information
should be feasible during visit when diagnosis is established and ongoing follow up visits.
Panel discussion
All in agreement for judgement.
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CONCLUSIONS

Consensus recommendations
1) Information and education resources for women with PCOS should be culturally appropriate, tailored and
high-quality, should use a respectful and empathetic approach, and should promote self-care initiatives such as
peer support groups.
2) Information and education for healthcare providers should promote the recommended diagnostic criteria,
appropriate screening for comorbidities and effective lifestyle management.
3) PCOS information should be comprehensive, evidence-based and inclusive of the bio-psycho-social
dimensions of PCOS across the life-span.
Judgement

Strong
recommendation
against the
intervention

Conditional
recommendation
against the
intervention

Conditional
recommendation for
either the
intervention or the
comparison

Conditional
recommendation for
the intervention

Strong
recommendation for
the intervention

Justification
Evidence demonstrates key gap areas such as diagnosis, biopsychosocial approach, lifestyle and screening.
Subgroup considerations
It is important to ensure that resources for women are designed with a low reading level and a low health
literacy level. It is also important that resources both women and healthcare providers are culturally
appropriate and available in languages other than English.
Implementation considerations
Resources should be based on evidence-based guidelines, research literature and co-developed with end users.
Monitoring and evaluation
Feedback from both women and healthcare providers should be sought regarding their experiences of using
new resources.
Research priorities
Effect of information, education and resources on improving uptake of evidence-based healthcare
recommendations, quality of life and health outcomes.
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Summary
None of the studies identified in the systematic search met the selection criteria (PICO). Four studies described models of care in terms of barriers and
enablers as well as satisfaction of patients and care providers and inform a narrative synthesis by the key contacts that demonstrates the value of self‐
management and social support in care delivery; and multidisciplinary clinics in remote, Indigenous areas, despite limited resources. Methodologically
rigorous and practical studies addressing important outcomes to demonstrate effectiveness of models of care are needed. In particular, the transition from
paediatric to adult care needs further investigation.

Narrative synthesis
Prevalence and problem
A woman with PCOS may face multiple health problems as wells as psychological and social distress. She may need to see multiple health care providers such as a general
practitioner, dietitian, psychologist, exercise physiologist, endocrinologist, gynaecologist and infertility specialist. This multidisciplinary team approach has been used in
the management of a number of chronic diseases and has been credited with improvements in health related outcomes including general wellbeing. However there have
been a number of criticisms with the multidisciplinary care model, namely the compartmentalization of patient care and the limited communication between health
professionals. Here we suggest a clinical consensus recommendation to offer Interdisciplinary care to women with PCOS. An interdisciplinary care model is “the
collaboration between a woman with PCOS and a care team who have shared goals for her total wellbeing”.
Clinical practice gap: need for guidance
The original Australian PCOS guideline recommendation for interdisciplinary care in PCOS was based on consensus because no evidence was identified addressing the
effectiveness of interdisciplinary care in women with PCOS. Therefore, more research is needed to document that this model of care is more effective than a single
specialist care model. Furthermore, little is known about other models of care, especially those that focus on self‐management or provide psychological and social support
to women with PCOS and their benefits to disease management.
Summary of key information
The systematic search did not identify any studies addressing the effectiveness of any type of model of care. Four studies were identified as relevant that described models
of care in terms of barriers and enablers as well as satisfaction of patients and care providers. One study provides pilot data on the function of a pilot multidisciplinary PCO
clinic in an Indigenous remote population (1); the remaining three studies examine the benefits of informational and socio‐emotional support as models of care on PCOS
outcomes (2‐4).
Evaluation data on a PCOS clinic that offered comprehensive evidence‐based service to Indigenous women with PCOS in the Torres Strait area of Australia after 12 months
of implementation showed that the clinic was largely successful in providing evidence‐based care, emotional screening and lifestyle management despite limited resources
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(1). The services were greatly valued by both patients and health care workers. Barriers to clinic sustainability included staffing limitations, lack of administrative support,
funding, high staff turnover and system issues (1).
The role of support groups, as models of care, on PCOS outcomes was examined in two studies (2,3). The first study involved an online peer‐support group based in the UK
(2). Fifty participants with PCOS responded to a series of open‐ended questions via an online survey. Qualitative analysis of the data revealed a range of positive benefits,
such as “connecting with people who understand”, access to information and advice, building confidence in interaction with health care professionals, help with treatment
related decision‐making and improvement in adjustment and management. However, there were also a couple of disempowering experiences such as “reading about the
negative experiences of others” and “feeling like an outsider”. The second study reports on the experiences of a nurse–led peer support group from UK (3). Qualitative
interviews were conducted in 13 patients. Results revealed that participation in the support group provided opportunities for social comparison and feeling less
isolated/more empowered, offered access to relevant information and resulted in direct positive effects on self‐management behaviors.
A study from Canada involved 43 women with PCOS who received an educational curriculum on PCOS as part of a research study and then were invited to complete an
online questionnaire (4). Participants felt that education about PCOS increased their motivation to implement preventive health management strategies, enhanced their
satisfaction with their health care provider and empowered them to participate in the management of their condition.
Conclusions
There are still sparse data on the outcomes of multidisciplinary and interdisciplinary models of care in PCOS, although pilot data suggest that multidisciplinary clinics in
remote Indigenous areas can be highly successful albeit limited resources (1). Clearly more research is needed in this area. Specifically to adolescents with PCOS, there was
no study addressing outcomes transitioning from paediatric to adult care.
There is a small but growing body of evidence about the value of self‐management and social support in care delivery. Specifically, two studies on support groups suggest
that peer support groups in PCOS can alleviate patients’ psychosocial distress, provide relevant information and promote self‐management activities (2,3). These groups can
be led by a heath professional, i.e. a nurse. Online support groups can provide a relative inexpensive and convenient alternative to face‐to‐face groups.
Structured educational series can increase disease understanding and improve compliance with lifestyle changes (4), and such educational models can be not only clinically
relevant but also cost‐effective.
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GRADE framework
Interactive Evidence to Decision Framework
What is the effectiveness of different models of care compared to usual care?
QUESTION
Question details
Problem: Women with PCOS access care from different health care disciplines but not necessarily in a co-ordinated approach.
Option: NA
Comparison: NA
Main outcomes:
 Delivery of a Care Model, Cost Effectiveness (long-term), Patient-defined outcomes (e.g. satisfaction with care), Improved communication (between staff and between staff and
patients), Patient Health Outcomes (e.g. improved physical functioning, improved mental functioning), Timely access to care and treatment (efficiency of care), Quality of Life,
Self-rated Emotional Wellbeing. Optimal self-management indicators.
Setting: Primary care
Perspective: Health care provider and patient
Background
Women with PCOS frequently face multiple health problems and may see numerous health care providers. This multidisciplinary team approach may lack coordination
and communication among providers. Instead, an interdisciplinary care model that calls for “the collaboration between a woman with PCOS and a care team who have shared goals
for her total wellbeing” has been recommended. There is little evidence at the moment that the interdisciplinary care model results in better disease outcomes or improvement in
quality of life. Furthermore, women with PCOS may suffer psychological and social distress, and thus, benefit from care models that promote informational, psychological and social
support. Again, there is lack of evidence about the effectiveness of these models of care compared to standard care.
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ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought.
Additional considerations
In chronic illness, models of care are known to influence patient survival, outcomes and quality of life. Identifying models of care that deliver evidence-based care in a cost effective
fashion in PCOS are expected to be beneficial for both affected individuals and health care systems.
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Small

Moderate

Large

Research evidence
When a systematic evidence review was conducted, no evidence was identified about the effectiveness of models of care in women with PCOS.
Here we present a narrative review. Literature search resulted in four relevant studies: one study provides pilot data on the function of a pilot multidisciplinary PCOS clinic in an
Indigenous remote population (1); the remaining three studies examine the benefits of informational and socio-emotional support as models of care on PCOS outcomes (2-4).
One study involved an online peer-support group based in UK (2) and included fifty participants with PCOS who responded to a series of open ended questions via an on line survey.
Qualitative analysis of the data revealed a range of positive benefits, such as “connecting with people who understand”, access to information and advice, building confidence in
interaction with health care professionals, help with treatment related decision-making and improvement in adjustment and management.
Another study from UK reports on the experiences of a nurse –led peer support group (3). Qualitative interviews were conducted in 13 patients. Results revealed that participation in
the support group provided opportunities for social comparison and feeling less isolated/more empowered, offered access to relevant information and resulted in direct positive effects
on self-management behaviors.
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A study from Canada involved 43 women with PCOS who received an educational curriculum on PCOS as part of a research study and then were invited to complete an online
questionnaire (4). Participants felt that education about PCOS increased their motivation to implement preventive health management strategies, enhanced their satisfaction with their
health care provider and empowered to participate in the management of their condition.
Additional considerations
Participants in self-management and psychosocial support programs expressed greater adherence to disease management and a positive impact on overall well-being.
A narrative synthesis of studies describing support groups suggest a range of positive benefits, such as:









connecting with people who understand
access to information and advice
building confidence in interaction with health care professionals
help with treatment related decision-making
improvement in adjustment and management
opportunities for social comparison and feeling less isolated/more empowered, offered
access to relevant information and resulted in direct
positive effects on self-management behaviors

An education based model increased motivation to implement preventive health management strategies, enhanced satisfaction with health care providers and empowered participation
in the management of their condition.
Panel discussion
All in agreement for judgement.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

Varies

Large

Moderate

Research evidence
See above in ‘Desirable effects’.
Additional considerations
Undesirable effects included “reading about the negative experiences of others” and “feeling like an outsider” (2).
Panel discussion
All in agreement for judgement.

Small

Trivial
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Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or variability

Possibly important uncertainty or
variability

Probably no important uncertainty or
variability

No important uncertainty or variability

Research evidence
No evidence was identified about the effectiveness of different models of care in women with PCOS. Narrative review of the literature suggests that evaluation data on a PCOS clinic
that offered comprehensive evidence based service to Indigenous women with PCOS in the Torres Strait area of Australia after 12 months of operation showed that the services were
greatly valued by both patients and health care workers (1).
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Balance of effects
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Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the option or the
comparison

Probably favours the
option

Favours the option

Moderate costs

Negligible costs or
savings

Moderate savings

Large savings

Research evidence
See above.
Additional considerations

See above.
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Research evidence
No evidence was identified about the effects or resource requirements of models of care in women with PCOS.
Additional considerations
Self-management can be facilitated with a structured educational program.
Psychosocial support can be achieved with peer support groups- a health care professional may lead or facilitate the group.
Panel discussion
Multi-disciplinary care with poor communication will increase costs. Interdisciplinary care with optimal integration and communication is likely to reduce costs and improve
outcomes.
Certainty of evidence of required resources
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What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
No evidence was identified about the effects or resource requirements of models of care in women with PCOS.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the option or the
comparison

Probably favours the
option

Favours the option

Research evidence
No evidence was identified about the effects or cost effectiveness of models of care in women with PCOS.
Additional considerations
Models of care that focus on development of educational series or support groups can provide informational and psychosocial support in a relative cost-effective way. The cost of an
interdisciplinary care model is harder to assess. Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement
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Don't know

Varies

Reduced

Probably reduced

Probably no impact

Probably increased

10

Increased

Research evidence
No evidence was identified about the impact on health equity associated with models of care in women with PCOS.
Additional considerations
An Australian study evaluating a clinic’s evidence based service for Aboriginal and Torres Strait Islander women with PCOS emphasized that adaptation of educational resources and
longer consultation times are required in order to provide culturally appropriate care. Depending on the culture and family connections the need for group rather than individual
consultations was also recommended. Among the cultural barriers were low health literacy, high level of tolerance to problems and unwillingness to see a male physician for comfort
reasons.
Even though it does not seem possible at this point to generate evidence based recommendation, expert opinion and limited available data suggest that language is an important barrier
for linguistically appropriate care. Sensitivity to patient’s needs, beliefs and cultural predispositions may help overcome communication gap due to linguistics. Panel discussion

Public vs. private funded models, differences in health care systems and settings, including rural and regional areas and developing countries.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
No evidence to inform this criterion.
Additional considerations
The services of a comprehensive PCOS clinic for indigenous women with PCOS were greatly valued by both patients and health care workers.
Panel discussion
Might be different depending on acceptability of interdisciplinary care. Cost, healthcare systems and resources all effect acceptability. Women's expectations may also impact.
Feasibility

Is the option feasible to implement?
Judgement
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Don't know

Varies

No

Probably No

Probably Yes

11

Yes

Research evidence
No evidence was identified about feasibility of models of care in women with PCOS in a systematic evidence review. Narrative review of the literature suggests that evaluation data
on a PCOS clinic that offered comprehensive evidence based service to indigenous women with PCOS in the Torres Strait area of Australia after 12 months of operation showed that
the clinic was largely successful in providing evidence-based care, emotional screening and lifestyle management despite limited recourses (1). The services were greatly valued by
both patients and health care workers. Barriers to clinic sustainability included staffing limitations, lack of administrative support, funding, high staff turnover and system issues (1).
Additional considerations
Models of care that incorporate on line support groups can be cost effective.
Interdisciplinary models of care have been used for care of patients with cancer and other chronic conditions.

Feasibility would vary based on the intervention and proposed model of care. Models of care that are focused on support groups, especially, on line support groups, can be
easy to implement.
Panel discussion
Might be different depending on acceptability of interdisciplinary care. Cost, healthcare systems and resources all affect feasibility. Women's expectations may also impact.
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CONCLUSIONS

Consensus recommendations
Interdisciplinary care should be offered to adolescents and adults with PCOS as needed.
Care should be provided in partnership with women.
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Justification
There are still sparse data on the outcomes of multidisciplinary and interdisciplinary models of care in PCOS, although pilot data suggest that multidisciplinary clinics in remote
indigent areas can be highly successful albeit limited resources (1). Clearly more research is needed in this area. Specifically to adolescents with PCOS, there was no study addressing
outcomes transitioning from paediatric to adult to adult care.
There is a small but growing body of evidence about the value of self-management and social support in care delivery. Specifically, two studies on support groups suggest that peer
support groups in PCOS can alleviate patients’ psychosocial distress, provide relevant information and promote self-management activities (2,3). These groups can be led be a heath
professional, i.e. a nurse. On line support groups can provide a relative inexpensive and convenient alternative to face-to-face groups. Structured educational series can increase
disease understanding and improve compliance with lifestyle changes (4), and such educational models can be not only clinically relevant but also cost-effective.
The development of new models of care should involve stakeholder consultation (both women and healthcare providers) during the design and evaluation stages.
Subgroup considerations
There was no study focused on adolescents with PCOS.
Implementation considerations
Professional societies may consider providing educational webinars to patients and health care providers or develop PCOS educational curricula to be disseminated to various
programs.
It is important to emphasise that women with PCOS and healthcare providers should be involved during the design of any model of care. This could mean inclusion of a stakeholder
consultation phase or a more formal co-design/co-development role.
Monitoring and evaluation
Patient questionnaires before and after intervention.
Disease outcomes before and after intervention among various clinics/programs.
Healthcare provider questionnaires before and after intervention.
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Referral patterns on health administrative datasets.
Research priorities
There is still need in PCOS for studies comparing various models of care with end-points various disease outcomes, quality of life and cost effectiveness.
The studies need to include both adolescent and women with PCOS in diverse populations and settings.
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Appendix I: Methods
PICO/selection criteria

Exclusion criteria

Inclusion criteria

RANK: 5
Participants (P)
Females of any age,
ethnicity or weight
diagnosed with
PCOS (by
Rotterdam, NIH or
AES).
Subgroups:
 Adolescents
 Phenotypes
 Ethnicity
 Geographical
Females without
diagnosed PCOS.

What is the effectiveness of different models of care compared to usual care?
Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Models of care
(collaboration between
disciplines – bio‐
psychosocial approach to
wellbeing)
Note where defined.
Include: interdisciplinary,
integrated primary or
specialist care; transition of
care; individually tailored
care plans; self
management.

Usual care or others

Delivery of a Care Model, Cost
Effectiveness (long‐term), Patient‐
defined outcomes (e.g. satisfaction
with care), Improved communication
(between staff and between staff and
patients), Patient Health Outcomes
(e.g. improved physical functioning,
improved mental functioning), Timely
access to care and treatment
(efficiency of care), Quality of Life,
Self‐rated Emotional Wellbeing.
Optimal self‐management indicators.

Evidence based
guidelines,
systematic reviews,
any primary study.

English language.
Update original
search (not
addressed in WHO
GL).

NA

Non‐evidence based
guidelines.
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Search
1

exp polycystic ovary syndrome/

19 exp Interdisciplinary Communication/

2

polycystic ovar*.mp.

20 exp Managed Care Programs/

3

poly‐cystic ovar*.mp.

21 models, organizational/

4

PCO*.mp.

5

(stein‐leventhal or leventhal).mp.

6

anovulation/

22 (Case‐management or care‐coordination or care‐co‐ordination or care‐
planning).mp.
23 (Multidisciplin* or multi‐disciplin* or multiprofessional or multi‐professional or
interdisciplin* or inter‐disciplin* or (multi* and profession*)).mp.

7

anovulat*.mp.

8

oligo‐ovulat*.mp.

9

oligoovulat*.mp.

10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or
hyperandrogen* or hyper‐androgen*)).mp.
11 or/1‐10

24 ((Interdiscipin* or step* or collaborat* or health or patient* or integrat* or
parallel* or stratified or matched or co‐managed or comanaged or shared or
primary or specialis* or transition* or tailored or bio‐psychosocial or contin*or
individual* or model*) adj care).mp.
25 ((team‐oriented or team oriented) adj (healthcare or health‐care or model or
practice)).mp.
26 ((inter‐professional or interprofessional or integrat* or "home treatment") adj
(team or health‐care or healthcare or model or practice)).mp.
27 exp Consumer Participation/
28 exp Self Care/

12 exp Patient Care Team/

29 exp Self Concept/

13 exp "Continuity of Patient Care"/
14 exp Patient Care Planning/

30 ((self or self directed or self‐directed or self monitor* or self‐monitor* or
symptom*) adj (care or help or manag* or efficacy or admin* or concept)).mp.
31 or/12‐30

15 exp Case Management/

32 11 and 31

16 exp Patient Care Management/

33 limit 32 to (english language and humans)

17 exp "Delivery of Health Care, Integrated"/
18 exp Patient‐Centered Care/

16
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PRISMA flowchart
*Unable to retrieve 2 articles

Eligibility

Screening

Identification

Database search
2017=1595

Through other sources
2017=0

Duplicates removed
2017=253

Screened
2017=1342

Excluded based on abstract
2017=1328

Retrieved full‐text
2017=12*

Excluded based on full‐text
2017=12

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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2.6c
NARRATIVE REVIEW
Clinical question: Access to culturally and linguistically diverse appropriate care
Prevalence of the problem
PCOS is a common disorder and worldwide population of PCOS includes patients with a diverse social
and linguistic background. There are cultural variations in how patients perceive their disease,
although this contact’s experience and personal communication with other experts suggest there are
more similarities across ethnic/racial/geographic groups than dissimilarities for women with PCOS.

Clinical practice gap: need for guidance
It is important to determine and address cultural and linguistic factors that could influence access of
patients to appropriate care. We should note that language is an obvious barrier to appropriate care.

Summary of key information
Although data are scarce in the literature on provision and need for culturally and linguistically
competent medical care in PCOS there are a few studies that could guide the development of
recommendations.
An Australian study evaluating a clinic’s evidence based service for Aboriginal and Torres Strait
Islander women with PCOS emphasized that adaptation of educational resources and longer
consultation times are required in order to provide culturally appropriate care. Depending on the
culture and family connections the need for group rather than individual consultations was also
recommended. Among the cultural barriers were low health literacy, high level of tolerance to
problems and unwillingness to see a male physician for comfort reasons (1).
A study looking at implications of participation in a clinical trial of PCOS reported that women with
PCOS felt they had more knowledge and motivation in the management of their condition (2).
Similarly, peer to peer online support and participation in a nurse‐led peer support group appears to
help access to information, advice and appropriate care (3,4).
A recent online survey of women with PCOS from 32 countries reported that there is a delayed
diagnosis and lack of information associated with dissatisfaction in women with PCOS (5).
We should note that all studies above are limited to English‐speaking women. It would be of interest
to look at potential contribution of diverse cultural backgrounds to dissatisfaction of women in the
last study as well as whether these results could be extrapolated to women with PCOS speaking
other languages.

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
At this point the GDG was unable to generate evidence based recommendation. Limited available
data suggest that language is an important barrier for linguistically appropriate care. Sensitivity to
patient’s needs, beliefs and cultural predispositions may help overcome communication gap due to
linguistics.
RESEARCH RECOMMENDATION

Studies looking at potential interaction of cultural differences and appropriate care for PCOS in
various populations including women speaking languages other than English are needed.

Interactive Evidence to Decision Framework
Access to culturally and linguistically diverse appropriate care
Background
PCOS is a common disorder and worldwide population of PCOS includes patients with a diverse social and
linguistic background. There are cultural variations in how patients perceive their disease, although this
contact’s experience and personal communication with other experts suggest there are more similarities
across ethnic/racial/geographic groups than dissimilarities for women with PCOS.
ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
PCOS is a common disorder and the worldwide population of PCOS includes patients with a diverse social
and linguistic background. There are cultural variations in how patients perceive their disease, although
experience among clinical experts suggest there are more similarities across ethnic/racial/geographic
groups than dissimilarities for women with PCOS.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Small

Moderate

Large

Research evidence
There is very limited literature on provision and need for culturally and linguistically competent medical
care in PCOS.

An Australian study evaluating a clinic’s evidence-based service for Aboriginal and Torres Strait Islander
women with PCOS emphasized that adaptation of educational resources and longer consultation times are
required in order to provide culturally appropriate care. Depending on the culture and family connections
the need for group rather than individual consultations was also recommended. Among the cultural barriers
were low health literacy, high level of tolerance to problems and unwillingness to see a male physician for
comfort reasons (1).
A study looking at implications of participation in a clinical trial of PCOS reported that women with PCOS
felt they had more knowledge and motivation in the management of their condition (2). Similarly, peer to
peer online support and participation in a nurse-led peer support group appears to help access to
information, advice and appropriate care (3,4).
A recent online survey of women with PCOS from 32 countries reported that there is a delayed diagnosis
and lack of information associated with dissatisfaction in women with PCOS (5).
Additional considerations
None.
Panel discussion
All in agreement for judgement.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

Varies

Large

Moderate

Small

Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included
studies

Very low

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None
Panel discussion

Low

Moderate

High

All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the
main outcomes?
Judgement

Important uncertainty
or variability

3
Possibly important
uncertainty or
variability

3
Probably no important
uncertainty or
variability

No important
uncertainty or
variability

Research evidence
The literature is not available to address this criterion.
Additional considerations
Panel discussion
Balance of effects

Does the balance between desirable and undesirable effects favour the intervention
or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Does not
favour
either the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Negligible
costs or
savings

Moderate
savings

Large
savings

Research evidence
See above.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Research evidence

Varies

Large costs

Moderate
costs

The literature is not available to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement. Local resources should be engaged to support this recommendation.
Whilst some costs are anticipated, principles are consistent with optimal patient care.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included
studies

Very low

Low

Moderate

High

Research evidence
The literature is not available to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the
comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably
favours the
comparison

Research evidence
The literature is not available to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Does not
favour
either the
intervention
or the
comparison

Probably
favours the
intervention

Favours the
intervention

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence
None
Additional considerations
It is important to determine and address cultural and linguistic factors that could influence access of
patients to appropriate care. We should note that language is an obvious barrier to appropriate care.
Panel discussion
All in agreement for judgement. Women with PCOS internationally have a right to culturally and
linguistically appropriate evidence-based care.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
The literature is not available to address this criterion.
Additional considerations
Women with PCOS internationally have a right to culturally and linguistically appropriate evidence-based
care.
Panel discussion
All in agreement for judgement.
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence
The literature is not available to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement. Varies according to local context.

Probably Yes

Yes

CONCLUSIONS

Consensus recommendation
Sensitivity to patient’s needs, communication, beliefs and cultural predispositions should be
considered and addressed through provision of culturally and linguistically appropriate care.
Judgement

Strong
recommendation
against the
intervention

Conditional
recommendation
against the
intervention

Conditional
recommendation
for either the
intervention or the
comparison

Conditional
recommendation
for the
intervention

Strong
recommendation
for the
intervention

Practice point

Active involvement of international societies to increase engagement.
Justification
Clinical similarities in the condition are acknowledged irrespective of culture and racial influences.
Culturally appropriate care involves more than linguistic considerations and is just as important for
women who speak English but are not of the cultural majority.
Subgroup considerations
Implementation considerations
Everyone involved in the the dissemination and implementation of this guideline must consider
culturally and linguistically appropriate delivery to suit individual patients' needs and beliefs.
Broad international consultation with women with PCOS, professional societies and stakeholders must
inform the dissemination and implementation of this guideline.
Monitoring and evaluation
International evaluation of the guideline should include apsects of cultural and linguistic
appropriateness.
Research priorities
We should note that all studies above are limited to English-speaking women. It would be of interest
to look at potential contribution of diverse cultural backgrounds to dissatisfaction of women in the last
study as well as whether these results could be extrapolated to women with PCOS speaking other
languages.
Studies looking at potential interaction of cultural differences and appropriate care for PCOS in
various populations including women speaking languages other than English are needed.
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2.7
NARRATIVE REVIEW
No evidence identified in evidence review
This review demonstrated that there was insufficient evidence or clinical knowledge about the
benefits or harms of acupuncture for PCOS and thus did not inform recommendations.
Clinical question: Is acupuncture effective for management and support of depression and/or
anxiety, disordered eating, body image distress, self‐esteem, feminine identity or psychosexual
dysfunction in women with PCOS?
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Narrative synthesis
Clinical need for the question
With a high prevalence of depression and/or anxiety, disordered eating disordered eating, body image
distress, self‐esteem, feminine identity or psychosexual dysfunction (Lee, Cooney et al. 2017, Cooney 2017),
it is of importance to alleviate psychiatric symptoms and to prevent long‐term physical and psychiatric
complications. First line treatment of women with PCOS is lifestyle intervention focusing on diet and
exercise. One alternative treatment to alleviate these symptoms could be acupuncture.

Clinical practice gap: need for guidance
Acupuncture and counselling for patients presenting with depression in primary care has been shown to
reduced depression at 3 months when compared to usual care alone with no difference between
acupuncture and counselling (MacPherson, Richmond et al. 2013). Acupuncture has also been shown to
improve of major depression disorder in women (Luo, Jia et al. 1985, Luo, Meng et al. 1998, Yeung, Chung et
al. 2011, Gronier, Letombe et al. 2012), and in women with depression during pregnancy (Manber, Schnyer
et al. 2004, Manber, Schnyer et al. 2010). In women with breast cancer, 12 weeks of acupuncture improved
HRQoL and sleep assessed with the Women’s Health Questionnaire (Frisk, Kallstrom et al. 2011), general
well‐being assessed with the Symptom Checklist and mood assessed with the Mood Scale (Nedstrand, Wyon
et al. 2006).
Acupuncture has been found to improve some PCOS related symptoms (Jedel, Labrie et al. 2011, Johansson,
Redman et al. 2013), an effect that is partly mediated via modulation of sympathetic nerve activity (Stener‐
Victorin, Jedel et al. 2009). Although there are a few studies indicating that acupuncture may improve
symptoms of anxiety and depression in non‐PCOS patients, only two randomized controlled trials studies has
investigated the effects of acupuncture in women with PCOS (Stener‐Victorin, Holm et al. 2013, Jin, Pang et
al. 2016).
Sixteen weeks of acupuncture treatment, twice a week for 2 weeks and thereafter once per week, in women
with PCOS resulted in a modest improvement in symptoms of anxiety measured with Brief Scale for Anxiety
(BAS) at follow up 4 months after last acupuncture treatment, with no effect in the exercise and no
intervention groups (Stener‐Victorin, Holm et al. 2013). Symptoms of depression measured by Montgomery
Åsberg Depression Rating Scale (MADRS‐S) was unaffected. In the second study, acupuncture treatment 3
times per week during 3 months significantly reduced the scores of somatization, interpersonal sensitivity,
depression, anxiety and hostility in the symptom checklist‐90 (SCL‐90) and improved more than Diane 35 for
3 months (Jin, Pang et al. 2016). These data suggest continued investigation of the effect of acupuncture on
symptoms of anxiety and depression in women with PCOS. None of the studies reported any negative side‐
effects.
No studies on acupuncture and disordered eating, body image distress, self‐esteem, feminine identity or
psychosexual dysfunction in women with PCOS has been found.

Summary of key information
There are currently no evidence for the use of acupuncture in for management and support of depression
and/or anxiety, disordered eating, body image distress, self‐esteem, feminine identity or psychosexual
dysfunction.

Recommendation
RESEARCH RECOMMENDATION
Methodological rigorous trials in women with PCOS with especially symptoms of depression and/or anxiety
are important to elucidate whether acupuncture relieve these symptoms as primary outcomes.
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Appendix I: Methods
PICO/selection criteria

Inclusion criteria

Ranked
Chair
ranked

RANK: 8

Participants (P)

Interventi Comparison
on (I)
(C)

Outcomes
(O)

Study
type

Limits

Females of any age, ethnicity
or weight diagnosed with
PCOS (by Rotterdam, NIH or
AES).
Subgrouped by: diagnosed
depression and/or anxiety,
disordered eating, body image
distress and/or psychosexual
dysfunction using a different
screening tool than that used
for outcomes.
Subgroups:

Acupunctu
re
including
manual
and
electrical
stimulatio
n, any
needle
placement
and depth
of needle
insertion

Changes in
depression
and/or
anxiety,
disordered
eating, body
image
distress, self‐
esteem,
feminine
identity
and/or
psychosexua
l
dysfunction.
Self‐
managemen
t indicators.

Evidence
based
guidelines,
systematic
reviews,
health
technolog
y
assessmen
ts,
randomise
d
controlled
trials.

English
languag
e.
Any
date.
New
search.





Adolescents
Ethnicity
Phenotype

Exclusion criteria

If no evidence in PCOS,
relevant evidence will be
sought narratively by key
contact (not searched by
evidence team).
Females without diagnosed
PCOS.

Placebo or
psychological
or
pharmacologic
al i.e. OCP,
metformin,
flutamide;
lifestyle
interventions
including diet
and exercise.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews,
any study
lower than
a RCT.
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Search
1

exp polycystic ovary syndrome/

20 18 or 19

2

polycystic ovar*.mp.

21 11 and 17 and 20

3

poly‐cystic ovar*.mp.

22 limit 21 to (English language and humans)

4

PCO*.mp.

5

(stein‐leventhal or leventhal).mp.

6

anovulation/

7

anovulat*.mp.

8

oligo‐ovulat*.mp.

9

oligoovulat*.mp.

10 (ovar* adj5 (sclerocystic or polycystic or poly‐
cystic or degenerat* or hyperandrogen* or
hyper‐androgen*)).mp.
11 or/1‐10
12 exp Acupuncture Therapy/
13 exp Acupuncture/
14 exp Trigger Points/
15 (acupunct* or electroacupunct* or electro‐
acupunct* or acupoint* or needl* or moxi* or
meridian* or non‐meridian*).mp.
16 ((meridian or non‐meridian or trigger or acup* or
needl*) adj3 point*).mp.
17 or/12‐16
18 search$.tw. or meta‐analysis.mp. or meta‐
analysis.pt. or review.pt. or di.xs. or
associated.tw.
19 clinical trial.mp. or clinical trial.pt. or random.mp.
or tu.xs.
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017=181

Through other sources
2017=0

Duplicates removed
2017=26

Screened
2017=155

Excluded based on abstract
2017=125

Retrieved full‐text
2017=30

Excluded based on full‐text
2017=30

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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2.8
NARRATIVE REVIEW
No evidence identified in evidence review
This review informed recommendations across other clinical questions within this chapter on Emotional Wellbeing.
Clinical question: Are anti‐depressants and anxiolytics effective for management and support of depression and/or anxiety or disordered eating in women
with PCOS?
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Narrative synthesis
There are a significant number of studies now demonstrating the prevalence of depression and anxiety disorders as well as eating disorders in women
diagnosed with PCOS. Consideration of the available treatments is from a clinical practice perspective, as the evidence base from clinical trials of psychotropic
medications in PCOS is lacking.
Antidepressants and the Management of Mood Disorder in Women with PCOS
Mood disorders is the broad term that encapsulates bipolar mood disorder, major depressive disorder, premenstrual dysphoric disorder, dysthymic disorder
(which is a type of subclinical depression) and persistent depressive disorder. Each of these mood disorders has a range of multifactorial aetiologies. The
Australian Clinical Practice Guidelines for Mood Disorders (1), advises that it is useful to construct a template to capture each patients’ problems using the
biopsychosocial and lifestyle model (BPSL Model) and to consider the predisposing, precipitating and perpetuating factors. Considering the PCOS patient’s
problems in this way is particularly useful, since the biological mechanisms related to mood disorder aetiology include altered reproductive and metabolic
factors that are part of PCOS. In clinically managing depression in a woman with PCOs, any obvious precipitating environmental factors need to be addressed.
Interpersonal violence, recent losses, physical ill health, financial and other social stresses are prominent factors that can trigger or perpetuate depression, in
an acute or more persistent manner. It is important to take a careful history from the patient and her family and friends about any manic or hypomanic
episodes to delineate bipolar from unipolar mood disorders. This delineation has very important implications for optimal management, prognosis, and
avoiding iatrogenic worsening of affective instability. Following physical examination and laboratory investigations aiming to eliminate other comorbid
conditions, moderate to severe Major Depressive Disorder in women with PCOS, will need antidepressant pharmacotherapy. From clinical experience,
antidepressants are useful in managing depression in women with PCOS, who have moderate to severe depression. The first line of antidepressant treatment
is usually with one of the following – an SSRI, ’selective serotonin reuptake inhibitor’, NARI ‘noradrenergic reuptake inhibitor’, a NaSSA ‘noradrenergic and
specific serotonergic antidepressants’, a NDRI ‘norepinephrine – dopamine reuptake inhibitor’ or a melatonin agonist. Second line treatment includes SNRIs
‘serotonin and noradrenaline reuptake inhibitors’, TCAs ‘tricyclic antidepressants’ or serotonin modulators. Third line treatment includes MAOIs ‘monoamine
oxidase inhibitors’ and reversible MAOIs. (1)
Importantly, many women with PCOS describe premenstrual exacerbation of depressed mood and meet the criteria for a DSM 5 diagnosis of PMDD
(premenstrual dysphoric disorder). In these women, the first line of treatment is usually with gonadal hormone modulation commonly with a combined oral
contraceptive pill. If this is not successful, the next line of treatment is with an antidepressant and the medication of choice is the SSRI sertraline. This SSRI is
often prescribed for use during the premenstrual week, ceasing use with menses. If this is inadequate, then sertraline can be prescribed in an ongoing
manner.
Most SSRIs are used to treat women with combined depression and anxiety symptoms and in particular, sertraline has good anxiolytic benefit. Non‐
responsive depression in women with PCOS usually requires a change of antidepressant from an SSRI to one of the other first line drugs. Second line and third
line antidepressants are occasionally needed and can be effective in women with PCOS who have severe depression.
Tolerability to side effects is an important determinant of adherence to medication and should be weighed against the efficacy profile of the antidepressant. The newer
generation antidepressants are in general better tolerated than tricyclics or MAOIs and cause fewer problems with anticholinergic side effects such as sedation, dry mouth
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and constipation

Anxiolytics, Antidepressants and the Management of Anxiety Disorders in Women with PCOS
Anxiety disorders are common but often non‐ specific in women with PCOS. The “classical” symptoms of Generalised Anxiety Disorder, Social Anxiety
Disorder, Panic Disorder and the phobias as described in the DSM 5, are often present in women with PCOS in a “subsyndromal” manner, making a full
diagnosis of specific anxiety disorders difficult. In clinical practice, many women with PCOS present with a history of feeling constantly anxious, with
intermittent exacerbation of anxiety symptoms and even panic. Another common clinical observation is the high prevalence of a history of early life trauma
or poor attachment to parents, or early life loss/ separations in women with PCOS. In these women, anxiety symptoms are constant and impair their quality
of life. This type of anxiety is not very amenable to standard anxiolytic medication treatment. Psychotherapy using a trauma informed care model, is a more
useful treatment for this type of anxiety disorder.
The most common treatment of anxiety in women with PCOS is usually with non‐medication, psychotherapeutic interventions. Cognitive behavioural
therapy, mindfulness, and combinations of psychotherapeutic approaches are considered to be the preferred treatment options for anxiety. Benzodiazepines
are used in limited, short term fashion in women with PCOS and severe anxiety/ panic, but are not recommended for longer term use because of the
addiction issues. In particular, anxiolytics such as alprazolam are rapidly physiologically addictive as well as psychologically addictive, and can be impairing of
cognition. It is more common practice to prescribe an SSRI (particularly sertraline) to treat anxiety if the preferred first line psychotherapeutic treatment
options have not succeeded. Off‐ label use of very low dose antipsychotics are also used when anxiety symptoms are very severe – but both of these
medications can cause weight gain and other metabolic issues – which is not ideal in PCOS. (2)
Anxiolytics, Antidepressants and the Management of Eating Disorders in Women with PCOS
Eating disorders of both extremes (over and under eating) have a wide range of aetiological factors. In PCOS, where the metabolic issues are critical, the
psychological mechanisms involved in causing eating disorders include reactionary behaviours to the symptoms of PCOS, or as a separate comorbid issue.
Poor self‐esteem, poor self‐image, a desire to control eating when all else seems out of control (seen in anorexic disorders), suppressed rage, a history of
abusive relationships including sexual abuse, addictive behaviours and substituting food for other pleasures are some of the psychological drivers for the
development of eating disorders. In general antidepressants are used to treat superimposed depression in women with PCOS who have eating disorders.
Antidepressants are not usually indicated as specific treatment for eating disorders. Similarly, anxiolytics are not used as standard treatments for eating
disorder, but may be used to treat comorbid anxiety. In general, in clinical practice, the actual eating disorder itself does not respond well to antidepressants
or anxiolytic medications. (3)
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GRADE framework
Interactive Evidence to Decision Framework
Are anti-depressants and anxiolytics effective for management and support of depression and/or anxiety or disordered eating in women with PCOS?
QUESTION
Question details
Population: Women with PCOS
Option: Anti-depressants and anxiolytics
Main outcomes:
 Depression


Anxiety



Eating disorders

Setting: Primary and specialist care
Perspective: Patients and health professionals

Background
We did not identify any evidence in women with PCOS for an evidence-based recommendation about the effectiveness of anti-depressants and anxiolytics and therefore a narrative
review and a clinical consensus recommendation has been made based on key relevant sources of evidence-based information for the general population and the clinical expertise of
the multidisciplinary guideline development group.
Subgroups
Subgroup name: Mood disorders
Subgroup name: Anxiety
Subgroup name: Eating disorders

AntiD Anxio evidence review for GDG 2: Emotional wellbeing
ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence not sought.
Additional considerations
In PCOS, there is a need to be really sure about a diagnosis of Major Depression Disorder and/ or Generalised Anxiety Disorder before prescribing medications.
Seeking alternate options may be more appropriate, such as treating PCOS symptoms and reducing stigmatising diagnoses.
Panel discussion
The problem of mental illness in PCOS is a serious and prevalent one. Hence treatment for depression, anxiety, eating disorders and other mental health disorders in PCOS needs
consideration despite the poor evidence base to date.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Don't know

Varies

Trivial

Small

Moderate

Large

Research evidence
There are a significant number of studies now demonstrating the prevalence of depression and anxiety disorders as well as eating disorders in women diagnosed with PCOS.
Consideration of the available treatments is from a clinical practice perspective, since the evidence base from clinical trials of psychotropic medications in PCOS is lacking.
Additional considerations
Also, we need to consider the impact of PCOS related treatments such as COCPs, metformin, anti-androgens,laser therapy weight loss
In addition, treatment of anxiety and depressive symptoms may enable women to better adhere to weight loss interventions.

5
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Caution is needed around understanding the prevalence of anxiety and depression in PCOS. Most evidence is based on studies using screening tools rather than clinical interviews
establishing a diagnosis. Screening tools are likely to overestimate prevalence and high quality studies establishing the true prevalence are needed. To explain it another way, we know
quite a lot about prevalence of symptoms but less about prevalence of clinical disorders. This is an important distinction in the context of management and medication
recommendations.
Panel discussion
All in agreement for judgement.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Don't know

Varies

Large

Moderate

Small

Trivial

Research evidence
See above in ‘Desirable effects’.
Additional considerations
Undesirable effects of anti-depressant s and anxiolytics to be considered?
Panel discussion
All in agreement for judgement.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies
Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.

Very low

Low

Moderate

High
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Panel discussion
All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or variability

Possibly important uncertainty or
variability

Probably no important uncertainty or
variability

No important uncertainty or variability

Research evidence
Considerations from the general literature regarding treatment with anti-depressants and anxiolytics should be considered? Some cause weight gain and may exacerbate PCOS
features, which needs to be considered.
Additional considerations
The different conditions have different responses to antidepressant/ anxiolytic treatment - hence the overall judgement is that this varies. Patient surveys indicate that women desire
psychological support and identified that they did not receive adequate information from their physicians. Moreover there were regional differences in concerns over depressive and
anxiety symptoms between those residing in Europe and USA.
Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the intervention or the
comparison

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
The balance between desired effects of antidepressants /anxiolytics and unwanted side effects needs to be considered for each patient.

Probably favours the
intervention

Favours the
intervention

AntiD Anxio evidence review for GDG 2: Emotional wellbeing
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate costs

Negligible costs or
savings

Moderate savings

Large savings

Research evidence
No evidence was found in PCOS.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Research evidence
None.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

Moderate

High

8

AntiD Anxio evidence review for GDG 2: Emotional wellbeing
Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the intervention or the
comparison

Probably favours the
intervention

Favours the
intervention

Reduced

Probably reduced

Probably no impact

Probably increased

Increased

Research evidence
No evidence was noted in PCOS.
Additional considerations
Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Research evidence
No evidence sought.
Additional considerations

Access to assessment, health professional care and treatments will vary.
Panel discussion
All in agreement for judgement.

Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know
Research evidence
No evidence sought.

Varies

No

Probably No

Probably Yes

Yes
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Additional considerations

The GDG did not reach consensus on this issue, hence overall it was deemed that we did not know if this is acceptable.
Panel discussion
Feasibility

Is the intervention feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
No evidence sought.
Additional considerations
Antidepressants and anxiolytics are widely available and hence feasible to prescribe. Therefore this area needs careful consideration in view of the potential use and misuse of these
medications in the PCOS population
Panel discussion
All in agreement for judgement.
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CONCLUSIONS
Consensus recommendation
If treatment is warranted, psychological therapy and/or pharmacological treatment should be offered, informed by regional clinical practice guidelines. (Will be grouped in guideline
with recommendations listed in prevalence framework)
Judgement

Strong recommendation against
the intervention

Conditional recommendation
against the intervention

2
Conditional recommendation for
either the intervention or the
comparison

1
Conditional recommendation for
the intervention

3
Strong recommendation for the
intervention

Justification
The specific evidence base for antidepressant/ anxiolytic medication use in PCOS is lacking. The justification is based on clinical observation and general population Mood Disorder
guidelines.
Overall, the evidence for the use of antidepressants and anxiolytics in PCOS is very limited.
Antidepressants are recommended for the treatment of true, sustained Major Depressive Disorder (persistent for more than 4 months), that is not fluctuating depressive symptoms.
This should be managed by an experienced health professional. Other PCOS treatments could be considered initially and if the MDD persists and particularly if suicidal symptoms
are present, then antidepressant treatment is recommended.
Anxiolytics, in particular benzodiazepines are not recommended for anxiety symptoms that are commonly seen in PCOS sufferers. This intermittent and fluctuating anxiety is thought
to respond better to psychotherapy, in particular - cognitive behavioural therapy. If anxiety persists and is severe after 12 months of psychological therapies, then medical therapy
could be used to treat the anxiety. This is useful if depression co-exists or develops as a result of the quality of life impact of ongoing anxiety.
Relevant medications have noted side effects including weight gain, agitation, cognitive changes and serotonin syndrome. Anxiolytics (commonly the benzodiazepines), are associated
with physiological and psychological addiction.
Subgroup considerations
Patients of all age groups and sociodemographics were considered.
Implementation considerations
Recommendations can be readily implemented in the primary and other health sectors - primarily the recommendation is for caution with prescribing these medications and to restrict
use to true diagnosis of Major Depressive Disorder.
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Monitoring and evaluation
Monitoring of drug side effects is in standard consultations and routine liver, kidney, full blood function tests conducted by primary health practitioners.
Research priorities
Do anti-depressants and anxiolytics improve mental health in PCOS?
Which agents are optimal?
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Appendix I: Methods
PICO/selection criteria
Are anti‐depressants and anxiolytics effective for management and support of depression and/or anxiety or
disordered eating in women with PCOS?

Exclusion criteria

Inclusion criteria

Ranked 4

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females of any age, ethnicity or weight diagnosed
with PCOS (by Rotterdam, NIH or AES).
Diagnosed depression and/or anxiety, disordered
eating, body image distress and/or psychosexual
dysfunction using a different screening tool than
that used for outcomes.

Anti‐depressants
and anxiolytics.

Placebo or
psychological or other
pharmacological
interventions; lifestyle
interventions;
acupuncture.

Changes in depression
and/or anxiety and/or
disordered eating.
Self‐management
indicators.

Evidence based
guidelines, systematic
reviews, health
technology
assessments,
randomised
controlled trials.

English
language.
Any date.
New search.

Subgroups:




Adolescents
Ethnicity
Phenotype

If no evidence in PCOS, relevant evidence will be
sought narratively by key contact (not searched by
evidence team).
Females without diagnosed PCOS.

Non‐evidence based
guidelines, non‐
systematic reviews,
any study lower than
a RCT.
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Search
1

exp polycystic ovary syndrome/

19

2

polycystic ovar*.mp.

3

poly‐cystic ovar*.mp.

(selective serotonin reuptake inhibit* or SSRI* or serotonin norepinephrine
reuptake inhibit* or SNRI*).mp.
20 ((serotonin or norepinephrine or noradrenaline or neurotransmitter* or
dopamin*) adj (uptake or reuptake or re‐uptake)).mp.
21 (tricyclic* or TCA* or tetracyclic* or TeCA* or heterocyclic*).mp.

4

PCO*.mp.

22 (monoamine oxidase inhibit* or MAOI* or rMAO*).mp.

5

(stein‐leventhal or leventhal).mp.

23 (('Noradrenergic and specific serotonergic') or NaSSA*).mp.

6

anovulation/

24 (RIMA* or SARI* or NDRI* or NARI*).mp.

7

anovulat*.mp.

25 (St John* wort or hypericum).mp.

8

oligo‐ovulat*.mp.

26 (Anxiolytic* or antianxiety or anti‐anxiety or antipanic or anti‐panic).mp.

9

oligoovulat*.mp.

27 or/12‐26

10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or
hyperandrogen* or hyper‐androgen*)).mp.
11 or/1‐10

28 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or
associated.tw.
29 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs.

12 exp Antidepressive Agents/

30 28 or 29

13 exp Serotonin Uptake Inhibitors/

31 11 and 27 and 30

14 exp Monoamine Oxidase Inhibitors/

32 limit 31 to (English language and humans)

15 exp Adrenergic Uptake Inhibitors/
16 exp Hypericum/
17 exp Anti‐Anxiety Agents/
18 (anti‐depress* or antidepress*).mp.

14
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017=251

Through other sources
2017=0

Duplicates removed
2017=16

Screened
2017=235

Excluded based on abstract
2017=232

Retrieved full‐text
2017=3

Excluded based on full‐text
2017=2

Included

Included in qualitative synthesis
2017=1

Included in quantitative synthesis
(meta‐analysis)
2017=0
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List of included studies
1.

Zhuang, J., et al. (2013). "Antidepressants for polycystic ovary syndrome." Cochrane Database of Systematic Reviews 5: CD008575.

Appendix II‐ Critical appraisals
Study ID

Zhuang 2013

Study citation

Zhuang, J., et al. (2013). "Antidepressants for polycystic ovary syndrome." Cochrane
Database of Systematic Reviews 5: CD008575.

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants

Women and adolescents with PCOS (diagnosed by Rotterdam), without and without
depression, obesity and insulin resistance.

N

0 studies, n=0

Setting

Not specified.

Intervention/indicator

1. Antidepressant medications versus placebo, no treatment, oral contraceptives,
metformin, lifestyle changes, anti‐obesity drugs, or surgery; with and without co‐
medications.

Comparison/control

2. Antidepressant medication combined with other treatments versus other
treatments.
3. One antidepressant versus another antidepressant.
4. Comparison of different doses of the same antidepressant.
Outcomes

Primary: Depression and allied mood disorder scores; quality of life; adverse effects
Secondary: Reproductive factors, endocrine factors, metabolic factors,
anthropometric factors
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Only randomised controlled trials (RCTs) studying the effectiveness of antidepressants for women with PCOS were
included in this review. Quasi‐RCTs and pseudo‐RCTs were excluded. We planned to include cross‐over trials if the
data from the first phase were available.
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

SELECTION BIAS

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING
&

Yes
Does the review
document a
comprehensive search
strategy?
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OUTCOME BIAS
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Were unpublished
studies searched for?

Yes

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were NA
conducted, was it
reasonable to do so?
If meta‐analyses were NA
conducted, was it
done appropriately?
Were appropriate
conclusions made?

Yes
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FUNDING BIAS
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Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

No
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2.9
NARRATIVE REVIEW
Insufficient evidence identified in evidence review
This review informed recommendations across other clinical questions within this chapter on Emotional Wellbeing.
Clinical question: Is psychological therapy effective for management and support of depression and/or anxiety, disordered eating, body image distress,
self‐esteem, feminine identity or psychosexual dysfunction in women with PCOS?
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Summary
One RCT was identified by the systematic search. It compared a mindfulness stress management program to no intervention and measured stress, anxiety, depression and
quality of life in 46 women with PCOS (23 in mindfulness group and 15 in control group). Statistically significant difference between groups for DASS21 depression and
stress subscales; and total life and general satisfaction. Authors conclude that their pilot results are promising for “ameliorating stress, anxiety, depression and the quality
of life in women with PCOS and could be used as an adjunct method to the conventional management of these women”.

Narrative synthesis
Mental Health Disorders
Women with PCOS have a higher prevalence of clinically significant self‐reported symptoms of depression, anxiety and eating disorders. Available research also suggests
that women with PCOS have higher prevalence of depressive disorders, anxiety disorders and eating disorders as diagnosed by a psychiatrist using structured clinical
interview.
In a recent systematic review and meta‐analyses (N=30) women with PCOS had increased odds of any depressive symptoms (OR: 3.78; 95% CI: 3.03–4.72; 18 studies) and of
moderate/severe depressive symptoms (OR: 4.18; 95% CI: 2.68–6.52; 11 studies). Women with PCOS had increased odds of any anxiety symptoms (OR: 5.62; 95% CI: 3.22–
9.80, nine studies) and of moderate/severe anxiety symptoms (OR: 6.55; 95% CI: 2.87, 14.93; five studies). When subjects were matched on BMI, women with PCOS still had
higher odds of both depressive (OR: 3.25; 95% CI 1.73–6.09; four studies) and anxiety symptoms (OR: 6.30, 95% CI: 1.88–21.09; three studies). There was no substantial
heterogeneity among studies in the overall MA on depressive symptoms (I2 = 22.4%, P = 0.19), but there was significant heterogeneity among studies in the analysis on
anxiety symptoms (I2 = 59.6%, P= 0.01). (Cooney et.al. 2017). Most studies used self‐report tools. The two studies which in which mental illness was diagnosed by a
psychiatrist also reported elevated levels of depressive disorders and anxiety disorders (Mansson et al., 2008; Sayyah‐Melli et al., 2015).
In a recent systematic review and meta‐analyses (n=8) women with PCOS had higher odds of having abnormally elevated ED scores when compared to controls (OR 3.05;
95% CI 1.33, 6.99; 4 studies) (Figure 2A). In three of the four studies, the women with PCOS had a higher mean BMI than the controls. Women with PCOS also had higher
odds of having any ED diagnosis compared to controls (OR 3.87; 95% CI 1.43, 10.49; 4 studies) (Figure 2B). Of the studies reporting the prevalence of specific ED diagnoses,
only one used a diagnostic tool, the MINI (Månsson et al., 2008). The remaining studies used screening tools and assessed for fulfillment of diagnostic criteria based on the
survey answers provided (Bernadett & Szemán‐N, 2016; Karacan et al., 2014; Larsson et al., 2016; Lee et al., 2017). In all studies, the women with PCOS had a higher mean
BMI than the controls. No studies identified any cases of AN, and none reported data on EDNOS. The odds of BN (OR 2.23; 95% CI 0.66, 7.55; 3 studies, Figure 2C) and BED
(OR 3.12; 95%CI 0.83, 11.75; 2 studies, Figure 2D) were increased but not statistically significant. Only one study reported results on NES, with a similar prevalence among
women with PCOS compared to controls (12.9% vs. 12.38%, p=1.000) (Lee et al., 2017). Most studies used self‐report tools. The one study which in which mental illness was
diagnosed by a psychiatrist also reported elevated levels of depressive disorders and anxiety disorders (Mansson et al., 2008; Sayyah‐Melli et al., 2015).
A range of psychological options are effective for the treatment of depressive disorders, anxiety disorders, and eating disorders. The choice of treatment is dependent on
participant characteristics (e.g., age), diagnosis and symptoms severity, and available resources.

Psych evidence review for GDG 2: Emotional wellbeing 3
Local clinical practice guidelines typically provide guidance regarding identification, assessment and treatment for these disorders. They typically include information about
treatment sequencing when multiple mental health disorders (or comorbid symptoms) are present, matching treatment intensity to symptoms severity including using
stepped care treatment models, and consideration of physical health conditions when treating mental health disorders.
Links to some relevant guidelines are provided below.


National Institute for Health and Care Excellence:
https://www.nice.org.uk/guidance/published?type=csg,cg,mpg,ph,sg,sc





National Institute of Mental Health:
https://www.nimh.nih.gov/health/index.shtml
American Psychiatric Association:
https://www.psychiatry.org/psychiatrists/practice/clinical‐practice‐guidelines
National Health and Medical Research Centre:
https://www.clinicalguidelines.gov.au/

Mental Health Symptoms
There is no study investigating prevalence of body image distress in women with PCOS. One study demonstrated that women with PCOS, compared with control women,
had a negative body image in 7 out of 10 subscales of the validated Multidimensional Body‐Self Relations Questionnaire (3). Women with PCOS appear to feel less physically
attractive, healthy or physically fit and are less satisfied with their body size and appearance than women without PCOS (4). Infertile women with PCOS have lower self‐
esteem and body satisfaction as measured with the Body Image Concern Inventory (BICI) than non‐infertile women with PCOS (5). Further, hirsute women experienced
lower self‐esteem than non‐hirsute women, and women with menstrual irregularities and higher BMI had more body dissatisfaction (5).
The prevalence of psychosexual dysfunction varies from 13.3% to 62.5% in PCOS patients [2‐5]. It appears that women with PCOS suffer from greater psychosexual
dysfunction than women in the general population in most studies [6]. Whilst there is limited quality research in this area, studies [6‐8] do show a correlation between
PCOS and reduced QoL, sexual satisfaction and feminine identity. Physical PCOS symptoms such as hirsutism, obesity, menstrual irregularity and infertility may cause loss of
feminine identity and a feeling of being unattractive which may impact on sexuality [6,7,9]. Women with PCOS also report less sexual satisfaction and lower sexual self‐
worth than women without PCOS and sexual dysfunction impacts more on relationships in women with PCOS [10]. Overall, psychosexual dysfunction appears to be more
common in women with PCOS, may be an important issue for the individual woman and is likely to impact on QoL and relationships. Till now, there was only one study [3]
published in 2013 showed that the prevalence of sexual dysfunction in the PCOS group was similar to general population (25% vs 19%; P=0.54), and no significant difference
was found according to each domain score of female sexual function index (FSFI).
Of note, negative body image, low self‐esteem and psychosexual dysfunction are core features and/or common comorbidities of depressive, anxiety and eating disorders.
Therefore these symptoms are likely to improve if depressive, anxiety or eating disorders are successfully treated.
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There are no broadly accepted guidelines for the treatment of body image distress, self‐esteem, feminine identity or psychosexual dysfunction. Therefore psychological
treatment of these mental health symptoms should be guided by the results of systematic reviews and meta‐analyses where available, or where they are not available high
quality randomised controlled trials.
Body Image: Empirical support has been established for the effectiveness of body image cognitive‐behavioural (BI‐CBT) interventions in treating negative body image. For
example, a meta‐analysis of 19 stand‐alone body image cognitive behaviour therapies (CBT) found that CBT was effective in improving attitudinal and behavioural aspects
of body image, as well as associated depression, anxiety, self‐esteem and eating attitudes and behaviour in both clinical (e.g., individuals with eating disorders) and non‐
clinical samples (Jarry & Ip, 2015). A more recent meta‐analysis of 63 stand‐alone BI interventions (predominantly cognitive‐behavioural based) also concluded that
interventions resulted in small to medium improvements in body image and beauty ideal, and a large impact on body ideal internalisation. Effect sizes were larger when
studies: (1) used a group intervention format rather than individual interventions, (2) were facilitated (rather than self‐help), and (3) were conducted across multiple
sessions. Thirty‐one treatment strategies used in these studies; twelve of these strategies (e.g., monitoring and restructuring of cognitions, exposure exercises) were
associated with larger body image improvements, and three were associated with poorer body image (e.g., self‐esteem exercises, discussing physical activity; Alleva,
Sheeran, Webb, Martijn, & Miles, 2015).
Self‐esteem: There is surprising little research examining stand‐alone interventions for low self‐esteem. The few published studies evaluate a cognitive behavioural
treatment program (M. Fennell, 2006) based on a cognitive conceptualisation of low self‐esteem (M. J. V. Fennell, 1997). In one of the only randomised controlled trials of
this intervention, a 10‐session individual program resulted in greater improvements in self‐esteem, overall functioning, depressive symptoms and number of psychiatric
illnesses at the end of treatment. Improvements were maintained at 11 week follow‐up. A second study evaluated this program delivered in a 10‐session group format.
Following treatment participants reported improvements in self‐esteem and symptoms of depression and anxiety. Improvements were maintained at 3‐month follow‐up.
This program is available for use in a self‐help format (M. Fennell, 2006).

Recommendations
Women with PCOS with depressive, anxiety, and/or eating disorders should be offered treatment guided by regional clinical practice guidelines.
Women with PCOS with disordered eating, body image distress, self‐esteem, problems with feminine identity or psychosexual dysfunction may be offered cognitive
behavioural treatment where appropriate.
If multiple mental health disorders are present (i.e., depression, anxiety, eating disorders), rather than psychosocial symptoms (i.e., disordered eating, body image distress,
self‐esteem, feminine identity or psychosexual dysfunction) psychiatric treatment should be prioritised.
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GRADE framework
Interactive Evidence to Decision Framework
Is psychological therapy effective for management and support of depression and/or anxiety, disordered eating, body image distress, self-esteem,
feminine identity or psychosexual dysfunction in women with PCOS?
QUESTION
Question details
Population: Women with PCOS
Option: Psychological therapy
Main outcomes:
 Depression


Anxiety



Eating Disorders/Disordered Eating



Body Image Distress



Low Self-Esteem



Feminine Identity



Psychosocial Dysfunction

Setting: Primary and specialist care
Perspective: Patients and health professionals
Background
Women with PCOS are at increased risk of experiencing depression, anxiety, eating disorders/disordered eating, body image distress, low self-esteem, difficulties with feminine
identity and psychosexual dysfunction. Each of these conditions are associated with significant distress and impairment and thus warrant treatment. These conditions are also likely to
impact on the outcomes of treatments for women with PCOS which makes provision of effective treatment for these conditions even more important.
An evidence review was conducted and one study with a small sample size was identified. There is insufficient evidence about effectiveness of psychological therapy in women with
PCOS, therefore the literature about psychological therapy in the general population has been used to inform this consensus recommendation.
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ASSESSMENT
Problem

Is the problem a priority?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Women with PCOS are at increased risk of experiencing depression, anxiety, eating disorders/disordered eating, body image distress, low self-esteem, difficulties with feminine
identity and psychosexual dysfunction. Each of these conditions are associated with significant distress and impairment and thus warrant treatment. These conditions are also likely to
impact on the outcomes of treatments for women with PCOS which makes provision of effective treatment for these conditions even more important.
There is insufficient evidence about effectiveness of psychological therapy in women with PCOS.
Numerous empirically supported treatments (e.g., cognitive behaviour therapy, behaviour therapy, interpersonal therapy) are available for the treatment of depression, anxiety, eating
disorders/disordered eating in the general population. These treatments result in clinically significant improvements in the condition and associated distress and impairment, as well as
broader improvements including quality of life and social functioning. These interventions have also been shown to be cost-effective.
Available research suggests that psychological treatment, particularly cognitive behaviour therapy, is effective in improving body image distress and low self-esteem. These
treatments have been shown to improve the condition and associated distress and impairment. Cost-effectiveness of these interventions has not been assessed.
There is little evidence of negative effects of empirically supported psychosocial treatments for these conditions. Most empirically supported treatments are delivered over multiple
sessions (typically 10 - 20), this intensity of treatment is often not available in public health care systems and/or funded by private health insurance. Additionally, attrition from
treatment can be high (up to 30%). Therefore there is a risk that women will not receive a full dose of treatment. Empirically supported interventions may not be available in some
areas. Other undesirably effects might include women with PCOS receiving non-empirically supported treatments which may be ineffective or even harmful.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Desirable effects

How substantial are the desirable anticipated effects?
Judgement
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Don't know

Varies

Trivial

Small

Moderate

Large

Research evidence
There is insufficient evidence about effectiveness of psychological therapy in women with PCOS. One RCT was identified by the systematic search.
It compared a mindfulness stress management program to no intervention and measured stress, anxiety, depression and quality of life in 46 women with PCOS (23 in mindfulness
group and 15 in control group). Statistically significant difference between groups for DASS21 depression and stress subscales; and total life and general satisfaction. Authors
conclude that their pilot results are promising for “ameliorating stress, anxiety, depression and the quality of life in women with PCOS and could be used as an adjunct method to the
conventional management of these women.
Numerous empirically supported treatments (e.g., cognitive behaviour therapy, behaviour therapy, interpersonal therapy) are available for the treatment of depression, anxiety, eating
disorders/disordered eating in the general population. These treatments result in clinically significant improvements the condition and associated distress and impairment, as well as
broarder impovements including quality of life and social functioning.
Available research suggests that psychological treatment, particularly cognitive behaviour therapy, is effective in improving body image distress and low self-esteem. These
treatments have been shown to improve the condition and associated distress and impairment.
There is little evidence of negative effects of empirically supported psychosocial treatments for these conditions. Most empirically supported treatments are delivered over multiple
sessions (typically 10 - 20), this intensity of treatment is often not availble in public health care systems and/or funded by private health insurance. Additionally, attrition from
treatment can be high (up to 30%). Therefore there is a risk that women will not receive a full dose of treatment. Other undesirably effects might include women with PCOS receiving
non-empirically supported treatments which may be ineffective or even harmful.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

2
Don't know
Research evidence
See above in ‘Desirable effects’.
Additional considerations

1
Varies

Large

Moderate

3
Small

Trivial
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None.
Panel discussion
All in agreement for judgement.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Important uncertainty or variability
Research evidence
Insufficient evidence to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.

3
Possibly important uncertainty or
variability

3
Probably no important uncertainty or
variability

No important uncertainty or variability
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Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the comparison?
Judgement

Don't know

Varies

Favours the
comparison

Probably favours the
comparison

Does not favour either
the intervention or the
comparison

Probably favours the
intervention

Favours the
intervention

Moderate costs

Negligible costs or
savings

Moderate savings

Large savings

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion
All in agreement for judgement.
Resources required

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Research evidence
Insufficient evidence to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
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Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
Insufficient evidence to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Cost-effectiveness

Does the cost-effectiveness of the intervention favour the intervention or the comparison?
Judgement

3
Don't know

Varies

Research evidence
Insufficient evidence to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Equity

What would be the impact on health equity?
Judgement

Favours the
comparison

Probably favours the
comparison

Does not favour either
the intervention or the
comparison

2
Probably favours the
intervention

1
Favours the
intervention
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Don't know

Varies

Reduced

Probably reduced

Probably no impact

Probably increased

Increased

Research evidence
Insufficient evidence to fully assess this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Acceptability

Is the intervention acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

No

Probably No

1
Probably Yes

2
Yes

Research evidence
Insufficient evidence to address this criterion.
Additional considerations
None
Panel discussion
All in agreement for judgement.
Feasibility

Is the intervention feasible to implement?
Judgement

1
Don't know

2
Varies

Research evidence
Insufficient evidence to address this criterion.
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Additional considerations
None
Panel discussion
All in agreement for judgement.
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CONCLUSIONS

Consensus recommendation
If treatment is warranted, psychological therapy and/or pharmacological treatment should be offered, informed by regional clinical practice guidelines. (Will be grouped in
guideline with recommendations listed in prevalence framework)
Judgement

Strong recommendation against
the intervention

Conditional recommendation
against the intervention

Conditional recommendation for
either the intervention or the
comparison

1
Conditional recommendation for
the intervention

2
Strong recommendation for the
intervention

Practice point
Women with PCOS diagnosed with depressive, anxiety, and/or eating disorders should be offered psychological therapy and/or pharmacological treatment guided by the woman's
preference and local clinical practice guidelines.
Justification
Treatment of depression, anxiety, eating disorders/disordered eating should be guided by local clinical practice guidelines. These guidelines typically provide guidance regarding
identification, assessment and treatment (including treatment sequencing) for these disorders.
Links to some relevant guidelines are provided below.


National Institute for Health and Care Excellence:

https://www.nice.org.uk/guidance/published?type=csg,cg,mpg,ph,sg,sc


National Institute of Mental Health:

https://www.nimh.nih.gov/health/index.shtml


American Psychiatric Association



National Health and Medical Research Centre:

https://www.clinicalguidelines.gov.au/
Of note, negative body image, low self-esteem and psychosexual dysfunction are core features and/or common comorbidities of these disorders. Therefore these symptoms are likely
to improve if depression, anxiety or eating disorders are successfully treated.
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If mental health disorders are present, psychiatric disorders (i.e., depression, anxiety, eating disorders/disordered eating), rather than psychosocial symptoms (i.e., body image distress,
self-esteem, feminine identity or psychosexual dysfunction) medical assessment and therapy should be prioritised for treatment over.
There are no broadly accepted guidelines for the treatment of body image distress, self-esteem, feminine identity or psychosexual dysfunction. Treatment of body image distress, selfesteem, feminine identity or psychosexual dysfunction should be guided by the results of systematic reviews and meta-analyses where available, or where they are not available high
quality randomised controlled trials.
Negative body image should be treated with a cognitive-behavioural body image intervention.
Low self-esteem should be treated with a cognitive-behavioural body image intervention.
Subgroup considerations
Implementation considerations
Time consuming
Cost effectiveness
Monitoring and evaluation
Time consuming
Research priorities
Need studies examining the impact of CBT on depression, anxiety and ED specifically in women with PCOS.
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Appendix I: Methods and evidence review
PICO/selection criteria
Is psychological therapy effective for management and support of depression and/or anxiety, disordered
eating, body image distress, self‐esteem, feminine identity or psychosexual dysfunction in women with PCOS?

Inclusion criteria

Ranked 2

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females of any age, ethnicity or
weight diagnosed with PCOS (by
Rotterdam, NIH or AES).
Diagnosed depression and/or anxiety,
disordered eating, body image distress
and/or psychosexual dysfunction using
any standardised assessment.
Subgroups:

Psychological therapy including:
 Acceptance and commitment therapy
 Compassionate mind training
 Functional analytic psychotherapy
 Behavioural activation
 Metacognitive therapy
 Mindfulness‐based cognitive therapy
(MBCT)
 Dialectical behaviour therapy (DBT)
 Psychodynamic therapies
 Behavioural therapies
 Humanistic therapies
 Interpersonal, cognitive analytic and
other integrative therapies
 Cognitive‐behavioural therapies







Changes in
depression
and/or anxiety,
disordered
eating, body
image distress,
self‐esteem,
feminine identity
and/or
psychosexual
dysfunction.
Self‐
management
indicators.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials.

English
language.
Any date.
New
search.





Adolescents
Ethnicity
Phenotype

If no evidence in PCOS, relevant
evidence will be sought narratively by
key contact (not searched by evidence
team).

Exclusion criteria

Females without diagnosed PCOS.

Placebo
Wait list control
Usual care
Medication
Lifestyle intervention

Non‐evidence
based GLs,
non‐SRs, any
study lower
than a RCT.
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Search
1

exp polycystic ovary syndrome/

20 Psychodynamic therap*.mp.

2

polycystic ovar*.mp.

21 (Behaviour* and (therap* or activat*)).mp.

3

poly‐cystic ovar*.mp.

22 Humanistic therap*.mp.

4

PCO*.mp.

23 ((Interpersonal or cognit* analytic or integrat*) and therap*).mp.

5

(stein‐leventhal or leventhal).mp.

24 Cognitive‐behavioural therap*.mp.

6

anovulation/

25 or/12‐24

7

anovulat*.mp.

8

oligo‐ovulat*.mp.

26 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or
associated.tw.
27 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs.

9

oligoovulat*.mp.

28 27 or 28

10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or
hyperandrogen* or hyper‐androgen*)).mp.
11 or/1‐10
12 exp Psychotherapy/
13 Psych* therap*.mp.
14 "Acceptance and commitment therapy".mp.
15 (Compassionate mind and (therap* or training)).mp.
16 Functional analytic*.mp.
17 Metacognit* therap*.mp.
18 (Mindfulness‐based cognitive therap* or MBCT).mp.
19 (Dialectical behaviour therap* or DBT).mp.

29 11 and 25 and 29
30 limit 30 to (english language and humans)
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PRISMA flowchart

Eligibility

Screening

Identification

Database search
2017=190

Through other sources
2017=0

Duplicates removed
2017=24

Screened
2017=166

Excluded based on abstract
2017=162

Retrieved full‐text
2017=4

Excluded based on full‐text
2017=3

Included

Included in qualitative synthesis
2017=1

Included in quantitative synthesis
(meta‐analysis)
2017=0
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Characteristics of included study
Study ID

ROB

Design

Setting

N

Stefanaki 2015
Mean ± SD

Low

RCT

PCOS Clinic
in Hospital
of Uni;
Greece

C: 15
I: 23

PCOS
criteria
Rott

Age (years)

BMI (kg/m2)

C: 28.3±7.20
I: 23.4±4.62

C: 23.7±4.4
I: 21.53±2.15

Hirsutism
(FGI/S)
C: 7.53±2.19
I: 7.73±3.12

Acne

Outcomes

NR

DASS 21
PSS‐14
Routine‐daily life
questionnaire
PCOSQ

Results of individual study
DASS 21 (depression, anxiety, stress scales) questionnaire
Study ID
Stefanaki 2015

Depression
I: 4.34±3.28
C: 17.2±9.99
P=0.011

Anxiety
I: 4±4
C: 14.13±6.02
NS

PSS‐14 (perceived stress scale) questionnaire

Stress
I: 5.04±4.02
C: 19.06±9.61
P=0.025

Study ID
Stefanaki 2015

PSS‐14
I: 41.27±11.97
C: 41.57±4.92

PCOSQ (polycystic ovary syndrome health‐related quality of life) questionnaire
Study ID
Stefanaki 2015

Emotions
I: 41.27±11.97
C: 26.86±12.19

Body hair
I: 26.18±8.06
C: 19.86±9.84

Weight
I: 25.38±8.4
C: 16.13±8.64

Infertility
I: 21.78±6.24
C: 13.13±7.34

Menstrual problems
I: 19.39±6.17
C: 12.64±5.35

Routine‐daily life questionnaire
Study ID
Stefanaki 2015

Daily routine
I: 37.45±6.9
C: 36.2±7.66

No adverse events in either group.

Total life satisfaction
I: 63.8±9.67
C: 48.4±7.87
P= 0.001

General satisfaction
I: 26.95±5.34
C: 21±4.32
P= 0.031

Job satisfaction
I: 16.6±3.14
C: 13.4±3.71

Relationships satisfaction
I: 17.69±3.22
C: 13.8±2.19
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List of included studies
1. Stefanaki, C., et al. (2015). "Impact of a mindfulness stress management program on stress, anxiety, depression and quality of life in women with polycystic ovary
syndrome: a randomized controlled trial." Stress 18(1): 57‐66.

Appendix II‐ Critical appraisals
Study ID

Stefanaki 2015

Study citation

Stefanaki, C., et al. (2015). "Impact of a mindfulness stress management program on
stress, anxiety, depression and quality of life in women with polycystic ovary
syndrome: a randomized controlled trial." Stress 18(1): 57‐66.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Pre‐menopausal women aged 15–40 years with PCOS (Rotterdam)
For adolescents, at least 2 years should have elapsed from menarche
Age: Intervention: 23.4±4.62; Control: 28.3±7.20

Presence of infertility

Not reported.

Presence of other
condition

BMI: Intervention: 21.53±2.15; Control: 23.7±4.4

Medication history

Nil 8 (34.7%) 5 (33.3%)
Metformin 11 (47.8%) 9 (60%)
OCPs 1 (4.3%) 0 (0%)
Corticosteroids 0 (0%) 1 (6.66%)
Metformin+Antiandrogens 1 (4.3%) 0 (0%)
Metformin+OCPs 2 (8.6%) 0 (0%)

N
Setting
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 Allocated/randomised: Intervention: 23; Control: 23
 Assessed at end of study: Intervention: 23; Control: 15
PCOS Clinic of the Division of Endocrinology, Metabolism and Diabetes at the
Evgenideion Hospital of the Athens University Medical School, in Greece
November 2012 to May 2013

Intervention

“Intervention consisted of an 8‐week mindfulness stress management program, which
included mindfulness breathing exercises and diaphragmatic breathing exercises. The
mindfulness stress management program was administered in the form of an audio
compact disc (CD), along with the necessary instructions by the principal investigator
individually to each participant on the day of enrolment. The session lasted 30 min,
during which the investigator provided advice for the implementation of the 30‐min
mindfulness stress management program in the daily routine once a day, usually
before bedtime, for 8 weeks. Participants were monitored by the principal investigator
on a weekly basis for any difficulties or concerns regarding the application of the
mindfulness stress management technique.”

Comparison

No intervention.

Outcomes

Primary outcome was the difference in depression, anxiety, stress and health‐related
life quality levels: DASS 21; PSS‐14; Routine‐daily life questionnaire; PCOSQ. Secondary
outcome, not relevant to this review, was the impact of the placebo effect on the
intervention group using the credibility and expectancy questionnaire.

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion

Yes
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criteria, were these
appropriate?
Inclusion Criteria

Yes

Described above.

Exclusion Criteria

Yes

“Exclusion criteria included pregnancy, another genetic or endocrine
disorder, neuropsychiatric disorders requiring psychotropic medications
(e.g. antipsychotics, antidepressants or anticonvulsants) and practice of
stress management techniques within 2 months from enrolment,
simultaneous participation in other trials and inability to read or write in
Greek.”

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

An online randomization internet site (www.random.org) was used to
assign the participants to intervention and control groups with a 1:1
allocation ratio.

Was allocation to
intervention group
concealed?

Yes

As above and random allocation sequence was implemented by a
designated clinical assistant who was not otherwise associated with the
trial.

Were patients blind
to intervention
group?

No

Due to the fact that blinding of participants is not possible.

Partial
Were investigators
and care providers
blind to intervention
group?

Aside from the
experimental
intervention, were

Yes

Participants were monitored by the principal investigator on a weekly
basis for any difficulties or concerns regarding the application of the
mindfulness stress management technique.
The fellow researcher who administered the questionnaires and
obtained the salivary cortisol devices at the end of the 8‐week period
was blinded (not aware of the assigned group of the patients).
The same procedure was applied to the control group, except for the
mindfulness stress management technique.
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Were outcome
assessors blind to
intervention group?

Yes

The fellow researcher who administered the questionnaires and
obtained the salivary cortisol devices at the end of the 8‐week period
was blinded (not aware of the assigned group of the patients).

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Validated scales were used.
“The reliability of a scale can vary depending on the sample that it is
used with. Therefore, we considered necessary to check that each scale
used in this study was reliable within our sample. Consequently, we
performed Cronbach alpha co‐efficient analysis for every scale and
subscale used, to assess internal consistency (Streiner & Norman, 1995)”

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

0%
treatment
35%
control

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

REPOR
T BIAS

ATTRITION BIAS

DETECTION BIAS

the groups treated
the same?

Not
reported

No drop outs in intervention group.
8 drop outs in control group.

ITT

This is difficult to determine without a protocol.

OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING
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Were the groups
similar at baseline
with regards to key
prognostic variables?

Yes

If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Partial
Was the study
sufficiently powered
to detect any
differences between
the groups?

It was a pilot study, however the authors attempted an evidence‐based
number – “we aimed at a number of participants between 12
(Julious, 2005) and 25 (Sim & Lewis, 2012) per group”

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations

RISK OF BIAS

No serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
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Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Wide confidence intervals
Few patients
Only one study
Other issue

Psych evidence review for GDG 2: Emotional wellbeing 26

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Low

All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

3.1
EVIDENCE REVIEW
Clinical question: In women with PCOS, are lifestyle interventions (compared to minimal or nothing)
effective for improving anthropometric, metabolic, reproductive, fertility, quality of life and emotional
wellbeing outcomes?
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Important considerations for GRADE ............................................................................................................................... 5
Recommendations ............................................................................................................................................................ 8
GRADE framework .......................................................................................................................................................... 10
Methods .......................................................................................................................................................................... 13
Search results .................................................................................................................................................................. 17
References ...................................................................................................................................................................... 19
Appraisal of included studies .......................................................................................................................................... 20

1

Summary of evidence
Included studies
A systematic review was identified in the original evidence review, with a further two RCTs identified in the updated
search, and two RCTs obtained from an update (not yet published) of the systematic review included in the original
evidence review. The systematic review had a low risk of bias and included six RCTs (of moderate high risk of bias)
for the effectiveness of lifestyle treatment compared to minimal treatment in improving reproductive, metabolic,
anthropometric and quality of life factors in women with PCOS [1]. Three of the additional articles identified are
secondary analyses of an RCT of exercise versus minimal intervention, included in the aforementioned systematic
review, and the fourth is an RCT comparing an exercise intervention to a control group.
Methodological quality/risk of bias
The Cochrane review was assessed as low risk of bias. The risk of bias of included studies were moderate to high risk
of bias, with limitations including: inadequate randomisation, allocation and/or blinding with incomplete data and
selective outcome reporting in many of the included studies. Due to the inconsistencies and methodological
weaknesses of included studies, caution is recommended when interpreting the combined meta‐analyses and
results.
Certainty of the evidence
While the methodology of the systematic review has been assessed as low risk of bias (high quality), the body of
evidence in the systematic review is of low certainty with very serious risk of bias, serious risk of inconsistency,
serious risk of indirectness, serious risk of imprecision; with no serious risk of publication bias.
It is important to note that while the meta‐analysis was approved by the Cochrane Review group, the evidence team
believe it was not appropriate to combine studies of clinical heterogeneity. The interventions are different across all
included studies with three slightly different lifestyle interventions and three exercise intervention studies of
different durations (12, 16, 24, and 48 weeks). Study inconsistencies and methodological weaknesses can affect
results and caution should be used when interpreting the combined meta‐analyses results.
Consistency of studies
Consistency across the included studies was variable. There were four studies that used structured exercise
interventions (Brown 2009; Stener‐Victorin 2009; Vigorito 2007; Turan 2015) and three that used combined lifestyle
modification programmes including diet, exercise and behavioural components (Guzick 1994; Hoeger 2004; Hoeger
2008). The interventions varied in length from 12 to 48 weeks. Five studies had ≤20 women in the study, with one
study having n = 90. Drop‐out was also variable between studies, with two studies having 0% drop‐out, and the other
studies having 18%, 35%, 43%, and 46%. Control groups either received no lifestyle advice (Brown 2009; Guzick 1994;
Hoeger 2004; Turan 2015) or minimal lifestyle advice (Hoeger 2008; Stener‐Victorin 2009; Vigorito 2007).

Results
The Cochrane Review states that “Three studies compared physical activity to minimal dietary and behavioural
advice or no advice. Three studies compared combined dietary, exercise and behavioural intervention to minimal
intervention. There were no studies assessing fertility primary outcomes and no data for meta‐analysis on ovulation
or menstrual regularity. For secondary outcomes, lifestyle intervention provided benefits compared to minimal
treatment for endpoint values for total testosterone (mean difference (MD) ‐0.27 nmol/L 95% confidence interval
(CI) ‐0.46 to ‐0.09, p=0.004), hirsutism by Ferriman‐Gallwey score (MD ‐1.19 95% CI ‐2.35 to ‐0.03, p=0.04), weight
(MD ‐3.47 kg 95% CI ‐4.94 to ‐2.00, p<0.00001), waist circumference (MD ‐1.95 cm 95% CI ‐3.34 to ‐0.57 p=0.006),
waist‐hip‐ratio (MD ‐0.04 95% CI ‐0.07 to ‐0.00 p=0.02), fasting insulin (MD ‐2.02 µU/mL 95% CI ‐3.28 to ‐0.77,
p=0.002) and oral glucose tolerance test insulin (standardised mean difference ‐1.32 95% CI ‐1.73 to ‐0.92,
p<0.00001) and % weight change (MD ‐7.00% 95% CI ‐10.1 to ‐3.90, p<0.00001). There was no evidence of effect of
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lifestyle for body mass index, free androgen index, sex‐hormone binding globulin, glucose or lipids and no data for
quality of life, patient satisfaction or acne.” However, acne and quality of life data was reported in secondary
analyses of an RCT included in the Cochrane Review.
Side effects were not reported.
Results for fertility outcomes are presented below in Table 1, non‐fertility outcomes in Table 2, anthropometric
outcomes in Table 3, metabolic outcomes in Table 4, and quality of life outcomes in Table 5.
Table 1. Fertility outcomes
Pregnancy
rates

In a Cochrane review by Moran et al., no data were available for analysis on pregnancy outcomes,
live birth or miscarriage.

Menstrual
regularity

In a Cochrane review by Moran et al., “no studies reported menstrual regularity as defined in the
review methods (initiation of menses or significant shortening of cycle length). The studies
reported data as mean±SD menstrual cycles for lifestyle versus minimal treatment (24 weeks
2.88±1.7 versus 2.85±1.6, MD 0.03 95% CI ‐1.64 to 1.70, p=0.97 and 48 weeks 5.4±3.6 versus
4.3±2.1 MD 1.10 95% CI ‐2.17 to 4.37, p=0.51) (Hoeger 2004), 27/45 (60%) of treatment group
having normal menstrual cycles with no reported data for the control group (Vigorito 2007), an
average of 2.3 versus 2.5 cycles per 24 weeks for lifestyle compared to controls (Hoeger 2008) and
no change in menstrual bleeding pattern for both the control and intervention group with no
numeric data provided (Stener‐Victorin 2009)” (Analysis 1.1 in the Cochrane Review).
In a secondary analysis of Stener‐Victorin’s 2009 RCT included in the Cochrane Review, Jedel et al.
2011 reported a statistically significant difference in menstrual frequency between the exercise
group and no intervention group after 16 (p<0.05) and 32 weeks (p<0.05).

Ovulation

“No studies reported ovulation as defined in the review methods (number of ovulatory menstrual
cycles). The studies reported data as mean±SD ovulations for lifestyle versus minimal treatment
(24 weeks 2.25±1.7 versus 2.23±2.1, MD 0.02 95% CI ‐1.93 to 1.97, p=0.98, and 48 weeks 6.0±3.6
versus 2.8±2.9 MD 3.20 95% CI ‐1.02 to 7.42, p=0.14) (Hoeger 2004), 4/6 versus 1/6 people
ovulatory in lifestyle versus control group (OR 6.59 95% CI 0.73 to 59.34, p=0.09) (Guzick 1994) and
60% versus 50% ovulatory cycles for lifestyle versus the controls (Hoeger 2008)” (Analysis 1.1 in
the Cochrane Review).

Table 2. Non‐fertility outcomes from the Cochrane Review [Moran 2010].
Biochemical
hyperandrogenism
(high male hormone
levels)

Clinical
hyperandrogenism

“There was greater reduction in endpoint total testosterone (MD ‐0.27 nmol/L 95% CI ‐
0.46 to ‐0.09; 144 participants, 5 trials, p=0.004) for lifestyle treatment compared to
minimal treatment but no evidence of effect for endpoint SHBG (MD 2.29 nmol/L 95% CI ‐
0.12 to 4.70; 144 participants, 5 trials, p=0.06) and endpoint FAI (MD ‐0.06 95% CI ‐1.34 to
1.22; 132 participants, 4 trials, p=0.93)” (Analysis 1.2; Figure 3 in the Cochrane Review). In
the Turan study, there was a mean change in total testosterone of 0.1±0.7 in the exercise
group vs 0.2±0.7 in the control group (p value not reported).
“There was greater reduction in endpoint FG (MD ‐1.19 95% CI ‐2.35 to ‐0.03; 132
participants, 4 trials, p=0.04) for lifestyle treatment compared to minimal treatment”
(Analysis 1.2; Figure 3 in the Cochrane Review). None of the trials reported on acne
vulgaris”.

Table 3. Anthropometric outcomes
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Adiposity

In a Cochrane review by Moran et al., “there was no evidence of effect for the lifestyle treatment
compared to minimal treatment on endpoint BMI (MD ‐1.20 kg/m2 95% CI ‐2.40 to 0.00; 132
participants, 4 trials, p=0.05).There was greater weight loss for both endpoint weight data (MD ‐
3.47 kg 95% CI ‐4.94 to ‐2.00; 108 participants, 2 trials, p<0.00001) and % change data (MD ‐
7.00% 95% CI ‐10.1 to ‐3.90; 13 participants, 1 trial, p<0.00001) for lifestyle treatment compared
to minimal treatment” (Analysis 1.3; Figure 4 in the Cochrane Review). In the Turan study, there
was a mean change in BMI (kg/m²) of 0.1±0.1 in the exercise group vs 0.04±0.1 in the control
group (p value not reported).

Adiposity
distribution

In a Cochrane review by Moran et al., “there was a greater reduction in endpoint WHR (MD ‐0.04
95% CI ‐0.07 to ‐0.00; 113 participants, 3 trials, p=0.02, Analysis 1.4) and endpoint waist
circumference (MD ‐1.95 cm 95% CI ‐3.34 to ‐0.57; 108 participants, 2 trials, p=0.006) … for
lifestyle treatment compared to minimal treatment.” (Analysis 1.5, Figure 5 in the Cochrane
Review).
In the Turan study, there was a mean change in waist circumference (cm) of 1.18±0.4 in the
exercise group vs 0.31±0.1 in the control group (p value not reported).
In a secondary analysis of Stener‐Victorin’s 2009 RCT included in the Cochrane Review, Stener‐
Victorin et al. 2012 reported a decrease in waist circumference in the exercise intervention group
after 16 and 32 weeks, however this change from baseline was not statistically significant. The no
intervention group also had a decrease in waist circumference at 16 weeks but then an increase
at 32 weeks. This change from baseline was also not statistically significant.

Table 4. Metabolic outcomes from the Cochrane Review [Moran 2010].
Surrogate
measures of
insulin resistance

“There were greater reductions in endpoint fasting insulin (MD ‐2.02 µU/mL 95% CI ‐3.28 to ‐
0.77; 144 participants, 5 trials, p=0.002, Analysis 1.6) (Figure 6) and endpoint OGTT insulin
(SMD ‐1.32 95% CI ‐1.73 to ‐0.92; 121 participants, 3 trials, p<0.00001) … for lifestyle
treatment compared to minimal treatment.” (Analysis 1.7 in the Cochrane Review) In the
Turan study, there was a mean change in fasting insulin (μU/ml) of 0.8±0.1 in the exercise
group vs 0.2±0.2 in the control group (p < 0.05, between difference scores of exercise and
control groups).

Glucose
tolerance

“There was no evidence of effect for endpoint fasting glucose (MD ‐0.09 mmol/L 95% CI ‐0.20
to 0.03; 144 participants, 5 trials, p=0.15, Analysis 1.8) or endpoint OGTT glucose (SMD ‐0.02
95% CI ‐0.38 to 0.33; 121 participants, 3 trials, p=0.90) … for lifestyle compared to minimal
treatment.” (Analysis 1.9 in the Cochrane Review). In the Turan study, there was a mean
change in fasting glucose (mg/dl) of 4.4±2.5in the exercise group vs 0.4±0.3 in the control
group (p < 0.05, between difference scores of exercise and control groups).

Lipid profile

“There was no evidence of effect for endpoint lipids measured as total cholesterol (MD ‐0.14
mmol/L 95% CI ‐0.31 to 0.03; 132 participants, 4 trials, p=0.10), LDL‐C (MD ‐0.15 mmol/L 95%
CI ‐0.37 to 0.07; 132 participants, 4 trials, p=0.18), HDL‐C (MD ‐0.04 mmol/L 95% CI ‐0.14 to
0.07; 132 participants, 4 trials, p=0.50) or triglycerides (MD 0.01 mmol/L 95% CI ‐0.09 to 0.11;
132 participants, 4 trials, p=0.87) … for lifestyle treatment compared to minimal treatment.”
(Analysis 1.10 in the Cochrane Review).
In the Turan study, there was a mean change in triglycerides (mg/dl) of 2.8±1.3 in the exercise
group vs 0.8±0.4 in the control group (p < 0.05, between difference scores of exercise and
control groups). There was also a mean change in total cholesterol (mg/dl) of 3.4±1.1 in the
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exercise group vs 0.2±0.7 in the control group (p < 0.05, between difference scores of exercise
and control groups), a mean change in LDL‐C (mg/dl) of 8.62±1.5 in the exercise group vs
0.1±0.2 in the control group (p < 0.05, between difference scores of exercise and control
groups), and a mean change in HDL‐C (mg/dl) of 0.6±0.1 in the exercise group vs 0.0±0.5 in the
control group (p value not reported).

Table 5. Quality of life outcomes from Turan 2015
Short form‐36
summary scores
(after 16 weeks
‐directly after
treatment)

For the physical component, there was a mean change of −1.6 ± 6.2 in the exercise group vs
−3.2 ± 4.6 in the control group (p value not significant).

Short form‐36
PCOSQ domains
(after 16 weeks
‐directly after
treatment)

For emotions, there was a mean change of 0.8 ± 1.2 in the exercise group vs 0.7 ± 0.7 in the
control group (p value not significant).

For the mental component, there was a mean change of 1.6 ± 10.5 in the exercise group vs
1.5 ± 9.2 in the control group (p value not significant).

For body hair, there was a mean change of 0.1 ± 0.6 in the exercise group vs 0.2 ± 1.1 in the
control group (p value not significant).
For body weight, there was a mean change of 0.1 ± 1.1 in the exercise group vs 0.6 ± 1.0 in the
control group (p value not significant).
For infertility, there was a mean change of 0.4 ± 1.0 in the exercise group vs 0.0 ± 0.7 in the
control group (p value not significant).
For menstruation, there was a mean change of 0.4 ± 1.0 in the exercise group vs 0.4 ± 0.8 in the
control group (p value not significant).

Important considerations for GRADE
Outcomes
No studies reported rates of pregnancy, live birth, or miscarriage. For the outcome of menstrual regularity, four
studies were noted, but these did not report outcomes as defined by the Cochrane Review methods, however a
secondary analysis of Stener‐Victorin’s 2009 RCT included in the Cochrane Review by Jedel et al. 2011, did report on
menstrual frequency. For ovulation outcomes, three studies were noted, but these did not report outcomes as
defined by the review methods. Weight (endpoint) was only reported by two studies, and weight (% change) was
only measured by one study, therefore caution is recommended when interpreting these results for any clinical
application. The meta‐analysis for the outcome of adiposity included only three studies, two of which were exercise
studies, and this may indicate a bias towards studies from exercise. No study reported on acne.
Subgroups
There were no population subgroup analyses presented in any of the studies. However, it is noted that the majority
of participants were likely to be European Caucasians. Caution should be exercised when generalising the findings to
other ethnic populations. Only one study included in the Cochrane Review investigated adolescent females; however
there was no subgroup analysis for this study presented. Furthermore, subgroup analyses for overweight and normal
weight women are lacking.
Generalisability
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Evidence from the included studies is generalisable to the target population of women with PCOS, particularly to
women who are overweight. There may be limitations to generalizing these findings to other ethnic groups,
especially to non‐European populations.
Generalisability applies only to a particular lifestyle regime compared to no treatment or minimal treatment. There
are reservations about generalising the meta‐analysis findings of this review to any one specific diet, exercise, or
lifestyle treatment, because the meta‐analysis was an aggregated analysis of the included studies which had used
various treatments. The review states that “There is no existing RCT data identified in this review to assess whether
lifestyle intervention improves reproductive outcomes including fertility, menstrual regularity, ovulation or acne, and
there is no evidence that lifestyle intervention inducing this magnitude of weight loss improves metabolic outcomes
including fasting or OGTT glucose or lipid profiles [1].” There needs to be more high quality studies comparing
different types of lifestyle treatments to minimal treatment that measure these outcomes. Furthermore, there is
lack of long‐term follow up data since most studies were of short duration.
Applicability
The evidence obtained from the Cochrane Review and three secondary analyses of an RCT included in the Cochrane
Review on diet, exercise, and lifestyle treatments may be applicable to an international healthcare context. However
there may be some differences in resource needs to implement the lifestyle treatments.
A clinical judgment about applicability will need to accompany any recommendations.
Lifestyle modification treatment is applicable in different health care settings for example in general outpatient care
but also within specialist care such as reproductive medicine and endocrinology. However, applicability may vary
depending on country, health care system and resources.
Resource requirements
It is likely that substantial resources are need to implement a lifestyle intervention for weight and health benefits.
The evidence of resource requirements is uncertain and may vary considerably across different settings and
countries. Other factors are the type and duration of intervention, as well as the intervention intensity which reflects
the number and duration of face‐to‐face contacts. However, the use of mHealth, eHealth tools or group programs
within this domain may be used to offset high resource requirements and more intensive interventions.
Challenging in consultation time.
Cost effectiveness
A clinical judgment about cost effectiveness will need to accompany any recommendations.
Health economy studies are lacking in this area and therefore the evidence of cost effectiveness is low. Lifestyle
modification treatment should be compared to minimal treatment or no treatment but also to pharmacological
treatment and surgery. Efficient lifestyle modification resulting in long‐lasting healthy lifestyle and weight reduction
and eventually reduced risk of type 2 diabetes and cardiovascular disease are likely to be highly cost effective.
Doesn’t apply for lean women.
Equity
A clinical judgment will need to accompany any recommendations and address: Differences in relative effectiveness
of the intervention for disadvantaged groups or different baseline conditions across disadvantaged subgroups that
affect the absolute effectiveness.
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There is limited evidence of effectiveness for subpopulations such as different ethnical groups, adolescents and
adults, normal‐weight and overweight populations, patients with comorbidity, and disabled and handicapped
individuals. Furthermore, effectiveness could also be dependent on cultural and socioeconomic factors including
education and household income.
Rural and remote considerations
Acceptability
A clinical judgment will need to accompany any recommendations and address: Whether key stakeholders are likely
not to accept the balance of benefits, harms and costs; or the costs or undesirable effects in the short term for
desirable effects in the future; or likely to disagree with the values attached to the desirable and undesirable effects;
or not to accept the option because of ethical concerns.
The acceptability of lifestyle modification therapy is likely to be high for stakeholders since the risk benefit balance is
estimated to be favourable with very low risks of harm or undesirable effects. Data on patient acceptability or
satisfaction is lacking. Strategies are needed to improve adherence and minimize the drop‐out rate. No ethical
barriers have been identified.
Health professional capability, access, resources and time will influence acceptability. Socioeconomic, cultural
factors.
Feasibility
A clinical judgment will need to accompany any recommendations and address: Whether it is feasible to sustain the
option and to address potential barriers to implementation.
Feasibility is dependent on the specific setting, provider, resources and country. Most studies have been performed
in academic settings and not in clinical settings. However, there should be no major barriers for implementation of
lifestyle treatment in health care if there are essential resources for implementation.
Socioenomic status and geographical location and health system may influence feasibility and access.
Policy settings, health system enablers, education and engagement of health professionals and patient
considerations (such as the cost of longer consultations and/or consultations with other health professionals) will
affect feasibility.
Health literacy.
Implementation
A clinical judgment will need to accompany any recommendations and address: Factors that should be considered
when implementing the consideration, including strategies to address concerns about acceptability, feasibility,
timeframe, who is responsible and accountability.
Dissemination, translation evaluation and scale up is critical. This covers policy and systems level health professional
and population level factors.
Monitoring and evaluation
A clinical judgment will need to accompany any recommendations and address: any indicators that should be
monitored and should implementation of the recommendation be evaluated.
Long‐term follow‐up of all important outcomes should be recorded and evaluated.
Research priorities
7

A clinical judgment will need to accompany any recommendations and address: any important uncertainties in
relation to any of the criteria that are a priority for further research
Further high quality research is needed regarding the efficacy of:
Lifestyle intervention:
 different types (diet alone, exercise alone, behavioural modification alone or combined approaches)
 delivery methods including eHealth/mHealth approaches
 different durations of treatment
 provided by different health care professionals
 long‐term follow‐up
For different outcomes:
 weight loss, weight maintenance and weight gain prevention
 menstrual regularity, ovulation, pregnancy, live birth, miscarriage
 insulin resistance, glucose tolerance and serum lipids
 emotional wellbeing, quality of life, participant satisfaction
 attrition and sustainability
For different subpopulations:
 normal‐weight and overweight
 adolescents, adults
 women with comorbidities
 disabled individuals
 healthcare disparities (or different socioeconomic groups)
 long‐term follow‐up of children (fertility success, metabolic outcomes)
 ethnicities
 life stages
 cost effectiveness
 implementation and health systems research

Recommendations
EVIDENCE‐BASED RECOMMENDATION ‐ conditional
Lifestyle modification therapy (single or combined approaches of diet, exercise and/or behavioural interventions)
should be recommended in women with PCOS and overweight or obesity for reductions in weight, central
obesity and insulin resistance.

CONSENSUS RECOMMENDATION
Healthy lifestyle behaviours encompassing healthy eating and regular physical activity should be recommended
in all women with PCOS for achieving and maintaining healthy weight, improving hormonal outcomes, general
health, and quality of life across the life course.
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GRADE: Desirable, mainly from general population data. Undesirable few. Balance of effects positive. Equity
may be an issue re access to lifestyle intervention. (see page 7 for implementation concerns).
resources required 1 Neither for 2 prob favour altern, rest 7 ‐ favours
Cost – neither
Equity, acceptability and feasibility same as first.

Practice points
Achievable goals (5% to 10% loss of body weight in overweight women) yield significant clinical improvements –
adopt obesity treatment guideline rec 2013 re duration and percent and based on PCOS data.
Ongoing assessment and monitoring of outcomes is important.
Psychological factors (eg. body image concerns, depression), stigma and personal sensitivities should be considered
and managed to optimise engagement and adherence to lifestyle interventions.
Health professional interactions should be respectful and patient‐centred. Health professionals should consider
marginalisation and potential weight‐related stigma.
Women’s healthy lifestyle individualised preferences should be considered.
Differences in culture and ethnicity should be considered when optimising lifestyle and weight management.
Adolescent and ethnic‐specific BMI and waist circumference categories should be considered when optimising
lifestyle and weight management.
Healthy lifestyle may derive health and quality of life benefits in the absence of weight loss.
Monitoring and self‐monitoring (query for behaviour)
Healthy lifestyle and optimal weight management is the joint responsibility of all health professionals, partnering
with women with polycystic ovary syndrome. Where complex issues arise, referral to allied health professionals
should be considered.
Cultural – obesity perception of prosperity
Hirsutism

RESEARCH RECOMMENDATION
More high quality RCTs are needed to investigate the extent of the benefits of lifestyle modification therapy on
all clinically relevant outcomes compared to no or minimal treatment. Specific research is needed assessing the
efficacy of different types of lifestyle management (diet alone, exercise alone, behavioural modification alone or
combined approaches), the effect of lifestyle modification therapy for weight maintenance compared to weight
loss, the effect of lifestyle modification therapy for women with PCOS who are both overweight and not
overweight, adolescents and adults, and specific reproductive outcomes such as menstrual regularity, ovulation
and fertility and the relative efficacy of lifestyle modification therapy either compared to or in combination with
pharmacological treatment. Furthermore, long‐term follow‐up studies are needed.
9

Better definition of behavioural interventions – replicable components.

GRADE framework
(judgments only, discussion around assessment and conclusions presented above)

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Probably favours
other options

Favours other
options

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement
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Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Panel discussion
Considering the resource requirements of the recommended lifestyle interventions. The long terms benefits of lifestyle
intervention are worthwhile the resources.

Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

No

Probably No

Probably Yes

Yes

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies
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Methods
Study selection criteria
Population

Inclusion: All women with PCOS. All ages. Overweight and not overweight women. All medical
conditions (co‐morbidities). Document specific co‐morbidities. Any lifestyle characteristics.
Document all characteristics (e.g. smokers).
Exclusion: Patients using medications for management of DM2, co‐morbidities or for clinical or
metabolic features of PCOS, as the primary component of the intervention or control arms of a
study.

Intervention

Inclusion: Lifestyle modification (single or combined approaches of diet, exercise and/or
behavioural interventions). All types of dietary compositions. Commonly prescribed dietary
compositions include low carbohydrate, low GI, reduced calorie, very low calorie, and high
protein diets. Diet intervention may include herbal or complementary medicines or ingredients,
but the control diet must also use the same herbal or complementary medicine. All types of
exercise regimes that can be quantifiable. Behavioural interventions. Duration of lifestyle
intervention ≥ 2 weeks.
Exclusion: Interventions that cannot be quantifiable. Interventions taken with anti‐obesity
medications.

Comparison

Inclusion: Minimal treatment.
Exclusion: Minimal treatment regime that cannot be quantifiable. Treatments used in
conjunction with anti‐obesity medications.

Outcomes

Inclusion:
Primary:
Fertility Outcomes: Fertility outcomes (Rate of pregnancy, Rate of live birth, Rate of miscarriage),
Menstrual regularity (Initiation of menses or significant shortening of cycle length, or any other
reporting formats), Ovulation (Number of ovulatory menstrual cycles, or any other reporting
formats).
Non‐Fertility Outcomes: Reproductive hormonal parameters (Total testosterone, Sex hormone
binding globulin (SHBG), Measures of free androgens (e.g. free androgen index, free
testosterone), Estimates of free testosterone, Clinical hyperandrogenism (hirsutism assessed
clinically and subjectively)).
Metabolic Outcomes: Insulin and glucose (Fasting blood glucose, Oral glucose tolerance test
(OGTT), glucose and insulin, Fasting insulin, Homeostasis assessment of insulin resistance
(HOMA‐IR), Insulin sensitivity test – oral glucose tolerance test (ISI‐OGTT)), Lipid profile (Total
cholesterol, High‐density lipoprotein cholesterol (HDL‐C), Low‐density lipoprotein cholesterol
(LDL‐C), LDL:HDL ratios, Triglycerides).
Anthropometric Outcomes: Weight loss (% and kg of original weight lost, % and kg weight loss
over time (e.g. kg/week) if reported), Reduction in BMI).
Secondary:
Surrogate measures of insulin resistance (Glucose:insulin ratio, Quantitative insulin‐sensitivity
check index (QUICKI), Postprandial triglycerides).
Quality of life outcomes (Document only standard, valid and reliable measures).
Emotional wellbeing outcomes (Document only standard, valid and reliable measures).
Exclusion: Fat mass measured using skin‐fold tests.
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Study type

Inclusion: For the specified outcomes, evidence‐based guidelines, health technology
assessments, systematic reviews and RCTs addressing the outcomes are sought.
Exclusion: Any study lower than a randomized controlled trial study. Non‐randomized controlled
trials are excluded.

Publication
Date:

From 2010

Language:

English

Search Strategy
Evidence
source
All EBM
(Ovid) *

Medline
(Ovid)

Date of search and issue searched
7 June 2017.
EBM Reviews ‐ Cochrane Database of Systematic Reviews <2005 to May 31, 2017>, EBM
Reviews ‐ ACP Journal Club <1991 to May 2017>, EBM Reviews ‐ Database of Abstracts of
Reviews of Effects <1st Quarter 2016>, EBM Reviews ‐ Cochrane Central Register of
Controlled Trials <April 2017>, EBM Reviews ‐ Cochrane Methodology Register <3rd Quarter
2012>, EBM Reviews ‐ Health Technology Assessment <4th Quarter 2016>, EBM Reviews ‐
NHS Economic Evaluation Database <1st Quarter 2016>
7 June 2017.
Ovid MEDLINE(R) Epub Ahead of Print, In‐Process & Other Non‐Indexed Citations, Ovid
MEDLINE(R) Daily, Ovid MEDLINE and Versions(R)

EMBASE

7 June 2017.

(Ovid)

Embase Classic+Embase to 6 June 2017

Psych Info

7 June 2017.

(Ovid)

PsycINFO to May Week 5 2017

CINAHL

7 June 2017.

Australasian November 1st 2010 (no longer updated so was not searched)
Medical
Index
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)

Search terms in Medline*
(Note: three searches were combined – one for diet, exercise, and lifestyle; *Search terms appropriately translated,
were used in other databases).
1
2
3
4
5
6
7
8

exp polycystic ovary syndrome/ (12589)
polycystic ovar*.mp. (16283)
poly‐cystic ovar*.mp. (29)
PCO*.mp. (26913)
(stein‐leventhal or leventhal).mp. (920)
anovulation/ (2149)
anovulat*.mp. (6043)
oligo‐ovulat*.mp. (85)
14

9 oligoovulat*.mp. (55)
10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
11 or/1‐10 (38832)
12 exp cognitive therapy/ (22788)
13 exp relaxation techniques/ (8292)
14 (cognitive adj2 therap*).mp. (28635)
15 (relax* adj2 technique*).mp. (1692)
16 exp Psychotherapy/ (181083)
17 psychotherap*.mp. (84120)
18 exp Behavior Therapy/ (65210)
19 (behavio* adj2 therap*).mp. (43615)
20 risk reduction behavior/ (10434)
21 (risk reduction adj2 behavio*).mp. (11408)
22 choice behavior/ (27877)
23 (choice adj2 behavio*).mp. (29055)
24 behavior control/ (1653)
25 (behavio* adj2 control).mp. (9556)
26 exp health behavior/ (151341)
27 (health adj2 behavio*).mp. (66699)
28 exp life style/ (78933)
29 exp life change events/ (21859)
30 (life*style adj2 change*).mp. (8285)
31 (life*style adj2 intervention*).mp. (5846)
32 (life*style adj2 modif*).mp. (6243)
33 (life*style adj2 choice*).mp. (1132)
34 social support/ (62715)
35 (social adj2 support*).mp. (79274)
36 Social behavior/ (45443)
37 (social* adj2 behavio*).mp. (63423)
38 Relaxation.mp. (113754)
39 exp self efficacy/ (16352)
40 self‐efficacy.mp. (28163)
41 exp Health Promotion/ (67604)
42 (health adj2 promotion).mp. (79807)
43 exp Health Education/ (154855)
44 (health* adj2 education).mp. (91788)
45 (motivation* adj2 therap*).mp. (658)
46 interview*.mp. (327100)
47 or/12‐46 (1169638)
48 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
49 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
50 48 or 49 (10735244)
51 11 and 47 and 50 (780)
52 limit 51 to (english language and humans) (646)
53 limit 52 to yr="2010 ‐Current" (334)
54 exp polycystic ovary syndrome/ (12589)
55 polycystic ovar*.mp. (16283)
56 poly‐cystic ovar*.mp. (29)
57 PCO*.mp. (26913)
58 (stein‐leventhal or leventhal).mp. (920)
59 anovulation/ (2149)
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60 anovulat*.mp. (6043)
61 oligo‐ovulat*.mp. (85)
62 oligoovulat*.mp. (55)
63 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
64 or/54‐63 (38832)
65 diet*.mp. (644479)
66 nutrition*.mp. (332796)
67 meal*.mp. (63513)
68 food*.mp. (518934)
69 (Energy adj3 restrict*).mp. (2712)
70 (Energy adj3 reduc*).mp. (10244)
71 Kilojoule*.mp. (243)
72 Calor*.mp. (89674)
73 hypocaloric.mp. (1646)
74 hypercaloric.mp. (538)
75 hyperproteic.mp. (77)
76 hypoproteic.mp. (71)
77 feeding behaviour*.mp. (2138)
78 feeding behavior*.mp. (75332)
79 eating behaviour*.mp. (2098)
80 eating behaviour*.mp. (2098)
81 exp diet/ (243237)
82 exp diet therapy/ (48791)
83 exp nutrition therapy/ (94063)
84 exp food/ (1147626)
85 exp feeding behavior/ (150183)
86 or/65‐85 (2106740)
87 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
88 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
89 87 or 88 (10735244)
90 64 and 86 and 89 (1908)
91 limit 90 to (english language and humans and yr="2010 ‐Current") (521)
92 exp polycystic ovary syndrome/ (12589)
93 polycystic ovar*.mp. (16283)
94 poly‐cystic ovar*.mp. (29)
95 PCO*.mp. (26913)
96 (stein‐leventhal or leventhal).mp. (920)
97 anovulation/ (2149)
98 anovulat*.mp. (6043)
99 oligo‐ovulat*.mp. (85)
100 oligoovulat*.mp. (55)
101 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
102 or/92‐101 (38832)
103 exercise*.mp. (322011)
104 exercise therapy.mp. (35172)
105 exertion.mp. (66137)
106 physical fitness.mp. (29132)
107 physical activit*.mp. (87308)
108 physical performance.mp. (6983)
109 sport*.mp. (86379)
16

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

(strength adj2 training).mp. (4666)
resistance training.mp. (9383)
(aerobic* adj2 training).mp. (3794)
(endurance adj training).mp. (4126)
physical training.mp. (5392)
(strength* adj2 exercise*).mp. (2747)
(weight‐bearing adj2 exercise*).mp. (650)
(Resistance adj2 exercise*).mp. (5237)
(Aerobic* adj2 exercise*).mp. (8289)
(Endurance adj2 exercise*).mp. (4760)
(Physical adj2 exercise*).mp. (15885)
fit*.mp. (290328)
bicycle*.mp. (12377)
cycl*.mp. (1231863)
run*.mp. (167455)
swim*.mp. (38175)
walk*.mp. (105084)
jog*.mp. (2499)
train*.mp. (462955)
gym*.mp. (9967)
aqua‐aerobics.mp. (11)
pilates.mp. (324)
yoga.mp. (3882)
danc*.mp. (6712)
exp exercise/ (157801)
exp exercise therapy/ (41267)
physical exertion/ (56760)
exp sports/ (160970)
exp physical endurance/ (30262)
or/103‐138 (2534455)
search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
140 or 141 (10735244)
102 and 139 and 142 (5089)
limit 143 to (english language and humans and yr="2010 ‐Current") (1046)
53 or 91 or 144 (1581)

Data collection and analysis
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria established a priori.

Search results
Updated search results
Articles retrieved by searches n = 2529 (for 3 questions in lifestyle section – lifestyle, exercise, diet)
Duplicates n = 393 (for 3 questions in lifestyle section – lifestyle, exercise, diet)
Excluded based on irrelevant title and abstract n = 2117 (for 3 questions in lifestyle section– lifestyle, exercise, diet)
Potentially relevant full text retrieved n = 5
17

Excluded n = 3
Reasons:
Not a systematic review n = 1
Studies included in systematic review do not meet our PICO & results of relevant included studies not separated in
meta‐analysis n = 1
Useable data not reported n = 1
Included studies n = 2
Studies included based on those found by the authors of the Cochrane review update (not yet published), that meet
our PICO ‐ 2 (one new study and one secondary analysis of an RCT included in the original Cochrane review).

Original search results
An initial search returned 23388 articles from the combined diet, diet delivery, exercise, and lifestyle searches which
were both reviewed by title and abstract. When a decision could not be made based on title and abstract alone, 418
full text articles were retrieved. Seven studies met the inclusion and exclusion criteria, where one was a Cochrane
Review that had reviewed the other six included studies. The breakdown on the articles screened are as follows:
Articles retrieved by searches n = 23388
Excluded based on irrelevant title and abstract n = 22970
Potentially relevant full text retrieved n = 418
Excluded n = 411
Reasons:
Not a comparative study n = 267
Irrelevant setting n = 62
Irrelevant intervention n = 71
Irrelevant comparator n = 11
Irrelevant outcomes n = 0
Included studies n = 7 (six of these were included in the Cochrane Review)
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Appraisal of included studies
Study: Moran LJ, Hutchison SK, Norman RJ, Teede HJ. Lifestyle changes in women with Polycystic Ovary Syndrome. Cochrane Database of Systematic Reviews 2010, Issue 4. Art. No.:
CD007506. DOI: 10.1002/14651858.CD007506
Description of study: Systematic review of RCTs
Patient/population

“Females of reproductive age (postmenarchal and premenopausal) with PCOS. Studies using any definition of PCOS or overweight were
included in this review with the trialist's definition of PCOS and overweight described.”

N

6 studies. Intervention n = 128. Control n = 104.
Please note all these studies may not have assessed our outcomes of interest.

Setting

Four studies were conducted in medical and clinical research centres in the USA. One study was done in a university hospital in Sweden.
Another study was done with a medical school in Italy.

Intervention/indicator

Reference

Intervention

Brown 2009

Exercise dose of 14 kcal/kg of baseline weight/week (~228 min/wk) at 40–60% peak VO2. No more than 60 minutes of
exercise in a 24h period. Exercise was performed on either the stationary bicycle, elliptical machine or treadmill.
Sessions were conducted under supervision. The total exercise intervention was 20‐24 weeks which included a8‐12
week ramp up phase followed by a 12‐week moderate‐intensity exercise program. Weight and diet were maintained

Guzick 1994

Weight loss, 12 week behavioural weight control program comprising 8 weeks of very low calorie diet (Optifast,
additional meals and multivitamin supplement) then reintroduction of foods and gradual increase in energy intake
until 4200‐5040 kJ/day reached. Behaviour modification training around eating behaviours, increasing energy
expenditure (1050 kJ/week extra ‐ 4200 kJ/week extra, 2 miles, 5x week).

Hoeger 2004

Weight loss, lifestyle intervention with placebo defined as 7‐10% weight loss, registered dietitian/exercise
physiologists, individualised meal plan with 500‐1000 calorie deficit/day (50% carbohydrate, 25% protein, 25 % fat,
low GI foods, individualised exercise plan 150 minutes/week). Intervention was 48 weeks; two phases. Intensive
phase included progress monitoring and group meetings weekly for 0‐24 weeks. Maintenance phase biweekly
progress monitoring and group meetings for 25‐48 weeks.

Hoeger 2008

24 week weight loss, lifestyle intervention versus placebo. Closed group intervention format, 5‐6 members per group,
participants and one adult family member (parent or guardian) in series of 16 structured training classes on diet,
exercise and behaviour modification skills with frequent contact, flexible personal strategies, self‐esteem and social
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support. Therapy goals of a 5‐7% weight loss and a level of exercise of at least 150 minutes/week. Exercise was not
monitored.

Comparison/control

Stener‐Victorin 2009 (Jedel
2011, Stener‐Victorin 2012, and
Stener‐Victorin 2013 are
secondary analyses of this RCT,
included in updated search)

Weight maintenance, aerobic exercise: Instructed to do 30‐45 min 3x week moderate‐intensity exercise (eg. brisk
walking, cycling, aerobic) beyond daily physical activity with pulse frequency above 120/min and weekly follow‐up
and guidance for 16 weeks.

Vigorito 2007

Not specifically aimed to induce weight loss, 12 week, structured supervised training sessions 3 x/week, 5 min warm
up and cool down, 30 minute exercise with 60‐70% V02 max bicycle ergometer.

Reference

Comparison

Brown 2009

No change in lifestyle.

Guzick 1994

No change in lifestyle.

Hoeger 2004

Placebo plus no change in lifestyle.

Hoeger 2008

Standard advice on nutrition and exercise for healthy living and seen monthly.

Stener‐Victorin 2009

No exercise, given same information about importance of physical activity and diet as physical activity group in one
session by a physiotherapist and given option to phone study coordinator at any point.

Vigorito 2007

No training program. Both intervention and control received general dietary and behavioural advice without
structured calorie restriction program, healthy balanced meal plan encouraged (50% carbohydrate, 25% protein, 25%
fat, low GI food intake).
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Outcomes

Primary outcomes:
Fertility outcomes (pregnancy, live birth, miscarriage), menstrual regularity (an initiation of menses or significant shortening of cycle length where possible),
menstrual frequency, and ovulation (number of ovulatory menstrual cycles where possible).
Secondary outcomes:
Reproductive factors: Total testosterone, SHBG, estimates of free testosterone and clinical hyperandrogenism (hirsutism assessed clinically by Ferriman‐
Gallwey score (FG)).
Anthropometric factors: Weight, BMI, adiposity distribution (by measures including waist circumference, waist‐to‐hip ratios (WHR)), waist circumference
Metabolic factors: Oral glucose tolerance test (OGTT) glucose, lipid profile (total cholesterol, high density lipoprotein cholesterol (HDL‐C), low density
lipoprotein cholesterol (LDL‐C), triglycerides), fasting glucose and insulin, surrogate measures of insulin resistance (OGTT insulin).
Quality of life and participant satisfaction (secondary outcome)

Inclusion Criteria

Studies:
RCTs only. Cross‐over RCTs were also considered.
Population:
“Females of reproductive age (postmenarchal and premenopausal) with PCOS. Studies using any definition of PCOS or overweight were included in this
review with the trialist's definition of PCOS and overweight described.”
Intervention:
“Lifestyle intervention was defined as a structured dietary, exercise or behavioural intervention (both designed to induce weight loss through an energy
deficit or not designed to induce weight loss through an energy deficit)”. “A structured program refers to more than one study visit allocated to
implementation of the dietary, exercise or behavioural treatment.” Minimal treatment was defined as “either no treatment or standard unstructured
minimal dietary, exercise or behavioural advice.”
This systematic review included trials examining: dietary intervention versus minimal treatment, exercise intervention (resistance or aerobic exercise) versus
minimal treatment, behavioural management techniques for modifying diet or exercise versus minimal treatment, combination of dietary, exercise and/or
behavioural intervention versus minimal treatment.
All study duration lengths over two weeks were included.

Exclusion Criteria

Studies:
Quasi‐randomised trials.
Population:

“Conditions with reproductive symptoms similar to PCOS including: congenital adrenal hyperplasia, Cushing's Syndrome, hyperprolactinaemia, thyroid
disease and androgen‐secreting tumours. Participants were not excluded based on DM2, co‐morbidities or medication use for clinical or metabolic features
of PCOS as long as this medication use was not a primary component of the intervention or control arms. In this scenario, DM2, co‐morbidities or
medication use was noted and the effects on outcome measures assessed. Participants were not excluded based on ethnicity.”
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Intervention: Any study that used lifestyle treatment in both groups.
Study Validity.
Is it clear that there were no conflicts of
interest in the writing or funding of this
review?

Yes.

Does the review have a clearly‐ focused
question?

Yes.

Is a systematic review appropriate?

Yes.

Does the review have specified
inclusion/exclusion criteria?

Yes.

If there were specified inclusion/ exclusion
criteria, were these appropriate?

Partial.

Does the review document a
comprehensive search strategy?

Yes.

Were reviewers blind to authors,
institutions and affiliations?

No.

Were 2 or more independent reviewers
used for:

Yes.

1.

application of inclusion criteria to
assess eligibility of studies?

2.

extraction of data from study reports?

Yes.

3.

appraisal of study quality?

Yes.

All authors state their funding sources and current research. Two authors have funding from four pharmaceutical
companies, but it is unclear how this would affect the Cochrane Review.

It was unclear how complementary medicines and therapies may have fitted in the lifestyle intervention category (e.g.
Chinese medicines, acupuncture, ayurvedic medicine). Herbal medicines or supplements are not mentioned either.
However, this study included a study that looked at meal replacement supplement (Optifast), so it is assumed that meal
replacement supplements were part of the treatment inclusion criteria.

The reviewers were not blind to the study authors, institutions and affiliations.
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Were the strengths and limitations of
included studies and potential impact on
the results discussed?

Yes.

Was the validity of included trials
appraised using appropriate criteria?

Yes.

Is there a summary of the results of
individual studies?

Yes.

If meta‐analyses were conducted, was it
reasonable to do so?

Yes.

Meta‐analysis was done and was approved by the Cochrane Review group to do so. However, there are a few issues that
really depend on whether the review group take a “lumping” or “splitting” attitude to meta‐analysis. Studies used
slightly different lifestyle (three studies) or exercise regimes (three studies) to each other. The methodological quality of
all studies had a moderate to high risk of bias. How the study inconsistencies and methodological weaknesses affects
clinical outcomes overall is variable and specific to individual studies, and caution should be used when interpreting the
combined meta‐analyses and results. There were three studies that used exercise and three that used combined lifestyle
modification programmes, with the outcome measurements being done at various times (12, 16, 24, and 48 weeks). Five
studies had ≤20 women in the study, with one study having n = 90. Drop‐out was also variable between studies, with two
studies having 0% drop‐out, and the other studies having 18%, 35%, 43%, and 46%.

If meta‐analyses were conducted, was it
done appropriately?

Yes.

Other
What is the overall risk of bias?

Low.

Author’s Conclusions.
Lifestyle intervention improves body composition, hyperandrogenism (high male hormones and clinical effects) and insulin resistance in PCOS. There was no evidence of effect for lifestyle
intervention on improving glucose tolerance or lipid profiles and no literature assessing clinical reproductive outcomes, quality of life and treatment satisfaction.
Our Comments/Summary.
This Cochrane Review had a low risk of bias.
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The 6 included studies had a moderate to high risk of bias, so the meta‐analysis should be interpreted with caution because the quality of the studies on which they are based are of poor to
moderate quality. A GRADE table included with the meta‐analyses would have been useful to help indicate to readers the risk of bias for the various meta‐analyses.
Caution must be used when generalising the findings to populations other than Caucasians because of the lack of other ethnicities tested. All but one study assessed the interventions in
adults. Only one assessed the intervention in adolescents (Hoeger et al 2008).
The Cochrane Review also notes that “For all studies, the intervention group had a greater number of study visits compared to the control groups, indicating a difference in researcher
contact and intervention intensity which may exaggerate the intervention effect. Other factors affecting the implementation of a lifestyle intervention in research or clinical settings include
the range of intervention intensities, visit numbers, training of intervention providers and group versus individual treatment formats. This indicates caution both with directly combining
results and practically extrapolating research results to clinical practice.”
There are a few questions about the “splitting or lumping” of studies that affects the validity of the meta‐analysis and really depends on which approach the particular Cochrane Review
group tends to take. It seems that this review fell under the “lumping” category for meta‐analysis. The Cochrane Review states that “The study durations ranged from 12 weeks (Brown
2009; Guzick 1994; Vigorito 2007), 16 weeks (Stener‐Victorin 2009), 24 weeks (Hoeger 2008) and 48 weeks (Hoeger 2004)” and that “The lifestyle intervention was either a structured
physical activity intervention (Brown 2009; Stener‐Victorin 2009; Vigorito 2007) or a combined dietary, exercise and behavioural intervention (Guzick 1994; Hoeger 2004; Hoeger 2008).
Interventions were designed to specifically induce weight loss (Guzick 1994; Hoeger 2004; Hoeger 2008) or not specifically induce weight loss (Vigorito 2007) or to be weight maintenance
(Brown 2009; Stener‐Victorin 2009)” and “Control groups either received no lifestyle advice (Brown 2009; Guzick 1994; Hoeger 2004) or minimal lifestyle advice (Hoeger 2008; Stener‐
Victorin 2009; Vigorito 2007)” [Moran 2010]. The duration of treatment varied a lot between studies, and the lifestyle treatments also varied. It can be debated whether or not the meta‐
analyses should have been “lumped together” or split to make it more valid. If these studies come under the banner of “lifestyle” treatments then it may be valid to lump them together,
but a sub‐group meta‐analyses could have been done for the different lifestyle treatments as well.
There were some limitations to the analysis in the Cochrane Review that can only be answered with further studies that measure those particular outcomes. With regards to the volume of
evidence for each outcome presented in the Cochrane Review it is noted that no studies reported on pregnancy, live birth, or miscarriage. For the menstrual regularity outcome four studies
were noted, but these did not report outcomes as defined by the Cochrane Review methods. For ovulation outcomes, three studies were noted, but these did not report outcomes as
defined by the Cochrane Review methods. Other meta‐analyses reported in the Cochrane review used five or less of the included studies, and used the exercise and lifestyle studies in
nearly equal proportions for each meta‐analyses. Weight (endpoint) only used two studies, and weight (% change) only used one study, so caution should be used in interpreting these
results for any clinical application. The adiposity meta‐analysis only had three studies included, with two being exercise studies, so there may be a lack of volume of evidence and a skew
towards studies from exercise.
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Data Extraction Template (adopted from Cochrane review in print)
Review title:
Review ID: Lifestyle and PCOS

Study ID: Turan 2015

Reference ID:

Person extracting data: TC

Date of date extraction: 8/3/17

Year of study publication: 2015

Title: Benefits of short-term structured exercise in non-overweight women with polycystic ovary syndrome: a
prospective randomised controlled study.

Author: Turan V, Mutlu EK, Solmaz U, Ekin A, Tosun O, Tosun G, Mat E, Gezer C, Malkoc M.

Reference: Journal of Physical Therapy Science 2015;27(7):2293-7

Study design

Type of study design (cluster RCT; block randomisation; stratified randomisation; multi-arm;
factorial etc): parallel arm, prospective randomised controlled trial.

Unit of randomisation: individual women

Participants and setting

Describe setting: Training and Research Hospital, Izmir, Turkey
March 2011 – May 2014
Inclusion criteria: women with BMI within normal range (<25kg/m2)
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Diagnosis of PCOS by Rotterdam Criteria (the presence of two of the following: a polycystic ovary – the
presence of >10 cysts 208mm in diameter, and ovarian volume of >10cm3, and an echodense stroma
on transvaginal or pelvic ultrasonography; clinical hyperandrogenism (Ferriman-Gallway score >8) or
biochemical hyperandrogenism (serum testosterone level >3.6 pg/mL in the absence of other causes of
hyperantrogenism); oligomenorrhea and or anovulation.

Exclusion criteria: endocrine diseases such as diabetes, thyroid, adrenal, or pituitary gland
dysfunction, cardiovascular, hepatic or pulmonary disease, a history of orthopaedic or other physical
symptoms which would limit exercise, and those who had exercised regularly in the last 6 months.

Intervention

Experimental intervention: n=16
Structured exercise program 3 times per week for 8 weeks, 50-60 minute sessions of aerobic and
resistance exercises. Supervised by a physiotherapist.
General dietary advice but not a structured calorie restriction program was provided to all participants.

Comparison

Comparison intervention: n=16
usual pattern of physical exercise (did not participate in structured exercise program).
General dietary advice, but not a structured calorie restriction program was provided to all participants.
Outcomes:
Outcomes: Anthropometric parameters (BMI, waist and hip measurements)
Cardiovascular parameters (BP, heart rate, resp rate, Max VO2,
Metabolic parameters (HDL and LDL cholesterol, triglycerides, total cholesterol, fasting glucose, fasting
insulin, and HOMA-IR)
Hormone levels (follicle stimulating hormone, lutenizing hormone, estradiol, total and free testosterone).
Study methods
Risk of bias
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Adequate sequence
generation

High / Unclear / Low
“Randomization was carried out using a computer generated random number table”

Was the allocation
sequence adequately
generated?
High / Unclear / Low

Allocation concealment
Was allocation
concealment adequate?

Describe:

”pre-labeled, sealed envelopes”

Blinding

Participant:

High / Unclear / Low

Was knowledge of the
allocated intervention
adequately prevented
during the study?

Clinician:

High / Unclear / Low

Outcome assessor :

High / Unclear / Low

Describe: blinding would not have been possible due to the nature of the
intervention, however, outcomes are biochemical measures and would not have
been influenced by knowledge of group allocation.

High / Unclear / Low

Incomplete outcome
data addressed
Were complete outcome
data adequately
addressed?

32 women randomised, 16 per group.
Describe any loss of participants to follow-up at each data collection point:

Describe any exclusion of participants after randomisation: 2 participants were
excluded as “drop outs” of the exercise group due to inadequate attendance.
Was the analysis intention to treat?
If not has the data been able to be re-included?

Free of selective
reporting bias
Are reports of study free
of suggestions of
selective reporting bias?

Free of other bias

High / Unclear / Low
Describe:

all pre-specified outcomes are reported.

Data are presented as mean ± standard error rather than standard deviation.

High / Unclear / Low

Was the study apparently If the study was stopped early, explain the reasons:
free of other problems
that could put it at high
risk of bias?
Describe any baseline imbalance: groups appear even at baseline, except for BP(the
control group appears to have a lower mean BP of 110/70 compared to the
intervention groups mean BP of 120/75, and the control group has a higher mean
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estradiol at 56.7pmol/L compared to the intervention groups mean estradiol of 36.0
pmol/L. The significance of this is unclear.

Describe any differential diagnosis:
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3.2
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS, are behavioural interventions (compared to different
types of behavioural interventions) effective for improving anthropometric, metabolic,
reproductive, fertility, quality of life and emotional wellbeing outcomes?

Narrative synthesis
Clinical need for the question
Lifestyle intervention (diet, physical activity and behavioural interventions) is first line PCOS treatment. With
weight gain increasing in women across the population, and prevention of weight gain a national and
international priority, the need for preventive strategies also extends to PCOS [1]. Indeed, women with PCOS
demonstrate a greater mean 10 year weight gain of 8.9kg (95% CI: 7.5‐10.2) compared to women without
PCOS [6.2kg (95% CI: 6.0‐6.5)] [2] which translates to ~1kg average expected weight gain in PCOS per year
compared to the mean of ~600 grams/year in young women without PCOS .
Previous lifestyle intervention studies in PCOS have focused on short‐term dietary interventions with or
without an exercise component. Numerous uncontrolled dietary intervention studies which have shown
limited success, with an overall weight loss effect of between 5‐15% of initial body weight in addition to
improvement in complications exacerbated by weight gain including IR, menstrual dysfunction and
psychological features [3], however retention and sustainability were suboptimal. With the majority of lifestyle
intervention studies focused on dietary intervention there is an unmet need to explore other strategies in
PCOS, including behaviour change interventions.
Behavioural and cognitive behavioural interventions are the most commonly used psychological approaches
to weight management. Behaviour therapy results in significantly greater weight loss than placebo, and
behaviour/cognitive behaviour therapy combined with diet and exercise is more effective than diet and
exercise interventions alone. More intensive behavioural interventions were associated with greater weight
loss [4]. Behavioural and cognitive behavioural intervention approaches target the behaviours (and their
antecedents and consequences) and cognitions thought to be maintaining a positive energy balance [5].
Behavioural and cognitive behavioural interventions have the strongest empirical support in the treatment
of overweight/obesity and are recommended by international practice guidelines for the treatment of
overweight and obesity [e.g., 6, 7].
One study evaluating engagement within a multidisciplinary PCOS clinic comprising a dietitian, health
psychologist, gynaecologist and endocrinologist treating adolescents supports incorporation of 'behavioural
intervention’, reporting enhanced weight loss outcomes when combined with dietary consultation compared
to receiving neither or dietary advice only (‐1.3±4.2kg vs 2.0±2.8kg or ‐1.2±4.3kg, respectively; [8]). Yet,
specific techniques implemented were not well defined or replicable and other outcomes including changes
to metabolic, reproductive and psychosocial functioning were not assessed.
Two randomised controlled trials have evaluated interventions that included behavioural components. Both
provided minimal detail regarding the behavioural component of the interventions. Hoeger [9] reported the
use of a comprehensive lifestyle intervention with placebo encompassing nutrition, behaviour and physical
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activity delivered over 24 weekly interactive group session followed by a maintenance program incorporating
12 group sessions conducted over 24 weeks compared to placebo alone. Significant weight reduction occurred
at 48 weeks in the lifestyle group but the change was not significantly different from the placebo group.
Hoeger [10] reported the use of a lifestyle modification program incorporating training in diet, exercise, and
behaviour modification skills. This intervention targeted self‐esteem and social support and combined
frequent contact, structured lectures and personalised strategies. The 24‐week program combined individual
appointments and 16 group sessions. Parents and adolescents attended separately. Serum levels of SHBG
increased, and free androgen index and plasminogen activator‐1 decreased significantly in the lifestyle group
but not in the placebo group. These program descriptions do not provide important information about the
theoretical framework of the behavioural intervention, or the combination and intensity of the behavioural
strategies used.
In the absence of research examining and/or describing behavioural weight loss interventions in women with
PCOS, treatment decisions may be informed by the research in other weight related comorbidities, for
example type 2 diabetes and cardiovascular disease. A comprehensive systematic review of lifestyle
interventions in populations at risk of Type II Diabetes or Cardiovascular Disease summarised key successful
factors of varying combinations of lifestyle interventions related to improved diet and physical activity
behaviours [11]. Use of behavioural change techniques in combination with diet and exercise interventions
resulted in greater weight loss than diet and/or physical activity alone [11]. In particular, clustering of
behaviour change techniques with emphasis on self‐management appears to enhance efficacy of weight loss
and diet and physical activity behaviour change [11]. Social support from family members potentiates
intervention outcomes, with evidence to suggest greater weight outcome measures at up to 12 months post‐
intervention when social support from family is targeted, compared with interventions not incorporating social
support [11]. Mode of delivery and intervention facilitator (with appropriate training), setting and intensity
did not appear to significantly alter outcomes [11]. Overall, these findings support the addition of: 1/
established behaviour change techniques (goal setting, problem solving, goal review and active feedback) 2/
self‐management/ self‐monitoring techniques and 3/ social support to preventive lifestyle interventions [11].
These findings are largely consistent with international practice guidelines for the treatment of overweight
and obesity [e.g., 6].
For example, the Australian NHMRC Clinical Practice Guidelines for the Treatment of Overweight and
Obesity promote the use of behaviour change techniques and psychological therapies in conjunction with
lifestyle interventions [6, pg 45]. These guidelines also highlight the need for resources (e.g., written, audio‐
visual) and the potential for internet programs to supplement to face to face support. The strategies
recommended by these guidelines include; goal‐setting, self‐monitoring, stimulus control, cognitive
restructuring, problem solving, assertiveness training, slowing the rate of eating, reinforcing changes, and
relapse prevention. Previous research has also demonstrated that extending treatment up to 12‐months can
result in greater weight loss and delayed weight regain, but participant retention is a challenge. Continued
contact after treatment (face‐to‐face or telephone) does improve weight‐loss maintenance. Including
support people in treatment (e.g., partner, friend) is associated with better weight loss and weight‐loss
maintenance. Combining behavioural/cognitive behavioural weight loss interventions with more intensive
interventions including very low calorie diets and weight loss medications results in better weight loss than
using these interventions alone [12‐15].

Evidence to answer the question
We did not identify any evidence in women with PCOS to answer the question and therefore the efficacy of
behavioural strategies and/or behavioural/cognitive behavioural interventions for improving anthropometric,
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metabolic, reproductive, fertility, quality of life and emotional wellbeing outcomes remains unclear and
research recommendations have been made.

Recommendation
CLINICAL CONSENSUS RECOMMENDATION
Lifestyle interventions could include behavioural strategies (goal‐setting, self‐monitoring, stimulus control,
cognitive restructuring, problem solving, assertiveness training, slowing the rate of eating, reinforcing changes,
and relapse prevention) to optimise weight management and/or health behaviour change and emotional
wellbeing in women with PCOS, as per general population recommendations [e.g., 6].
Comprehensive health behavioural or cognitive behavioural interventions could be considered to provide
support, increase engagement, retention and adherence and improve maintenance of health behaviour
change and improve health outcomes in women with PCOS.

Important considerations for GRADE
Justification
In comparable populations, including adults at risk of Type 2 Diabetes development, use of behavioural change
strategies and/or behavioural/cognitive behavioural interventions in combination with diet and exercise
interventions is associated with greater weight loss than diet and/or physical activity alone. In particular,
emphasis on self‐management components appears to enhance efficacy of weight loss and health behaviour
change. Overall, these findings support the addition of: 1/ established behaviour change techniques (goal‐
setting, self‐monitoring, stimulus control, cognitive restructuring, problem solving, assertiveness training,
slowing the rate of eating, reinforcing changes, and relapse prevention)[6] 2/ self‐management/ self‐
monitoring techniques and 3/ social support to preventive lifestyle strategies in PCOS.
Subgroups
Behavioural strategies and/or behavioural/cognitive behavioural interventions appears to be effective over a
wide range of sub‐groups with effectiveness noted across varying BMI, age and ethnic groups in the general
population [5], supporting broad application. In adolescents and in some cultural subgroups engagement of
family members should be considered.
Resource requirements
Evidence in general population demonstrates behavioural interventions can be delivered with equal efficacy
by a range of trained health professionals (i.e. doctors, nurses, dietitians/nutritionists, exercise specialists and
trained health professionals). Similarly behavioural intervention appears efficacious across a range of delivery
methods – individual, group, mixed and remote methods. Evidence does generally support a positive
relationship between amount of contact or frequency of visits and improved outcomes, including weight loss
and dietary modification. However previous randomised trials have demonstrated that low‐intensity contact
with minimal resources is sufficient to prevent weight gain in high risk groups, including women of
reproductive age [16‐18].
Primary resources required would include adequate training in behavioural lifestyle change, including
engagement skills consistent with motivational interviewing as well as skills to facilitate goal setting, problem
solving, improved self‐management strategies and application of active listening.
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Policy context, health system, resources and health professional training and access as well as geographical
region will influence resource requirements and availability. In general current resources are inadequate for
delivery of intensive lifestyle interventions.
Cost effectiveness
High quality evidence to assess this criterion is limited. Regional circumstances should be considered when
assessing cost and resources.
Equity
Evidence supports positive outcomes including increased physical activity and weight loss in lower and higher
risk populations including participants of higher and lower starting weight, sedentary and non‐sedentary
groups and groups at increased risk of cardiovascular disease. Effectiveness may be reduced in the presence
of chronic disease, including those with Type 2 Diabetes compared to those without, necessitating the need
for more intensive multi‐disciplinary care.
Acceptability
Health professional training, time, capability and confidence may limit acceptability for implementation of
behavioural and cognitive behavioural interventions. Barriers could be related to the balance between
consultation time available and efficacy to induce change.
Feasibility – use statement about policy etc in other sections
Policy settings, health system enablers, education and engagement of health professionals and patient
considerations (such as the cost of longer consultations and/or consultations with other health
professionals) will affect feasibility.
Implementation
Barriers to implementation could include resources available to health care professionals, adequate training
and clinical acceptability related to time, potentially increased engagement with additional health care
providers and increased patient contact.
Yet behavioural intervention could be applied as a form of shared decision making by health professionals and
used as a strategy to replace traditional education approaches in health care. Health professional resources,
including frameworks and behavioural change approaches following training in conjunction with guidelines
could help address barriers to implementing behavioural change intervention in the treatment of PCOS.
Education of health professionals lifestyle interventions and interdisciplinary approaches.
Policy settings, health system enablers, education and engagement of health professionals and patient
considerations (such as the cost of longer consultations and/or consultations with other health professionals)
need to be considered in implementation. Some consumer‐targeted resources (including books, websites and
online programs) claim benefits for specific macronutrient composition for women with PCOS, so greater
education for consumers and health professionals around evidence‐ based dietary approaches is important.
Monitoring and evaluation
A clinical judgment will need to accompany any recommendations and address: any indicators that should
be monitored and should implementation of the recommendation be evaluated.
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Long‐term follow‐up of all important outcomes should be recorded and evaluated.
Self‐monitoring of health behaviours (eg. Daily steps, fruit and vegetable consumption) and outcomes (eg.
Menstrual cycles and/or weight) supported by health professional feedback for the woman with PCOS, is
vital for lifestyle intervention efficacy.
Evaluation of lifestyle integration into routine care
Attendance of sessions
Process and outcome evaluations are required during implementation and scale up.
Population and health administrative data to could be used to assess uptake of the guideline.
Research Recommendations
High‐quality randomised controlled trials evaluating the efficacy of behavioural strategies and/or
behavioural/cognitive behavioural interventions to optimise health behaviour change and/or weight
management are required to evaluate additional benefits of adding of behavioural strategies and/or
behavioural/cognitive behavioural interventions to dietary and/or exercise prescription approaches in this
population for improved anthropometric, metabolic, reproductive, fertility, quality of life and emotional
wellbeing outcomes.
Longitudinal evaluation from PCOS specific research would address current gaps and provide insight across
feasibility, acceptability, implementation and efficacy.
High‐quality randomised controlled trials evaluating the efficacy of behavioural strategies and/or
behavioural/cognitive behavioural interventions in women with polycystic ovary syndrome are important to
address:








The extent of the additional benefits of adding behavioural strategies and/or behavioural/cognitive
behavioural interventions to stand‐alone dietary and/or exercise prescription approaches in
improving weight, metabolic, reproductive and psychosocial well‐being;
Provide evidence of the efficacy of differing types of lifestyle management;
Provide evidence for the effect of behavioural strategies and/or behavioural/cognitive behavioural
interventions across varying phenotypic profiles of women with polycystic ovary syndrome including
variation by body mass index categories of healthy, overweight or obese;
Provide evidence for the effect of behavioural strategies and/or behavioural/cognitive behavioural
interventions in the prevention of weight gain compared to weight loss.
Provide evidence for the effect of behavioural strategies and/or behavioural/cognitive behavioural
interventions for improved metabolic (i.e. insulin resistance), reproductive (i.e. menstrual
dysfunction, infertility) and psychosocial dysfunction (i.e. quality of life, depression, anxiety,
disordered eating) in women with PCOS.
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Appendix I: Methods
PICO/selection criteria

Inclusion criteria

Ranked 1 (across 4 questions) Chair ranked 1

Participants (P)

Intervention
(I)

Comparison
(C)

Outcomes (O)

Study type

Limits

Females with
PCOS (diagnosed
by Rotterdam,
NIH or AES) of
any age,
ethnicity, weight
and with any co‐
morbidity.

All types of
behavioural or
psychological
interventions
that are
quantifiable.
Structure,
components
or theories of
behavioural
intervention
must be
included.
Duration of
behavioural
intervention
≥ 2 weeks.

Other types of
quantifiable
behavioural or
psychological
interventions
or
nothing/mini
mal. Duration
of behavioural
intervention
≥ 2 weeks.

Anthropometric:
Weight, BMI, WC
Metabolic: HbA1c,
Fasting insulin,
fasting glucose,
HOMA, OGTT insulin,
OGTT glucose, lipids
(total cholesterol,
LDL, HDL, TG),
Systolic BP

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials.

English
language
Use
original
search
for
lifestyle
and add
RCT
filter and
screen
from
beginnin
g (no
time
limit/up
date).

Subgroup by:
BMI, adolescents,
adult,
preconception,
pregnancy, post‐
menopausal,
PCOS phenotype,
those using no
other medication.
Can be taking any
medications to
manage PCOS
symptoms,
DM2, co‐
morbidities, as
long as this
medication use is
not a primary
component of
the intervention
or control arms.
Document
diabetes status,
smoking status.

Reproductive:
Hirsutism (clinical
HA) biochemical HA
(total testosterone,
SHBG, FAI, free
testosterone),
ovulation, menstrual
regularity,
Psychological:
Anxiety, depression,
quality of life
For pregnancy
subgroups
Anthropometric:
Weight, BMI,
gestational weight
gain
Metabolic: Fasting
insulin, fasting
glucose, HOMA,
OGTT insulin, OGTT
glucose, lipids (total
cholesterol, LDL,
HDL, TG)
Reproductive: Live
birth, pregnancy,
miscarriage,
gestational diabetes,
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preeclampsia, birth
weight
Psychological:
Anxiety, depression,
quality of life
Females without
PCOS.

Exclusion criteria

Taking anti‐
obesity
medications
(metformin isn’t
an exclusion).
Bariatric surgery.
Patients using
medications for
DM2, co‐
morbidities or for
clinical or
metabolic
features of PCOS,
as the primary
component of
the intervention
or control arms of
a study.

Behavioural
interventions
that can’t be
quantifiable

Treatment
regime that
isn’t
quantified

Interventions
taken with
anti‐obesity
medications.

Treatments
used in
conjunction
with anti‐
obesity
medications.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.
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Search
1 exp polycystic ovary syndrome/ (12770)
2 polycystic ovar*.mp. (14993)
3 poly‐cystic ovar*.mp. (13)
4 PCO*.mp. (24502)
5 (stein‐leventhal or leventhal).mp. (914)
6 anovulation/ (2224)
7 anovulat*.mp. (5793)
8 oligo‐ovulat*.mp. (79)
9 oligoovulat*.mp. (43)
10 (ovar* adj5 (sclerocystic or polycystic or
poly‐cystic or degenerat* or hyperandrogen* or
hyper‐androgen*)).mp. (15787)
11 or/1‐10 (36142)
12 exp cognitive therapy/ (23581)
13 exp relaxation techniques/ (8400)
14 (cognitive adj2 therap*).mp. (26454)
15 (relax* adj2 technique*).mp. (1399)
16 exp Psychotherapy/ (183196)
17 psychotherap*.mp. (81458)
18 exp Behavior Therapy/ (67131)
19 (behavio* adj2 therap*).mp. (41283)
20 risk reduction behavior/ (11488)
21 (risk reduction adj2 behavio*).mp. (12408)
22 choice behavior/ (29632)
23 (choice adj2 behavio*).mp. (30502)
24 behavior control/ (1749)
25 (behavio* adj2 control).mp. (9083)
26 exp health behavior/ (160064)
27 (health adj2 behavio*).mp. (65552)

28 exp life style/ (82011)
29 exp life change events/ (22893)
30 (life*style adj2 change*).mp. (7183)
31 (life*style adj2 intervention*).mp. (4974)
32 (life*style adj2 modif*).mp. (5286)
33 (life*style adj2 choice*).mp. (950)
34 social support/ (64807)
35 (social adj2 support*).mp. (76676)
36 Social behavior/ (48495)
37 (social* adj2 behavio*).mp. (64430)
38 Relaxation.mp. (96883)
39 exp self efficacy/ (16975)
40 self‐efficacy.mp. (25278)
41 exp Health Promotion/ (70658)
42 (health adj2 promotion).mp. (78736)
43 exp Health Education/ (158738)
44 (health* adj2 education).mp. (88768)
45 (motivation* adj2 therap*).mp. (649)
46 interview*.mp. (302385)
47 or/12‐46 (1120639)
48 search$.tw. or meta‐analysis.mp. or meta‐
analysis.pt. or review.pt. or di.xs. or
associated.tw. (8850182)
49 clinical trial.mp. or clinical trial.pt. or
random.mp. or tu.xs. (4574685)
50 48 or 49 (11402452)
51 11 and 47 and 50 (729)
52 limit 51 to (english language and humans)
(646)

Database search results
Database
MEDLINE, epub, IP
ALL EBM
PsycInfo
EMBASE
CINAHL
TOTAL

07/06/2017
646
43
94
215
169
1167
Duplicates removed over total
Screened
Excluded based on T & A
Excluded based on full text
Unable to retrieve full text
Included

130
1037
1020
15
2
0
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PRISMA flowchart
*Unable to retrieve 2 articles

Eligibility

Screening

Identification

Database search
2017=1167

Through other sources
2017=0

Duplicates removed
2017=130

Screened
2017=1037

Excluded based on abstract
2017=1020

Retrieved full‐text
2017=15*

Excluded based on full‐text
2017=15

Included

Included in qualitative synthesis
2017=0

Included in quantitative synthesis
(meta‐analysis)
2017=0
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3.3
EVIDENCE REVIEW
Clinical question: In women with PCOS, are diet interventions (compared to different diets) effective for
improving anthropometric, metabolic, fertility, and emotional wellbeing outcomes?
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Summary of evidence ....................................................................................................................................................... 2
Important considerations for GRADE ............................................................................................................................... 4
Recommendations ............................................................................................................................................................ 6
Methods ............................................................................................................................................................................ 7
References ...................................................................................................................................................................... 12
Appraisal of included studies .......................................................................................................................................... 13

1

Summary of evidence
Included studies
There are four articles from three studies identified by our search:


One moderate quality RCT with a moderate risk of bias investigated the changes in anthropometric, metabolic
and non‐fertility outcomes by comparing a high protein (HP) diet to a high carbohydrate (HC) diet [1].



One high quality RCT with a low risk of bias investigating the changes in anthropometric and metabolic outcomes
by comparing a DASH diet with a control diet [2, 3].



One low quality RCT with a high risk of bias investigating the changes in anthropometric and metabolic outcomes
by comparing a high protein diet with a normal protein diet [4].

Methodological quality/risk of bias
Methodological limitations and factors contributing to a higher risk of bias included inadequate or unstated
allocation concealment, inadequate and unstated blinding of participants, investigators, care providers and/or
assessors. Blinding of participants and researchers is difficult for lifestyle interventions and could be supported by
outcome assessor blinding.
Some studies were either not powered adequately or it was unclear if it was powered at all. A high drop‐out rate of
participants was observed in one study [1] which will bias outcomes.
Certainty of the evidence
The body of evidence included here is of very low certainty with serious risk of bias, indirectness and imprecision;
with no serious risk of inconsistency or publication bias.
Consistency of studies
There was a broad range of ages and BMI in the women included in the studies. Participants were not taking other
medication (e.g. oral contraceptives, hormones, insulin‐sensitising agents) immediately before or during the studies.
The macronutrient composition of the intervention and control treatments varied between studies because the
studies emphasized changing different components of a diet. One study compared HP to HC diets [1], and one study
compared HP to NP [4]. The other study compared a DASH diet to a control diet [2, 3]. The total energy load of the
diets also varied, with one allowing a 4187 kJ deficit [1], another allowing a ~1464‐2929 kJ deficit [2, 3], or allowed
~84‐105kJ/kg current weight/day for participants who were overweight or obese, and ~105‐126 kJ/kg current
weight/day for participants who were normoweight [4]. There was also variation across studies in terms of the
support and advice given to participants. The compositions of the individual diets are shown in Table 1 below. Study
duration and follow‐up times also varied.
Table 1. Nutritional composition of diets used in the four included studies to treat and manage PCOS.

Energy (kJ/day)

Stamets et al 2004 [1]

Asemi et al 2014 [2, 3]

Toscani et al 2011 [4]

HP diet

HC diet

DASH diet

Control
diet

HP diet

NP diet

N/A.
Energy
needs
were
calculated
for each
participant

N/A.
Energy
needs
were
calculated
for each
participant

N/A.
Energy
needs
were
calculated
for each
participant

N/A.
Energy
needs
were
calculated
for each
participant

N/A. Energy
needs were
calculated
for each
participant
to provide
~84‐105kJ/kg

N/A. Energy
needs were
calculated
for each
participant
to provide
~84‐105kJ/kg
2

to provide
4187kJ
deficit/d

to provide
4187kJ
deficit/d

to provide
~1464‐
2929 kJ
deficit/d

to provide
~1464‐
2929 kJ
deficit/d

current
weight/day
for
participants
who were
overweight
or obese,
and ~105‐
126 kJ/kg
current
weight/day
for
participants
who were
normoweight

current
weight/day
for
participants
who were
overweight
or obese,
and ~105‐
126 kJ/kg
current
weight/day
for
participants
who were
normoweight

Carbohydrate (%
kJ)

40

55

52

52

40

55

Protein (%kJ)

30

15

18

18

30

15

Total fat (%kJ)

30

30

30

30

30

30

Saturated fatty
acids (% kJ)

‐

‐

Polyunsaturated
fatty acids (% kJ)

‐

‐

Monounsaturated ‐
fatty acids (% kJ)

‐

Cholesterol
(mg/d)

‐

‐

Total fiber (g/d)

‐

‐

GI

‐

‐

Glycaemic load
(GL)

‐

‐

Results
The majority of the anthropometric, metabolic, fertility, non‐fertility outcomes showed no significant differences
between dietary treatments. Given the limited comparative results of diet interventions it is very difficult to make
conclusions about the effectiveness for anthropometric, metabolic, fertility, non‐fertility, or quality of life outcomes.
Citation

Patient
Included

Intervention

Comparisons

Findings

Risk of Bias
Rating/GRADE
certainty

Stamets et al
2004

NI=17,
NC=18

High protein
(HP) diet

High carbohydrate
(HC) diet

No significant
differences between
any outcomes.

Moderate
risk/Low
certainty
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Toscani et al
2011

NI=9
NC=9

High protein
(HP) diet

Normal protein (NP)
diet

No differences reported
between interventions.

High risk/Very
low certainty

Asemi et al
2014/ Asemi
et al 2015

NI=24
NC=24

DASH diet

Diet with same
macronutrients as
DASH diet

Reduction in serum
insulin levels in favour
of DASH diet (‐1.88
versus +2.89 µIU/mL; P
=0.03, change from
baseline).

Low risk/
Moderate
certainty

Important considerations for GRADE
Outcomes
All studies measured anthropometric outcomes. The number and types of anthropometric measures used varied
between studies. All studies measured metabolic outcomes. The number and types of metabolic measures used
varied between studies. One study measured non‐fertility outcomes. One study reported on fertility outcomes
(amenorrhea) but no statistical comparison could be made between groups. With the exception of reductions in
serum insulin levels in favour of the DASH diet in one study, there were no differences for any outcomes between
any interventions.
Subgroups
There was no population subgroup analysis presented. Caution should be exercised when generalising the findings to
subgroups such as some ethnic populations. As the majority of participants were likely to be European Caucasians,
caution should be exercised when generalising the findings to other ethnic populations. All studies were performed
in adults and the majority of participants were likely to be overweight or obese. Caution should be exercised when
generalising the findings to adolescents or for lean women.
Generalisability
The evidence from the included studies could be generalisable to women with PCOS and overweight and obesity. All
diets aimed to achieve weight loss with an energy deficit. Caution should be exercised when generalising the findings
to modifying diet composition where weight loss was not specifically aimed for or where weight maintenance was
aimed for. Caution should be exercised when generalising the findings to different ethnic populations, adolescent
women and lean women.
Applicability
The recommendations are based on evidence applicable to the general population internationally.
Resource requirements
Since most health practitioners do not recommend specific dietary composition, the recommendations are unlikely
to change current practice or resource requirements.
Policy context, health system, resources and health professional training and access as well as geographical region
will influence resource requirements and availability. In general current resources are inadequate for delivery of
intensive lifestyle interventions.
Cost effectiveness
The recommendations may increase healthcare costs through increased consultation times and referral to health
professionals, however the long‐term benefits of dietary and lifestyle modification may reduce the health and
4

economic burden of PCOS. However there is inadequate evidence in the general population for cost effectiveness of
lifestyle interventions.
Equity
The effectiveness of the recommended interventions may be impacted in certain groups due to limited access to
evidence‐based dietary education (from health professionals including dietitians) as a result of location or finances.
Evidence supports positive outcomes including increased physical activity and weight loss in lower and higher risk
populations including participants of higher and lower starting weight, sedentary and non‐sedentary groups and
groups at increased risk of cardiovascular disease. Effectiveness may be reduced in the presence of chronic disease,
including those with Type 2 Diabetes compared to those without, necessitating the need for more intensive multi‐
disciplinary care.
Acceptability
The recommendations are unlikely to significantly change usual care for most health practitioners although may
necessitate longer consultation times and increased referral to health professionals. Consumers (women with PCOS)
may want more specific dietary advice to assist them in implementing the recommendations to lose weight and/or
prevent weight gain. Acceptability will be influenced by the expectations, cultural considerations and health literacy
of the women and accessibility and affordability of the interventions.
Feasibility
Policy settings, health system enablers, education and engagement of health professionals and patient
considerations (such as the cost of longer consultations and/or consultations with other health professionals) will
affect feasibility.
Implementation
Policy settings, health system enablers, education and engagement of health professionals and patient
considerations (such as the cost of longer consultations and/or consultations with other health professionals) need
to be considered in implementation. Some consumer‐targeted resources (including books, websites and online
programs) claim benefits for specific macronutrient composition for women with PCOS, so greater education for
consumers and health professionals around evidence‐ based dietary approaches is important.
Monitoring and evaluation
A clinical judgment will need to accompany any recommendations and address: any indicators that should be
monitored and should implementation of the recommendation be evaluated. Long‐term follow‐up of all important
outcomes should be recorded and evaluated. Process and outcome evaluations are required during implementation
and scale up.
Research priorities
Large, well‐designed and long‐term studies investigating different dietary compositions in this population. Further
research is needed to investigate the impact of a range of dietary compositions on weight and metabolic outcomes
in both lean and overweight/obese women with PCOS. This could include dietary interventions that have been
found to improve insulin sensitivity and reduce the risk of type 2 diabetes and cardiovascular disease in other
populations, including a variety of diet approaches: lower glycaemic load or glycaemic index, Mediterranean, plant‐
based and DASH‐style diets for a range of outcomes. It is acknowledged that not all diets need to be trialed in this
PCOS population. Large scale, general population studies will also be of relevance here.
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Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS



With a reduction in dietary energy intake, a variety of balanced dietary approaches can be recommended to
induce weight loss in women with PCOS and overweight and obesity, as per general population guidelines.
General healthy eating principles should be followed for all women with PCOS across the life course, as per
general population recommendations.

CLINICAL PRACTICE POINTS



No or limited evidence that one isocaloric diet type is better than other diet types in PCOS
No current evidence that women with PCOS differentially respond in terms of weight to weight management
intervention.

RESEARCH RECOMMENDATION
Further research is required including larger, adequately powered, rigorously designed studies. These need to
assess a range of diet compositions including low GI in both weight loss and weight maintenance in women with
PCOS who are overweight and not overweight. There needs to be more monitoring of safety and harms of diets
and longer follow‐up. There is also a need to address the high drop‐out rate from dietary intervention studies.
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Methods
Study selection criteria
Population

Inclusion: Women with Polycystic Ovary Syndrome. All ages. Women of all weights. All medical
conditions (co‐morbidities). Document specific co‐morbidities. Any lifestyle characteristics.
Document all characteristics (e.g. smokers).
Exclusion: Women taking anti‐obesity medications (e.g. orlistat).

Intervention

Inclusion: All types of dietary compositions. Interventions were included that both aimed to
achieve weight loss and for which weight loss was not specifically aimed for or weight
maintenance was aimed for. Commonly prescribed dietary compositions include low
carbohydrate, low GI, reduced calorie, very low calorie, and high protein diets. Diet intervention
may include herbal or complementary medicines or ingredients, but the control diet must also
use the same herbal or complementary medicine. Duration of dietary intervention ≥ 2 weeks.
Exclusion: Comparisons of different modes of delivery of the same or different dietary
interventions.
Use of other dietary supplements (e.g. meal replacements, diet pills).

Comparison

Inclusion: All types of dietary compositions (different to the intervention diet).
Exclusion: Usual diet or original patient diet if it is has not defined its nutritional composition.

Outcomes

Inclusion: Anthropometric outcomes. These include weight loss measures such as % and kg of
original weight lost, % and kg weight loss over time (e.g. kg/week) if reported, Reduction in BMI,
Reduction in waist circumference and waist‐to‐hip ratio, % and kg fat mass (central/truncal and
total) measured using BIA, DEXA, MRI or CT, % and kg Lean mass.
Fertility outcomes such as rate of pregnancy, rate of live birth, rate of miscarriage. Menstrual
regularity Initiation of menses or significant shortening of cycle length, or any other reporting
formats. Ovulation measures such as number of ovulatory menstrual cycles, or any other
reporting formats.
Non‐fertility outcomes such as reproductive hormonal parameters. These include total
testosterone, sex hormone binding globulin (SHBG), measures of free androgens (e.g. free
androgen index, free testosterone), and hirsutism (Ferriman‐Gallwey score).
Metabolic outcomes. These include insulin and glucose measures such as fasting blood glucose,
oral glucose tolerance test (OGTT) glucose and insulin, fasting insulin, homeostasis assessment of
insulin resistance (HOMA‐IR), insulin sensitivity test – oral glucose tolerance test (ISI‐OGTT),
postprandial glucose, HbA1‐C. Lipid profile measures such as total cholesterol, high‐density
lipoprotein cholesterol (HDL‐C), low‐density lipoprotein cholesterol (LDL‐C), LDL:HDL ratios,
triglycerides, apoproteins. Blood pressure, highly sensitive C‐reactive protein (CRP), fibrinogen,
and plasminogen activator inhibitor (PAI).
Quality of life outcomes, and emotional wellbeing outcomes.
Surrogate measures of insulin resistance.
Exclusion: Fat mass measured using skin‐fold tests.

Study type

Inclusion: For the specified outcomes, systematic reviews and RCTs addressing the outcomes are
sought.
Exclusion: Any study lower than a RCT. Non‐RCT studies are excluded.

Publication
Date:

Any

Language:

English
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Search Strategy
Evidence
source
All EBM
(Ovid) *

Medline
(Ovid)

Date of search and issue searched
7 June 2017.
EBM Reviews ‐ Cochrane Database of Systematic Reviews <2005 to May 31, 2017>, EBM
Reviews ‐ ACP Journal Club <1991 to May 2017>, EBM Reviews ‐ Database of Abstracts of
Reviews of Effects <1st Quarter 2016>, EBM Reviews ‐ Cochrane Central Register of
Controlled Trials <April 2017>, EBM Reviews ‐ Cochrane Methodology Register <3rd Quarter
2012>, EBM Reviews ‐ Health Technology Assessment <4th Quarter 2016>, EBM Reviews ‐
NHS Economic Evaluation Database <1st Quarter 2016>
7 June 2017.
Ovid MEDLINE(R) Epub Ahead of Print, In‐Process & Other Non‐Indexed Citations, Ovid
MEDLINE(R) Daily, Ovid MEDLINE and Versions(R)

EMBASE

7 June 2017.

(Ovid)

Embase Classic+Embase to 6 June 2017

Psych Info

7 June 2017.

(Ovid)

PsycINFO to May Week 5 2017

CINAHL

7 June 2017.

Australasian November 1st 2010 (no longer updated so was not searched)
Medical
Index
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)

Search terms in Medline*
(Note: This question about diet was searched at the same time as lifestyle and exercise, thus three searches were
combined – one for diet, exercise, and lifestyle; *Search terms appropriately translated, were used in other
databases).
1 exp polycystic ovary syndrome/ (12589)
2 polycystic ovar*.mp. (16283)
3 poly‐cystic ovar*.mp. (29)
4 PCO*.mp. (26913)
5 (stein‐leventhal or leventhal).mp. (920)
6 anovulation/ (2149)
7 anovulat*.mp. (6043)
8 oligo‐ovulat*.mp. (85)
9 oligoovulat*.mp. (55)
10 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
11 or/1‐10 (38832)
12 exp cognitive therapy/ (22788)
13 exp relaxation techniques/ (8292)
14 (cognitive adj2 therap*).mp. (28635)
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15 (relax* adj2 technique*).mp. (1692)
16 exp Psychotherapy/ (181083)
17 psychotherap*.mp. (84120)
18 exp Behavior Therapy/ (65210)
19 (behavio* adj2 therap*).mp. (43615)
20 risk reduction behavior/ (10434)
21 (risk reduction adj2 behavio*).mp. (11408)
22 choice behavior/ (27877)
23 (choice adj2 behavio*).mp. (29055)
24 behavior control/ (1653)
25 (behavio* adj2 control).mp. (9556)
26 exp health behavior/ (151341)
27 (health adj2 behavio*).mp. (66699)
28 exp life style/ (78933)
29 exp life change events/ (21859)
30 (life*style adj2 change*).mp. (8285)
31 (life*style adj2 intervention*).mp. (5846)
32 (life*style adj2 modif*).mp. (6243)
33 (life*style adj2 choice*).mp. (1132)
34 social support/ (62715)
35 (social adj2 support*).mp. (79274)
36 Social behavior/ (45443)
37 (social* adj2 behavio*).mp. (63423)
38 Relaxation.mp. (113754)
39 exp self efficacy/ (16352)
40 self‐efficacy.mp. (28163)
41 exp Health Promotion/ (67604)
42 (health adj2 promotion).mp. (79807)
43 exp Health Education/ (154855)
44 (health* adj2 education).mp. (91788)
45 (motivation* adj2 therap*).mp. (658)
46 interview*.mp. (327100)
47 or/12‐46 (1169638)
48 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
49 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
50 48 or 49 (10735244)
51 11 and 47 and 50 (780)
52 limit 51 to (english language and humans) (646)
53 limit 52 to yr="2010 ‐Current" (334)
54 exp polycystic ovary syndrome/ (12589)
55 polycystic ovar*.mp. (16283)
56 poly‐cystic ovar*.mp. (29)
57 PCO*.mp. (26913)
58 (stein‐leventhal or leventhal).mp. (920)
59 anovulation/ (2149)
60 anovulat*.mp. (6043)
61 oligo‐ovulat*.mp. (85)
62 oligoovulat*.mp. (55)
63 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
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64 or/54‐63 (38832)
65 diet*.mp. (644479)
66 nutrition*.mp. (332796)
67 meal*.mp. (63513)
68 food*.mp. (518934)
69 (Energy adj3 restrict*).mp. (2712)
70 (Energy adj3 reduc*).mp. (10244)
71 Kilojoule*.mp. (243)
72 Calor*.mp. (89674)
73 hypocaloric.mp. (1646)
74 hypercaloric.mp. (538)
75 hyperproteic.mp. (77)
76 hypoproteic.mp. (71)
77 feeding behaviour*.mp. (2138)
78 feeding behavior*.mp. (75332)
79 eating behaviour*.mp. (2098)
80 eating behaviour*.mp. (2098)
81 exp diet/ (243237)
82 exp diet therapy/ (48791)
83 exp nutrition therapy/ (94063)
84 exp food/ (1147626)
85 exp feeding behavior/ (150183)
86 or/65‐85 (2106740)
87 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
88 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
89 87 or 88 (10735244)
90 64 and 86 and 89 (1908)
91 limit 90 to (english language and humans and yr="2010 ‐Current") (521)
92 exp polycystic ovary syndrome/ (12589)
93 polycystic ovar*.mp. (16283)
94 poly‐cystic ovar*.mp. (29)
95 PCO*.mp. (26913)
96 (stein‐leventhal or leventhal).mp. (920)
97 anovulation/ (2149)
98 anovulat*.mp. (6043)
99 oligo‐ovulat*.mp. (85)
100 oligoovulat*.mp. (55)
101 (ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp.
(17116)
102 or/92‐101 (38832)
103 exercise*.mp. (322011)
104 exercise therapy.mp. (35172)
105 exertion.mp. (66137)
106 physical fitness.mp. (29132)
107 physical activit*.mp. (87308)
108 physical performance.mp. (6983)
109 sport*.mp. (86379)
110 (strength adj2 training).mp. (4666)
111 resistance training.mp. (9383)
112 (aerobic* adj2 training).mp. (3794)
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

(endurance adj training).mp. (4126)
physical training.mp. (5392)
(strength* adj2 exercise*).mp. (2747)
(weight‐bearing adj2 exercise*).mp. (650)
(Resistance adj2 exercise*).mp. (5237)
(Aerobic* adj2 exercise*).mp. (8289)
(Endurance adj2 exercise*).mp. (4760)
(Physical adj2 exercise*).mp. (15885)
fit*.mp. (290328)
bicycle*.mp. (12377)
cycl*.mp. (1231863)
run*.mp. (167455)
swim*.mp. (38175)
walk*.mp. (105084)
jog*.mp. (2499)
train*.mp. (462955)
gym*.mp. (9967)
aqua‐aerobics.mp. (11)
pilates.mp. (324)
yoga.mp. (3882)
danc*.mp. (6712)
exp exercise/ (157801)
exp exercise therapy/ (41267)
physical exertion/ (56760)
exp sports/ (160970)
exp physical endurance/ (30262)
or/103‐138 (2534455)
search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (7614958)
clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4846064)
140 or 141 (10735244)
102 and 139 and 142 (5089)
limit 143 to (english language and humans and yr="2010 ‐Current") (1046)
53 or 91 or 144 (1581)

Data collection and analysis
Studies were selected and appraised by one reviewer in consultation with colleagues using study selection and
appraisal criteria established a priori.
Search results
Updated search results
Articles retrieved by searches n = 2529 (for 3 questions in lifestyle section – lifestyle, exercise, diet)
Duplicates n = 393 (for 3 questions in lifestyle section – lifestyle, exercise, diet)
Excluded based on irrelevant title and abstract n = 2117 (for 3 questions in lifestyle section– lifestyle, exercise, diet)
Potentially relevant full text retrieved n = 12
Excluded n = 9
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Reasons:
Did not do risk of bias assessment and includes studies which do not meet current PICO or which have already been
included n = 1
Includes studies which do not meet current PICO n = 1
Inadequate description of randomization n = 6
Participants taking medication n = 1
Included articles n = 3 articles of 2 studies
Original search results
The original search returned 6658 articles which were reviewed by title and abstract. When a decision could not be
made based on title and abstract alone, full text was retrieved. One hundred and twenty‐five full text articles were
retrieved for review and four articles, from three studies, met the inclusion and exclusion criteria. The breakdown on
the articles screened are as follows:
Articles retrieved by searches n = 6658
Excluded based on irrelevant title and abstract n = 6518
Potentially relevant full text retrieved n = 140
Excluded n = 134
Reasons:
Not a comparative study n = 65
Irrelevant setting n = 32
Irrelevant intervention n = 35
Irrelevant comparator n = 2
Irrelevant outcomes n = 0
Included studies n = 3 (from 4articles)
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Appraisal of included studies
Study: Stamets K, Taylor DS, Kunselman A, Demers LM, Pelkman CL, and Legro RS, 2004, A randomized trial of the effects of two types of short‐term hypocaloric diets on weight loss in
women with polycystic ovary syndrome, Fertility & Sterility, 81(3): 630‐637.
Description of study: randomised controlled trial.
Patient/population

Women with PCOS. Age = 21‐37 years. BMI = 28‐45 kg/m2.

N

N = 35. High protein (HP) diet group = 17. High carbohydrate (HC) diet group = 18.

Setting

Participants were recruited from “a variety of sources” including private practices in Ohio and Pennsylvania, and at the M.S. Hershey Medical Center,
Pennsylvania, and through advertisements (p631).

Intervention/indicator

High protein (HP) diet:
The HP diet consisted of 30% protein, 40% carbohydrate, and 30% fat.
“Energy needs of patients were calculated with the Harris‐Benedict equation using an adjusted body weight for obesity and an activity factor of 1.5”.
Participants had a 1000kcal deficit per day [or equivalent to 4187kJ], which was 1000g/wk.
Patients consumed a multivitamin/mineral supplement daily.
Diet delivery regime:
A dietitian guided the food choices for participants using “limited exchange lists from the American Diabetes Association Exchange Lists for Meal Planning”
(p631).
“Specific instructions were not given about types of carbohydrates or glycemic indices”.
The HP diet was given for four weeks.
Other support:
Patients maintained their current exercise levels throughout the four week study.
Patients faxed weekly completed daily self‐monitoring diet charts and their weight measurements.
Patients “filled out satiety questionnaires and spoke with the dietitian weekly, reviewing their charts and answering questions related to” their prescribed
diet plan.

Comparison/control

High carbohydrate (HC) diet:
The HC diet consisted of 15% protein, 55% carbohydrate, and 30% fat.
“Energy needs of patients were calculated with the Harris‐Benedict equation using an adjusted body weight for obesity and an activity factor of 1.5”.
Participants had a 1000kcal deficit per day [or equivalent to 4187kJ], which was 1000g/wk.
Patients consumed a multivitamin/mineral supplement daily.
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Diet delivery regime:
A dietitian guided the food choices for participants using “limited exchange lists from the American Diabetes Association Exchange Lists for Meal Planning”
(p631).
“Specific instructions were not given about types of carbohydrates or glycemic indices”.
The HC diet was given for four weeks.
Other support:
Patients maintained their current exercise levels throughout the four week study.
Patients faxed weekly completed daily self‐monitoring diet charts and their weight measurements.
Patients “filled out satiety questionnaires and spoke with the dietitian weekly, reviewing their charts and answering questions related to” their prescribed
diet plan.
Outcomes

Anthropometric:
Weight; BMI; waist circumference; waist‐hip girth ratio.
Metabolic:
Morning 3hr oral glucose tolerance test (OGTT), with a 75g oral glucose challenge done after 10hr overnight fast; total cholesterol; high‐density lipoprotein
(HDL); low‐density lipoprotein (LDL); serum triglycerides; blood pressure.
Non‐fertility:
Ferriman‐Gallwey scores, fasting testosterone; free and weakly‐bound testosterone; follicle‐stimulating hormone (FSH); prolactin (PRL); 17‐OH P;
dehydroepiandrosterone sulphate (DHEAS); luteinizing hormone (LH).

Inclusion Criteria

PCOS women were selected based on a diagnosis of PCOS through “a history of chronic anovulation (≤ six spontaneous menstrual cycles per year) and
unexplained elevated circulating T levels” (p631).
Patients were not judged for inclusion or exclusion based on ultrasonography “because the presence or absence of polycystic ovaries has not been included
in consensus criteria for the definition of the endocrine syndrome of PCOS”. “None of the participants had been diagnosed previously with diabetes
mellitus” (p631).
“All patients were obese which was defined as a body mass index (BMI) ≥25 kg/m2 ... were in good health and, for at least 1 month before the study, were
not taking any medication (except for oral contraceptive agents which were stopped 3 months prior to the study) known to affect sex hormone levels,
carbohydrate metabolism, or appetite. The participants were required to be non‐smokers and to exercise no more than three times per week” (p631).

Exclusion Criteria

“Other causes of androgen excess (e.g. non‐classical adrenal 21‐hydroxylase deficiency, hyperprolactinemia, and androgen‐secreting tumors)” (p631).

Study Validity.
Is it clear that there are no conflicts of
interest in the writing or funding of this
study?

Yes.

Authors state their funding sources (p630).
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Does the study have a clearly focused
question?

Yes.

Is a RCT the appropriate method to answer
this question?

Yes.

Does the study have specified
inclusion/exclusion criteria?

Yes.

Inclusion and exclusion criteria are clearly described (p631).

If there were specified inclusion/exclusion
criteria, were these appropriate?

Yes.

The authors have relevant criteria for detecting PCOS (p631).

Did the study have an adequate method of
randomisation?

Yes.

A random number table was used (p631).

Was allocation to intervention group
concealed?

Not reported.

Were patients blind to intervention group?

No.

Were investigators and care providers blind No.
to intervention group?
Were outcome assessors blind to
intervention group?

All elements of a PICO are clearly described.

Dietitians discussed the intervention or control diet plans with the respective intervention and control group patients.
Patients also had to make conscious food choices to comply with either treatment group (p631‐632).
Dietitians knew the treatment groups (p631‐632).

Not reported.

All outcomes were measured in a standard, Partial.
valid and reliable way?

The laboratory biochemical tests are standard, valid and reliable tests. Measurements of weight‐hip ratio measurements
are standard, valid and reliable. The measurement of weight may be unreliable because it depended on participants’
accurate self‐reporting of weight. It is unclear if everyone performed weight measurements under the same conditions
(e.g. same accuracy of weigh scales, same amount of clothing on) and were not subjectively recording weights or were
reliably recording weights daily. The Ferriman‐Gallwey scores is a standard and valid method of evaluating hirsutism.
However, its reliability is varied due to the need for subjective decisions on the scoring by users.

Were outcomes assessed objectively?

Yes.

Laboratory tests are objective. Measurements of weight and weight‐hip ratio measurements are mostly objective, but
may involve some observer judgement depending on the equipment being used for measuring. The Ferriman‐Gallwey
scores need subjective decisions on the scoring by users.

Were outcomes assessed independently?

Yes.

The laboratory tests are independent. The weight and weight‐hip outcomes are independent and are not always related
to each other (depending on body phenotypes). The Ferriman‐Gallwey scores may not be independent because each
question within the tool may reinforce other answers. However, this outcome does not influence the other outcomes
assessed.
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Were the groups similar at baseline with
regards to key prognostic variables?

Yes.

Aside from the experimental intervention,
were the groups treated the same?

Yes.

For all the variables measured in Table 1, there were no significant differences (p633).

Were the outcomes measured appropriate? Yes.

The outcomes measured are appropriate. Some may not be as commonly used clinically as other measures though.

Was there sufficient duration of follow‐up? Yes.

Participants were followed‐up immediately after the four week treatment period (p632).

Was there ≤20% drop‐out?

No.

There was 24% (4/17) drop‐out in the intervention group and 28% (5/18) drop‐out in the control group.

Was the study sufficiently powered to
detect any differences between the
groups?

No.

The study needed 17 participants per treatment arm to achieve 95% power to detect a weight loss difference of 1.5kg
between the two arms, with a standard deviation of 1.2kg, in a two‐sample t‐test with a two‐sided significance level of
5% (p632). However the study only analysed 13 participants per treatment arm.

If statistical analysis was undertaken, was
this appropriate?

Yes.

It is unclear if the statistical tests were planned a priori because there is no published protocol to indicate this. The
authors used two‐sample t‐tests to analyse outcomes that used continuous data. Point estimates and measures of
variability were presented for outcomes. It is unclear if there was any missing data. Figures 2 and 3 shown graphs for
“combined diets”. It is unclear whether this analysis is necessary because the study is aimed at finding out which diet is
more effective, so therefore combining the results of the two diets does not add any useful information.

Were all the subjects analysed in the
groups to which they were randomly
allocated (ie intention to treat analysis)?

Yes.

It appears that all participants were accounted for and analysed to the group which they were allocated to.

Is the paper free of selective outcome
reporting?

Not reported.

There is no published protocol available.

Other
What is the overall risk of bias?

Moderate.

Results.
The mean change from baseline in anthropometric, metabolic and non‐fertility outcomes are shown below in Tables 1, 2 and 3 (extracted from Table 2, p633, in the journal article). Overall,
many outcomes improved with both diets, but there were no significant differences between the treatments for any outcomes.
Table 1: Mean changes from baseline in anthropometric outcomes.
HP diet (n=13)

HC diet (n=13)

p‐value between groups

Weight (kg)

‐3.7±1.9

‐4.4±1.5

0.32

Waist circumference (cm)

‐5±5

‐1±6

0.12
16

Hip circumference (cm)

‐5±7

‐8±20

0.63

Wait‐to‐hip ratio

‐0.01±0.05

0.01±0.05

0.54

Ferriman‐Gallwey score

2±3

‐1±4

0.07

From the results, the percentage weight loss for the HP diet was 3.6% (range = ‐5.8% to 0.5%) and for the HC diet it was 4.2% (range = ‐6.9% to ‐2.0%). This weight loss is not significant
between the groups.
Table 2: Mean changes from baseline in metabolic outcomes.
HP diet (n=13)

HC diet (n=13)

p‐value between groups

Blood pressure (mmHg) – systolic

‐4±13

‐3±13

0.95

Blood pressure (mmHg) – diastolic

0±18

0±11

0.94

Area under the curve morning 3hr oral
glucose tolerance test (OGTT)

‐87±2803

‐93±2049

0.99

Area under the curve morning 3hr OGTT

‐2912±13562

‐8734±12218

0.26

Fasting glucose to insulin ratio

1±2

1±2

0.70

Fasting leptin (ng/mL)

‐11±14

‐10±5

0.83

Area under the curve leptin 3hr OGTT

‐1660±2298

‐2048±629

0.56

Total cholesterol (mg/dL)

‐27±46

‐18±15

0.51

High‐density lipoprotein (HDL) (mg/dL)

7±31

‐3±5

0.29

Low‐density lipoprotein (LDL) (mg/dL)

‐13±18

‐12±14

0.90

Serum triglycerides (mg/dL)

‐29±88

‐21±52

0.78

HC diet (n=13)

p‐value between groups

Table 3: Mean changes from baseline in non‐fertility outcomes.
HP diet (n=13)
Dehydroepiandrosterone sulphate (DHEAS)

100±390

220±185

0.33

Luteinizing hormone (LH) (mIU/mL)

7±30

2±11

0.59

Fasting testosterone (ng/dL)

‐9±20

‐9±18

0.96

Bioavailable testosterone (ng/dL)

‐3±7

‐3±6

0.98

Follicle‐stimulating hormone (FSH) (mIU/mL)

‐1±5

2±4

0.12

Free and weakly‐bound testosterone
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The mean period of amenorrhea at follow‐up for HP diet group patients was 86 ± 66 days (range = 6‐195 days), and for HC diet group patients was 102 ± 113 days (range = 12‐403 days).
However, the baseline data was not collected so statistical comparisons should not be made between groups.
Author’s Conclusions.
“Those who complete a hypocaloric intervention can expect a significant weight loss and significant improvement in their reproductive and metabolic abnormalities, but these data
demonstrated that no statistically significant increased benefit was associated with a high‐protein diet” (p636).
Our Comments/Summary.
This study has a moderate risk of bias.
There were no significant differences between the HP and HC diets for anthropometric, metabolic, or fertility outcomes. However, because this study did not reach adequate power, the
analyses showing non‐significance is not be reliable.
The conclusions made by the authors are justified, but it does not answer the question of whether a particular diet is more effective at improving PCOS outcomes.
It is unclear whether the particular formulations of the diets were optimal to show significant differences in four weeks. It is unclear whether a 15% difference in protein and 15% difference
in carbohydrate content between diets were adequate for the timeframe of the intervention. It is also unclear whether the outcomes at four weeks can be extrapolated to longer term
outcomes.
The authors report that there was a reasonable compliance to the diets of 75%. However it is not reported what the compliance was for each treatment group, as this could have been
different.
The generalisability of this study is limited to short‐term (four weeks) diets of the specific nutritional composition described by the study for women with PCOS aged between 21 and 37.
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Study ID

Toscani 2011

Study citation

Toscani, M. K., Mario, F. M., Radavelli‐Bagatini, S., Wiltgen, D., Matos, M. C., &
Spritzer, P. M. (2011). Effect of high‐protein or normal‐protein diet on weight loss,
body composition, hormone, and metabolic profile in southern Brazilian women
with polycystic ovary syndrome: a randomized study. Gynecological Endocrinology,
27(11), 925‐930.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

All participants 22.72±5.68 years

Presence of infertility

Not reported

Presence of other
condition

Overall, most study participants had BMI≥ 25 kg/m2
No diabetes

Medication history

“Women who had received any drugs known to interfere with hormone levels for at
least 3 months before the study...were excluded”

N

The number of participants that were:

Setting

 Allocated/randomised: High protein diet= 9, normal protein diet= 9
 Assessed at end of study: High protein diet= 9, normal protein diet= 9
Brazil

Intervention

“Energy needs were estimated by using 20–25 kcal/kg current weight/day for
overweight/obese women and 25– 30 kcal/kg current weight/day for normoweight
participants [19]. Patients were randomized to receive one of two diets: HP (30%
protein, 40% carbohydrate, and 30% lipid)… Habitual physical activity was assessed
by a digital pedometer (BP 148 Techline), which records the number of steps taken
daily by each individual. Patients were not encouraged to walk more than usual”.
8 week intervention

Comparison

“Energy needs were estimated by using 20–25 kcal/kg current weight/day for
overweight/obese women and 25– 30 kcal/kg current weight/day for normoweight
participants [19]. Patients were randomized to receive one of two diets:… NP (15%
protein, 55% carbohydrate, and 30% lipid). Habitual physical activity was assessed
by a digital pedometer (BP 148 Techline), which records the number of steps taken
daily by each individual. Patients were not encouraged to walk more than usual”.
8 week intervention

Outcomes







Body weight
Waist circumference
Physical activity (not relevant to systematic review)
Blood pressure (not relevant to systematic review)
Fasting glucose
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2 hour OGTT glucose
Fasting insulin
2 hour insulin (not relevant to systematic review)
HOMA (not relevant to systematic review)
Total cholesterol (not relevant to systematic review)
HDL (not relevant to systematic review)
LDL (not relevant to systematic review)
NHDL (not relevant to systematic review)
Triglycerides
BMI (presented as a figure only)
% body fat (not relevant to systematic review)
Sum of trunk skinfolds (not relevant to systematic review)
Total testosterone (not relevant to systematic review)
SHBG (presented as a figure only)
FAI (presented as a figure only)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

“The inclusion criteria were BMI ranging from 18.5 to 39.9 kg/m2 and
age between 14 and 35 years…PCOS was considered in hirsute
women presenting oligo/amenorrheic cycles (9 or less cycles/year),
increased testosterone levels and/or free androgen index, and
absence of other disorders causing hirsutism with or without
polycystic ovaries at ultrasound”

Exclusion Criteria

Yes

“Women who had received any drugs known to interfere with
hormone levels for at least 3 months before the study, with diabetes,
liver or renal disease, or thyroid dysfunction were excluded from the
study”

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
SELECTIO
N BIAS

Yes
Did the study have
an adequate method
of randomisation?

“The random allocation sequence to receive the HP or NP diets was
performed in four blocks, according to BMI (525 or 25) and groups
(control or PCOS)”
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PERFORMANCE BIAS
DETECTION BIAS

Not
reported

Were patients blind
to intervention
group?

Not
reported

Stated that the study was single‐blinded, but no further detail as to
who was blinded.

Not
Were investigators
reported
and care providers
blind to intervention
group?

Stated that the study was single‐blinded, but no further detail as to
who was blinded.

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment

Stated that the study was single‐blinded, but no further detail as to
who was blinded.

No dropouts reported

X% control/
comparison

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Were the groups
similar at baseline

Not
reported

CON
FOU

REPORT
BIAS

ATTRITION BIAS

Was allocation to
intervention group
concealed?

No report of a published study protocol

21

OTHER INTERNAL VALIDITY/BIAS

with regards to key
prognostic
variables?
If confounding was
present, was it
controlled for?

No

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Habitual physical activity was monitored, however one group of
participants may have been more physically active than the other and
consequently this could have impacted their body weight

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?
If statistical analysis
was undertaken,
was this
appropriate?

Yes

Comments
What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are
likely or very likely to be affected.
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Study ID

Toscani 2011 – follow up data (8 weeks)

ROB

High

Outcome (unit)

High protein diet (n= 9)

Normal protein diet (n= 9)

Mean

SD

N

Mean

SD

N

71.4

15.45

9

79.82

16.51

9

86

12.92

9

90.03

10.41

9

Fasting glucose
(mg/dL)

90.5

7.23

9

89.78

6.38

9

2 hour OGTT
glucose (mg/dL)

124.62

35.98

9

119.68

39

9

Weight (kg)
Waist
circumference (cm)

23

Study ID

Asemi 2014

Study citation

Asemi, Z., Samimi, M., Tabassi, Z., Shakeri, H., Sabihi, S. S., & Esmaillzadeh, A. (2014).
Effects of DASH diet on lipid profiles and biomarkers of oxidative stress in
overweight and obese women with polycystic ovary syndrome: a randomized
clinical trial. Nutrition, 30(11‐12), 1287‐1293.

Asemi, Z., & Esmaillzadeh, A. (2015). DASH diet, insulin resistance, and serum hs‐
CRP in polycystic ovary syndrome: a randomized controlled clinical trial. Hormone &
Metabolic Research, 47(3), 232‐238.
CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

DASH diet group age= 22.1±3.2 years
Control diet group age = 24.7±6.0 years

Presence of infertility

Not reported

Presence of other
condition

DASH diet group BMI= 30.3±4.5 kg/m²
Control diet group BMI = 28.6±5.8 kg/m²

Medication history

Women with “current or previous (within the last 6 mo) use of hormonal,
antidiabetic, or antiobesity medications” were excluded

N

The number of participants that were:

Setting

Intervention

 Allocated/randomised: DASH diet group= 27, control diet group= 27
 Assessed at end of study: DASH diet group= 24, control diet group= 24
Kashan, Iran. “women who attended gynecology clinics affiliated with Kashan
University of Medical Sciences, Kashan, Iran, were screened for PCOS”
8 week intervention. “As all study participants were overweight or obese, both diets
were designed to be calorie‐restricted (350–700 kcal less than the computed energy
requirement for each participant; 350 kcal for women with BMI 25–27.5 kg/m2; 500
kcal for those with BMI 27.5–31 kg/m2; and 700 kcal for those with BMI >31 kg/m2)
to avoid ethical problems. We used two dietary plans. The first was a DASH diet that
consisted of 52% carbohydrates, 18% proteins, and 30% total fats. The DASH diet
was designed to be rich in fruits, vegetables, whole grains, and low‐fat dairy
products and to be low in saturated fats, cholesterol, refined grains, and sweets.
Prescribed sodium in the DASH diet was <2,400 mg/d…. This study was not a feeding
trial; therefore, we did not prepare foods for the participants; they only received 7‐d
menu cycles. The diets were individually planned using a “calorie‐count” system. To
facilitate compliance with the diets, participants were given and instructed to use an
exchange list. To control for the participants’ dietary intakes throughout the study,
24

the dietitian called the participants to resolve any problems. Furthermore, to
examine compliance with the diets, we asked participants to record their dietary
intakes every 2 wk. All participants spent about 45 min with a dietitian learning the
basics of their diets”
Comparison

“As all study participants were overweight or obese, both diets were designed to be
calorie‐restricted (350–700 kcal less than the computed energy requirement for
each participant; 350 kcal for women with BMI 25–27.5 kg/m2; 500 kcal for those
with BMI 27.5–31 kg/m2; and 700 kcal for those with BMI >31 kg/m2) to avoid
ethical problems. We used two dietary plans. The second plan, the control diet, also
contained 52% carbohydrates, 18% protein, and 30% total fat; however, the two
diets were different in terms of food groups contained. This study was not a feeding
trial; therefore, we did not prepare foods for the participants; they only received 7‐d
menu cycles. The diets were individually planned using a “calorie‐count” system. To
facilitate compliance with the diets, participants were given and instructed to use an
exchange list. To control for the participants’ dietary intakes throughout the study,
the dietitian called the participants to resolve any problems. Furthermore, to
examine compliance with the diets, we asked participants to record their dietary
intakes every 2 wk. All participants spent about 45 min with a dietitian learning the
basics of their diets”



















Outcomes

Body weight
BMI
Dietary intake measurements (not relevant to systematic review)
Total cholesterol (not relevant to systematic review)
Triglycerides
VLDL (not relevant to systematic review)
HDL (not relevant to systematic review)
LDL (not relevant to systematic review)
TC:HDL‐C ratio (not relevant to systematic review)
Total antioxidant capacity (not relevant to systematic review)
Total glutathione (not relevant to systematic review)
Fasting plasma glucose
Insulin
HOMA‐IR (not relevant to systematic review)
HOMA‐B (not relevant to systematic review)
High sensitivity CRP (not relevant to systematic review)
Waist circumference
Hip circumference (not relevant to systematic review)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes
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If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

“Overweight or obese (body mass index [BMI]≥25 kg/m2) women
ages 18 to 40 y diagnosed with PCOS based on the Rotterdam criteria
were recruited in this study…Diagnosis of PCOS was done according to
the Rotterdam criteria. Women with two of the following criteria
were considered as having PCOS: oligovulation, anovulation, or a
combination of both; excess androgen activity (clinical or
biochemical); and polycystic ovaries (by gynecologic ultrasound)”

Exclusion Criteria

Yes

“We did not include women ages <18 or >40 y; those with BMI < 25
kg/m2; women with neoplastic, hepatic, renal, cardiovascular or
malabsorptive disorders; those with current or previous (within the
last 6 mo) use of hormonal, antidiabetic, or antiobesity medications;
and those intending to adopt a diet and/or a specific physical activity
program”

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

No
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a

Yes

“Random assignment was done by the use of computer‐generated
random numbers”

The study dietitian was aware of dietary assignment
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Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment

CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

DASH diet group= 11% (IVF treatment (n=1), health problems (n=1),
use of medications (n=1))

X% control/
comparison
Control diet group= 11% (IVF treatment (n=1), became pregnant
(n=1), use of medications (n=1))

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Were the groups
similar at baseline
with regards to key
prognostic
variables?

Yes

If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

REPORT
BIAS

ATTRITION BIAS

standard, valid and
reliable way?

No report of a registered protocol

“Participants were stratified according to BMI (<30 and ≥30 kg/m2)
and
age (<30 and ≥30 y)”

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?
27

If statistical analysis
was undertaken,
was this
appropriate?

Yes

Comments
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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Study ID

Asemi 2014– follow up data (8 weeks)

ROB

Low

Outcome (unit)

DASH diet (n= 24)

Normal diet (n= 24 )

Mean

SD

N

Mean

SD

N

Weight (kg)

73.6

12.1

24

73.1

15.5

24

BMI (kg/m²)

28.6

4.4

24

28.0

5.7

24

Triglycerides
(mg/dL)

99.2

45.2

24

112.5

67.3

24
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Articles included in original guideline which do not meet current PICO
Number Year
2006
1

2

Citation
Douglas CC, Gower BA, Darnell BE, Ovalle F, Oster
RA, and Azziz R, 2006, Role of diet in the treatment
of polycystic ovary syndrome, Fertility & Sterility,
85(3): 679‐688.

2003/ Galletly C, Moran L, Noakes M, Clifton P, Tomlinson
2007 L, and Norman R, 2007, Psychological benefits of a
high‐protein, low‐carbohydrate diet in obese
women with polycystic ovary syndrome‐‐a pilot
study, Appetite, 49(3): 590‐593. [refer to Moran et
al 2003 for original study protocol]

Reason for exclusion
Not randomized.

Unclear randomization method.

Moran LJ, Noakes M, Clifton PM, Tomlinson L,
Galletly C, and Norman RJ, 2003, Dietary
composition in restoring reproductive and
metabolic physiology in overweight women with
polycystic ovary syndrome, Journal of Clinical
Endocrinology & Metabolism, 88(2): 812‐819.
3

2010

Marsh KA, Steinbeck KS, Atkinson FS, Petocz P, and
Brand‐Miller JC, 2010, Effect of a low glycemic index
compared with a conventional healthy diet on
polycystic ovary syndrome, American Journal of
Clinical Nutrition, 92(1): 83‐92.

Not randomized adequately and
concurrent metformin use in some
participants.

4

2006

Moran LJ, Noakes M, Clifton PM, Wittert GA,
Williams G, and Norman RJ, 2006, Short‐term meal
replacements followed by dietary macronutrient
restriction enhance weight loss in polycystic ovary
syndrome, American Journal of Clinical Nutrition,
84(1): 77‐87.

Data from phase 2 of the study can’t be
included as subjects were allowed to
take oral contraceptives containing 35g
ethinyl estrogen during this time. In
phase 1 all participants followed the
same diet.

Articles excluded based on full text in updated search
Number Year Citation
2016 Frary JM, et al., 2016, The effect of dietary
1
carbohydrates in women with polycystic ovary
syndrome: a systematic review, Minerva
Endocrinologica, 41(1): 57‐69.
2

2013 Gower BA, et al., 2013, Favourable metabolic effects
of a eucaloric lower‐carbohydrate diet in women with
PCOS, Clinical Endocrinology, 79(4): 550‐557.

Reason for exclusion
Did not do risk of bias assessment.
Presented results as % change with no
standard deviation. Diet vs diet.
Inadequate description of
randomization. Diet vs diet.

30

3

2015 Gower BA, and Goss AM, 2015, A lower‐carbohydrate,
higher‐fat diet reduces abdominal and intermuscular
fat and increases insulin sensitivity in adults at risk of
type 2 diabetes, Journal of Nutrition, 145(1): 177S‐
183S.

Inadequate description of
randomization. Diet vs diet.

4

2010 Marsh KA, et al. 2010, Effect of a low glycemic index
compared with a conventional healthy diet on
polycystic ovary syndrome, American Journal of
Clinical Nutrition, 92(1): 83‐92.

Inadequate randomization method
(consecutive assignment). Diet vs diet.

5

2012 Mehrabani HH, et al., 2012, Beneficial effects of a
high‐protein, low‐glycemic‐load hypocaloric diet in
overweight and obese women with polycystic ovary
syndrome: a randomized controlled intervention
study, Journal of the American College of Nutrition,
31(2): 117‐125.

Inadequate randomization method.
Diet vs diet

6

2013 Moran LJ, et al. 2013, Dietary composition in the
treatment of polycystic ovary syndrome: a systematic
review to inform evidence‐based guidelines, Journal
of the Academy of Nutrition & Dietetics, 113(4): 520‐
545.

The systematic review meets our PICO;
however, it includes studies that don't
meet the current PICO. Doesn’t include
any studies which haven’t already been
included. Diet vs diet.

7

2014 Panico A, et al., 2014, Effects of an isocaloric low‐
glycemic‐load diet in polycystic ovary syndrome,
Nutritional Therapy & Metabolism, 32(2): 85‐92.

Method of randomization not
described. Diet vs diet.

8

2014 Turner‐McGrievy GM, 2014, Low glycemic index
vegan or low‐calorie weight loss diets for women with
polycystic ovary syndrome: a randomized controlled
feasibility study, Nutrition Research, 34(6): 552‐558.

Some participants were taking
Metformin. Diet vs diet.

9

2016 Wong JMW, et al., 2016, A randomized pilot study of
dietary treatments for polycystic ovary syndrome in
adolescents, Pediatric Obesity, 11(3): 210‐220.

Method of randomization not
described. Diet vs diet.

Articles excluded based on full text in original search
Number

Year

1

2010 Hamayeli Mehrabani H., Tahbaz F., Salehpour S., Hedayati M., Amiri
Z.
Ghassemi A. (2010), Reproductive hormonal changes following two
types of hypocaloric diets in overweight and obese polycystic ovary

Citation

Reason for exclusion

Irrelevant setting. Only
abstract in English.

31

syndrome women. Iran. J. Endocrinology Metab. 12:2 (160‐
168+200)

2

2010 Hanjalic‐Beck A., Gabriel B., Schaefer W., Zahradnik H.‐P., Schories
M.
Tempfer C., Keck C., Denschlag D. (2010), Metformin versus
acarbose therapy in patients with polycystic ovary syndrome
(PCOS): A prospective randomised double‐blind study Gynecol.
Endocrinol. 26:9 (690‐697)

Irrelevant intervention.
Pharmaceutical vs
pharmaceutical.

3

2010 Karimzadeh M.A. Javedani M (2010), An assessment of lifestyle
modification versus medical treatment with clomiphene citrate,
metformin, and clomiphene citrate‐metformin in patients with
polycystic ovary syndrome. Fertility and Sterility, 94:1 (216‐220)

Irrelevant intervention.
Lifestyle vs
pharmaceutical.

4

2010 Otta C F, Wior M, Iraci G S, Kaplan R, Torres D, Gaido M I and Wyse
E P (2010). "Clinical, metabolic, and endocrine parameters in
response to metformin and lifestyle intervention in women with
polycystic ovary syndrome: A randomized, double‐blind, and
placebo control trial." Gynecological Endocrinology 26(3): 173‐178.

Irrelevant intervention.
Pharmaceutical vs
lifestyle.

5

2010 Palomba S., Falbo A., Giallauria F., Russo T., Tolino A. Zullo F., Colao
A., Orio F. (2010), Effects of metformin with or without
supplementation with folate on homocysteine levels and vascular
endothelium of women with polycystic ovary syndrome Diabetes
Care, 33:2 (246‐251)

Irrelevant intervention.
Pharmaceutical vs
pharmaceutical.

6

2010 Roy K.K., Baruah J., Sharma A., Sharma J.B., Kumar S.
Kachava G., Karmakar D. (2010), A prospective randomized trial
comparing the clinical and endocrinological outcome with
rosiglitazone versus laparoscopic ovarian drilling in patients with
polycystic ovarian disease resistant to ovulation induction with
clomiphene citrate, Arch. Gynecol. Obstet. 281:5 (939‐944)

Irrelevant intervention.
Pharmaceuticals vs
surgery.

7

2010 Thomson R.L., Buckley J.D., Lim S.S., Noakes M., Clifton P.M.
Norman R.J., Brinkworth G.D. (2010), Lifestyle management
improves quality of life and depression in overweight and obese
women with polycystic ovary syndrome, Fertil. Steril. 94:5 (1812‐
1816)

Irrelevant intervention.
Exercise vs exercise vs
diet.

8

2009 (2009). "ACOG practice bulletin No. 108: Polycystic ovary
syndrome." Obstetrics and Gynecology 114(4): 936‐949.

Irrelevant setting. Unclear
review processes.

32

9

2009 Atiomo W, Read A, Golding M, Silcocks P, Razali N, Sarkar S,
Irrelevant intervention.
Hardiman P and Thornton J (2009). "Local recruitment experience
Not enough information
in a study comparing the effectiveness of a low glycaemic index diet about diets.
with a low calorie healthy eating approach at achieving weight loss
and reducing the risk of endometrial cancer in women with
polycystic ovary syndrome (PCOS)." Contemporary Clinical Trials
30(5): 451‐456.

10

2009 Azziz R, Carmina E, Dewailly D, Diamanti‐Kandarakis E, Escobar‐
Morreale H F, Futterweit W, Janssen O E, Legro R S, Norman R J,
Taylor A E and Witchel S F (2009). "The Androgen Excess and PCOS
Society criteria for the polycystic ovary syndrome: the complete
task force report." Fertility and Sterility 91(2): 456‐488.

Irrelevant setting. Not a
systematic review.

11

2009 Borges R, Temido P, Sousa L, Azinhais P, Conceicao P, Pereira B,
Leao R, Retroz E, Brandao T, Cristo L and Sobral F (2009).
"Metabolic syndrome and sexual (Dys)function." Journal of Sexual
Medicine 6(11): 2958‐2975.

Irrelevant setting. Not a
sytematic review. Not
specifically in PCOS
women.

12

2009 Clarke J, Showell M G, Hart R J, Agarwal A and Gupta S (2009).
"Antioxidants for female subfertility." Cochrane Database of
Systematic Reviews.

Irrelevant setting. Protocol
only.

13

2009 Cussons A J, Watts G F, Mori T A and Stuckey B G A (2009). "Omega‐
3 fatty acid supplementation decreases liver fat content in
polycystic ovary syndrome: a randomized controlled trial employing
proton magnetic resonance spectroscopy." Journal of Clinical
Endocrinology & Metabolism 94(10): 3842‐3848.

Irrelevant intervention.
Used omega‐3 fatty acid
supplementation.

14

2009 Daniilidis A and Dinas K (2009). "Long term health consequences of
polycystic ovarian syndrome: A review analysis." Hippokratia 13(2):
90‐92.

Irrelevant setting. Not a
systematic review.

15

2009 Grant P (2009). "Spearmint herbal tea has significant anti‐androgen
effects in polycystic ovarian syndrome. A randomized controlled
trial." Phytotherapy Research 24(2): 186‐188.

Irrelevant intervention.
Spearmint herbal tea.

16

2009 Hassink S G (2009). "Weighing risk: the Expert Committee's
recommendations in practice." Seminars in Pediatric Surgery 18(3):
159‐167.

Irrelevant setting. Not in
PCOS women.

17

2009 He H, Li S and Border C (2009). "Chinese medicinal herbs for female
subfertility." Cochrane Database of Systematic Reviews.

Irrelevant intervention.
Used Chinese herbal
medicines.

33

18

2009 Kasim‐Karakas S E, Almario R U, Cunningham W, Kasim‐Karakas S E,
Almario R U and Cunningham W (2009). "Effects of protein versus
simple sugar intake on weight loss in polycystic ovary syndrome
(according to the National Institutes of Health criteria)." Fertility &
Sterility 92(1): 262‐270.

Irrelevant intervention.
Only protein and sugar
intake changes.

19

2009 Katcher H I, Kunselman A R, Dmitrovic R, Demers L M, Gnatuk C L,
Kris‐Etherton P M, Legro R S, Katcher H I, Kunselman A R, Dmitrovic
R, Demers L M, Gnatuk C L, Kris‐Etherton P M and Legro R S (2009).
"Comparison of hormonal and metabolic markers after a high‐fat,
Western meal versus a low‐fat, high‐fiber meal in women with
polycystic ovary syndrome." Fertility & Sterility 91(4): 1175‐1182.

Irrelevant intervention.
Meals only given once.

20

2009 Moran L J, Pasquali R, Teede H J, Hoeger K M, Norman R J, Moran L
J, Pasquali R, Teede H J, Hoeger K M and Norman R J (2009).
"Treatment of obesity in polycystic ovary syndrome: a position
statement of the Androgen Excess and Polycystic Ovary Syndrome
Society." Fertility & Sterility 92(6): 1966‐1982.

Irrelevant setting. Not a
systematic review.

21

2009 Oyesanya O A, van Wely M and Clarke M J (2009). "Life‐style
modification, non‐pharmacological and pharmacological strategies
for obese subfertile women." Cochrane Database of Systematic
Reviews.

Irrelevant setting. Protocol
only. No reply from
authors.

22

2009 Toulis K A, Goulis D G, Farmakiotis D, Georgopoulos N A, Katsikis I,
Tarlatzis B C, Papadimas I and Panidis D (2009). "Adiponectin levels
in women with polycystic ovary syndrome: A systematic review and
a meta‐analysis." Human Reproduction Update 15(3): 297‐307.

Irrelevant intervention.
Not about lifestyle
interventions.

23

2009 Zhang J, Zhou L, Tang L, Wu T, Lim D C E and Xu L (2009). "Chinese
herbal medicine for subfertile women with polycystic ovarian
syndrome." Cochrane Database of Systematic Reviews(1).

Irrelevant intervention.
Systematic review on
complementary medicines
for PCOS.

24

2008 Chavarro J E, Rich‐Edwards J W, Rosner B A and Willett W C (2008).
"Use of multivitamins, intake of B vitamins, and risk of ovulatory
infertility." Fertility & Sterility 89(3): 668‐676.

Irrelevant setting. Not in
PCOS women.

25

2008 de Azevedo G D, Costa E C, Micussi M T A B C and de Sa J C F (2008).
"[Lifestyle modifications in the polycystic ovary syndrome: role of
physical exercise and importance of multidisciplinary approach]."
Revista Brasileira de Ginecologia e Obstetricia 30(5): 261‐267.

Irrelevant setting. Not a
systematic review.
Portugese language
article.

34

26

2008 Florakis D, Diamanti‐Kandarakis E, Katsikis I, Nassis G P, Karkanaki
A, Georgopoulos N and Panidis D (2008). "Effect of hypocaloric diet
plus sibutramine treatment on hormonal and metabolic features in
overweight and obese women with polycystic ovary syndrome: a
randomized, 24‐week study." International Journal of Obesity
32(4): 692‐699.

Irrelevant intervention. All
women had sibutramine
plus diet.

27

2008 Hoeger K, Davidson K, Kochman L, Cherry T, Kopin L and Guzick D S
(2008). "The impact of metformin, oral contraceptives, and lifestyle
modification on polycystic ovary syndrome in obese adolescent
women in two randomized, placebo‐controlled clinical trials."
Journal of Clinical Endocrinology and Metabolism 93(11): 4299‐
4306.

Irrelevant intervention.
Lifestyle vs
pharmaceutical.

28

2008 Katcher H I (2008). The metabolic and reproductive effects of whole
grains and high fiber foods in metabolic syndrome and polycystic
ovary syndrome, Katcher, Heather Ilene: The Pennsylvania State U ,
US.

Irrelevant intervention.
High fiber diets only.

29

2008 Koulouri O and Conway G S (2008). "A systematic review of
commonly used medical treatments for hirsutism in women."
Clinical Endocrinology 68(5): 800‐805.

Irrelevant setting. Not in
PCOS women.

30

2008 Liao L M, Nesic J, Chadwick P M, Brooke‐Wavell K and Prelevic G M
(2008). "Exercise and body image distress in overweight and obese
women with polycystic ovary syndrome: a pilot investigation."
Gynecological Endocrinology 24(10): 555‐561.

Irrelevant intervention.
Exercise vs no exercise
(pre‐ and post‐test).

31

2008 Moran L J, Hutchison S K, Norman R J and Teede H J (2008).
"Lifestyle changes in overweight women with Polycystic Ovary
Syndrome." Cochrane Database of Systematic Reviews(4).

Irrelevant intervention.
Protocol only. Lifestyle vs
nothing.

32

2008 Morisset A, Blouin K and Tchernof A (2008). "Impact of diet and
adiposity on circulating levels of sex hormone‐binding globulin and
androgens." Nutrition Reviews 66(9): 506‐516.

Irrelevant setting. Not a
systematic review. Not all
in PCOS women.

33

2008 Nestler J E (2008). "The Androgen Excess Society guidelines on
glucose intolerance in the polycystic ovary syndrome: What do they
mean and what should we do?" Polskie Archiwum Medycyny
Wewnetrznej 118(5): 264‐266.

Irrelevant setting. Not a
systematic review.

34

2008 Shai I, Schwarzfuchs D, Henkin Y, Shahar D, Witkow S, Greenberg I
and Dietary Intervention Randomized Controlled Trial (DIRECT)
Group (2008). "Weight loss with a low‐carbohydrate,
Mediterranean, or low‐fat diet. Dietary Intervention Randomized
Controlled Trial (DIRECT) Group." New England Journal of Medicine
359(3): 229‐241.

Irrelevant setting. Not in
PCOS women.

35

35

2008 Thessaloniki E A‐S P C W G (2008). "Consensus on infertility
treatment related to polycystic ovary syndrome." Human
Reproduction 23(3): 462‐477.

Irrelevant setting. Not a
systematic review.

36

2008 Thomson R L, Buckley J D, Noakes M, Clifton P M, Norman R J,
Brinkworth G D, Thomson R L, Buckley J D, Noakes M, Clifton P M,
Norman R J and Brinkworth G D (2008). "The effect of a hypocaloric
diet with and without exercise training on body composition,
cardiometabolic risk profile, and reproductive function in
overweight and obese women with polycystic ovary syndrome."
Journal of Clinical Endocrinology & Metabolism 93(9): 3373‐3380.

Irrelevant intervention.
Exercise vs exercise.

37

2007 Berra B, Montorfano G, Berselli P and Rizzo A M (2007). "Diet,
exercise, long chain polyunsaturated omega‐3 fatty acids and the
metabolic syndrome." Progress in nutrition 9(2): 124‐133.

Irrelevant setting. Not a
sytematic review. Not
specifically in PCOS
women.

38

2007 Chavarro J E, Rich‐Edwards J W, Rosner B A and Willett W C (2007).
"Diet and lifestyle in the prevention of ovulatory disorder
infertility." Obstetrics & Gynecology 110(5): 1050‐1058.

Irrelevant setting. Not in
PCOS women.

39

2007 Chavarro J E, Rich‐Edwards J W, Rosner B A and Willett W C (2007).
"Dietary fatty acid intakes and the risk of ovulatory infertility."
American Journal of Clinical Nutrition 85(1): 231‐237.

Irrelevant setting. No
analysis of PCOS
population.

40

2007 Kasim‐Karakas S E, Cunningham W M, Tsodikov A, Kasim‐Karakas S
E, Cunningham W M and Tsodikov A (2007). "Relation of nutrients
and hormones in polycystic ovary syndrome." American Journal of
Clinical Nutrition 85(3): 688‐694.

Irrelevant intervention.
Used a single meal only.

41

2007 Qublan H S, Yannakoula E K, Al‐Qudah M A and El‐Uri F I (2007).
"Dietary intervention versus metformin to improve the
reproductive outcome in women with polycystic ovary syndrome. A
prospective comparative study." Saudi medical journal 28(11):
1694‐1699.

Irrelevant intervention.
Diet vs pharmaceutical.

42

2006 Bruner B, Chad K and Chizen D (2006). "Effects of exercise and
nutritional counseling in women with polycystic ovary syndrome."
Applied Physiology, Nutrition, & Metabolism = Physiologie
Appliquee, Nutrition et Metabolisme 31(4): 384‐391.

Irrelevant intervention.
Exercise vs exercise.

43

2006 Chan C C, Koo M W, Ng E H, Tang O S, Yeung W S, Ho P C, Chan C C
W, Koo M W L, Ng E H Y, Tang O‐S, Yeung W S B and Ho P‐C (2006).
"Effects of Chinese green tea on weight, and hormonal and
biochemical profiles in obese patients with polycystic ovary
syndrome‐‐a randomized placebo‐controlled trial." Journal of the
Society for Gynecologic Investigation 13(1): 63‐68.

Irrelevant intervention.
Not a macronutrient
change.

36

44

2006 Diamanti‐Kandarakis E and Panidis D (2006). "Update on polycystic
ovary syndrome." Women's Health 2(4): 561‐569.

Irrelevant setting. Not a
sytematic review.

45

2006 Esfahanian F and Moeininia F (2006). "Comparison between the
effects of metformin and hypocaloric diet on serum C‐reactive
protein and insulin resistance in obese women with polycystic
ovary syndrome." XVIII FIGO World Congress of Gynecology and
Obstetrics 3(165).

Irrelevant intervention.
Metformin vs diet.
Abstract only.

46

2006 Gambineri A, Patton L, Vaccina A, Cacciari M, Morselli‐Labate A M,
Cavazza C, Pagotto U and Pasquali R (2006). "Treatment with
flutamide, metformin, and their combination added to a
hypocaloric diet in overweight‐obese women with polycystic ovary
syndrome: a randomized, 12‐month, placebo‐controlled study."
Journal of Clinical Endocrinology & Metabolism 91(10): 3970‐3980.

Irrelevant intervention.
Diet vs pharmaceutical.

47

2006 Norman R J, Homan G, Moran L and Noakes M (2006). "Lifestyle
choices, diet, and insulin sensitizers in polycystic ovary syndrome."
Endocrine 30(1): 35‐43.

Irrelevant setting. Not a
systematic review.

48

2005 Gambineri A, Patton L, De Iasio R, Cantelli B, Cognini G E, Filicori M,
Barreca A, Diamanti‐Kandarakis E, Pagotto U and Pasquali R (2005).
"Efficacy of octreotide‐LAR in dieting women with abdominal
obesity and polycystic ovary syndrome." Journal of Clinical
Endocrinology & Metabolism 90(7): 3854‐3862.

Irrelevant intervention.
Used octreotide‐LAR plus
diet.

49

2005 Gambineri A, Patton L, Vaccina A, Pagotto U and Pasquali R (2005).
"Effect of flutamide and metformin administered alone or in
combination in dieting obese women with polycystic ovary
syndrome (PCOS): A randomized, 12‐months, placebo‐controlled
study." 3rd Annual Meeting of the Androgen Excess Society. 24p.

Irrelevant setting. Abstract
only. Refer to full text.

50

2005 Kilicdag E B, Bagis T, Tarim E, Aslan E, Erkanli S, Simsek E,
Haydardedeoglu B and Kuscu E (2005). "Administration of B‐group
vitamins reduces circulating homocysteine in polycystic ovarian
syndrome patients treated with metformin: A randomized trial."
Human Reproduction 20(6): 1521‐1528.

Irrelevant intervention.
Used B‐group viatmin
supplementation.

51

2004 (2004). "Position of the American Dietetic Association and
Dietitians of Canada: nutrition and women's health." Journal of the
American Dietetic Association 104(6): 984‐1001.

Irrelevant setting. Unclear
review processes.

52

2004 Erturk E, Kuru N, Savci V, Tuncel E, Ersoy C and Imamoglu S (2004).
"Serum leptin levels correlate with obesity parameters but not with

Irrelevant intervention. No
intervention given.

37

hyperinsulinism in women with polycystic ovary syndrome."
Fertility & Sterility 82(5): 1364‐1368.
53

2004 Gambineri A, Pelusi C, Genghini S, Morselli‐Labate A M, Cacciari M,
Pagotto U and Pasquali R (2004). "Effect of flutamide and
metformin administered alone or in combination in dieting obese
women with polycystic ovary syndrome." Clinical Endocrinology
60(2): 241‐249.

Irrelevant intervention.
Diet vs pharmaceutical.

54

2004 Hoeger K M, Kochman L, Wixom N, Craig K, Miller R K and Guzick D
S (2004). "A randomized, 48‐week, placebo‐controlled trial of
intensive lifestyle modification and/or metformin therapy in
overweight women with polycystic ovary syndrome: A pilot study."
Fertility and Sterility 82(2): 421‐429.

Irrelevant intervention.
Used metformin.

55

2004 Kasim‐Karakas S E, Almario R U, Gregory L, Wong R, Todd H and
Lasley B L (2004). "Metabolic and endocrine effects of a
polyunsaturated fatty acid‐rich diet in polycystic ovary syndrome."
Journal of Clinical Endocrinology & Metabolism 89(2): 615‐620.

Irrelevant intervention.
Fatty acid diet
intervention.

56

2004 Moran L J, Noakes M, Clifton P M, Wittert G A, Tomlinson L, Galletly
C, Luscombe N D and Norman R J (2004). "Ghrelin and measures of
satiety are altered in polycystic ovary syndrome but not
differentially affected by diet composition." Journal of Clinical
Endocrinology & Metabolism 89(7): 3337‐3344.

Irrelevant setting.
Compared PCOS vs non‐
PCOS women.

57

2004 The Practice Committee of the American Society for Reproductive
Medicine (2004). "The evaluation and treatment of androgen
excess." Fertility and Sterility 82(SUPPL. 1): S173‐S180.

Irrelevant setting. Not a
systematic review.

58

2003 (2003). "ACOG practice bulletin: Polycycstic ovary syndrome."
International Journal of Gynecology and Obstetrics 80(3): 335‐348.

Irrelevant setting. Unclear
review processes.

59

2003 Buccola J M and Reynolds E E (2003). "Polycystic ovary syndrome: a
review for primary providers." Primary Care 30(4): 697‐710.

Irrelevant setting. Not a
systematic review.

60

2003 Hays J H, DiSabatino A, Gorman R T, Vincent S and Stillabower M E
(2003). "Effect of a high saturated fat and no‐starch diet on serum
lipid subfractions in patients with documented atherosclerotic
cardiovascular disease." Mayo Clinic Proceedings 78(11): 1331‐
1336.

Irrelevant setting. Not in
PCOS women.

61

2003 Heymsfield S, van Mierlo C, van der Knaap H, Heo M and Frier H
(2003). "Weight management using a meal replacement strategy:

Irrelevant setting. In any
obese population.

38

meta and pooling analysis from six studies." International Journal of
Obesity and Related Metabolic Disorders 27: 537e549.
62

2002 Knowler W, Barratt‐Connor E, Fowler S, Hamman R, Lachin J,
Walker E and Diabetes Prevention Program Research Group (2002).
"Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin. Diabetes Prevention Program Research
Group." New England Journal of Medicine 346(6): 393‐403.

Irrelevant setting. Not in
PCOS women.

63

2001 Tuomilehto J, Lindström J, Eriksson J, Valle T, Hämäläinen H, Ilanne‐
Parikka P and Finnish Diabetes Prevention Study Group (2001).
"Prevention of type 2 diabetes mellitus by changes in lifestyle
among subjects with impaired glucose tolerance." New England
Journal of Medicine 344(18): 1343‐1350.

Irrelevant setting. Not in
PCOS women.

64

2000 Clark A and Roberts B (2000). "Maximizing weight loss in the
overweight infertile patient: a prospective randomized controlled
trial." Human Reproduction 15(Annual Meeting of ESHRE, 2000,
Bologna, Italy, 2000. Abstract book 1): Abstract No.O‐162, 165‐166.

Irrelevant setting. Abstract
only. Not locatable in
Human Reproduction
journal.

65

1999 Wahrenberg H, Ek I, Reynisdottir S, Carlstrom K, Bergqvist A and
Arner P (1999). "Divergent effects of weight reduction and oral
anticonception treatment on adrenergic lipolysis regulation in
obese women with the polycystic ovary syndrome." Journal of
Clinical Endocrinology & Metabolism 84(6): 2182‐2187.

Irrelevant intervention.
Pharmaceutical vs diet.

66

1998 Clark A M, Thornley B, Tomlinson L, Galletley C and Norman R J
(1998). "Weight loss in obese infertile women results in
improvement in reproductive outcome for all forms of fertility
treatment." Human Reproduction 13(6): 1502‐1505.

Irrelevant control. Minimal
details of control
treatment. "Drop out"
group was used as control
group.

67

1995 Clark A M, Ledger W, Galletly C, Tomlinson L, Blaney F, Wang X and
Norman R J (1995). "Weight loss results in significant improvement
in pregnancy and ovulation rates in anovulatory obese women."
Human Reproduction 10(10): 2705‐2712.

Irrelevant control. No
details of control
treatment.

68

1994 Guzick D S, Wing R, Smith D, Berga S L and Winters S J (1994).
Irrelevant intervention.
"Endocrine consequences of weight loss in obese, hyperandrogenic, Lifestyle vs nothing.
anovulatory women." Fertility & Sterility 61(4): 598‐604.

69

1990 Alieva E A, Fanchenko N D, Pshenichnikova T, Parshutin N P,
Gasparov A S, Vetr M and Pshenichnikova T I (1990). "[The
polycystic ovary syndrome and increased body mass]." Acta
Universitatis Palackianae Olomucensis Facultatis Medicae 126: 233‐
240.

Irrelevant intervention.
Not comparative for diet.

39

3.4
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS, are exercise interventions (compared to different
exercises) effective for improving anthropometric, metabolic, reproductive, fertility, quality of
life and emotional wellbeing outcomes?

Narrative synthesis
Clinical practice gap: need for guidance
PCOS is a complex endocrine condition that affects 8‐13% of reproductive aged women globally [1] [2, 3] and
30% of overweight women[4]. PCOS has impacts on cardiometabolic, reproductive and psychosocial health.
Cardio‐metabolic health: Women with PCOS have an inherently lower insulin sensitivity (27%) than matched
healthy control women irrespective of BMI [5]. Insulin resistance is present in 95% of overweight, and 75% of
lean women with PCOS [6] contributing to the increased type 2 diabetes and metabolic risk [7, 8]. Insulin
resistance is integral to PCOS aetiology, and independent of obesity [4‐6]. The prevalence and severity of PCOS
are also exacerbated by obesity [4]. Furthermore, compared with PCOS‐free women, the disorder conveys
greater 10‐year weight gain [4, 9] amplifying insulin resistance and metabolic risk. Women with PCOS have
increased cardiovascular disease risk factors including dyslipidaemia, hypertension, endothelial dysfunction,
and impaired fibrinolysis [10]. Recent Australian data have also shown marked increases in type 2 diabetes,
cardiovascular disease and stroke [11], and are major disease burdens for women. Up to 80% of this health
burden is preventable with lifestyle change [12]. While PCOS is currently treated with lifestyle and insulin‐
sensitisers [13, 14] efficacy is not optimal, as neither medications nor lifestyle (exercise and/or diet) normalise
insulin resistance in PCOS [13].
Reproductive health: Reproductive features are driven by insulin resistance and androgens and include
anovulation and infertility – key features in PCOS. Obesity further exacerbates these features. Lifestyle
interventions are first‐line fertility treatment for overweight women with PCOS [14]. However, the quality of
available evidence on efficacy is low, especially around exercise [14].
Psychosocial wellbeing: There is a high prevalence and severity of depression, anxiety, negative body image
and poor quality of life (QoL) in women with PCOS, independent of, but exacerbated by, obesity [15‐22].
Psychological wellbeing can impact motivation, self‐worth, and limits effective treatment (adherence and
compliance).
Physical activity and exercise in PCOS:
In general populations, physical activity (any bodily movement produced by skeletal muscles that requires
energy expenditure (WHO)) and structured exercise (an activity requiring physical effort, carried out to sustain
or improve health and fitness) delivers metabolic, cardiovascular, and psychosocial benefits, whether alone or
combined with diet changes [23‐25]. Additionally, sedentary behaviours (activities during waking hours in a
seated or reclined position with energy expenditure less than 1.5 times resting metabolic rate) are now linked
1

to all‐cause mortality and requires significant amounts of physical activity (>60 min per day) to offset this
association [26, 27]. Both aerobic exercise and resistance exercise are proven beneficial to reduce
cardiometabolic risk factors but combined training seems to be most efficient[28]. It is estimated that the
health impacts of formal exercise therapy can reduced long‐term cost to any healthcare system by ~ $1900
AUD (or $1500USD) per pre‐diabetic person annually [29]. There is also a range of evidence in women with
PCOS from small RCT’s and high quality mechanistic studies (cohort and case control studies) that physical
activity, including formal exercise (aerobic and muscle strengthening), improves metabolic features (IR,
dyslipidaemia, and CVRFs), body composition (reduction of waist circumference, central adiposity and BMI),
reproductive features (AMH, a marker of ovarian function) and psychological wellbeing in overweight women
with PCOS [14, 15, 18, 30‐40], compared to minimum or no interventions. These benefits also occur
independent of significant weight loss [31].
Despite the well‐established benefits of physical activity and formal exercise for prevention of chronic disease,
maintenance of health and therapeutic benefits in the general population and in women with PCOS, these
populations tend to remain inactive [41]. This dis‐engagement from physical activity and formal exercise is
likely due to general and PCOS‐ specific barriers to physical activity and formal exercise [15, 16]. To overcome
reduced participation we need to address the general (time limitations) and PCOS specific (lack of confidence
about maintaining physical activity, fear of injury, physical limitations) barriers [15] by finding not only
effective formal exercise activities, but ones that are enjoyable and likely sustainable beyond formal
therapeutic intervention periods.
However, as with pharmacological treatments, physical activity and exercise does not normalise insulin
resistance [30], nor completely ameliorate PCOS features. While there is a clear role for physical activity and
exercise in management and treatment of PCOS, either alone or within a lifestyle program, there is an urgent
need to determine appropriate physical activity and/or formal exercise “doses”, types and regimes that are
most efficacious for improving clinical features of PCOS while enhancing engagement and long‐term
sustainability in therapeutic exercise interventions.

Summary of key information
The key clinical question and knowledge gap relates to establishing which physical activity and/or formal
exercise programme/intervention is best suited to targeting the complex clinical features of PCOS. Physical
activity and formal exercise programmes can be classified in 3 broad categories of aerobic/endurance style
activities (focusing on aerobic capacity/fitness), resistance style activities (targeting muscle mass and strength)
or a combination of both. These general classifications can be further sub‐grouped by exercise intensity,
especially aerobic style activities or exercises, and can be defined as light, moderate, vigorous or high‐intensity
depending on the physiological stress [42]. To date there is minimal high quality RCT evidence exploring what
exercise best targets clinical features of PCOS, but two small RCT’s have been conducted exploring duration of
moderate intensity aerobic exercise or if aerobic exercise or combined aerobic and resistance exercise were
best for targeting clinical features of PCOS. The first study investigated if the duration (weeks of intervention)
of moderate intensity bicycle exercise on a cycle ergometer 3 times per week was important and clearly
demonstrated that 24 weeks of intervention had greater clinical impacts than 12 weeks on metabolic features
[43]. Specifically, at 24 weeks markers of glucose homeostasis at baseline and an OGTT, lipid profiles (LDL,
HDL), and anthropometry (waist circumference (6cm reduction) and BMI (2 kg/m2 reduction) showed
significantly greater improvements than at 12 weeks, but no impact on reproductive biomarkers [14, 35, 43].
The second study ([33, 34]; a relatively small RCT) explored the impact of different 20 week fitness centre
based exercise programs (superimposed on a high protein diet) using either an aerobic exercise program (5
2

days/week of moderate intensity treadmill walking/jogging) compared to a combined exercise intervention (3
days/week of moderate intensity treadmill walking/jogging plus 2 days a week of progressive resistance
training). Here both training interventions similarly improved metabolic, reproductive and psychosocial
features on the background of the same diet‐induced weight loss in women with PCOS [14, 33‐35].
The impacts of exercise and physical activity on the cardio‐metabolic and reproductive features of PCOS have
been relatively well summarised in a number of publications [35, 44‐46]. While acknowledging the poor quality
of evidence (sample size, study type, heterogeneity of interventions) currently available, the studies explored
in these evidence syntheses do show important clinical impacts of improved glycaemic control, biomarkers of
reproductive health, quality of life and functional capacities (aerobic fitness, maximal strength), when
compared to no‐treatment[14, 35, 44‐46] [33, 47, 48]. Also, in terms of psychosocial health, limited
community based/epidemiological studies demonstrating a positive association of self‐reported physical
activity levels and improved mental health status [15, 18]. Overall, this evidence is sufficient to encourage
women with PCOS to engage in physical activity and formal exercise.
Current data suggest that moderate intensity aerobic exercise with or without resistance training (using
personalised progression) is effective at improving clinical features of PCOS and that this needs to be
undertaken for a minimum period of 12 weeks, with greater effects demonstrated when programs are
undertaken over longer time frames. However, with the ever increasing barrier of “being time poor” to
sustained physical activity and formal exercise in the general population[49] and PCOS [15], perhaps a more
time efficient physical activities and exercise programs are needed for women with PCOS. While no RCTs have
been published in this area, epidemiological data suggest that vigorous exercise is associated with better
health outcomes and reduced metabolic features in women with PCOS [50]. Overall, in line with international
guidelines for physical activity for adults, women with PCOS should be encouraged to undertake at least 30
minutes of moderate aerobic physical activity most days of the week, complimented with some flexibility and
resistance exercises.
In context of sedentary behaviour, research into the general population, while in its infancy, has a causal link
to chronic disease and all‐cause mortality [26]. While little research has been undertaken in women with PCOS,
there is evidence of increased sitting time in this population [51]. It is therefore vital to try to minimise
sedentary behaviours in these women based on general population data and consider increased efforts in
quantifying and developing strategies to reduce sedentary behaviours in an already inactive group with
significant current and future health problems.

Recommendations
CLINICAL CONSENSUS RECOMMENDATIONS
With limited quality RCT’s on optimal exercise/physical activity recommendations in PCOS, we are
limited to high quality mechanistic literature in PCOS and international recommendations for the general
population.
Recommended physical activity:
 Prevention of weight gain and maintenance of health:
o In adults (18‐64) a minimum of 150 min/weekof moderate intensity activities or 75 min/week
of vigorous intensities or an equivalent combination of both
o In Adolescents at least 60 minutes of moderate‐ to vigorous‐intensity physical activity/
day including activities that strengthen muscle and bone, at least 3 times/ week
 Promotion of greater health benefits including modest weight‐loss and prevention of weight‐regain:
3

A minimum of 250 min/week of moderate intensity activities or 150 min/week of vigorous
intensities or an equivalent combination of both.
Muscle strengthening activities (eg. Resistance/flexibility) on 2 non‐consecutive days/ week
Minimise sedentary time (sitting)
Referral to suitably trained health professionals should be considered when woman
with PCOS are considered inactive and/or sedentary and need assistance engaging in physical activity
and formal exercise.
o





CLINICAL PRACTICE POINTS
Physical activity includes leisure time physical activity, transportation (e.g. walking or cycling), occupational
(i.e. work), household chores, playing games, sports or planned exercise, in the context of daily, family and
community activities.
Aerobic activity is best performed in bouts of at least 10 minutes duration (1000 steps), aiming to achieve at
least 30 minutes daily on most days.
10,000 steps per day is ideal and would include activities of daily living plus 30 minutes of structured physical
activity (30 minutes = 3000 steps).
These recommendations should be considered in the context of culturally acceptable and socioeconomically
accessible preferences. The value of broader family engagement should be considered.
Realistic physical activity goals can be achieved by using SMART (specific measurable, achievable, realistic and
timely) goal setting and self‐monitoring to progressively increase physical activity (weekly by 5%) up to and
above recommendations.
Psychological factors (eg. body image concerns, fear of injury, fear of failure, depression) and personal
sensitivities should be considered and managed to optimise engagement and adherence
Fitness devices and technologies could be used as an adjunct to support and promote active lifestyles and
minimise sedentary behaviours.
Encouraging physical activity is the joint responsibility of all health professionals, partnering with women
with PCOS. If referring for exercise initiation or prescription, suitably qualified health professionals should be
considered.
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BREAKOUT BOX‐
Activity intensity
LIGHT

Description

Objective
Measure
 An aerobic activity 1.6–3
that does not cause a METs
noticeable
change
in 40 – 55%
*HRmax
breathing rate.
 An intensity that
can be sustained for at
least 60 minutes

MODERATE

 An aerobic activity
that is able to be conducted
whilst
maintaining
a
conversation
uninterrupted.
 An intensity that
may last between 30 to 60
minutes

VIGOROUS

 An aerobic activity
in which a conversation
generally
cannot
be
maintained uninterrupted.
 An intensity that
may last up to 30 minutes

Examples of activities and
ADL’s
casual walking, bicycling at
less than 8 kilometers in an
hour (or 5 mph), stretching
light
weight
training,
dancing slowly, leisurely
sports (table tennis, playing
catch) golf—using cart, light
yard/house work
3 – 6 METs Brisk walking (5 ‐7 kph or 3 ‐
55 – 70% 4.5 mph), walking uphill,
*HRmax
hiking, bicycling 8 ‐ 15 kph
(5‐9 mph), low impact
aerobics, aqua aerobics, light
calisthenics,
yoga
gymnastics, jumping on a
trampoline, weight training,
moderate dancing, most
aerobic machines (e.g., stair
climber, elliptical, stationary
bike)—moderate
pace,
competitive
tennis,
volleyball,
badminton,
recreational
swimming
golf—carrying
clubs.
Housework that involves
intense scrubbing/cleaning
hard yard work or shoveling
snow, occupations that
require an extended amount
of time standing or walking.
6 – 9 METs Race walking (more than
70 – 90% 7kph
[4.5
mph]),
*HRmax
jogging/running, mountain
climbing, bicycling more
than 16 kph (10 mph), high
impact
aerobics,
step
aerobics,
vigorous
calisthenics, karate, judo, tae
kwon do, jujitsu, jumping
rope, circuit weight training,
vigorous dancing, most
aerobic machines (e.g., stair
climber, elliptical, stationary
bike)—vigorous
pace
competitive
basketball,
netball, soccer, football,
rugby, kickball, hockey,
5

lacrosse, swimming laps or
synchronized
swimming,
water jogging, downhill or
cross country skiing, pushing
non‐motorized lawnmower,
occupations that require
heavy lifting or rapid
movement
* Predicted maximal heart rate (HRmax) = 208 – (0.7 X AGE[years]);  metabolic equivalent (MET) where 1 MET
is the O2/kg body weight/min required to sustain ones resting metabolic rate [3.5 mL/kg/min]). Adapted from
[42] and [52].

Important considerations for GRADE
Resource requirements
It is important to consider the cost and resource requirements at a health systems level and for the
individual woman with many low cost options available. Irrespective of the exercise programme or physical
activity recommendation, implementation of exercise therapy/physical activity programs may result in
increased referral to health professionals. This is likely to increase health professional time demands.
Cost effectiveness
No cost effectiveness analysis has been conducted for exercise therapy in PCOS. For example, other data
sources suggest regular exercise therapy can reduce the metabolic disease associate healthcare costs [29].
Group based integrated lifestyle program (exercise and diet) may reduce health care costs including assisted
infertility treatment [53].
Equity
Implementation of exercise therapy and long‐term physical activity programs do not need to be in clinical
centres, expensive gyms and fitness centres. Exercise and physical activity programs can be delivered in
community centres and at sporting grounds/facilities in group settings with minimal equipment. Low cost
ehealth (electronic health) and mhealth (mobile health) options can be utilised. As such, implementation of
exercise and physical activity recommendations should be provided in context of the socio‐economic status
of the patients and in consideration of health and community services available.
Acceptability
Engagement of healthcare practitioners and healthcare funders, as well as the financial barriers for the
patient may be an issue. Also insufficient access to, as well as time constraint for, health professionals may
be a barrier. Drop‐out or non‐adherence to physical activity recommendations may be a problem.
Feasibility
As per acceptability. Utilising current structures for referral into formal exercise therapy/physical activity
programmes are already in place in many countries. This makes recommending exercise therapy and /or
physical activity by a care team relatively easy, and can reduce cost in a group setting. Innovative solutions
to deliver and facilitate long‐term increases in physical activity and exercise will be required where these

6

services and structures are not available. Overall, a global shift in cultural mindset with regards
recommending regular exercise and/or physical activity may be required.
Implementation
Independent of the formal exercise therapy/physical activity recommended, policy, health system, health
professional, community and individual barriers need to be addressed:
1) Innovative solutions to provide environments (within and beyond clinical setting) that facilitate all forms
exercise and physical activity.
2) A cultural shift in mindset and additional consultation time from the primary and specialist healthcare
providers are needed to educate and discuss with women the need for exercise and physical activity.
3) Recommendations to exercise must be offered in the context of the women’s individual circumstances
(cultural, socio‐economic, preferences)
4) The woman should be given the opportunity to take control of her exercise therapy and share in the
decision making of her own care based on the best valid information from all members of the care team.
5) Accountability and responsibility should the rest with both the woman and the team of healthcare
providers.
Monitoring and evaluation
As there is insufficient evidence for a specific type, mode or intensity of exercise being best for the
management and treatment of PCOS, thus recommending gold‐standard and expensive cardio‐respiratory
tests is unwarranted. Instead simple easy to use tools would appropriate to monitor general fitness and
exercise behaviours in women with PCOS. These tests may include:
1) Simple submaximal fitness tests conducted by certified exercise professionals, where available.
2) Other data sources could be used to monitor physical activity and sedentary behaviour in a broader
population level. This could include tools such as questionnaires and commercially available activity
monitors, although this data would need to be interpreted with some caution.
3) Using activity monitors to monitor sedentary behaviour and daily step counts and provide feedback and
motivation.
Research priorities
Clear clinical research gaps have been identified in this and prior extensive evidence syntheses [14, 35, 44‐46],
stakeholder feedback including an international survey of 1592 women with PCOS and 1800 Health
Professionals (2015–2017)[54]. There is an urgent need to determine:
1) Exercise “doses” and regimes to optimise efficacy.
2) Strategies to increase engagement and address barriers, cultural factors and sustainability of active
lifestyles in PCOS management and treatment.
3) Long‐term (12 months or greater) exercise studies.
4) Impact of improvements in cardiorespiratory fitness and/or strength on clinical features of clinical
outcome of women with PCOS.
5) Assessing the impact of reducing sedentary behaviour on clinical outcomes.
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Appendix I: Methods
PICO/selection criteria

Inclusion criteria

Ranked 1 (across 4 questions) Chair ranked 1

Participants (P)

Intervention (I)

Compariso
n (C)

Outcomes (O)

Study
type

Limits

Females with
PCOS (diagnosed
by Rotterdam,
NIH or AES) of any
age, ethnicity,
weight and with
any co‐morbidity.

All types of exercise
regimes that can be
quantifiable.
Structure of exercise
regime must be
documented (eg.
type, intensity,
frequency,
duration).

All types of
other
exercise
regimes that
can be
quantifiable.
Structure of
exercise
regime must
be
documented
(eg. type,
intensity,
frequency,
duration).
Free range
exercises can
be included
as long as it
has tools for
correlating
to work,
energy,
and/or
intensity.
Duration of
exercise
intervention
≥ 2 weeks.

Anthropometric:
Weight, BMI, WC

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment
s,
randomise
d
controlled
trials.

English
languag
e.
Update
original
search
for
exercise
versus
other
exercise
and add
RCT
filter

Subgroup by:
BMI, adolescents,
adult,
preconception,
pregnancy, post‐
menopausal,
PCOS phenotype,
those using no
other medication.
Can be taking any
medications to
manage PCOS
symptoms,
DM2, co‐
morbidities, as
long as this
medication use is
not a primary
component of the
intervention or
control arms.
Document
diabetes status,
smoking status.

Subgroup by
aerobic/endurance
and resistance.
Short/medium/long
term.
“Free range
exercises” or
“physical activity”
can be included as
long as it can be
quantified in terms
of time, work,
energy, and/or
intensity. Duration
of exercise
intervention ≥ 2
weeks.

Metabolic: HbA1c,
Fasting insulin,
fasting glucose,
HOMA, OGTT insulin,
OGTT glucose, lipids
(total cholesterol,
LDL, HDL, TG),
Systolic BP
Reproductive:
Hirsutism (clinical
HA) biochemical HA
(total testosterone,
SHBG, FAI, free
testosterone),
ovulation, menstrual
regularity,
Psychological:
Anxiety, depression,
quality of life
For pregnancy
subgroups
Anthropometric:
Weight, BMI,
gestational weight
gain
Metabolic: Fasting
insulin, fasting
glucose, HOMA,
OGTT insulin, OGTT
glucose, lipids (total
cholesterol, LDL,
HDL, TG)
Reproductive: Live
birth, pregnancy,
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miscarriage,
gestational diabetes,
preeclampsia, birth
weight
Psychological:
Anxiety, depression,
quality of life
Females without
PCOS.

Exclusion criteria

Taking anti‐
obesity
medications
(metformin isn’t
an exclusion).
Bariatric surgery.
Patients using
medications for
DM2, co‐
morbidities or for
clinical or
metabolic
features of PCOS,
as the primary
component of the
intervention or
control arms of a
study.

Exercise
interventions that
cannot be
quantifiable.

Treatment
regime that
cannot be
quantifiable.

Interventions taken
with anti‐obesity
medications.

Treatments
used in
conjunction
with anti‐
obesity
medications.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews,
any study
lower than
a RCT.
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Search
1 exp polycystic ovary syndrome/ (12770)
2 polycystic ovar*.mp. (14993)
3 poly‐cystic ovar*.mp. (13)
4 PCO*.mp. (24502)
5 (stein‐leventhal or leventhal).mp. (914)
6 anovulation/ (2224)
7 anovulat*.mp. (5793)
8 oligo‐ovulat*.mp. (79)
9 oligoovulat*.mp. (43)
10 (ovar* adj5 (sclerocystic or polycystic or
poly‐cystic or degenerat* or hyperandrogen* or
hyper‐androgen*)).mp. (15787)
11 or/1‐10 (36142)
12 exp cognitive therapy/ (23581)
13 exp relaxation techniques/ (8400)
14 (cognitive adj2 therap*).mp. (26454)
15 (relax* adj2 technique*).mp. (1399)
16 exp Psychotherapy/ (183196)
17 psychotherap*.mp. (81458)
18 exp Behavior Therapy/ (67131)
19 (behavio* adj2 therap*).mp. (41283)
20 risk reduction behavior/ (11488)
21 (risk reduction adj2 behavio*).mp. (12408)
22 choice behavior/ (29632)
23 (choice adj2 behavio*).mp. (30502)
24 behavior control/ (1749)
25 (behavio* adj2 control).mp. (9083)
26 exp health behavior/ (160064)
27 (health adj2 behavio*).mp. (65552)
28 exp life style/ (82011)
29 exp life change events/ (22893)
30 (life*style adj2 change*).mp. (7183)
31 (life*style adj2 intervention*).mp. (4974)
32 (life*style adj2 modif*).mp. (5286)
33 (life*style adj2 choice*).mp. (950)
34 social support/ (64807)
35 (social adj2 support*).mp. (76676)
36 Social behavior/ (48495)
37 (social* adj2 behavio*).mp. (64430)
38 Relaxation.mp. (96883)
39 exp self efficacy/ (16975)
40 self‐efficacy.mp. (25278)
41 exp Health Promotion/ (70658)
42 (health adj2 promotion).mp. (78736)
43 exp Health Education/ (158738)
44 (health* adj2 education).mp. (88768)
45 (motivation* adj2 therap*).mp. (649)
46 interview*.mp. (302385)
47 or/12‐46 (1120639)

48 search$.tw. or meta‐analysis.mp. or meta‐
analysis.pt. or review.pt. or di.xs. or
associated.tw. (8850182)
49 clinical trial.mp. or clinical trial.pt. or
random.mp. or tu.xs. (4574685)
50 48 or 49 (11402452)
51 11 and 47 and 50 (729)
52 limit 51 to (english language and humans)
(646)
53 limit 52 to yr="2010 ‐Current" (317)
54 exp polycystic ovary syndrome/ (12770)
55 polycystic ovar*.mp. (14993)
56 poly‐cystic ovar*.mp. (13)
57 PCO*.mp. (24502)
58 (stein‐leventhal or leventhal).mp. (914)
59 anovulation/ (2224)
60 anovulat*.mp. (5793)
61 oligo‐ovulat*.mp. (79)
62 oligoovulat*.mp. (43)
63 (ovar* adj5 (sclerocystic or polycystic or
poly‐cystic or degenerat* or hyperandrogen* or
hyper‐androgen*)).mp. (15787)
64 or/54‐63 (36142)
65 diet*.mp. (612057)
66 nutrition*.mp. (309086)
67 meal*.mp. (58679)
68 food*.mp. (492355)
69 (Energy adj3 restrict*).mp. (2517)
70 (Energy adj3 reduc*).mp. (8295)
71 Kilojoule*.mp. (172)
72 Calor*.mp. (82692)
73 hypocaloric.mp. (1539)
74 hypercaloric.mp. (505)
75 hyperproteic.mp. (67)
76 hypoproteic.mp. (67)
77 feeding behaviour*.mp. (1881)
78 feeding behavior*.mp. (51077)
79 eating behaviour*.mp. (1749)
80 eating behaviour*.mp. (1749)
81 exp diet/ (250384)
82 exp diet therapy/ (50869)
83 exp nutrition therapy/ (94243)
84 exp food/ (1171786)
85 exp feeding behavior/ (157454)
86 or/65‐85 (2038630)
87 search$.tw. or meta‐analysis.mp. or meta‐
analysis.pt. or review.pt. or di.xs. or
associated.tw. (8850182)
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88 clinical trial.mp. or clinical trial.pt. or
random.mp. or tu.xs. (4574685)
89 87 or 88 (11402452)
90 64 and 86 and 89 (1845)
91 limit 90 to (english language and humans
and yr="2010 ‐Current") (515)
92 exp polycystic ovary syndrome/ (12770)
93 polycystic ovar*.mp. (14993)
94 poly‐cystic ovar*.mp. (13)
95 PCO*.mp. (24502)
96 (stein‐leventhal or leventhal).mp. (914)
97 anovulation/ (2224)
98 anovulat*.mp. (5793)
99 oligo‐ovulat*.mp. (79)
100 oligoovulat*.mp. (43)
101 (ovar* adj5 (sclerocystic or polycystic or
poly‐cystic or degenerat* or hyperandrogen* or
hyper‐androgen*)).mp. (15787)
102 or/92‐101 (36142)
103 exercise*.mp. (298277)
104 exercise therapy.mp. (34617)
105 exertion.mp. (64536)
106 physical fitness.mp. (28920)
107 physical activit*.mp. (77501)
108 physical performance.mp. (6118)
109 sport*.mp. (74682)
110 (strength adj2 training).mp. (4132)
111 resistance training.mp. (9061)
112 (aerobic* adj2 training).mp. (3285)
113 (endurance adj training).mp. (3772)
114 physical training.mp. (4892)
115 (strength* adj2 exercise*).mp. (2228)
116 (weight‐bearing adj2 exercise*).mp. (594)

117 (Resistance adj2 exercise*).mp. (4681)
118 (Aerobic* adj2 exercise*).mp. (7090)
119 (Endurance adj2 exercise*).mp. (4441)
120 (Physical adj2 exercise*).mp. (13761)
121 fit*.mp. (255494)
122 bicycle*.mp. (11330)
123 cycl*.mp. (1174511)
124 run*.mp. (150544)
125 swim*.mp. (35150)
126 walk*.mp. (92786)
127 jog*.mp. (2252)
128 train*.mp. (410418)
129 gym*.mp. (8777)
130 aqua‐aerobics.mp. (8)
131 pilates.mp. (208)
132 yoga.mp. (2776)
133 danc*.mp. (5654)
134 exp exercise/ (160982)
135 exp exercise therapy/ (41869)
136 physical exertion/ (56883)
137 exp sports/ (163605)
138 exp physical endurance/ (30936)
139 or/103‐138 (2337699)
140 search$.tw. or meta‐analysis.mp. or meta‐
analysis.pt. or review.pt. or di.xs. or
associated.tw. (8850182)
141 clinical trial.mp. or clinical trial.pt. or
random.mp. or tu.xs. (4574685)
142 140 or 141 (11402452)
143 102 and 139 and 142 (5116)
144 limit 143 to (english language and humans
and yr="2010 ‐Current") (1081)
145 53 or 91 or 144 (1600)

Database search results
Database
MEDLINE, epub, IP
ALL EBM
PsycInfo
EMBASE
CINAHL
TOTAL

07/06/2017
1581
168
91
540
149
2529
Duplicates removed over total
Screened
Excluded based on T & A
Excluded based on full text
Unable to retrieve full text
Included
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3.5
NARRATIVE REVIEW
Clinical questions:
1. Are women with PCOS at increased risk of obesity?
2. In women with PCOS, does obesity impact on prevalence and severity of hormonal and clinical
features?
1. Are women with PCOS at increased risk of obesity
Obesity is not a key diagnostic criterion of PCOS. However, obesity is a common feature of PCOS, with over
half of women affected being either overweight or obese [1]. Weight gain is a common presenting complaint
of PCOS, while reduction of body weight is accompanied by improvement of its main symptoms [2]. Although
the increasing trend in the epidemiology of PCOS worldwide appears to be in parallel with the global epidemic
of obesity, the occurrence of PCOS among lean populations clearly depicts it is not caused solely by obesity
[3].
Nevertheless, PCOS is closely associated with obesity [4]. Lim et al. report a comprehensive systematic review
and meta‐analysis of the prevalence of overweight, obesity and central obesity in women with and without
PCOS in clinic based women. They found that women with PCOS had a significantly increased risk for adiposity
when compared with controls. The pooled estimated prevalence of overweight and obesity in PCOS was 61%
(95% CI: 54–68%) and 49% (95% CI: 42–55%) respectively, and central obesity being 54% (95% CI: 43– 62%).
This increased risk was independent of the PCOS diagnostic criteria (NIH versus. Rotterdam), age and
geographic region of the affected subjects. Caucasian women with PCOS had a greater prevalence of obesity
than Asian women with PCOS, whether using the same criteria for overweight and obesity or ethnic specific
criteria. This may reflect community prevalence of obesity or source of the study population, whether
community or referred for clinical care [5, 6]. Community based prevalence studies since then in Turkey and
Australia have also reported an increased prevalence of PCOS in parallel with increasing BMI [7, 8]. However,
a large community based study in China reported no difference in prevalence based on BMI [9]. Again this may
be reflective of community prevalence of obesity.
The complex pathophysiology and clinical heterogeneity of PCOS has contributed to the lack of a clear
understanding of its clinical correlates observed over time, chiefly body fat. Obesity, particularly central
obesity, is well known to increase insulin resistance. The effect of obesity on the metabolic and reproductive
symptoms in PCOS is considered to be mediated by insulin resistance (IR) [10, 11]. The great majority of
women seeking treatment for PCOS are at risk of being overweight or obese [12]. One in three overweight
women is at risk of having PCOS. One unit increase of BMI (kg/m2) increases the risk of PCOS by 9% [13]. The
temporal trends of the prevalence of obesity among women with PCOS show an increase from 51% in the 90s
to 74% in the following decades [1]. Furthermore, the long‐term weight gain over 10 years among women
with PCOS is significantly greater than unaffected women in longitudinal community based studies (mean
difference 2.6kg 95% CI 1.2‐4.0) [14] as is central obesity with a progressive increase in waist hip ratio between
20‐25 years and 40‐45 years [15] This is consistent with reports from a prospective birth cohort of increased
weight gain in early adulthood in women with symptoms of or a diagnosis of PCOS compared with controls
[16]
2. In women with PCOS, does obesity impact on prevalence and severity of hormonal and clinical features?
IR and hyperandrogenism (HA) are the main endocrine abnormalities of PCOS. Both problems manifest
independent of the degree of adiposity, but are also exacerbated by obesity. Visceral or central obesity in
1

particular can exacerbate IR and HA. The abnormally increased insulin acts as a co‐gonadotrophin, particularly
on the ovary, with the resulting high androgens worsening the key clinical problems of PCOS [1]. The parallel
inhibition of hepatic production of sex hormone binding globulin (SHBG) through insulin resistance augments
the hyperandrogenism [1]. Obesity influences the phenotypic expression of PCOS, with augmentation of
menstrual irregularity and hyperandrogenism, through a significant effect on its pathophysiology [17].
Conversely, weight loss reduces abdominal fat and IR and also improves menstrual cyclicity and
hyperandrogenism, reproductive and metabolic outcomes [18, 19].
Obesity and IR related outcomes of impaired glucose tolerance and type 2 diabetes are reported to occur in
up to 35% and 10% respectively of U.S. women with classic polycystic ovary syndrome [3]. Such metabolic
problems are influenced by age, adiposity, family history of diabetes and ethnicity. Lower high‐density
lipoprotein cholesterol and higher triglyceride and low density lipoprotein (LDL) cholesterol levels also occur,
which are partly independent of BMI [1, 6, 17]. Central obesity is associated with higher fasting insulin, high
fasting triglycerides and low HDL [17]. The prevalence of impaired glucose tolerance and type 2 diabetes is
further increased in women with PCOS who are overweight or obese, especially in population at greater risk
of type 2 diabetes [11]. Women with PCOS who are obese have more severe cardio‐metabolic risk factors,
compared with their lean counterparts [20].
The resulting reproductive problems of obesity in PCOS include oligo/amenorrhoea, prolonged time to
conception, infertility and poor‐response to ovulation induction; increased risk of miscarriage, hyperglycaemia
of pregnancy, pre‐eclampsia, increased perinatal morbidity, fetal macrosomia and a greater potential for
trans‐generational transmission of obesity and metabolic problems [1, 3, 6, 18]. When combined with insulin
resistance, type 2 diabetes and PCOS, the adverse outcomes can be more than additive [1, 6]. Expert opinion
has therefore uniformly recommended that obese women with PCOS delay infertility therapy and pursue
lifestyle modification [12, 14].
The psychological comorbidities of PCOS with overweight/obesity include anxiety, depression, low health
related quality of life, sexual dissatisfaction, poor self‐esteem and psychological distress over their cosmetic
problems such as hirsutism and body configuration [6, 12, 19]. The psychosocial aspects of obesity in PCOS
must be borne in mind by all caregivers. The need to appreciate the differing psycho‐social issues during the
progressing phases of the reproductive life of an affected woman needs special attention. The clinical and
behavioural support required by a young adolescent or adult is very different from the older woman who is
coping with different of competing priorities of childcare, career demands and self‐care. The ethnic
background of the affected woman and her ethnic specific psycho‐social response when coping with the
common problems related to PCOS must also be borne in mind. It is noteworthy that some ethnic groups, such
as women of Asian origin or Indigenous Australian women, who have a greater potential to manifest
worsening of symptoms at a lower BMI e.g. considered overweight when in excess of 23 kg/m2 and obese
when exceeding 25 kg/m2 with a greater potential for upper body (central) obesity [21].

Clinical practice gap: need for guidance
Insulin resistance underpins both PCOS and obesity. Understanding the impact of obesity on PCOS is difficult
to quantify, given the conflicting studies of prevalence in relation to obesity, a mixture of populations studied
(clinical or community based), mostly small numbers and lack of longitudinal follow up.
The threshold for worsening of PCOS specific symptoms appears to be when overweight, with a probable
plateauing of the magnitude of the deleterious effects of adiposity on the biochemistry of affected women
2

when beyond a high BMI [3].
It is unclear whether different categories should be used in the assessment of overweight and obesity based
on ethnicity.

Summary of key information





Obesity generally appears to be more prevalent in women with PCOS globally.
Women with PCOS have greater weight gain over time compared to women without PCOS.
A higher BMI increases the risk of having PCOS.
Obesity augments the severity of the clinical manifestations of PCOS.

Recommendations



Prevention of weight gain, monitoring weight and encouraging evidence based and socio‐culturally
appropriate lifestyle changes are important in women with PCOS, particularly from young adulthood.
Weight, height, BMI and waist circumference should be measured.
o BMI categories should be as per WHO guidelines but these could be adjusted by geographic region
if appropriate [22] (eg. Asian BMI guidelines) and for women<19 years age specific values used
[23].
o Waist circumference as per WHO guidelines or ethnic specific measurements may be used if
appropriate [24].

Clinical considerations
Subgroups
There may be different implications for groups at increased risk of diabetes and different groups for obesity.
Resource requirements
Measuring and monitoring overweight and obesity can easily be done by clinicians in routine care and do not
require additional resources (viz. calibrated weighing scales, height stadiometer and large, non stretchable
standardized tape measures)
Cost effectiveness
Measuring and monitoring BMI is cost effective although the cost benefit associated with effective weight
management programs is unclear.
Equity
Social determinants of health including support to maintain affordable healthy diet and exercise to assist
weight management may have the potential for increased benefit to groups that experience increased
socioeconomic disadvantage or discrimination.
Acceptability
Measuring and monitoring overweight and obesity is part of routine clinical practice.
Feasibility
Additional support such as dietitians, exercise professionals or health coach may be expensive and it may
also be important to address psychosocial issues that enable behaviour change.
Implementation
Measuring and monitoring overweight and obesity is part of routine clinical practice.
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Monitoring and evaluation
BMI and WC.
Research priorities
Evaluating overweight and obesity and longitudinal impact in women of varying ethnicity.

4

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Yildiz, B.O., E.S. Knochenhauer, and R. Azziz, Impact of obesity on the risk for polycystic ovary
syndrome. J Clin Endocrinol Metab, 2008. 93(1): p. 162‐8.
Moran, L.J., et al., Lifestyle changes in women with polycystic ovary syndrome. Cochrane Database of
Systematic Reviews, 2011. 2(CD007506).
Legro, R.S., Obesity and PCOS: implications for diagnosis and treatment. Semin Reprod Med, 2012.
30(6): p. 496‐506.
Lim, S.S., et al., Overweight, obesity and central obesity in women with polycystic ovary syndrome: a
systematic review and meta‐analysis. Hum Reprod Update, 2012. 18(6): p. 618‐37.
Ezeh, U., B.O. Yildiz, and R. Azziz, Referral Bias in Defining the Phenotype and Prevalence of Obesity in
Polycystic Ovary Syndrome. J Clin Endocrinol Metab, 2013. 98(6): p. E1088–E1096.
Lim, S.S., et al., The effect of obesity on polycystic ovary syndrome: a systematic review and meta‐
analysis. Obes Rev, 2013. 14(2): p. 95‐109.
Yildiz, B.O., et al., Prevalence, phenotype and cardiometabolic risk of polycystic ovary syndrome under
different diagnostic criteria. Human reproduction (Oxford, England), 2012. 27(10): p. 3067‐73.
Boyle, J., Cunningham J, O'Dea K, Dunbar T, Norman RJ., Prevalence of polycystic ovary syndrome in a
sample of Indigenous women in Darwin, Australia. Med J Aust, 2012. 196(1): p. 62‐6.
Li, R., et al., Prevalence of polycystic ovary syndrome in women in China: a large community‐based
study. Hum Reprod, 2013. 28(9): p. 2562‐9.
Dunaif, A., Insulin resistance and the polycystic ovary syndrome: mechanism and implications for
pathogenesis. Endocr Rev, 1997. 18(6): p. 774‐800.
Diamanti‐Kandarakis, E., Role of obesity and adiposity in polycystic ovary syndrome. Int J Obes (Lond),
2007. 31 Suppl 2: p. S8‐13; discussion S31‐2.
Moran, L.J., et al., Effects of lifestyle modification in polycystic ovarian syndrome. Reprod Biomed
Online, 2006. 12(5): p. 569‐78.
Teede, H.J., et al., Longitudinal weight gain in women identified with Polycystic Ovary Syndrome:
Results of an observational study in young women. Obesity, 2013. 21(8): p. 1526‐1532.
Brennan, L., et al., Lifestyle and Behavioral Management of Polycystic Ovary Syndrome. J Womens
Health (Larchmt), 2017.
Carmina, E., A.M. Campagna, and R.A. Lobo, A 20‐year follow‐up of young women with polycystic ovary
syndrome. Obstet Gynecol, 2012. 119(2 Pt 1): p. 263‐9.
Ollila, M.M., et al., Weight Gain and Dyslipidemia in Early Adulthood Associate With Polycystic Ovary
Syndrome: Prospective Cohort Study. J Clin Endocrinol Metab, 2016. 101(2): p. 739‐47.
Pasquali, R., Obesity and androgens: facts and perspectives. Fertil Steril, 2006. 85(5): p. 1319‐40.
Clark, A.M., et al., Weight loss results in significant improvement in pregnancy and ovulation rates in
anovulatory obese women. Hum Reprod, 1995. 10(10): p. 2705‐12.
Gambineri, A., et al., Obesity and the polycystic ovary syndrome. Int J Obes Relat Metab Disord, 2002.
26(7): p. 883‐96.
Cattrall, F.R. and D.L. Healy, Long‐term metabolic, cardiovascular and neoplastic risks with polycystic
ovary syndrome. Best Pract Res Clin Obstet Gynaecol, 2004. 18(5): p. 803‐12.
Boyle, J.A., et al., Polycystic ovary syndrome and Metabolic syndrome in Indigenous Australian women.
Intern Med J, 2015.
NICE, BMI: preventing ill health and premature death in black, Asian and other minority ethnic groups.
2013, NICE: London, UK.
de Onis, M. and T. Lobstein, Defining obesity risk status in the general childhood population: which
cut‐offs should we use? Int J Pediatr Obes, 2010. 5(6): p. 458‐60.
Alberti, K.G., P. Zimmet, and J. Shaw, Metabolic syndrome‐‐a new world‐wide definition. A Consensus
Statement from the International Diabetes Federation. Diabet Med, 2006. 23(5): p. 469‐80.

5

Medical treatment methods
PCOS PHENOTYPES
Agreed that we would take on board the below 2012 NIH Evidenced Based Methodology Workshop on PCOS recommendations that:
“We recommend maintaining the broad, inclusionary diagnostic criteria of Rotterdam (which includes the “classic NIH” and AE‐PCOS criteria) while specifically
identifying the phenotype:
Androgen Excess + Ovulatory Dysfunction + Polycystic Ovarian Morphology (Phenotype A)
Androgen Excess + Ovulatory Dysfunction (Phenotype B)
Androgen Excess + Polycystic Ovarian Morphology (Phenotype C)
Ovulatory Dysfunction + Polycystic Ovarian Morphology (Phenotype D)
The specific phenotypes should be reported explicitly in all research studies and clinical care. This recommendation should be disseminated to journal editors,
funding sources, and professional societies.”
That is, should we attempt to define women with PCOS according to their phenotype (and hence attempt subgroup [and combined] analysis of important outcomes
according to phenotype where possible) in addition to whether they fit the Rotterdam criteria.
Note relevant to adolescent subgroup: subgrouping by phenotype in adolescents is of unclear benefit.

Where relevant ‐ considerations in those taking co‐medications
Diabetes: Metformin, inositol, insulin
sensitizers
Spironolactone, OCPs, cyproterone acetate
Antihypertensives
Cyclical progesterone
IUDs mirena
Implantable/long acting progesterones
(Implanon progesterone) norplant
Antidepressants
Steroids – symbicort‐Asthma

Fasting insulin, fasting glucose, HOMA, OGTT insulin, OGTT glucose, menstrual irregularity, pregnancy, live birth,
weight loss, SHBG
Total testosterone, SHBG, FAI, free testosterone, ovulation, menstrual regularity,
Preeclampsia, blood pressure
menstrual regularity
menstrual regularity
menstrual regularity
Mood
Lipids; inflammatory markers
1

Strategy for including non‐english language articles
GDG members are encouraged to inform us of any high quality non‐english articles that meet the PICO. Non‐english articles will not be systematically searched by
the evidence team.
The article must meet the following to be considered:






It matches the PICO, including study design and date limit – and these details must be highlighted when you send it to us for consideration.
It has clearly outlined the selection/inclusion criteria for the study.
It has clearly outlined the allocation method for RCTs and the selection method/sources in observational studies.
It has adequately reported a power or sample size calculation and specified the outcome for which the results are powered.
The conclusions must appropriately match the data.
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Clinical question:

Inclusion criteria

Ranked 4‐7 (4qns)
Chair ranked

Is the oral contraceptive pill alone or in combination effective for management of hormonal and clinical PCOS features in adolescents and
adults with PCOS?

Participants (P)

Intervention (I)

Comparison
(C)

Outcomes (O)

Study type

Limits

Females with PCOS
(diagnosed by Rotterdam,
NIH or AES) of any
ethnicity AND weight.

Oral contraceptive pill alone or in
combination with metformin, lifestyle,
anti‐androgens, anti‐obesity agents.

Placebo or any
other
intervention
(listed in
intervention) or
combinations of
those listed in
intervention.

Androgenicity: Hirsutism‐
FG score (ethnicities), FAI,
testosterone and SHBG,
DHEAS, androstenedione,

Evidence based
guidelines,
systematic
reviews,
randomised
controlled trials.

English
language.
New search.
Limit to last
20 years
given change
in doses and
progestins
over time.

Subgroups: adolescents
(10‐19y), adults, smokers.
Collect: mean age of
menarche (subgroup
those that do and don’t
define age of menarche).
If there are studies that
include adolescents and
young adults. Include all
and revisit subgroups.
No upper age limit.

All types OCPs, low 20ug estrogens or less
vs standard or high 30ug or more.
Different generation progestins.
Possible comparisons:
OCP alone v combination
20ug and below v 30‐35ug
Progestins based on anti‐androgenic
activity

Adverse effects:
Arthropometric: weight
BMI, WHR
Thromboembolic events,
PAI‐1 levels

Estradiol and natural
For hirsutism, min 6 months

Exclusion criteria

Less than 2 years post
menarche.
Women with DM2, co‐
morbidities or major
depression.

Non oral formulation of contraceptives.

Metabolic: insulin
resistance HOMA, Clamp,
OGTT Chol LDL, HDL TG,
CRP,
Psychological: Qol,
depression

(Jas = 15ug estradiol in Europe)

At least 3 months for all other outcomes
Females without PCOS.

Irregular cycles

Agent or
combination
used in the
intervention.

Non‐evidence
based
guidelines, non‐
systematic
reviews, any
study lower
than a RCT.
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Clinical question:

Inclusion criteria

Ranked 5‐8 (6qns)
Chair ranked

Is metformin alone or in combination, effective for management of hormonal and clinical PCOS features and weight in adolescents and adults
with PCOS?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS (diagnosed by
Rotterdam, NIH or AES) of any
age, ethnicity and weight.

Metformin alone or in
combination with
lifestyle, OCP, anti‐
androgens, anti‐obesity
agents.

Placebo or any other
intervention (listed in
intervention) or
combinations of those
listed in intervention.

Androgenicity: Hirsutism‐ FG
score (ethnicities), FAI, SHBG,
DHEAS, testosterone,
androstenedione, Irregular cycles

Evidence based
guidelines,
systematic
reviews,
randomised
controlled trials.

English
language.
New
search.
No time
limit

Subgroups: adolescents (10‐19y),
adults, pregnancy, post‐
menopausal.
BMI subgroups informed by the
most frequent presentation of
the data.

Any dose, duration of
more than 6 months for
hirsutism and 3 months
for all other outcomes.

Metabolic: insulin resistance
HOMA, Clamp, OGTT Lipids: Chol
LDL, HDL TG, CRP
Psychological: Qol, depression
Arthropometric: weight BMI,
WHR
Thromboembolic events, PAI‐1

Exclusion criteria

Gastrointestinal effects
Vit B12 deficiency
Lactic acidosis
Females without PCOS.
Use of medications for DM2, high
cholesterol, serious mental
illness. Statin therapy.

Agent or combination
used in the
intervention.

Non‐evidence
based guidelines,
non‐systematic
reviews, any
study lower than
a RCT.
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Clinical question:

Exclusion criteria

Inclusion criteria

Ranked 8‐10 (2qns)
Chair ranked

Are anti‐obesity pharmacological agents alone or in combination, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS
(diagnosed by Rotterdam,
NIH or AES) of any age,
ethnicity and weight.

Anti‐obesity
pharmacological agents
alone (Orlistat,
Sibutramine or any
other anti‐obesity
pharmacological agent)
or in combination with
lifestyle, metformin,
OCP, anti‐androgens.

Placebo or any other
intervention (listed in
intervention) or
combinations of those
listed in intervention.
Bariatric surgery alone
or in combination with
listed interventions.

Androgenicity: Hirsutism‐ FG score
(ethnicities), FAI, testosterone, SHBG,
DHEAS, androstenedione,

Evidence based
guidelines,
systematic
reviews,
randomised
controlled trials.

English
language.
New
search
Limit to
last 10
years

Subgroups: adolescents
(10‐19y), adults, post‐
menopausal.
BMI subgroups
overweight and each
class of obesity BMI>25‐
29.9, 30‐34.9, 35‐40, >40

Females without PCOS.

Irregular cycles
Metabolic: insulin resistance HOMA,
Clamp, OGTT Lipids: Chol LDL, HDL TG,
CRP
Psychological: Qol, depression
Arthropometric: weight BMI, WHR,
waist circumference

All doses
Duration: min 6 months

Gastrointestinal effects
Fertility outcomes added post GDG 5
meeting
Agent or combination
used in the
intervention.

Non‐evidence
based guidelines,
non‐systematic
reviews, any
study lower than
a RCT.
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Clinical question:

Inclusion criteria

Ranked 4
Chair ranked

Are anti‐androgen pharmacological agents alone or in combination, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS
(diagnosed by Rotterdam,
NIH or AES) of any age,
ethnicity and weight.

Oral anti‐androgen
pharmacological
agents
(spironolactone,
cyproterone acetate,
finasteride, flutamide)
alone or in
combination with
lifestyle, metformin,
OCP, anti‐obesity
agents.

Placebo or any other
intervention (listed
in intervention) or
combinations of
those listed in
intervention.

Androgenicity: Hirsutism‐ FG score
(ethnicities), FAI, testosterone, SHBG,
DHEAS, androstenedione,

Evidence based
guidelines,
systematic
reviews,
randomised
controlled trials.

English
language.
New
search.
No limit
on date

Subgroups: adolescents
(10‐19y), adults, post‐
menopausal.
Must be taking
contraception.

Irregular cycles
Metabolic: insulin resistance HOMA, Clamp,
OGTT Lipids: Chol LDL, HDL TG, CRP
Psychological: Qol, depression
Arthropometric: weight BMI, WHR
Adverse effects: cycle irregularity, mood
Liver function tests
Hirsutism, insulin resistance, metabolic
effects.

All doses, duration of
more than 6 months

Pregnancy with adverse outcomes

Exclusion criteria

Under virilisation of male births
Females without PCOS.
SAME AS ABOVE
Smokers
Significantly impaired
liver function test

Agent or
combination used in
the intervention.

Non‐evidence
based guidelines,
non‐systematic
reviews, any
study lower than
a RCT.
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Clinical question:

Inclusion criteria

Ranked
Chair ranked

Is inositol alone or in combination with other therapies, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Females with PCOS
(diagnosed by
Rotterdam, NIH or AES)
of any age, ethnicity
and weight.

Inositol (Myoinsotiol or
Insolstion or
Chiroinositol) alone or
in combination of two
or in combination with
lifestyle, metformin,
OCP, anti‐androgens,
anti‐obesity agents.
Any dose, duration 3
months or more.

Placebo or any other
intervention (listed in
intervention) or
combinations of those
listed in intervention.

Androgenicity: Hirsutism‐ FG
score (ethnicities), FAI,
testosterone, SHBG, DHEAS,
androstenedione,

Evidence based
guidelines,
systematic reviews,
randomised
controlled trials.

English language.
New search.
Last 20 years

Subgroups: adolescents
(10‐19y), adults (incl.
peri‐menopause), post‐
menopausal.
Must be taking
contraception.

Irregular cycles
Metabolic: insulin resistance
HOMA, Clamp, OGTT Lipids:
Chol LDL, HDL TG, CRP
Psychological: Qol,
depression
Arthropometric: weight
BMI, WHR
Adverse effects: All

Exclusion criteria

Females without PCOS.
Not smoking
Significantly impaired
liver function test

Agent or combination
used in the intervention.

Non‐evidence
based guidelines,
non‐systematic
reviews, any study
lower than a RCT.
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Search
All clinical questions for this group were searched together.

Databases searched
Evidence source

Date of search or issue searched

11th January 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
11th January 2017
All EBM (Ovid) *
11th January 2017
PsycInfo (Ovid)
11th January 2017
CINAHL
11th January 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Database: Ovid MEDLINE(R) 1946 to Present with Daily Update (translated to other databases)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

exp polycystic ovary syndrome/ (13009)
polycystic ovar*.mp. (15272)
poly‐cystic ovar*.mp. (14)
PCO*.mp. (25391)
(stein‐leventhal or leventhal).mp. (941)
anovulation/ (2251)
anovulat*.mp. (5883)
oligo‐ovulat*.mp. (80)
oligoovulat*.mp. (44)
(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp. (16092)
or/1‐10 (37266)
exp Contraceptives, Oral/ (47056)
((Oral and contracept*) or OCP or COCP).tw. (28030)
exp Metformin/ (10667)
Metformin*.tw. (12588)
exp Androgen Antagonists/ (15183)
8

17 *Spironolactone/ (3922)
18 *Finasteride/ (1248)
19 (anti?androgen* or anti androgen or androgen antagonist* or spironolactone or cyproterone acetate or finasteride or flutamide).mp. (26537)
20 exp Anti‐Obesity Agents/ (13513)
21 *Obesity/th [Therapy] (9805)
22 ((anti?obesity or anti obesity or weight loss) and (agent* or drug*)).mp. (20445)
23 (orlistat or sibutramine).mp. (2516)
24 *Inositol/ (3870)
25 (inositol* or myo?inositol* or myo inositol* or meso?inositol* or meso inositol* or i‐inositol* or epi?inositol* or epi inositol* or chiro?inositol* or chiro
inositol* or l‐chiro?inositol* or l‐chiro inositol*).mp. (45762)
26 or/12‐25 (179978)
27 search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (9254742)
28 clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4702371)
29 27 or 28 (11862330)
30 11 and 26 and 29 (2667)
31 limit 30 to (english language and humans) (2266)

Evidence processing
Titles and abstracts were screened together in the one Endnote library for all clinical questions. Studies were selected and appraised by one reviewer in
consultation with colleagues using study selection and appraisal criteria established a priori. The articles were reviewed by title and abstract. When a decision could
not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI critical appraisal and certainty of evidence
template. Data were extracted directly into characteristics of included studies tables and findings tables. Where appropriate, data were analysed using RevMan.
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PRISMA flowchart (studies identified in updated search) ‐ Search for all clinical questions combined (*1 article could not be retrieved)

Eligibility

Screening

Identification

Database search
2017=3205

Through other sources
2017=0

Duplicates removed
2017=470

Screened
2017=2735

Excluded based on abstract
2017=2492

Retrieved full‐text
2017=243

Excluded based on full‐text
2017=138

Included

Included in qualitative synthesis
2017=104*

Included in quantitative synthesis
(meta‐analysis)
2017= multiple studies across various meta‐analyses
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Excluded studies
1. Adeniji, A. A., Essah, P. A., Nestler, J. E. and Cheang, K. I. 2016 Metabolic Effects of a Commonly Used Combined Hormonal Oral Contraceptive in Women With
and Without Polycystic Ovary Syndrome. Journal of Women's Health (15409996). 25 [6]: 638‐645. E ‐ no data for intervention and comparison in PCOS
2. Agarwal, N., Rice, S. P., Bolusani, H., Luzio, S. D., Dunseath, G., Ludgate, M. and Rees, D. A. 2010 Metformin reduces arterial stiffness and improves endothelial
function in young women with polycystic ovary syndrome: a randomized, placebo‐controlled, crossover trial. Journal of Clinical Endocrinology & Metabolism. 95
[2]: 722‐30. E ‐ MET v placebo_crossover with >8wk washout ‐ no useable data ‐ report difference bw met and placebo not change from baseline.
3. Ainuddin, J. A., Kazi, S., Aftab, S. and Kamran, A. 2015 Metformin for preventing gestational diabetes in women with polycystic ovarian syndrome. Jcpsp, Journal
of the College of Physicians & Surgeons ‐ Pakistan. 25 [4]: 237‐41. E ‐ not RCT
4. Akbari, A. F. 2010 Evaluating the effect of the metformin treatment on ICSI in infertile PCOS women. Iranian Journal of Reproductive Medicine. 8 8. E ‐
conference abstract ‐ no useable data
5. American Collegeof, O. and Gynecologists 2002 ACOG Practice Bulletin. Clinical Management Guidelines for Obstetrician‐Gynecologists: number 41, December
2002. Obstetrics & Gynecology. 100 [6]: 1389‐402. E ‐ no useable data, no quality appraisal outdated. Keep to refer to
6. Arie, W. M., Bagnoli, V. R. and da Fonseca, A. M. 2004 Effects of finasteride on the morphology of polycystic ovaries. International Journal of Gynaecology &
Obstetrics. 87 [1]: 52‐3. E ‐ no useable outcome data
7. Bahamondes, L. and Bahamondes, M. V. 2014 New and emerging contraceptives: A state‐of‐the‐art review. International Journal of Women's Health. 6 [1]: 221‐
234. E ‐ narrative
8. Balen, A. H. 2007 Is metformin the treatment of choice for anovulation in polycystic ovary syndrome? Nature Clinical Practice Endocrinology & Metabolism. 3
[6]: 440‐1. E ‐ not SR, no abstract
9. Balen, A. H. and Rutherford, A. J. 2007 Managing anovulatory infertility and polycystic ovary syndrome. BMJ. 335 [7621]: 663‐6. E ‐ not SR ‐ no abstract
10. Beigi, A., Sobhi, A. and Zarrinkoub, F. 2004 Finasteride versus cyproterone acetate‐estrogen regimens in the treatment of hirsutism. International Journal of
Gynaecology & Obstetrics. 87 [1]: 29‐33. E ‐ PCOS not separated
11. Billa, E., Kapolla, N., Nicopoulou, S. C., Koukkou, E., Venaki, E., Milingos, S., Antsaklis, A. and Adamopoulos, D. A. 2009 Metformin administration was associated
with a modification of LH, prolactin and insulin secretion dynamics in women with polycystic ovarian syndrome. Gynecological Endocrinology. 25 [7]: 427‐34. E ‐
no description of RCT anywhere other than in abstract. terminology used is divided.
12. Bjelica, A., Bjelanovic, J., Milic, N., Mladenovic Segedi, L., Ilic, D. and Dimitrijevic, J. 2016 Algorithm of Ovulation Induction in Patients with Polycistic Ovary
Syndrome. Medicinski Pregled. 69 [1‐2]: 25‐30. E ‐ not SR
13. Bridger, T., MacDonald, S., Baltzer, F. and Rodd, C. 2006 Randomized placebo‐controlled trial of metformin for adolescents with polycystic ovary syndrome.
Archives of Pediatrics & Adolescent Medicine. 160 [3]: 241‐6. E ‐ RCT_MET v placebo_adolescents ‐ no usable data ‐ change from baseline means but no SD or CI
‐ only CI for mean difference between groups
14. Brown, J., Farquhar, C., Beck, J., Boothroyd, C. and Hughes, E. 2009 Clomiphene and anti‐oestrogens for ovulation induction in PCOS. Cochrane Database of
Systematic Reviews. [4]: CD002249. E ‐ no relevant interventions
15. Bruno, R. V., de Avila, M. A., Neves, F. B., Nardi, A. E., Crespo, C. M. and Sobrinho, A. T. 2007 Comparison of two doses of metformin (2.5 and 1.5 g/day) for the
treatment of polycystic ovary syndrome and their effect on body mass index and waist circumference. Fertility & Sterility. 88 [2]: 510‐2. E ‐ not RCT
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16. Cahill, D. 2009 Pcos. Clinical Evidence. E ‐ seems to be an evidence based clinical practice guideline but there is no useable data ‐ unable to access GL or
evidence
17. Cakiroglu, Y., Vural, B. and Isgoren, S. 2013 The effects of drospirenone‐ethinyl estradiol and drospirenone‐ethinyl estradiol + metformin on ovarian
ultrasonographic markers, body fat mass index, leptin, and ghrelin. Archives of Gynecology & Obstetrics. 288 [1]: 213‐20. E ‐ no useable data
18. Carlioglu, A., Kaygusuz, I., Karakurt, F., Gumus, II, Uysal, A., Kasapoglu, B., Armutcu, F., Uysal, S., Keskin, E. A. and Koca, C. 2014 The platelet activating factor
acetyl hydrolase, oxidized low‐density lipoprotein, paraoxonase 1 and arylesterase levels in treated and untreated patients with polycystic ovary syndrome.
Archives of Gynecology & Obstetrics. 290 [5]: 929‐35. E ‐ not RCT
19. Carlsen, S. M., Kjotrod, S., Vanky, E. and Romundstad, P. 2007 Homocysteine levels are unaffected by metformin treatment in both nonpregnant and pregnant
women with polycystic ovary syndrome. Acta Obstetricia et Gynecologica Scandinavica. 86 [2]: 145‐50. E ‐ no useable outcome data
20. Carlsen, S. M. and Vanky, E. 2010 Metformin influence on hormone levels at birth, in PCOS mothers and their newborns. Human Reproduction. 25 [3]: 786‐90. E
‐ RCT ‐ MET v placebo ‐ same as Vanky 2004 ‐ no additional outcome data
21. Cetinkalp, S., Karadeniz, M., Erdogan, M., Ozgen, G., Saygl, F. and Ylmaz, C. 2009 The effects of rosiglitazone, metformin, and estradiol‐cyproterone acetate on
lean patients with polycystic ovary syndrome. Endocrinologist. 19 [3]: 94‐7. E ‐ randomisation not described ‐ RCT ‐ MET v OCP
22. Charitidou, C., Farmakiotis, D., Zournatzi, V., Pidonia, I., Pegiou, T., Karamanis, N., Hatzistilianou, M., Katsikis, I. and Panidis, D. 2008 The administration of
estrogens, combined with anti‐androgens, has beneficial effects on the hormonal features and asymmetric dimethyl‐arginine levels, in women with the
polycystic ovary syndrome. Atherosclerosis. 196 [2]: 958‐65. E ‐ no useable outcome data
23. Christy, N. A., Franks, A. S. and Cross, L. B. 2005 Spironolactone for hirsutism in polycystic ovary syndrome. Annals of Pharmacotherapy. 39 [9]: 1517‐21. E ‐ not
SR ‐ no ROB
24. Colonna, L., Pacifico, V., Lello, S., Sorge, R., Raskovic, D. and Primavera, G. 2012 Skin improvement with two different oestroprogestins in patients affected by
acne and polycystic ovary syndrome: clinical and instrumental evaluation. Journal of the European Academy of Dermatology & Venereology. 26 [11]: 1364‐71. E
‐ PCOS group not separated out to relevant outcome data
25. Costello, M. F. and Eden, J. A. 2003 A systematic review of the reproductive system effects of metformin in patients with polycystic ovary syndrome. Fertility &
Sterility. 79 [1]: 1‐13. E ‐ no useable data
26. Creanga, A. A., Bradley, H. M., McCormick, C. and Witkop, C. T. 2008 Use of metformin in polycystic ovary syndrome: a meta‐analysis. Obstetrics & Gynecology.
111 [4]: 959‐68. E ‐ SR ‐ MET v placebo ‐ reports methods for quality appraisal but not the results of quality appraisal
27. Creatsas, G., Koliopoulos, C. and Mastorakos, G. 2000 Combined oral contraceptive treatment of adolescent girls with polycystic ovary syndrome. Lipid profile.
Annals of the New York Academy of Sciences. 900 245‐52. E ‐ no useable outcome data
28. Curi, D. D., Fonseca, A. M., Marcondes, J. A., Almeida, J. A., Bagnoli, V. R., Soares, J. M., Jr. and Baracat, E. C. 2012 Metformin versus lifestyle changes in treating
women with polycystic ovary syndrome. Gynecological Endocrinology. 28 [3]: 182‐5. E ‐ dubious description of randomisation and unclear whether SD or SEM
(not specified anywhere) ‐ RCT ‐ MET v LS ‐ In Negars SR
29. De Sloover Koch, Y. and Ernst, M. E. 2001 Use of metformin in polycystic ovary syndrome. Annals of Pharmacotherapy. 35 [12]: 1644‐7. E ‐ not SR ‐ no selection
criteria, one database and no ROB
30. Diamanti‐Kandarakis, E. 1998 How actual is the treatment with antiandrogen alone in patients with polycystic ovary syndrome? Journal of Endocrinological
Investigation. 21 [9]: 623‐9. E ‐ no abstract ‐ narrative
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31. Dokras, A. 2012 In search of the best combined oral contraceptive for treatment of polycystic ovary syndrome. Fertility & Sterility. 98 [4]: 825‐6. E ‐ no abstract ‐
narrative
32. Evron, S., Yosef, S. M., Schenker, J. G. and Diamant, Y. Z. 1984 Effect of spironolactone on testosterone and LHRH responsiveness in women with polycystic
ovarian disease. Israel Journal of Medical Sciences. 20 [7]: 630‐3. E ‐ no abstract ‐ before and after study
33. Falsetti, L., De Fusco, D., Eleftheriou, G. and Rosina, B. 1997 Treatment of hirsutism by finasteride and flutamide in women with polycystic ovary syndrome.
Gynecological Endocrinology. 11 [4]: 251‐7. E ‐ inappropriate method of randomisation
34. Farimaini, M., Neghab, N., Rabiee, S. and Amiri, I. 2010 Metformin decreased ovarian volume and effect on metabolic and hormonal in PCOS. Iranian Journal of
Reproductive Medicine. 8 8. E ‐ conference abstract makes it sound like an RCT but there is no comparison group and only data for before and after metformin
are reported.
35. Farzadi, L. and Salman Zadeh, S. 2006 Metformin‐therapy effects in 50 clomiphene citrate resistant PCOS patients. Journal of medical sciences (Taipei, Taiwan).
6 [5]: 765‐71. E ‐ no description of randomisation. It was excluded by Cochrane review who said attempts to contact authors were unsuccessful
36. Fleming, R., Harborne, L., MacLaughlin, D. T., Ling, D., Norman, J., Sattar, N. and Seifer, D. B. 2005 Metformin reduces serum mullerian‐inhibiting substance
levels in women with polycystic ovary syndrome after protracted treatment. Fertility & Sterility. 83 [1]: 130‐6. E ‐ no useable data ‐ means only, no SD SEM or
CIs
37. Fougner, K. J., Vanky, E. and Carlsen, S. M. 2008 Metformin has no major effects on glucose homeostasis in pregnant women with PCOS: results of a randomized
double‐blind study. Scandinavian Journal of Clinical & Laboratory Investigation. 68 [8]: 771‐6. E ‐ insufficient metformin wash out before inclusion
38. Fruzzetti, F., Perini, D., Lazzarini, V., Parrini, D., Gambacciani, M. and Genazzani, A. R. 2010 Comparison of effects of 3 mg drospirenone plus 20 mug ethinyl
estradiol alone or combined with metformin or cyproterone acetate on classic metabolic cardiovascular risk factors in nonobese women with polycystic ovary
syndrome. Fertility & Sterility. 94 [5]: 1793‐8. E ‐ no useable outcome data ‐ in LI SR ‐ OCP v OCP+Met v OCP+ AA
39. Galazis, N., Galazi, M. and Atiomo, W. 2011 D‐Chiro‐inositol and its significance in polycystic ovary syndrome: a systematic review. Gynecological Endocrinology.
27 [4]: 256‐62. E ‐ out of date (search 2010) ‐ included non‐RCTs ‐ no anaylsis, discusses evidence
40. Gambineri, A., Pagotto, U., Tschop, M., Vicennati, V., Manicardi, E., Carcello, A., Cacciari, M., De Iasio, R. and Pasquali, R. 2003 Anti‐androgen treatment
increases circulating ghrelin levels in obese women with polycystic ovary syndrome. Journal of Endocrinological Investigation. 26 [7]: 629‐34. E ‐ randomisation
not described ‐ RCT ‐ AA v placebo
41. Gambineri, A., Pelusi, C., Genghini, S., Morselli‐Labate, A. M., Cacciari, M., Pagotto, U. and Pasquali, R. 2004 Effect of flutamide and metformin administered
alone or in combination in dieting obese women with polycystic ovary syndrome. Clinical Endocrinology. 60 [2]: 241‐9. E ‐ MET v AA v MET+AA v placebo ‐
randomisation not described
42. Gerli, S., Papaleo, E., Ferrari, A. and Di Renzo, G. C. 2007 Randomized, double blind placebo‐controlled trial: effects of myo‐inositol on ovarian function and
metabolic factors in women with PCOS. European Review for Medical & Pharmacological Sciences. 11 [5]: 347‐54. E ‐ RCT ‐ MYO v placebo ‐ no useable data bc
no SDs for final values.
43. Ghandi, S., Aflatoonian, A., Tabibnejad, N. and Moghaddam, M. H. 2011 The effects of metformin or orlistat on obese women with polycystic ovary syndrome: a
prospective randomized open‐label study. Journal of Assisted Reproduction & Genetics. 28 [7]: 591‐6. E ‐ < 6 months AO intervention
44. Gilbert, C., Valois, M. and Koren, G. 2006 Pregnancy outcome after first‐trimester exposure to metformin: a meta‐analysis. Fertility & Sterility. 86 [3]: 658‐63. E ‐
not SR ‐ no ROB ‐ includes non‐RCTs
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45. Glintborg, D., Altinok, M. L., Mumm, H., Hermann, A. P., Ravn, P. and Andersen, M. 2014 Body composition is improved during 12 months' treatment with
metformin alone or combined with oral contraceptives compared with treatment with oral contraceptives in polycystic ovary syndrome. Journal of Clinical
Endocrinology & Metabolism. 99 [7]: 2584‐91. E ‐ no usable data ‐ change in median and iqr
46. Glintborg, D., Mumm, H., Altinok, M. L., Richelsen, B., Bruun, J. M. and Andersen, M. 2014 Adiponectin, interleukin‐6, monocyte chemoattractant protein‐1, and
regional fat mass during 12‐month randomized treatment with metformin and/or oral contraceptives in polycystic ovary syndrome. Journal of Endocrinological
Investigation. 37 [8]: 757‐64. E ‐ no usable data, only median and IQR reported (usually because the data is skewed) and change in is in median and iqr.
47. Glintborg, D., Sidelmann, J. J., Altinok, M. L., Mumm, H. and Andersen, M. 2015 Increased thrombin generation in women with polycystic ovary syndrome: A
pilot study on the effect of metformin and oral contraceptives. Metabolism: Clinical & Experimental. 64 [10]: 1272‐8. E‐ MET v MET +OCP v OCP ‐ no useable
outcome data
48. Graff, S. K., Mario, F. M., Ziegelmann, P. and Spritzer, P. M. 2016 Effects of orlistat vs. metformin on weight loss‐related clinical variables in women with PCOS:
systematic review and meta‐analysis. International Journal of Clinical Practice (Supplement). 70 [6]: 450‐461. E ‐ SR ‐ AO v MET ‐ combines studies of less than 6
months and no useable data for those greater than 6 months
49. Hadziomerovic‐Pekic, D., Wildt, L., Weiss, J. M., Moeller, K., Mattle, V. and Seeber, B. E. 2010 Metformin, naltrexone, or the combination of prednisolone and
antiandrogenic oral contraceptives as first‐line therapy in hyperinsulinemic women with polycystic ovary syndrome. Fertility & Sterility. 94 [6]: 2385‐8. E ‐ no
relevant comparisons and no useable outcome data
50. Helseth, R., Vanky, E., Stridsklev, S., Vogt, C. and Carlsen, S. M. 2014 Maternal and fetal insulin levels at birth in women with polycystic ovary syndrome: data
from a randomized controlled study on metformin. European Journal of Endocrinology. 170 [5]: 769‐75. E ‐ same study as Stridsklev 2014 and no additional
relevant outcomes
51. Ibanez, L. and De Zegher, F. 2004 Flutamide‐metformin plus an oral contraceptive (OC) for young women with polycystic ovary syndrome: switch from third‐ to
fourth‐generation OC reduces body adiposity. Human Reproduction. 19 [8]: 1725‐7. E ‐ pre‐existing treatment with relevant agents
52. Ibanez, L., Jaramillo, A., Ferrer, A. and de Zegher, F. 2005 Absence of hepatotoxicity after long‐term, low‐dose flutamide in hyperandrogenic girls and young
women. Human Reproduction. 20 [7]: 1833‐6. E ‐ no useable outcome data
53. Ibanez, L., Jaramillo, A. M., Ferrer, A. and de Zegher, F. 2005 High neutrophil count in girls and women with hyperinsulinaemic hyperandrogenism: normalization
with metformin and flutamide overcomes the aggravation by oral contraception. Human Reproduction. 20 [9]: 2457‐62. E ‐ no useable outcome data ‐ age and
bmi is assumed to be at baseline
54. Ibanez, L., Lopez‐Bermejo, A., Diaz, M., Enriquez, G., Del Rio, L. and De Zegher, F. 2010 Low‐dose pioglitazone, flutamide, metformin plus an estro‐progestagen
for non‐obese young women with polycystic ovary syndrome: increasing efficacy and persistent safety over 30 months. Gynecological Endocrinology. 26 [12]:
869‐73. E ‐ no relevant outcome data
55. Isabella, R. and Raffone, E. 2012 Does ovary need D‐chiro‐inositol? Journal of ovarian research. 5 [1]: E ‐ no relevant outcome data ‐ concurrent use of D chiro
with ICSI
56. Jakubowicz, D. J., Seppala, M., Jakubowicz, S., Rodriguez‐Armas, O., Rivas‐Santiago, A., Koistinen, H., Koistinen, R. and Nestler, J. E. 2001 Insulin reduction with
metformin increases luteal phase serum glycodelin and insulin‐like growth factor‐binding protein 1 concentrations and enhances uterine vascularity and blood
flow in the polycystic ovary syndrome. Journal of Clinical Endocrinology & Metabolism. 86 [3]: 1126‐33. E ‐ pretreatment and combination with CC and only 4
weeks intervention
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57. Jamal, A., Aleyasin, A., Shabani, P., Khodaverdi, S. and Shabani, E. 2010 The effect of metformin on uteroplacental circulation and pregnancy outcomes in
pregnant women with polycystic ovary syndrome. Tehran University Medical Journal. 68 [4]: 238‐242. E ‐ only the abstract is in english and not enought info in
the abstract
58. Jing, Z., Liang‐Zhi, X., Tai‐Xiang, W., Ying, T. and Yu‐Jian, J. 2008 The effects of Diane‐35 and metformin in treatment of polycystic ovary syndrome: an updated
systematic review. Gynecological Endocrinology. 24 [10]: 590‐600. E ‐ details correct methods for quality appraisal but doesn't report the results of quality
appraisal for each study ‐ for AA/OCP v MET ‐ SR ‐ combines studies that randomisation is not described ‐ OCP v MET and OCP v OCP+MET
59. Johnson, N. P., Bontekoe, S. and Stewart, A. W. 2011 Analysis of factors predicting success of metformin and clomiphene treatment for women with infertility
owing to PCOS‐related ovulation dysfunction in a randomised controlled trial. Australian & New Zealand Journal of Obstetrics & Gynaecology. 51 [3]: 252‐6. E ‐
data are adjusted by occurance of pregnancy
60. Johnson, N. P., Stewart, A. W., Falkiner, J., Farquhar, C. M., Milsom, S., Singh, V. P., Okonkwo, Q. L., Buckingham, K. L. and React‐Nz, a. m.‐c. f. t. g. 2010
PCOSMIC: a multi‐centre randomized trial in women with PolyCystic Ovary Syndrome evaluating Metformin for Infertility with Clomiphene. Human
Reproduction. 25 [7]: 1675‐83. E ‐ standard care is not sufficiently defined and in one section >32BMI says no treament other than LS and in another section
there is reference to placebo ‐ I can't be certain whether the intervention is placebo + LS v met + LS or placebo v met or combinations of each. Standard care
could be placebo or LS or CC ‐ none of which are clear. ‐ MET v placebo in BMI>32 for adverse events and maybe ovulation?
61. Kahraman, K., Sukur, Y. E., Atabekoglu, C. S., Ates, C., Taskin, S., Cetinkaya, S. E., Tolunay, H. E., Ozmen, B., Sonmezer, M. and Berker, B. 2014 Comparison of two
oral contraceptive forms containing cyproterone acetate and drospirenone in the treatment of patients with polycystic ovary syndrome: a randomized clinical
trial. Archives of Gynecology & Obstetrics. 290 [2]: 321‐8. E ‐ RCT ‐ OCP+AA v OCP+OCP (AA derived?) ‐ no useable outcome data
62. Karimzadeh, M. A. and Javedani, M. 2010 An assessment of lifestyle modification versus medical treatment with clomiphene citrate, metformin, and
clomiphene citrate‐metformin in patients with polycystic ovary syndrome. Fertility & Sterility. 94 [1]: 216‐20. E ‐ randomisation not descibed ‐ in Negars
SR_MET v LS
63. Kashyap, S., Wells, G. A. and Rosenwaks, Z. 2004 Insulin‐sensitizing agents as primary therapy for patients with polycystic ovarian syndrome. Human
Reproduction. 19 [11]: 2474‐83. E ‐ insufficient quality appraisal and superseded by Tang Cochrane review
64. Kaya, M. G., Yildirim, S., Calapkorur, B., Akpek, M., Unluhizarci, K. and Kelestimur, F. 2015 Metformin improves endothelial function and carotid intima media
thickness in patients with PCOS. Gynecological Endocrinology. 31 [5]: 401‐5. E‐ no description of randomisation ‐ OCP v OCP+MET
65. Kebapcilar, L., Bilgir, O., Taner, C. E., Kebapcilar, A. G., Kozaci, D. L., Alacacioglu, A., Yildiz, Y., Yuksel, A. and Sari, I. 2010 Oral contraceptives alone and with
spironolactone increase sCD40 ligand in PCOS patients. Archives of Gynecology & Obstetrics. 281 [3]: 539‐43. E ‐ RCT ‐ OCP v AA <6m
66. Kebapcilar, L., Taner, C. E., Kebapcilar, A. G., Alacacioglu, A. and Sari, I. 2010 Comparison of four different treatment regimens on coagulation parameters,
hormonal and metabolic changes in women with polycystic ovary syndrome. Archives of Gynecology & Obstetrics. 281 [1]: 35‐42. E ‐ no description of
randomisation ‐ OCP v MET+OCP v AA v MET
67. Kialka, M. 2016 Metformin increases pressure pain threshold in lean women with polycystic ovary syndrome. Drug Design, Development and Therapy. 10 [pp.
2483‐2490]: E ‐ RCT ‐ MET v no treatment ‐ randomisation not described
68. Kjotrod, S. B., Carlsen, S. M., Rasmussen, P. E., Holst‐Larsen, T., Mellembakken, J., Thurin‐Kjellberg, A., Haapaniemikouru, K., Morin‐Papunen, L., Humaidan, P.,
Sunde, A. and von During, V. 2011 Use of metformin before and during assisted reproductive technology in non‐obese young infertile women with polycystic
ovary syndrome: a prospective, randomized, double‐blind, multi‐centre study. Human Reproduction. 26 [8]: 2045‐53. E ‐ MET v placebo up to 12 weeks but
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GRADE framework
Interactive Evidence to Decision Framework
Is the oral contraceptive pill alone or in combination effective for management of hormonal and clinical PCOS features in adolescents and adults with
PCOS?
Evidence review
QUESTION
Question details
Population: Adolescents and adults with PCOS
Option (intervention): COCP alone
Comparison: Placebo, lifestyle, metformin, anti-androgens (AA) and combinations
Main outcomes:
 Weight (GRADE 8)


BMI (GRADE 8)



Waist-hip-ratio (WHR) (GRADE 7)



PAI-1 (GRADE 4)



Irregular cycles (GRADE 8)



Hirsutism (GRADE 7)



Sex hormone binding globulin (SHBG) (GRADE 6)



Free androgen index (FAI) (GRADE 6)



Testosterone (GRADE 5)



Insulin resistance (GRADE 8)



Oral glucose tolerance test (OGTT) (GRADE 7)



Clamp (GRADE 7)



Total cholesterol (GRADE 6)



HDL (GRADE 6)



LDL (GRADE 6)



Triglycerides (GRADE 6)



HOMA (GRADE 5)



CRP (GRADE 4)



Quality of life (GRADE 7)



Depression (GRADE 7)



Gastro-intestinal effects (GRADE 8)



Liver function (GRADE 8)



Vitamin B deficiency (GRADE 7)



Lactic acidosis (GRADE 4)

Setting: Primary and specialist care
Perspective: Multidisciplinary health professionals and patients
Background

Polycystic ovary syndrome (PCOS) is a common familial heterogeneous endocrine disorder associated with chronic anovulation, obesity, hirsutism and metabolic syndrome.
Combined contraceptives, including oral contraceptive pills (OCPs) are commonly prescribed for adults and adolescents with PCOS to ameliorate the clinical symptoms and
associated hormonal disturbances. The effects of combined oral contraceptive pills (COCPs) on menstrual cycle, hirsutism, weight loss, waist/hip ratio, testosterone
concentrations, lipid profile and blood sugar levels are variably reported and depend on type of OCP used, duration of use, severity of presentation/ phenotype, adherence to the
regimen, among other factors. Different combinations of COCPs are available with heterogeneous estrogen and progestin preparations with varying pharmacological and clinical
properties. Thus, the efficacy and consequences of COCPs in PCOS may vary. Some preparations also comprise natural estrogen instead of synthetic ethinyl estradiol (EE) with
similar benefits and contraindications are considered similar.
Consideration of possible adverse effects must be made before prescribing any combined contraceptive preparations, including COCPs. Absolute contraindications for combined
contraceptive use according to WHO, include women with history of migraine with aura, deep vein thrombosis (DVT)/pulmonary emboli (PE), known thrombogenic mutations,
multiple risk factors for arterial cardiovascular disease, history of ischemic heart disease or stroke, complicated valvular heart disease, breast cancer, neuropathy, severe cirrhosis
and malignant liver tumours (https://www.fhi360.org/sites/default/files/media/documents/chart-medical-eligibility-contraceptives-english.pdf). For women up to 6 weeks postpartum with other
risk factors for VTE, such as immobility, transfusion at delivery, BMI > 30 kg/m2, postpartum haemorrhage, immediately post-caesarean delivery, preeclampsia or smoking,
may pose an additional increased risk for VTE. Current evidence suggests that COCPs containing levonorgestrel, norethisterone and norgestimate are associated with the lowest
relative risk of DVT/PE of the COCP preparations available. Also, according to WHO recommendations COCPs with 35ug EE and cyproterone acetate (CPA) should only be
used in adult and adolescent women when treating moderate or severe hirsutism or acne due to higher risk for DVT. Thus, for contraception and other indications including
irregular menstrual cycles, other preparations with lower risk profiles are recommended. (http://www.who.int/reproductivehealth/topics/family_planning/coc/en/).
Metformin is an oral biguanide insulin sensitizer that is used to treat impaired glucose tolerance and PCOS symptoms in affected women. As metformin is cheap and available
it is commonly used to treat women with PCOS. Metformin has mild side effects of nausea, vomiting, diarrhoea, flatulence and rarely in those with renal impairment of other
illnesses can have serious adverse effects such as lactic acidosis.
Adolescents with PCOS may present with severe PCOS-related symptoms and may warrant medical treatment. However, before starting medication, accurate diagnosis of
PCOS can be challenging in the adolescent girls: please refer to the section on diagnosis, however sometimes treatment of symptoms may be warranted without a clear diagnosis
in adolescents.

While considering the question of effectiveness of COCP in adolescents and adults with PCOS, all evidence was evaluated for all comparisons available and the relevant
prioritised clinical questions were addressed.
Subgroups
Subgroup name: Adolescents - <18 years
Subgroup name: Adults - reproductive age women 18- 40 years

Questions: Is the oral contraceptive pill alone or in combination effective for management of hormonal and clinical PCOS features in adolescents and
adults with PCOS?
Recommendations:
Practice point
An individual's personal characteristics, preferences and values must be considered when recommending any intervention; and treatments.
Evidence-based recommendation 1
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Recommendation
The COCP should be considered in adult women with PCOS, for management of hyperandrogenism and menstrual regulation.
Evidence-based recommendation 2
Type of recommendation
Judgement

Strong recommendation for the
option

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Recommendation
The COCP should be considered in adolescents with a clear diagnosis of PCOS, for management of hyperandrogenism and menstrual regulation.
The COCP can be considered in adolescents with oligo/amenorrhea and androgen excess who are deemed “at risk for PCOS” but not yet diagnosed.
Evidence-based recommendation 3
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Recommendation

No specific type or dose of progestins, estrogens or combinations of COCP can be recommended in adults and adolescents with PCOS.
Consensus recommendation

The 35ug EE+CPA COCP preparations should not be considered first line in adult and adolescent women with PCOS, as they are only indicated for moderate to severe
hirsutism or acne, and not for routine contraception and menstrual irregularity and have a higher risk for venous thromboembolism.
Practice points

When prescribing COCPs in adults and adolescents with PCOS,





the androgenic properties of progestins, and VTE risk should be considered.
lower dose estrogen preparations, and natural estrogen preparations (such as 20-30mcg of ethinyl estradiol or equivalent), should be considered balancing efficacy for
hyperandrogenism and metabolic risk profile and side effect.
the generally limited evidence in PCOS should be appreciated and evidence including general absolute and relative contraindications for COCP’s be considered from
outside PCOS populations to guide practice
PCOS specific risk factors such as high BMI should be considered (https://www.fhi360.org/sites/default/files/media/documents/chart-medical-eligibility-contraceptives-english.pdf)

Evidence-based recommendation 4
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Recommendation

The COCP can be combined with antiandrogens in adult women with PCOS to treat hirsutism, only after lifestyle, a minimum of 6 months of COCP therapy and cosmetic
therapy for hirsutism has failed to adequately improve these features.
Consensus recommendation

Antiandrogens may be considered in combination with the COCP for the treatment of androgenic alopecia in PCOS.
Practice points
Antiandrogens must be used with contraception in PCOS, as should pregnancy occur, antiandrogens are a known teratogen for a male fetus. Where COCPs are
contraindicated or poorly tolerated, other effective forms of contraception, should be used with antiandrogens in PCOS.
Evidence-based recommendation 5
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Recommendation

In combination with the COCP, metformin should be considered in adult women with PCOS and could be considered in adolescents with PCOS and BMI ≥25, for
management of metabolic features.
Practice point

Consider high metabolic risk ethnic groups

GRADE ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence - ADOLESCENTS
COCP versus placebo
One randomised controlled trial (RCT) was identified to address this comparison in adolescents [1]. There was a statistically significant improvement with COCP (compared
to placebo) for HDL in this very low quality study with low certainty. No statistically significant differences were found for outcomes: BMI (kg/m2); Waist (cm); Total
testosterone (ng/dl); SHBG (nmol/liter); FAI; Hirsutism (FG score); Total cholesterol (mg/dl); LDL (mg/dl); Triglycerides (mg/dl); Fasting insulin (IU/ml); Fasting blood
sugar (mg/dl); CRP (mg/l); PAI-1. Side effects were not reported.
COCP versus lifestyle
One RCT was identified to address this comparison in adolescents [1]. There was a statistically significant improvement with lifestyle (compared to COCP) for LDL in
this very low quality study with very low certainty. No statistically significant differences were found for: BMI (kg/m2); Total testosterone (ng/dl); SHBG (nmol/liter); FAI;
Hirsutism (FG score); Total cholesterol (mg/dl); HDL (mg/dl); Triglycerides (mg/dl); Fasting insulin (IU/ml); Fasting blood sugar (mg/dl); CRP (mg/l); PAI-1. Side effects
were not reported.
COCP versus metformin
A systematic review including four RCTs that address this comparison in adolescents was identified [2]. The evidence team conducted additional analysis of outcomes not
addressed in the systematic review. While a statistically significant improvement was found in BMI and LDL with use of metformin over COCP; and a statistically significant
improvement was found in menstrual regulation with use of COCP over metformin, we remain cautious due to very low certainty in effect estimates and the quality of
evidence. A statistically significant improvement in dysglycemia (OGTT) was found with the use of metformin over COCP, however it should be noted that there is low
certainty in the effect estimates and the quality of evidence. No statistically significant differences were found for: Hirsutism; Total Testosterone (nmol/L); Triglyceride
(mg/dL); Total Cholesterol (mg/dL); High-Density Lipoprotein (mg/dL); Weight (kg); Fasting insulin; SHBG; FAI; Fasting blood sugar (mg/dL); CRP (mg/L); PAI-1. Side
effects included weight gain with COCP; and side effects were not specified with metformin.

COCP versus metformin + anti-androgen
One RCT was identified to address this comparison is adolescents [3]. Due to the lack of direct comparisons between groups (no p values reported for between groups) it is
uncertain whether there were any differences in this very low quality study with very low certainty for outcomes: BMI (kg/m2); Hirsutism (FG score); Glucose/insulin ratio;
SHBG (ug/dl); Testosterone (ng/dl); Triglycerides (mg/dl); HDL (mg/dl); LDL (mg/dl); Cycle regularity; Weight. Side effects were not reported.

COCP + metformin+ lifestyle versus COCP + lifestyle + placebo
One RCT was identified to address this comparison is adolescents [1]. There was a statistically significant improvement with the addition of metformin to COCP and lifestyle
(compared to COCP and lifestyle plus placebo) for testosterone and HDL in this very low quality study with very low certainty. No statistically significant differences were
found for: BMI (kg/m2); Waist (cm); SHBG (nmol/l); FAI; Hirsutism (FG score); Total cholesterol (mg/dl); LDL (mg/dl); Triglycerides (mg/dl); Fasting insulin (IU/ml);
Fasting blood sugar (mg/dl); CRP (mg/liter). One in each group stopped metformin or placebo due to GI effects.
COCP + anti-androgen versus COCP + anti-androgen + metformin
One RCT was identified to address this comparison is adolescents [4]. Due to the lack of direct comparisons between groups (no p values reported for between groups) it is
uncertain whether there were any differences in this very low quality study with very low certainty for outcomes: BMI (kg/m²); Fasting glucose/insulin ratio SHBG (µg/dl);
Testosterone (ng/dl); LDL (mg/dl); HDL (mg/dl); Triglycerides (mg/dl). Side effects were not reported.

Research evidence - ADULTS
COCP versus metformin
Nine RCTs were identified to address this comparison [5-13]. There were statistically significant improvements with metformin (compared with COCP) for fasting insulin,
including for both BMI subgroups. Metformin improved HDL in the BMI>25 subgroup but not in the BMI<25 subgroup or when all participants were combined; and
improved triglycerides when all participants were combined, in the BMI>25 subgroup and in the subgroup where BMI was not defined, but not in the BMI<25
subgroup. There were statistically significant improvements with COCP (compared with metformin) for SHBG, FAI, total testosterone and irregular cycles, including for all
BMI subgroups. COCP improved LDL in the BMI>25 subgroup but not in the BMI<25 subgroup or when all participants were combined. No statistically significant
differences were found for: Weight; Clamp (M value); HOMA (change from baseline); BMI (kg/m2); WHR; Hirsutism [FG score]; Fasting glucose [mmol/l], Total
cholesterol [mmol/l]. Metformin use increased GI-related events, whereas the COCP group had none. While one of the included studies was of moderate quality and
certainty, the majority of studies in these meta-analyses were of low to very low certainty in effect estimates and the quality of evidence and therefore all findings should be
interpreted with caution.
COCP versus COCP + metformin
Six RCTs were identified to address this comparison [11, 13-17]. There was a statistically significant improvement with COCP alone (compared with COCP plus metformin)
for triglycerides. COCP alone improved SHBG in the BMI<25 subgroup but not in the BMI>25 subgroup or when all participants were combined. There were statistically
significant improvements with COCP plus metformin (compared with COCP alone) for FAI. COCP plus metformin improved testosterone when all participants were
combined but not in BMI subgroups; improved hirsutism and fasting glucose when all participants were combined and in the BMI>25 subgroup but not in the BMI<25
subgroup; improved SHBG and fasting insulin in the BMI<25 subgroup but not when all participants were combined or in the BMI>25 subgroup; and improved total
cholesterol in the BMI>25 subgroup but not when all participants were combined or in the BMI<25 subgroup. No statistically significant differences were found for: HOMA;
Weight (kg); BMI (kg/m2); WHR; HDL [mmol/l]; LDL [mmol/l]. The addition of metformin to COCP increased GI-related events, whereas the COCP alone group had none.
While one of the included studies was of moderate quality and certainty, the majority of studies in these meta-analyses were of low to very low certainty in effect estimates
and the quality of evidence and therefore all findings should be interpreted with caution.
COCP versus COCP + metformin + anti-androgen
One RCT was identified to address this comparison in adults [3]. Due to the lack of direct comparisons between groups (no p values reported for between groups) it is
uncertain whether there were any differences in this very low quality study with very low certainty for outcomes: BMI (kg/m2); Hirsutism (FG score); Glucose/insulin ratio;
SHBG (ug/dl); Testosterone (ng/dl); Triglycerides (mg/dl); HDL (mg/dl); LDL (mg/dl); Cycle regularity; Weight. Side effects were not reported.

COCP versus anti-androgen
One RCT was identified to address this comparison is adults [18]. Due to the lack of direct comparisons between groups (no p values reported for between groups) it is
uncertain whether there were any differences in this very low quality study with very low certainty for the outcome hirsutism (FG score).
COCP versus COCP + anti-androgen
Four RCTs were identified to address this comparison in adults [19-22]. There was a statistically significant improvement with COCP alone (compared with COCP plus antiandrogen) for BMI and LDL. No statistically significant differences were found for: Weight (kg); WHR; Hirsutism (FG score); FAI (%); Testosterone (nmol/L); SHBG
[nmol/l]; Fasting insulin (uIU/ml); Fasting glucose [mmol/l]; Total cholesterol [mmol/l]; HDL [mmol/l]; Triglycerides (mg/dL); HOMA; CRP (mg/l); Headache; Breastrelated side effects; Vomit/Nausea; Minor depressive state; Liver function. The majority of studies in these meta-analyses were of low to very low certainty in effect estimates
and the quality of evidence and therefore all findings should be interpreted with caution.
COCP + metformin + lifestyle versus COCP + metformin + lifestyle
One study was identified to address this comparison in adults [23]. There were no statistically significant differences reported between the two interventions in this very low
quality study of very low certainty for outcomes: WHR; Fasting plasma glucose (mmol/L); HbA1c (%); Total cholesterol (mmol/L); LDL (mmol/L). Side effects were not
reported.
Additional considerations
None.
Panel discussion

Although combination therapy of metformin and COCP was found to be more beneficial in improving the hormonal profile, a combination regime leads to more GI side
effects, which can impact on compliance with therapy.
With metformin therapy in addition to COCP, women with PCOS and obesity may benefit more.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Side effects poorly reported so evidence-based judgments on undesirable effects in women with PCOS cannot be made.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion

Low to very low certainty evidence for the majority of comparisons and outcomes.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced and informed the GDG on the value of outcomes. (see main outcomes
above)
Additional considerations

No studies reported any evidence on the value that consumers or health professionals place on the outcomes.
In the Guideline processes to establish priorities, the highest ranked outcomes were weight, BMI, cycles and GI side effects and the agents differed in their effects on these
outcomes, which is a key consideration in our balance of effects.

Most important factor is to understand what the individual woman at her particular life stage values the most.
Panel discussion

Acne is a feature of PCOS and may be a health concern for some women with PCOS, however objective assessment of acne is challenging and this endpoint was not highly
valued by consumers or health professionals in the GRADE outcome prioritisation process. It is acknowledged that limited adolescent engagement occurred during the
outcome prioritisation process.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Panel discussion

The individual phenotype of PCOS, the BMI and ethnicity of those with PCOS as well as the preference of individual with PCOS need to be considered.
Resources required

How large are the resource requirements (costs)?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

No evidence was identified to address this criterion. Without data and evidence, it is nearly impossible to provide valid answers to this question. Likely costs vary among
patients related to country of origin and health care financing, i.e. universal health insurance, third party payers, no health insurance
Additional considerations
COCP availability can be limited in some countries including the US, and cost can vary widely.
Metformin is generally cheap and readily available internationally

Costs of medications were considered in panel deliberations were taken into accounts however no cost effectiveness data is available
Panel discussion
Multiple combined medication are generally more costly than single medications
COCP costs vary widely based on preparation and health care system reimbursements
Costs vary across the COCP preparations
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Probably favours other options

Favours other options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

Circumstances in each region need to be considered when assessing cost and resources.
Panel discussion

As per above on cost and cost effectiveness
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

There is no evidence on cost effectiveness of any intervention in PCOS hence no judgements can be made
Panel discussion

None
Equity

What would be the impact on health equity?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

COCP, metformin and anti-androgens are all not indicated for the specific treatment of PCOS by regulatory bodies, however the use of COCP and metformin are indicated for
the treatment of clinical features of PCOS and are generally not restricted for use in PCOS.
Panel discussion

Cannot provide judgements on this topic in the absence of evidence.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Favours this option

Probably favours this option

Research evidence
Evidence was not sought to address this criterion.
Additional considerations
None
Panel discussion

There may be moral and ethical barriers to COCP preparation use

Neither favours this option or other
options

Probably favours other options

Favours other options

Considerations should focus on the balance of risks and benefits in the individual patient, their values and the context in which is going to be prescribed.
Metformin use in addition to COCP for metabolic features may not be acceptable to some practitioners who are not familiar with metformin use
Feasibility

Is the option feasible to implement?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

Implementation of these options is considered feasible and performed routinely in the management of women diagnosed to have PCOS and the adolescent girls judged to be
"at risk" for PCOS.
Panel discussion

Feasibility of anti-androgens alone is likely to be challenging, others are less likely to encounter feasibility concerns although access issues as per above are a consideration.
Guidelines could help address barriers to implementing the treatment of PCOS based on evidence and personal values
Justification

All evidence was considered
Subgroup considerations

Obesity is increased in PCOS and increases metabolic risk
Implementation considerations

Metformin in combination with COCP will require education, and will need to be integrated into education programs and algorithms. This is anticipated to significantly
change practice.
Due to subgroup differences in recommendations, the personal characteristics of all women need to be considered.
Monitoring and evaluation

COCP monitoring in relation to dose of preparation used may be considered
Metformin in combination with COCP should be monitored longitudinally and adherence, side effects and benefits noted across subgroups. It is especially relevant to monitor
impact in high metabolic risk ethnic subgroups.
Research priorities

Large scale population based studies are needed to capture side effects and risks in this population.
Large scale comparative studies are need to determine optimal COCP preparations and doses
Low cost interventions such as metformin or earlier generation COCPs require financial support for research as these are not supported by pharma

EVIDENCE PROFILES
COCP versus placebo – ADOLESCENTS
Study ID

Hoeger 2008

Outcome #

Certainty in effect estimates (Quality of evidence)

Very low (A, D)

COCP

P value

placebo

Time
point

N

BMI (kg/m )

6m

20

36.4

5.4

35.5

6.8

ND

No difference

Waist (cm)

6m

20

108.3

16.1

105.3

18.6

ND

No difference

Total testosterone (ng/dl)

6m

20

34.5

28.6

71.6

33.8

ND

No difference

SHBG (nmol/liter)

6m

20

93.2

66.5

19.1

9.4

ND

No difference

FAI

6m

20

2.4

2.5

16.8

11.2

ND

No difference

Hirsutism (FG score)

6m

20

8.6

2.1

11.6

4.9

ND

No difference

Total cholesterol (mg/dl)

6m

20

188.6

20.7

157

53.2

ND

No difference

HDL (mg/dl)

6m

20

47.6

9.9

43.6

8.9

<0.05

LDL (mg/dl)

6m

20

128.6

37.5

114

27.1

ND

No difference

Triglycerides (mg/dl)

6m

20

96.1

41.1

87.1

25.1

ND

No difference

Fasting insulin (IU/ml)

6m

20

20.7

10.6

29.1

24.5

ND

No difference

Fasting blood sugar (mg/dl)

6m

20

82.8

9.8

86.5

5.4

ND

No difference

CRP (mg/l)

6m

20

9.5

7.4

4.2

2.8

ND

No difference

PAI‐1

6m

20

29.5

20.6

48.0

45.9

ND

No difference

2

Mean

SD

Mean

Favours

SD

COCP

Summary: One study was identified to address this comparison in adolescents. There was a statistically significant improvement with COCP (compared to lifestyle) for
HDL in this very low quality study. No statistically significant differences were found for: BMI (kg/m2); Waist (cm); Total testosterone (ng/dl); SHBG (nmol/liter); FAI;
Hirsutism (FG score); Total cholesterol (mg/dl); LDL (mg/dl); Triglycerides (mg/dl); Fasting insulin (IU/ml); Fasting blood sugar (mg/dl); CRP (mg/l); PAI‐1.
NS, not significant noted and p value not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E,
indirectness

COCP versus lifestyle ‐ ADOLESCENTS
Study ID

Hoeger 2008

Outcome #

Time
point

N

BMI (kg/m2)

6m

Total testosterone (ng/dl)

Certainty in effect estimates (Quality of evidence)

Very low (A, D)

COCP

P value

Favours

Lifestyle

Mean

SD

Mean

SD

18

36.4

5.4

34.9

7.0

NS

No difference

6m

18

34.5

28.6

64.5

30.2

NS

No difference

SHBG (nmol/liter)

6m

18

93.2

66.5

32.0

21.7

NS

No difference

FAI

6m

18

2.4

2.5

9.5

5.3

NS

No difference

Hirsutism (FG score)

6m

18

8.6

2.1

8.2

2.0

NS

No difference

Total cholesterol (mg/dl)

6m

18

188.6

20.7

156.2

31

NS

No difference

HDL (mg/dl)

6m

18

47.6

9.9

40.4

7.6

NS

No difference

LDL (mg/dl)

6m

18

128.6

37.5

101.2

32.3

0.05

Lifestyle

Triglycerides (mg/dl)

6m

18

96.1

41.1

109.6

67.9

NS

No difference

Fasting insulin (IU/ml)

6m

18

20.7

10.6

22.0

10.5

NS

No difference

Fasting blood sugar (mg/dl)

6m

18

82.8

9.8

81.8

9.1

NS

No difference

CRP (mg/liter)

6m

18

9.5

7.4

3.8

3.6

NS

No difference

PAI‐1

6m

18

29.5

20.6

45.0

25.6

NS

No difference

Summary

One RCT was identified to address this comparison in adolescents. There was a statistically significant improvement with
lifestyle (compared to COCP) for LDL in this very low quality study with very low certainty. No statistically significant
differences were found for: BMI (kg/m2); Total testosterone (ng/dl); SHBG (nmol/liter); FAI; Hirsutism (FG score); Total
cholesterol (mg/dl); HDL (mg/dl); Triglycerides (mg/dl); Fasting insulin (IU/ml); Fasting blood sugar (mg/dl); CRP (mg/l);
PAI‐1. Side effects were not reported.

NS, not significant noted and p value not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E,
indirectness

COCP versus metformin – ADOLESCENTS
Study ID

Al Khalifa 2016 (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome (GRADE priority)

Time
point

Body Mass Index# (8)

6‐24m

4

149

−4.02 [−5.23, −2.81]

<0.001

92

Metformin

Very low (A, B & C)

Menstrual Regulation#* (8)

6m

2

44

‐0.27 [‐0.33, ‐0.21]

<0.00001

97

OCP

Very low (A, B & C)

Menstrual Regulation#** (8)

6m

2

44

‐0.19 [‐0.25, ‐0.13]

<0.00001

59

OCP

Very low (A, B & C)

Hirsutism# (7)

6‐24m

3

127

0.54 [‐1.23, 2.31]

0.55

52

No difference

Moderate (A)

Dysglycemia (OGTT)^ (7)

6‐24m

2

81

0.41 [0.19, 0.86]

0.02

0

Metformin

Low (A & B)

Total Testosterone (nmol/L)# (5)

6‐24m

4

149

0.74 [−0.22, 1.70]

0.1

88

No difference

Very low (A, B & C)

Triglyceride (mg/dL)# (6)

6m

3

69

−9.69 [31.32, 11.95]

0.4

0

No difference

Low (A & B)

Total Cholesterol (mg/dL)# (6)

6m

2

47

−43.23 [−64.15, −22.32]

<0.001

0

No difference

Very low (A, B & C)

Low‐Density Lipoprotein (mg/dL)# (6)

6m

2

47

−35.50 [−57.45, −13.55]

0.002

0

Metformin

Very low (A, B & C)

High‐Density Lipoprotein (mg/dL)# (6)

6m

3

69

0.71 [−12.42, 13.83]

0.9

76

No difference

Low (A & B)

Study ID

PCOS CRE evidence team (systematic review)

Weight (kg) (8)

6‐24m

2

96

12.62 [−3.05, 28.29]

0.11

77

No difference

Very low (A, B & C)

Fasting insulin (8)

6‐24m

3

69

‐2.14 [‐9.03, 4.74]

0.54

0

No difference

Low (A & B)

SHBG (6)

6m

1

16

FAI (6)

6m

1

16

Fasting blood sugar (mg/dL) (8)

6m

1

16

CRP (mg/L) (4)

6m

1

16

PAI‐1 (4)

6m

1

16

Side effects

24m

1

55

COCP: 93.2 ± 66.5
No difference
NS
NA
MET: 21.1 ± 8.4
COCP: 2.4 ± 2.5
No difference
NS
NA
MET: 10.9 ± 7.9
COCP: 82.8 ± 9.8
No difference
NS
NA
MET: 84.9 ± 12.7
COCP: 9.5 ± 7.4
NS
No difference
NA
MET: 2.8 ± 2.0
COCP: 29.5 ± 20.6
NS
No difference
NA
MET: 45.4 ± 32.2
C: 4, weight gain after 12/18 m; 2, side effects after 18/24m.
M: 3, side effects of met after 6m, 1 due to side effects after
12m.

Very low (A & D)
Very low (A & D)
Very low (A & D)
Very low (A & D)
Very low (A & D)
Low (A & B)

Summary

A systematic review including four RCTs that address this comparison in adolescents was identified. The evidence team
conducted additional analysis of outcomes not addressed in the systematic review.
While a statistically significant improvement was found in BMI and LDL with use of metformin over COCP; and a
statistically significant improvement found in menstrual regulation with use of COCP over metformin, we remain cautious
due to very low certainty in effect estimates and the quality of evidence.
A statistically significant improvement in dysglycemia (OGTT) was found with the use of metformin over COCP, however it
should be noted that there is low certainty in the effect estimates and the quality of evidence.
No statistically significant differences were found for: Hirsutism; Total Testosterone (nmol/L); Triglyceride (mg/dL); Total
Cholesterol (mg/dL); High‐Density Lipoprotein (mg/dL); Weight (kg); Fasting insulin; SHBG; FAI; Fasting blood sugar
(mg/dL); CRP (mg/L); PAI‐1.
Side effects included weight gain with COCP; and side effects were not specified with metformin.

# Statistical method: Mean difference, inverse variance method, random effects model; ^ Statistical method: Risk‐Ratio, Mantel‐Haeztel method, fixed effect model; *best case
scenario (author defined); **worst case scenario (author defined); NS, not significant noted and p value not reported; NA, not appropriate. A, serious risk of bias; B, serious
risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision

COCP versus metformin ‐ ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 (%)

Favours

Outcome

Time
point

Weight

4m

1

56

NR

NA

No difference

Very low (A, B, E)

Clamp (M value)

6m

1

20

NS

NA

No difference

Low (A, B)

HOMA (change from baseline)

6m

1

37

COCP: 69.4±11.1
M: 71.9±11.8
COCP: 51.8±17.08
M: 56.7±15.50
COCP: 0.10±3.3
M: ‐1.13±3.3

NS

NA

No difference

Low (A, B)

BMI (kg/m2)# ~

3‐12m

6

290

0.98 [‐0.73, 2.69]

0.26

87

No difference

Very low (A, B, E)

WHR# ~

3‐12m

5

194

‐0.03 [‐0.10, 0.05]

0.49

96

No difference

Very low (A, B, E)

Hirsutism [FG score]#~

6‐12m

4

157

0.18 [‐2.16, 2.53]

0.88

75

No difference

Very low (A, B, E)

SHBG [nmol/l]#

6‐12m

4

157

118.25 [89.65, 146.85]

0.00001

64

COCP

Very low (A, B, E)

Sub: BMI<25kg/m2

6m

1

20

164.00 [115.69, 212.31]

0.00001

NA

COCP

Low (A, B)

Sub: BMI>25kg/m2

6‐12m

3

137

106.60 [83.73, 129.47]

0.00001

39

COCP

Very low (A, B, E)

FAI [%]#

6‐12m

5

207

‐6.61 [‐9.75, ‐3.48]

0.0001

86

COCP

Very low (A, B, E)

Sub: BMI<25kg/m2

6m

2

70

‐5.58 [‐10.58, ‐0.58]

0.03

95

COCP

Very low (A, B, E)

Sub: BMI>25kg/m2

6‐12m

3

137

‐7.48 [‐10.66, ‐4.31]

0.00001

34

COCP

Very low (A, B, E)

Total testosterone [nmol/l]#

3‐12m

6

244

‐0.38 [‐0.64, ‐0.12]

0.004

52

COCP

Very low (A, B, E)

Sub: BMI<25kg/m2

3‐6m

3

93

‐0.46 [‐0.97, 0.05]

0.08

79

COCP

Very low (A, B, E)

Sub: BMI>25kg/m2

3‐12m

4

151

‐0.34 [‐0.61, ‐0.07]

0.01

0

COCP

Very low (A, B, E)

Fasting insulin [mIU/l]#

3‐12m

5

194

4.00 [2.59, 5.41]

0.00001

0

Metformin

Very low (A, B, E)

Sub: BMI<25kg/m2

3‐6m

2

43

3.44 [1.73, 5.16]

0.0001

0

Metformin

Very low (A, B, E)

Sub: BMI>25kg/m2

3‐12m

4

151

5.15 [2.67, 7.63]

0.0001

0

Metformin

Very low (A, B, E)

Fasting glucose [mmol/l]#~

6‐12m

3

90

‐0.15 [‐0.48, 0.19]

0.39

52

No difference

Very low (A, B, E)

Total cholesterol [mmol/l]#~

4‐12m

5

260

0.37 [‐0.12, 0.86]

0.14

83

No difference

Very low (A, B, E)

HDL [mmol/l]#

4‐12m

5

260

0.01 [‐0.34, 0.36]

0.95

94

No difference

Very low (A, B, E)

Sub: BMI<25kg/m2

4‐6m

2

106

‐0.12 [‐0.91, 0.68]

0.77

98

No difference

Very low (A, B, E)

Sub: BMI>25kg/m2

6‐12m

2

119

0.20 [0.06, 0.34]

0.004

0

Metformin

Very low (A, B, E)

Sub: BMI not defined

6m

1

35

‐0.10 [‐0.38, 0.18]

0.48

NA

No difference

Very low (A, B, E)

LDL [mmol/l]#

4‐12m

5

260

‐0.01 [‐0.47, 0.45]

0.98

87

No difference

Very low (A, B, E)

Sub: BMI<25kg/m2

4‐6m

2

106

0.19 [‐0.52, 0.91]

0.60

90

No difference

Very low (A, B, E)

Sub: BMI>25kg/m2

6‐12m

2

119

‐0.34 [‐0.65, ‐0.03]

0.03

0

COCP

Very low (A, B, E)

Sub: BMI not defined

6m

1

35

0.20 [‐0.35, 0.75]

0.48

NA

No difference

Very low (A, B, E)

Triglycerides [mmol/l]#

6‐12m

4

204

0.37 [0.13, 0.61]

0.002

0

Metformin

Very low (A, B, E)

Sub: BMI<25kg/m2

6m

1

50

0.26 [‐0.33, 0.85]

0.39

NA

No difference

Very low (A, B, E)

Sub: BMI>25kg/m2

6‐12m

2

119

0.31 [0.01, 0.60]

0.04

0

Metformin

Very low (A, B, E)

Sub: BMI not defined

6m

1

35

0.70 [0.15, 1.25]

0.01

NA

Metformin

Very low (A, B, E)

Improvement in irregular cycles^

6m

2

35

12.49 [1.34, 116.62]

0.03

0

COCP

Low (A, B)

GI‐related side effects^

6‐12m

3

104

0.22 [0.03, 1.39]

0.11

0

No difference

Very low (A, B, E)

Other side effects^

4‐12m

4

160

2.03 [0.15, 28.06]

0.60

77

No difference

Very low (A, B, E)

Summary

Nine RCTs were identified to address this comparison. There were statistically significant improvements with metformin
(compared with COCP) for fasting insulin, including for both BMI subgroups. Metformin improved HDL in the BMI>25
subgroup but not in the BMI<25 subgroup or when all participants were combined; and improved triglycerides when all
participants were combined, in the BMI>25 subgroup and in the subgroup where BMI was not defined, but not in the
BMI<25 subgroup.
There were statistically significant improvements with COCP (compared with metformin) for SHBG, FAI, total testosterone
and irregular cycles, including for all BMI subgroups. COCP improved LDL in the BMI>25 subgroup but not in the BMI<25
subgroup or when all participants were combined.
No statistically significant differences were found for: Weight; Clamp (M value); HOMA (change from baseline); BMI
(kg/m2); WHR; Hirsutism [FG score]; Fasting glucose [mmol/l], Total cholesterol [mmol/l].
Metformin led to GI‐related events, whereas the COCP group had none.
While one of the included studies was of moderate quality and certainty, the majority of studies in these meta‐analyses
were of low to very low certainty in effect estimates and the quality of evidence and therefore all findings should be
interpreted with caution.

# Statistical method: Mean difference, inverse variance method, random effects model; ^ Statistical method: Odds ratio, inverse variance method, random effects model; ~ no
difference when subgrouped by baseline BMI; NR, not reported; NS, not significant noted and p value not reported; NA, not appropriate. A, serious risk of bias; B, serious risk
of imprecision; C, serious risk of inconsistency; E, indirectness

COCP versus anti‐androgen ‐ ADULTS
Study ID

Spritzer 2000

Outcome #

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP

P value

Favours

NR

No difference

AA

Time
point

N

Hirsutism (FG score)

12m

19

Summary

One RCT was identified to address this comparison is adults. Due to the lack of direct comparisons between groups (no p
values reported for between groups) it is uncertain whether there were any differences in this very low quality study with
very low certainty for the outcome hirsutism (FG score).

Mean

SD

Mean

SD

12

3

16

3.2

NR, not reported for this outcome; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

COCP versus COCP + metformin ‐ ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2
(%)

Favours

Outcome #

Time
point

HOMA

3m

1

82

C: 4.87±1.94
C+M: 4.67±1.33

0.40

NA

No difference

Low (A, B)

Weight (kg)

3‐6m

2

47

‐2.78 [‐7.51, 1.94]

0.25

0

No difference

Low (A, B)

BMI (kg/m2)~

3‐6m

6

204

‐0.30 [‐1.45, 0.86]

0.61

49

No difference

Very low (A, B, E)

WHR

3‐4m

5

176

‐0.01 [‐0.02, 0.00]

0.09

7

No difference

Very low (A, B, E)

SHBG [nmol/l]

3‐6m

3

87

11.69 [‐16.11, 39.49]

0.41

82

No difference

Low (A, B)

Sub: BMI<25kg/m2

4‐6m

2

68

28.68 [11.39, 45.96]

0.001

0

COCP+MET

Low (A, B)

Sub: BMI>25kg/m2

3m

1

19

‐2.10 [‐7.97, 3.77]

0.48

NA

No difference

Moderate (B)

FAI [%]

6m

2

79

0.60 [0.35, 0.85]

0.00001

0

COCP+MET

Very low (A, B, E)

Total testosterone [nmol/l]

3‐6m

7

255

0.23 [0.01, 0.44]

0.04

0

COCP+MET

Very low (A, B, E)

Sub: BMI<25kg/m2

3‐6m

4

141

0.21 [‐0.02, 0.44]

0.07

0

No difference

Very low (A, B, E)

Sub: BMI>25kg/m2

3m

3

114

1.06 [‐0.85, 2.96]

0.28

47

No difference

Very low (A, B, E)

Fasting insulin [mIU/l]

3‐6m

5

185

2.71 [‐0.93, 6.36]

0.14

73

No difference

Very low (A, B, E)

Sub: BMI<25kg/m2

3‐6m

3

90

4.41 [2.01, 6.81]

0.0003

1

COCP+MET

Very low (A, B, E)

Sub: BMI>25kg/m2

3m

2

95

1.26 [‐6.39, 8.91]

0.75

87

No difference

Very low (A, B, E)

Fasting glucose [mmol/l]

3‐6m

3

150

0.38 [0.22, 0.54]

0.00001

0

COCP+MET

Low (A, B)

Sub: BMI<25kg/m2

4‐6m

2

68

0.25 [‐0.11, 0.61]

0.17

0

No difference

Low (A, B)

Sub: BMI>25kg/m2

3m

1

82

0.41 [0.23, 0.59]

0.00001

NA

COCP+MET

Low (A, B)

Total cholesterol [mmol/l]

3‐6m

5

220

0.20 [‐0.13, 0.53]

0.24

53

No difference

Low (A, B)

Sub: BMI<25kg/m2

4‐6m

3

119

‐0.04 [‐0.37, 0.30]

0.83

0

No difference

Very low (A, B, E)

Sub: BMI>25kg/m2

3m

2

101

0.54 [0.28, 0.80]

0.0001

0

COCP+MET

Low (A, B)

HDL [mmol/l]~

3‐6m

5

220

‐0.17 [‐0.47, 0.13]

0.25

89

No difference

Low (A, B)

LDL [mmol/l]~

3‐6m

5

220

0.12 [‐0.13, 0.37]

0.36

40

No difference

Low (A, B)

Triglycerides [mmol/l]~

3‐6m

5

220

‐0.20 [‐0.39, ‐0.01]

0.04

0

COCP

Low (A, B)

GI related ‐ severe

6m

1

28

C: 0/15; C+M: 1/15

NR

NA

No difference

Low (A, B)

GI related ‐ minor

6m

1

28

C: 0/20; C+M: 4/20

NR

NA

No difference

Low (A, B)

Summary

Six RCTs were identified to address this comparison. There was a statistically significant improvement with COCP alone
(compared with COCP plus metformin) for triglycerides.
There were statistically significant improvements with COCP plus metformin (compared with COCP alone) for FAI. COCP
plus metformin improved testosterone when all participants were combined but not in either BMI subgroup; improved
hirsutism and fasting glucose when all participants were combined and in the BMI>25 subgroup but not in the BMI<25
subgroup; improved SHBG and fasting insulin in the BMI<25 subgroup but not when all participants were combined or in
the BMI>25 subgroup; and improved total cholesterol in the BMI>25 subgroup but not when all participants were combine
or in the BMI<25 subgroup.
No statistically significant differences were found for: HOMA; Weight (kg); BMI (kg/m2); WHR; HDL [mmol/l]; LDL [mmol/l]
The addition of metformin to COCP led to GI‐related events, whereas the COCP alone group had none.

While one of the included studies was of moderate quality and certainty, the majority of studies in these meta‐analyses
were of low to very low certainty in effect estimates and the quality of evidence and therefore all findings should be
interpreted with caution.
# Statistical method: Mean difference, inverse variance method, random effects model; ~ no difference when subgrouped by baseline BMI; NR, not reported; NS, not
significant noted and p value not reported; NA, not appropriate. A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious
imprecision; E, indirectness

COCP versus metformin + anti‐androgen– ADOLESCENTS
Study ID

Ibanez 2004

Outcome #

Time
point

N

BMI (kg/m2)

9m

Hirsutism (FG score)

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP

P value

Favours

MET + AA

Mean

SD

Mean

SD

32

22.5

2.0

22.0

2.4

NR

No difference

9m

32

10.9

2.8

10.4

3.6

NR

No difference

Glucose/insulin ratio

9m

32

7.6

3.2

10.0

6.0

NR

No difference

SHBG (ug/dl)

9m

32

4.5

1.6

1.1

0.4

NR

No difference

Testosterone (ng/dl)

9m

32

66

40

61

20

NR

No difference

Triglycerides (mg/dl)

9m

32

97

32

53

16

NR

No difference

HDL (mg/dl)

9m

32

75

16

66

8

NR

No difference

LDL (mg/dl)

9m

32

101

28

75

20

NR

No difference

Cycle regularity

9m

32

NR

No difference

Weight

9m

32

COCP: 2 experienced spotting without breakthrough
bleeding between the first and second menses
M+AA: At the start, 12 of 16 were oligomenorrheic or
amenorrheic, and 4 had regular menses (cycles of 25–35 d);
after 3 months, the menstrual pattern was normal in all.
No change in either group

NR

No difference

Summary

One RCT was identified to address this comparison is adolescents. Due to the lack of direct comparisons between groups (no p values reported for
between groups) it is uncertain whether there were any differences in this very low quality study with very low certainty for outcomes: BMI (kg/m2);
Hirsutism (FG score); Glucose/insulin ratio; SHBG (ug/dl); Testosterone (ng/dl); Triglycerides (mg/dl); HDL (mg/dl); LDL (mg/dl); Cycle regularity;
Weight. Side effects were not reported.

NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

COCP versus COCP + metformin + anti‐androgen – ADULTS
Study ID

Ibanez 2004

Outcome #

Time
point

N

BMI (kg/m2)

9m

Hirsutism (FG score)

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP

P value

Favours

COCP + MET + AA

Mean

SD

Mean

SD

22

22.1

2.7

21.8

1.7

NR

No difference

9m

22

10.3

2.3

9.3

2.3

NR

No difference

Glucose/insulin ratio

9m

22

7.4

2.3

8.3

1.3

NR

No difference

SHBG (ug/dl)

9m

22

4.0

1.3

5.1

1.0

NR

No difference

Testosterone (ng/dl)

9m

22

60

16.6

61

26.5

NR

No difference

Triglycerides (mg/dl)

9m

22

115

56.4

107

36.5

NR

No difference

HDL (mg/dl)

9m

22

77

13.3

77

16.6

NR

No difference

LDL (mg/dl)

9m

22

100

19.9

93

23.2

NR

No difference

Weight

9m

22

Unchanged in each group

NR

No difference

Summary

One RCT was identified to address this comparison is adults. Due to the lack of direct comparisons between groups (no p
values reported for between groups) it is uncertain whether there were any differences in this very low quality study with
very low certainty for outcomes: BMI (kg/m2); Hirsutism (FG score); Glucose/insulin ratio; SHBG (ug/dl); Testosterone
(ng/dl); Triglycerides (mg/dl); HDL (mg/dl); LDL (mg/dl); Cycle regularity; Weight. Side effects were not reported.

NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

COCP versus COCP + anti‐androgen ‐ ADULTS
Study ID

PCOS CRE evidence team (systematic review)
2

Certainty in effect
estimates
(Quality of evidence)

Time
point

RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I (%)

Favours

Outcome
Weight (kg) #

3‐12m

3

240

‐1.63 [‐5.35, 2.08]

0.39

56

No difference

Very low (A, B, E)

BMI (kg/m2)

3‐12m

2

74

‐3.04 [‐5.45, ‐0.64]

0.01

0

COCP

Very low (A, B, E)

WHR

3m

1

33

C: 0.85±0.051
C+A: 0.86±0.05

NR

NA

No difference

Very low (A, B, E)

C: 0.8±0.5
C+A: 1.3±1.0
C: 1.48±0.55
C+A: 1.27±0.58

NR

NA

No difference

Very low (A, B, E)

NR

NA

No difference

Very low (A, B, E)

59

38.37 [‐41.72, 118.45]

0.35

86

No difference

Very low (A, B, E)

1

41

C: 6.1±4.8
C+A: 9.6±5.9

NR

NA

No difference

Very low (A, B, E)

3‐12m

2

74

1.96 [‐2.70, 6.62]

0.41

0

No difference

Very low (A, B, E)

Total cholesterol [mmol/l]

3‐12m

2

74

‐11.93 [‐39.12, 15.26]

0.39

67

No difference

Very low (A, B, E)

HDL [mmol/l]

3‐12m

2

74

2.75 [‐12.03, 17.52]

0.72

84

No difference

Very low (A, B, E)

LDL [mmol/l]

3‐12m

2

74

‐13.76 [‐27.66, 0.14]

0.05

0

COCP

Very low (A, B, E)

Triglycerides (mg/dL)

12m

1

41

NR

NA

No difference

Very low (A, B, E)

HOMA

12m

1

41

NR

NA

No difference

Very low (A, B, E)

CRP (mg/l)

12m

1

41

C: 132.6±67.1
C+A: 165.3±100.4
C: 1.3±1.0
C+A: 2.0±1.2
C: 5.0±3.8
C+A: 7.4±8.8

NR

NA

No difference

Very low (A, B, E)

Headache ^

3‐12m

2

199

0.93 [0.23, 3.75]

0.92

0

No difference

Very low (A, B, E)

Breast‐related side effects

3‐12m

2

199

0.64 [0.17, 2.33]

0.49

0

No difference

Very low (A, B, E)

Vomit/Nausea

3‐12m

2

199

3.29 [0.67, 16.08]

0.14

0

No difference

Very low (A, B, E)

Minor depressive state

12m

1

167

C: 0/25
C+A1: 0/72
C+A2: 3/70

NR

NA

No difference

Low (A, B)

Liver function

12m

1

167

Stable across all groups

NR

NA

No difference

Low (A, B)

FAI (%)

12m

1

41

Testosterone (nmol/L)

12m

1

41

SHBG [nmol/l]

6‐12m

2

Fasting insulin (uIU/ml)

12m

Fasting glucose [mmol/l]

Summary

Four RCTs were identified to address this comparison in adults. There was a statistically significant improvement with COCP alone (compared with
COCP plus anti‐androgen) for BMI and LDL. No statistically significant differences were found for: Weight (kg); WHR; Hirsutism (FG score); FAI (%);
Testosterone (nmol/L); SHBG [nmol/l]; Fasting insulin (uIU/ml); Fasting glucose [mmol/l]; Total cholesterol [mmol/l]; HDL [mmol/l]; Triglycerides
(mg/dL); HOMA; CRP (mg/l); Headache; Breast‐related side effects; Vomit/Nausea; Minor depressive state; Liver function. The majority of studies in
these meta‐analyses were of low to very low certainty in effect estimates and the quality of evidence and therefore all findings should be interpreted
with caution.

# Statistical method: Mean difference, inverse variance method, random effects model; ^ Statistical method: Odds ratio, inverse variance method, random effects model; NR,
not reported; NS, not significant noted and p value not reported; NA, not appropriate. A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; E,
indirectness; A1) 100mg SPL; A2) 10mg CPA added

COCP + metformin + lifestyle versus COCP + metformin + lifestyle ‐ ADULTS
Study ID

Wang 2016

Outcome #

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP (DRP) + MET + LS

COCP (CPA) + MET + LS

P value

Favours

Mean

SD

Mean

SD

Time
point

N

WHR

6m

68

0.92

0.12

0.91

0.05

NR

No difference

Fasting plasma glucose (mmol/L)

6m

68

5.21

0.32

5.37

0.41

NR

No difference

HbA1c (%)

6m

68

5.41

0.28

5.51

0.40

NR

No difference

Total cholesterol (mmol/L)

6m

68

4.84

0.89

5.20

1.37

NR

No difference

LDL (mmol/L)

6m

68

2.66

0.74

2.72

0.83

NR

No difference

Summary

One study was identified to address this comparison in adults. There were no statistically significant differences reported
between the two interventions in this very low quality study of very low certainty for outcomes: WHR; Fasting plasma
glucose (mmol/L); HbA1c (%); Total cholesterol (mmol/L); LDL (mmol/L). Side effects were not reported.

NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

COCP + metformin + lifestyle versus COCP + lifestyle + placebo ‐ ADOLESCENTS
Study ID

Hoeger 2008

Certainty in effect estimates (Quality of evidence)

Very low (A, D)

COCP + LS + MET

COCP + LS + placebo

P value

Favours

Mean

SD

Mean

SD

Time
point

N

BMI (kg/m2)

6m

32

32.4

4.8

33.9

4.2

NS

No difference

Waist (cm)

6m

32

106.2

11.7

109.7

8.4

NS

No difference

Total testosterone (ng/dl)

6m

32

44.9

21.4

55.7

32.5

<0.05

COCP + LS + MET

SHBG (nmol/l)

6m

32

82.9

52.4

68.1

55.8

NS

No difference

FAI

6m

32

0.4

0.6

1.1

2.0

NS

No difference

1.9

7.0

3.6

NS

No difference

Outcome #

Hirsutism (FG score)

6m

32

6.2

Total cholesterol (mg/dl)

6m

32

201.1

42.9

182.0

47.7

NS

No difference

HDL (mg/dl)

6m

32

57.9

12.5

49.4

13.1

<0.05

COCP + LS + MET

LDL (mg/dl)

6m

32

115.4

38.6

104.4

39.5

NS

No difference

Triglycerides (mg/dl)

6m

32

148.2

64.3

150.5

112.8

NS

No difference

Fasting insulin (IU/ml)

6m

32

38.3

39.5

38.4

37.4

NS

No difference

Fasting blood sugar (mg/dl)

6m

32

81.6

7.1

82.2

6.1

NS

No difference

CRP (mg/liter)

6m

32

12.3

21.5

8.0

19.3

NS

No difference

Side effects

6m

32

1 in each group stopped metformin or placebo due to GI effects, but continued the COCP plus LS. 2
subjects reduced the number of pills in the metformin group but took at least 1000 mg/d.

Summary One RCT was identified to address this comparison is adolescents. There was a statistically significant improvement with the addition of metformin to
COCP and lifestyle (compared to COCP and lifestyle plus placebo) for testosterone and HDL in this very low quality study with very low certainty. No statistically
significant differences were found for: BMI (kg/m2); Waist (cm); SHBG (nmol/l); FAI; Hirsutism (FG score); Total cholesterol (mg/dl); LDL (mg/dl); Triglycerides
(mg/dl); Fasting insulin (IU/ml); Fasting blood sugar (mg/dl); CRP (mg/liter). One in each group stopped metformin or placebo due to GI effects.
NS, not significant noted and p value not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E,
indirectness

COCP + anti‐androgen versus COCP + anti‐androgen + metformin – ADOLESCENTS
Study ID

Ibanez 2005

Outcome #

Time
point

N

BMI (kg/m²)

3m

Fasting glucose/insulin ratio

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP + AA

P value

Favours

COCP + AA + MET

Mean

SD

Mean

SD

31

22.0

2.71

22.5

2.00

NR

No difference

3m

31

7.3

2.71

7.2

2.40

NR

No difference

SHBG (µg/dl)

3m

31

3.8

1.16

3.7

1.20

NR

No difference

Testosterone (ng/dl)

3m

31

52

27.11

47

24.00

NR

No difference

LDL (mg/dl)

3m

31

81

15.49

88

20.00

NR

No difference

HDL (mg/dl)

3m

31

71

11.62

68

20.00

NR

No difference

Triglycerides (mg/dl)

3m

31

90

30.98

82

40.00

NR

No difference

Summary

One RCT was identified to address this comparison is adolescents. Due to the lack of direct comparisons between groups
(no p values reported for between groups) it is uncertain whether there were any differences in this very low quality study
with very low certainty for outcomes: BMI (kg/m²); Fasting glucose/insulin ratio; SHBG (µg/dl); Testosterone (ng/dl); LDL
(mg/dl); HDL (mg/dl); Triglycerides (mg/dl). Side effects were not reported.

NR, not reported for this outcome; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

COCP + anti‐androgen versus COCP + anti‐androgen + metformin – ADULTS
Study ID

Ibanez 2005

Outcome #

Time
point

N

BMI (kg/m²)

3m

Fasting glucose/insulin ratio

Certainty in effect estimates (Quality of evidence)

Very low (A, B, E)

COCP + AA

P value

Favours

COCP + AA + MET

Mean

SD

Mean

SD

42

22.1

2.68

21.4

1.88

NR

No difference

3m

42

8.7

4.02

9.2

3.28

NR

No difference

SHBG (µg/dl)

3m

42

4.5

1.34

4.7

0.94

NR

No difference

Testosterone (ng/dl)

3m

42

57

26.83

48

18.76

NR

No difference

LDL (mg/dl)

3m

42

97

22.36

86

23.45

NR

No difference

HDL (mg/dl)

3m

42

78

17.89

78

18.76

NR

No difference

Triglycerides (mg/dl)

3m

42

84

31.30

88

32.83

NR

No difference

Summary

One RCT was identified to address this comparison is adolescents. Due to the lack of direct comparisons between groups
(no p values reported for between groups) it is uncertain whether there were any differences in this very low quality study
with very low certainty for outcomes: BMI (kg/m²); Fasting glucose/insulin ratio; SHBG (µg/dl); Testosterone (ng/dl); LDL
(mg/dl); HDL (mg/dl); Triglycerides (mg/dl). Side effects were not reported.

NR, not reported for this outcome; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

EVIDENCE REVIEW
COCP versus placebo – ADOLESCENTS
Characteristics of included study
Study ID

ROB

Interventions

Setting

Duration PCOS

Hoeger 2008 [1] Mod* C) COCP: 30ug EE + 0.15mg DSG USA
6 months Rott
P) placebo
*ROB adopted from Al Khalifa 2016, ROB was not assessed again by the evidence team.

N

Age (years)

C: 10
P: 10

C: 15.4±1.4
P: 15.4±1.7

Results of individual study
Outcome (unit)
BMI (kg/m2)
Waist (cm)
Total testosterone (ng/dl)
SHBG (nmol/liter)
FAI
Hirsutism (FG score)
Total cholesterol (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Triglycerides (mg/dl)
Fasting insulin (IU/ml)
Fasting blood sugar (mg/dl)
CRP (mg/l)
PAI‐1
ND, no difference

COCP
Mean
36.4
108.3
34.5
93.2
2.4
8.6
188.6
47.6
128.6
96.1
20.7
82.8
9.5
29.5

SD
5.4
16.1
28.6
66.5
2.5
2.1
20.7
9.9
37.5
41.1
10.6
9.8
7.4
20.6

Placebo
Mean
SD
35.5
6.8
105.3
18.6
71.6
33.8
19.1
9.4
16.8
11.2
11.6
4.9
157
53.2
43.6
8.9
114
27.1
87.1
25.1
29.1
24.5
86.5
5.4
4.2
2.8
48.0
45.9

Favours
ND
ND
ND
ND
ND
ND
ND
COCP (p<0.05)
ND
ND
ND
ND
ND
ND

Age at
BMI (kg/m2)
menarche
NR
C: 37.8±5.1
P: 36.1±7.5

Smoking
status
Non‐
smokers

COCP versus COCP – ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Bhattacharya
2012 [24]

Low

Bhattacharya
2016 [25]

Low

1) 30ug EE + 150ug DSG 21/7
India
2) 35ug EE + 2000ug CPA 21/7
3) 30ug EE + 3000ug DRSP 21/7
1) 30μg EE + 3mg DRSP 21/7
India
2) 20μg EE + 3mg DRSP 24/4

Cagnacci 2006 High
[26]

Chung 2014
Crossover
[27]

Mod

Kriplani 2010
[28]

High

Mastorakos
2006 [29]

Low

Ozdemir 2008 High
[30]
Taheripanah High
2010 [31]
NR= not reported

1) biphasic ‐ 40µg EE + 25µg
DSG first 7 days, then 14 days
30µg EE+125µg DSG
2) monophasic ‐ 35µg EE + 2 mg
CPA
1) 10mg MPA/d for 10d/m first
4m, then 4m washout, then
35μg EE + 2mg CPA/d 21/7 for
4m
2) As above in reverse
1) 30mcg EE + 3mg DRSP 21/7
2) 30ug EE+ 150ug DSG 21/7

Setting

Not
reported

Duration

Age (years)

Age at
menarche
(years)
NR

BMI (kg/m2)

Smoking
status

12 months Androgen
Excess
Society
12 months Rott

1: 49
2: 51
3: 50
1: 46
2: 48

1: 22.24±4.47
2: 22.32±4.17
3: 22.33±4.76
1: 21.47±4.27
2: 22.28±3.91

6 months

1:10
2: 10

1: 22.7±SE 0.7
2: 21.8±SE 0.8

1: 25.41±4.49 NR
2: 26.41±3.81
3: 26.47±4.65
21 (<18 years) 1: 26.21±5.15 Non‐
>3y since
2: 26.38±5.70 smokers
menarche
NR
1: 23.5±SE 1.9 NR
2: 22.6±SE 0.9

1: 38
2: 36

1: 16.7±1.6
2: 17.5±1.3

1: 12.1±1.4
2: 12.1±1.3

1: 23.7±5.3
2: 23.6±5.1

NR

22.5±4.7 (all
participants)

NR

1: 27.6±5.4
2: 26.1±3.6

Excluded

1: 17.01±0.73
2: 17.16± 0.63
(SE)
1: 23.4±3.9
2: 22.7±3.8
1: 22.9±0.5
2: 23.97±0.61

NR

1: 25.8±1.81 NR
2: 0.73± 0.06
(SE)
1: 23.6±4.4
Excluded
2: 24.3±4.8
1: 21.17±2.06 NR
2: 21.73±2.76

Hong Kong 4 months
per phase
(12 month
total study
duration)
India
6 months

1) 0.15mg DSG + 0.030 mg EE
Greece
21/7
2) 2 mg CPA + 0.035mg EE 21/7
1) 10 mg MPA 10d/month
Turkey
2) 30 μg of EE + 3mg DRSP 21/7
1) OCP ‐ no details
Iran
2) EE + CPA (Diane)‐ no details

PCOS criteria N

12 months

Author
determined
criteria
(similar to
Rott)
Rott

1: 29
Rott
2: 29
ESHRE/
ASRM
Workshop
criteria
NIH criteria 1: 18
2: 18

6 months

Rott

3 months

Rott

1: 31
2: 32
1: 30
2: 30

NR
NR

Results of individual studies
Outcome

Bhattacharya
2012
(change data)

Bhattacharya
2016
(change data)

Anthropometric
Weight (kg)
BMI (kg/m²)

WHR (cm)

1: ‐0.45±6.75
2: ‐0.59±4.76
3: 0.11±5.54
1: 0.00±0.08
2: ‐0.02±0.08
3: 0.02±0.09

Cagnacci 2006

Chung 2014

1: 0.52±2.83
2: −0.01±4.11

1: 59.5±13.8
2: 60.0±12.6
1: 22.5±4.4272* 1: 23.8±5.4
2: 21.1±1.8974* 2: 23.9±4.8

1: 0.01±0.06
2: −0.0004±0.05

1: 0.7±0.0632* 1: 0.8±0.6
2: 0.7±0.0316* 2: 0.8±0.6

Reproductive
No. with regular cycles
6 months post t/ment
No. of cycles in 6
months
Hirsutism (FG score)
Modified FG score

1: ‐1.69±5.69
2: ‐5.29±5.88
3: ‐2.12±6.58
SHBG (nmol/L)
1: 99.53±67.52
2: 142.91±60.71
3: 131.52±72.89
FAI
1: ‐5.58±9.15
2: ‐10.57±7.93
3: ‐7.89±9.13
Testosterone (nmol/L) 1: ‐0.3±1.4
2: ‐0.1±1.5
3: ‐0.2±1.1
Free testosterone
(ng/ml)
DHEAS (µmol/L)
Metabolic

Kriplani 2010

1: 66.9±12.3
2: 63.7±7.3
1: 27±5.3
2: 27.5±3.6

Mastorakos
2006

Ozdemir 2008

Taheripanah
2010

1: 25.1±6.1518* 1: 23.8±4.4
2: 24.8±7.2973* 2: 24.1±4.6
1: 0.71±0.2121* 1: 0.8±0.4
2: 0.70±0.2970* 2: 0.8±0.4

1: 13/29
2: 5/29
1: 5±1.29
2: 3±1.26
1: 8.4±3.8

1: 9.1±2.6
2: 7.5±1.9

1: 2.12±3.50
2: 1.54±4.73
1: −167.38±89.0
2: −125.54±124.6

1: 62.3±50.3
2: 60±41.0

1: 51.8±24.4
2: 116.5±54.6

1: 5.23±5.79
2: 4.99±5.86

1: 2.8±4.9
2: 3.9±1.9

1: 4.7±2.5
2: 2.3±2.8

1: 1.7±0.7
2: 2.1±0.7

1: 2.0±0.7
2: 2.0±0.7

1: 0.00±0.01
2: 0.00±0.01

1: 1.7±1.1
2: 1.3±0.6

1: 4.76±2.56
2: 4.76± 2.46

1: 2.24±1.0
2: 1.64±0.9
1: 2.05±1.07
2: 2.53±1.4*

Fasting insulin
(μIU/mL)
Fasting insulin

1: 15.76±8.02
2: 13.33±4.37

1: 7.9±3.4
2: 12.4±5.7

1: 80.6±6.2
2: 81.9±6.1

1: 86.41±10.99
2: 92.41±11.03

1: 87.7±4.5
2: 87.7±4.5

1: 6.42±3.18
2: 7.36±2.33

1: 13.4±7.3
2: 13.2±7.3

1: 19.6±3.47
2: 18.7±9.17**

(µU/mL)
1: ‐0.02±17.35
2: 6.38±15.22
3: 2.78±17.27
Fasting glucose
1: ‐4.28±11.66
(mg/dL)
2: ‐2.46±16.86
3: ‐2.11±14.02
Fasting glucose‐insulin 1: ‐1.70±8.30
ratio
2: ‐4.64±13.44
3: ‐0.57±9.59
Post‐prandial insulin
(pmol/L)
Post‐prandial glucose
(mmol/L)
Postprandial glucose‐
insulin ratio
Insulin sensitivity

1: 8.7±3.6
2: 11.7±6.2

Fasting insulin
(mcu/ml)

Total cholesterol
(mg/dL)
HDL (mg/dL)
LDL (mmol/L)
Triglycerides (mmol/L)

HOMA‐IR [glucose
1: ‐0.28±3.98
(mg/dL) x insulin
2: 1.21±4.03
(mIU/mL)]/405
3: 0.42±3.82
HOMA‐IR [serum
fasting insulin (mcg
IU/mL)× fasting blood
glucose mmol/L)/22.5]

1: 85.2±7.58
2: 78.1±6.32**

1: 29.31±639.01
2: 39.31±373.57
1 : – 0.18±1.57
2 : – 0.12±1.57
1 : −0.27±2.94
2 : −0.08±0.84

1: 153.48±72.23
2: 193.07±79.87
1 : 4.83±0.65
2 : 5.05±0.57

1: 1.68±1.42
2: 3.27±1.52
1: 172.4±18.9
2: 160.3±18.9
1: 48.6±6.2
2: 43.4±3.3
1: 96.3±17.1
2: 100.6±13.2
3 months
1: 116.9±26.9
2: 103.7±27.7

1: 1.7±0.7
2: 1.8±1.3

1: 175.1±27.7
2: 162.1±27.7
1: 52.6±11.4
2: 59.6±16.7
1: 96.0±21.1
2: 96.0±21.1
1: 73.4±40.1
2: 93.4±40.1

HOMA‐IR [Insulin at
baseline (pmol/L) x
Glucose at baseline
(mmol/L)]/135
HOMA‐IR [fasting
glucose (mmol/L) x
fasting insulin
(μU/mL)]/22.5
Psychological
QoL
SF‐36: Physical
functioning
SF‐36: Physical role
functioning
SF‐36: Bodily pain

1: 3.97±2.20
2: 3.50±1.10

1: 1.7±0.8
2: 1.8±1.3

1: 95.5±8.5
2: 94.5±11.3
1: 89.5±25.8
2: 89.5±24.5
1: 89.5±15.0
2: 86.7±17.7
1: 58.8±19.5
2: 63.4±16.2
1: 60.6±17.9
2: 64.8±16.1
1: 87.2±15.6
2: 89.0±15.2
1: 86.5±21.9
2: 90.1±23.9
1: 70.6±15.7
2: 71.6±14.2

SF‐36: General health
perceptions
SF‐36: Vitality
SF‐36: Social role
functioning
SF‐36: Emotional role
functioning
SF‐36: Mental health
Adverse effects
GI severe

Other

3: Nausea,
vomiting, and
vertigo (n=1)

1: Rise in blood
pressure (n=1)
2: Breast
tenderness (n=

1: Nausea (n= 1),
abdominal pain
(n=2)
2: Nausea (n=3),
abdominal pain
(n=2)
1: On and off
headaches (n=1),
spotting (n=1),
breast pain (n=1)

1), absence of
withdrawal
bleeding in the
pill‐free week
(n= 1)
GI related
1: Bloatedness &
sensation of
weight gain
(n=3), nausea &
headache (n=1)
3: Altered LFTs
(n=1)
*unit not reported ** unclear time point

2: Breakthrough
bleeding (n=1)

COCP versus metformin – ADOLESCENTS
Results of meta‐analysis by Al Khalifa 2016
Study ID

Al Khalifa 2016 [2]
Time point No. of
studies
6‐24m
4

N*

Statistical method

149 (72 metformin & 77 OCP)

MD (IV, Random, 95% CI)

ROB
Effect
size
−4.02

6m

2

44 (22 metformin & 22 OCP)

MD (IV, Fixed, 95% CI)

‐0.27

6m

2

44 (22 metformin & 22 OCP)

MD (IV, Fixed, 95% CI)

‐0.19

6‐24m

3

127 (62 metformin & 65 OCP)

MD (IV, Random, 95% CI)

0.54

6‐24m

2

81 (38 metformin & 43 OCP)

Risk‐Ratio (M‐H, Fixed, 95% CI)

0.41

6‐24m

4

149 (72 metformin & 77 OCP)

MD (IV, Random, 95% CI)

0.74

Triglyceride mg/dL

6m

3

69 (32 metformin & 37 OCP)

MD (IV, Random, 95% CI)

−9.69

Total Cholesterol

6m

2

47 (22 metformin & 25 OCP)

MD (IV, Random, 95% CI)

−43.23

Outcome
Body Mass Index
Menstrual
Regulation*
Menstrual
Regulation#
Hirsutism
Dysglycemia
(OGTT)
Total Testosterone
nmol/L

mg/dL

Moderate
Precision
CI / P
−5.23, −2.81; P
< .001
‐0.33, ‐0.21;
p<0.00001
‐0.25, ‐0.13;
p<0.00001
‐1.23, 2.31;
P=0.55
0.19, 0.86;
p=0.02
−0.22, 1.70; P =
0.1
31.32, 11.95; P
= 0.4
−64.15, −22.32;
P < .001
−57.45, −13.55;
P = 0.002
−12.42, 13.83;
P = 0.9

I2(%)
or chi
92%

Metformin

97%

OCP

59%

OCP

52%

Not different

0%

Metformin

88%

Not different

0%

Not different

0%

Not different

Low‐Density
6m
2
47 (22 metformin & 25 OCP)
MD (IV, Random, 95% CI)
−35.50
0%
Lipoprotein mg/dL
High‐Density
6m
3
69 (32 metformin & 37 OCP)
MD (IV, Random, 95% CI)
0.71
76%
Lipoprotein mg/dL
*best case scenario, #worst case scenario
Meta‐analysis (MA) for acne scores was reported, however raw data cannot be tracked and MA of one study is not helpful so it is not considered here.

Favours

Metformin
Not different

Characteristics of studies included in the systematic review by Al Khalifa 2016
Study ID

ROB* Interventions

Setting

Duration PCOS

N

Age (years)

C: 15
M: 16

C: 15.3 (12.5‐21)
M: 15.4 (13.1‐
18.4)
C: 16 (15‐17)
M: 16 (14‐18)
C: 16.90 ± 1.60
M: 17.20 ± 2.00

Allen 2005 [32] Low

C) 35ug EE + 0.25mg NOR/day
M) 1000mg MET/day

USA

6 months Author
defined

Al‐Zubeidi 2015 High
[33]
El Maghraby
High
2015
Elnashar 2015
[34, 35]
Hoeger 2008 [1] Mod

C) 30ug EE + 1mg NORA/day
M) 2000mg MET/day
C) 30ug EE + 15mg progestin/
day
M) 1700mg MET/day

USA

6 months NIH

Egypt

2 years

C) 30ug EE + 0.15mg DSG
M) 1700 mg MET/day

USA

6 months Rotterda C: 10
m
M: 6

C: 10
M: 12
Rotterda C: 33
m
M: 32

C: 15.4 ± 1.4
P: 15.4 ± 1.7

Age at
menarche
C: 36.1±9.6
M: 35.2±8.8
**
2 years post
NR

NR

BMI (kg/m2)
C: 40.1 ± 2.1
M: 37.3 ± 1.3

Smoking
status
NR

C: 33.4 ± 9
M: 33.7 ± 6
NR

Unclear

C: 37.8 ± 5.1
P: 36.1 ± 7.5

Exclusion

NR

*ROB adopted from Al Khalifa 2016, ROB was not assessed again by the evidence team. **Menstrual age (months). C, COCP; M/MET, metformin; NOR, norgestimate;
NORA, norethrindrone acetate; NR, not reported.
Study ID
Allen 2005
Study quality to decide certainty Very low (A, B, E)

Al‐Zubeidi 2015
Very low (A, B, E)

El Maghraby 2015
Very low (A, B)

Hoeger 2008
Very low (A, D)

Additional outcome data not included in the SR
Study ID
Weight (kg)
Fasting insulin
(uU/ml)
QoL (pedsqol)
SHBG
FAI
FBS (mg/dL)
CRP (mg/L)

Allen 2005 [32]
C: 98.9 ± 25.2
M: 96.3 ± 17.2 NR
C: 25.5 ± 19.4
M: 40.2 ± 35.6 NR

Al‐Zubeidi 2015 [33]

C: 16.3 ± 9.0
M: 18.0 ± 15.0 NS
C: 69%
M: 76% NS

El Maghraby/Elnashar 2015 [34, 35] Hoeger 2008 [1]
C: 91.0 ± 3.0
M: 72.0 ± 5.0 NR
C: 20.7 ± 10.6
M: 19.8 ± 10.4 NS

C: 93.2 ± 66.5
M: 21.1 ± 8.4 NS
C: 2.4 ± 2.5
M: 10.9 ± 7.9 NS
C: 82.8 ± 9.8
M: 84.9 ± 12.7 NS
C: 9.5 ± 7.4

M: 2.8 ± 2.0 NS
C: 29.5 ± 20.6
M: 45.4 ± 32.2 NS

PAI‐1
Side effects

C: 4, weight gain after 12/18 m; 2,
side effects after 18/24m.
M: 3, side effects of met after 6m, 1
due to side effects after 12m.

Additional meta‐analyses for outcome data not included in Al Khalifa 2016
Time point
Outcome
Weight (kg)
Fasting insulin

Weight

Fasting insulin

N*

Statistical method

6m‐2yr

No. of
studies
2

96 (48 metformin & 48 COCP)

MD (IV, Random, 95% CI)

Effect
size
12.62

6m‐2yr

3

69 (34 metformin & 35 OCP)

MD (IV, Random, 95% CI)

‐2.14

Precision
CI / P
−3.05, 28.29;
p=0.11
‐9.03, 4.74;
p=0.54

I2(%)
or chi
77%

Favours
No difference

0%

No difference

COCP versus metformin ‐ ADULTS
A Cochrane systematic review was published by Costello et al. in 2007 [36]. Four of the studies identified by our search, but were excluded due to insufficient information in
the full text (marked with #), were included in Costello 2007. Costello 2007 obtained additional information from the authors of the RCTs. This additional information,
which was not listed in the full text of the RCTs, allows them to be included here. Risk of bias and data extraction will not be performed on these four studies and instead
will be adopted from Costello 2007. Risk of bias and data extraction will be performed on all RCTs identified by our search that were published since Costello 2007.
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Dardzinska
2014
(Crossover)
[5]

Mod

Poland
C) 35μg EE + 2mg CPA
M) 850mg MET BID (1700mg/d)

Duration PCOS

N

Age (years)

4 months Rott

Phase 1
C: 21
M: 14
Phase 2
C: 14
M: 7
C: 26
M: 26

C 1st: 24.9
[23.5;26.4]
M 1st: 24.6
[23.0;26.3]

2 months washout

Harborne 2003 Mod
# [6]

C) 35μg EE + 2mg CPA 21/7
Scotland
M) 500mg MET TID (1500mg/d)

12
months

Kilic 2011 [7]

Low

C) 0.03mg EE + 0.15mg DSG
M) 850mg MET 2/d (1700mg)

Turkey

6 months Rott

Meyer 2007 [8] Mod

HC) 35μg EE + 2mg CPA (high)
LC) 20μg EE + 100μg LVG +
50mg SPL (low dose)***
M) 1g MET 2/d (2000mg/d)
C) 35μg EE + 2mg CPA 21/7
M) 500mg bd 3 months
(1000mg), then 1000mg bd
next 3 months (2000mg)
C) 35μg EE + 2mg CPA 21/7

Australia

6 months NIH

Finland

6 months Homburg C: 10
M: 10

C: 28.5±1.7 (SE)
M: 28.2±1.4

Finland

6 months Homburg C: 10
M: 8

C: 29.8±1.0 (SE)
M: 29.9±1.5

Morin‐Papunen Mod
2003 # [9]

Morin‐Papunen Mod
2000 # [10]

Rott

Age at
menarche
NR

C: 31.7 [26.8‐
NR
36.5]
M: 31.3 [27.9‐
34.7]
Obese
Obese
NR
C: 25
C: 29.0 ± 3.5
M: 24
M: 28.7 ± 3.7
Non‐Obese Non‐obese
C: 24
C: 26.7 ± 3.8
M: 23
M: 26.3 ± 3.0
HC: 31
Average: 31 years NR
LC: 33
M: 36

BMI (kg/m2)
C 1st: 24.9 ± 4.4
M 1st: 25.1 ± 9.8

Smoking
status
NR

C: 31.8 [28.4‐
34.4]
M: 31.7 [29.5‐
35.5]
Obese
C: 27.7±0.9
M: 31.5±2.2
Non‐obese
C: 21.6±1.4
M: 23.3±1.6
HC: 36.5 no SD
LC: 35.5 no SD
M: 36.3 no SD

NR

NR

C: 21.8±0.7 (SE)
M 22.5±0.8

Exclusion

NR

C: 37.2±1.8 (SE)
M 32.5±1.1

Exclusion

Exclusion

NR

Moro 2013 [11] Mod

M) 500mg bd 3 months
(1000mg), then 1000mg bd
next 3 months (2000mg)
C) 0.03mg EE + 3mg DRSP
Italy
M) 500mg MET 3/d (1500mg/d)

Rautio 2005 #^ High~ C) 35μg EE + 2mg CPA 21/7
Finland
[12]
M) 500mg bd 3 months
(1000mg), then 1000mg bd
next 3 months (2000mg)
Wu 2008 [13]
Mod C) 35μg EE + 2mg CPA
China
M) 500mg MET 3/d (1500mg/d)

6 months Rott

C: 25
M: 25

C: 26±3
M: 25±5

**17 non‐obese
28.2±1.2 SE
18 obese
29.6±1.1
Obese
Obese
C: 7
C: 25.0±4.3
M: 7
M: 25.6±3.6
Non‐Obese Non‐obese
C: 12
C: 26.1±4.6
M: 11
M: 25.6±4.2

NR

6 months Homburg C: 19
M: 16

NR

3 months Rott

NR

median (range)
C: 23.7 (20.8‐
28.6)
M: 25.1 (21.9‐
28.3)
**17 non‐obese
22.2±0.5 SE
18 obese
35.1±1.2 SE
Obese
C: 25.3±0.8
M: 25.6±0.6
Non‐obese
C: 21.4±1.6
M: 21.5±1.8

C: 9/25
M: 10/25

Exclusion

Exclusion

NR, not reported
^ Have reported baseline age and BMI separated by obese and non‐obese groups; and both interventions were administered to each obese and non‐obese group
separately, however the results are presented per intervention for all participants and not presented for each obese and non‐obese group/intervention.
~ Risk of bias was adopted and downgraded to high risk of bias due to inappropriate reporting of data different to the groups to which they were allocated.
**outcome data is reported for combined obese and non‐obese and not reported for each obese and non‐obese within each intervention group so unable to use for
subgroup by BMI. Baseline data is presented separately for obese and non‐obese and not for the combined so the average age and BMI according to intervention group is
unknown.
***not used in meta‐analysis as not clinically similar to other studies.
Study ID
Study quality to
decide certainty

Dardzinska
Harborne 2003 Kilic 2011
2014
Very low (A, B, Very low (A, B, Moderate (B)
E)
E)

Meyer 2007
Low (A, B)

Morin‐
Morin‐
Moro 2013
Rautio 2005
Wu 2008
Papunen 2003 Papunen 2000
Low (A, B)
Low (A, B)
Very low (A, B, Very low (A, B, Very low (A, B,
E)
E)
E)

Results of individual studies
Outcome
Anthropometric
Weight (kg)
BMI

Thrombo events
WHR

Dardzinska
2014

Harborne 2003 Kilic 2011

Meyer 2007

Morin‐
Morin‐
Moro 2013
Papunen 2003 Papunen 2000

Rautio 2005

Wu 2008

C: 69.4±11.1
M: 71.9±11.8
C: 31.3±5.8
M: 30.1±6

C: 0.81±0.06
M: 0.85±0.06

PAI‐1 levels
Reproductive
Irregular cycles –
improved pattern
Menstrual cycle (days)

Hirsutism (FG score)

C: 6.6±1.9
M: 3.9±3.1

SHBG (nmol/L)

C: 117.4±71.5
M: 28.8±11.5

FAI (%)

C: 3.2±2.1
M: 12.9±13

Testosterone (nmol/L)

C: 2.68±1.3
M: 2.82±1.3

HC: 0.3±1.6
Obese
C: 28.10±1.02 LC: ‐0.3±1.8
M: 29.8±2.04 M: ‐0.5±9.5
Non‐obese
C: 21.84+1.50
M: 22.87+1.89

C: 22±2.7
M: 22.1±2.26

HC: 0.01±0.05 C: 0.8±0.09
LC: 0.02±0.07 M: 0.8±0.03
M: 0.18±0.06

HC: ‐44±69.5
LC: ‐61.8±‐96.8
M:‐47.1±135.2
HC: ‐2.0±3.1
LC: ‐2.0±3.8
M: ‐2.7±3.5
HC: 115±76
LC: 44.7±43.7
M: 7.4±35.4
HC: ‐6.8±7.1
LC: ‐6.3±5.2
M: ‐2.1±9.3
HC: ‐0.47±0.95
LC: ‐0.7±1.1

C: 37.1±5.38
M: 31.3±3.11

Obese
C: 26.1±1.7
M: 22.4±0.8
Non‐obese
C: 22.2±3.2
M: 20.9±1.4

C: 0.86±0.03
M: 0.85±0.06

Obese
C: 0.82±0.03
M: 0.78±0.03
Non‐obese
C: 0.78±0.02
M: 0.77±0.04

C: 9/9
M: 4/8

C: 10/10
M: 6/8

C: 4.3±0.6
M: 7±5.37

C: 7.4±5.37
M: 10±5.37

C: 223.6±75.6 C: 157.7±56.92
M: 59.6±18.95 M: 26.6±16.69
C: 0.7±0.3
M: 3.8±1.7

C: 0.9±0.32
M: 9.8±6.51

C: 1.7±0.5
M: 9.9±5

C: 1.4±0.6
M: 2±0.57

C: 1.3±0.32
M: 1.9±0.57

C: 2.3±0.6
M: 3.08±0.6

Obese
C: 2.6±0.5

M: ‐0.2±1.3

DHEAS (umol/L)

HC: ‐1.4±1.9
LC: ‐0.7±1.3
M: ‐0.37±0.4

Androstenedione
Metabolic
Insulin resistance
Fasting insulin (mIU/L)

C: 15±5
M: 11.3±8.8

Fasting glucose
(mmol/L)
OGTT
Clamp (M value**)

C: 4.75±0.7
M: 4.79±0.83

HDL (mmol/L)

C: 1.73±0.40
M: 1.44±0.33

C: 1.51±0.51
M: 1.31±0.27

LDL (mmol/L)

C: 2.91±0.70
M: 3.11±0.81

C: 2.55±1.2
M: 2.85±1

CRP
Psychological

C: 4.8±0.3
M: 5±0.28

C: 18.2±9.17
M: 12.1±4.81

Obese
C: 20.4±3.8
M: 14.5±4.1
Non‐obese
C: 15.4±3.2
M: 11.2±4.2

C: 5.1±0.63
M: 4.9±0.28

C: 51.8±17.08
M: 56.7±15.50
C: 5.23±0.70
M: 5.0±0.90

HOMA

HC: 1.15±14.6 C: 8.1±2.7
LC: ‐1.67±11.1 M: 5±1.98
M: ‐6.0±19.2

C: 4.8±0.39
M: 5.3±1.4

Total cholesterol
(mmol/L)

Triglycerides (mmol/L)

M: 2.7±0.6
Non‐obese
C: 2.1±0.4
M: 2.1±0.5

C: 1.54±0.93
M: 1.27±0.58

HC: ‐0.12±0.8
LC: 0.19±0.85
M: ‐0.17±0.7
HC: 0.10±0.4
LC: 0.01±0.3
M: ‐0.1±0.3
HC: ‐0.40±0.8
LC: 0.06±0.7
M: ‐0.04±0.7
HC: 0.4±0.8
LC: 0.13±0.6
M: 0.06±0.9
HC: 0.10±3.3
LC: ‐0.22±2.6
M: ‐1.13±3.3

C: 5.83±0.80
M: 4.61±0.65

C: 5.4±1.31
M: 5±0.8

C: 1.39±0.25
M: 1.91±0.27

C: 1.5±0.44
M: 1.6±0.4

C: 2.99±0.22
M: 2.46±0.31

C: 3±0.87
M: 2.8±0.8

C: 2.72±0.95
M: 2.46±1.16

C: 1.9±0.87
M: 1.2±0.8

QoL
Depression
Adverse events
GI

C: 0/26
M: 3/26
Other
C: 10/35
C: 8/26
M: 15/21
M: 0/26
C: 5 weight
Other
C: 10 (4
discontinued) ‐ gain, 1 BP, 1
depression, 1
nausea,
chest pain
mastodynia,
mood changes, M: 3 GI
abdominal
discomfort,
vomiting
M: 15 (5
discontinued) ‐
nausea,
abdominal
discomfort,
vomiting,
diarrhoea.
**(umol/kg.min; reference range, <7.5 umol/kg.min)

C: 0/10
M: 1/10
C: 1/10
M: 0/10

C: 0/16
M: 1/16
C: 1/16
M: 0/16

C: unclear
M: 5 GI events

Results of meta‐analysis
Outcome
BMI (kg/m2)
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
WHR
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
Hirsutism [FG score]
Sub: BMI<25kg/m2

Time
point

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

6
3
5
5
2
4
4
1

290
90
200
194
43
151
157
20

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

0.98 [‐0.73, 2.69]
‐0.15 [‐1.58, 1.28]
1.80 [‐1.30, 4.90]
‐0.03 [‐0.10, 0.05]
0.01 [‐0.02, 0.03]
‐0.04 [‐0.14, 0.06]
0.18 [‐2.16, 2.53]
‐2.70 [‐6.05, 0.65]

0.26
0.84
0.26
0.49
0.49
0.44
0.88
0.11

87
55
92
96
0
97
75
NA

No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference

Sub: BMI>25kg/m2
3
SHBG [nmol/l]
4
Sub: BMI<25kg/m2
1
Sub: BMI>25kg/m2
3
FAI [%]
5
Sub: BMI<25kg/m2
2
Sub: BMI>25kg/m2
3
Total testosterone [nmol/l]
6
Sub: BMI<25kg/m2
3
Sub: BMI>25kg/m2
4
Fasting insulin [mIU/l]
5
Sub: BMI<25kg/m2
2
Sub: BMI>25kg/m2
4
Fasting glucose [mmol/l]
3
Sub: BMI<25kg/m2
1
Sub: BMI>25kg/m2
2
Total cholesterol [mmol/l]
5
Sub: BMI<25kg/m2
2
Sub: BMI>25kg/m2
2
Sub: BMI not defined
1
HDL [mmol/l]
5
Sub: BMI<25kg/m2
2
Sub: BMI>25kg/m2
2
Sub: BMI not defined
1
LDL [mmol/l]
5
Sub: BMI<25kg/m2
2
Sub: BMI>25kg/m2
2
Sub: BMI not defined
1
Triglycerides [mmol/l]
4
Sub: BMI<25kg/m2
1
Sub: BMI>25kg/m2
2
Sub: BMI not defined
1
Improvement in irregular
2
cycles
GI‐related side effects
3
Other side effects
4
MD, mean difference; OR, odds ratio

137
157
20
137
207
70
137
244
93
151
194
43
151
90
20
70
260
106
119
35
260
106
119
35
260
106
119
35
204
50
119
35
35

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
OR (IV, Random, 95% CI)

1.13 [‐1.03, 3.28]
118.25 [89.65, 146.85]
164.00 [115.69, 212.31]
106.60 [83.73, 129.47]
‐6.61 [‐9.75, ‐3.48]
‐5.58 [‐10.58, ‐0.58]
‐7.48 [‐10.66, ‐4.31]
‐0.38 [‐0.64, ‐0.12]
‐0.46 [‐0.97, 0.05]
‐0.34 [‐0.61, ‐0.07]
4.00 [2.59, 5.41]
3.44 [1.73, 5.16]
5.15 [2.67, 7.63]
‐0.15 [‐0.48, 0.19]
‐0.20 [‐0.45, 0.05]
‐0.13 [‐0.81, 0.56]
0.37 [‐0.12, 0.86]
0.73 [‐0.24, 1.70]
0.01 [‐0.26, 0.29]
0.40 [‐0.31, 1.11]
0.01 [‐0.34, 0.36]
‐0.12 [‐0.91, 0.68]
0.20 [0.06, 0.34]
‐0.10 [‐0.38, 0.18]
‐0.01 [‐0.47, 0.45]
0.19 [‐0.52, 0.91]
‐0.34 [‐0.65, ‐0.03]
0.20 [‐0.35, 0.75]
0.37 [0.13, 0.61]
0.26 [‐0.33, 0.85]
0.31 [0.01, 0.60]
0.70 [0.15, 1.25]
12.49 [1.34, 116.62]

0.31
0.00001
0.00001
0.00001
0.0001
0.03
0.00001
0.004
0.08
0.01
0.00001
0.0001
0.0001
0.39
0.12
0.72
0.14
0.14
0.94
0.27
0.95
0.77
0.004
0.48
0.98
0.60
0.03
0.48
0.002
0.39
0.04
0.01
0.03

68
64
NA
39
86
95
34
52
79
0
0
0
0
52
NA
73
83
90
0
NA
94
98
0
NA
87
90
0
NA
0
NA
0
NA
0

No difference
COCP
COCP
COCP
COCP
COCP
COCP
COCP
COCP
COCP
Metformin
Metformin
Metformin
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
Metformin
No difference
No difference
No difference
COCP
No difference
Metformin
No difference
Metformin
Metformin
COCP

104
160

OR (IV, Random, 95% CI)
OR (IV, Random, 95% CI)

0.22 [0.03, 1.39]
2.03 [0.15, 28.06]

0.11
0.60

0
77

No difference
No difference

FOREST PLOTS
BMI

WHR

Hirsutism (FG score)

SHBG

FAI

Total testosterone

Fasting insulin

Fasting glucose

Total cholesterol

HDL

LDL

Triglycerides

Improvement in irregular cycles

GI‐related side effects

Other side effects

COCP versus COCP + metformin ‐ ADULTS
A Cochrane systematic review was published by Costello et al. in 2007 [36] that included two of the RCTs identified by our search (shaded in grey). However our search
identified an additional four RCTs therefore we will conduct new analysis. For the two studies included in Costello 2007, risk of bias/quality appraisal will not be performed
and will instead be adopted from Costello 2007. Risk of bias and data extraction has been performed on the additional four studies published since Costello 2007.
Characteristics of included studies
Smoking
status
NR

ROB

Interventions

Setting

Duration PCOS

N

Age (years)

Cibula 2005
[14]

Mod

Czech
Republic

6m

Author
defined

C: 15
CM: 13

C: 23.2±4.6
CM: 23.8±5.4

Elter 2002 [15]

Mod

Turkey

4m

Author
defined

C: 20
CM: 20

C: 23.45±6.07
CM: 24.90±6.62

NR

C: 21.83±1.40
CM: 22.74±2.66

NR

Essah 2011
[16]

Low

USA

3m

Rott

C: 10
CM: 9

Not reported
Adults

NR

C: 32.6±2.3
CM: 36.2±2.5

Not within
6m

Feng 2016 [17]

Mod

China

3m

Rott

NR

C: 27.77±4.23
CM: 29.46±4.43

NR

Mod

Italy

6
months

Rott

C: 41
CM: 41
Implied
C: 25
CM: 26

C: 28.57±3.04
CM: 27.86±3.79

Moro 2013
[11]
Described as
hyperinsuline‐
mic
Wu 2008 [13]

C) 35ug EE + 250ug NOR 21/7
CM) [35ug EE + 250ug NOR] +
500mg MET 3/d (1500mg/d)
C) 35μg EE + 2mg CPA 21/7
CM) [35μg EE + 2mg CPA] +
500mg MET 3/d (1500mg/d)
first 15 d, 500mg bd for
adequate compliance
C) 35ug EE + 0.18/ 0.215/
0.25mg NOR (+ placebo)
CM) [35ug EE + 0.18/ 0.215/
0.25mg NOR] + 500mg MET
3/d (1500mg/d)
C) 35ug EE + 2mg CPA
CM) [35ug EE + 2mg CPA] +
450mg‐850mg MET 2/d
C) 0.03mg EE + 3mg DRSP
CM) [0.03mg EE + 3mg DRSP] +
500mg MET 3/d (1500mg/d)

C: 26±3
CM: 25±4

NR

median (range)
C: 9/25
C: 23.7(20.8‐28.6) CM: 10/26
CM:26.5(21.3‐30)

C) 35μg EE + 2mg CPA
CM) [35ug EE + 2mg CPA] +
500mg MET 3/d (1500mg/d)

China

3
months

Rott

Non‐Ob
C: 12
CM: 10
Obese
C: 7
CM: 6

Non‐obese
C: 26.1±4.6
CM: 25.8±4.0
Obese
C: 25.0±4.3
CM: 24.5±2.4

NR

Non‐obese
C: 21.4±1.6
CM: 21.6±1.4
Obese
C: 25.3±0.8
CM: 25.2±1.0

Mod

Mean±SD unless otherwise stated. Blue shaded are populations with BMI>25kg/m2.

Age at
menarche
NR

BMI (kg/m2)

Study ID

C: 22.1±3.1
CM: 24.7±4.9

Exclusion
criteria

Study ID
Study quality to
decide certainty

Cibula 2005 6
Low (A, B)

Elter 2002 4
Low (A, B)

Essah 2011 3
Moderate (B)

Feng 2016 3
Low (A, B)

Moro 2013 6
Wu 2008 3
Very low (A, B, E) Very low (A, B, E)

Results of individual studies
Outcome
Anthropometric
Weight (kg)
BMI

Cibula 2005
C: 65.1±5.01
CM: 67.7±7.7
C: 22.7±1.8
CM: 24.4±2.7

Thrombo events
WHR
PAI‐1 levels
Reproductive
Cycle regularity
SHBG (nmol/L)
FAI (%)
Testosterone (nmol/L)

C: 140±90
CM: 143±123.25
C: 2.8±23.11
CM: 3.7±39.93
C: 3.49±1.41
CM: 3.92±3.43

Elter 2002

Essah 2011

Feng 2016

C: 22.08±1.9
CM: 22.2±2.8

C: 90.4±20.24
CM: 95.7±20.10
C: 32.5±7.27
CM: 35.6±7.20

C: 0.8±0.04
CM: 0.79±0.06

C: 0.81±0.06
CM: 0.79±0.09

C: 84.8±23.67
CM: 114.7±32.7

C: 114.8±76.53
CM: 112.7±76.50

C: 1.63±1.4
CM: 1.59±1.62

DHEAS (ug/ml)
Androstenedione (nmol/l)
Metabolic
Insulin resistance
Fasting insulin (mIU/L)

Fasting glucose (mmol/l)
OGTT
Clamp

C: 7.8±5.69
CM: 6.9±5.70

Wu 2008 (obese)

Wu 2008 (non‐ob)

C: 25.81±4.24
CM: 27.23±4.02

C: 26.1±1.7
CM: 24.6±1.6

C: 22.2±3.2
CM: 21.3±1.9

C: 0.83±0.043
CM: 0.85±0.05

C: 0.82±0.03
CM: 0.82±0.03

C: 0.78±0.02
CM: 0.80±0.03

C: 2.6±0.5
CM: 2.4±0.7

C: 2.1±0.4
CM: 1.8±0.6

C: 20.4±3.8
CM: 15.1±4.2

C: 15.4±3.2
CM: 10.8±3.6

C: 18.45±6.35
CM: 15.46±6.35

Moro 2013

C: 1.7±0.5
CM: 1.1±0.4
C: 2.3±0.6
CM: 2.1±0.4

C: 7.4±2.4666
CM: 5.1±2.4600

C: 14.8±5.39
CM: 15.1±12.58

C: 19.77±10.03
CM: 13.64±6.13

C: 4.38±1.03
CM: 4.42±0.96

C: 4.68±0.7
CM: 4.34±0.62

uIU/ml*
C: 17.94±7.03
CM: 20.45±8.35
C: 5.27±0.42
CM: 4.86±0.41

Total cholesterol (mmol/l) C: 5.25±1.03
CM: 5.52±1.09
HDL (mmol/l)
C: 1.68±0.51
CM: 1.76±0.39
LDL (mmol/l)
C: 2.98±0.77
CM: 3.1±1.1
Triglycerides (mmol/l)
C: 1.32±0.77
CM: 1.46±1.05
HOMA
CRP (mg/l)
Psychological
QoL
Depression
Adverse events
Severe – GI
Minor ‐ GI

C: 5.36±1.07
CM: 5.46±0.7
C: 1.35±0.41
CM: 1.26±0.29
C: 2.97±0.89
CM: 3.31±0.78
C: 0.97±0.42
CM: 1.1±0.34

C: 4.7±0.66
CM: 4.4±0.69
C: 1.2±0.25
CM: 1.4±0.24
C: 2.8±0.63
CM: 2.5±0.63
C: 1.7±1.08
CM: 1.4±1.08

C: 5.38±0.83
CM: 4.79±0.42
C: 1.74±0.36
CM: 1.72±0.48
C: 2.23±0.75
CM: 2.14±0.64
C: 2.10±1.45
CM: 2.45±1.04
C: 4.87±1.94
CM: 4.67±1.33

C: 5.83±0.80
CM: 5.73±0.97
C: 1.39±0.25
CM: 2.07±0.43
C: 2.99±0.22
CM: 2.61±0.75
C: 2.72±0.95
CM: 3.32±1.06

C: 0/15
CM: 1/15
C: 0/20
CM: 4/20

Mean±SD. *same as mIU/L
Results of meta‐analysis
Outcome
Weight (kg)
BMI (kg/m2)
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
WHR
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
SHBG [nmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
FAI [%]

Time
point

W

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

2
6
3
3
5
2
3
3
2
1
2

47
204
90
114
176
62
114
87
68
19
79

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐2.78 [‐7.51, 1.94]
‐0.30 [‐1.45, 0.86]
‐0.39 [‐1.78, 1.00]
‐0.34 [‐2.88, 2.20]
‐0.01 [‐0.02, 0.00]
‐0.01 [‐0.04, 0.02]
‐0.01 [‐0.03, 0.00]
11.69 [‐16.11, 39.49]
28.68 [11.39, 45.96]
‐2.10 [‐7.97, 3.77]
0.60 [0.35, 0.85]

0.25
0.61
0.58
0.79
0.09
0.62
0.14
0.41
0.001
0.48
0.00001

0
49
46
66
7
57
0
82
0
NA
0

No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
COCP+MET
No difference
COCP+MET

Total testosterone [nmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
Fasting insulin [mIU/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
Fasting glucose [mmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
Total cholesterol [mmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
HDL [mmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
LDL [mmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2
Triglycerides [mmol/l]
Sub: BMI<25kg/m2
Sub: BMI>25kg/m2

7
4
3
5
3
2
3
2
1
5
3
2
5
3
2
5
3
2
5
3
2

255
141
114
185
90
95
150
68
82
220
119
101
220
119
101
220
119
101
220
119
101

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

0.23 [0.01, 0.44]
0.21 [‐0.02, 0.44]
1.06 [‐0.85, 2.96]
2.71 [‐0.93, 6.36]
4.41 [2.01, 6.81]
1.26 [‐6.39, 8.91]
0.38 [0.22, 0.54]
0.25 [‐0.11, 0.61]
0.41 [0.23, 0.59]
0.20 [‐0.13, 0.53]
‐0.04 [‐0.37, 0.30]
0.54 [0.28, 0.80]
‐0.17 [‐0.47, 0.13]
‐0.23 [‐0.76, 0.30]
‐0.08 [‐0.30, 0.13]
0.12 [‐0.13, 0.37]
0.02 [‐0.48, 0.52]
0.14 [‐0.13, 0.40]
‐0.20 [‐0.39, ‐0.01]
‐0.22 [‐0.48, 0.04]
‐0.15 [‐0.74, 0.43]

0.04
0.07
0.28
0.14
0.0003
0.75
0.00001
0.17
0.00001
0.24
0.83
0.0001
0.25
0.39
0.46
0.36
0.94
0.32
0.04
0.09
0.60

0
0
47
73
1
87
0
0
NA
53
0
0
89
93
56
40
68
0
0
16
23

COCP+MET
No difference
No difference
No difference
COCP+MET
No difference
COCP+MET
No difference
COCP+MET
No difference
No difference
COCP+MET
No difference
No difference
No difference
No difference
No difference
No difference
COCP
No difference
No difference

FOREST PLOTS
Weight

BMI

WHR

FAI

SHBG

Total testosterone

Fasting insulin

Fasting glucose

Total cholesterol

HDL

LDL

Triglycerides

COCP + MET + LS versus COCP + MET + LS ‐ ADULTS
Characteristics of included study
Study ID

ROB

Interventions

Setting

Wang 2016
[23]

Mod

China
1) [30μg EE + 3mg DRP] +
1.5g/d MET + LS
(diet/exercise)
2) [35μg EE + 2mg CPA] +
1.5g/d MET + LS (diet/exercise)

Duration PCOS

N

Age (years)

6
months

1: 32
2: 36

1: 23.5±4.9
2: 24.3±4.0

Rott

Results of individual study
Outcome (unit)

COCP (DRP) + MET + LS
Mean
SD
0.92
0.12
5.21
0.32

COCP (CPA) + MET + LS
Mean
SD
0.91
0.05
5.37
0.41

WHR
Fasting plasma glucose
(mmol/L)
HbA1c (%)
5.41
0.28
5.51
Total cholesterol (mmol/L) 4.84
0.89
5.20
LDL (mmol/L)
2.66
0.74
2.72
Statistical significance of differences between groups not reported.

0.40
1.37
0.83

Age at
BMI (kg/m2)
menarche
NR
1: 23.00 (20.77,
26.76)
2: 24.07 (21.54,
26.71)
Median/IQR

Smoking
status
Exclusion

COCP + lifestyle + metformin versus COCP + lifestyle + placebo ‐ ADOLESCENTS
Characteristics of included study
Study ID

ROB

Interventions

Setting

Hoeger 2008 [1] Mod # M) [30ug EE + 3mg DRSP] + LS + USA
2000mg/d (500mg 4/d) MET
P) [30ug EE + 3mg DRSP] + LS +
placebo
DRSP, drospirenone. # ROB adopted from Al Kahlifa

Duration PCOS

N

Age (years)

6 months Rott

M: 16
P: 16

M: 14.7±1.6
P: 15.8±1.6

Results of individual study
Outcome (unit)
BMI (kg/m2)
Waist (cm)
Total testosterone (ng/dl)
SHBG (nmol/l)
FAI
Hirsutism (FG score)
Total cholesterol (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Triglycerides (mg/dl)
Fasting insulin (IU/ml)
Fasting blood sugar (mg/dl)
CRP (mg/liter)
Side effects

ND, no difference

Metformin + LS and COCP
Placebo + LS and COCP
Mean
SD
Mean
SD
Favours
32.4
4.8
33.9
4.2
ND
106.2
11.7
109.7
8.4
ND
44.9
21.4
55.7
32.5
MET (p<0.05)
82.9
52.4
68.1
55.8
ND
0.4
0.6
1.1
2.0
ND
6.2
1.9
7.0
3.6
ND
201.1
42.9
182.0
47.7
ND
57.9
12.5
49.4
13.1
MET (p<0.05)
115.4
38.6
104.4
39.5
ND
148.2
64.3
150.5
112.8
ND
38.3
39.5
38.4
37.4
ND
81.6
7.1
82.2
6.1
ND
12.3
21.5
8.0
19.3
ND
One subject in each of the groups stopped metformin or placebo due to
gastrointestinal complaints, but each continued the OC and lifestyle program.
Additionally, two subjects reduced the number of pills they took regularly in
the metformin group but took at least 1000 mg/d.

Age at
BMI (kg/m2)
menarche
NR
M: 34.1±4.3
P: 35.7±4.9

Smoking
status
Non‐
smokers

COCP versus metformin + anti‐androgen– ADOLESCENTS
Characteristics of included study
Study ID

ROB

Ibanez 2004 [3] Mod

Interventions

Setting

C) 30ug EE + 0.3mg DRSP
Spain
AM) 62.5mg FLU + 850mg MET

Duration PCOS

N

9 months Author
defined

C: 16
AM: 16

Results of individual study
Outcome (unit)
BMI (kg/m2)
Hirsutism (FG score)
Glucose/insulin ratio
SHBG (ug/dl)
Testosterone (ng/dl)
Triglycerides (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Cycle regularity

Weight

COCP (C)
FLU + MET (AM)
Mean
SD
Mean
SD
Favours
22.5
2.0
22.0
2.4
NR
10.9
2.8
10.4
3.6
NR
7.6
3.2
10.0
6.0
NR
4.5
1.6
1.1
0.4
NR
66
40
61
20
NR
97
32
53
16
NR
75
16
66
8
NR
101
28
75
20
NR
C: “Two adolescents experienced spotting without breakthrough bleeding
between the first and second menses on OC.”
AM: “At the start, 12 of 16 girls were oligomenorrheic or amenorrheic, and
four had regular menses (cycles of 25–35 d); after 3 months, the menstrual
pattern was normal in all.”
“Over 9 months, body weight did not change detectably in any of the
treatment groups.”

NR, statistical significance between groups not reported.

Age at
BMI (kg/m2)
menarche
Total: 14.6±0.3 SE 2‐4yr post C: 22.0±2.4
AM: 21.8±2.0
Age (years)

Smoking
status
NR

COCP versus COCP + metformin + anti‐androgen – ADULTS
Characteristics of included study
Study ID

ROB

Ibanez 2004 [3] Mod

Interventions

Setting

C) 30ug EE + 0.3mg DRSP
Spain
CAM) [30ug EE + 0.3mg DRSP] +
62.5mg FLU + 850mg MET

Duration PCOS

N

9 months Author
defined

C: 11
CAM: 11

Results of individual study
Outcome (unit)
BMI (kg/m2)
Hirsutism (FG score)
Glucose/insulin ratio
SHBG (ug/dl)
Testosterone (ng/dl)
Triglycerides (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Weight

DRSP
FLU+MET+DRSP
Mean
SD
Mean
SD
22.1
2.7
21.8
1.7
10.3
2.3
9.3
2.3
7.4
2.3
8.3
1.3
4.0
1.3
5.1
1.0
60
16.6
61
26.5
115
56.4
107
36.5
77
13.3
77
16.6
100
19.9
93
23.2
“body weight remained virtually unchanged in each
subgroup”

Favours
NR
NR
NR
NR
NR
NR
NR
NR

Age at
BMI (kg/m2)
menarche
Total: 18.6±0.3 SE 4‐8yr post C: 21.8±2.32
CAM: 21.7±2.0
Age (years)

Smoking
status
NR

COCP versus anti‐androgen ‐ ADULTS
Characteristics of included study
Study ID

ROB

Interventions

Setting

Duration PCOS

N

Spritzer 2000
[18]

Mod

C) 50 mg/d CPA, 20d/month +
35mg/d EE over the last 10
days of CPA
A) 200mg/d SPL, 20d/month

Brazil

12
months

C: 9
A: 10

NIH

Results of individual study
Outcome (unit)
Hirsutism (FG score)

Anti‐androgen: SPL (n=10)
16±3.2

COCP: CPA + EE (n=9)
12±3

Age at
BMI (kg/m2)
Smoking
menarche
status
Total: 22±9 (SEM) NR
Total: 24±5 (SEM) NR
9 had >25 kg/m2
Age (years)

COCP versus COCP + anti‐androgen ‐ ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration PCOS
criteria
12
Rott
months

N

Age (years)

Age at
menarche
NR

BMI (kg/m2)

Smoking
status
NR

Israel
C: 25*
C: 22±0.7
C: 24±0.9
C) 250ug NOR + 35ug EE
CA1: 24±0.6
CA1:72
CA1: 22±0.4
CA1) [250ug NOR + 35ug EE] +
CA2: 21±0.3
CA2:23.5±0.5
CA2:70
100mg SPL
CA2) [2mg CPA + 35ug EE] +
10mg CPA added
Leelaphiwat
High
C) 35mcg EE + 2mg CPA
Thailand
3 months Rott
C: 16
C: 26.94±6.87
NR
C: 22.96±5.35
NR
2015 [20]
CA) [30mcg EE + 150mcg DSG]
CA: 17
CA: 26.29±4.04
CA: 27.15±6.37
+ 25mg SPL
Tartagni 2000 High
C) 2mg CPA + 35ug EE
Italy
6 months Author
C: 9
C: 22±5.1
NR
C: 22±5.6
NR
[21]
CA) [2mg CPA + 35ug EE] + FIN
defined CA: 9
CA: 24.1±6.1
CA: 21.6±8.3
Vieira 2012 [22] Mod
C) 2mg CMA + 30mcg EE
Brazil
12
Rott
C: 21
C: 25.0±3.8
NR
C: 23.5 ± 4.3
Exclusion
CA) [2mg CMA + 30mcg EE] +
months
CA: 20
CA: 24.4±4.3
CA: 26.2 ± 5.7
100 mg/day SPL
*To address unit of analysis error by including the COCP alone arm twice in the one meta‐analysis (ie. C v CA1 and C v CA2) the Cochrane Handbook suggests to halve the N
of the COCP arm and note that this is not ideal and the best method requires high level biostatistics. In the context of limited resources and minimal high quality studies we
have chosen the former method.
Hagag 2014
[19]

Mod

Study ID
Study quality to decide certainty

Hagag 2014 12
Low (A, B)

Leelaphiwat 2015 3
Very low (A, B, E)

Tartagni 2000 6
Low (A, B)

Vieira 2012 12
Very low (A, B, E)

Results of individual studies
Outcome
Anthropometric
Weight (kg)

BMI
Thrombo events
WHR

Hagag 2014

Leelaphiwat 2015

C: +1.8±4.8
CA1: +1.3±5.6
CA2: +1.4±5.6
(change)

C: 55.65±15.60
CA: 68.13±17.71

C: 62.0±9.7
CA: 68.2±16.7

C: 23.02±5.29
CA: 27.12±6.15

C: 23.8±4.1
CA: 26.2±5.7

C: 0.85±0.051

Tartagni 2000

Vieira 2012

CA: 0.86±0.05
PAI‐1 levels
Reproductive
Irregular cycles – improved
pattern
Menstrual cycle (days)
No. w improvement in FG C: 6/25
score (min 50% from BL)
CA1: 40/72
CA2: 25/70
SHBG (nmol/L)

C: 101.05±10.53
CA: 98.95±22.10

FAI (%)
Testosterone (nmol/L)
Free testosterone (pg/ml)

C: 1.3±0.4
CA: 1.2±0.4
C: 3.1±1.2
CA: 2.8±1.5
C: 2.9±1.1
CA: 3.6±0.5

DHEAS (ug/ml)
Androstenedione (ng/ml)
Metabolic
Insulin resistance
Fasting insulin (uIU/ml)
Fasting glucose (mg/dl)
OGTT
Clamp
Total cholesterol (mg/dl)
HDL (mg/dl)
LDL (mg/dL)
Triglycerides (mg/dL)
HOMA

C: 224.9±105.6
CA: 140.5±82.4
C: 0.8±0.5
CA: 1.3±1.0
C: 1.48±0.55
CA: 1.27±0.58

C: 84.57±15.41
CA: 82±8.57

C: 210.38±37.67
CA: 207.24±35.09
C: 59.63±15.80
CA: 48.82±13.48
C: 133.44±36.51
CA: 142.06±37.41

C: 6.1±4.8
CA: 9.6±5.9
C: 84.9±8.7
CA: 83.2±9.4

C: 190.0±33.3
CA: 214.7±29.8
C: 59.1±9.7
CA: 63.4±11.4
C: 104.4±27.3
CA: 120.4±27.1
C: 132.6±67.1
CA: 165.3±100.4
C: 1.3±1.0

CA: 2.0±1.2
C: 5.0±3.8
CA: 7.4±8.8

CRP (mg/l)
Psychological
QoL
Depression
Minor depressive state

C: 0/25
CA1: 0/72
CA2: 3/70

Adverse events
Increase bodyweight
Headache

Breast engorgement
/tenderness
Nipple discharge

C: 0/25
CA1: 0/72
CA2: 1/70
C: 0/25
CA1: 2/72
CA2: 4/70
C: 0/25
CA1: 0/72
CA2: 1/70

Dizziness
Vomit/nausea

C: 1/25
CA1: 3/72
CA2: 1/70

Continuation (?)
Premenstrual pelvic pain

Menorrhagia

Fatigue

Decreased libido

CA: 7/16
CA: 5/17
C: 4/16
CA: 5/17
C: 3/16
CA: 5/17

C: 3/16
CA: 4/17
C: 1/16
CA: 0/17
C: 11/16
CA: 12/17

C: 0/25
CA1: 0/72
CA2: 1/70
C: 0/25
CA1: 0/72
CA2: 1/70
C: 0/25
CA1: 1/72
CA2: 0/70
C: 0/25

CA1: 0/72
CA2: 2/70
Results of meta‐analysis
Outcome
Weight (kg)
BMI (kg/m2)
SHBG [nmol/l]
Fasting glucose [mmol/l]
Total cholesterol [mmol/l]
HDL [mmol/l]
LDL [mmol/l]
Headache
Breast‐related side effects
Vomit/Nausea
FOREST PLOTS
Weight

Time
point

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

3
2
2
2
2
2
2
2
2
2

240
74
59
74
74
74
74
199
199
199

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
OR (IV, Random, 95% CI)
OR (IV, Random, 95% CI)
OR (IV, Random, 95% CI)

‐1.63 [‐5.35, 2.08]
‐3.04 [‐5.45, ‐0.64]
38.37 [‐41.72, 118.45]
1.96 [‐2.70, 6.62]
‐11.93 [‐39.12, 15.26]
2.75 [‐12.03, 17.52]
‐13.76 [‐27.66, 0.14]
0.93 [0.23, 3.75]
0.64 [0.17, 2.33]
3.29 [0.67, 16.08]

0.39
0.01
0.35
0.41
0.39
0.72
0.05
0.92
0.49
0.14

56
0
86
0
67
84
0
0
0
0

No difference
COCP
No difference
No difference
No difference
No difference
COCP
No difference
No difference
No difference

BMI

SHBG

Fasting glucose

Total cholesterol

HDL

LDL

Headache

Breast‐related side effects

Vomit/nausea

COCP + anti‐androgen versus COCP + anti‐androgen + metformin – ADOLESCENTS AND ADULTS
Characteristics of included study
Study ID

ROB

Ibanez 2005 [4] Mod

Interventions

Setting

CA) [30ug EE + 0.3mg DRSP] + Spain
62.5mg FLU
CAM) [30ug EE + 0.3mg DRSP] +
62.5mg FLU + 850mg MET

Duration PCOS
3 months Author
defined

N

Age (years)

Age at
menarche
Adolesce‐
Adolescent Adolescents
Total: 16.0±0.3 SE nt
CA: 15
Adults
2‐6yr post
CAM: 16
Total: 19.3±0.4 SE Adults
Adults
CA: 20
5‐13yr
CAM: 22
post

BMI (kg/m2)
Adolescents
CA: 21.9±0.7
CAM: 22.4±0.5 SE
Adults
CA: 22.0±0.6
CAM: 21.4±0.5 SE

Results of individual study
ADULTS
COCP + anti‐androgen
COCP + anti‐androgen + MET
Mean
SD
Mean
SD
BMI (kg/m²)
22.1
2.6833
21.4
1.8762
Fasting glucose/insulin ratio
8.7
4.0249
9.2
3.2833
SHBG (µg/dl)
4.5
1.3416
4.7
0.9381
Testosterone (ng/dl)
57
26.8328
48
18.7617
Androstenedione (ng/dl)
215
76.0263
194
65.6658
DHEAS (µg/dl)
182
71.5542
159
65.6658
LDL (mg/dl)
97
22.3607
86
23.4521
HDL (mg/dl)
78
17.8885
78
18.7617
Triglycerides (mg/dl)
84
31.3050
88
32.8329
Statistical significance of difference between groups not reported for any outcomes.
Outcome (unit)

ADOLESCENTS
COCP + anti‐androgen
Mean
SD
22.0
2.7111
7.3
2.7111
3.8
1.1619
52
27.1109
224
96.8246
183
50.3488
81
15.4919
71
11.6190
90
30.9839

COCP + anti‐androgen + MET
Mean
SD
22.5
2.0000
7.2
2.4000
3.7
1.2000
47
24.0000
199
68.0000
237
68.0000
88
20.0000
68
20.0000
82
40.0000

Smoking
status
NR

COCP versus lifestyle ‐ ADOLESCENTS
Characteristics of included study
Study ID

ROB

Interventions

Hoeger 2008 [1] Mod # C) 30ug EE + 0.15mg DSG
L) lifestyle addressing diet,
exercise, behaviour

Setting

Duration PCOS

N

Age (years)

USA

6 months Rott

C: 10
L: 8

C: 15.4±1.4
L: 15.4±1.2

Results of individual studies
Outcome (unit)
BMI (kg/m2)
Total testosterone (ng/dl)
SHBG (nmol/liter)
FAI
Hirsutism (FG score)
Total cholesterol (mg/dl)
HDL (mg/dl)
LDL (mg/dl)
Triglycerides (mg/dl)
Fasting insulin (IU/ml)
Fasting blood sugar (mg/dl)
CRP (mg/liter)
PAI‐1
ND, no difference

COCP
Mean
36.4
34.5
93.2
2.4
8.6
188.6
47.6
128.6
96.1
20.7
82.8
9.5
29.5

SD
5.4
28.6
66.5
2.5
2.1
20.7
9.9
37.5
41.1
10.6
9.8
7.4
20.6

Lifestyle
Mean
SD
34.9
7.0
64.5
30.2
32.0
21.7
9.5
5.3
8.2
2.0
156.2
31
40.4
7.6
101.2
32.3
109.6
67.9
22.0
10.5
81.8
9.1
3.8
3.6
45.0
25.6

Favours
ND
ND
ND
ND
ND
ND
ND
P<0.05
ND
ND
ND
ND
ND

Metformin versus metformin + COCP (refer to Metformin evidence review)
Metformin versus anti‐androgen + OCP (refer to Metformin evidence review)

Age at
BMI (kg/m2)
menarche
NR
C: 37.8±5.1
L: 37.8±8.2

Smoking
status
Non‐
smokers
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Critical appraisals
Study ID

Hoeger 2008 ‐1 – single treatment trial

Study citation

J Clin Endocrinol Metab 93:4299– 4306, 2008

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Postmenarchal adolescent women between the ages of 12 and 18 yr
Mean age:
Metformin = 16 ± 1.7
Placebo = 15.4 ± 1.7
OCP = 15.4 ± 1.4
LS = 15.4 ± 1.2

Presence of infertility

Not reported

Presence of other
condition

Obese, but not diabetic
Mean BMI:
Metformin = 34.3 ± 6.5
Placebo = 36.1 ± 7.5
OCP = 37.8 ± 5.1
LS = 37.8 ± 8.2

Medication history

No

N

 Allocated/randomised: 43
 Assessed at end of study: 34 (6 metformin, 10 placebo, 10 OCP, 8 LS)
University of Rochester Medical Center in the Division of Reproductive Endocrinology

Setting
Intervention

Metformin (1700 mg/d in divided doses of 850 mg, starting as single doses of 425 mg
and building gradually to two capsules twice a day) for 24 weeks

Comparison

Placebo (identical dose as metformin) for 24 weeks
OC (30 µg of ethinyl estradiol and 0.15 mg desogestrel (Desogen; Organon
Pharmaceuticals, Roseland, NJ) ) for 24 weeks
Lifestyle management for 24 weeks

Outcomes

Total testosterone, SHBG
Lipid profile
Inflammatory markers
Glucose parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Partial

Smoking status unknown

Inclusion Criteria

Yes

PCOS was determined based on menstrual irregularity and androgen
excess including Ferriman‐Gallwey score above 7, elevated androgens
after excluding other causes of hyperandrogenism, and menstrual
irregularity.

Exclusion Criteria

Yes

No hormonal therapy or insulin sensitizers for at least 2 months, without
regard to the time in the menstrual cycle.

Healthy

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

Table of random numbers

Was allocation to
intervention group
concealed?

Not reported

Were patients blind
to intervention
group?

Not reported Assignment to metformin or placebo was blinded to subject.
for all
interventions But no information was provided regarding the other groups – OCP and
Lifestyle. Whilst it is not possible to blind subjects to a lifestyle
intervention, subjects could be blinded towards OCP.

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Assignment to metformin or placebo was blinded to investigator. The
same as above.

ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Metformin = 4/10 = 40%
Placebo = 1/11 = 9%
OCP = 1/11 = 9%
LS = 3/11 = 27%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not reported

This is difficult to determine if there isn’t a protocol.

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

Yes

Was the study
sufficiently powered
to detect any

Not reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

X%
treatment
X% control/
comparison

The first author reports receiving lecture fees from EMDSerono
and Organon Pharmaceuticals, a company that provided the OCP
for the study.

differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – not reported so unable to judge
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
Very serious

PUBLICATION BIAS

Wide confidence intervals – no CIs reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished

Other issue – OCP were provided by the pharmaceutical company that the first
author has received lecture fees.
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Hoeger 2008 – 2 – combined treatment trial

Study citation

J Clin Endocrinol Metab 93:4299– 4306, 2008

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Postmenarchal adolescent women between the ages of 12 and 18 yr
Mean age:
Placebo group = 15.8 ± 1.6
Metformin group = 14.7 ± 1.6

Presence of infertility

Not reported

Presence of other
condition

Obese, but not diabetic
Mean BMI:
Placebo group = 35.7 ± 4.9
Metformin group = 34.1 ± 4.3

Medication history

No

N

 Allocated/randomised: 36 (18 metformin and 18 placebo)
 Assessed at end of study: 32 (16 metformin and 16 placebo)
University of Rochester Medical Center in the Division of Reproductive Endocrinology

Setting

Intervention

Metformin (2000 mg/d, 4 times daily) plus lifestyle intervention plus OC (containing 30
µg of ethinyl estradiol and 3.0 mg drosperinone (Yasmin, Bayer Schering Pharma,
Berlin, Germany)

Comparison

Placebo plus lifestyle intervention plus OC (containing 30 µg of ethinyl estradiol and 3.0
mg drosperinone (Yasmin, Bayer Schering Pharma, Berlin, Germany)

Outcomes

Total testosterone, SHBG
Lipid profile
Inflammatory markers
Glucose parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

PCOS was determined based on menstrual irregularity and androgen
excess including Ferriman‐Gallwey score above 7, elevated androgens
after excluding other causes of hyperandrogenism, and menstrual
irregularity.

Exclusion Criteria

Yes

No hormonal therapy or insulin sensitizers for at least 2 months, without
regard to the time in the menstrual cycle.

Non‐smokers and healthy

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

Table of random numbers

Was allocation to
intervention group
concealed?

Yes

Centralised or pharmacy‐controlled randomisation

Were patients blind
to intervention
group?

Yes

Assignment to metformin or placebo was blinded to subject.

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Assignment to metformin or placebo was blinded to investigators.

ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Metformin + lifestyle and OC = 2/18 = 11.1%
Placebo + lifestyle and OC = 2/18 = 11.1%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

X%
treatment
X% control/
comparison

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

This is difficult to determine if there isn’t a protocol.

If statistical analysis Partial
was undertaken, was
this appropriate?

Potential confounders (age in this case) were not taken into account in
the analysis as the age of participants were significantly different
between the groups

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures

INCONSISTENCY

Other issue
No serious

Point estimates vary widely
CIs not overlapping – no CIs reported so unable to judge
Direction not consistent
Statistical heterogeneity

Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals – no CIs reported so unable to judge

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Study ID

Al Khalifah 2016

Study citation

Pediatrics. 2016;137(5)

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants

Adolescents with PCOS aged 11 to 19 years

N

Please note all included studies may not have assessed our outcomes of interest.

N= 4
Setting

N/A

Intervention/indicator

Any dose of metformin for any duration

Comparison/control

Any dose of any type of oral contraceptive pills for any duration

Outcomes

Primary outcomes: menstrual regulation and hirsutism scores
Secondary outcomes: acne scores, prevalence of dysglycaemia, anthropometry, lipid
profiles

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
SELECTION
BIAS

Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING &
PUBLICATION

Yes
Does the review
document a
comprehensive search
strategy?

OUTCOME BIAS

Yes
Were unpublished
studies searched for?

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Cochrane template was used

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

Is there a summary of Yes
the results of
individual studies?

REPORTING BIAS

Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were No
conducted, was it
reasonable to do so?

Different types of OCPs were combined together. As a result, very
high heterogeneity (above 97%) was observed in each meta‐analysis.

If meta‐analyses were No
conducted, was it
done appropriately?

In the overall analysis, all studies have to pooled together using
random‐effects model as each of the included studies were different
in terms of age of participants, and type, dose and duration of
interventions, but authors used random effects model only for
outcomes with high heterogeneity and not explained by subgroup
analysis.
And sensitivity analysis was not reasonable in this case as majority of
the included studies are low in quality.

Were appropriate
conclusions made?

Yes

“These estimates are derived from very low to low quality evidence
involving small studies limited to adolescents and as such the true
effect may be substantially different from that estimated in this
review. Clinicians should be cautious advising for or against
metformin or OCP use when treating adolescents with PCOS”.

FUNDING BIAS

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Study ID

Ibanez 2004

Study citation

Ibanez, L. and de Zegher, F. 2004 Ethinylestradiol‐drospirenone, flutamide‐metformin,
or both for adolescents and women with hyperinsulinemic hyperandrogenism:
opposite effects on adipocytokines and body adiposity. Journal of Clinical
Endocrinology & Metabolism. 89 [4]: 1592‐7.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Girls who were not at risk of pregnancy (no intercourse):
Age range: 13‐16 years old
Mean age: 14.6±0.3
Young women who were at risk of pregnancy:
Age range: 17‐21 years old
Mean age: 18.6±0.3 years

Presence of infertility

Unknown

Presence of other
condition

Inclusion criteria:
‐
‐
‐

Hyperinsulinemia on a standard 2‐hr OGTT
Ovarian hyperandrogenism
Elevated serum androstenedione and/or testosterone and excessive 17‐
hydroxyprogesterone response

Medication history

Exclusion criteria:
‐
‐

N

BMI greater than 25
Evidence of thyroid dysfunction, Cushing syndrome, or hyperprolactinemia,
glucose intolerance, family or personal history of diabetes, late‐onset
congenital adrenal hyperplasia, use of medication known to affect gonadal or
adrenal function or carbohydrate‐lipid metabolism, abnormal blood count or
serum electrolytes, and abnormal results in screening tests for liver and kidney
function.
 Girls: 32
 Young women: 22
Both groups randomized into two subgroups in each group.
Girls  subgroup into either MET + FLU only (16 participants) or DRSP only (16
participants)
Young women  subgroup into either MET + FLU + DRSP (n=11 participants) or DRSP
only (n=11 participants)

Setting

Hospital in Barcelona

Intervention

MET + FLU dosage: Flutamide (62.5mg) and metformin (850mg), once daily at dinner
DRSP dosage: monophasic OC, ethinylestradiol 30ug + drospirenone 0.3mg,
21d/month
Duration of intervention: 9 months

Comparison

Additional usage of MET + FLU

Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐
‐
‐

BMI
FG score
Fasting glucose/insulin ratio
SHBG
Testosterone
TG
HDL
LDL
IL‐6

‐
‐
‐
‐

Adiponectin
Fat mass
Abdominal fat mass
Lean mass

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

No

Were investigators
and care providers

No

PERFORMANC
E BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Randomized using Grand Moss program

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Not
reported

Not reported but the outcomes are objective

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

No dropouts

Not reported but the outcomes are objective

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

REPOR
T BIAS

ATTRITION BIAS

DETECTION BIAS

blind to intervention
group?

Not
reported

Not known because there is no protocol available.

If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

Not available

Power calculation not reported

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

Unknown compliance to medication

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation

RISK OF BIAS

Concealment – not reported
Blinding of participants/personnel (investigators) – No
Blinding of assessors– No
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects

Stopped early
Unvalidated measures
Other issue – unknown compliance to medication

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals– not reported
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature

Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Ibanez 2005

Study citation

Ibanez, L. and de Zegher, F. 2005 Flutamide‐metformin plus ethinylestradiol‐
drospirenone for lipolysis and antiatherogenesis in young women with ovarian
hyperandrogenism: the key role of metformin at the start and after more than one
year of therapy. Journal of Clinical Endocrinology & Metabolism. 90 [1]: 39‐43.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Study A:
Age range: 13 – 20 years old
Mean age: 16.0±0.3
Study B:
Age range: 16 – 23 years old
Mean age: 19.3±0.4

Presence of infertility

Unknown

Presence of other
condition

Inclusion criteria:
‐
‐
‐
‐

Hyperinsulinemia on a standard 2 hour OGTT
Ovarian hyperandrogenism
High serum androstenedione, total testosterone or free androgen index
17‐hydroxyprogesterone hyperresponse to GnRH agonist

Medication history

In study A, before study start, none of the patients were receiving a contraceptive or
another medication known to affect gonadal or adrenal function, or carbohydrate or
lipid metabolism
In study B, they had been treated with a combination of MET (850mg/d), FLU
(62.5mg/d) and DRSP (ethinylestradiol 30ug + drospirenone 3mg, 21d/month), for an
average duration of 17 months (range 15‐21 months).
Exclusion criteria:
‐
‐

Setting

BMI of 26 or more
Evidence of thyroid dysfunction, Cushing’s syndrome, hyperprolactinemia,
glucose intolerance, family or personal history of diabetes, late onset
congenital adrenal hyperplasia, abnormal blood count or serum electrolytes,
abnormal screening results for liver and kidney function.
 Study A: DRSP + FLU together with (n=16) or without (n=15) MET
 Study B: All patients with DRSP + FLU and MET at baseline, then randomized for
maintenance of the combination (n=22) or discontinuation of MET (n=20)
Hospital in Barcelona

Intervention

FLU dosage: 62.5mg/day

N

DRSP dosage: ethinylestradiol 30ug + drospirenone 3mg, 21d/ months
MET dosage: 850mg/day
Intervention period: 3 months
Intervention group: with MET medication
Comparison

Control group: without MET medication

Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐

BMI
Fasting glucose/insulin ratio
SHBG
Testosterone
Androstenedione
DHEAS
LDL

‐
‐
‐
‐
‐
‐
‐

HDL
TG
IL‐6
Adiponectin
Fat mass
Abdominal fat mass
Lean mass

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Randomized using Gran Mos program

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

Were patients blind
to intervention
group?

No

No
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Not
reported

Not reported despite objective outcome measurement

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

No dropouts

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie

Not reported regardless objective outcome measurement

intention to treat
analysis)?
Not
reported

Not reported since no protocol available

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No confounders to adjust for

No power calculation reported

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

Unknown compliance to medication

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation

RISK OF BIAS

Concealment – not reported
Blinding of participants/personnel (investigators) ‐ No
Blinding of assessors ‐ No
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects

Stopped early
Unvalidated measures
Other issue – unknown compliance to medication

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature

Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Dardzinska 2014 – crossover study

Study citation
Exp Clin Endocrinol Diabetes 2014; 122: 118–125
CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged between 18–36 years

Presence of infertility

Not reported

Presence of other
condition

Not diabetic and obese (median BMI 24.9)

Medication history

No

N

 Allocated/randomised= 74 enrolled, 42 randomised
 Assessed at end of study= 21 (7 metformin, 14 oral contraceptive)
Endocrine Outpatient Clinic of the Department of Hypertension and Diabetology at the
Medical University of Gdańsk, Poland

Setting
Intervention

Metformin (MET) 850 mg bid for 4 months

Comparison

Ethynyloestradiol and cyproterone acetate (EE‐CPA) (35 μg and 2 mg, respectively)
containing oral contraceptive (OC) for 4 months

Outcomes

Classical CVD risk factors, markers of inflammation and endothelial dysfunction

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT

Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes
Rotterdam criteria was used to diagnosed PCOS in women

Exclusion Criteria

Yes

‐ women with hyperprolactinaemia, non‐classical congenital adrenal
hyperplasia and androgen producing neoplasms
‐ women taking any medication such as oral contraceptives,
antiandrogens, neuroleptics, antidepressants or corticosteroids in the
preceding 3 months
‐ women with diagnosed diabetes, overt thyroid disease, chronic
inflammatory disorders or a history of infection preceding 1 month
‐ Pregnancy, age more than 40 years and contraindications to oral
contraception or metformin

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Computer‐generated random numbers

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

Were patients blind
to intervention
group?

Not
reported

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Was there sufficient
duration of follow‐
up?

Yes

2 month washout period

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Metformin = 10/38 subjects = 26.3%

Were all the subjects No
analysed in the

OC= 6/34 subjects = 17.6%

groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Yes

Partial
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?

NCT01798875

The baseline variables were similar at randomisation. Although it was a
crossover study, no information provided whether these variables were
similar before the cross‐over second phase.

If statistical analysis Partial
was undertaken, was
this appropriate?

Variables were not compared between the groups

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue – CIs were not reported for some parameters

Serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Costello 2007

Study citation

Cochrane Database of Systematic Reviews 2007, Issue 1. DOI: 10.1002/14651858.

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants

Women with PCOS

N

N=6

Setting

N/A

Intervention/indicator

Insulin‐sensitising drugs (ISD) included metformin, rosiglitazone, pioglitazone, and D‐
chiro‐inositol

Comparison/control

Combined oral contraceptive pill (OCP)

Proposed group comparisons were:
ISD versus OCP
ISD versus OCP+ISD
OCP versus OCP+ISD
Outcomes

Primary outcomes: Hirsutism, acne, type 2 diabetes, CVD, endometrial cancer events
Secondary outcomes: anthropometric measurements, clinical and hormonal
parameters

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?

Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

SELECTION BIAS

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Partial
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING &
PUBLICATION

Yes
Does the review
document a
comprehensive search
strategy?
Yes
Were unpublished
studies searched for?

OUTCOME
BIAS

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

“Crossover trials were not included unless phase one (that is pre
crossover)data were available”

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were Yes
conducted, was it
reasonable to do so?
If meta‐analyses were Yes
conducted, was it
done appropriately?

FUNDING BIAS

Were appropriate
conclusions made?

Yes

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Used for the risk of bias for Cibula 2005, Elter 2002, Harborne 2003, Morin‐Papunen
2003, Morin‐Papunen 2000, and Rautio 2005

Study ID

Kilic 2011

Study citation

Gynecological Endocrinology, 27:9, 622‐629

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged 18‐35 years
Mean age:
Obese metformin: 28.7 ± 3.7 years
Obese OCP: 29.0 ± 3.5 years
Nonobese metformin: 26.3 ± 3.0 years
Nonobese OCP: 26.7 ± 3.8 years

Presence of infertility

Not reported

Presence of other
condition

Both non‐obese (< 25) and obese (>= 25) PCOS women with impaired glucose
tolerance, but had no diabetes
Mean BMI:
Obese Metformin: 31.5±2.2 kg/m2
Obese OCP: 27.7±0.9 kg/m2
Nonobese metformin: 23.3±1.6 kg/m2
Nonobese OCP: 21.6±1.4 kg/m2

Medication history

No

N



Setting

Allocated/randomised: 105 (28 obese metformin, 26 obese OCP, 26 nonobese
metformin, 25 nonobese OCP)
 Assessed at end of study: 96 (24 obese metformin, 25 obese OCP, 23 nonobese
metformin, 24 nonobese OCP)
Department of Reproductive Endocrinology in Dr. Zekai Tahir Burak Women’s Health
Research and Education Hospital, Turkey

Intervention

During the study, all patients were given B‐groups vitamins (vitamin B1=250 mg;
vitamin B6=250 mg; vitamin B12=1000 mg) twice daily.

(BMI ≥ 25, Metformin) received 850 mg metformin twice daily for 6 months
(BMI ≤ 25, Metformin) received 850 mg metformin twice daily for 6 months
Comparison

(BMI ≥ 25, OCP) received 0.03 mg Ethinyl estradiol and 0.15 mg Desogestrel for 6
months
(BMI ≥ 25, OCP) received 0.03 mg Ethinyl estradiol and 0.15 mg Desogestrel for 6
months

Outcomes

Primary outcomes: asymmetric dimethylarginine, homocysteine, hs‐CRP and HOMA‐IR
Secondary outcomes: BMI and abdominal circumference

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

To evaluate and provide a new view point in obese and non‐obese
patient groups for the metabolic effect on cardiovascular risk factors of
oral contraceptive or insulin sensitizing therapy used with BMI

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Rotterdam criteria used to diagnose PCOS

Exclusion Criteria

Yes

No smoking, folic acid and vitamin B12 defiency, pregnancy,
hypothyroidism, hyperprolactinemia, Cushing’s syndrome, nonclassical
congenital adrenal hyperplasia

‐ Current or previous (within the last 6 months) use of oral
contraceptives, glucocorticoids, antiandrogens, ovulation induction
agents, antidiabetic and antiobesity drugs, or other hormonal drugs.
‐ Women with clinical and/or biochemical hyperandrogenism alone were
excluded from the study.

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Computer‐generated random numbers

On‐site computer based system with a randomisation sequence that is
not readable until allocation

ATTRITION BIAS

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Obese OCP = 1/26 = 3.8%
Nonobese metformin = 3/26 = 11.5%
Nonobese OCP = 1/25 = 4%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER
INTERNAL

CONFOUNDING

Obese metformin = 4/28 = 14.2%

This is difficult to determine if there isn’t a protocol.

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – no CIs reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals – no CIs reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Meyer 2007

Study citation

Diabetes Care 30:4 71‐ 4 78, 2007

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with an average age 31 years

Presence of infertility

Not reported

Presence of other
condition

Overweight women (BMI > 27 kg/m2), but no had diabetes

Medication history

No

N



Setting

Allocated/randomised: 110 (37 metformin, 35 high dose OCP, 38 low dose
OCP/spironolactone)
 Assessed at end of study: 100 (36 metformin, 31 high dose OCP, 33 low dose
OCP/spironolactone)
Monash University Vascular Medicine Department at Dandenong Hospital

Intervention

Highdose OCP (35 μg ethinyl estradiol [EE]/2 mg cyproterone acetate) for 6 months

Comparison

Metformin (1 g bid) for 6 months
Low‐estrogen dose OCP (20 μg EE/100 μg levonorgestrel) combined with an anti‐
androgen (spironolactone 50 mg bid) for 6 months

Outcomes

Primary outcome: insulin resistance
Secondary outcomes: surrogate markers of cardiovascular disease including arterial
stiffness and endothelial function

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

To determine the impact of medical therapy for symptom management
on insulin resistance, metabolic profiles, and surrogate markers of
cardiovascular disease n PCOS, an insulin‐resistant pre‐diabetes
condition

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

NIH criteria was used to diagnose PCOS

Exclusion Criteria

Yes

Non‐smokers, not pregnant, did not have diabetes, and were off
relevant medications for 3 months

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Were investigators
and care providers

Not
reported

PERFORMANC
E BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer‐generated random numbers

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Metformin = 1/37 = 2.7%
High dose OCP = 4/35 = 11.4%
Low dose OCP = 5/38 = 13.1%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

REPOR
T BIAS

ATTRITION BIAS

DETECTION BIAS

blind to intervention
group?

Yes

Clinical trial reg. no. ISRCTN51367236, clinicaltrials.gov.

CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

Yes?

Pfizer Australia provided the aldactone, and Douglas Pharmaceuticals
Australia provided the metformin

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE

RISK OF BIAS

Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors

Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Wide confidence intervals – for some parameters such as AUC insulin, menstrual
cycle
Few patients
Only one study

Other issue

PUBLICATION BIAS

Serious

Commercially funded – partially yes
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Moro 2013

Study citation

Moro, F., Morciano, A., Tropea, A., Sagnella, F., Palla, C., Scarinci, E., Ciardulli, A.,
Martinez, D., Familiari, A., Liuzzo, G., Tritarelli, A., Cosentino, N., Niccoli, G., Crea, F.,
Lanzone, A. and Apa, R. 2013 Effects of drospirenone‐ethinylestradiol and/or
metformin on CD4(+)CD28(null) T lymphocytes frequency in women with
hyperinsulinemia having polycystic ovary syndrome: a randomized clinical trial.
Reproductive Sciences. 20 [12]: 1508‐17

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Aged 18 to 35

Presence of infertility

Unknown

Presence of other
condition

Only PCOS diagnosis according to Rotterdam criteria

Medication history

Exclusion criteria:

‐

Setting

Inflammatory/autoimmune disease, cancer, treatment with clomiphene
citrate, OC, antiandrogens, anorexic, or insulin‐sensitizing drugs during the last
6 months prior to our evaluation, DM2, hypertension, major surgery in the last
3 months, or other hormonal dysfunctions.
‐ Patients with normoinsulinemic PCOS, with insulinemic area under the curve
AUCi <7000.
 PCOS patients assessed for eligibility: 99
 Recruited patients after refusal to participate: 93
 Randomization into 3 groups: DRSP only (n=31), MET only (31), DRSP+MET (31)
 Participants finishing trial: DRSP (n=25), MET (25), DRSP+MET (26)
Day hospital in Rome between January 2008 and July 2011

Intervention

6 months therapy

N

DRSP: Ethinylestradiol 0.03mg+drospirenone 3mg in cycles of 28 days (21 pills followed
by 7 no‐pill days)
MET: Metformin 500mg, 3 times daily
Comparison

DRSP+MET: Combine of the dosage above
All the patients were instructed to not modify their diet and physical activity
throughout the trial

Outcomes

‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

BMI
WHR
Insulinemic area
HOMA
Total cholesterol
LDL
HDL
TG
ALT
Total testosterone
FAI
SHBG
Androstenedione
DHEAS
17‐OHP
Ovarian volume

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

No

No
Were investigators
and care providers
blind to intervention
group?

Used randomization list

DETECTION BIAS

Yes

Same lifestyle treatment

Were outcome
assessors blind to
intervention group?

Not
reported

Unknown despite objective outcomes measurement

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

The nature of outcomes are objective

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Dropout rate:
DRSP group: 19%
MET group: 19%
DRSP+MET group: 16%

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Were the groups
similar at baseline

Yes

CON
FOU

REPOR
T BIAS

ATTRITION BIAS

Aside from the
experimental
intervention, were
the groups treated
the same?

Unknown since no protocol access

OTHER INTERNAL VALIDITY/BIAS

with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not
reported

No confounders

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Reported no conflict of interest

N/A
Was the study
sufficiently powered
to detect any
differences between
the groups?

Mentioned impossible to utilize previous studies for the calculation of
sample sizes

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

Unknown compliance to medication

SUMMARY FOR GRADE
Limitations

RISK OF BIAS

Serious

Randomisation sequence generation
Concealment – not reported
Blinding of participants/personnel (investigators) ‐ No
Blinding of assessors ‐ No
Incomplete data
Selective outcome reporting

No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – unknown compliance to medication

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

PUBLICA
TION

IMPRECISION

Other issue

No serious

Commercially funded
Asymmetrical funnel plot

Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Wu 2008

Study citation

Wu, J., Zhu, Y., Jiang, Y. and Cao, Y. 2008 Effects of metformin and ethinyl estradiol‐
cyproterone acetate on clinical, endocrine and metabolic factors in women with
polycystic ovary syndrome. Gynecological Endocrinology. 24 [7]: 392‐8.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

60 patients with PCOS defined by Rotterdam Consensus group, ranging in age between
19 and 35 years old

Presence of infertility

Unknown

Presence of other
condition

Subgroup comparison between obese (BMI>25) and non‐obese (BMI<25)

Medication history

Exclusion criteria:
‐

N
Setting

Patients with secondary aetiologies, including hyperprolactinemia, thyroid
dysfunction, Cushing’s syndrome, congenital adrenal hyperplasia, diabetes
mellitus, smokers, alcohol users and those taking sex hormones for 3 months
preceding the study
‐ 60 patients recruited
‐ Separated into 3 groups (20 in each group)
Outpatient clinic of hospital in China

Intervention

Group A: Diane‐35 for 21 days per month at the first day of bleeding for 3 months
Group B: 500mg metformin (MET) three times per day at the first day of bleeding for 3
months

Comparison

Group C: 500mg MET three times per day and Diane‐35 for 21 days per month at the
first day of bleeding for 3 months
‐
‐
‐
‐
‐
‐
‐
‐

Outcomes

BMI
WHR
FG score
LH
LH/FSH
Testosterone
Insulin
Glucose/insulin ratio

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

Randomization produced from a computer‐generated random list and
patients were allocated to group A,B or C.

Was allocation to
intervention group
concealed?

Not
reported

Unknown

Were patients blind
to intervention
group?

Not
reported

Unknown

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Yes for investigator, unknown for care providers

Yes, but known whether they have similar lifestyle during the study

Group A: 5% drop out (n=1) Reason: slightly increased weight
Group B: 10% drop out (n=2) Reason: mild and moderate
gastrointestinal problems that did not necessitate discontinuation of the
treatment

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Unknown, because no protocol available

Were the groups
similar at baseline
with regards to key
prognostic variables?

Yes
Partial
No
Not
reported

Unknown similar characteristics between groups, only compare baseline
characteristics between obese and non‐obese subjects within the same
group. Non‐obese subjects had lower BMI, WHR, testosterone, LH/FSH
ratio and fasting insulin levels in all three groups, whereas the FG score,
serum LH and glucose/insulin ratio were similar between obese and non‐
obese patients with PCOS.

If confounding was
present, was it
controlled for?

Yes
Partial
No
Not
reported

Statistical analysis only involve pre and post treatment comparison
Reasonable differences in characteristics between obese and non‐obese
groups.

Were there any
conflicts of interest
in the writing or

No

Author stated no financial conflicts of interest

OTHER
INTER

CONFOUNDING

X%
treatment
X% control/
comparison

Group C: 20% drop out (n=4) Reason: moderate gastrointestinal side
effects of metformin

REPOR
T BIAS

ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

funding of this
study?
Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

Not reported power calculation

If statistical analysis Yes
was undertaken, was
this appropriate?

Yes, but better also compare baseline between groups of all obese and
non‐obese subjects.

Comments

Unknown medication compliance

SUMMARY FOR GRADE

RISK OF BIAS

Limitations
Serious

Randomisation sequence generation
Concealment – not reported

Blinding of participants/personnel (investigators) – not reported blinding to
patients
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue– unknown medication compliance

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping– not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRE
CISIO

Other issue
Serious

Wide confidence intervals– not reported

Few patients
Only one study
Other issue

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Essah 2011

Study citation

Fertility and Sterility_ Vol. 96, No. 2, August 2011

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Overweight women with PCOS

Presence of infertility

Not reported

Presence of other
condition

Women were overweight (mean BMI for the OC+ Placebo group was 32.6 ± 2.3 and OC
+ Metf was 97.5 ± 6.6)

All women were not diabetic

Medication history

No

N

 Screened: n=98
 Allocated/randomised: n=23
 Assessed at end of study: n=19 (10 OC + Placebo, 9 OC + Met)
Not clearly reported, but it seems the study was conducted in the Virginia

Setting

Commonwealth University Hospital
Intervention

OC and metformin, 500 mg orally three times daily for 3 months

The OC used was ethinyl estradiol (35 µg)/norgestimate (0.18/0.215/0.25 mg)
Comparison

OC and metformin matched placebo, orally three times daily for 3 months

The OC used was ethinyl estradiol (35 µg)/norgestimate (0.18/0.215/0.25 mg)

Metformin was given in a dose of 500 mg once daily for 1 week, twice daily for 1 week,
and three times daily for the remainder of the study period
Outcomes

Insulin sensitivity and other glycaemic measures
flow‐mediated dilatation, inflammatory and vascular markers

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

whether combination metformin and OC therapy, compared with OC and
placebo, would more effectively improve insulin sensitivity as measured
by the modified frequently sampled intravenous glucose tolerance test

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes
PCOS was diagnosed by use of the modified Rotterdam criteria

Exclusion Criteria

Yes
pregnant; had diabetes or history of thromboembolism; had used tobacco
within the previous 6 months; or had used OCs, diabetes/hyperlipidemia
medications, or antiandrogens within the previous 3 months

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Computer‐generated random numbers

On‐site computer based system with a randomisation sequence that is
not readable until allocation

DETECTION BIAS
ATTRITION BIAS

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

No

Partial
Were the groups
similar at baseline
with regards to key
prognostic variables?

Appropriate laboratory measurements were done

2/12 = 16.7% in OC + Placebo group

2/11= 18.18% in OC + Met group

Only the number of participants at follow up were used in the analysis,
but the numbers in both arms were equivalent (10 and 9)

Authors reported all the outcomes they mentioned in the clinical
trials.org registration
Most baseline parameters did not differ between the groups

The OC + Met group had somewhat higher blood pressure compared
with the OC + placebo

OTHER INTERNAL VALIDITY/BIAS

The OC + placebo group had slightly higher mean triglyceride and LDL‐C
levels than the OC + Met group
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?

Power analysis revealed that 22 subjects were needed to detect a
statistically significant difference in insulin sensitivity, assuming an
estimated standard deviation (SD) of 0.85, power of 90%, and alpha level
of 0.05

If statistical analysis Yes
was undertaken, was
this appropriate?

Appropriate statistical tests were used

Comments
SUMMARY FOR GRADE
Limitations

RISK OF BIAS

No serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data

Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – unable to judge as CIs not reported
Few patients
Only one study
Other issue

PU
BLI

IMPRECISION

Other issue

No serious

Commercially funded

Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Feng 2016

Study citation

Gynecol Endocrinol, 2016; 32(2): 147–150

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS (age 26–32 years; mean, 29.0 years)

Presence of infertility

Not reported

Presence of other
condition

Overweight and obese (Diane‐35 group: 27.77±4.23; Diane‐35 + metformin:
29.46±4.43)

No report on history of diabetes
Medication history
No
N




Allocated/randomised: 82 (41 in each group)
Assessed at end of study: not reported

Setting

Department of Gynecology, The First Affiliated Hospital of Zhengzhou University,
Zhengzhou, P.R. China

Intervention

Diane‐35 + metformin for 3 months

Metformin (425 mg) bid for morning and evening after meals, one week after
treatment, increase the dosage to 850 mg bid for 3 months

Diane‐35 was taken from the first day of bleeding of the menstrual cycle and the pill
was administered for 21 days consecutively; the patients then stopped taking the pill
for seven days and on the eighth day, the patients began the pill again
Comparison

Diane‐35 for 3 months

Outcomes

Anthropometric measures
Hirsutism scores
Acne scores
Endocrine parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Partial

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Rotterdam criteria used to diagnose women with PCOS

Exclusion Criteria

Yes

Women with androgen‐excess disorders or patients with specific
etiologies such as congenital adrenal hyperplasia, Cushing’s syndrome,
thyroid hormone abnormalities, hyperprolactinemia, or ovarian/adrenal
tumors.

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

Table of random numbers

Centralised or pharmacy‐controlled randomisation

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
Validated measurements were sued

ATTRITION BIAS

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Not reported

Were all the subjects Not
reported
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

Yes
No

OTHER
INTERNAL

CONFOUNDING

Validated measurements were sued

This is difficult to determine if there isn’t a protocol.

No significant difference was observed between the two study groups
for age. Clinical‐related factors of PCOS had an equal distribution in the
two study groups

Partial
Was the study
sufficiently powered
to detect any
differences between
the groups?

No sample size calculation reported, but significant difference observed
between the treatment groups

If statistical analysis Partial
was undertaken, was
this appropriate?

‐ The statistical test used to analyse the data was not clearly mentioned
‐ Adjustment for potential confounding factors not considered although
no baseline difference between the two groups

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat – the sample size used in the final analysis is not mentioned
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – no CIs reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue

No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals – no CIs reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished

Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Spritzer 2000

Study citation

Spritzer, P. M., Lisboa, K. O., Mattiello, S. and Lhullier, F. 2000 Spironolactone as a
single agent for long‐term therapy of hirsute patients. Clinical Endocrinology. 52 [5]:
587‐94.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women aged between 14 and 42
9 out of 19 PCOS patients were having BMI greater than 25kg/m2

Presence of infertility

Unknown

Presence of other
condition

Inclusion criteria:

Medication history

‐

Women diagnosed with PCOS according to NIH consensus criteria and no
evidence of ovarian or adrenal neoplasm or Cushing’s syndrome
Exclusion criteria:
‐
‐
‐

N

Setting

Late onset congenital adrenal hyperplasia patients
Patients with hyperprolactinaemia
Patients did not plan to become pregnant and agreed to use mechanical
methods of contraception
‐ 46 hirsute women were enrolled in the study
‐ 2 women lost to follow up
‐ 44 participated in the study (PCOS: 19, idiopathic hirsutism (IH): 25)
‐ Randomized into 2 groups: 21 patients including 10 PCOS patients in group 1
and 23 patients including 9 PCOS patients in group 2
Gynaecological Endocrinology Unit at Hospital in Brazil

All patients did not receive any drugs known to interfere with hormonal levels for at
least 3 months before the study.
Intervention

Group 1: SPL 200mg/day, 20 days per month for 12 months
Group 2: CPA 50mg/day, 20 days per month for 12 months + EE 35ug/day over the last
10 days of CPA
Clinical measurement in every 6 months

Comparison

Compare to reference features and hormone levels in a group of 13 normal women
‐
‐
‐
‐

Outcomes

FG score
Testosterone
Androstenedione
LH

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS
PERFORMANCE BIAS

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Not reported method of randomization clearly, just stated randomly
separated into two treatment groups and stratified for the presence of
PCOS, despite similar baseline characteristics

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

But unknown similar lifestyle between groups

Were outcome
assessors blind to
intervention group?

Not
reported

Unknown but measurement are objective and 2 observers are graded
independently for FG score

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Yes

Were outcomes
assessed objectively
and independently?

Yes

Inter‐observer reliability between 2 observers was calculated and not
significant.

What percentage of
the individuals
recruited into each

X%
treatment
X% control/
comparison

4% drop out rate but unknown reason of drop out

ATTRITIO
N BIAS

DETECTION BIAS

Not
Did the study have
an adequate method reported
of randomisation?

arm of the study
dropped out?
Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Not
reported

Unknown, no protocol available

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No confounding to control for

No power calculation reported

If statistical analysis Yes
was undertaken, was
this appropriate?
Comments

No medication compliance reported

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation – Not reported
Concealment– Not reported
Blinding of participants/personnel (investigators) – Not reported
Blinding of assessors– Not reported

RISK OF BIAS

Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – unknown medication compliance, conflict of interest, power
calculation

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping– Not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Wide confidence intervals– Not reported
Few patients
Only one study
Other issue

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Hagag 2014

Study citation

The Journal of reproductive medicine 59(9‐10):455‐63

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Hirsute women with PCOS (18‐30 years)

Presence of infertility

Not reported

Presence of other
condition

Only 24 of the women were obese

Medication history

No

N

 Allocated/randomised: 175 (75 Group A, 75 Group B, 25 Group C)
 Assessed at end of study: 167 (72 Group A, 70 Group B, 25 Group C)
University affiliated endocrinology clinic, Israel

Setting
Intervention

Group A: Spirolonactone 100mg – norgestimate 250mcg – ethinyl estradiol 35mcg for
21/28 days in a month for 12 months

Comparison

Group B: Cyproterone acetate 12mg ‐ ethinyl estradiol 35mcg for 21 days followed by a
7 day rest in amonth for 12 months
Group C: norgestimate 250mcg – ethinyl estradiol 35mcg for 21/28 days in amonth for
12 months

Outcomes

Hirsutism scores
Acne scores
Hormonal and biochemical parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified

Yes

inclusion/exclusion
criteria?
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Rotterdam criteria used to diagnose women with PCOS

Exclusion Criteria

Yes

Women with androgen‐excess disorders or patients with specific
etiologies such as congenital adrenal hyperplasia, Cushing’s syndrome,
thyroid hormone abnormalities, hyperprolactinemia, or ovarian/adrenal
tumors

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Table of random numbers

DETECTION BIAS
ATTRITION BIAS

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Group A: 3/75 = 4%
Group B: 5/75 = 7%
Group C: 0/25 = 0%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

CONFOUNDIN
G

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

This is difficult to determine if there isn’t a protocol.

OTHER INTERNAL VALIDITY/BIAS

If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

‐ Point estimates and measures of variability were presented for the
primary outcome
‐ Potential confounders were identified and taken into account in the
analysis
‐ There was any adjustment made for multiple testing

Comments
SUMMARY FOR GRADE
Limitations

RISK OF BIAS

Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data

Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – no CIs reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals – unable to judge as no CIs reported
Few patients
Only one study
Other issue

PU
BLI

IMPRECISION

Other issue

No serious

Commercially funded

Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Leelaphiwat 2015

Study citation

J. Obstet. Gynaecol. Res. Vol. 41, No. 3: 402–410

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged between 20‐35 years
Mean age:
Intervention: 26.29 ± 4.04 years
Control: 26.94 ± 6.87years

Presence of infertility

Not reported

Presence of other
condition

‐overall BMI not reported, but each group had a mean BMI of:
Intervention group: 27.15 ± 6.37 kg/m2
Control group: 22.96 ± 5.35 kg/m2

‐no report on diabetes

Medication history

No

N

Allocated/randomised: 36 (18 intervention, 18 control)

Setting

 Assessed at end of study: 33 (17 intervention, 16 control)
Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Intervention

EE 30 mcg/DSG 150 mcg plus 25 mg of spironolactone daily for 3 months (OCP was
administrated daily for 21 days, followed by 7 days rest lasting for three cycles and
Spironolactone was added continuously daily for 12 weeks).

Comparison

EE 35 mcg/CPA 2 mg daily for 3 months (OCP was administrated daily for 21 days,
followed by 7 days rest lasting for three cycles).

Outcomes

Acne score, androgens and metabolic parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

The aim was to compare the effects on hyperandrogenism and
metabolic profiles between combined ethinyl estradiol (EE) 30
mcg/desogestrel (DSG) 150 mcg plus spironolactone 25 mg/day and EE
35 mcg/cyproterone acetate (CPA) 2 mg after three cycles of treatment.

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

PCOS was diagnosed by the Rotterdam criteria

Exclusion Criteria

Yes

No hyperprolactinemia, thyroid dysfunction, late‐onset congenital
adrenal hyperplasia, androgen‐secreting tumors and Cushing’s
syndrome.

Not having previous ovarian surgery, having taken any hormonal
medications such as OCP during the last 3 months

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

Not
reported

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Computer‐generated random numbers

Serially numbered envelopes (even sealed opaque envelopes can be
subject to manipulation)

ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Intervention: 1/18 = 5.5%
Control: 2/18 = 11%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Partial
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

X%
treatment
X% control/
comparison

Partial
Was the study
sufficiently powered
to detect any
differences between
the groups?

This is difficult to determine if there isn’t a protocol.

BMI and waist circumference were significantly higher in intervention
than control group

Clinical differences reported, but no report on sample size
determination

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures

INCONSISTENCY

Other issue
No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity

Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

Study ID

Tartagni 2000

Study citation

Tartagni, M., Schonauer, L. M., De Salvia, M. A., Cicinelli, E., De Pergola, G. and
D'Addario, V. 2000 Comparison of Diane 35 and Diane 35 plus finasteride in the
treatment of hirsutism. Fertility & Sterility. 73 [4]: 718‐23.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

COCP= 22 ± 5.1 years
COCP + 5mg FIN= 24.1 ± 6.1 years

Presence of infertility

Not reported

Presence of other
condition

COCP= 22 ± 5.6 kg/m²
COCP + 5mg FIN= 21.6 ± 8.3 kg/m²

No diabetes
Medication history

None of the participants had been taking OCPs or other long‐term drugs in the last 6
months before the study commenced

N
Setting

 Randomised‐ 50
 Assessed at end of study‐ 46
Outpatients in an academic research environment, Italy

Intervention

Treated daily with Diane 35 from day 1 to day 21, for 6 months

Comparison

“Treated with Diane 35 as described above, plus 5 mg of finasteride (Finastid;
Neopharmed, Rome, Italy) from day 1 to day 14”. Treated for 6 months.

Outcomes

Main outcome measure: “Hormonal evaluation was done before beginning treatment
and after 3 and 6 months of therapy. Hirsutism was graded at 3‐month intervals”








Free T
3a, 17b‐Androstenediol glucuronide (not relevant to systematic review)
Dihydrotestosterone
DHEAS
SHBG
Androstenedione
Hirsutism score (only presented as figure)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

No

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

N/A

Inclusion Criteria

Not
reported

Exclusion Criteria

Not
reported

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS
PERFORMANCE BIAS

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

No

Were investigators
and care providers
blind to intervention
group?

Not
reported
for all
outcomes

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported
for all
outcomes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each

X%
treatment
X% control/
comparison

ATTRITIO
N BIAS

DETECTION BIAS

Yes
Did the study have
an adequate method
of randomisation?

Computer‐generated

Single physician blinded to treatment group for hirsutism scoring

Single physician blinded to treatment group for hirsutism scoring




8% dropped out of COCP group
8% dropped out from COCP + 5mg FIN group

arm of the study
dropped out?
Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Yes

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

‐Sources of funding not reported
‐No conflict of interest statement

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation

RISK OF BIAS

Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects

Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature

Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Viera 2012

Study citation

Vieira, C. S., Martins, W. P., Fernandes, J. B., Soares, G. M., dos Reis, R. M., de Sa, M. F.
and Ferriani, R. A. 2012 The effects of 2 mg chlormadinone acetate/30 mcg
ethinylestradiol, alone or combined with spironolactone, on cardiovascular risk
markers in women with polycystic ovary syndrome. Contraception. 86 [3]: 268‐75.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

OC= 25.0 ± 3.8
OC + SPL= 24.4 ± 4.3

Presence of infertility

No

Presence of other
condition

OC= 23.5 ± 4.3

Medication history

“Instructed not to use any medications that might alter the results of the laboratory
tests”

N




OC + SPL= 26.2 ± 5.7

randomised= 50
At 6 months:
OC= 23
OC + SPL = 22



At 12 months:

OC= 21
OC + SPL = 20
Setting

University Hospital of the Ribeirão Preto School of Medicine, University of São Paulo
(HC‐FMRPUSP), Brazil

Intervention

“Group 1 received cyclic use of an OC containing 2 mg chlormadinone acetate/30 mcg
ethinylestradiol (EE) (Belara®, Janssen Cilag, Grünenthal, Germany)“

Comparison

“Group 2 received the same OC combined with SPL (100 mg/day) (EMS, São Bernardo
do Campo, SP, Brazil)”

Outcomes

Primary objective to assess effect on arterial function and structure






















Mean carotid artery stiffness index (not relevant to systematic review)
Mean ovarian volume (not relevant to systematic review)
Common carotid intima‐media thickness (not relevant to systematic review)
Blood pressure (not relevant to systematic review)
Flow‐mediated dilation (not relevant to systematic review)
Weight
BMI
Waist circumference (not relevant to systematic review)
Fasting glucose
Total cholesterol
HDL
LDL
TG
Fasting insulin
SHBG
CRP
HOMA‐IR
Testosterone
FAI
TNF‐alpha (not relevant to systematic review)
IL‐6 (not relevant to systematic review)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT

Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

“Female, 18 to 35 years of age, a PCOS diagnosis, no desire to conceive,
and wishing to use an OC. The PCOS diagnosis was confirmed by the
Rotterdam consensus criteria”

Exclusion Criteria

Yes

“patients with a body mass index (BMI) ≥40 kg/m2; any clinical
conditions corresponding to Categories 3 or 4 of the World Health
Organization Medical Eligibility Criteria for OC use; smoking; alcoholism;
illicit drug use; any systemic disease (systemic arterial hypertension,
diabetes mellitus, immune system diseases or thyroid diseases) except
PCOS; current or previous (up to 2 months before the study) use of oral,
vaginal, monthly injectable or transdermal combined hormonal
contraceptives; current or previous use (up to 6 months before the
study) of a long‐acting hormonal contraceptive method (injectable,
implant or intrauterine device); 12 or fewer weeks since childbirth;
currently breastfeeding or had stopped breastfeeding within 2 months
of the screening visit; chronic and/or acute inflammatory processes; and
the use of medications known to interfere with inflammatory markers or
CVD risk factors (hypoglycemic drugs, anti‐inflammatory drugs or
statins)”.

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

SELECTION BIAS
PERFORMANCE BIAS

Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

No

“Randomized to one of the two treatment arms in a 1:1 proportion using
a randomizer program (http://www.randomizer.org).”
Open label trial

No
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

No

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

ATTRITION
BIAS

DETECTION BIAS

Yes
Did the study have
an adequate method
of randomisation?






8% dropped out of OC group before 6months analysis
12% dropped out of OC + SPL group before 6months analysis
Further 8.7% dropped out of OC group before 12months analysis
Further 9.1% dropped out of OC + SPL group before 12months
analysis

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Yes

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?

Intention to treat

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation

RISK OF BIAS

Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects

Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature

Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Wang 2016

Study citation

Wang, Q. Y., Song, Y., Huang, W., Xiao, L., Wang, Q. S. and Feng, G. M. 2016
Comparison of drospirenone‐with cyproterone acetate‐containing oral contraceptives,
combined with metformin and lifestyle modifications in women with polycystic ovary
syndrome and metabolic disorders: A prospective randomized control trial. Chinese
medical journal. 129 [8]: 883‐90.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

PCOS diagnosis according to Rotterdam diagnostic criteria

Presence of infertility

Unknown

Presence of other
condition

Inclusion criteria:

Medication history

N

‐ BMI 25 or more
‐ HOMA‐IR of 2.77 or more
Exclusion criteria:







‐ Contraindications to taking COCs
‐ Women aged more than 40 years old
‐ Smokers
‐ Women with history of alcohol abuse
248 women screened
221 PCOS diagnosed
99 included after inclusion and exclusion criteria consideration
Randomization into 2 groups: DRSP (n=50), CPA (n=49)
After 3 months intervention: DRSP (n=40), CPA (n=41)

Setting

 After 6 months intervention: DRSP (n=32), CPA (n=36)
Hospital in China between Jan 2011 and Jan 2013

Intervention

DRSP: 3mg DRSP + 30ug E2

Comparison

CPA: 2mg CPA + 35ug E2
Other treatment regimens were similar for both groups: Combined oral contraceptives,
metformin medication (0.5g/d) and lifestyle modification. The starting dose of
metformin was 0.5g/d, and patients gradually adjusted the dose to full dosage of
1.5g/d.

Outcomes

BMI
FG score
Acne WHR
SBP
DBP
FBG
FINS
HOMA‐IR
AUC
HbA1c
TC
TG
HDL
LDL

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT

Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

No

No
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were

Yes

Randomization using random‐number table

ATTRITION BIAS

DETECTION BIAS

the groups treated
the same?
Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Objective outcome measurement

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

DRSP: 18 dropped out (36%)

Unknown but objective outcome measurement

CPA: 13 dropped out (27%)

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

CONFOUNDIN
G

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

Unknown, no protocol available

OTHER INTERNAL VALIDITY/BIAS

If confounding was
present, was it
controlled for?

N/A

No confounding

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Declared no conflict of interest

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation

RISK OF BIAS

Concealment ‐No
Blinding of participants/personnel (investigators) ‐No
Blinding of assessors‐No
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects

Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals– not reported
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature

Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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GRADE framework
Interactive Evidence to Decision Framework
Is metformin alone or in combination, effective for management of hormonal and clinical PCOS features and weight in adolescents and adults with
PCOS?
Evidence review
QUESTION
Question details
Population: Adolescents and adults with PCOS
Options (interventions): Metformin
Comparison: Placebo, AA, lifestyle and combinations of each as well as with metformin
Main outcomes:


Weight (GRADE 8)



BMI (GRADE 8)



Waist-hip-ratio (WHR) (GRADE 7)



PAI-1 (GRADE 4)



Irregular cycles (GRADE 8)



Hirsutism (GRADE 7)



Sex hormone binding globulin (SHBG) (GRADE 6)



Free androgen index (FAI) (GRADE 6)



Testosterone (GRADE 5)



Insulin resistance (GRADE 8)



Oral glucose tolerance test (OGTT) (GRADE 7)



Clamp (GRADE 7)



Total cholesterol (GRADE 6)



HDL (GRADE 6)



LDL (GRADE 6)
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Triglycerides (GRADE 6)



HOMA (GRADE 5)



CRP (GRADE 4)



Quality of life (GRADE 7)



Depression (GRADE 7)



Gastro-intestinal effects (GRADE 8)



Liver function (GRADE 8)



Vitamin B deficiency (GRADE 7)



Lactic acidosis (GRADE 4)

5

Setting: Primary and specialist care
Perspective: Multidisciplinary health professionals and patients
Background
Metformin is an extensively used insulin sensitizer that has been evaluated alone or in combination with oral contraceptive pill and/or antiandrogens in randomized controlled trials in
adult women and adolescent girls with PCOS. The role of metformin in clinical care however remains uncertain with small, short term studies and variable endpoints. Metformin is
not approved for use in PCOS, however it is not restricted from use in PCOS either.
There is variability in use of metformin for PCOS women and adolescents according to the treating clinician specialty.
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ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

The majority favoured this option, however one member had a neutral vote.

Research evidence
Metformin versus placebo
Twenty RCTs that address outcomes for this comparison were identified [1‐20], of which 19 RCTs were in adults [1‐4, 6‐20], and 1 was in adolescents [5].
Weight: When 5 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo [1, 9, 12, 18, 19]. When three of the studies
in those with BMI>25kg/m2 were sub‐grouped [9, 12, 18], metformin was better than placebo.
BMI: When 15 RCTs were combined in meta‐analysis [1‐5, 7, 9, 10, 13‐17, 20, 21]; and when 11 of the RCTs in those with BMI>25kg/m2 was sub‐grouped [2‐5, 7, 9, 10, 14, 17, 20,
21]; metformin was better than placebo.
WHR: When 8 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo (p=0.06 in favour of metformin) [1, 2, 4, 9, 12,
14, 16, 19]. When 3 of the RCTs in those with BMI<25kg/m2 were sub‐grouped [1, 14, 16], metformin was better than placebo.
Hirsutism: When 6 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo, regardless of BMI subgroups [5, 8, 10, 14‐
16].
SHBG: When 13 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo, regardless of BMI subgroups [1‐5, 8‐10, 13,
15, 16, 19, 21]. In one very small RCT (n=20), where BMI was not reported, there was a statistically significant difference in favour of metformin [8].
FAI: When 6 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo, regardless of BMI subgroups [5, 8, 9, 15, 16, 21].
Testosterone: When 15 RCTs were combined in meta‐analysis metformin was better than placebo, however there was no statistically significant difference for any of the BMI
subgroups [1‐5, 8‐10, 13, 15, 16, 18‐21].
Fasting insulin: When 9 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo [2‐4, 9, 10, 14, 18, 19, 21]. In one
small RCT (n=60) of those with BMI <or>25kg/m2, there was a statistically significant difference in favour of metformin [19].
Fasting glucose: When 13 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo [1‐5, 9, 10, 13, 14, 18‐21]. In one
small RCT (n=58) of those with BMI <or>25kg/m2, there was a statistically significant difference in favour of metformin [19].
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Cholesterol: When 10 RCTs were combined in meta‐analysis [2, 4, 5, 7, 9, 10, 13, 14, 16, 19]; and when 6 of the RCTs in those with BMI>25kg/m2 was sub‐grouped [2, 4, 5, 9, 10,
14]; metformin was better than placebo.
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HDL: When 9 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo, regardless of BMI subgroups [2, 5, 9, 10, 14‐16,
18, 19].
LDL: When 9 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and placebo (p=0.07 in favour of metformin) [2, 5, 8‐10, 14‐
16, 19]. When 6 of the RCTs in those with BMI>25kg/m2 were sub‐grouped, metformin was better than placebo.
Triglycerides: When 13 RCTs were combined in meta‐analysis metformin was better than placebo, however there was no statistically significant difference for any of the BMI
subgroups [2, 4, 5, 8‐10, 13, 14, 16, 19].
There were no statistically significant differences between metformin and placebo for HOMA, menstrual cycles, CRP or PAI‐1.
It is important to remain cautious due to low to very low certainty in effect estimates and the quality of evidence across all outcomes.
Gastrointestinal side effects were more prevalent in the metformin groups, but only 5 out of 20 studies including in total 358 women and metformin doses of 1500 ‐1700mg/day
reported on side effects without specific details. Ten to 62% of women taking metformin reported side effects. The majority of gastrointestinal side effects were mild to moderate
and were self‐limiting. The side effects reported included nausea, vomiting, diarrhoea, abdominal pain or non‐specified gastrointestinal disturbance. Only one study reported higher
drop out in the metformin treated due to unacceptable gastrointestinal side effects and suggested lower start metformin dose (500 mg/day),
There were no reports on Vitamin B12 levels.
Metformin versus metformin + COCP

Three RCTs that address this comparison in adults were identified [22‐24]. While a statistically significant improvement was found in WHR and triglycerides with use of
metformin over metformin plus COCP, regardless of BMI, we remain cautious due to very low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: Weight, BMI, FAI, testosterone, Fasting glucose (mg/dl), Fasting insulin [mIU/ml], fasting glucose‐insulin ratio, HOMA, OGTT,
Total cholesterol [mg/dl], HDL [mg/dl] and LDL [mg/dl].
Side effects were not reported.
Metformin versus lifestyle

Three RCTs that address this comparison in adolescents and adults were identified [5, 21, 25]. While a statistically significant improvement was found in testosterone with use
of metformin over lifestyle; and in SHBG with the use of lifestyle over metformin, we remain cautious due to very low certainty in effect estimates and the quality of evidence.
While not statistically significant, fasting glucose tended to favour metformin.
No statistically significant differences were found for: BMI, WHR, PAI 1, Hirsutism(FG score), Menstruation (cycle/mnth), FAI, Fasting glucose (mg/dl), Fasting insulin [mIU/ml],
HOMA, Total cholesterol [mg/dl], HDL [mg/dl], LDL [mg/dl], Triglycerides [mg/dl], CRP [mg/dl].
Side effects were GI related with metformin and only reported in one study including adult women.
Metformin + lifestyle versus lifestyle ± placebo
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A systematic review including seven relevant RCTs that address this comparison in adults and adolescents was identified [26]. The evidence team conducted additional analysis
of outcomes not addressed in the systematic review. No statistically significant differences were found for any of the outcomes in this body of evidence of low to very low certainty
and quality.
Side effects were not reported.
Metformin versus metformin (dose)

One study was identified to address this comparison [27]. Age was not reported. There was no difference in weight between the two interventions in this very low quality of very
low certainty. Other relevant outcomes were mentioned in this study, however no useable data was reported.
The highest metformin dose used was 850 mg twice a day.
Metformin versus anti-androgen + COCP

One study was identified to address this comparison in adults [28]. 500g of metformin was better for fasting glucose; and 850g was better for CRP; however, there was no
difference for BMI, HDL or triglycerides in this moderate quality study with low certainty.
Metformin + lifestyle versus anti-androgen + lifestyle

Four RCTs that address this comparison in adults was identified [29‐32]. While a statistically significant improvement was found in cycles per year and HOMA-IR with use of
metformin plus lifestyle over anti-androgen plus lifestyle; and a statistically significant improvement found in hirsutism, SHBG, fasting insulin and fasting glucose-insulin ration with
use of anti-androgen plus lifestyle over metformin plus lifestyle, we remain cautious due to low to very low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: Weight (kg); BMI; WHR; Testosterone (nmol/L); Fasting glucose (mg/dL); QUICKI [mg/dl]; FAI (pg/ml); OGTT (mg/dl) and
HOMA-IR (mIU mmol/L2).
Side effects were only reported in one study and included vomiting, nausea and diarrhea with metformin plus lifestyle; and abdominal pain, polyuria, menstrual irregularity and
dryness of the mouth with anti-androgen plus lifestyle. Three subjects in the metformin group and four in the spironolactone group withdrew due to side effects.
Total cholesterol, HDL and LDL were reported in two studies however units were unclear and there was missing data. Of the data presented, there were no differences between
interventions for these outcomes in one study and in the other, p values were not reported for direct comparisons.
Metformin + diet versus metformin + anti-androgen + diet

Four RCTs that address this comparison in adults was identified [29, 30, 32, 33]. While a statistically significant improvement was found in testosterone and fasting glucose with
use of metformin plus anti‐androgen plus lifestyle over metformin plus lifestyle, we remain cautious due to very low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: Weight; BMI; WHR; cycles; hirsutism, SHBG, FAI, fasting insulin; OGTT (mg/dl) and HOMA‐IR, total cholesterol, HDL, LDL and
triglycerides.
Side effects were only reported in one study and included vomiting, nausea, diarrhea symptoms with metformin plus lifestyle; and nausea, diarrhea, abdominal pain and metrorrhagia
with metformin plus anti-androgen plus lifestyle.
Additional considerations
None.
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Panel discussion

There was stronger evidence in higher BMI groups for metabolic outcomes; inadequate evidence to make a recommendation about the use of metformin for menstrual
regulation. The maximum dose used in the included studies was 850bd and the optimum dose in not known.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence
See above in ‘Desirable effects’.
Additional considerations
None.
Panel discussion

Gastrointestinal side effects may be present and resolve within a short period of time. Side effects are usually mild, self-limiting and may be minimized with lower metformin
starting dose. Extended release preparations and administration with food might also decrease gastrointestinal side effects.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

Favours this option

Research evidence
See above in ‘Desirable effects’.
Additional considerations

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options
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None.
Panel discussion

Low to very low certainty evidence for the majority of comparisons and outcomes with very limited data reported on side effects.

Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Additional considerations

No studies reported any evidence on the value that consumers or health professionals place on the outcomes.
Highest ranked outcomes were weight, BMI, cycles and gastro-intestinal side effects and the agents differed in their effects on these outcomes which is a key consideration in
our balance of effects.
All of the above should be weighed against particular values of the individual woman or adolescent in relation to her condition at the time of consultation.

Panel discussion

Acne is a feature of PCOS and may be a health concern for some women with PCOS, however objective assessment of acne is challenging and this endpoint was not highly
valued by consumers or health professionals in the GRADE outcome prioritization process. It is acknowledged that limited adolescent engagement occurred during this
process.

Balance of effects
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Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Panel discussion

Detailed judgements for this criterion include judgements regarding each of the four preceding criteria:
Is there important uncertainty about or variability in how much people value the main outcomes?
Variability on how much women or adolescents value main outcomes should be taken into account when considering using metformin.
What is the overall certainty of the evidence of effects?
Low to very low certainty of evidence in effect estimates and the quality of evidence across all outcomes.
There is less evidence for adolescents and studies lack adequate diagnostic criteria as they don’t report date of menarche.
How substantial are the desirable anticipated effects?
The stronger evidence for desirable metabolic outcomes is in higher BMI groups. There is inadequate evidence for reproductive outcomes such as menstrual regulation.
There is limited data in adolescent girls.
There is no data of the optimal dose to reach the desirable outcomes and the maximum metformin dose evaluated was 850 mg twice a day.
How substantial are the undesirable anticipated effects?
There is very limited data on undesirable side effects specifically in PCOS, indicating that side effects may be tolerable and self‐limiting.
How much less people value outcomes that are in the future compared to outcomes that occur now (their discount rates)
The evidence for values was not sought besides initial GRADE outcome prioritization exercise.

How large are the resource requirements (costs)?
Judgement
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Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Probably favours other options

Favours other options

Research evidence

No evidence was identified to address this criterion.
Additional considerations
None
Panel discussion
Metformin is low cost and widely available.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

Circumstances in each region need to be considered when assessing cost and resources.
Panel discussion

None
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

12

GDG4: Metformin evidence review
Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Probably favours other options

Favours other options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

There is no evidence on cost effectiveness of any intervention in PCOS hence no judgements can be made
Panel discussion

None

Equity

What would be the impact on health equity?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

COCP, metformin and anti-androgen use if off-label for the treatment of PCOS, however the use of COCP and metformin are generally not restricted for use in PCOS.
Panel discussion

More efficacious in higher BMI groups. Unable to determine efficacy in adolescents.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

13
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Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

14

Favours other options

Research evidence
Evidence was not sought to address this criterion.
Additional considerations
None
Panel discussion

For the majority of women and adolescents the benefits of using metformin outweigh side effects. Side effects to improve acceptability can be minimized by lower starting
dose, slow increase in dose and extended release preparations.

Feasibility

Is the option feasible to implement?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

None
Panel discussion

Implementation of these options is feasible and is currently performed routinely in the management of women diagnosed with PCOS and adolescents with a clear diagnosis of
PCOS or with symptoms of PCOS before the diagnosis is made.
Metformin is a low cost intervention that can be sustained in longer term.
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CONCLUSIONS
Evidence-based recommendation 1
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Strong recommendation for the
option

Recommendation
Metformin is recommended in adult women with PCOS for the management of weight, hormonal and metabolic outcomes.

Evidence-based recommendation 2
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option

Recommendation
Metformin should be recommended for management of weight and metabolic outcomes in women with PCOS with BMI≥25.

Evidence-based recommendation 3
Type of recommendation
Judgement

Strong recommendation for the
option

GDG4: Metformin evidence review
Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Conditional recommendation for
the option
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Strong recommendation for the
option

Recommendation
Metformin could be considered in adolescents with a clear diagnosis of PCOS or with some symptoms of PCOS before the diagnosis is made, but the evidence remains limited.

Practice point

Consider high metabolic risk ethnic groups.
Practice point
Where metformin is to be prescribed the following should be considered:
 Advise patients about GI side effects that are generally self limiting
 As side effects are dose related, starting at a low dose with slow dose incrementation is recommended.
 Extended release preparations can be used to minimize side effects.
 Based on evidence in other populations, metformin can be used long term if required.
Practice point
Pharmacotherapy including metformin should be considered in addition to lifestyle management.

Justification
There were beneficial effects that outweighs the undesirable effects however the quality of the evidence is not strong. There is evidence that metformin is effective in improving
weight, BMI, waist to hip ratio, testosterone, SHBG and TG in women with PCOS defined by the following PCOS criteria: Rotterdam, NIH or oligoamenorrhoea and
hyperandrogenism. Some of the beneficial effects were noted in individuals with BMI higher than 25 (kg/m2). There were no significant effects of metformin on hirsutism, CRP,
HOMA or PAI1.
The maximum doses of metformin used were 850 mg BD and for a maximum trial duration of 48 weeks.
Even though the majority of studies did not report side effects metformin there is evidence that causes mild to moderate gastrointestinal side effects.

Subgroup considerations
There were only 3 studies including adolescent girls with PCOS that did not report age of menarche or side effects. The definition of PCOS used was Rotterdam and original NIH.

GDG4: Metformin evidence review

17

The effect of metformin can vary according to baseline BMI.

Implementation considerations
Clarity over the regulation status of metformin in PCOS is required. Metfomin is widely used and available for management of Type 2 diabetes but is used off-label for management
of PCOS in Europe, USA, Australia and New Zealand.

Monitoring and evaluation
Gastrointestinal side effects are common in individuals taking metformin and should be monitored as they will impact on adherence.
Vitamin B12 status should also be the subject of further research to inform frequency of monitoring.

Research priorities

There is a need for high quality, well designed and adequately powered multicenter studies especially in adolescents with detailed report on adherence and adverse effects
related to metformin.
Importantly, these studies in both women and adolescents, require evaluation of different doses including 1 gram twice a day, extended release preparations and longer
duration of treatment.
Side effects in particular Vitamin B12evaluation are required.
These low cost interventions require financial support for research as the pharma industry is not interested in running them.

GDG4: Metformin evidence review

EVIDENCE PROFILES
Metformin versus placebo – ADOLESCENTS AND ADULTS
Study ID

PCOS CRE evidence team (systematic review)
Time point

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Certainty in effect estimates
(Quality of evidence)

Weight [kg]

3‐6m

5

518

‐1.93 [‐4.56, 0.70]

0.15

69

No difference

Very low (A2,B,C,D,E) – 1 HR

BMI<25kg/m2

6m

1

58

0.00 [‐0.83, 0.83]

1.0

NA

No difference

Very low (D,E) ‐ 1 HR

BMI>25kg/m2

3‐6m

3

299

‐3.56 [‐5.37, ‐1.75]

0.0001

0

Metformin

Low (A,E)

BMI<or>25kg/m2

6m

1

161

‐3.20 [‐12.53, 6.13]

0.67

NA

No difference

Very low (A2,B)

BMI [kg/m2]

3‐24m*

18

802

‐0.48 [‐0.94, ‐0.02]

0.04

20

Metformin

Low (A2,C,E) – 4 HR

BMI<25kg/m2

3‐24m*

6

169

‐0.02 [‐0.29, 0.25]

0.88

0

No difference

Low (A,E) ‐ 1 HR

BMI>25kg/m2

3m‐48w*

12

633

‐0.89 [‐1.60, ‐0.19]

0.01

16

Metformin

Low (A2,E) ‐ 3 HR

WHR

3‐6m

10

645

‐0.02 [‐0.04, 0.00]

0.06

83

No diff (MET)

Very low (A2,C,E,F) – 2 HR

BMI<25kg/m2

6m

3

112

‐0.01 [‐0.02, ‐0.01]

<0.001

0

Metformin

Very low (A2,E)

BMI>25kg/m2

3‐6m

6

372

‐0.02 [‐0.06, 0.01]

0.20

90

No difference

Low (A2,C,E) – 2 HR

BMI<or>25kg/m2

6m

1

161

0.00 [‐0.03, 0.03]

1.0

NA

No difference

Very low (A2)

Hirsutism [FG score]

6‐24m*

9

174

‐0.33 [‐1.44, 0.79]

0.56

0

No difference

Low (A2,D,E,F) – 2 HR

BMI<25kg/m2

6‐24m*

4

96

0.15 [‐1.13, 1.43]

0.82

0

No difference

Low (A2,B,E) – 1 HR

BMI>25kg/m2

6m

4

58

‐1.66 [‐5.22, 1.90]

0.36

24

No difference

Low (A2,E) – 1 HR

BMI NR

6m

1

20

‐1.70 [‐5.31, 1.91]

0.36

NA

No difference

Very low (A,D)

SHBG [nmol/l]

3‐24*

14

437

‐0.01 [‐0.29, 0.27]

0.95

52

No difference

Low (A2,C,D,E,F) – 4 HR

BMI<25kg/m2

3‐24*

5

138

‐2.24 [‐7.93, 3.44]

0.44

78

No difference

Low (A,C,E) – 1 HR

BMI>25kg/m2

3‐48wk*

7

207

0.97 [‐0.91, 2.85]

0.31

0

No difference

Low (A,C,E) – 3 HR

BMI<or>25kg/m2

6m

1

72

0.00 [‐0.02, 0.02]

1.0

NA

No difference

Very low (A2,D)

BMI NR

6m

1

20

13.20 [1.41, 24.99]

0.03

NA

Metformin**

Low (A,D)

Outcome
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FAI

3‐24m*

6

128

‐0.56 [‐2.80, 1.68]

0.62

36

No difference

Low (A,B,C,D,E) – 1 HR

BMI<25kg/m2

6‐24m*

2

50

‐1.06 [‐3.28, 1.15]

0.35

0

No difference

Low (A,B,E)

BMI>25kg/m2

3m‐48wk*

3

58

1.26 [‐2.69, 5.20]

0.53

19

No difference

Low (A,E) – 1 HR

BMI NR

6m

1

20

‐4.10 [‐9.39, 1.19]

0.13

NA

No difference

Low (A,D)

Testosterone [ng/dl]

3m‐48wk*

16

674

‐13.87 [‐27.91, 0.17]

0.05

92

Metformin

Low (A2,C,D,E,F) – 5 HR

BMI<25kg/m2

3‐24m*

5

138

‐30.66 [‐67.48, 6.16]

0.10

94

No difference

Low (A,C,E) – 1 HR

BMI>25kg/m2

3m‐48wk^

9

442

‐3.48 [‐9.00, 2.04]

0.22

99

No difference

Low (A,C,E) – 4 HR

BMI<or>25kg/m2

6m

1

74

‐4.30 [‐14.14, 5.54]

0.39

NA

No difference

Very low (A2,D)

BMI NR

6m

1

20

‐5.85 [‐38.74, 27.04]

0.73

NA

No difference

Low (A,D)

Fasting insulin [uIU/ml]

3‐48wk*

12

375

‐0.05 [‐0.17, 0.06]

0.38

83

No difference

Low (A2,B,C2,D,E,F) – 4 HR

BMI<25kg/m2

6m

2

46

‐3.76 [‐11.38, 3.86]

0.33

96

No difference

Low (A2,B,C,E) – 1 HR

BMI>25kg/m2

3‐48wk*

9

269

‐0.04 [‐0.22, 0.14]

0.63

71

No difference

Low (A2,C2,E) – 3 HR

BMI<or>25kg/m2

6m

1

60

‐27.80 [‐54.84, ‐0.76]

0.04

NA

Metformin

Very low (A2,D)

Fasting glucose [mg/dl]

3m‐48wk*

16

620

‐1.11 [‐2.54, 0.31]

0.12

0

No difference

Low (A2,C,D,E) – 5 HR

BMI<25kg/m2

3‐6m

4

119

1.36 [‐2.09, 4.81]

0.44

0

No difference

Low (A2,E) – 1 HR

BMI>25kg/m2

3m‐48wk*

11

443

‐0.76 [‐2.58, 1.06]

0.41

0

No difference

Low (A2,E) – 4 HR

BMI<or>25kg/m2

6m

1

58

‐4.00 [‐7.03, ‐0.97]

0.01

NA

Metformin

Very low (A2,D)

Total cholesterol [mg/dl]

3‐6m

13

441

‐10.93 [‐20.53, ‐1.33]

0.03

44

Metformin

Low (A2,C,D,E) – 4 HR

BMI<25kg/m2

3‐6m

5

194

‐2.12 [‐14.32, 10.09]

0.73

12

No difference

Low (A2,C,E) – 1 HR

BMI>25kg/m2

3‐6m

7

175

‐21.32 [‐35.39, ‐7.25]

0.003

38

Metformin

Low (A2,C,E) – 3 HR

BMI<or>25kg/m2

6m

1

72

‐2.00 [‐16.35, 12.35]

0.78

NA

No difference

Very low (A2,D)

HDL [mg/dl]

3‐24m*

12

338

‐2.24 [‐5.71, 1.23]

0.21

46

No difference

Low (A2,B,C,D,E) – 4 HR

BMI<25kg/m2

6‐24m*

4

96

‐5.86 [‐14.81, 3.09]

0.20

67

No difference

Low (A2,B,C,E) – 1 HR

BMI>25kg/m2

3‐6m

7

170

‐0.99 [‐3.98, 1.99]

0.51

11

No difference

Low (A2,E) ‐ 3 HR

BMI<or>25kg/m2

6m

1

72

0.00 [‐25.94, 25.94]

1.00

NA

No difference

Very low (A2,D)
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LDL [mg/dl]

3‐24m^^

12

308

‐7.90 [‐16.46, 0.66]

0.07

41

No diff (MET)^^

Low (A2,B,D,E) – 4 HR

BMI<25kg/m2

6‐24m*

4

96

0.95 [‐7.01, 8.91]

0.82

0

No difference

Low (A2,B,E) – 1 HR

BMI>25kg/m2

3‐6m

6

120

‐23.35 [‐34.83, ‐11.86]

P<0.0001

0

Metformin

Low (A2,E) ‐ 3HR

BMI<or>25kg/m2

6m

1

72

0.00 [‐13.13, 13.13]

1.00

NA

No difference

Very low (A2,D)

BMI NR

6m

1

20

‐15.47 [‐74.52, 43.58]

0.61

NA

No difference

Low (A,D)

Triglycerides [mg/dl]

3‐6m

13

361

‐11.85 [‐21.87, ‐1.83]

0.02

37

Metformin

Low (A2,B,C,D,E) – 4 HR

BMI<25kg/m2

3‐6m

4

84

‐5.83 [‐15.02, 3.36]

0.21

0

No difference

Low (A2,B,E) – 1 HR

BMI>25kg/m2

3‐6m

7

185

‐11.99 [‐31.69, 7.72]

0.23

62

No difference

Low (A2,C,E) – 3 HR

BMI<or>25kg/m2

6m

1

72

‐18.00 [‐41.61, 5.61]

0.14

NA

No difference

Very low (A2,D)

BMI NR

6m

1

20

‐8.86 [‐95.50, 77.78]

0.84

NA

No difference

Low (A,D)

HOMA~

3m

1

32

Menstrual cycles/subject/6m

6m

1

58

PAI‐1

6m

1

16

CRP

6m

1

16

Side effects

3m Ng trolle
2007 fleming
karim

4

330

M: 3.86±1.92
NS
NA
No difference
P: 3.44±1.29
M: 4.6±0.77
NR
NA
No difference
P: 2.4±6.70
M: 45.4±32.2
NR
NA
No difference
P: 48.0±45.9
M: 2.8±2.0
NR
NA
No difference
P: 4.2±2.8
GI disturbance, M: 15/P:5; M: Nausea (30%), diarrhoea (10%),
vomiting (15%); Nausea/vomiting, M: 3/P: 1; GI related, M: 2; GI
disturbance, M: 29/P: 2

Summary

Twenty RCTs that address outcomes for this comparison were identified, of which 19 RCTs were in adults and 1 was in adolescents.
Weight: When 5 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo. When three of the studies in those with BMI>25kg/m2 were subgrouped, metformin was better than placebo.
BMI: When 18 RCTs were combined in meta‐analysis; and when 12 of the RCTs in those with BMI>25kg/m2 was subgrouped;
metformin was better than placebo.
WHR: When 10 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo (p=0.06 in favour of metformin). When 3 of the RCTs in those with BMI<25kg/m2 were subgrouped, metformin was better
than placebo.
Hirsutism: When 6 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo, regardless of BMI subgroups.

Low (D)
Low (D,E)
Low (D,E)
Low (D,E)
Low (A,E)
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SHBG: When 14 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo, regardless of BMI subgroups. In one very small RCT (n=20), where BMI was not reported, there was a statistically
significant difference in favour of metformin.
FAI: When 6 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo, regardless of BMI subgroups.
Testosterone: When 16 RCTs were combined in meta‐analysis metformin was better than placebo, however there was no
statistically significant difference for any of the BMI subgroups.
Fasting insulin: When 12 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin
and placebo. In one small RCT (n=60) of those with BMI <or>25kg/m2, there was a statistically significant difference in favour of
metformin.
Fasting glucose: When 16 RCTs were combined in meta‐analysis there was no statistically significant difference between
metformin and placebo. In one small RCT (n=58) of those with BMI <or>25kg/m2, there was a statistically significant difference in
favour of metformin.
Cholesterol: When 13 RCTs were combined in meta‐analysis; and when 7 of the RCTs in those with BMI>25kg/m2 was subgrouped;
metformin was better than placebo.
HDL: When 12 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo, regardless of BMI subgroups.
LDL: When 12 RCTs were combined in meta‐analysis there was no statistically significant difference between metformin and
placebo (p=0.07 in favour of metformin). When 6 of the RCTs in those with BMI>25kg/m2 were subgrouped, metformin was better
than placebo.
Triglycerides: When 13 RCTs were combined in meta‐analysis metformin was better than placebo, however there was no
statistically significant difference for any of the BMI subgroups.
There were no statistically significant differences between metformin and placebo for HOMA, menstrual cycles, CRP or PAI‐1.
It is important to remain cautious due to low to very low certainty in effect estimates and the quality of evidence across all
outcomes.
Gastrointestinal side effects were more prevalent in the metformin groups.
NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; C2, very serious risk of inconsistency; D, very serious imprecision; E, indirectness; F, serious risk of publication bias; HR, high quality and certainty RCT.
* removal of long duration study in sensitivity analysis does not significantly change the direction of effect, statistical significance or heterogeneity; ** removal of Kelly 2002,
an outlier in far direction of placebo in sensitivity analysis does not significantly change the direction of effect, statistical significance or heterogeneity of overall results;
^removal of long duration study in sensitivity analysis made the overall statistical significance p=0.07; ^^removal of long duration study in sensitivity analysis made the overall
statistical significance p=0.05/44%.~HOMA was reported in different units in each study, therefore the highest quality study (Lord 2006) has been reported here, see the
evidence review for HOMA data from the other studies.
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Metformin versus metformin + COCP – ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome

Time
point

Weight

3m

1

40

M: 65.89±14.02
M+C: 65.06±15.85

NR

NA

No difference

Very low (A2, D, E)

BMI

3m

3

74

‐1.07 [‐2.57, 0.44]

0.16

49

No difference

Very low (A2, B, E)

BMI<25kg/m2

3m

1

21

‐0.40 [‐1.84, 1.04]

0.59

NA

No difference

Very low (A, B, E)

BMI<or>25kg/m2

3m

2

53

‐1.43 [‐3.80, 0.94]

0.24

43

No difference

Very low (A2, B, E)

WHR

3m

2

34

‐0.03 [‐0.06, ‐0.01]

0.002

0

Metformin

Very low (A, B, E)

BMI<25kg/m2

3m

1

21

‐0.03 [‐0.06, 0.00]

0.05

NA

Metformin

Very low (A, B, E)

BMI>25kg/m2

3m

1

13

‐0.04 [‐0.07, ‐0.01]

0.02

NA

Metformin

Very low (A, B, E)

FAI

6m

1

51

M: 9.9+5
M+C: 1.1+0.4

NR

NA

No difference

Very low (A2, D, E)

Testosterone [nmol/l]

3‐6m

4

125

0.13 [‐0.72, 0.97]

0.77

91

No difference

Very low (A2, B, E)

BMI<25kg/m2

3m

1

21

0.30 [‐0.17, 0.77]

0.22

NA

No difference

Very low (A, B, E)

BMI<or>25kg/m2

3‐6m

3

104

0.04 [‐1.26, 1.34]

0.95

94

No difference

Very low (A2, B, C, E)

Fasting insulin [mIU/l]

3m

2

34

0.05 [‐2.64, 2.74]

0.97

0

No difference

Very low (A, B, E)

BMI<25kg/m2

3m

1

21

0.40 [‐2.94, 3.74]

0.81

NA

No difference

Very low (A, B, E)

BMI>25kg/m2

3m

1

13

‐0.60 [‐5.13, 3.93]

0.80

NA

No difference

Very low (A, B, E)

F glucose‐insulin ratio

3m

2

34

0.46 [‐0.57, 1.48]

0.38

0

No difference

Very low (A, B, E)

BMI<25kg/m2

3m

1

21

0.40 [‐0.81, 1.61]

0.52

NA

No difference

Very low (A, B, E)

BMI>25kg/m2

3m

1

13

0.60 [‐1.31, 2.51]

0.54

NA

No difference

Very low (A, B, E)

Total cholesterol [mg/dl]

3‐6m

2

91

‐22.39 [‐63.36, 18.57]

0.28

91

No difference

Very low (A2, B, E)

HDL [mg/dl]

3‐6m

2

91

1.22 [‐13.38, 15.82]

0.87

85

No difference

Very low (A2, B, C, E)

LDL [mg/dl]

3‐6m

2

91

‐5.79 [‐15.71, 4.13]

0.25

0

No difference

Very low (A2, B, E)
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Triglycerides [mg/dl]

3‐6m

2

91

‐26.30 [‐42.99, ‐9.60]

0.002

0

Metformin

Very low (A2, B, E)

Fasting glucose (mg/dL)

3m

1

40

NR

NA

No difference

Very low (A2, D, E)

OGTT

3m

1

40

NR

NA

No difference

Very low (A2, D, E)

HOMA‐IR

3m

1

40

M: 87.06±7.58
M+C: 89.25±6.65
M: 108.78±35.42
M+C: 106.56±26.13
M: 2.56±0.68
M+C: 2.5±1.21

NR

NA

No difference

Very low (A2, D, E)

Summary

Three RCTs that address this comparison in adults were identified. While a statistically significant improvement was found
in WHR and triglycerides with use of metformin over metformin plus COCP, regardless of BMI, we remain cautious due to
very low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: Weight, BMI, FAI, testosterone, Fasting glucose (mg/dl), Fasting
insulin [mIU/ml], fasting glucose‐insulin ratio, HOMA, OGTT, Total cholesterol [mg/dl], HDL [mg/dl] and LDL [mg/dl].
Side effects were not reported.

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness
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Metformin versus lifestyle – ADOLESCENTS AND ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome (GRADE priority)

Time
point

BMI

3‐6m

3

58

‐0.53 [‐3.42, 2.35]

0.72

0

No difference

Very low (A2, B, E)

WHR

3m

1

30

NR

NA

No difference

Very low (A2, D, E)

PAI 1

6m

1

14

NR

NA

No difference

Very low (A2, D, E)

Hirsutism (FG score)

6m

1

14

M: 0.77± 0.05
LS: 0.7±0.05
1: 45.4±32.2
2: 45.0±25.6
1: 8.2±3.4
2: 8.2±2.0

NR

NA

No difference

Very low (A2, D, E)

Menstruation (cycle/mnth)

6m

2

28

‐0.08 [‐1.18, 1.02]

0.88

0

No difference

Very low (A2, B, E)

Testosterone

3‐6m

3

64

‐4.81 [‐8.83, ‐0.80]

0.02

0

Metformin

Very low (A2, B, E)

SHBG (nmol/l)

6m

2

34

10.75 [0.84, 20.66]

0.03

0

Lifestyle

Very low (A2, B, E)

FAI

6m

2

28

0.08 [‐2.38, 3.98]

0.35

0

No difference

Very low (A2, B, E)

Fasting glucose (mg/dl)

3‐6m

3

64

‐4.78 [‐9.90, 0.34]

0.07

6

No difference
(metformin)

Very low (A2, B, C, E)

Fasting insulin [mIU/ml]

3‐6m

2

44

1.93 [‐1.60, 5.46]

0.28

0

No difference

Very low (A2, B, E)

HOMA

3m

1

30

M: 2.4±1.4
LS: 2.05±1

NR

NA

No difference

Very low (A2, D, E)

Total cholesterol [mg/dl]

3‐6m

2

44

5.00 [‐27.22, 37.22]

0.76

55

No difference

Very low (A2, B, C, E)

HDL [mg/dl]

3‐6m

2

44

0.70 [‐7.63, 9.03]

0.87

0

No difference

Very low (A2, B, C, E)

LDL [mg/dl]

3‐6m

2

44

1.62 [‐23.66, 26.91]

0.90

55

No difference

Very low (A2, B, C, E)

Triglycerides [mg/dl]

3‐6m

2

44

‐4.07 [‐71.98, 63.84]

0.91

72

No difference

Very low (A2, B, C, E)

CRP [mg/dl]

3‐6m

2

44

‐0.58 [‐1.73, 0.58]

0.33

0

No difference

Very low (A2, B, E)

Side effects

3m

1

30

2 GI related in metformin group

Summary

Three RCTs that address this comparison in adolescents and adults were identified. While a statistically significant
improvement was found in testosterone with use of metformin over lifestyle; and in SHBG with the use of lifestyle over

Very low (A2, D, E)
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metformin, we remain cautious due to very low certainty in effect estimates and the quality of evidence. While not
statistically significant, fasting glucose tended to favour metformin.
No statistically significant differences were found for: BMI, WHR, PAI 1, Hirsutism(FG score), Menstruation (cycle/mnth),
FAI, Fasting glucose (mg/dl), Fasting insulin [mIU/ml], HOMA, Total cholesterol [mg/dl], HDL [mg/dl], LDL [mg/dl],
Triglycerides [mg/dl], CRP [mg/dl].
Side effects were GI related with metformin.

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness
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Metformin + lifestyle versus lifestyle ± placebo – BMI>25 – ADULTS AND ADOLESCENTS
Study ID

Naderpoor 2015 (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome (GRADE priority)

Time
point

Menstrual cycles

6m

2

28

‐0.08 [‐1.18, 1.02]

0.88

0

No difference

Very low (A2,B,C,E)

WHR

6m

2

140

0.00 [‐0.03, 0.03]

0.98

0

No difference

Can’t determine

Hirsutism (FG score)

6m

4

113

0.67 [‐2.40, 3.73]

0.67

8

No difference

Low (A2,B,E)

Testosterone (ng/dl)

6m

6

246

‐4.27 [‐11.83, 3.29]

0.27

27

No difference

Low (A2,B,C,E)

FAI (pg/ml)

6m

5

225

0.30 [‐1.42, 2.02]

0.73

0

No difference

Low (A2,B,E)

SHBG (nmol/l)

6m

6

245

‐0.07 [‐3.74, 3.60]*

0.97

15

No difference

Low (A2,B,E)

Fasting glucose

6m

5

125

‐2.17 [‐5.56, 1.22]

0.21

1

No difference

Low (A2,B,E)

Fasting insulin (mU/ml)

6m

4

108

2.89 [‐0.37, 6.15]

0.08

0

No difference

Low (A2,B,E)

QUICKI

6m

2

161

0.00 [‐0.02, 0.01]

0.58

19

No difference

Very low (A2,B,E)

Total cholesterol (mg/dl)

6m

3

176

2.44 [‐8.87, 13.75]

0.67

16

No difference

Low (B,E)

HDL (mg/dl)

6m

3

93

‐2.61 [‐6.45, 1.23]

0.18

0

No difference

Very low (A2,B,C,E)

LDL (mg/dl)

6m

3

92

‐4.53 [‐16.67, 7.61]

0.46

0

No difference

Very low (A2,B,E)

Triglycerides (mg/dl)

6m

4

215

11.86 24.98, 28.70

0.17

0

No difference

Very low (A2,B,C,E)

Overall physical well‐being

6m

2

55

‐0.27 [‐0.88, 0.33]

0.38

0

No difference

Low (B,E)

Overall emotional well‐being

6m

2

55

‐0.28 [‐1.16, 0.59]

0.53

25

No difference

Low (B,E)

Overall general well‐being

6m

2

55

‐0.19 [‐0.74, 0.35]

0.48

0

No difference

Low (B,E)

Study ID

PCOS CRE evidence team (systematic review)

BMI

4‐6m

7

281

‐0.13 [‐1.49, 1.24]

0.85

0

No difference

Low (A2,B,C,E)

Weight

6‐7m

3

179

1.46 [‐3.23, 6.15]

0.54

0

No difference

Very low (A2,B,C,E)

Summary

A systematic review including seven relevant RCTs that address this comparison in adults and adolescents was identified.
The evidence team conducted additional analysis of outcomes not addressed in the systematic review. No statistically

26

GDG4: Metformin evidence review
significant differences were found for any of the outcomes in this body of evidence of low to very low certainty and
quality. Side effects were not reported.
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NR= not reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness;
F, very serious inconsistency *switch to positive as the systematic review that this effect estimate was adopted from has the analysis set up for a negative SHBG result.
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Metformin versus metformin (dose)
Study ID

Harborne 2005

Certainty in effect estimates (Quality of evidence)

Very low (A2, B, E)

500mg MET

P value

Favours

NR

No difference

850mg MET

Time
point

N

Weight (kg)

8m

68

Summary

One study was identified to address this comparison. Age was not reported. There was no difference in weight between
the two interventions in this very low quality of very low certainty. Other relevant outcomes were mentioned in this study,
however no useable data was reported.

Outcome #

Mean

SD

Mean

SD

101.9

19.90

92.7

14.57

NR= not reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

Metformin versus anti‐androgen + COCP ‐ ADULTS
Study ID

Mehrabian 2016

Outcome #

Time
point

N

6m

68

Certainty in effect estimates (Quality of evidence)

Low (A, B)

500mg MET

P value

850mg MET

Favours

Mean

SD

Mean

SD

29.54

4.18

29.75

4.01

0.603

No difference

Fasting glucose (mg/dL)

78.32

15.53

91.00

13.33

<0.001

500g metformin

HDL (mg/dL)

42.50

6.72

42.23

6.85

0.947

No difference

Triglycerides (mg/dL)

193.18

53.90

187.44

52.01

0.357

No difference

CRP (mg/L)

1.45

0.47

1.22

0.29

0.044

850mg metformin

BMI (kg/m²)

Summary

One study was identified to address this comparison in adults. 500g of metformin was better for fasting glucose; and 850g
was better for CRP; however, there was no difference for BMI, HDL or triglycerides in this moderate quality study with low
certainty.

NR= not reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness
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Metformin + lifestyle versus anti‐androgen + lifestyle – ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome (GRADE priority)

Time
point

Weight [kg]

6‐12m

2

144

5.64 [‐8.05, 19.33]

0.42

92

No difference

Very low (A2, B, E)

BMI [kg/m2]

6‐12m

4

265

0.79 [‐0.87, 2.45]

0.35

62

No difference

Very low (A2, B, E)

WHR

6m

2

176

‐0.02 [‐0.04, 0.00]

0.11

0

No difference

Very low (A2, B)

No. cycles/year

6m

2

176

‐0.79 [‐1.53, ‐0.05]

0.04

7

MET + LS

Low (A, B)

Hirsutism [FG score]

6‐12m

4

265

1.59 [0.12, 3.06]

0.03

74

AA + LS

Very low (A2, B, E)

SHBG [nmol/l]

6‐12m

2

89

7.70 [0.75, 14.66]

0.03

0

AA + LS

Very low (A2, B, E)

Total testosterone [nmol/l]

6‐12m

3

213

‐0.03 [‐0.27, 0.21]

0.81

0

No difference

Very low (A2, B, E)

Fasting insulin [uIU/ml]

6‐12m

3

213

2.11 [0.26, 3.97]

0.03

0

AA + LS

Very low (A2, B, E)

Fasting glucose [mg/dl]

6m

3

228

‐0.44 [‐3.02, 2.14]

0.74

0

No difference

Very low (A2, B)

Fasting glucose‐insulin ratio [mg/dl]

6m

2

176

1.12 [0.79, 1.44]

0.00001

0

AA + LS

Low (A, B)

QUICKI [mg/dl]

6‐12m

2

144

‐0.01 [‐0.04, 0.02]

0.35

85

No difference

Very low (A2, B, E)

FAI (pg/ml)

12m

1

37

Very low (A2, B, E)

OGTT (mg/dl)

6m

1

52

HOMA‐IR**

6m

1

69

HOMA‐IR (mIU ⋅ mmol/L2)

6m

1

107

Side effects

6m

1

107

M+L: 3.0±2.2
NR
NA
No difference
AA+LS: 2.4±2.1
M+L: 112.1±30.5
NS
NA
No difference
AA+LS: 102.56±20.1
M+L: 2.55±1.44
p<0.05
NA
M+L
AA+LS: 5.27±8.81
M+L: 2.31±1.5
NS
NA
No difference
AA+LS: 2.56±1.90
M+L: Vomiting =1; nausea=3; diarrhea=9; hyperadrenergic
symptoms =2
AA+LS: Abdominal pain =1; Polyuria =4; menstrual irregularity
=11; Dryness of the mouth =2

Summary

Four RCTs that address this comparison in adults was identified. While a statistically significant improvement was found in
cycles per year and HOMA‐IR with use of metformin plus lifestyle over anti‐androgen plus lifestyle; and a statistically
significant improvement found in hirsutism, SHBG, fasting insulin and fasting glucose‐insulin ration with use of anti‐

Very low (A2, B)
Low (A, B)
Low (A)
Low (A)
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androgen plus lifestyle over metformin plus lifestyle, we remain cautious due to low to very low certainty in effect
estimates and the quality of evidence.
No statistically significant differences were found for: Weight (kg); BMI; WHR; Testosterone (nmol/L); Fasting glucose
(mg/dL); QUICKI [mg/dl]; FAI (pg/ml); OGTT (mg/dl) and HOMA‐IR (mIU ⋅ mmol/L2).
Side effects included vomiting, nausea, diarrhea and hyperadrenergic symptoms with metformin plus lifestyle; and
abdominal pain, polyuria, menstrual irregularity and dryness of the mouth with anti‐androgen plus lifestyle.
Total cholesterol, HDL and LDL were reported in two studies however units were unclear and there was missing data. Of
the data presented, there were no differences between interventions for these outcomes in one study and in the other, p
values were not reported for direct comparisons.

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness
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Metformin + diet versus metformin + anti‐androgen + diet – ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome (GRADE priority)

Time
point

Weight [kg]

6‐12m

3

210

0.92 [‐5.45, 7.30]

0.78

68

No difference

Very low (A2, B, E)

BMI [kg/m2]

6‐12m

4

262

0.20 [‐1.02, 1.43]

0.74

28

No difference

Very low (A2, B, E)

No. cycles/previous 6 mnths

12m

1

40

NR

NA

No difference

Very low (A2, B, E)

No. cycles/year

6m

1

118

M+LS: 4.6±1.8
M+AA+LS: 5.8±0.7
M+LS: 10.02±3.16
M+AA+LS: 10.86±3.20

NS

NA

No difference

Low (A, B)

WHR

6m

2

170

0.00 [‐0.06, 0.06]

0.93

83

No difference

Very low (A2, B)

Hirsutism [FG score]

6‐12m

4

262

0.58 [‐0.69, 1.86]

0.37

41

No difference

Very low (A2, B, E)

SHBG [nmol/l]

6‐12m

3

144

0.59 [‐3.34, 4.53]

0.77

13

No difference

Very low (A2, B, E)

Testosterone [nmol/l]

6‐12m

4

262

0.29 [0.06, 0.52]

0.01

61

MET+AA+LS

Very low (A2, B, E)

FAI

6m

1

52

M+LS: 10.3±5.0
M+AA+LS: 8.2±3.6

NS

NA

No difference

Low (A, B)

Fasting insulin [uIU/ml]

6‐12m

3

210

1.22 [‐0.43, 2.87]

0.15

0

No difference

Very low (A2, B, E)

Fasting glucose [mg/dl]

6‐12m

4

262

2.93 [0.09, 5.78]

0.04
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MET+AA+LS

Very low (A2, B, E)

HOMA‐IR [mg/dl]

6m

2

170

0.22 [‐0.23, 0.67]

0.34

0

No difference

Low (A, B)

OGTT (mg/dl)

6m

1

52

NS

NA

No difference

Very low (A2, B)

Total cholesterol (mg/dl)

6m

1

52

M+LS: 112.1±30.5
M+AA+LS: 107.22±25.9
M+LS: 164.9±27.8
M+AA+LS: 165.2±34.6

NS

NA

No difference

Low (A, B)

HDL [mg/dl]

6‐12m

2

92

‐1.75 [‐11.23, 7.72]

0.72

67

No difference

Very low (A2, B, E)

LDL [mg/dl]

6‐12m

2

92

8.24 [‐3.86, 20.34]

0.18

0

No difference

Very low (A2, B, E)

Triglycerides [mg/dl]

6‐12m

2

92

5.48 [‐13.10, 24.06]

0.56

0

No difference

Very low (A2, B, E)

Side effects

6m

1

107

M+LS: Vomiting =1; nausea =3; diarrhea =9; Hyperadrenergic
symptoms =2

Low (A)
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M+AA+LS: Nausea =2; diarrhea =7; abdominal pain =1;
Metrorrhagia =3
Summary

Four RCTs that address this comparison in adults was identified. While a statistically significant improvement was found in
testosterone and fasting glucose with use of metformin plus anti‐androgen plus lifestyle over metformin plus lifestyle, we
remain cautious due to very low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: Weight; BMI; WHR; cycles; hirsutism, SHBG, FAI, fasting insulin;
OGTT (mg/dl) and HOMA‐IR, total cholesterol, HDL, LDL and triglycerides.
Side effects included vomiting, nausea, diarrhea and hyperadrenergic symptoms with metformin plus lifestyle; and nausea,
diarrhea, abdominal pain and metrorrhagia with metformin plus anti‐androgen plus lifestyle.

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness
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EVIDENCE REVIEW
Metformin versus placebo – ADULTS AND ADOLESCENTS (1 study)
Two systematic reviews [34, 35] and twenty randomised controlled trials (RCTs) were identified by our search. The two systematic reviews included some but not all of the
identified RCTs due to the different scope/PICO of each systematic review, therefore each systematic review also included additional RCTs that did not meet our PICO. For
this reason, the systematic reviews could not be used to directly for this comparison. Both systematic reviews performed and reported risk of bias according to Cochrane
and with sufficient detail, so these were adopted.
We used data from original articles and performed our own conversions (in terms of units and variation) wherever means and SDs, SEs or CIs were reported. Where not
reported, we used data from the two systematic reviews that collected additional data from original article authors in the form of means and SDs. For these additional data,
we have made the assumption that the authors of the two systematic reviews have managed and reported data correctly. The data in the results tables and meta‐analyses
below reflect raw data collected and managed by the PCOS CRE evidence team as well as that of the systematic reviews.
A major limitation in the evidence for this comparison is the lack of confidence in author reporting of units and conversions.

Characteristics of included studies
Rows highlighted grey indicate studies with participants described as obese. Rows highlighted orange indicate studies where BMI was not reported. Rows shaded green
indicate that participants had BMI in the normal weight and overweight categories. Moghetti is shaded blue because whilst the study meets the PICO and has valuable data,
the data cannot be included in meta‐analyses because they have reported the number of participants in the whole study but not in each group.
Study ID

ROB

Interventions

Setting

Baillargeon
2004
Indirect
Chou 2003

Mod

1) MET 850 mg
2) Placebo

Venezuela 6 months

Mod

1) MET 500 mg t.i.d
2) Placebo

Brazil

Direct
Eisenhardt
Low
2006
Indirect
Fleming 2002 Mod
Indirect

1) MET 500 mg b.d (first week), Germany
then MET 500mg t.i.d
2) Placebo
1) MET 850 mg daily for first
UK
week, then 850mg b.d
2) Placebo b.d

Duration

Age at
BMI (kg/m2)
menarche
(years)
NR
1: 24.6±0.2
2: 24.6±0.2

Smoking
status

PCOS
criteria

N

Age (years)

1: 28
2: 30

1: 27.7±0.9
2: 27.2±0.9

1: 14
2: 16

1: 24±5
2: 24.5±6.1

12 weeks

Author
defined –
O, H
Author
defined –
O, H
Rott

1: 19
2: 19

1: 27.0 (24.9 –30.7)* NR
2: 29.7 (26.8 –32.4)*

1: 28.9 (23.3–34.1)* NR
2: 32.4 (27.9 –37.5)*

16 weeks

NR

1: 26
2: 39

1: 28.6 [26.9–30.3]
2: 29.2 [27.5–30.7]

1: 34.2 [31.7–36.7]
2: 35.0 [32.6–37.3]

3 months

NR

NR

1: 35.6±4.9
2: 37.4±6

NR

NR

NR

Hoeger 2008

Mod

Indirect
Hoeger 2004
Indirect
Karimzadeh
2007
Indirect
Kelly 2002
(Crossover)
Direct
Lord 2006

Mod
High

Mod

Low

Direct
Maciel 2004a Mod
(non‐obese)
Direct
Maciel 2004b
(obese)
Moghetti
High
2000
Direct
Morin‐
Papunen 2012
Indirect

Onalan 2005a High
Indirect
Onalan 2005b
Onalan 2005c

GDG4: Metformin evidence review
34
NR
1: 34.3±6.5
Non‐
2: 36.1±7.5
smokers

1) MET increased gradually
from 425mg to 850mg b.d
2) Placebo increased gradually
from one to two tablets b.d
1) MET 850 mg b.d
2) Placebo b.d
1) MET 500 mg/daily, increased
over the week to 500mg t.i.d
2) Placebo/daily, then increased
over the week to t.i.d
1) MET 500 mg/daily to 500
mg t.i.d, over 3 weeks.
2) Placebo
1) MET 500 mg t.i.d
2) Placebo t.i.d

USA

24 weeks

Author
1: 6
defined – 2: 10
O, H

1: 16±1.7
2: 15.4±1.7

USA

48 weeks
3 months

1: 5
2: 7
1: 100
2: 100 ^^

1: 29.5±6.4
2: 27.1±4.5
1: 27.2±6.8
2: 28.6±7.4

NR

Iran

Author
defined
Rott

UK

NR

1: 16
2: 16

1) MET 500 mg t.i.d
2) Placebo t.i.d

Brazil

6 months

Author
defined –
O, H
Author
defined –
O, H
NR

10 in total

UK

6 months
8wk
washout
3 months

1) MET, 500 mg/daily 1st week Italy
to 500 mg b.d for next week,
to 500 mg tid further 24 wks.
2) Placebo
1) MET 500 mg/daily 1st week, Finland
increased by 1 tablet/d in
weekly steps to 3 tablets in
NO women; to 4 tablets in O
women
2) Placebo/daily for 1st week,
then increased in line with 1
1) MET 500 mg/daily at dinner Turkey
for 5 days, then 850mg b.d for 6
months
2) Placebo

1: 37.1±4.9
2: 37.1±4.6
1: 28.8±3.18
2: 29.49±4.75

NR

NR

NR

NR

1: 27.76± 4.89
2: 30.63± 4.84

NR

1: 33.74± 6.74
2: 36.37± 7.46

NR

1: 7
2: 8

1: 22.5±1.9
2: 19.9±0.4

NR

1: 25.3±2.1
2: 25.1±1.6

NR

1: 8
2: 6
NR

1: 20.5±1.9
2: 21.1±0.7
1: 23.9±1.2
2: 21.4±1.4

NR

1: 37.2±1.7
2: 35.8±1.5
1: 27.1±1.5
2: 32.6±1.1

NR

Exclusio
n criteria

NR

6 months

Author
defined –
O, H

3 months

Rott

1: 106‐128 1: 28.4±3.9
2: 111–125 2: 27.9±4.1
^

NR

1: 27.1±6.3
2: 27.4±6.2

6 months

Author‐
defined

1: 15
2: 16
1: 7
2: 9
1: 6

NR

1: 21.16±2.25
NR
2: 21.96±1.52 (<25)
1: 28.1±1
NR
2: 28.2±0.7 (25–29.9)
1: 31.6±1.1
NR

1: 26.4±4.1
2: 27.1±4.8
1: 24.6±4.8
2: 27.3±4.4
1: 31.8±4.0

NR

NR

NR
NR

NR

Ng 2001

Mod

1) MET 500 mg t.d.s
2) Placebo

Hong Kong 3 months

1) MET 850 mg b.d
2) Placebo b.d

Italy

Mod

1) MET 500 mg b.d
2) Placebo b.d

Italy

Low

1) MET 500 mg t.i.d
2) Placebo b.d
1) MET 850 mg b.d
2) Placebo b.d
1) MET 850 mg b.d
2) Placebo b.d

Iran

4 months

Denmark

6 months

Denmark

6 months

Indirect
Palomba 2007 Mod
direct
Romualdi
2010
Indirect
Tehrani 2014
Indirect
Trolle 2007
Indirect
Trolle 2010
(Crossover)
Direct
Vanky 2012
Direct

Mod
Mod

Low

1) MET, 500mg b.d 1st week,
Norway
then 1000mg b.d until delivery,
+ 0.8mg folic acid/d +
multivitamin/d
2) Placebo until delivery

NR

2: 6
1: 8
2: 7

24 months Author
1: 14
defined – 2: 13
O, H
6 months Rott
1: 13
2: 10
NIH 1990 1: 20
2: 20
Rott
1: 23
2: 27
Rott
1: 29‐41~
2: 29‐41~

Duration of Rott
pregnancy

1: 88‐98~
2: 70‐94~

2: 621.2±5.5
1: 30.5 (27‐33)
2: 32.0 (26‐34)
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2: 32.2±3.2 (> 30)
NR
1: 24.1 (19.6‐34.2)
Non‐
2: 23.8 (17.9‐30.8)
smokers

1: 24.3±3.1
2: 24.8±2.7

NR

1: 22.4±2.7
2: 22.7±1.9

3.1±3.3/d
3.5±3.8/d

1: 24.7±4.4
2: 27.2±2.6

NR

1: 22.2±2.2
2: 22.3±3.9

NR

1: 27.4±2.2
2: 27.2±6.5
32 (21–42)#

NR

NR

NR

1: 26.82±2.2
2: 27.33±2.4
33.8 (22.2–46.0)#

18‐45

NR

71% had BMI>30

NR

1: 29.7±4.4
2: 29.1±4.3

NR

1: 29.3±7.1
2: 27.4±6.0

NR

NR

NR= not reported; *median and range (1–3 quartile); #mean (5–95% percentiles), (values are for all participants, not reported for individual groups); ^number of patients
varies due to lacking data in some subjects; ~number of participants varied per outcome measured; ^^drop outs not reported.
Results of individual studies – Table 1 of 4
Outcome
Anthropometric
Weight (kg)
BMI (kg/m²)
WHR (cm)

Baillargeon
2004
1: 61.4±1.59
2: 61.4±1.64
1: 24.3±0.53
2: 24.3±0.54
1: 0.8±0.01
2: 0.81±0.01

Chou 2003

Eisenhardt 2006

Fleming 2002

Hoeger 2008

Hoeger 2004

Karimzadeh
2007

1: 34.9±5
2: 37.2±6.4
1: 0.95±0.03
2: 0.92±0.02

1: 29.82±2.82
2: 32.15±2.6

1: 35.2±8.9
2: 35.3±8.6
1: 0.88±0.07
2: 0.88±0.07

1: 35.7±8.6
2: 35.5±6.8

1: 34.7±4.7
2: 37.2±4.6

1: 28.45±2.8
2: 29.29±4.8
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PAI‐1 levels
Reproductive
Menstrual cycles/subject
per 6 months
Hirsutism (FG)
SHBG (nmol/l)

1: 45.4±32.2
2: 48.0±45.9
1: 4.6±0.77
2: 2.4±6.70

1: 0.63±0.28
2: 0.71±0.29

1: 23.5±4.16
2: 21.62±2.73

1: 23.72±4.22
2: 23.47±7.47

1: 29.2±12.3
2: 28.6±16.8

1: 37±21.16
2: 120±21.91
1: 3.03±2.06
2: 3.92±1.75

1: 46±19.4
2: 64.9±25

1: 45.21±7.2
2: 49.53±11.52
1: 1.59±0.26
2: 1.73±0.24

1: 79.03±30.86
2: 81.05±27.11

1: 39.55±5.6
2: 31.35±2.85
1: 90.4±12.03
2: 91.4±10.9
1: 160.8±20.1
2: 196.7±54
1: 38.8±10.8
2: 41.8±8.7
1: 99.4±18.4
2: 127.5±55
1: 115±28.91
2: 128.62±16.37

1: 20.25±2.75
2: 21±2
1: 83±5.5
2: 86.75±6.75

1: 16.8±9.7
2: 18.4±12.3
1: 90.98±11.53
2: 89.18±8.11
1: 178.27±31.71
2: 190.64±37.12

FAI
Testosterone (ng/dl)
DHEAS (µg/ml)
Androstenedione (ng/ml)
Metabolic
Fasting insulin (µIU/ml)
Fasting glucose (mg/dL)
Total cholesterol (mg/dL)
HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)
HOMA‐IR*
CRP (mg/litre)
Adverse effects
GI severe

1: 84.4±12.70
2: 80.1±13.15

1: 143.49±85.92
2: 124.00±43.40

1: 8.2±3.4
2: 11.6±4.9
1: 21.1±8.4
2: 19.1±9.4
1: 10.9±7.9
2: 16.8±11.2
1: 49.7±31.1
2: 71.6±33.8

1: 84.9±12.7
2: 86.5±5.4
1: 145.3±25
2: 157±53.2
1: 43.5±19
2: 43.6±8.9
1: 92.0±15.5
2: 114±27.1
1: 71.3±21.1
2: 87.1±25.1

1: 22.9±10
2: 23±8.9
1: 12.3±11.7
2: 10.1±3.37
1: 65.2±30.4
2: 62.9±22.7

1: 16.71±10.6
2: 17.5±6
1: 94.7±13.2
2: 106.3±18
1: 189.10±58.78
2: 200.70±42.92

1: 4.13±0.68
2: 4.22±0.72
1: 2.8±2.0
2: 4.2±2.8
1: Nausea (30%),
diarrhoea (10%),
vomiting (15%)
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GI related

GI disturbance
1: 15
2: 5
^ (fasting serum insulin (microinternational units per milliliter) x fasting serum glucose (millimoles per liter)/22.5)

Results of individual studies – Table 2 of 4
Outcome

Kelly 2002

Anthropometric
Weight (kg)

1: 94.66±27.13
2: 94.90±15.51
1: 34.6±9.13
2: 35.26±6.53
1: 0.83±0.06
2: 0.88±0.07

BMI (kg/m²)
WHR (cm)
Reproductive
Hirsutism (FG)
SHBG (nmol/l)
FAI
Testosterone (ng/dl)
DHEAS (µg/ml)

Lord 2006

1: 15.8±4.42
2: 17.5±3.79
1: 37±18.33
2: 23.8±5.06
1: 10.6±5.37
2: 14.7±6.64
1: 92.21±27.3
2: 98.06±45.5
1: 2.14±0.92
2: 2.14±0.92

1: 27.41±9.98
2: 30.27±9.35
1: 10.36±4.75
2: 7.94±2.73
1: 72.39±18.46
2: 65.18±17.59
1: 2.59±1.44
2: 1.78±0.88

Androstenedione (ng/dl)
Metabolic
Fasting insulin (µIU/ml)
Fasting glucose (mg/dL)
Total cholesterol (mg/dL)

1: 17.35±8.9
2: 15.36±6.3
1: 90.63±9.54
2: 90.99±8.64
1: 184.84±31.71
2: 218.48±44.47

Maciel 2004a
(non‐obese)

Maciel 2004b
(obese)

Moghetti 2000

Morin‐Papunen
2012

Onalan 2005a

1: 73.5±18.0
2: 76.0±18.0
1: 24.9±7.12
2: 25.3±5.07

1: 36.5±6.77
2: 36.2±2.92

1: 9.4±5.54
2: 9.2±4.23
1: 169.5±63.05
2: 274.3±26.5

1: 7.3±5.36
2: 9.1±6.83
1: 194.1±110.54
2: 236.5±133.46

1: 65±19.8
2: 102.9±23.8
1: 0.01±0.00
2: 0.01±0.00
1: 1.4±0.53
2: 2.3±1.41

1: 107.6±22.84
2: 101.6±44.65
1: 0.01±0.00
2: 0.01±0.00
1: 2.3±0.85
2: 2.1±0.98

1: 6.3±1.58
2: 14.1±3.94
1: 81.9±11.08
2: 77.5±4.23
1: 167.6±30.36
2: 147.5±32.43

1: 21.1±9.3
2: 23.2±12.2
1: 84.6±12.97
2: 84.5±13.9
1: 187.5±29.61
2: 165.3±43.18

1: 26±4.64
2: 31.9±3.81
1: 0.82±0.07
2: 0.82±0.07

1: 0.80±0.1
2: 0.81±0.1

1: 21.61±3.15
2: 22.08±1.8
1: 0.83±0.07
2: 0.86±0.03
1: 8.93±7.42
2: 8.09±5.79

1: 44.6±35.16
2: 34.4±18.91

1: 3.33±0.23
2: 3.32±0.75

1: 10.2±7.3
2: 21.3±13.51
1: 79.27±5.95
2: 88.28±6.31
1: 178.27±15.47
2: 170.92±26.68

1: 19±0.01
2: 0.21±0.03
1: 73.56±4.76
2: 74.86±10.45
1: 163.68±29.44
2: 172.69±16.66

37

HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)
HOMA‐IR (formula not
reported)
Adverse effects
GI severe

1: 48.72±9.67
2: 49.11±7.35
1: 92.81±73.19
1: 110.98±32.87
2: 108.28±60.99 2: 148.49±44.47
1: 221.43±111.83 1: 127.55±62.89
2: 230.29±83.87 2: 118.69±54.92
1: 3.86±1.92
2: 3.44±1.29

1: 38.3±11.61
2: 57.5±19.74
1: 100±33.26
2: 78.1±28.2
1: 26.8±70.75
2: 59.8±32.14

1: 45.6±15.23
2: 33.3±7.32
1: 115±29.33
2: 110.8±37.57
1: 134.9±86.29
2: 106.7±40.02
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1: 28.92±6.66
2: 39.72±10.46
1: 94.93±27.34
2: 95.16±19.7
1: 133.22±19.8
2: 142.7±32.72

1: 86.80±32.77
2: 99.20±70.86

1: Nausea (n=5)
2: Nausea (n=2)
2: Vertigo (n=1),
headache (n=1)
1: Heartburn (n=1),
mild abdominal
pain (n=1)

Other
GI related

Results of individual studies – Table 3 of 4
Outcome

Onalan 2005b

Onalan 2005c

Ng 2001

Palomba 2007

Romualdi 2010 Tehrani 2014

Anthropometric
Weight (kg)
BMI (kg/m²)
WHR (cm)
Reproductive
Hirsutism (FG)
SHBG (nmol/)

1: ‐2.3±3.93
2: 1.5±3.03
1: 27.83±0.68
2: 28.37±0.88
1: 0.86±0.02
2: 0.92±0.02

1: 30.53±1.82
2: 34.66±3.46
1: 0.89±0.05
2: 0.95±0.03

1: 9.81±8.13
2: 4.53±7.85

1: 10.22±6.24
2: 14.13±7.61

1: 24.4±4.3
2: 22.7±3.5

1: 25.7±11.7
2: 31.8±16.2

FAI
Testosterone (ng/dl)

Trolle 2007

1: 37.49±14.42

1: 22.4±2.0
2: 22.6±1.9

1: 22.1±2.52
2: 23.3±4.1
1: 0.75±0.1
2: 0.76±0.1

1: 11±2
2: 10.8±1.8
1: 27.1±5.3
2: 26.3±4.1
1: 21.2±5.3
2: 22.7±5.1
1: 150±50

1: 9.3±3.5
2: 10.6±7.4
1: 45.1±15.5
2: 49.6±18.8
1: 4.19±2.1
2: 5.05±3.91
1: 44±15

1: 26.11±11
2: 27.33±2.4

1: 83±19.6
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2: 49.03±20.19
DHEAS (µg/ml)

1: 2.45±0.49
2: 3.59±0.81

1: 2.7±1.2
2: 3.04±0.75

1: 0.16±0.02
2: 0.24±0.06
1: 81.68±10.11
2: 79.78±10.78
1: 170.09±17.04
2: 194.52±37.9
1: 19.81±8.38
2: 21.64±8.33
1: 96.52±30.96
2: 115.05±16.55
1: 151.31±35.46
2: 165.17±32.53

1: 0.19±0.08
2: 0.23±0.03
1: 82.49±12.71
2: 81.96±8.12
1: 173.07±28.42
2: 207.08±28.12
1: 16.64±6.86
2: 21.77±4.17
1: 73.16±49.67
2: 112.76±38.76
1: 107.1±41.9
2: 183.8±26.67

Androstenedione (ng/ml)
Metabolic
Fasting insulin (µIU/ml)
Fasting glucose (mg/dL)
Total cholesterol (mg/dL)
HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)

2: 150±50
1: 2.62±0.41
2: 2.58±0.44
1: 1.7±0.3
2: 1.8±0.3

1: 50.3±11.5
2: 48.3±15.2
1: 73.4±23.2
2: 69.6±34.8

1: 151±22.4
2: 143.6±28.7
1: 50.3±11.5
2: 48.3±15.2
1: 87.9±14.8
2: 89.4±10.6
1: 66.7±12.8
2: 69.4±13.6

HOMA‐IR*

Nausea/vomiting
1: 3
2: 1
1: 2

GI disturbance

^ (fasting serum insulin (microinternational units per milliliter) x fasting serum glucose (millimoles per liter)/22.5)
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BMI (kg/m²)

1: 49±10
2: 49±9.5

1: 2.24±2.24
2: 2.25±2.25

Adverse effects
GI severe

Outcome
Anthropometric
Weight (kg)

GDG4: Metformin evidence review
2: 83±19.6

1: 9.36±8.28
2: 9.46±8.36
1: 95.32±9.37
2: 95.32±9.37

1: 91.88±5.40
2: 91.88±9.01
1: 174.01±34.80
2: 201.08±61.87

1: 79.72±35.43
2: 106.29±62.00

2: 58±41
1: 2.197±0.73
2: 2.258±0.72

Trolle 2010

Vanky 2012

1: 94.1±21.23
2: 97.3±21.54
1: 32.5±7.0
2: 31.3±5.5

1: 29
2: 2
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WHR (cm)
Reproductive
Hirsutism (FG)
SHBG (nmol/)
FAI
Testosterone (ng/dl)

1: 0.86±0.09
2: 0.86±0.09

1: 0.09±0.03
2: 0.09±0.05
1: 66.6±23.99
2: 70.9±18.90

DHEAS (µg/ml)
Androstenedione (ng/ml)
Metabolic
Fasting insulin (µIU/ml)
Fasting glucose (mg/dL)
Total cholesterol (mg/dL)
HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)
HOMA‐IR ^

1: 58.2±49.4
2: 86±57.17
1: 94±7.89
2: 98±2.63
1: 188±29.56
2: 190±32.51
1: 49±56.96
2: 49±55.32
1: 119±23.64
2: 119±32.51
1: 103±55.75
2: 121±46
1: 1.65±6.46
2: 2.86±9.40

1: 152.86±72.10*
2: 178.82±152.86*
1: 1.22±0.59*
2: 0.99±0.44*

1: 79.28±12.61*
2: 79.28±9.01*

Adverse effects
GI severe
GI related
*”Last measured or registered in pregnancy: i.e. for those who passed gestational week 36 it was gestational week 36, for those who gave birth after gestational week 24
but before gestational week 36 it was the last visit before birth”
^(fasting serum insulin (µIU/mL) x fasting venous plasma glucose (mg(dL)/405)
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Results of meta‐analysis
Outcome
Weight [kg]
BMI<25kg/m2
BMI>25kg/m2
BMI<or>25kg/m2
BMI [kg/m2]
BMI<25kg/m2
BMI>25kg/m2
WHR
BMI<25kg/m2
BMI>25kg/m2
BMI<or>25kg/m2
Hirsutism [FG score]
BMI<25kg/m2
BMI>25kg/m2
BMI NR
SHBG [nmol/l]
BMI<25kg/m2
BMI>25kg/m2
BMI<or>25kg/m2
BMI NR
FAI
BMI<25kg/m2
BMI>25kg/m2
BMI NR
Testosterone [ng/dl]
BMI<25kg/m2
BMI>25kg/m2
BMI<or>25kg/m2
BMI NR
Fasting insulin [uIU/ml]
BMI<25kg/m2
BMI>25kg/m2
BMI<or>25kg/m2

Time point RCTs

N

Statistical method

Effect size [95% CI]

P value

3‐6m
6m
3‐6m
6m
3‐24m*
3‐24m*
3m‐48w*
3‐6m
6m
3‐6m
6m
6‐24m*
6‐24m*
6m
6m
3‐24*
3‐24*
3‐48wk*
6m
6m
3‐24m*
6‐24m*
3m‐48wk*
6m

518
58
299
161
802
169
633
645
112
372
161
174
96
58
20
437
138
207
72
20
128
50
58
20
674
138
442
74
20
375
46
269
60

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐1.93 [‐4.56, 0.70]
0.00 [‐0.83, 0.83]
‐3.56 [‐5.37, ‐1.75]
‐3.20 [‐12.53, 6.13]
‐0.48 [‐0.94, ‐0.02]
‐0.02 [‐0.29, 0.25]
‐0.89 [‐1.60, ‐0.19]
‐0.02 [‐0.04, 0.00]
‐0.01 [‐0.02, ‐0.01]
‐0.02 [‐0.06, 0.01]
0.00 [‐0.03, 0.03]
‐0.33 [‐1.44, 0.79]
0.15 [‐1.13, 1.43]
‐1.66 [‐5.22, 1.90]
‐1.70 [‐5.31, 1.91]
‐0.01 [‐0.29, 0.27]
‐2.24 [‐7.93, 3.44]
0.97 [‐0.91, 2.85]
0.00 [‐0.02, 0.02]
13.20 [1.41, 24.99]
‐0.56 [‐2.80, 1.68]
‐1.06 [‐3.28, 1.15]
1.26 [‐2.69, 5.20]
‐4.10 [‐9.39, 1.19]
‐13.87 [‐27.91, 0.17]
‐30.66 [‐67.48, 6.16]
‐3.48 [‐9.00, 2.04]
‐4.30 [‐14.14, 5.54]
‐5.85 [‐38.74, 27.04]
‐0.05 [‐0.17, 0.06]
‐3.76 [‐11.38, 3.86]
‐0.04 [‐0.22, 0.14]
‐27.80 [‐54.84, ‐0.76]

0.15
1.0
0.0001
0.67
0.04
0.88
0.01
0.06
<0.001
0.20
1.0
0.56
0.82
0.36
0.36
0.95
0.44
0.31
1.0
0.03
0.62
0.35
0.53
0.13
0.05
0.10
0.22
0.39
0.73
0.38
0.33
0.63
0.04

3‐24m*
3m‐48w^
6m
6m
3‐48wk*
6m
3‐48wk*
6m

5
1
3
1
18
6
12
10
3
6
1
9
4
4
1
14
5
7
1
1
6
2
3
1
16
5
9
1
1
12
2
9
1

I2
(%)
69
NA
0
NA
20
0
16
83
0
90
NA
0
0
24
NA
52
78
0
NA
NA
36
0
19
NA
92
94
99
NA
NA
83
96
71
NA

Favours
No difference
No difference
Metformin
No difference
Metformin
No difference
Metformin
No difference (MET)
Metformin
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
Placebo**
No difference
No difference
No difference
No difference
Metformin
No difference
No difference
No difference
No difference
No difference
No difference
No difference
Metformin
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42
Fasting glucose [mg/dl]
3m‐48wk* 16
620
MD (IV, Random, 95% CI)
‐1.11 [‐2.54, 0.31]
0.12
0
No difference
BMI<25kg/m2
3‐6m
4
119
MD (IV, Random, 95% CI)
1.36 [‐2.09, 4.81]
0.44
0
No difference
BMI>25kg/m2
3m‐48wk* 11
443
MD (IV, Random, 95% CI)
‐0.76 [‐2.58, 1.06]
0.41
0
No difference
BMI<or>25kg/m2
6m
1
58
MD (IV, Random, 95% CI)
‐4.00 [‐7.03, ‐0.97]
0.01
NA
Metformin
Total cholesterol [mg/dl] 3‐6m
13
441
MD (IV, Random, 95% CI)
‐10.93 [‐20.53, ‐1.33]
0.03
44
Metformin
BMI<25kg/m2
3‐6m
5
194
MD (IV, Random, 95% CI)
‐2.12 [‐14.32, 10.09]
0.73
12
No difference
BMI>25kg/m2
3‐6m
7
175
MD (IV, Random, 95% CI)
‐21.32 [‐35.39, ‐7.25]
0.003
38
Metformin
BMI<or>25kg/m2
6m
1
72
MD (IV, Random, 95% CI)
‐2.00 [‐16.35, 12.35]
0.78
NA
No difference
HDL [mg/dl]
3‐24m*
12
338
MD (IV, Random, 95% CI)
‐2.24 [‐5.71, 1.23]
0.21
46
No difference
BMI<25kg/m2
6‐24m*
4
96
MD (IV, Random, 95% CI)
‐5.86 [‐14.81, 3.09]
0.20
67
No difference
BMI>25kg/m2
3‐6m
7
170
MD (IV, Random, 95% CI)
‐0.99 [‐3.98, 1.99]
0.51
11
No difference
BMI<or>25kg/m2
6m
1
72
MD (IV, Random, 95% CI)
0.00 [‐25.94, 25.94]
1.00
NA
No difference
LDL [mg/dl]
3‐24m^^
12
308
MD (IV, Random, 95% CI)
‐7.90 [‐16.46, 0.66]
0.07
41
No difference (MET)^^
BMI<25kg/m2
6‐24m*
4
96
MD (IV, Random, 95% CI)
0.95 [‐7.01, 8.91]
0.82
0
No difference
BMI>25kg/m2
3‐6m
6
120
MD (IV, Random, 95% CI)
‐23.35 [‐34.83, ‐11.86]
P<0.0001 0
Metformin
BMI<or>25kg/m2
6m
1
72
MD (IV, Random, 95% CI)
0.00 [‐13.13, 13.13]
1.00
NA
No difference
BMI NR
6m
1
20
MD (IV, Random, 95% CI)
‐15.47 [‐74.52, 43.58]
0.61
NA
No difference
Triglycerides [mg/dl]
3‐6m
13
361
MD (IV, Random, 95% CI)
‐11.85 [‐21.87, ‐1.83]
0.02
37
Metformin
BMI<25kg/m2
3‐6m
4
84
MD (IV, Random, 95% CI)
‐5.83 [‐15.02, 3.36]
0.21
0
No difference
BMI>25kg/m2
3‐6m
7
185
MD (IV, Random, 95% CI)
‐11.99 [‐31.69, 7.72]
0.23
62
No difference
BMI<or>25kg/m2
6m
1
72
MD (IV, Random, 95% CI)
‐18.00 [‐41.61, 5.61]
0.14
NA
No difference
BMI NR
6m
1
20
MD (IV, Random, 95% CI)
‐8.86 [‐95.50, 77.78]
0.84
NA
No difference
* removal of long duration study in sensitivity analysis does not significantly change the direction of effect, statistical significance or heterogeneity; ** removal of Kelly
2002, an outlier in far direction of placebo in sensitivity analysis does not significantly change the direction of effect, statistical significance or heterogeneity of overall
results; ^removal of long duration study in sensitivity analysis made the overall statistical significance p=0.07; ^^removal of long duration study in sensitivity analysis made
the overall statistical significance p=0.05/44%.
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FOREST PLOTS
Weight
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BMI
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WHR
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Hirsutism
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SHBG
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FAI
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Testosterone
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Fasting insulin
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Fasting glucose
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Total cholesterol
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HDL
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LDL
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Triglycerides
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FUNNEL PLOTS (ONLY FOR OUTCOMES WITH 10 OR MORE STUDIES)
BMI

WHR
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SHBG

Testosterone

57

GDG4: Metformin evidence review

Fasting insulin

Fasting glucose
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Total cholesterol

HDL
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LDL

Triglycerides
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Metformin versus metformin + COCP – ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration

PCOS criteria N

Age (years)

Age at
menarche
(years)
NR

Moro 2013

Mod

1) 500mg MET t.i.d
2) 500mg MET t.i.d + [0.03mg
EE + 3mg DRSP] 21/7

Italy

6 months

Rott

1: 25
2: 26

1: 25+5
2: 25+4

Haydardede‐
oglu 2009

Mod

3 months

Rott

1: 20
2: 20

1: 24.37±5.5
2: 25±6.09

NR

Wu 2008

Mod

1) 850mg MET b.d
Turkey
2) 850mg MET b.d + [5mg cyclic
MPA b.d (between day 15‐25 of
menstrual cycle)]
1) 500mg MET t.i.d
China
2) 500mg MET t.i.d + [35µg EE +
2 mg CPA] 21/7

3 months

Rott

Obese
1: 7
2: 6
Non‐obese
1: 11
2: 10

Obese
1: 25.6+3.6
2: 24.5+2.4
Non‐obese
1: 25.6+4.2
2: 25.8+4.0

NR

Quality and certainty
Outcome

Moro 2013
Very low (A, B, E)

Haydardedeoglu 2009
Very low (A2, B, E)

Wu 2008
Very low (A, B, E)

Moro 2013

Haydardedeoglu 2009

Wu 2008 (obese)

Wu 2008 (non‐obese)

1: 65.89±14.02
2: 65.06±15.85
1: 25.41±5.77
2: 24.94±6.13

1: 22.4±0.8
2: 24.6±1.6

1: 20.9±1.4
2: 21.3±1.9

Results of individual studies
Outcome
Anthropometric
Weight (kg)
BMI (kg/m²)

BMI (kg/m2)

Smoking
status

Median
(range)
1: 25.1 (21.9‐
28.3)
2: 26.5 (21.3‐
30)
1: 25.78±5.58
2: 25.86±5.66

n (%)
1: 10 (40)
2: 10
(38.4)

Obese
1: 25.6+0.6
2: 25.2+1.0
Non‐obese
1: 21.5+1.8
2: 21.6+1.4

Non‐
smokers

Non‐
smokers
(exclusio
n criteria)

WHR (cm)
PAI‐1 levels
Reproductive
Irregular cycles
Hirsutism (FG)
SHBG (µg/ml)
FAI
Testosterone (nmol/l)

1: 9.9±5
2: 1.1±0.4
1: 3.08±0.6
2: 2.1±0.4

Free testosterone (pg/ml)
DHEAS (ng/ml)
Androstenedione (ng/ml)
Metabolic
Fasting insulin (mg/dl)

1: 2.29±1.21
2: 3.54±1.18
1: 2.78±1.23
2: 5.19±1.23
1: 2579.87±1655.66
2: 2655.37±1934.61

Fasting glucose (mg/dL)

OGTT

LDL (mg/dl)
Triglycerides (mg/dl)
HOMA‐IR*

1: 2.7±0.6
2: 2.4±0.7

1: 2.1±0.5
2: 1.8±0.6

1: 14.5±4.1
2: 15.1±4.2

1: 11.2±4.2
2: 10.8±3.6

1: 6.5±1.4
2: 5.9±2.0

1: 5.8±0.8
2: 5.4±1.8

1: 87.06±7.58
2: 89.25±6.65

Fasting glucose‐insulin
ratio

HDL (mg/dL)
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1: 0.77±0.04
2: 0.80±0.03

1: 11.91±5.63
2: 11.14±4.8

Fasting insulin (mIU/l)

Total cholesterol (mg/dL)

1: 0.78±0.03
2: 0.82±0.03

1: 177.8±25.1
2: 221.1±37.4
1: 73.7±10.4
2: 79.8±16.6
1: 95±11.8
2: 100.8±28.8
1: 94.9±44.8
2: 128±40.9

1: 108.78±35.42
2: 106.56±26.13
1: 161.93±25.02
2: 163.43±30.7
1: 56.8±15.84
2: 48±11.18
1: 94.6±25.38
2: 100.37±31.17
1: 76.86±29.87
2: 96.31±44.94
1: 2.56±0.68
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2: 2.5±1.21
CRP
Psychological
QoL
Depression
Adverse effects
GI related
* formula: fasting glucose [mmol/L] x fasting insulin [μU/mL] divided by 22.5

Results of meta‐analysis
Outcome
BMI
BMI<25kg/m2
BMI<or>25kg/m2
WHR
BMI<25kg/m2
BMI>25kg/m2
Testosterone [nmol/l]
BMI<25kg/m2
BMI<or>25kg/m2
Fasting insulin [mIU/l]
BMI<25kg/m2
BMI>25kg/m2
F glucose‐insulin ratio
BMI<25kg/m2
BMI>25kg/m2
Total cholesterol [mg/dl]
HDL [mg/dl]
LDL [mg/dl]
Triglycerides [mg/dl]

Time
point
3m
3m
3m
3m
3m
3m
3‐6m
3m
3‐6m
3m
3m
3m
3m
3m
3m
3‐6m
3‐6m
3‐6m
3‐6m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

3
1
2
2
1
1
3
1
3
2
1
1
2
1
1
2
2
2
2

74
21
53
34
21
13
125
21
104
34
21
13
34
21
13
91
91
91
91

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐1.07 [‐2.57, 0.44]
‐0.40 [‐1.84, 1.04]
‐1.43 [‐3.80, 0.94]
‐0.03 [‐0.06, ‐0.01]
‐0.03 [‐0.06, 0.00]
‐0.04 [‐0.07, ‐0.01]
0.13 [‐0.72, 0.97]
0.30 [‐0.17, 0.77]
0.04 [‐1.26, 1.34]
0.05 [‐2.64, 2.74]
0.40 [‐2.94, 3.74]
‐0.60 [‐5.13, 3.93]
0.46 [‐0.57, 1.48]
0.40 [‐0.81, 1.61]
0.60 [‐1.31, 2.51]
‐22.39 [‐63.36, 18.57]
1.22 [‐13.38, 15.82]
‐5.79 [‐15.71, 4.13]
‐26.30 [‐42.99, ‐9.60]

0.16
0.59
0.24
0.002
0.05
0.02
0.77
0.22
0.95
0.97
0.81
0.80
0.38
0.52
0.54
0.28
0.87
0.25
0.002

49
NA
43
0
NA
NA
91
NA
94
0
NA
NA
0
NA
NA
91
85
0
0

No difference
No difference
No difference
Metformin
Metformin
Metformin
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
Metformin
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FOREST PLOTS
BMI
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WHR

Testosterone
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Fasting insulin

Fasting glucose‐insulin ratio
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Total cholesterol

HDL

LDL
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Triglycerides
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Metformin versus lifestyle – ADOLESCENTS AND ADULTS
A systematic review by Naderpoor et al. was identified by our search, along with three RCTs that were included in the systematic review. Naderpoor 2015 included an
additional RCT that did not meet out PICO. Therefore, we reperformed all meta‐analyses that included this study (meta‐analyses by Naderpoor are shaded grey) and for
those outcomes where Naderpoor 2015 did not combined all three studies due to differences in timepoints (ie. Naderpoor did not combine studies of 3m and 6m). Risk of
bias/quality appraisal will be adopted from Naderpoor 2015. There was insufficient evidence to warrant subgroup or sensitivity analysis by age and all participants were in
the obese BMI range.
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration PCOS

N

Age (years)

Esfahanian
2013

High

Iran

3 months Rott

1: 17
2: 13

1: 21.9±9.3
2: 20±4.6

Hoeger 2008

Mod

USA

6 months NIH

Hoeger 2004

Mod

1) 1000mg/d ‐ 2000mg/d MET
2) HC diet ‐ for 5–10% weight
reduction
1) 850mg MET 2/d
2) LS
1) 850mg MET 2/d
2) placebo + LS

USA

6 months NIH

1: 6
2: 8
1: 6
2: 8

1: 16±1.7
2: 15.4±1.2
1: 29.5±6.4
2: 27.1±4.3

Certainty and quality
Outcome

Esfahanian 2013 Hoeger 2008
Very low Indirect Very low (A, B)
A,B,E
direct

Hoeger 2004
Very low Indirect
A, B E

Results of individual studies
Outcome
Anthropometric
Weight (kg)
BMI (kg/m²)
Thrombo events
WHR
PAI‐1 levels

Esfahanian 2013

Hoeger 2008

Hoeger 2004*

1: 30.3±3.5
2: 30.1±5.5

1: 35.7±8.6
2: 34.9±7.0

1: 36.15±5.29
2: 40.63±7.98

1: 0.77± 0.05
2: 0.7±0.05
1: 45.4±32.2

Age at
menarche
NR

BMI (kg/m2)

NR

1: 34.3±6.5
2: 37.8±8.2
1: 37.1±4.9
2: 40±7.4

NR

1: 31.1±3.3
2: 34.1±5.4

Smoking
status
Excluded

Non‐
smokers
NR
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2: 45.0±25.6
Reproductive
Irregular cycles
Hirsutism (FG)
SHBG (nmol/l)
FAI
Testosterone (ng/dl)
DHEAS (ng/ml)
Androstenedione (ng/ml)
Metabolic
Insulin resistance
Fasting insulin (mg/dl)
Fasting insulin (mIU/ml)
Fasting glucose (mg/dL)
OGTT
Clamp
Total cholesterol (mg/dL)
HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)
HOMA
CRP (mg/dL)
Psychological
QoL

1: 14.42±5.19
2: 19.03±6.06
1: 201.7±81.3
2: 293±84.4

1: 8.2±3.4
2: 8.2±2.0
1: 21.1±8.4
2: 32.0±21.7
1: 10.9±7.9
2: 9.5±5.3
1: 49.7±31.1
2: 64.5±30.2

1: 11.5±6.2
2: 9.1±4.2
1: 85.4±6.9
2: 91.3±10.5

1: 19.8±10.4
2: 22.0±10.5
1: 84.9±12.7
2: 81.8±9.1

1: 198±49.4
2: 176±39
1: 42±15.9
2: 47±12.3
1: 99±23
2: 82±31.7
1: 137±68.8
2: 106±74.8
1: 2.4±1.4
2: 2.05±1
1: 3.7±1.9
2: 4.2±1.6

1: 145.3±25
2: 156.2±31
1: 43.5±19
2: 40.4±7.6
1: 92.0±15.5
2: 101.2±32.3
1: 71.3±21.1
2: 109.6±67.9

1: 2.8±2.0
2: 3.8±3.6

1: 23.77±8.16
2: 34.44±15.23

1: 45.35±16.74
2: 51.38±24.73

1: 91.24±10.3
2: 98.83±6.52
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Depression
Adverse effects
GI related

1: 2
2: 0
* means and SDs taken from Naderpoor 2015 because the original article reported percentage change from baseline and Naderpoor obtained means and SDs.

Results of meta‐analysis
Outcome
BMI
Menstruation (cycle/mnth)
Testosterone
SHBG (nmol/l)
FAI
Fasting glucose (mg/dl)
Fasting insulin [mIU/ml]
Total cholesterol [mg/dl]
HDL [mg/dl]
LDL [mg/dl]
Triglycerides [mg/dl]
CRP [mg/dl]

FOREST PLOTS
BMI

Time
point
3‐6m
6m
3‐6m
6m
6m
3‐6m
3‐6m
3‐6m
3‐6m
3‐6m
3‐6m
3‐6m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

3
2
3
2
2
3
2
2
2
2
2
2

58
28
64
34
28
64
44
44
44
44
44
44

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐0.53 [‐3.42, 2.35]
‐0.08 [‐1.18, 1.02]
‐4.81 [‐8.83, ‐0.80]
10.75 [0.84, 20.66]
0.08 [‐2.38, 3.98]
‐4.78 [‐9.90, 0.34]
1.93 [‐1.60, 5.46]
5.00 [‐27.22, 37.22]
0.70 [‐7.63, 9.03]
1.62 [‐23.66, 26.91]
‐4.07 [‐71.98, 63.84]
‐0.58 [‐1.73, 0.58]

0.72
0.88
0.02
0.03
0.35
0.07
0.28
0.76
0.87
0.90
0.91
0.33

0
0
0
0
0
6
0
55
0
55
72
0

No difference
No difference
Metformin
Lifestyle
No difference
No difference (MET)
No difference
No difference
No difference
No difference
No difference
No difference
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Testosterone

SHBG

Fasting glucose
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Fasting insulin

Total cholesterol

HDL
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LDL

Triglycerides

CRP
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Metformin + lifestyle versus lifestyle ± placebo – BMI>25 – ADULTS AND ADOLESCENTS
Fux Otta data not included in meta‐analysis due to 4m timepoint – no statistically significant differences found for any outcome.
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration PCOS

N

Age (years)

Fux Otta 2010

Mod

Argentina

4 months NIH

Gambineri
2006
Hoeger 2004

Low

Italy
USA

6/12
Rott
months
6 months NIH

Ladson 2011

Mod

USA

6 months NIH

Ladson 2011

Low

USA

6 months NIH

Pasquali 2000

Mod

Italy

7 months Rott

Tang 2006

Low

1) 750mg MET 2/d + LS
2) placebo + LS
1) 850mg MET 2/d + LS
2) placebo + LS
1) 850mg MET 2/d + LS
2) placebo + LS
1) 500mg MET 4/d + LS
2) placebo + LS
1) 500mg MET 4/d + LS
2) placebo + LS
1) 850mg MET 2/d + LS
2) placebo + LS
1) 850mg MET 2/d + LS
2) placebo + LS

UK

6 and 12

1: 14
2: 15
1:20
2:19
1: 5
2: 8
1: 22
2: 16
1: 11
2: 11
1: 10
2: 8
1: 56
2: 66

1: 25.47±4.82
2: 24.7±3.46
1: 28±8
2: 26±5
1: 30.4±5.4
2: 27.1±4.3
1: 29±4.5
2: 28.8±4.6
1: 16.1±1.5
2: 15.4±1.2
1: 30.8±7.4
2: 32.3±5.0
1: 29.7±3.7
2: 29.8±3.8

Mod

Rott

Age at
menarche
NR
NR
NR
NR
NR
NR
NR

BMI (kg/m2)
1: 32.4±6.7
2: 35.6±4.98
1: 35±4
2: 37±5
1: 41.7±6.2
2: 40±7.4
1: 38.0±7.8
2: 38.3±8.0
1: 37.1±5.8
2: 35.9±6.6
1: 39.8±7.9
2: 39.6±6.9
1: 38.1±5.08
2: 37.9±6.5

Smoking
status
NR
NR
NR
NR
NR
NR
NR

Results of meta‐analysis by Naderpoor 2015
Outcome
Menstrual cycles
WHR
Hirsutism (FG score)
Testosterone (ng/dl)
FAI (pg/ml)
SHBG (nmol/l)
DHEAS (mmol/l)
Fasting glucose
Fasting insulin (mU/ml)
QUICKI

Time
point
6m
6m
6m
6m
6m
6m
6m
6m
6m
6m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

2
2
4
6
5
6
2
2
4
2

28
140
113
246
225
245
57
28
108
161

MD (IV, Fixed, 95% CI)
MD (IV, Fixed, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Fixed, 95% CI)
MD (IV, Random, 95% CI)

‐0.08 [‐1.18, 1.02]
0.00 [‐0.03, 0.03]
0.67 [‐2.40, 3.73]
‐4.27 [‐11.83, 3.29]
0.30 [‐1.42, 2.02]
‐0.07 [‐3.74, 3.60]*
0.74 [‐0.38, 1.85]
‐2.91 [‐13.31, 7.48]
2.89 [‐0.37, 6.15]
0.00 [‐0.02, 0.01]

0.88
0.98
0.67
0.27
0.73
0.97
0.20
0.58
0.08
0.58

0
0
8
27
0
15
0
47
0
19

No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
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Total cholesterol (mg/dl)
6m
3
176
MD (IV, Random, 95% CI)
2.44 [‐8.87, 13.75]
0.67
16
No difference
HDL (mg/dl)
6m
3
93
MD (IV, Random, 95% CI)
‐2.61 [‐6.45, 1.23]
0.18
0
No difference
LDL (mg/dl)
6m
3
92
MD (IV, Random, 95% CI)
‐4.53 [‐16.67, 7.61]
0.46
0
No difference
Triglycerides (mg/dl)
6m
4
215
MD (IV, Random, 95% CI)
11.86 24.98, 28.70
0.17
0
No difference
Overall physical well‐being 6m
2
55
MD (IV, Random, 95% CI)
‐0.27 [‐0.88, 0.33]
0.38
0
No difference
Overall emotional well‐
6m
2
55
MD (IV, Random, 95% CI)
‐0.28 [‐1.16, 0.59]
0.53
25
No difference
being
Overall general well‐being 6m
2
55
MD (IV, Random, 95% CI)
‐0.19 [‐0.74, 0.35]
0.48
0
No difference
*switch to positive as the systematic review that this effect estimate was adopted from has the analysis set up for a negative SHBG result.

Fux Otta data not included in meta‐analysis due to 4m timepoint – no statistically significant differences found for any outcome.
Outcome
Testosterone (ng/dl)
Androstenedione (ng/ml)
Fasting glucose (mg/dl)
2 h‐OGTT glucose (mg/dl)
Fasting insulin (mU/ml)
2 h‐OGGT insulin (mU/ml)
HOMA‐IR
Cholesterol (mg/dl)
LDL‐C (mg/dl)
HDL‐C (mg/dl)
Triglycerides (mg/dl)

MET + LS
76.36+13.59
2.58+1.21
85.14+11.12
86.57+20.73
9.42+5.13
30.6+18
2.05+1.36
158.5+29.42
76.35+22.35
43.29+8.25
115.28+70.5

Placebo + LS
88.2+24.83
2.96+1.44
89+10.82
94.93+16.9
15.31+5.36
50.8+34.6
3.31+1.08
185+28.71
88.2+27.112
43.29+8.25
124.25+61.92

Results of individual studies in additional meta‐analysis
Outcome

Fux Otta 2010 Gambineri 2006 Hoeger 2004

Weight (kg)

1: 93±16
2: 88±14
1: 31.53±4.98 1:35±5
2: 34.16±4.95 2: 33±5
No serious
1: 2 transient
nor mild
(abdominal
adverse
swelling, mild
diarrhea,

BMI (kg/m²)
Side effects

1: 41.72±9.18
2: 40.63±7.98
NR

Ladson 2011
(adults)

1: 38±7.8
2: 38.3±8
In MET,
diarrhea and
headaches

Ladson 2011
(adolescents)

Pasquali 2000

1: 94±17
2: 97±18
1: 37.1±5.8
1: 36.4±7.4
2: 35.9±6.6
2: 38.0±6.2
Drop outs listed 1: transient
as lost interest/ mild diarrhea
unable to
and flatulence
comply.
during the first

Tang 2006
1: 99.9±15.0
2: 99.2±17.3
1: 37.1±5.04
2: 37.4±6.3
1: 11 side‐
effects, but
type not
described
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events in
flatulence) in
both groups. 1st 2 wks
2: 0

were
significantly
more common.

2 weeks of
treatment.
2: 0

2: 6

Results of additional meta‐analysis
Outcomes not meta‐analysed in Naderpoor 2015, or where studies were included that do not meet our PICO.
Time
point
4‐6m
6‐7m

Outcome
BMI
Weight

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

7
3

281
179

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐0.13 [‐1.49, 1.24]
1.46 [‐3.23, 6.15]

0.85
0.54

0
0

No difference
No difference

Certainty and quality
Outcome

FOREST PLOTS
BMI

Fux Otta 2010 Gambineri 2006 Hoeger 2004
direct
indirect
Indirect
Very low (A2, B, A, E
E)

Ladson 2011
Indirect
E b low

Ladson 2011
Indirect
E b low

Pasquali 2000
Direct
A,B low

Tang 2006
Indirect
E low
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Weight
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Metformin versus metformin (dose)
Characteristics of included study
Study ID

ROB

Harborne 2005 High

Interventions

Setting

Duration PCOS

N

Age (years)

1) 500mg MET t.i.d
2) 850mg MET t.i.d

UK

8
months

1: 36
2: 32

NR

NR= not reported
Results of individual study
Outcome
Weight (kg)

Harborne 2005
1: 101±19.90
2: 92.7±14.57

Author
defined

Age at
menarche
NR

BMI (kg/m2)
All participants:
37.2 [35.9,38.5]

Smoking
status
NR
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Metformin versus anti‐androgen + COCP ‐ ADULTS
Characteristics of included study
Study ID

ROB

Interventions

Setting

Duration PCOS

N

Age (years)

Mehrabian
2016

Low

1) 1000mg MET/d
2) 62.5mg FLU + [0.03mg EE +
0.15mg levonorgestrel]

Iran

6 months NIH
criteria

1: 34
2: 34

1: 29.18±8.288
2: 29.00±7.663

NR= not reported

Results of individual study
Outcome
BMI (kg/m²)
Fasting glucose (mg/dL)
HDL (mg/dL)
Triglycerides (mg/dL)
CRP (mg/L)

Mehrabian 2016
1: 29.54±4.18
2: 29.75±4.01
1: 78.32±15.53
2: 91.00±13.33
1: 42.50±6.72
2: 42.23±6.85
1: 193.18±53.90
2: 187.44±52.01
1: 1.45±0.47
2: 1.22±0.29

Age at
menarche
NR

BMI (kg/m2)
1: 29.83±4.146
2: 29.83±4.159

Smoking
status
Exclusion
criteria
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Metformin + lifestyle versus anti‐androgen + lifestyle – ADULTS
Characteristics of included studies
Study ID

ROB

Amiri 2014

Mod

Interventions

Setting

1) 500mg MET t.i.d + HC diet
Iran
2) 250mg FLU b.d + HC diet
Ganie 2004
Mod 1) 500mg MET b.d + LS
India
2) 25mg SPL b.d + LS
Ganie 2013
Low
1) 500mg MET b.d + LS
India
2) 50mg/day SPL + LS
Gambineri 2006 Low
2) 850mg MET b.d + HC diet
Italy
3) 250mg FLU b.d + HC diet
HC, hypocaloric diet (1200‐1400kcal/day); NR, not reported

Duration PCOS

N

Age (years)

6 months Rott

1: 25
2: 27
6 months NIH
1: 35
2: 34
6 months Androgen 1: 56
Excess
2: 51
12
Rott
1: 20
months
2: 17

18‐40
1: 22.9±5.3
2: 23.3±5.2
1: 22.42±5.27
2: 23.57±5.23
1: 28±8
2: 26±6

Results of individual studies
Outcome

Amiri 2014 (direct)
missing data/units
Very low (A2, B)

Ganie 2004 (direct)

Ganie 2013 (direct)

Low (A, B)

Low (A)

Gambineri 2006
(indirect)
Very low (A2, B, E)

1: 28.9±5
2: 29.57±4

1: 25.6±4.7
2: 25.5±4.6

1: 60.15±8.95
2: 61.14±8.89
1: 24.74±3.11
2: 24.46±3.01

1: 88±13
2: 75±9
1: 33±5
2: 29±3

1: 0.8±0.1
2: 0.8 no SD

1: 0.85±0.1
2: 0.86±0.1

1: 0.87±0.07
2: 0.89±0.06

Anthropometric
Weight (kg)
BMI (kg/m²)
Thrombo events
WHR (cm)
PAI‐1 levels
Reproductive
No. cycles/previous 6mnths
No. cycles/year

1: 4.6±1.8
2: 5.0±1.4
1: 9.1±2.0
2: 10.2±1.9

1: 10.02±3.16
2: 10.35±2.8

Age at
menarche
NR

BMI (kg/m2)

Smoking
status
>19 kg/m2 and NR
<35 kg/m2.
1: 12.9±1.3
1: 26.5±5.6
NR
2: 13.0±1.2
2: 25.9±5.0
1: 12.96±1.27 1: 25.96±4.09 NR
2: 13.49±4.73 2: 24.26±3.73
NR
1: 35±4
NR
2: 33±4
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Hirsutism (FG score,
including modified)
SHBG (nmol/l)

1: 7.08±3.8
2: 5±2.5
1: 26.9±18.9
2: 41.08±39

1: 10.0±3.3
2: 8.7±1.9

1: 9.67±2.19
2: 9.56±2.29

1: 0.7±0.4
2: 0.55±0.2 #
1: 222.5±129.1
2:145.46±81

1: 1.7±0.86
2: 1.94±1.0
1: 6.1±2.7
2: 6.23±2.0

1: 1.89±0.69
2: 1.80±1.11

1: 14.28±17.5
2: 10.37±5.7
1: 95.9±12.9
2: 93.8±12.4

1: 10.51±7.22
2: 9.18±5.56
1: 88.44±11.83
2: 88.78±8.84

FAI (pg/ml)
Testosterone (nmol/l)
DHEAS (μmol/l)
Androstenedione (ng/dl)
Metabolic
Insulin resistance
Fasting insulin (pmol/l)

1: 13.7±7.1
2: 14.6±6.2

Fasting insulin (µU/ml)
Fasting glucose (mg/dL)

1: 81.9±8.1
2: 83.7±7.2

Fasting glucose (mg/ml)
1: 10.83±0.69
2: 9.7±0.69

HDL (mmol/l)#
LDL (mmol/l)#
Triglycerides (mmol/l)#
HOMA‐IR**

1: 11.85±8.61
2: 11.85±8.61

1: 112.1±30.5
2: 102.56±20.1

QUICKI *
Total cholesterol (mmol/l)

1: 10±5
2: 7±5

1: 91±9
2: 88±7

Fasting glucose‐insulin ratio
(mmol/l/mIU/l)
OGTT (mg/dl)

1: 10.4±6.6
2: 5.7±1.7
1: 22.1±12.5
2: 28.4±11.3
1: 3.0±2.2
2: 2.4±2.1
1: 1.73±0.94
2: 1.73±0.59
1: 6.2422±1.63
2: 4.071±1.90
1: 263±17
2: 224±80

1: 0.35±0.03
2: 0.35±0.03
1: 171.3±23.2
2: 178.5±48
1: 41.3±11.3
2: 43±12.2
1: 100.74±19.7
2: 105.8±32
1: 122.3±41.1
2: 133.6±72

1: 0.35±0.03
2: 0.38±0.03

1: 1.295± 0.26
2: 1.5022±0.23
1: 2.56±0.96
2: 2.27±0.72
1: 0.94± 0.59
2: 0.71±0.20
1: 2.55±1.44
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2: 5.27±8.81
HOMA‐IR (mIU ⋅ mmol/L2)

1: 2.31±1.5
2: 2.56±1.90

CRP
Psychological
QoL
Depression
Adverse effects
GI severe

1: Vomiting =1,
nausea=3,
diarrhea=9
2: Abdominal
pain =1
Other
1: Hyperadrenergic
symptoms =2
2: Polyuria =4,
menstrual
irregularity =11
GI related
2: Dryness of the
mouth =2
* [1/(log fasting insulin µIU/mL + log glucose in mg/dL)] ** [(fasting insulin mIU/l x fasting glucose mmol/l)/22.5] # meta‐analysis not performed due to uncertainty in units.

Results of meta‐analysis
Time
Outcome
point
Weight [kg]
BMI [kg/m2]
WHR
No. cycles/year
Hirsutism [FG score]
SHBG [nmol/l]
Total testosterone [nmol/l]
Fasting insulin [uIU/ml]
Fasting glucose [mg/dl]
Fasting glucose‐insulin

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

2
4
2
2
4
2
3
3
3
2

144
265
176
176
265
89
213
213
228
176

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

5.64 [‐8.05, 19.33]
0.79 [‐0.87, 2.45]
‐0.02 [‐0.04, 0.00]
‐0.79 [‐1.53, ‐0.05]
1.59 [0.12, 3.06]
7.70 [0.75, 14.66]
‐0.03 [‐0.27, 0.21]
2.11 [0.26, 3.97]
‐0.44 [‐3.02, 2.14]
1.12 [0.79, 1.44]

0.42
0.35
0.11
0.04
0.03
0.03
0.81
0.03
0.74
0.00001

92
62
0
7
74
0
0
0
0
0

No difference
No difference
No difference
MET + LS
AA + LS
AA + LS
No difference
AA + LS
No difference
AA + LS
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ratio [mg/dl]
QUICKI [mg/dl]
FOREST PLOTS
Weight

BMI

WHR

2

144

MD (IV, Random, 95% CI)

‐0.01 [‐0.04, 0.02]

0.35

85

No difference
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No. cycles/year

Hirsutism

SHBG
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Testosterone

Fasting insulin

Fasting glucose

Fasting glucose‐insulin ratio
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QUICKI
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Metformin + diet versus metformin + anti‐androgen + diet – ADULTS
Characteristics of included studies
Study ID

ROB

Amiri 2014

Mod

Interventions

Setting

Duration PCOS

1) 500mg MET t.i.d + HC diet
Iran
6 months
2) 500mg MET t.i.d + 250mg
FLU b.d + HC diet
Mazza 2014
Low
1) 1700mg/d MET + HC diet
Italy
6 months
(1300kcal/d)
2) 1700mg/d MET + 25mg/d
SPL + HC diet (1300 kcal/d)
Ganie 2013
Low
1) 500mg MET b.d + LS
India
6 months
2) 500mg MET b.d + 50mg/d
SPL + LS
Gambineri 2006 Low
1) 850mg MET b.d + HC diet
Italy
12
2) 850mg MET b.d + 250mg FLU
months
b.d + HC diet
HC, hypocaloric diet (1200‐1400kcal/day); LS, lifestyle; NR, not reported

N

Age (years)

Rott

1: 25
2: 27

18‐40

Rott

1: 26
2: 26

Smoking
status
>19 kg/m2 and NR
<35 kg/m2.

1: 23.3±4.2
2: 23.1±3.8

NR

1: 31.1±5
2: 32.8±5.6

Androgen 1: 56
Excess
2: 62

1: 22.42±5.27
2: 23.56±4.67

1: 12.96±1.27 1: 25.96±4.09 NR
2: 12.80±1.26 2: 24.91±4.91

Rott

1: 28±8
2: 26±5

NR

1: 20
2: 20

Results of individual studies
Outcome

Amiri 2014
(direct) missing
data/units
Very low (A2, B)

Anthropometric
Weight (kg)
BMI (kg/m²)
Thrombo events
WHR (cm)
PAI‐1 levels

1: 28.9±5
2: 29.3±2.6
1: 0.8±0.1
2: 0.83±0.04

BMI (kg/m2)

Age at
menarche
NR

Mazza 2014
Direct
Low (A, B)

Ganie 2013
(direct)
Low (A)

Gambineri 2006
(indirect)
Very low (A2, B, E)

1: 72.3±13.9
2: 77.7±14.8
1: 27.7±4.7
2: 29.5±5.4

1: 60.15±8.95
2: 60.03±7.53
1: 24.74±3.11
2: 24.07±3.36

1: 88±13
2: 79±14
1: 33±5
2: 31±5

1: 0.87±0.07
2: 0.84±0.07

1: 35±4
2: 35±5

NR

NR
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Reproductive
No. cycles/previous 6 mnths

1: 4.6±1.8
2: 5.8±0.7

No. cycles/year
Hirsutism (FG score,
including modified)
SHBG (nmol/l)

1: 7.08±3.8
2: 7.52±3.8
1: 26.9±18.9
2: 22.64±9.7

1: 10.7±4.9
2: 11.0±5.0
1: 25.5±8.0
2: 24.3±8.5

1: 0.7±0.4
2: 0.6±0.06

1: 10.3±5.0
2: 8.2±3.6
1: 2.38±0.69
2: 1.79±0.47
1: 2.1±1.0
2: 2.2±0.9

1: 10.02±3.16
2: 10.86±3.20
1: 9.67±2.19
2: 9.09±2.29

FAI (pg/ml)

FAI (formula: 100 x T/SHBG)
Testosterone (nmol/l)
DHEAS (µg/ml)
DHEAS (μM/l)

1: 1.89±0.69
2: 1.58±0.74

Fasting insulin
(µU/ml)
Fasting glucose (mg/dL)

1: 263±172
2: 258±118

1: 13.7±7.1
2: 11.6±6.2

1: 81.9±8.1
2: 79.26±8.3

Fasting glucose‐insulin ratio
QUICKI*
OGTT (mg/dl)
Insulin sensitivity index

1: 1.73±0.94
2: 1.49±0.69
1: 2.3±0.6
2: 1.7±1.2

1: 222.5±129.1
2: 156.08±73.6

Androstenedione (ng/dl)
Metabolic
Insulin resistance
Fasting insulin (pmol/l)

1: 10.4±6.6
2: 6.5±3.9
1: 22.1±12.5
2: 26.4±12.9
1: 3.0±2.2
2: 1.9±0.9

1: 14.4±5.5
2: 15.3±7.6
1: 84.3±6.2
2: 83.9±8.8

1: 10.51±7.22
2: 8.9±6.35
1: 88.44±11.83
2: 86.14±11.79
1: 11.85±8.61
2: 13.59±9.04

1: 10±5
2: 8±4
1: 91±9
2: 83±9

1: 0.35±0.03
2: 0.36±0.03
1: 112.1±30.5
2: 107.22±25.9
1: 5.0±2.6
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2: 11.9±8.6
Total cholesterol (mmol/l)

1: 171.3±23.2
2: 180.74±40.8

Total cholesterol (mg/dl)
HDL (mg/dl)
HDL (mM/l)

HOMA‐IR (mIU ⋅ mmol/L2)

1: 108.1±24.8
2: 99.8±25.2

1: 99±37
2: 91±48

1: 99.6±46.8
2: 90.8±43.3

1: 83±52
2: 82±39

1: 100.74±19.7
2: 121.04±81.2

Triglycerides (mg/dl)
Triglycerides (mM/l)

1: 50±10
2: 57±17

1: 41.3±11.3
2: 37.85±6

LDL (mg/dl)
LDL (mM/l)

1: 164.9±27.8
2: 165.2±34.6
1: 52.5±10.2
2: 49.8±14.2

122.3±41.1
140.6±65.9
1: 2.9±1.1
2: 3.0±1.9

CRP
Psychological
QoL
Depression
Adverse effects
GI severe

Other

*[formula: 1/(log fasting insulin µIU/mL+ log glucose mg/dL)]

1: 2.31±1.5
2: 1.96±1.47

1: Vomiting =1, nausea
=3, diarrhea =9
2: Nausea =2, diarrhea
=7, abdominal pain =1
1: Hyperadrenergic
symptoms =2
2: Metrorrhagia =3
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Results of meta‐analysis
Outcome
Weight [kg]
BMI [kg/m2]
WHR
Hirsutism [FG score]
SHBG [nmol/l]
Testosterone [nmol/l]
Fasting insulin [uIU/ml]
Fasting glucose [mg/dl]
HOMA‐IR [mg/dl]
HDL [mg/dl]
LDL [mg/dl]
Triglycerides [mg/dl]
FOREST PLOTS
Weight

Time
point
6‐12m
6‐12m
6m
6‐12m
6‐12m
6‐12m
6‐12m
6‐12m
6m
6‐12m
6‐12m
6‐12m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

3
4
2
4
3
4
3
4
2
2
2
2

210
262
170
262
144
262
210
262
170
92
92
92

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

0.92 [‐5.45, 7.30]
0.20 [‐1.02, 1.43]
0.00 [‐0.06, 0.06]
0.58 [‐0.69, 1.86]
0.59 [‐3.34, 4.53]
0.29 [0.06, 0.52]
1.22 [‐0.43, 2.87]
2.93 [0.09, 5.78]
0.22 [‐0.23, 0.67]
‐1.75 [‐11.23, 7.72]
8.24 [‐3.86, 20.34]
5.48 [‐13.10, 24.06]

0.78
0.74
0.93
0.37
0.77
0.01
0.15
0.04
0.34
0.72
0.18
0.56

68
28
83
41
13
61
0
36
0
67
0
0

No difference
No difference
No difference
No difference
No difference
MET+AA+LS
No difference
MET+AA+LS
No difference
No difference
No difference
No difference
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BMI

WHR

Hirsutism
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SHBG

Testosterone

Fasting insulin
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Fasting glucose

HOMA‐IR

HDL
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LDL

Triglycerides
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96

COCP versus COCP + metformin (refer to COCP evidence review)
COCP + MET + LS versus COCP + MET + LS (refer to COCP evidence review)
COCP versus anti‐androgen + metformin (refer to COCP evidence review)
COCP versus COCP + anti‐androgen + metformin (refer to COCP evidence review)
COCP + anti‐androgen versus COCP + anti‐androgen + metformin (refer to COCP evidence review)
Anti‐androgen + diet versus metformin + anti‐androgen + diet (refer to Anti‐androgen evidence review)
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Critical appraisals
Study ID

Patel 2017

Study citation

Patel, R. and Shah, G. 2017 Effect of metformin on clinical, metabolic and endocrine
outcomes in women with polycystic ovary syndrome: a meta‐analysis of randomized
controlled trial. Current Medical Research & Opinion. 1‐28.

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants

Women with PCOS aged between 16 and 45 years old

N

14 studies, n=532

Setting

Obstetrics and gynaecology, endocrine or infertility outpatient clinics of academic
hospitals or research centres in different countries

Intervention/indicator

Treatment of metformin alone for 2 months and above

Comparison/control

Placebo alone

Outcomes

Clinical, metabolic and endocrine outcomes

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

Does the review have Yes
a clearly‐ focused
question?

To evaluate the effect of metformin on clinical, metabolic and
endocrine outcomes in women with PCOS.
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Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Partial
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Studies written in English language only were included
Dose of the intervention was not mentioned

Yes

SAMPLING &
PUBLICATION BIAS

Partial
Does the review
document a
comprehensive search
strategy?

1. Only PubMed was searched
2. No report on personal contact with experts

OUTCOME BIAS

No
Were unpublished
studies searched for?

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Cochrane tool, but authors did not report on blinding of outcome
assessors
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Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Not reported

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were Yes
conducted, was it
reasonable to do so?
If meta‐analyses were Yes
conducted, was it
done appropriately?

FUNDING BIAS

Were appropriate
conclusions made?

No sensitivity analysis conducted?

Yes

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Included Baillargeon 2004, Chou 2003, Eisenhardt 2006, Hoeger 2004, Kelly 2002,
Lord 2006, Maciel 2004, Moghetti 2000, Onalan 2005, Palomba 2007, Romoualdi
2010, Trolle 2007, Trolle 2010
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Study ID

Tang 2012

Study citation

Tang, T., J. M. Lord, et al. (2012). "Insulin‐sensitising drugs (metformin, rosiglitazone,
pioglitazone, D‐chiro‐inositol) for women with polycystic ovary syndrome, oligo
amenorrhoea and subfertility." Cochrane Database of Systematic Reviews 5:
CD003053.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Women with oligo/anovulatory PCOS based on the recent diagnostic criteria set by
the Rotterdam consensus. 58% had a mean BMI over 30 kg/m2 (range 24.3 to 39.4
kg/m2). The age range of the women was between 24.2 and 32.8 years

N

Metformin v placebo or no treatment: 18 studies
Metformin v clomiphene citrate: 5 studies
Metformin + clomiphene citrate v clomiphene citrate: 14 studies
(some outcomes may have not been measured in all studies)
In total, 3992 women (3495 metformin, 497 other insulin‐sensitising drugs) were
included in this updated review;

Setting

The included studies originated from a number of countries including Venezuela,
Brazil, Germany, Egypt, UK, Italy, USA, Taiwan, Iran, Turkey, Malaysia, Holland, Hong
Kong, Finland, Tunisia and Denmark.

Intervention/indicator

See appendix for intervention details for each study.

Comparison/control

See appendix for intervention details for each study.

Outcomes

Primary outcomes: live birth rate, clinical pregnancy rate, ovulation rate; Secondary
outcomes: miscarriage, multiple pregnancy and adverse events (gastrointestinal side
effects).
Outcomes not relevant to this evidence review include menstrual frequency, blood
pressure, body mass index, waist circumference and waist‐hip ratio and hormone and
metabolic profile.
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Inclusion Criteria
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Randomised controlled trials which were truly randomised. Crossover studies were to
be included but only first phase data was included.

Exclusion Criteria

Women with oligo/anovulatory PCOS based on the recent diagnostic criteria set by
the Rotterdam consensus.

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

SELECTION BIAS

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING
&

Yes
Does the review
document a
comprehensive search
strategy?
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Were unpublished
studies searched for?

Yes

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Not reported

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Not reported

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Partial
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were Yes
conducted, was it
reasonable to do so?
If meta‐analyses were Yes
conducted, was it
done appropriately?
Were appropriate
conclusions made?

Yes
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FUNDING BIAS
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No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Included Fleming 2002, Karimzadeh 2007, Ng 2001

Study ID

Hoeger 2008 ‐1 – single treatment trial

Study citation

J Clin Endocrinol Metab 93:4299– 4306, 2008

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Postmenarchal adolescent women between the ages of 12 and 18 yr
Mean age:
Metformin = 16 ± 1.7
Placebo = 15.4 ± 1.7
OCP = 15.4 ± 1.4
LS = 15.4 ± 1.2

Presence of infertility

Not reported

Presence of other
condition

Obese, but not diabetic
Mean BMI:
Metformin = 34.3 ± 6.5
Placebo = 36.1 ± 7.5
OCP = 37.8 ± 5.1
LS = 37.8 ± 8.2
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Medication history

No

N

 Allocated/randomised: 43
 Assessed at end of study: 34 (6 metformin, 10 placebo, 10 OCP, 8 LS)
University of Rochester Medical Center in the Division of Reproductive Endocrinology

Setting
Intervention

Metformin (1700 mg/d in divided doses of 850 mg, starting as single doses of 425 mg
and building gradually to two capsules twice a day) for 24 weeks

Comparison

Placebo (identical dose as metformin) for 24 weeks
OC (30 µg of ethinyl estradiol and 0.15 mg desogestrel (Desogen; Organon
Pharmaceuticals, Roseland, NJ) ) for 24 weeks
Lifestyle management for 24 weeks

Outcomes

Total testosterone, SHBG
Lipid profile
Inflammatory markers
Glucose parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Partial

Smoking status unknown
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Inclusion Criteria

Yes

Exclusion Criteria

Yes

GDG4: Metformin evidence review
PCOS was determined based on menstrual irregularity and androgen
excess including Ferriman‐Gallwey score above 7, elevated androgens
after excluding other causes of hyperandrogenism, and menstrual
irregularity.

No hormonal therapy or insulin sensitizers for at least 2 months, without
regard to the time in the menstrual cycle.

Healthy

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

Table of random numbers

Was allocation to
intervention group
concealed?

Not reported

Were patients blind
to intervention
group?

Not reported Assignment to metformin or placebo was blinded to subject.
for all
interventions But no information was provided regarding the other groups – OCP and
Lifestyle. Whilst it is not possible to blind subjects to a lifestyle
intervention, subjects could be blinded towards OCP.

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Assignment to metformin or placebo was blinded to investigator. The
same as above.
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Were outcome
assessors blind to
intervention group?

Not reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Metformin = 4/10 = 40%
Placebo = 1/11 = 9%
OCP = 1/11 = 9%
LS = 3/11 = 27%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not reported

CONFOUNDIN
G

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

This is difficult to determine if there isn’t a protocol.
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If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

Yes

The first author reports receiving lecture fees from EMDSerono
and Organon Pharmaceuticals, a company that provided the OCP
for the study.

Not reported
Was the study
sufficiently powered
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations

RISK OF BIAS

Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
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No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – not reported so unable to judge
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals – no CIs reported
Few patients
Only one study
Other issue

PU
BLI

IMPRECISION

Other issue

Very serious

Commercially funded
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Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue – OCP were provided by the pharmaceutical company that the first
author has received lecture fees.
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Tehrani 2014

Study citation

Tehrani, H. G., Mostajeran, F. and Shahsavari, S. 2014 The effect of calcium and vitamin
D supplementation on menstrual cycle, body mass index and hyperandrogenism state
of women with poly cystic ovarian syndrome. Journal of Research in Medical Sciences.
19 [9]: 875‐880.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged 20‐40 years
PCOS diagnosis based on NIH 1990 criteria

Presence of infertility

Unknown

Presence of other
condition

Exclusion criteria:
‐

With Cushing syndrome, renal failure (Cr 1.5 or more), androgenic ovarian and
adrenal tumor, primary and secondary hyper parathyroidism, osteomalasia,
cancers, gasterectomy, mental retardation, anticonvulsive drugs use and
congenital adrenal hyper plasia
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Medication history

All consented patient had vitamin D deficiencies

N

Setting

 93 assessed for eligibility
 80 patients meet criteria and consented
 Randomized into 4 groups (20 each)
 No loss of follow up or discontinued intervention
Clinic at Isfahan from July to December 2013

Intervention

MET group: 1500mg/day metformin
MET+Ca+VitD group: 1500mg/day metformin + 1000mg/day calcium + 50,000IU/2
weeks pearl vitamin D3
Ca+VitD group: 1000mg/day calcium + 50,000IU/2 weeks pearl vitamin D3

Comparison

Placebo group: 2 low calorie sweetener tablets per day
All groups treated for 4 months.
‐
‐
‐
‐
‐
‐
‐

Outcomes

Regular menstrual cycle
Dominant follicle
Hirsutism
Acne
BMI
Calcium
Vitamin D

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion

Yes
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criteria, were these
appropriate?
Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?

Based on allocation software

Was allocation to
intervention group
concealed?

Yes

Based on allocation software

Were patients blind
to intervention
group?

Yes

Double‐blind

Yes
Were investigators
and care providers
blind to intervention
group?

Double‐blind

Aside from the
experimental
intervention, were
the groups treated
the same?

Not
reported

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a

Yes

DETECTION
BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

Not reported but objective outcome measurement
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ATTRITION BIAS

standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?

Yes

Outcomes were objective measurement

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

No loss of follow up

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or

Not
reported

OTHER
INTER

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Although protocol number reported, it is not accessible

Yes

No confounding
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funding of this
study?
Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?
Comments

Unknown medication compliance

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting ‐ unknown
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – unknown medication compliance
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INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals – not reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
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Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Vanky 2012

Study citation

Vanky, E., Nordskar, J. J., Leithe, H., Hjorth‐Hansen, A. K., Martinussen, M. and Carlsen,
S. M. 2012 Breast size increment during pregnancy and breastfeeding in mothers with
polycystic ovary syndrome: a follow‐up study of a randomised controlled trial on
metformin versus placebo. BJOG: An International Journal of Obstetrics &
Gynaecology. 119 [11]: 1403‐9.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Metformin= 29.7 ± 4.4 years
Placebo= 29.1 ± 4.3 years

Presence of infertility

No

Presence of other
condition

Metformin= 29.3 ± 7.1 kg/m²
Placebo= 27.4 ± 6.0 kg/m²

No diabetes
Medication history

Participants using oral glucocorticoids or drugs known to interfere with metformin
were excluded. “Women who used metformin at conception and in early pregnancy
had a washout period of at least 7 d before inclusion in the study”.

N



186 participants
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Assessed at end of study‐ varies per outcome, no explanation given (see data
extraction)
“The participants were included at 11 study centers: three university hospitals, seven
local hospitals, and one gynecological specialist practice”



Setting
Intervention

“Treatment with 500 mg of metformin (metformin hydrochloride, Metformin_; Weifa
AS, Oslo, Norway)… The participants were instructed to take one tablet twice daily
during the first week and two tablets twice daily for the rest of the study period, i.e.
until delivery. Study medication was stopped upon delivery. To counteract a possible
adverse effect of metformin on vitamin B levels, patients were advised to take 0.8 mg
of folic acid daily, and one daily multivitamin tablet containing both vitamins B6 and
B12”…”All participants received written and individual verbal counselling on diet and
lifestyle at inclusion”

Comparison

Placebo from the first trimester to delivery. “All participants received
written and individual verbal counselling on diet and lifestyle
at inclusion”

Outcomes

Main outcome measures: “Pre‐pregnancy and late‐pregnancy brassiere size and
breastfeeding patterns were registered, and androgen levels were measured in the
mothers”














BMI
BMI gain in pregnancy
Blood pressure (not relevant to systematic review)
Fasting glucose
Fasting insulin
Testosterone
DHEAS
Free testosterone index
Smoking (not relevant to systematic review)
Breast size (not relevant to systematic review)
Breastfeeding (not relevant to systematic review)
Fetal birthweight (not relevant to systematic review)
Fetal gestational age (not relevant to systematic review)
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ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

“PCOS diagnosed according to the Rotterdam criteria; age 18–45 years;
gestational age between 5 and 12 weeks; and a singleton viable fetus
shown on ultrasonography”.

Exclusion Criteria

Yes

“Alanine aminotransferase (ALAT) > 90 iu/l; serum creatinine
concentration > 130 lmol/l; known alcohol abuse; previously diagnosed
diabetes mellitus or fasting serum glucose > 7.0 mmol/l at the time point
of inclusion; treatment with oral glucocorticoids; or use of drugs known
to interfere with metformin”.

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?

Was allocation to
intervention group
concealed?

Yes

Randomization was performed at the Trondheim University Hospital
Pharmacy in blocks of 10 (five metformin and five placebo) and stratified
according to metformin use at conception. The method was random
drawing of an envelope (ordered in groups of 10: five metformin and
five placebo) by two pharmacy employees, one executing the drawing
and the other monitoring the drawing.

119

GDG4: Metformin evidence review

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

Were patients blind
to intervention
group?

Yes

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Were all the subjects Yes
analysed in the
groups to which they
were randomly

“Out of the 274 pregnancies included in the PregMet study, three
patients had miscarriages, 12 dropped out, one was excluded because of
misdiagnosis and two babies died perinatally. Sixteen women
participated twice. Only their first participation was included in the
follow‐up study”.
Intention to treat
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allocated (ie
intention to treat
analysis)?
Yes

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

“Subgroups stratified according to body mass index (BMI) of 30 kg/m2 or
lower and BMI higher than 30 kg/m2 showed no difference between the
study groups […] Analyses of subgroups stratified according to meeting
NIH criteria and meeting only Rotterdam criteria showed fewer preterm
deliveries in the metformin group among those who met NIH criteria (P=
0.04)”

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

“Weifa AS (Oslo, Norway) supplied the study drug free of charge, but
had no role in the collection, analysis or interpretation of the data, the
writing of the article or any influence on the decision to submit it”.

Was the study
sufficiently powered
to detect any
differences between
the groups?

Not
reported
for
outcomes
of interest

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments

SUMMARY FOR GRADE
Limitations
No serious

Randomisation sequence generation
Concealment

RISK OF BIAS

Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
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Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
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Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Moro 2013

Study citation

Moro, F., Morciano, A., Tropea, A., Sagnella, F., Palla, C., Scarinci, E., Ciardulli, A.,
Martinez, D., Familiari, A., Liuzzo, G., Tritarelli, A., Cosentino, N., Niccoli, G., Crea, F.,
Lanzone, A. and Apa, R. 2013 Effects of drospirenone‐ethinylestradiol and/or
metformin on CD4(+)CD28(null) T lymphocytes frequency in women with
hyperinsulinemia having polycystic ovary syndrome: a randomized clinical trial.
Reproductive Sciences. 20 [12]: 1508‐17

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Aged 18 to 35

Presence of infertility

Unknown

Presence of other
condition

Only PCOS diagnosis according to Rotterdam criteria

Medication history

Exclusion criteria:
‐

N




Inflammatory/autoimmune disease, cancer, treatment with clomiphene
citrate, OC, antiandrogens, anorexic, or insulin‐sensitizing drugs during the last
6 months prior to our evaluation, DM2, hypertension, major surgery in the last
3 months, or other hormonal dysfunctions.
‐ Patients with normoinsulinemic PCOS, with insulinemic area under the curve
AUCi <7000.
PCOS patients assessed for eligibility: 99
Recruited patients after refusal to participate: 93
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 Randomization into 3 groups: DRSP only (n=31), MET only (31), DRSP+MET (31)
 Participants finishing trial: DRSP (n=25), MET (25), DRSP+MET (26)
Day hospital in Rome between January 2008 and July 2011

Intervention

6 months therapy
DRSP: Ethinylestradiol 0.03mg+drospirenone 3mg in cycles of 28 days (21 pills followed
by 7 no‐pill days)
MET: Metformin 500mg, 3 times daily

Comparison

DRSP+MET: Combine of the dosage above
All the patients were instructed to not modify their diet and physical activity
throughout the trial
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Outcomes

BMI
WHR
Insulinemic area
HOMA
Total cholesterol
LDL
HDL
TG
ALT
Total testosterone
FAI
SHBG
Androstenedione
DHEAS
17‐OHP
Ovarian volume

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes
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Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

No

Used randomization list

No
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Same lifestyle treatment
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Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

The nature of outcomes are objective

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Dropout rate:

Unknown despite objective outcomes measurement

DRSP group: 19%
MET group: 19%
DRSP+MET group: 16%

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Not
reported

Is the paper free of
selective outcome
reporting?

CONFOUNDIN
G

ATTRITION BIAS

DETECTION BIAS
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Were outcome
assessors blind to
intervention group?

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

Unknown since no protocol access
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If confounding was
present, was it
controlled for?

Not
reported

No confounders

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Reported no conflict of interest

N/A
Was the study
sufficiently powered
to detect any
differences between
the groups?

Mentioned impossible to utilize previous studies for the calculation of
sample sizes

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

Unknown compliance to medication

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation

RISK OF BIAS

Concealment – not reported
Blinding of participants/personnel (investigators) ‐ No
Blinding of assessors ‐ No
Incomplete data
Selective outcome reporting
No intention‐to‐treat
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Carryover effects
Stopped early
Unvalidated measures
Other issue – unknown compliance to medication

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

PUBLICA
TION

IMPRECISION

Other issue

No serious

Commercially funded
Asymmetrical funnel plot
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Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Haydardeoglu 2009

Study citation

International Journal of Gynecology and Obstetrics 105 (2009) 32–35

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS – overall mean not reported
Mean age:
Metformin: 24.37 ± 5.5 years
Metformin + MPA: 25 ± 6.09 years

Presence of infertility

Not reported

Presence of other
condition

Mean BMI:
Metformin: 25.78 ± 5.58
Metformin + MPA: 25.86 ± 5.66

No report on the presence of diabetes
Medication history

No
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N
Setting
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 Allocated/randomised: 40 (20 metformin, 20 metformin + MPA)
 Assessed at end of study: 40 (20 metformin, 20 metformin + MPA)
Department of Obstetrics and Gynecology, Baskent University School of Medicine,
Adana, Turkey

Intervention

850 mg of metformin twice a day for 3 months

Comparison

850 mg of metformin twice a day plus cyclic MPA 5 mg twice a day (Farlutal) between
day 15 and day 25 of the menstrual cycle for 3 months

Outcomes

Hormonal parameters
Lipid profile
Hcy concentrations
Glucose parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

To evaluate the metabolic and endocrine effects of treatment with cyclic
medroxyprogesterone acetate (MPA) plus metformin compared with
metformin alone in women with PCOS

PCOS was diagnosed based on the Rotterdam Criteria
Non‐smokers
None of the patients had been treated with metformin or MPA before
the trial
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Exclusion Criteria

Yes

Hormonal medications within the previous 3 months

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

No

Were patients blind
to intervention
group?

Not
reported

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Table of random numbers

Serially numbered envelopes (even sealed opaque envelopes can be
subject to manipulation)
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CONFOUNDING

REPOR
T BIAS

ATTRITION BIAS
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What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Metformin = 0/20 = 0%
Metformin + MPA = 0/20 = 0%

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

This is difficult to determine if there isn’t a protocol.

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

Was the study
sufficiently powered
to detect any

Yes

.

133

GDG4: Metformin evidence review

differences between
the groups?
If statistical analysis Partial
was undertaken, was
this appropriate?

No between groups comparison

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
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INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – no CIs reported
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
Serious

PUBLICATION BIAS

Wide confidence intervals – no CIs reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
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Other issue – conflict of interest not declared
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Wu 2008

Study citation

Wu, J., Zhu, Y., Jiang, Y. and Cao, Y. 2008 Effects of metformin and ethinyl estradiol‐
cyproterone acetate on clinical, endocrine and metabolic factors in women with
polycystic ovary syndrome. Gynecological Endocrinology. 24 [7]: 392‐8.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

60 patients with PCOS defined by Rotterdam Consensus group, ranging in age between
19 and 35 years old

Presence of infertility

Unknown

Presence of other
condition

Subgroup comparison between obese (BMI>25) and non‐obese (BMI<25)

Medication history

Exclusion criteria:
‐

Setting

Patients with secondary aetiologies, including hyperprolactinemia, thyroid
dysfunction, Cushing’s syndrome, congenital adrenal hyperplasia, diabetes
mellitus, smokers, alcohol users and those taking sex hormones for 3 months
preceding the study
‐ 60 patients recruited
‐ Separated into 3 groups (20 in each group)
Outpatient clinic of hospital in China

Intervention

Group A: Diane‐35 for 21 days per month at the first day of bleeding for 3 months

N

Group B: 500mg metformin (MET) three times per day at the first day of bleeding for 3
months
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Comparison
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Group C: 500mg MET three times per day and Diane‐35 for 21 days per month at the
first day of bleeding for 3 months

‐
‐
‐
‐
‐
‐
‐
‐

Outcomes

BMI
WHR
FG score
LH
LH/FSH
Testosterone
Insulin
Glucose/insulin ratio

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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SELECTION BIAS
PERFORMANCE BIAS

GDG4: Metformin evidence review
Randomization produced from a computer‐generated random list and
patients were allocated to group A,B or C.

Was allocation to
intervention group
concealed?

Not
reported

Unknown

Were patients blind
to intervention
group?

Not
reported

Unknown

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each

X%
treatment
X% control/
comparison

ATTRITIO
N BIAS

DETECTION BIAS

Yes
Did the study have
an adequate method
of randomisation?

Yes for investigator, unknown for care providers

Yes, but known whether they have similar lifestyle during the study

Group A: 5% drop out (n=1) Reason: slightly increased weight
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Group B: 10% drop out (n=2) Reason: mild and moderate
gastrointestinal problems that did not necessitate discontinuation of the
treatment

arm of the study
dropped out?

Group C: 20% drop out (n=4) Reason: moderate gastrointestinal side
effects of metformin

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Not
reported

Unknown, because no protocol available

Were the groups
similar at baseline
with regards to key
prognostic variables?

Yes
Partial
No
Not
reported

Unknown similar characteristics between groups, only compare baseline
characteristics between obese and non‐obese subjects within the same
group. Non‐obese subjects had lower BMI, WHR, testosterone, LH/FSH
ratio and fasting insulin levels in all three groups, whereas the FG score,
serum LH and glucose/insulin ratio were similar between obese and non‐
obese patients with PCOS.

If confounding was
present, was it
controlled for?

Yes
Partial
No
Not
reported

Statistical analysis only involve pre and post treatment comparison
Reasonable differences in characteristics between obese and non‐obese
groups.

Were there any
conflicts of interest
in the writing or

No

Author stated no financial conflicts of interest

OTHER
INTER

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?
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funding of this
study?
Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

Not reported power calculation

If statistical analysis Yes
was undertaken, was
this appropriate?

Yes, but better also compare baseline between groups of all obese and
non‐obese subjects.

Comments

Unknown medication compliance

SUMMARY FOR GRADE
Limitations
RISK OF
BIAS

Serious

Randomisation sequence generation
Concealment – not reported
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Blinding of participants/personnel (investigators) – not reported blinding to
patients

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue– unknown medication compliance

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping– not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IM
PR

Other issue
Serious

Wide confidence intervals– not reported
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Few patients
Only one study
Other issue
No serious

Commercially funded

PUBLICATION BIAS

Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Naderpoor 2015

Study citation

Human Reproduction Update, Vol.21, No.5 pp. 560–574, 2015

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants

Women with PCOS at any age and with any BMI

N

12 studies, n = 608 women

Setting

Obstetrics and gynaecology, endocrine or infertility outpatient clinics of academic
hospitals or research centres in different countries

Intervention/indicator

Lifestyle + metformin (with any dose and any duration)
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metformin alone
Comparison/control

Lifestyle + placebo

Outcomes

Primary outcomes: BMI and metabolic parameters (insulin sensitivity indices)
Secondary outcomes: other anthropometric and metabolic measurements,
reproductive and psychological parameters

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

To undertake a comprehensive systematic review and meta‐analysis
comparing the effect of lifestyle + metformin with lifestyle + placebo
in PCOS on a range of end‐points including weight outcomes.

Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Partial
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

No

Does the review
document a

Yes

SA
MP

SELECTION BIAS

Does the review have Yes
a clearly‐ focused
question?

Only English language articles included

Only one reviewer assessed eligibility of studies
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comprehensive search
strategy?

OUTCOME BIAS

Yes
Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were Yes
conducted, was it
reasonable to do so?

Using a specially developed data extraction form
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If meta‐analyses were Yes
conducted, was it
done appropriately?
Yes

Were appropriate
conclusions made?
FUNDING BIAS

Authors reported one study that had high risk of bias, but did not
perform sensitivity analyses to determine whether the treatment
effect changes after excluding this study in the meta‐analysis

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Study ID

Harborne 2005

Study citation

J Clin Endocrinol Metab 90:4593–4598, 2005

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS (age not reported)

Presence of infertility

Not reported

Presence of other
condition

Obese (30 – 37 kg/m2) and morbid obese (above and equal to 37 kg/m2)

No diabetes
Medication history

No

N



Allocated/randomised: 83 (42 obese: 21 met 1500mg, 21 met 2550mg; 41 morbid
obese: 21 met 1500mg, 20 met 2550mg)
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Assessed at end of study: 68 (35 obese: 18 met 1500mg, 17 met 2550mg; 33
morbid obese: 18 met 1500mg, 15 met 2550mg)
University teaching hospital with patients from gynecology/endocrinology clinics,
Glasgow, UK



Setting
Intervention

Metformin (Glucophage, Merck & Co., West Drayton, UK) dose was 850 mg, three
times daily for 8 months

Comparison

Metformin (Glucophage, Merck & Co., West Drayton, UK) dose was 500 mg, three
times daily for 8 months

Outcomes

Changes in body mass, circulating hormones, markers of inflammation, and lipid
profiles after 4 months (T4) and 8 months (T8) of treatment

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

The aim was to determine whether different doses of metformin (1500
or 2550 mg/ d) would have different effects on body weight, circulating
hormones, markers of inflammation, and lipid profiles.

The diagnosis of PCOS included at least two of the three features:
‐ oligomenorrhea (fewer than eight cycles per year)/amenorrhea (fewer
than two cycles per year),
‐ polycystic ovaries determined by ultrasonography using the criteria of
Adams et al. (12),
‐ or an elevated free androgen index.
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Exclusion Criteria

Yes
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Contraindications to metformin or its use within the previous 4 months
or oral contraceptive use within the previous 2 months. None of the
women had thyroid dysfunction, hyperprolactinemia, diabetes mellitus,
or late‐onset or congenital adrenal hyperplasia.

Women taking medication known to affect weight loss, gonadal or
adrenal function, or carbohydrate or lipid metabolism were also
excluded.

Not
Did the study have
an adequate method reported
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

No

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported

DETECT
ION

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Block randomisation based on dose and BMI, but not clear how the
randomisation was done.
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Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Obese women with PCOS

Met 1500mg = 3/21 = 14.2%
Met 2550mg = 4/21 = 19%

ATTRITION BIAS

Morbid obese women with PCOS

Met 1500mg = 3/21 = 14.2%
Met 2550mg = 5/20 = 25%
Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Not
reported

This is difficult to determine if there isn’t a protocol.

Were the groups
similar at baseline

Partial

Age of the participants were not reported

CON
FOU

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?
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OTHER INTERNAL VALIDITY/BIAS

with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Partial

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

Outcomes were not adjusted for age

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?
If statistical analysis Partial
was undertaken, was
this appropriate?

Potential confounders were identified and taken into account in the
analysis

Comments
SUMMARY FOR GRADE

RISK OF BIAS

Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
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Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Wide confidence intervals – only for few parameters
Few patients
Only one study
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Other issue

PUBLICATION BIAS

Serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue – no conflict of interest reported

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

Study ID

Mehrabian 2016

Study citation

Mehrabian, F., Ghasemi‐Tehrani, H., Mohamadkhani, M., Moeinoddini, M. and
Karimzadeh, P. 2016 Comparison of the effects of metformin, flutamide plus oral
contraceptives, and simvastatinj on the metabolic consequences of polycystic ovary
syndrome. Journal of Research in Medical Sciences. 21 [1]: 1‐7.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

PCOS diagnosis using NIH criteria
Adult, aged between 18 and 43 years old

Presence of infertility

Unknown

Presence of other
condition

Inclusion criteria:
‐
‐

Aged 18 or more
Single
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No evidence of thyroid dysfunction, Cushing’s syndrome, and
hyperprolactinemia
‐ Symptoms of normal kidney function, bilirubin level, and serum
aminotransferases
‐ Non‐smoker
‐ Not having breast cancer
‐ Not using any drug that probably affects the ovarian function, insulin
sensitivity and lipid profile
‐ No contraindication to use drugs
Exclusion criteria:

‐

Medication history

Setting

‐ Unwillingness to continue the study
‐ Married
‐ With emerging side effect of drugs or contraindication
‐ No to compliance with the study protocol
‐ 111 subjects random allocation into 3 groups
‐ 102 patients’ data was analysed (34 subjects in each group)
‐ After 6 months, 33 in group A, 26 in group B, 34 in group C
Hospital in Iran between April 2013 and November 2014

Intervention

Group A: MET group – 1000mg metformin daily

Comparison

Group B: FLU + EE group – 62.5mg FLU + 0.15mg levonorgestrel + 0.03mg EE daily

N

Group C: 20mg simvastatin daily
‐
‐
‐
‐
‐
‐

Outcomes

Waist
TG
Fasting blood glucose
CRP
HDL
BMI

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes
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Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

No

Numbering

Randomization conducted by a nurse

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

By same physician who was blinded to intervention group allocation
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Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

Objective outcome measurement

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

97.1% remained in group A, 76.5% in group B and 100% in group C, but
unknown reason of drop out (none of the patients experienced
significant side effect)

Unknown but objective outcome measurement

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Unknown, because of no protocol

Were the groups
similar at baseline

Yes

Except waist circumference in group C was significantly smaller than
patients in group A and B

CONF
OUN

REPORT BIAS

ATTRITION BIAS

DETECTION BIAS
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Were outcome
assessors blind to
intervention group?
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OTHER INTERNAL VALIDITY/BIAS

with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

No

Because waist circumference is one of the outcomes of interest (data
analysed by comparing waist circumference changes after intervention)

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Author declared no conflict of interest.

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No power calculation is provided.

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

Similar diet and physical activities were presented to all subjects, though they did not
control during this study.
Unknown medication compliance

SUMMARY FOR GRADE

RISK OF BIAS

Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators) – No, single blind
Blinding of assessors
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Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – unknown medication compliance, diet and physical activity did not
monitor during the study, unknown reason of drop out
Serious

Point estimates vary widely

INCONSISTENCY

CIs not overlapping ‐ unknown
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECI
SION

Other issue
Serious

Wide confidence intervals ‐ unknown
Few patients
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Only one study
Other issue

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Amiri 2014

Study citation

Amiri, M., Golsorkhtabaramiri, M., Esmaeilzadeh, S., Ghofrani, F., Bijani, A., Ghorbani,
L. and Delavar, M. A. 2014 Effect of metformin and flutamide on anthropometric
indices and laboratory tests in obese/overweight PCOS women under hypocaloric diet.
Journal of Reproduction and Infertility. 15 [4]: 205‐13.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

PCOS women of 18‐40 years of age

Presence of infertility

Infertile

Presence of other
condition

Inclusion criteria:
‐

BMI >19 and <35 kg/m2
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‐ Waist circumference of at least 88 cm
The diagnosis of PCOS was determined by presence of two or more of conditions of
Rotterdam criteria.

They were advised to use barrier methods of contraception throughout the study.
Exclusion criteria:
‐
‐
‐

N

Setting
Intervention

Comparison

Any drug consumers (hormonal and metformin) or
Cases who tried weight loss in 3 recent months,
Cases with hyperprolactinemia, cushing syndrome, late onset congenital
adrenal hyperplasia, thyroid dysfunction, diabetes, cardiovascular, renal and
liver diseases, pregnancy and also athletes.
 Number of patients entered the trial: 156
 After considering exclusion and inclusion criteria: 117 recruited
 Randomized into groups:
 ‐ MET: 28
 ‐ FLU: 28
 ‐ MET + FLU: 31
 ‐ Placebo: 27
 After drop out and loss of follow up in the trial, final numbers were as follows:
 ‐ MET: 25
 ‐ FLU: 27
 ‐ MET + FLU: 27
 ‐ Placebo: 26
PCOS clinic in Babol (north of Iran) in 2009
1.
2.
3.
4.

MET group: Tablet, 500mg, Tehran‐shimi Co., Tehran, Iran; orally, 3/day
FLU group: Tablet, 250mg, Sobhan Co., Tehran, Iran; 2/day
MET + FLU group: metformin 500mg, 3/day + flutamide 250mg, 2/day
Placebo group: placebo capsule with the same color as the intervention group
(All capsules were made and transferred by the same company)
All patients were given a 1‐month supply of capsules and they returned for monthly
visits. Also, to evaluate compliance with medications and to assess the side effects,
patients were visited monthly.
All patients received renal and liver function tests every 2 months.
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The remaining capsules were counted and a new supply of capsules was given to the
patients. The patients were reviewed and recommended to stay on the diet and
contraception.

Intervention period: 6 months.
Outcomes

Outcomes:
‐ Weight
‐ BMI
‐ Waist and hip circumference
‐ WHR
‐ FG score
‐ DHEAS
‐ SHBG
‐ TG
‐ Total cholesterol
‐ HDL
‐ LDL
‐ Fasting blood glucose
‐ Fasting insulin
‐ 75g glucose OGTT
‐ Total testosterone
‐ Free testosterone
Not relevant:
‐

Physical activity

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes
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If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

No
Were investigators
and care providers
blind to intervention
group?

Computer‐generated random numbers

Allocation sequence was done by a third party

Single blind clinical trial

Aside from the
experimental
intervention, were
the groups treated
the same?

Not
reported

The paper only says the same researcher performed all these
assessments, but does not necessarily means all the groups were treated
the same.

Were outcome
assessors blind to
intervention group?

No

But all the measurements were objective.

DETECT
ION

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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Were outcomes
assessed objectively
and independently?

Not
reported

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

ATTRITION BIAS

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

MET group: 3 drop out (11%): 2 women for high transaminase value and
1 woman for changing the place of living as referred to figure, however
in writing, it stated ‘1 woman for high transaminase level and 2 women
for refusing to follow up’.
FLU group: 1 drop out (4%)  a bit confused with the numbers in figure,
initially 28 included in this group, one woman had no contribution and
one women for wrong use of medicine so there should be only 26
remained in the group. So do not know whether ‘28’ should be ‘29’ or
the woman had no contribution and the woman for wrong use of
medication refer to the same woman.
MET + FLU group: 4 drop out (13%): 3 women had no contribution, 1
women change place of living as referred to figure, however in writing, it
stated ‘2 women for the high transaminase level, 1 for refusing the
follow up and 1 for the wrong use of medicine’.
Placebo group: 1 drop out (4%): 1 women consumed medicine as
referred to figure, however in writing, it stated changing the place of
living.

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
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Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
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No protocol. However, physical activity result was not reported
regardless not relevant to this review. Some of the results did not show
SD.

Reported in writing no significant difference in the anthropometric
indices and laboratory tests at baseline between groups.

If confounding was
present, was it
controlled for?

Not
reported

Not reported whether there is differences in physical activity among
groups at baseline so do not know if it needs to be controlled for.

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Authors declare no conflict of interest.

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

Is the paper free of
selective outcome
reporting?

Partial
Was the study
sufficiently powered
to detect any
differences between
the groups?

Reported method of power calculation but did not report required
sample size despite significant differences were found.
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation

RISK OF BIAS

Concealment
Blinding of participants/personnel (investigators) – single blinded
Blinding of assessors
Incomplete data – some SD were not reported
Selective outcome reporting
No intention‐to‐treat
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Carryover effects
Stopped early
Unvalidated measures
Other issue – confusion in numbers of drop out and reason of drop out

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

PUBLICA
TION

IMPRECISION

Other issue

No serious

Commercially funded
Asymmetrical funnel plot
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Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Ganie 2004

Study citation

Ganie, M. A., Khurana, M. L., Eunice, M., Gupta, N., Gulati, M., Dwivedi, S. N. and
Ammini, A. C. 2004 Comparison of efficacy of spironolactone with metformin in the
management of polycystic ovary syndrome: an open‐labeled study. The Journal of
clinical endocrinology and metabolism. 89 [6]: 2756‐62.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Mean age in each group: 22.9±5.3 (MET group) and 23.3±5.2 (SPL group)
Diagnostic criteria of PCOS: National Institutes of Health National Institute of Child
Health and Human Development 1990 consensus.

Presence of infertility

Not known

Presence of other
condition

Inclusion criteria:

Medication history

‐

Presence of menstrual disturbances and hirsutism after ruling out disorders
such as Cushing’s syndrome, nonclassical adrenal hyperplasia, thyroid
disfunction, hyperprolactinemia, and androgen‐secreting tumors.
Exclusion criteria:
‐

In addition to exclusion of the above mentioned disorders, patients
volunteering use of any hormonal preparations or drug known or suspected to
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affect reproductive or metabolic functions within 60 days of study entry or
those having known diabetes mellitus or renal hepatic, or cardiac dysfunction
were also excluded.
(16 of 69 subjects had impaired glucose tolerance (IGT) and 9 of 69 were diabetic. Of
those, 7 IGT and 4 diabetic subjects were in SPL group. The BMI of subjects with
diabetes or IGT was higher than those with normal glucose tolerance. However, no
significant differences in BMI at baseline between groups)

N

Setting

 Screened for PCOS: 168 women with PCOS
 Consent requested and number of informed consent received: 82
 Random allocation in two groups: 41 in each group
 Completed trial: 35 in MET group and 34 in SPL group
Endocrine and Metabolism Clinics of All India Institute of Medical Science between
2000 and 2001.

Intervention

MET group: 500mg metformin (Glyciphage, FRANCO India Pharma Ltd., Mumbai,
India); twice a day

Comparison

SPL group: 25mg spironolactone (Aldactone, RPG Life Sciences Ltd., Mumbai, India);
twice a day
All women were advised to use barrier contraception throughout the study and were
given a standard diet and lifestyle advice.
Followed up for 6 months.

Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

BMI
WHR
Number of menstrual cycles/ year
FG score
BP
75g OGTT
Insulin
AUC‐I
HOMA
FGIR
LH
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‐
‐
‐

FSH
Testosterone
DHEAS

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Not
reported

Were investigators
and care providers

Not
reported

PERFORMANC
E BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer generated random number allocation.

Stated maintained until OGTT was done.
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Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Same dietary and exercise advice. However, no medication compliance
data or whether compliance was checked. Unknown whether review
appointment conducted, only reported data at 3 months’ and 6 months’
intervention.

Were outcome
assessors blind to
intervention group?

Not
reported

Not reported but the measurement were objective.

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

The observer was blind to the previous score of the participants

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

MET group: Total loss of follow up (8 women;20%); 4 dropped out due
to adverse event; 2 incomplete data; 2 lost to follow up

ATTRITION BIAS

DETECTION BIAS

blind to intervention
group?

SPL group: Total loss of follow up (5 women; 12%); 2 dropped out due to
adverse event; 2 incomplete data; 1 loss to follow up

Confusion in numbers in the CONSORT diagram. Although total number
of drop out is correct, unknown why after 41 patients were allocated in
each group and after consideration of drop out, the numbers reported
were 35 in MET group [it should be 33] and 34 in SPL group [it should be
36].
Were all the subjects Yes
analysed in the
groups to which they
were randomly
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allocated (ie
intention to treat
analysis)?
Not
reported

No protocol available.

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No confounding

Power calculation not reported.
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments

SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation
Concealment

RISK OF BIAS

Blinding of participants/personnel (investigators) – not reported
Blinding of assessors
Incomplete data – a certain percentage of drop out rate
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
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Other issue – no data on medication compliance and whether it was checked or
not; confusion with numbers in CONSORT table

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
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Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

Study ID

Ganie 2013

Study citation

Ganie, M. A., Khurana, M. L., Nisar, S., Shah, P. A., Shah, Z. A., Kulshrestha, B., Gupta,
N., Zargar, M. A., Wani, T. A., Mudasir, S., Mir, F. A. and Taing, S. 2013 Improved
efficacy of low‐dose spironolactone and metformin combination than either drug alone
in the management of women with polycystic ovary syndrome (PCOS): a six‐month,
open‐label randomized study. Journal of Clinical Endocrinology & Metabolism. 98 [9]:
3599‐607.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Diagnostic criteria of PCOS: 2006 Androgen Excess Society criteria.
Age: range between 14 and 39 among all groups.

Presence of infertility
Presence of other
condition
Medication history

‐ MET group: 22.42±5.27
‐ SPL group: 23.57±5.23
‐ MET + SPL group: 23.56±4.67
Not reported
Inclusion criteria:
‐ Women presenting with menstrual disturbances and diagnosed with PCOS
Exclusion criteria:
‐

Women with thyroid dysfunction, hyperprolactinemia, Cushing’s syndrome,
nonclassical congenital adrenal hyperplasia, and androgen secreting tumors.

172

Setting
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Women consuming any hormonal preparations or drug known or suspected to
affect reproductive or metabolic functions within 6 months of the study entry,
or those having known DM, renal hepatic, or cardiac dysfunction were also
excluded.
 204 women consented
 198 with suitable clinical profile
 Randomly allocated into 3 groups (66 in each group)
 Participants completed trial: MET= 56; SPL= 51; MET+SPL: 62
Endocrine Clinic between Jan 2009 and Jan 2011

Intervention

MET group: 500mg twice a day (Glycomet USV; India Ltd)

Comparison

SPL group: 50 mg/d (Aldactone; RPG Life Science Ltd)

‐

N

MET + SPL group: 500mg twice a day (Glycomet USV; India Ltd) and 50 mg/d
(Aldactone; RPG Life Science Ltd)

All women were given standard diet counselling and lifestyle advice before
randomization of the subjects and at each scheduled visit.
The 3‐month supply of medication was provided at each visit in blister packing
provided by the manufacturers. Compliance of medication was checked by empty
packs in each review visit.
All women were advised to use barrier contraception throughout the study.
Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

BMI
WHR
Number of cycles per year
FG score
BP
LH
FSH
75g OGTT
Insulin
HOMA
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‐
‐
‐
‐
‐

QUICKI
Matsuda index
Reynaud’s index
FGIR
Drivsholm index

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Not
reported

PERFOR
MANCE

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer generated random number allocation in an open‐label
manner.
Stated concealment was maintained until an OGTT was done.
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Were investigators
and care providers
blind to intervention
group?

Not
reported

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Same dietary and lifestyle advice

Were outcome
assessors blind to
intervention group?

Not
reported

Not reported but the outcomes are objective measurements.

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Not
reported

Not reported despite outcomes are objective measurements.

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Numbers of drop out:
‐
‐
‐

Were all the subjects Yes
analysed in the
groups to which they
were randomly

MET group: 10 women [15%] (3 adverse events, 3 incomplete
data, 4 loss of follow up)
SPL group: 15 women [23%] (4 adverse events, 7 incomplete
data, 4 loss of follow up)
MET + SPL group: 4 women [6%] ( 2 adverse events, 2
incomplete data)
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allocated (ie
intention to treat
analysis)?
Not
reported

No protocol available.

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No confounding

Power calculation not reported
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment

RISK OF BIAS

Blinding of participants/personnel (investigators) – not reported
Blinding of assessors – not reported
Incomplete data – a certain percentage of drop out
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
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Unvalidated measures
Other issue

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

No serious

PUBLICATION
BIAS

IMPRECISION

Other issue

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
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Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Gambineri 2006

Study citation

J Clin Endocrinol Metab 91: 3970–3980, 2006

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged between 18 – 45 years

Presence of infertility

Not reported

Presence of other
condition

‐ Overweight and obese women, body mass index (BMI) of at least 28 kg/m2
‐ No diabetes

Medication history

No

N




Setting

Allocated/randomised: 80 ( 20 in each group)
Assessed at end of study: 76 (20 LCD + metformin, 19 LCD + placebo, 17 LCD +
flutamide, 20 LCD + metformin and flutamide). LCD – hypocaloric diet
Division of Endocrinology, S. Orsola‐Malpighi Hospital, University of Bologna, Italy

Intervention

Combined metformin (850 mg, orally, twice a day) plus flutamide (250 mg, orally, twice
a day) regimen plus hypocaloric diet (containing 20% proteins, 30% lipids, and 50%
carbohydrates) for 12 months

Comparison

Placebo (one tablet, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months
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Metformin (850 mg, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months

Flutamide (250 mg, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months
Outcomes

Hyperandrogenism
menses alterations
metabolic abnormalities
body composition

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Rotterdam consensus used to diagnose PCOS

Exclusion Criteria

Yes

Use of any medication or a significant modification in body weight within
the previous 3 months or dieting
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No hyperprolactinemia; Cushing’s syndrome; late‐onset congenital
adrenal hyperplasia; thyroid dysfunction; diabetes; or cardiovascular,
renal, or liver diseases, based on routine biochemistry and appropriate
tests

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes??

Were patients blind
to intervention
group?

Yes

Table of random numbers

Not sure whether the following information is enough to say yes.
“The allocation sequence of the treatments was decided by a third party
before the recruitment of the patients by random number tables.”

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes
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Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

LCD + metformin = 0/20 = 0%
LCD + flutamide = 3/20 = 15%
LCD + metformin and flutamide = 0/20 = 0%

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER
INTERNAL

CONFOUNDING

LCD + placebo = 1/20 = 5%

This is difficult to determine if there isn’t a protocol.
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Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes

If statistical analysis Yes
was undertaken, was
this appropriate?

‐ Point estimates and measures of variability were presented for the all
outcomes
‐ Subgroups were analysed appropriately

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators) – no report on blinding of
investigators

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
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INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
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Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

Study ID

Mazza 2014

Study citation

Mazza, A., Fruci, B., Guzzi, P., D'Orrico, B., Malaguarnera, R., Veltri, P., Fava, A. and
Belfiore, A. 2014 In PCOS patients the addition of low‐dose spironolactone induces a
more marked reduction of clinical and biochemical hyperandrogenism than metformin
alone. Nutrition Metabolism & Cardiovascular Diseases. 24 [2]: 132‐9

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Group A mean age: 23.3±4.2; Group B mean age: 23.1±3.8

Presence of infertility

Unknown

Presence of other
condition

Overweight (BMI 25‐29.9)/ obese (BMI 30 or more) patients with PCOS which was
based according to Rotterdam criteria

Medication history

Exclusion criteria:
‐
‐
‐

Setting

Patients with late‐onset non‐classic congenital hyperplasia
Patients with Cushing syndrome
People with oral contraceptive, anti‐hypertensive agents, anti‐diabetic drugs
and agents for weight loss
 56 recruited
 Randomized into 2 groups: Group A (n=28), Group B (n=28)
 Participants analysed: 26 in each group
Endocrine Unit of University in Italy

Intervention

Group A: 1700mg metformin per day (MET)

N
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Group B: 1700mg metformin per day + 25mg per day spironolactone (MET+SPL)

All patients were on hypocaloric (1300kcal) diet
Metformin was started at a dose of 425mg twice a day and it was increased after a
week to the final dose of 850mg twice a day.
Both patient groups were treated for 6 months.
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Outcomes

BMI
Waist circumference
FG score
Cholesterol
HDL
LDL
TG
Fasting glucose
2hr OGTT glucose
Fasting insulin
2hr insulin
HOMA
Total testosterone
SHBG
FAI
DHEA
Androstenedione

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion

Yes
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criteria, were these
appropriate?
Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Randomization tables

Unknown concealment

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

All participants treated with hypocaloric diet

Were outcome
assessors blind to
intervention group?

Not
reported

Not reported despite objective outcomes measurement

Were all outcomes
measured in a

Yes

DETECTION
BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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ATTRITION BIAS

standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?

Not
reported

Not reported despite objective outcomes measurement

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

7% loss of follow up in each group (2 loss of follow up in each group)

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Partial
Were the groups
similar at baseline
with regards to key
prognostic variables?

Unknown since no protocol available

Although two groups showed similar clinical and biochemical
parameters, they have different proportion of overweight and obesity as
well as number of patients diagnosed with impaired fasting glucose.

If confounding was
present, was it
controlled for?

N/A

No need to account for confounders since similar clinical and
biochemical parameters among both groups

Were there any
conflicts of interest
in the writing or

No

Authors declared no conflict of interest

OTHER
INTER

CONFOUNDING

Reason of loss of follow up: three patients after 3 months because
desire of pregnancy and one after 1 month because of change of
residence
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funding of this
study?
Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

Not reported power calculation

If statistical analysis Yes
was undertaken, was
this appropriate?
Comments

Unknown compliance to medication

SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment – Not reported
Blinding of participants/personnel (investigators) – Not reported

RISK OF BIAS

Blinding of assessors – Not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – Unknown compliance to medication

189

GDG4: Metformin evidence review

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – Not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals – Not reported

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
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Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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4.5
EVIDENCE REVIEW
Clinical question: Are anti‐obesity pharmacological agents alone or in combination, effective for management of hormonal and clinical PCOS features and
weight in adolescents and adults with PCOS?
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Interactive Evidence to Decision Framework
Are anti-obesity pharmacological agents alone or in combination, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?
Evidence review
QUESTION
Question details
Population: Adolescents and adults with PCOS
Option (intervention): Anti-obesity agents alone
Comparison: Placebo, anti-obesity agent
Main outcomes:
 Weight (GRADE 8)


BMI (GRADE 8)



Waist-hip-ratio (WHR) (GRADE 7)



PAI-1 (GRADE 4)



Irregular cycles (GRADE 8)



Hirsutism (GRADE 7)



Sex hormone binding globulin (SHBG) (GRADE 6)



Free androgen index (FAI) (GRADE 6)



Testosterone (GRADE 5)



Insulin resistance (GRADE 8)



Oral glucose tolerance test (OGTT) (GRADE 7)



Clamp (GRADE 7)



Total cholesterol (GRADE 6)



HDL (GRADE 6)



LDL (GRADE 6)



Triglycerides (GRADE 6)
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HOMA (GRADE 5)



CRP (GRADE 4)



Quality of life (GRADE 7)



Depression (GRADE 7)



Gastro-intestinal effects (GRADE 8)



Liver function (GRADE 8)



Vitamin B deficiency (GRADE 7)



Lactic acidosis (GRADE 4)
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Setting:Primary and specialist care
Perspective: Multidisciplinary health professionals and patients
Background
Obesity is a significant concern for many affected adolescents and women with PCOS. Whilst lifestyle change has a key role in the management of obesity, the role of anti-obesity
pharmacological agents in achieving weight loss and potential associated health benefits is increasingly recognised with recent US Endocrine Society guidelines (1), SR and Cochrane
(2) in the area. However the role of these agents in PCOS and in reproductive-aged women remains unclear.
Orlistat, phentermine/topiramate, lorcaserin, naltrexone/bupropion and liraglutide are approved anti-obesity medications in adults, each of which has been compared to placebo in
randomised controlled trials. These medications are increasingly being used in adults for assistance with weight loss.
In light of very limited evidence, the guideline development group were unable to make any evidence–based recommendations in women with PCOS, however the GDG are aware of
evidence for these medications in the management of non-PCOS adults who are obese. A consensus recommendation has been made to manage obesity independent of PCOS with
these medications. Therefore, the GRADE criteria have not been specifically addressed and instead has been used to guide relevant clinical comment.

ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Research evidence
There was no evidence identified to answer this question in adolescents. Below is a summary of the evidence identified in adults.

Anti-obesity versus placebo
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One study was identified to address this comparison (3). Due to the lack of direct comparisons between groups (no p values reported for between groups for end of treatment data), it
is uncertain whether there were any differences in this low quality study with low certainty for outcomes: Weight loss (kg); WHR (cm); Menstrual periods (n/6 months);
Triglycerides (mmol/L); Fasting glucose (mmol/L); Fasting insulin (mU/L); Fasting glucose/insulin ratio; HOMA-IR; Hs-CRP (mg/L); Testosterone (nmol/L); SHBG (nmol/L);
FAI. Side effects were not reported.
Anti-obesity versus anti-obesity
One study was identified to address this comparison (4). Due to the lack of direct comparisons between groups (no p values reported for between groups for end of treatment data), it
is uncertain whether there were any differences in this low quality study with low certainty for outcomes: BMI (kg/m²); WHR (cm); Testosterone (ng/dl); Δ4- Androstenedione
(ng/ml); DHEA-S (ng/ml); FAI; SHBG (nmol/l); Fasting glucose (mg/dl); Fasting insulin (μIU/ml); Fasting glucose/insulin; AUC OGTT; HOMA-IR; QUICKI; PAI-1 (ng/ml).
Side effects were not reported.
Undesirable effects

How substantial are the undesirable anticipated effects?
Research evidence
Side effects were not reported.

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Research evidence

Low to very low certainty evidence.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced and guided the GDG in their decision.
Additional considerations

No studies reported any evidence on the value that consumers or health professionals place on the outcomes.
Highest ranked outcomes were weight, BMI, cycles and GI side effects and the agents differed in their effects on these outcomes which is a key consideration in our balance
of effects.
All of the above should be weighed against particular values of the individual woman or adolescent in relation to her condition at the time of consultation.
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CONCLUSIONS
Practice point

Anti-obesity medications are costly and have contraindications and adverse side effects.
Consensus recommendation
Anti-obesity medications could be considered, in addition to lifestyle, for the management of obesity in adult women with PCOS.
Justification
Given the absence of evidence, the guideline development group were unable to make any evidence–based recommendations in women with PCOS, however the GDG are aware of
evidence for these medications in the management of non-PCOS adults who are obese according to SR, Cochrane and Endocrine Society guidelines. A consensus recommendation
has been made to manage obesity independent of PCOS with these medications. The GRADE criteria have not been specifically addressed and instead has been used to guide relevant
clinical comment.

The cost effectiveness of medical therapy in the treatment of obesity is low from evidence in the general population (5).
Equity

We do not anticipate any differences in the relative effectiveness of anti-obesity medications across different sub-groups and population of women. The cost of medications
might affect access for disadvantaged or women from a lower socioeconomic background.
Acceptability

Delivery of the medications (especially considering some are injectable), side effects and cost may affect acceptability of this intervention.
Feasibility

The cost of the medications may make it difficult to afford for some women both in the short-term and long-term.
Subgroup considerations

Consensus recommendation will only apply to obese adult women not adolescent girls. There were no studies identified in adolescents and there is no evidence for these
medications in the management of non-PCOS adolescents who are obese.
Implementation considerations

The implementation of this recommendation is limited as it only addresses weight but no other PCOS features.
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Cost and regulation of these medications in different regions needs to be considered when implementing this recommendation, especially in women with moderate to severe
obesity whose biggest concern is weight management.
Monitoring and evaluation

There are known contraindications and side effects of these medications that need to be evaluated and monitored for if used for obesity management.
Research priorities

There is a need for high quality well designed studies with metabolic and reproductive outcomes of high certainty comparing the anti‐obesity medications to placebo in
adolescents and women with PCOS. Studies in adolescents in particular are currently lacking. Studies need to directly compare groups at the end of the intervention and
also report on any adverse effects related to the medications.
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EVIDENCE PROFILES
Anti‐obesity versus placebo ‐ ADULTS
Study ID

Lindholm 2008

Outcome #

Time
point

N

Weight loss (kg)

24 wk

WHR (cm)

Certainty in effect estimates (Quality of evidence)

Low (D)

Anti‐obesity

P value

Favours

Placebo

Mean

SD

Mean

SD

33

7.8

5.1

2.8

6.2

NR

None

24 wk

33

0.88

0.04

0.90

0.05

NR

None

Menstrual periods (n/6 months)

24 wk

33

4.6

1.8

4.2

2.4

NR

None

Triglycerides (mmol/L)

24 wk

33

1.32

0.62

1.80

1.09

NR

None

Fasting glucose (mmol/L)

24 wk

33

4.74

0.52

5.00

0.54

NR

None

Fasting insulin (mU/L)

24 wk

33

13.07

9.09

19.42

15.03

NR

None

Fasting glucose/insulin ratio

24 wk

33

0.47

0.21

0.45

0.38

NR

None

HOMA‐IR

24 wk

33

2.75

1.72

4.60

4.13

NR

None

Hs‐CRP (mg/L)

24 wk

33

4.1

6.1

6.0

6.6

NR

None

Testosterone (nmol/L)

24 wk

33

1.80

0.65

2.56

0.87

NR

None

SHBG (nmol/L)

24 wk

33

44.9

19.2

30.7

13.2

NR

None

FAI

24 wk

33

4.9

3.0

9.9

5.4

NR

None

Summary: One study was identified to address this comparison. Due to the lack of direct comparisons between groups (no p values reported for between groups for
end of treatment data), it is uncertain whether there were any differences in this low quality study with low certainty for outcomes: Weight loss (kg); WHR (cm);
Menstrual periods (n/6 months); Triglycerides (mmol/L); Fasting glucose (mmol/L); Fasting insulin (mU/L); Fasting glucose/insulin ratio; HOMA‐IR; Hs‐CRP (mg/L);
Testosterone (nmol/L); SHBG (nmol/L); FAI. Side effects were not reported.
NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness
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Anti‐obesity versus anti‐obesity ‐ ADULTS
Study ID

Koiou 2013

Outcome #

Time
point

N

BMI (kg/m²)

6m

WHR (cm)

Certainty in effect estimates (Quality of evidence)

Low (A, B)

Sibutramine

P value

Favours

Orlistat

Mean

SD

Mean

SD

50

28.9

4.9

29.9

6.4

NR

None

6m

50

0.81

0.05

0.82

0.06

NR

None

Testosterone (ng/dl)

6m

50

84.9

40.1

56.3

26.4

NR

None

Δ4‐ Androstenedione (ng/ml)

6m

50

2.7

0.8

15.1

57.8

NR

None

DHEA‐S (ng/ml)

6m

50

3297.7

1511.5

2830.8

1463.2

NR

None

FAI

6m

50

9.56

7.52

6.32

4.76

NR

None

SHBG (nmol/l)

6m

50

40.8

23.3

41.3

18.9

NR

None

Fasting glucose (mg/dl)

6m

50

97.8

10.7

95.9

11.4

NR

None

Fasting insulin (μIU/ml)

6m

50

11.1

6.6

12.3

10.6

NR

None

Fasting glucose/insulin

6m

50

11.79

7.4

11.37

6.78

NR

None

AUC OGTT

6m

50

15143.0

2677.1

15216.4

2744.3

NR

None

HOMA‐IR

6m

50

2.71

1.78

2.97

2.74

NR

None

QUICKI

6m

50

0.34

0.03

0.34

0.03

NR

None

PAI‐1 (ng/ml)

6m

50

34.7

7.7

41.9

10.0

NR

None

Summary: One study was identified to address this comparison. Due to the lack of direct comparisons between groups (no p values reported for between groups for
end of treatment data), it is uncertain whether there were any differences in this low quality study with low certainty for outcomes: BMI (kg/m²); WHR (cm);
Testosterone (ng/dl); Δ4‐ Androstenedione (ng/ml); DHEA‐S (ng/ml); FAI; SHBG (nmol/l); Fasting glucose (mg/dl); Fasting insulin (μIU/ml); Fasting glucose/insulin;
AUC OGTT; HOMA‐IR; QUICKI; PAI‐1 (ng/ml). Side effects were not reported.
NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness

8

GDG 4: Anti‐obesity evidence review

9

EVIDENCE REVIEW
Anti‐obesity versus placebo ‐ ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Lindholm
Low
15mg SB/daily + LS
2008
Placebo/daily + LS
Indirect
NR, not reported; Rott, Rotterdam

Setting

Duration

PCOS
criteria

N

Age (years)

Sweden

24 weeks

Rott

1: 17
2: 16

1: 30.3±5.1
2: 29.5±5.3

Results of individual studies
Outcome

Anti‐obesity

Mean
SD
Mean
Weight loss (kg)
7.8
5.1
2.8
WHR (cm)
0.88
0.04
0.90
Menstrual periods (n/
4.6
1.8
4.2
6months)
Triglycerides (mmol/L)
1.32
0.62
1.80
Fasting glucose (mmol/L)
4.74
0.52
5.00
Fasting insulin (mU/L)
13.07
9.09
19.42
Fasting glucose/insulin ratio
0.47
0.21
0.45
HOMA‐IR*
2.75
1.72
4.60
Hs‐CRP (mg/L)
4.1
6.1
6.0
Testosterone (nmol/L)
1.80
0.65
2.56
SHBG (nmol/L)
44.9
19.2
30.7
FAI**
4.9
3.0
9.9
P values not reported for between group differences
*fasting serum insulin (mU/L) x fasting serum glucose (mmol/L)/22.5
**T (nmol/L)/SHBG (nmol/L) x 100

Placebo
SD
6.2
0.05
2.4
1.09
0.54
15.03
0.38
4.13
6.6
0.87
13.2
5.4

Age at
BMI (kg/m2)
menarche
(years)
NR
1: 32.5±4.9
2: 35.6±5.5

Smoking
status
1: 6
2: 2
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Anti‐obesity v anti‐obesity ‐ ADULTS
Characteristics of included studies
Study ID

Setting

Duration

PCOS
criteria

N

Age (years)

Greece
1) SB 10 mg q.i.d in the
morning + hypocaloric diet +
exercise
2) Orlistat 120 mg t.i.d before
each meal + hypocaloric diet +
exercise
NR, not reported; Rott, Rotterdam

6 months

Rott

1: 28
2: 22

For both groups=
25.7±5.9

Koiou 2013
Indirect

ROB

Interventions

High

Results of individual studies
Outcome

Sibutramine

Orlistat

Mean
SD
Mean
SD
BMI (kg/m²)
28.9
4.9
29.9
6.4
WHR (cm)
0.81
0.05
0.82
0.06
Testosterone (ng/dl)
84.9
40.1
56.3
26.4
Δ4‐ Androstenedione (ng/ml)
2.7
0.8
15.1
57.8
DHEA‐S (ng/ml)
3297.7
1511.5
2830.8
1463.2
FAI*
9.56
7.52
6.32
4.76
SHBG (nmol/l)
40.8
23.3
41.3
18.9
Fasting glucose (mg/dl)
97.8
10.7
95.9
11.4
Fasting insulin (μIU/ml)
11.1
6.6
12.3
10.6
Fasting glucose/insulin
11.79
7.4
11.37
6.78
AUC OGTT
15143.0
2677.1
15216.4
2744.3
HOMA‐IR**
2.71
1.78
2.97
2.74
QUICKI***
0.34
0.03
0.34
0.03
PAI‐1 (ng/ml)
34.7
7.7
41.9
10.0
P values not reported for between group differences. * T (nmol/l) x 100 / SHBG (nmol/l); ** insulin (μIU/ml) x glucose (mg/dl)/405
*** 1 / [logInsulin (μIU/ml)+ logGlucose (mg/dl)]

Age at
BMI (kg/m2)
menarche
(years)
NR
1: 33.3±3.9
2: 33.7±6.6

Smoking
status
NR
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Critical appraisals
Study ID

Lindholm 2008

Study citation

Lindholm, A., Bixo, M., Bjorn, I., Wolner‐Hanssen, P., Eliasson, M., Larsson, A., Johnson,
O. and Poromaa, I. S. 2008 Effect of sibutramine on weight reduction in women with
polycystic ovary syndrome: a randomized, double‐blind, placebo‐controlled trial.
Fertility & Sterility. 89 [5]: 1221‐8.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Sibutramine (n=21)‐ 30.3 ± 5.1 years
Placebo (n=20)- 29.5 ± 5.3 years

Presence of infertility

No

Presence of other
condition

At baseline:
Sibutramine (n=21)‐ BMI= 32.5 ± 4.9 kg/m²
Placebo (n=20)- BMI= 35.6 ± 5.5 kg/m²

No diabetes
Medication history

Not reported

N






Setting

42 randomised
8 participants were excluded or withdrew before the end of the study
One participant who completed the study was removed from the analyses due to a
suspected binge eating disorder
Assessed at end of study: Sibutramine= 17
Placebo= 16

“Multicentre study involving the gynecologic departments at Sunderby Hospital, Umeå
University Hospital, Uppsala University Hospital, Läkarhuset Björnen, Piteå,
and Lund University Hospital in Sweden”.
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Participants were treated with sibutramine 15 mg once daily for 24 weeks

“All patients received lifestyle modification in form of diet advice and physical activity
advice. Subjects were advised to eat three regular meals every day and to reduce the
intake of fat in favor of carbohydrates. All subjects were given a step recorder and
were encouraged to walk a minimum of 10,000 steps a day, most days of the week.
They were also given homework assignments where food intake, reason for food
intake, and physical activity were recorded. These records were repeated throughout
the study and were reviewed together with the research nurse at every visit”.
Comparison

Participants were given a placebo once daily for 24 weeks

Lifestyle modification advice as above.
Outcomes

“The primary endpoint was to assess weight loss, whereas secondary endpoints
included the efficacy of sibutramine for treatment of menstrual pattern and
cardiovascular risk factors”.
Outcomes:















Weight loss
Blood pressure (not relevant to systematic review)
Waist circumference
Hip circumference
Waist to hip ratio
Menstrual periods
Triglycerides
Apo‐AI (not relevant to systematic review)
Apo B (not relevant to systematic review)
Apo B/Apo A (not relevant to systematic review)
Glucose
Insulin
Glucose/insulin ratio
HOMA‐IR
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Creatinine (not relevant to systematic review)
Cystatin C (not relevant to systematic review)
Hs‐CRP
T
SHBG
FAI
Prolactin (not relevant to systematic review)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

“Inclusion criteria for the study was confirmed PCOS, age 18 to 40 years,
body mass index (BMI) >27 kg/m2, and consent to participation after
written and oral information”. PCOS defined according to Rotterdam
criteria.

Exclusion Criteria

Yes

“Exclusion criteria for the study were obesity due to organic disorder,
psychiatric disorder in need of medical treatment, pregnancy or
lactation, use of hormonal treatments 6 months before inclusion in the
study (oral contraceptives, gestagens,
ovulatory stimulants, antidiabetic agents [including metformin],
cortisone, antiandrogens), history of serious eating disorder (anorexia

14
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nervosa and/or bulimia nervosa), use of drugs with a central nervous
system effect later than 2 weeks before study start (antidepressants,
benzodiazepines, and antipsychotic
drugs), history of coronary heart disease, heart failure, arrhythmia,
tachycardia, peripheral arterial disease, history of stroke or a transient
ischemic attack, uncontrolled hypertension (>140/90 mm Hg), severe
renal or hepatic insufficiency, impaired liver function, Gilles de la
Tourette’s syndrome, pheochromocytoma, glaucoma, and abuse of
drugs (illegal or otherwise) or alcohol.”

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

Yes
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

DETECT
ION

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?

Pharmacy‐controlled randomisation
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ATTRITION BIAS
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Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Yes

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A




8 participants were excluded or withdrew before the end of the
study (4 due to pregnancy (3 from sibutramine group, 1 from
placebo)), 4 due to personal reasons)
One participant who completed the study was removed from the
analyses due to a suspected binge eating disorder
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Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?

OTHER INTERNAL VALIDITY/BIAS

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations
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“small grant (20000 SEK) from Abbott Scandinavia AB. Abbott
Scandinavia AB had no influence on the planning or completing the
study, nor any influence on how data were analyzed or presented.
Abbott Scandinavia AB had no access to the data”.
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No serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

Population dissimilarity
Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient
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IMPRECISION

Other issue
No serious

Wide confidence intervals
Few patients
Only one study
Other issue

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

19

GDG 4: Anti‐obesity evidence review
Study ID

Koiou 2013

Study citation

Koiou, E., Tziomalos, K., Katsikis, I., Delkos, D, Tsourdi, E.A. and Panidis, D. 2013
Disparate effects of pharmacotherapy on plasma plasminogen activator inhibitor‐1
levels in women with the polycystic ovary syndrome. Hormones. 12: 559–66.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Mean age for both groups= 25.7±5.9 years

Presence of infertility

Not reported

Presence of other
condition

Overweight and obese women.
Sibutramine group= 33.3±3.9kg/m²
Orlistat group= 33.7±6.6

Medication history

“No woman reported use of any medication that could interfere with the normal
function of the hypothalamic‐pituitary‐gonadal axis during the last semester”

N

 Allocated/randomised: Sibutramine= 28, Orlistat= 22
 Assessed at end of study: Sibutramine= 28, Orlistat= 22
Gynecological Endocrinology Infirmary of the Second Department of Obstetrics and
Gynecology, Aristotle University of Thessaloniki, Greece

Setting
Intervention

Sibutramine 10 mg q.i.d in the morning + “normal protein, energy‐restricted diet [basic
metabolic rate‐ 600 kcal/day, consisting of 50% from carbohydrate, 30% from fat (10%
saturated) and 20% from protein] and were instructed to exercise (moderate intensity
aerobic exercise) for at least 3 hours/week for a period of 6 months”

Comparison

Orlistat 120 mg t.i.d before each meal + “normal protein, energy‐restricted diet [basic
metabolic rate‐ 600 kcal/day, consisting of 50% from carbohydrate, 30% from fat (10%
saturated) and 20% from protein] and were instructed to exercise (moderate intensity
aerobic exercise) for at least 3 hours/week for a period of 6 months”

Outcomes

Primary outcome= changes in plasma PAI‐1 levels
Secondary outcomes=
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ΒΜΙ
Waist circumference (not relevant to systematic review)
Waist to hip ratio
FSH (not relevant to systematic review)
LH (not relevant to systematic review)
Prolactin (not relevant to systematic review)
Testosterone
Δ4‐Α
DHEA‐S
FAI
17α‐OHP (not relevant to systematic review)
SHBG
Glucose
Insulin
Glucose/insulin
AUC OGTT
HOMA‐IR
QUICKI
Mean ovarian volume (not relevant to systematic review)
Mean number of ovarian follicles (not relevant to systematic review)
PAI‐1

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Partial

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion criteria explicit in terms of BMI of the 2 groups, however
exclusion criteria not explicitly specified a‐priori.
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Inclusion Criteria

Yes

Exclusion Criteria

Not
reported
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Overweight/obese women with PCOS “who were being followed up at
the Gynecological Endocrinology Infirmary of the Second Department of
Obstetrics and Gynecology, Aristotle University of Thessaloniki […]
Diagnosis of PCOS was based on the revised criteria of Rotterdam”
Stated that “None of the women studied had galactorrhea or any
endocrine or systemic disease that could possibly affect reproductive
physiology […] No woman reported use of any medication that could
interfere with the normal function of the hypothalamic‐ pituitary‐
gonadal axis during the last semester”, however wording does not sound
like exclusion criteria specified a‐priori

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Not
Did the study have
an adequate method reported
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes
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Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?

No

Were outcomes
assessed objectively
and independently?

Not
reported

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Not stated whether body weight was measured in the fasting state, or
time of day.
Waist circumference was obtained as the smallest circumference at the
level of the umbilicus, which is not the protocol recommended by WHO
as it may underestimate the true waist circumference; hence, waist to
hip ratio data would not be as accurate as possible.

No dropouts reported

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

REPOR
T BIAS

ATTRITION BIAS

DETECTION BIAS
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Not
reported

Not
reported

No report of a registered protocol
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CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were the groups
similar at baseline
with regards to key
prognostic variables?

Partial

If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

GDG 4: Anti‐obesity evidence review
“At baseline, overweight/obese women randomized to receive
sibutramine had higher serum LH, T and 17α‐OHP levels as well as
greater FAI than women randomized to receive orlistat (p=0.009,
p=0.020, p=0.011 and p=0.037, respectively). Other parameters did not
differ at baseline between these two groups”
No discussion of confounding reported

No report of power calculation

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

No report of medication compliance

SUMMARY FOR GRADE

RISK OF BIAS

Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
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Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue‐ Protocol for anthropometric measurements

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Wide confidence intervals
Few patients
Only one study
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Other issue

PUBLICATION BIAS

Serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue‐ no conflict of interest statement

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
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Contents
GRADE framework ..................................................................................................................................................................................................................................................... 3
EVIDENCE PROFILES ................................................................................................................................................................................................................................................... 8
Anti‐androgen versus placebo – ADOLESCENTS ........................................................................................................................................................................................................ 8
Anti‐androgen + lifestyle versus placebo + lifestyle – ADULTS .................................................................................................................................................................................. 9
Anti‐androgen (daily) versus anti‐androgen (every 3 days) ‐ ADULTS ..................................................................................................................................................................... 10
Anti‐androgen + diet (1) versus metformin + anti‐androgen + diet (2) ‐ ADULTS ................................................................................................................................................... 11
EVIDENCE REVIEW ................................................................................................................................................................................................................................................... 13
Anti‐androgen versus placebo ‐ ADOLESCENTS ....................................................................................................................................................................................................... 13
Characteristics of included studies ...................................................................................................................................................................................................................... 13
Results of individual studies................................................................................................................................................................................................................................. 13
Anti‐androgen + lifestyle versus placebo + lifestyle – ADULTS ................................................................................................................................................................................ 14
Characteristics of included studies ...................................................................................................................................................................................................................... 14
Results of individual studies................................................................................................................................................................................................................................. 14
Anti‐androgen (daily) versus anti‐androgen (every 3 days) – ADULTS .................................................................................................................................................................... 15
Characteristics of included studies ...................................................................................................................................................................................................................... 15
Results of individual studies................................................................................................................................................................................................................................. 15
Results of meta‐analysis ...................................................................................................................................................................................................................................... 16
Anti‐androgen + diet versus metformin + anti‐androgen + diet ‐ ADULTS .............................................................................................................................................................. 18
Characteristics of included studies ...................................................................................................................................................................................................................... 18
Results of individual studies................................................................................................................................................................................................................................. 18
Results of meta‐analysis ...................................................................................................................................................................................................................................... 20
OCP versus anti‐androgen (refer to OCP evidence review) ..................................................................................................................................................................................... 22
COCP versus COCP + anti‐androgen (refer to OCP evidence review) ...................................................................................................................................................................... 22

GDG4: Anti‐androgen evidence review
2
COCP versus anti‐androgen + metformin (refer to OCP evidence review).............................................................................................................................................................. 22

COCP versus COCP + anti‐androgen + metformin (refer to OCP evidence review) ................................................................................................................................................. 22
COCP + anti‐androgen versus COCP + anti‐androgen + metformin (refer to OCP evidence review) ...................................................................................................................... 22
Metformin versus anti‐androgen+OCP (refer to Metformin evidence review) ...................................................................................................................................................... 22
Metformin + LS versus anti‐androgen + LS (refer to Metformin evidence review) ................................................................................................................................................. 22
Metformin + diet versus metformin + anti‐androgen + diet (refer to Metformin evidence review) ...................................................................................................................... 22
References ............................................................................................................................................................................................................................................................... 66

GDG4: Anti‐androgen evidence review

GRADE framework
Interactive Evidence to Decision Framework
Are anti-androgen pharmacological agents alone or in combination, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?
Evidence review
QUESTION
Question details
Population: Adolescents and adults with PCOS
Option (intervention): Anti-androgen agents alone or anti-androgen + metformin
Comparison: Anti-androgen, anti-androgen + metformin + lifestyle
Main outcomes:
 Weight (GRADE 8)


BMI (GRADE 8)



Waist-hip-ratio (WHR) (GRADE 7)



PAI-1 (GRADE 4)



Irregular cycles (GRADE 8)



Hirsutism (GRADE 7)



Sex hormone binding globulin (SHBG) (GRADE 6)



Free androgen index (FAI) (GRADE 6)



Testosterone (GRADE 5)



Insulin resistance (GRADE 8)



Oral glucose tolerance test (OGTT) (GRADE 7)



Clamp (GRADE 7)



Total cholesterol (GRADE 6)



HDL (GRADE 6)



LDL (GRADE 6)
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Triglycerides (GRADE 6)



HOMA (GRADE 5)



CRP (GRADE 4)



Quality of life (GRADE 7)



Depression (GRADE 7)



Gastro-intestinal effects (GRADE 8)



Liver function (GRADE 8)



Vitamin B deficiency (GRADE 7)



Lactic acidosis (GRADE 4)

Setting: Primary and specialist care
Perspective: Multidisciplinary health professionals and patients
Background
The most common androgen-related features of PCOS are hirsutism, acne and alopecia.
Since these clinical signs negatively influences the psychological well-being of PCOS women, the treatment with antiandrogen drugs has been proposed in the aim to improve their
physical appearance, their psychological situation and quality of life.
It is mandatory to use concomitant contraception with antiandrogens in order to avoid foetal male undervirilisation in the event of unplanned pregnancy.
Due to the growth cycle of hair, at least a 9–12 months course treatment is required in order to evaluate the effectiveness of the antiandrogen treatment in improving hirsutism and/or
acne. The most investigated agents so far are spironolactone, cyproterone acetate (CPA), finasteride and flutamide.
The GDG decided not to make a recommendation on this intervention based on clinical grounds as isolated anti-androgen therapy is not indicated and evidence is very limited.
Therefore, the GRADE criteria have not been specifically addressed and instead has been used to guide relevant clinical comment.

ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Research evidence
Anti-androgen versus placebo

4
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One study of adolescents was identified to address this comparison (1). Due to the lack of direct comparisons between groups (no p values reported for between groups for end of
treatment data), it is uncertain whether there were any differences in this very low quality study with very low certainty for outcomes: BMI (kg/m²); Modified Ferriman-Gallwey
score; SHBG (µg/ml); Testosterone (ng/dL); DHEAS (µmol/L); Androstenedione (ng/ml); gastro-intestinal related adverse effects. Side effects were not reported.

5

Anti-androgen + lifestyle versus placebo + lifestyle
One study was identified to address this comparison in adults (2). Due to the lack of direct comparisons between groups (no p values reported for between groups for end of treatment
data), it is uncertain whether there were any differences in this moderate quality study with moderate certainty for outcomes: Weight (kg); BMI (kg/m²); Number of cycles in previous
6 months; Hirsutism (Ferriman-Gallwey score); SHBG (nmol/L); FAI (pg/ml); Testosterone (ng/ml); DHEAS (µg/ml); Androstenedione (ng/dl); Fasting insulin (µU/ml); Fasting
glucose (mg/ml); Response of glucose to OGTT- glucose AUC (mg/ml⋅min); Response of insulin to OGTT- insulin AUC (µU/ml⋅min); QUICKI; ISI; HDL (mg/dL); LDL (mg/dl);
Triglycerides (mg/dl).
The only side effect reported in the anti-androgen group was a mild increment in transaminase levels.
Anti-androgen (daily) versus anti-androgen (every 3 days)
Two RCTs that address this comparison in adults were identified (3, 4). While a statistically significant improvement was found in hirsutism FG score with use of the frequency of
every 3 days over daily anti-androgens, we remain cautious due to very low certainty in effect estimates and the quality of evidence. No statistically significant differences were found
for: BMI, testosterone, SHBG and fasting insulin.
Gastro-intestinal related side effects were found in the group taking anti-androgen every 3 days (compared to those on daily treatment).
Anti-androgen + diet versus metformin + anti-androgen + diet
Three RCTs that address this comparison in adults were identified (2, 5, 6). While a statistically significant improvement was found in fasting glucose and HOMA-IR with the
addition of metformin to anti-androgen and lifestyle; and in triglycerides with anti-androgens and lifestyle (without metformin); we remain cautious due to low to very low certainty in
effect estimates and the quality of evidence. No statistically significant differences were found for: Weight, WHR, BMI [kg/m2], Number of cycles/year, Number of cycles in previous
6 months, FAI (pg/ml), Hirsutism [FG score], SHBG [nmol/l], Testosterone [nmol/l], Fasting insulin [μIU/mL], QUICKI, OGTT [mg/dl], Total cholesterol (mM/l), HDL (mmol/l),
LDL (mmol/l).
As noted above, it is difficult to offer definitive evaluation of the use of anti-androgens because of the poor quality of evidence, lack of valid randomized controlled studies and
limited relevant studies in other populations.
Additional considerations
It has to be noted that one of the studies was conducted in an obese PCOS population, which could be considered a confounder.
Undesirable effects

How substantial are the undesirable anticipated effects?
Research evidence
Side effects were not clearly reported.
Additional considerations
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As the undesirable effect of antiandrogens is mostly related to mild hepatotoxicity, lifestyle does not seems to alleviate such a risk. Conversely, it seems that the addition of metformin
does not increase either the risk of elevated liver indices or general side effects.
The potential for teratogenicity for anti-androgens especially when used as a single agent in women at risk for conception limits the use of these medications.

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Research evidence

Low to very low certainty evidence.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced and guided the GDG in their decision.
Additional considerations

No studies reported any evidence on the value that consumers or health professionals place on the outcomes.
Highest ranked outcomes were weight, BMI, cycles and gastro-intestinal side effects and the agents differed in their effects on these outcomes which is a key consideration in
our balance of effects.
The most important factor is to understand the individual woman preferences may vary.
The perception of hirsutism value in the health balance of the individual varies across lifespan. In general, hirsutism has a greater impact on quality of life for younger women
with PCOS.

CONCLUSIONS
Practice point

If anti-androgens are prescribed, the safety profile in terms of liver function requires caution. The teratogenicity of anti-androgens limits their useful as a single agent.
Justification
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There was insufficient evidence to make a clinical recommendation. There are plausible reasons for anticipating differences in the relative effectiveness of anti-androgens for
different PCOS phenotypes, ages and anthropometric characteristics. There is no evidence on the direct and indirect costs of using anti-androgens, however the cost of these
treatments is generally not so high.
Subgroup considerations

Overweight and obesity are confounding factors in evaluating the effect of treatment on the metabolic assessment and other clinical parameters (e.g. menstrual irregularities).
Implementation considerations

Further research is needed before a recommendation can be made and implemented.
Monitoring and evaluation

Indicators of the drug effects and side effects (hormonal parameters, hirsutism scores and liver chemistries).
Research priorities

Comparison of efficacy of different antiandrogens agents
Comparison of efficacy of different treatment schedules
Assessment of optimal monitoring of adverse events
A better selection of study participants in order to make possible a tailored approach - BMI, age, different phenotypes and metabolic assessment should be taken into
consideration for future research.
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EVIDENCE PROFILES
Anti‐androgen versus placebo – ADOLESCENTS
Study ID

Tartagni 2014

Outcome #

Certainty in effect estimates (Quality of evidence)

Very low (A, D)

Anti‐androgen

P value

Placebo

Time
point

N

BMI (kg/m²)

6m

14

24.4

4.1

23.9

3.8

NR

None

Modified FG score

6m

14

24.8

4.4

8.6

3.6

NR

None

SHBG (µg/ml)

6m

14

1.9

1.4

1.9

1.0

NR

None

Testosterone (ng/dL)

6m

14

75.1

2.5

74.8

2.4

NR

None

DHEAS (µmol/L)

6m

14

5.1

0.4

4.5

0.6

NR

None

Androstenedione (ng/ml)

6m

14

3.6

1.6

3.7

1.2

NR

None

GI related adverse effects

6m

Mean

SD

Mean

Favours

SD

Minimal and transient GI
NR
None
discomfort (n=2)
Summary: One study of adolescents was identified to address this comparison. Due to the lack of direct comparisons between groups (no p values reported for
between groups for end of treatment data), it is uncertain whether there were any differences in this very low quality study with very low certainty for outcomes:
BMI (kg/m²); Modified Ferriman‐Gallwey score; SHBG (µg/ml); Testosterone (ng/dL); DHEAS (µmol/L); Androstenedione (ng/ml); GI related adverse effects. Side
effects were not reported.
NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness
14
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Anti‐androgen + lifestyle versus placebo + lifestyle – ADULTS
Study ID

Gambineri 2006

Certainty in effect estimates (Quality of evidence)

Moderate (B)

Anti‐androgen + lifestyle

Placebo + lifestyle

P value

Mean

SD

Mean

SD

Time
point

N

Weight (kg)

12m

36

75

9

92

16

NR

None

BMI (kg/m²)

12m

36

29

3

35

5

NR

None

Number of cycles in previous 6 months

12m

36

5.0

1.4

3.2

1.2

NR

None

Hirsutism (FG score)

12m

36

5.7

1.7

8.0

4.1

NR

None

SHBG (nmol/L)

12m

36

28.4

11.3

22.6

17.9

NR

None

FAI (pg/ml)

12m

36

2.4

2.1

3.2

2.6

NR

None

Testosterone (ng/ml)

12m

36

0.50

0.17

0.45

0.14

NR

None

DHEAS (µg/ml)

12m

36

1.5

0.7

2.4

1.2

NR

None

Androstenedione (ng/dl)

12m

36

224

80

242

94

NR

None

Fasting insulin (µU/ml)

12m

36

7

5

11

4

NR

None

Fasting glucose (mg/ml)

12m

36

88

7

88

9

NR

None

QUICKI

12m

36

0.38

0.03

0.34

0.02

NR

None

ISI

12m

36

10.2

5.5

5.1

2.1

NR

None

HDL (mg/dL)

12m

36

58

9

53

11

NR

None

LDL (mg/dl)

12m

36

88

28

109

33

NR

None

Triglycerides (mg/dl)

12m

36

63

18

113

58

NR

None

Outcome #

Favours

Summary: One study was identified to address this comparison. Due to the lack of direct comparisons between groups (no p values reported for between groups for
end of treatment data), it is uncertain whether there were any differences in this moderate quality study with moderate certainty for outcomes: Weight (kg); BMI
(kg/m²); Number of cycles in previous 6 months; Hirsutism (Ferriman‐Gallwey score); SHBG (nmol/L); FAI (pg/ml); Testosterone (ng/ml); DHEAS (µg/ml);
Androstenedione (ng/dl); Fasting insulin (µU/ml); Fasting glucose (mg/ml); Response of glucose to OGTT‐ glucoseAUC (mg/ml⋅min); Response of insulin to OGTT‐
insulinAUC (µU/ml⋅min); QUICKI; ISI; HDL (mg/dL); LDL (mg/dl); Triglycerides (mg/dl). The only side effect reported in the anti‐androgen group was a mild increment in
transaminase levels.
NR, not reported; A, serious risk of bias; B, serious risk of imprecision; C, serious risk of inconsistency; D, very serious imprecision; E, indirectness
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Anti‐androgen (daily) versus anti‐androgen (every 3 days) ‐ ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome

Time
point

BMI

10m

1

16

NR

NA

None

Very low (A, B, E)

Hirsutism (FG score, including modified)

10‐12m

2

80

Daily: 23.9±4.0
Every3days: 24.2±4.1
3.48 [2.39, 4.58]

0.00001

1

Every 3d

Very low (A2, B, E)

SHBG [nmol/l]

10‐12m

2

80

‐0.29 [‐2.76, 2.18]

0.82

0

No difference

Very low (A2, B, E)

Testosterone [ng/ml]

10‐12m

2

80

0.24 [‐0.23, 0.72]

0.32

96

No difference

Very low (A2, B, E)

Fasting insulin (µU/ml)

12m

1

64

Daily: 10.1±1.5
Every3days: 10.8±2.0

NR

NA

None

Very low (A2, B, E)

12m

1

64

Every3days: GI disorders (n=3)

Summary

Very low (A2, B, E)

Two RCTs that address this comparison in adults were identified. While a statistically significant improvement was found in
hirsutism FG score with use of the frequency of every 3 days over daily anti‐androgens, we remain cautious due to very
low certainty in effect estimates and the quality of evidence.
No statistically significant differences were found for: BMI, testosterone, SHBG and fasting insulin. GI related side effects
were found in the group taking anti‐androgen every 3 days (compared to those on daily treatment).

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness
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Anti‐androgen + diet (1) versus metformin + anti‐androgen + diet (2) ‐ ADULTS
Study ID

PCOS CRE evidence team (systematic review)

Certainty in effect
estimates
(Quality of evidence)

No.
RCTs

N

Effect size [95% CI]/
Mean±SD

P value

I2 %

Favours

Outcome

Time
point

Weight

6m

1

113

NS

NA

No difference

Low (A,B)

WHR

6m

1

113

NS

NA

No difference

Low (A,B)

BMI [kg/m2]

6‐12m

3

204

1: 61.14±8.89
2: 60.03±7.53
1: 0.89±0.06
2: 0.84±0.07
‐0.05 [‐1.21, 1.11]

0.94

27

No difference

Very low (A2, B, C, E)

Number of cycles/year

6m

1

113

NS

NA

No difference

Low (A,B)

Number of cycles in previous 6 months

12m

1

37

NR

NA

None

Very low (A2, B, E)

FAI (pg/ml)

12m

1

37

NR

NA

None

Very low (A2, B, E)

Hirsutism [FG score]
SHBG [nmol/l]
Testosterone [nmol/l]
Fasting insulin [μIU/mL]
Fasting glucose
QUICKI
OGTT [mg/dl]

6‐12m
6‐12m
6‐12m
6‐12m
6‐12m
6‐12m
6m

3
2
3
2
3
2
1

204
91
204
150
204
150
54

0.38
0.27
0.64
0.84
0.002
0.79
NS

80
72
39
0
0
86
NA

No difference
No difference
No difference
No difference
AA+MET+LS
No difference
No difference

Very low (A2, B, C2, E)
Very low (A2, B, C, E)
Very low (A2, B, C, E)
Very low (A2, B, E)
Very low (A2, B, E)
Very low (A2, B, C2, E)
Very low (A2, B)

Total cholesterol (mM/l)**

6m

1

54

NS

NA

No difference

Very low (A2, B)

HDL (mmol/l) **

6m

1

54

NS

NA

No difference

Very low (A2, B)

LDL (mmol/l) **

6m

1

54

NS

NA

No difference

Very low (A2, B)

Triglycerides (mmol/l) **

6m

1

54

<0.001

NA

AA+LS

Very low (A2, B)

HOMA‐IR (mIU⋅mmol/L2)

6m

1

113

<0.05

NA

AA+MET+LS

Low (A,B)

1: 10.35±2.8
2: 10.86±3.20
1: 5.0±1.4
2: 5.8±0.7
1: 2.4±2.1
2: 1.9±0.9
‐0.84 [‐2.71, 1.03]
8.88 [‐7.01, 24.78]
0.05 [‐0.15, 0.24]
‐0.18 [‐1.94, 1.59]
3.81 [1.35, 6.28]
0.00 [‐0.03, 0.03]
1: 102.56±20.1
2: 107.22±25.9
1: 178.5±48
2: 180.74±40.8
1: 43±12.2
2: 37.85±6
1: 105.8±32
2: 121.04±81.2
1: 133.6±72
2: 140.6±65.9
1: 2.56±1.90
2: 1.96±1.47
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Summary

Three RCTs that address this comparison in adults were identified. While a statistically significant improvement was found
in fasting glucose and HOMA‐IR with the addition of metformin to anti‐androgen and lifestyle; and in triglycerides with
anti‐androgens and lifestyle (without metformin); we remain cautious due to low to very low certainty in effect estimates
and the quality of evidence.
No statistically significant differences were found for: Weight, WHR, BMI [kg/m2], Number of cycles/year, Number of
cycles in previous 6 months, FAI (pg/ml), Hirsutism [FG score], SHBG [nmol/l], Testosterone [nmol/l], Fasting insulin
[μIU/mL], QUICKI, OGTT [mg/dl], Total cholesterol (mM/l), HDL (mmol/l), LDL (mmol/l).
Side effects were not clearly reported.

NR= not reported; NS, non‐statistically significant p value reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; D, very serious imprecision; E, indirectness. **Two RCTs reported this outcome however they used two different units and could not be combined in meta‐
analysis, therefore the RCT that provided p values for direct comparisons is presented here.
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EVIDENCE REVIEW
Anti‐androgen versus placebo ‐ ADOLESCENTS
Characteristics of included studies
Study ID

ROB

Tartagni 2014 High

Interventions

Setting

Duration

PCOS
criteria

1) 2.5mg FIN every 3 days
2) Placebo

Italy

6 months

Rotterda 1: 7
m ESHRE/ 2: 7
ASRM

Indirect
NR= not reported

Results of individual studies
Outcome
BMI (kg/m²)
Modified FG score
SHBG (µg/ml)
Testosterone (ng/dL)
DHEAS (µmol/L)
Androstenedione (ng/ml)
GI related adverse effects
P values not reported.

Placebo

Anti‐androgen
Mean
SD
24.4
4.1
24.8
4.4
1.9
1.4
75.1
2.5
5.1
0.4
3.6
1.6
Minimal and transient GI
discomfort (n=2)

Mean
23.9
8.6
1.9
74.8
4.5
3.7

SD
3.8
3.6
1.0
2.4
0.6
1.2

N

Age (years)

15‐19 (range all
participants‐
including hirsutism)

Age at
BMI (kg/m2)
menarche
(years)
All at
1: 25.0±3.2
least 3yrs 2: 24.8±4.4
post

Smoking
status
NR
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Anti‐androgen + lifestyle versus placebo + lifestyle – ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration

PCOS
criteria

Gambineri
2006
Indirect

Low

1) 250mg FLU b.d +
hypocaloric diet
2) Placebo b.d + hypocaloric
diet

Italy

12 months Rott
+1m pre‐ ESHRE/
diet
ASRM

NR= not reported

Results of individual studies
Outcome
Weight (kg)
BMI (kg/m²)
No. cycles/previous 6 months
Hirsutism (FG score)
SHBG (nmol/L)
FAI (pg/ml)
Testosterone (ng/ml)
DHEAS (µg/ml)
Androstenedione (ng/dl)
Fasting insulin (µU/ml)
Fasting glucose (mg/ml)
QUICKI
ISI
HDL (mg/dL)
LDL (mg/dl)
Triglycerides (mg/dl)
P values are not reported

Anti‐androgen
Mean
75
29
5.0
5.7
28.4
2.4
0.50
1.5
224
7
88
0.38
10.2
58
88
63

SD
9
3
1.4
1.7
11.3
2.1
0.17
0.7
80
5
7
0.03
5.5
9
28
18

Placebo
Mean
92
35
3.2
8.0
22.6
3.2
0.45
2.4
242
11
88
0.34
5.1
53
109
113

SD
16
5
1.2
4.1
17.9
2.6
0.14
1.2
94
4
9
0.02
2.1
11
33
58

N

Age (years)

1: 19
2: 17

1: 26±5
2: 26±6

Age at
BMI (kg/m2)
menarche
(years)
NR
1: 97±16
2: 84±12

Smoking
status
NR
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Anti‐androgen (daily) versus anti‐androgen (every 3 days) – ADULTS
Characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration

1) 2.5 mg FIN every 3 days
2) 2.5 mg/day FIN
1) 5 mg/day FIN
2) 250mg FLU b.d

Italy

10 months Author
defined
12 months Author
defined

Tartagni 2004 High
Indirect
Falsetti 1999 High
Indirect
NR= not reported

Italy

Results of individual studies
Outcome
Anthropometric
BMI (kg/m²)
Reproductive
Hirsutism (FG score), including
modified
SHBG (nmol/l)
Testosterone (ng/ml)
DHEAS (µg/mL)
Androstenedione (ng/mL)
Metabolic
Fasting insulin (µU/ml)
Psychological

Tartagni 2004
Very low A, B, E

Falsetti 1999
Very low A2, B, E

1: 23.9±4.0
2: 24.2±4.1
1: 12.9±1.7
2: 10.4±2.7
1: 20±12.63
2: 20±14.74
1: 0.77±0.03
2: 0.76±0.03
1: 4.4±0.6
2: 5.1±0.4
1: 3.8±1.2
2: 3.7±1.8

1: 10.9±2.6
2: 7.1±2.5
1: 20.7±5.6
2: 21.0±4.6
1: 1.4±0.2
2: 0.9±0.2
1: 2.8±1.0
2: 2.5±0.6
1: 3.7±0.3
2: 3.4±0.5
1: 10.1±1.5
2: 10.8±2.0

PCOS
criteria

N

Age (years)

1: 8
2: 8
1: 32
2: 32

Range (all with
PCOS): 19‐30
22.9±4.9 (all
participants)

Age at
BMI (kg/m2)
menarche
(years)
NR
1: 22.9±4
2: 22.5±4.0
NR
23.7±4.1 (all
participants)

Smoking
status
NR
NR
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QoL
Depression
Adverse effects
GI severe

2: GI disorders
(n=3)
Results of meta‐analysis

Outcome
Hirsutism (FG score)
SHBG [nmol/l]
Testosterone [ng/ml]
FOREST PLOTS
Hirsutism

SHBG

Time
point
10‐12m
10‐12m
10‐12m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

2
2
2

80
80
80

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

3.48 [2.39, 4.58]
‐0.29 [‐2.76, 2.18]
0.24 [‐0.23, 0.72]

0.00001
0.82
0.32

1
0
96

Every 3d
No difference
No difference
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Anti‐androgen + diet versus metformin + anti‐androgen + diet ‐ ADULTS
Characteristics of included studies
Study ID

ROB

Amiri 2014
Direct

Mod

Interventions

Setting

1) 250mg FLU b.d + HC
Iran
2) 500mg MET t.i.d + 250mg
FLU b.d + HC
Ganie 2013
Low
1) 50mg/day SPL + diet &
India
Direct
exercise
2) 50mg/day SPL + 500mg
MET b.d + diet & exercise
Gambineri
Low
1) 250mg FLU b.d +
Italy
2006
hypocaloric diet
Indirect
2) 850mg MET b.d + 250mg
FLU b.d + hypocaloric diet
HC, hypocaloric diet (1200‐1400kcal/day); NR, not reported

Duration

PCOS
criteria

N

Age (years)

6 months + Rott
1m pre‐
diet
6 months Androgen
Excess
Society

1: 27
2: 27

18‐40

1: 51
2: 62

1: 23.57±5.23
2: 23.56±4.67

12 months Rott
+ 1m pre‐ ESHRE/
diet
ASRM

1: 17
2: 20

1: 26±6
2: 26±5

Results of individual studies
Outcome

Amiri 2014
Very low (A2, B)

Anthropometric
Weight (kg)
BMI (kg/m²)
WHR (cm)

Reproductive
Number of cycles in previous 6
months

1: 29.57±4
2: 29.3±2.6
1: 0.8
2: 0.83±0.04
Can’t use

Ganie 2013
Low (A)

1: 61.14±8.89
2: 60.03±7.53
1: 24.46±3.01
2: 24.07±3.36
1: 0.89±0.06
2: 0.84±0.07

Gambineri 2006
Very low (A2, B,
E)

1: 29±3
2: 31±5

1: 5.0±1.4
2: 5.8±0.7

Age at
menarche
(years)
NR

BMI (kg/m2)

Smoking
status

>19 and <35
(inclusion
criteria)
1: 13.49±4.73 1: 24.26±3.73
2: 12.80±1.26 2: 24.91±4.91

NR

NR

NR

1: 84±12
2: 89±17

NR
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Number of cycles/year
Hirsutism (FG score), including
modified
SHBG (nmol/l)

1: 5±2.5
2: 7.52±3.8
1: 41.08±39
2: 22.64±9.7

1: 10.35±2.8
2: 10.86±3.20
1: 9.56±2.29
2: 9.09±2.29*

FAI (pg/ml)
Testosterone (nmol/l)
DHEAS (μmol/l)

1: 0.55±0.2
2: 0.6±0.06
1: 145.46±81
2: 156.08±73.6

1: 1.80±1.11
2: 1.58±0.74

DHEAS (µg/ml)

1: 1.5±0.7
2: 1.7±1.2
1: 224±80
2: 258±118

Androstenedione (ng/dl)
Metabolic
Fasting insulin (pM/l)

1: 14.6±6.2
2: 11.6±6.2

Fasting insulin (µIU/mL)
Fasting glucose
OGTT (mg/dl)
Quantitative insulin‐sensitivity
check index (QUICKI)
Total cholesterol (mM/l)
HDL (mmol/l)

1: 83.7±7.2
2: 79.26±8.3
1: 102.56±20.1
2: 107.22±25.9

LDL (mg/dl)

1: 9.18±5.56
2: 8.9±6.35
1: 88.78±8.84
2: 86.14±11.79

1: 7±5
2: 8±4
1: 88±7
2: 83±9

1: 0.35±0.03
2: 0.36±0.03

1: 0.38±0.03
2: 0.36±0.03

1: 178.5±48
2: 180.74±40.8
1: 43±12.2
2: 37.85±6

HDL (mg/dl)
LDL (mmol/l)

1: 5.7±1.7
2: 6.5±3.9
1: 28.4±11.3
2: 26.4±12.9
1: 2.4±2.1
2: 1.9±0.9
1: 1.70±0.6
2: 1.5±0.70

1: 58±9
2: 57±17
1: 105.8±32
2: 121.04±81.2
1: 88±28
2: 91±48
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Triglycerides (mmol/l)

1: 133.6±72
2: 140.6±65.9

Triglycerides (mg/dl)

1: 63±18
2: 82±39

HOMA‐IR (mIU⋅mmol/L2)

1: 2.56±1.90
2: 1.96±1.47

Psychological
QoL
Depression
Adverse effects
GI related
*modified FG score

Results of meta‐analysis
Outcome
BMI [kg/m2]
Hirsutism [FG score]
SHBG [nmol/l]
Testosterone [nmol/l]
Fasting insulin [μIU/mL]
Fasting glucose
QUICKI
FOREST PLOTS
BMI

Time
point
6‐12m
6‐12m
6‐12m
6‐12m
6‐12m
6‐12m
6‐12m

RCTs

N

Statistical method

Effect size [95% CI]

P value

I2 (%)

Favours

3
3
2
3
2
3
2

204
204
91
204
150
204
150

MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)
MD (IV, Random, 95% CI)

‐0.05 [‐1.21, 1.11]
‐0.84 [‐2.71, 1.03]
8.88 [‐7.01, 24.78]
0.05 [‐0.15, 0.24]
‐0.18 [‐1.94, 1.59]
3.81 [1.35, 6.28]
0.00 [‐0.03, 0.03]

0.94
0.38
0.27
0.64
0.84
0.002
0.79

27
80
72
39
0
0
86

No difference
No difference
No difference
No difference
No difference
AA+MET+LS
No difference
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Hirsutism

SHBG

Testosterone

Fasting insulin
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Fasting glucose

QUICKI

OCP versus anti‐androgen (refer to OCP evidence review)
COCP versus COCP + anti‐androgen (refer to OCP evidence review)
COCP versus anti‐androgen + metformin (refer to OCP evidence review)
COCP versus COCP + anti‐androgen + metformin (refer to OCP evidence review)
COCP + anti‐androgen versus COCP + anti‐androgen + metformin (refer to OCP evidence review)
Metformin versus anti‐androgen + OCP (refer to Metformin evidence review)
Metformin + LS versus anti‐androgen + LS (refer to Metformin evidence review)
Metformin + diet versus metformin + anti‐androgen + diet (refer to Metformin evidence review)
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Critical appraisals
Study ID

Tartagni 2014

Study citation

Tartagni, M. V., Alrasheed, H., Damiani, G. R., Montagnani, M., De Salvia, M. A., De
Pergola, G., Tartagni, M. and Loverro, G. 2014 Intermittent low‐dose finasteride
administration is effective for treatment of hirsutism in adolescent girls: a pilot study.
Journal of Pediatric & Adolescent Gynecology. 27 [3]: 161‐5

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS only= 15‐19 years

Presence of infertility

Not reported

Presence of other
condition

FIN= 22.8 ± 5.0 kg/m²
Placebo= 22.5 ± 4.0 kg/m²

No diabetes
Medication history

No OCPs or other long‐term drugs in the 6 months before study commenced

N
Setting

 Randomised= 28 (14 with PCOS)
 Assessed at end of study= 28 (14 with PCOS)
Not reported

Intervention

2.5 mg finasteride every 3 days for 6 months

Comparison

Placebo for 6 months

Outcomes

Clinical and hormonal effects





Total T
3a Diol‐G (not relevant to systematic review)
DHT (not relevant to systematic review)
DHEAS
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SHBG
Androstendione
Estradiol
BMI
Hirsutism score

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Partial

Does the study have
specified
inclusion/exclusion
criteria?

Partial

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Not
reported
explicitly

Inclusion criteria not explicitly stated

“All patients enrolled were at least 3 years beyond menarche, had
normal glucose tolerance according to the American Diabetes
Association recommendation and normal markers of thyroid, liver, and
kidney function. None of them had been taking oral contraceptives or
other long‐term drugs in the last 6 months before the start of the study.
None of the subjects enrolled was observing a specific diet”.

Unclear from wording whether this is inclusion criteria or participants
happened to have these characteristics.
Exclusion Criteria

Yes

“Pregnancy risk was an important exclusion criterion taken into account
at study start in the finasteride group. Other exclusion criteria were:
evidence of anemia, bleeding disorders, glucose intolerance, diabetes,
late‐onset adrenal hyperplasia, abnormal electrolytes, abnormal
screening of liver, thyroid, or kidney function”
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Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

Were investigators
and care providers
blind to intervention
group?

Not
reported
for all
outcomes

Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported
for all
outcomes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals

X%
treatment

ATT
RITI

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer‐generated randomization sequence

Hirsutism score conducted by single physician who was unaware of
groups.

Hirsutism score conducted by single physician who was unaware of
groups.

No dropouts
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recruited into each
arm of the study
dropped out?

X% control/
comparison

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
No

Data not shown for some outcomes measured

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

Note, only 7 patients with PCOS in each group
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation

RISK OF BIAS

Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
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Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals
Few patients
Only one study
Other issue

PUBLICA
TION

IMPRECISION

Other issue

No serious

Commercially funded
Asymmetrical funnel plot
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Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
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Study ID

Gambineri 2006

Study citation

J Clin Endocrinol Metab 91: 3970–3980, 2006

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS aged between 18 – 45 years

Presence of infertility

Not reported

Presence of other
condition

‐ Overweight and obese women, body mass index (BMI) of at least 28 kg/m2
‐ No diabetes

Medication history

No

N




Setting

Allocated/randomised: 80 ( 20 in each group)
Assessed at end of study: 76 (20 LCD + metformin, 19 LCD + placebo, 17 LCD +
flutamide, 20 LCD + metformin and flutamide). LCD – hypocaloric diet
Division of Endocrinology, S. Orsola‐Malpighi Hospital, University of Bologna, Italy

Intervention

Combined metformin (850 mg, orally, twice a day) plus flutamide (250 mg, orally, twice
a day) regimen plus hypocaloric diet (containing 20% proteins, 30% lipids, and 50%
carbohydrates) for 12 months

Comparison

Placebo (one tablet, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months

Metformin (850 mg, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months

Flutamide (250 mg, orally, twice a day) plus hypocaloric diet (containing 20% proteins,
30% lipids, and 50% carbohydrates) for 12 months
Outcomes

Hyperandrogenism
menses alterations
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metabolic abnormalities
body composition
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Rotterdam consensus used to diagnose PCOS

Exclusion Criteria

Yes

Use of any medication or a significant modification in body weight within
the previous 3 months or dieting

No hyperprolactinemia; Cushing’s syndrome; late‐onset congenital
adrenal hyperplasia; thyroid dysfunction; diabetes; or cardiovascular,
renal, or liver diseases, based on routine biochemistry and appropriate
tests
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
SELECTI
ON

Yes
Did the study have
an adequate method
of randomisation?

Table of random numbers
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PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS

Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

GDG4: Anti‐androgen evidence review
“The allocation sequence of the treatments was decided by a third party
before the recruitment of the patients by random number tables.”

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Yes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

LCD + placebo = 1/20 = 5%
LCD + metformin = 0/20 = 0%
LCD + flutamide = 3/20 = 15%
LCD + metformin and flutamide = 0/20 = 0%
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Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Yes

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Yes
Was the study
sufficiently powered
to detect any
differences between
the groups?

This is difficult to determine if there isn’t a protocol.
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If statistical analysis
was undertaken, was
this appropriate?

Yes

GDG4: Anti‐androgen evidence review
‐ Point estimates and measures of variability were presented for the all
outcomes

‐ Subgroups were analysed appropriately

Comments
SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators) – no report on blinding of
investigators

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
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INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
No serious

Few patients
Only one study
Other issue
No serious

PUBLICATION BIAS

Wide confidence intervals

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
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Other issue
What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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Study ID

Tartagni 2004

Study citation

Tartagni, M., Schonauer, M. M., Cicinelli, E., Petruzzelli, F., De Pergola, G., De Salvia, M.
A. and Loverro, G. 2004 Intermittent low‐dose finasteride is as effective as daily
administration for the treatment of hirsute women. Fertility & Sterility. 82 [3]: 752‐5.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Women with PCOS only= 19‐30 years

Presence of infertility

Not reported

Presence of other
condition

At baseline (all healthy weight range):
2.5mg FIN every 3 days group= 22.5 ± 4.0
2.5mg FIN group= 22.9 ± 4 kg/m²
No diabetes

Medication history

No medication in last 6 months

N

Where possible, list the number of participants that were:



Setting

Randomised= 38
Assessed at end of study= no drop outs reported or discussed, assumed 38
completed study
Not reported‐ assumed Italy due to authors location

Intervention

2.5 mg FIN given every 3 days (1 day of treatment, followed by 2 days of drug
withdrawal) for 10 months.

Comparison

2.5 mg FIN/day for 10 months

Outcomes

Clinical and hormonal effects





Total T
3αDiol‐G (not relevant to systematic review)
DHT (not relevant to systematic review)
DHEA‐S
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SHBG
Androstenedione
BMI
Hirsutism score
Estradiol (not relevant to systematic review)

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

No

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

N/A

Inclusion Criteria

Not
reported

Exclusion Criteria

Not
reported

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

Not
reported

PERFOR
MANCE

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer‐generated sequence
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ATTRITION BIAS

DETECTION BIAS

Not
Were investigators
reported
and care providers
blind to intervention for all
outcomes
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Were outcome
assessors blind to
intervention group?

Not
reported
for all
outcomes

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

GDG4: Anti‐androgen evidence review
Single physician performed hirsutism scoring and was blinded to
treatment group

Single physician performed hirsutism scoring and was blinded to
treatment group

Dropouts not reported, assumed all participants completed the study
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Yes

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not
reported

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

No conflict of interest statement or funding statement
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If statistical analysis
was undertaken, was
this appropriate?

Yes

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation

RISK OF BIAS

Concealment
Blinding of participants/personnel (investigators)
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
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Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

No serious

Wide confidence intervals
Few patients
Only one study
Other issue

PUBLICA
TION

IMPRECISION

Other issue

No serious

Commercially funded
Asymmetrical funnel plot
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Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
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Study ID

Falsetti 1999

Study citation

European Journal of Endocrinology (1999) 141 361–367

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Hirsute women with PCOS: 22.9 ± 4.9 years;
Women with idiopathic hirsutism: 22.3 ± 5.8 years
Women in the control group: mean age 24.2 ± 3.2 years

Presence of infertility

Not reported

Presence of other
condition

BMI
Hirsute women with PCOS: 23.7 ± 4.1 kg/m2
Women with idiopathic hirsutism: 22.4 ± 3.2 kg/m2
Women in the control group: 22.3 ± 2.8 kg/m2

Diabetes
Not clearly reported
Medication history

No

N



Setting

Allocated/randomised: 110 (64 women with PCOS, 46 women with idiopathic
hirsutism) and 20 controls
 Assessed at end of study: 52 (31 women with PCOS, 21 women with idiopathic
hirsutism)
Department of Gynaecological Endocrinology of the University of Brescia, Italy

Intervention

5 mg/day of finasteride (Prostide, Sigma Tau,Milan, Italy) orally twice a day for 12
months

Comparison

250mg of flutamide (Eulexin, Schering‐Plough,Milan, Italy) orally twice a day for 12
months
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Outcomes

Hirsutism
Endocrine and hematochemical parameters

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

The aim of the present report is to compare the therapeutic efficacy of
finasteride and flutamide on hirsutism in women with PCOS and
idiopathic hirsutism

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Diagnosis of PCOS was based on clinical and endocrine findings

Exclusion Criteria

Yes

No patients had Cushing’s syndrome, evidence of enzymatic adrenal
deficiency, history of drug‐induced hyperandrogenism or an endocrine
profile compatible with androgen‐producing neoplasm or prolactin (PRL)
and thyroid disorder

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
SELECTION
BIAS

Not
Did the study have
an adequate method reported
of randomisation?

The authors only said “patients of both groups were randomly
assigned.” I don’t think this is enough to say adequate randomisation.
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PERFORMANCE BIAS

GDG4: Anti‐androgen evidence review

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind
to intervention
group?

No

Different dose of the medications are used. And the authors didn’t
mention about it.

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Partial

Were outcome
assessors blind to
intervention group?

Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Hematochemical examinations were repeated every 3 months in women
treated with flutamide and every 6 months in women with finasteride.

Hirsutism was always evaluated by the same physician with the
Ferriman–Gallwey score and with measurement of the hair diameter.

Hairs were taken from four different parts of the body: face (chin),
abdomen (immediately below the umbilicus), anterior midthigh and
forearm.

Other outcomes were measured by laboratory tests
Were outcomes
assessed objectively
and independently?

Yes

All outcomes were measured objectively and using validated
questionnaire
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ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

GDG4: Anti‐androgen evidence review
33/64 = 52.5% women with PCOS with hirsutism for both interventions

25/46 =54.3% women with idiopathic hirsutism for both interventions

Were all the subjects No
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

REPOR
T BIAS

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Partial

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

X%
treatment
X% control/
comparison

Partial
Was the study
sufficiently powered
to detect any

This is difficult to determine if there isn’t a protocol.

Age and BMI

No information on smoking status of the participants were mentioned so
I expect authors to adjust the endocrine and haematological parameters
as smoking might have an effect on these parameters.

No sample size calculation provided, however statistical difference was
reported between the interventions.
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differences between
the groups?
If statistical analysis Partial
was undertaken, was
this appropriate?

Not adjusted for potential confounding factors.

Comments
SUMMARY FOR GRADE
Limitations
Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators)

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
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No serious

Point estimates vary widely

INCONSISTENCY

CIs not overlapping – no CIs reported
Direction not consistent
Statistical heterogeneity
Other issue

Serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

PUBLICATION BIAS

IMPRECISION

Other issue
No serious

Wide confidence intervals – no CIs reported
Few patients
Only one study
Other issue

Serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
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Discrepancy published v unpublished
Other issue – no information provided on conflicts of interest
What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.
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Study ID

Amiri 2014

Study citation

Amiri, M., Golsorkhtabaramiri, M., Esmaeilzadeh, S., Ghofrani, F., Bijani, A., Ghorbani,
L. and Delavar, M. A. 2014 Effect of metformin and flutamide on anthropometric
indices and laboratory tests in obese/overweight PCOS women under hypocaloric diet.
Journal of Reproduction and Infertility. 15 [4]: 205‐13.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

PCOS women of 18‐40 years of age

Presence of infertility

Infertile

Presence of other
condition

Inclusion criteria:

Medication history

‐ BMI >19 and <35 kg/m2
‐ Waist circumference of at least 88 cm
The diagnosis of PCOS was determined by presence of two or more of conditions of
Rotterdam criteria.
They were advised to use barrier methods of contraception throughout the study.
Exclusion criteria:
‐
‐
‐

N












Any drug consumers (hormonal and metformin) or
Cases who tried weight loss in 3 recent months,
Cases with hyperprolactinemia, cushing syndrome, late onset congenital
adrenal hyperplasia, thyroid dysfunction, diabetes, cardiovascular, renal and
liver diseases, pregnancy and also athletes.
Number of patients entered the trial: 156
After considering exclusion and inclusion criteria: 117 recruited
Randomized into groups:
‐ MET: 28
‐ FLU: 28
‐ MET + FLU: 31
‐ Placebo: 27
After drop out and loss of follow up in the trial, final numbers were as follows:
‐ MET: 25
‐ FLU: 27
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Setting
Intervention

Comparison

 ‐ MET + FLU: 27
 ‐ Placebo: 26
PCOS clinic in Babol (north of Iran) in 2009
1.
2.
3.
4.

MET group: Tablet, 500mg, Tehran‐shimi Co., Tehran, Iran; orally, 3/day
FLU group: Tablet, 250mg, Sobhan Co., Tehran, Iran; 2/day
MET + FLU group: metformin 500mg, 3/day + flutamide 250mg, 2/day
Placebo group: placebo capsule with the same color as the intervention group
(All capsules were made and transferred by the same company)
All patients were given a 1‐month supply of capsules and they returned for monthly
visits. Also, to evaluate compliance with medications and to assess the side effects,
patients were visited monthly.
All patients received renal and liver function tests every 2 months.
The remaining capsules were counted and a new supply of capsules was given to the
patients. The patients were reviewed and recommended to stay on the diet and
contraception.
Intervention period: 6 months.

Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Weight
BMI
Waist and hip circumference
WHR
FG score
DHEAS
SHBG
TG
Total cholesterol
HDL
LDL
Fasting blood glucose
Fasting insulin
75g glucose OGTT
Total testosterone
Free testosterone
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Not relevant:
‐

Physical activity

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Yes

Were investigators
and care providers

No

PERFORMANC
E BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Computer‐generated random numbers

Allocation sequence was done by a third party

Single blind clinical trial
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ATTRITION BIAS

DETECTION BIAS

blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Not
reported

The paper only says the same researcher performed all these
assessments, but does not necessarily means all the groups were treated
the same.

Were outcome
assessors blind to
intervention group?

No

But all the measurements were objective.

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Not
reported

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

MET group: 3 drop out (11%): 2 women for high transaminase value and
1 woman for changing the place of living as referred to figure, however
in writing, it stated ‘1 woman for high transaminase level and 2 women
for refusing to follow up’.
FLU group: 1 drop out (4%)  a bit confused with the numbers in figure,
initially 28 included in this group, one woman had no contribution and
one women for wrong use of medicine so there should be only 26
remained in the group. So do not know whether ‘28’ should be ‘29’ or
the woman had no contribution and the woman for wrong use of
medication refer to the same woman.
MET + FLU group: 4 drop out (13%): 3 women had no contribution, 1
women change place of living as referred to figure, however in writing, it
stated ‘2 women for the high transaminase level, 1 for refusing the
follow up and 1 for the wrong use of medicine’.
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Placebo group: 1 drop out (4%): 1 women consumed medicine as
referred to figure, however in writing, it stated changing the place of
living.

Is the paper free of
selective outcome
reporting?

Not
reported

Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

No protocol. However, physical activity result was not reported
regardless not relevant to this review. Some of the results did not show
SD.

Reported in writing no significant difference in the anthropometric
indices and laboratory tests at baseline between groups.

If confounding was
present, was it
controlled for?

Not
reported

Not reported whether there is differences in physical activity among
groups at baseline so do not know if it needs to be controlled for.

Were there any
conflicts of interest
in the writing or
funding of this
study?

No

Authors declare no conflict of interest.

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPORT BIAS

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

Partial
Was the study
sufficiently powered
to detect any

Reported method of power calculation but did not report required
sample size despite significant differences were found.
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differences between
the groups?
If statistical analysis Yes
was undertaken, was
this appropriate?

Comments
SUMMARY FOR GRADE
Limitations

RISK OF BIAS

Very serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators) – single blinded
Blinding of assessors
Incomplete data – some SD were not reported
Selective outcome reporting
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No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue – confusion in numbers of drop out and reason of drop out

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity

INDIRECTNESS

Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient

Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

PU
BLI

IMPRECISION

Other issue

No serious

Commercially funded
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Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.
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Study ID

Ganie 2013

Study citation

Ganie, M. A., Khurana, M. L., Nisar, S., Shah, P. A., Shah, Z. A., Kulshrestha, B., Gupta,
N., Zargar, M. A., Wani, T. A., Mudasir, S., Mir, F. A. and Taing, S. 2013 Improved
efficacy of low‐dose spironolactone and metformin combination than either drug alone
in the management of women with polycystic ovary syndrome (PCOS): a six‐month,
open‐label randomized study. Journal of Clinical Endocrinology & Metabolism. 98 [9]:
3599‐607.

CHARACTERISTICS OF INCLUDED STUDY
Adolescents/adults

Diagnostic criteria of PCOS: 2006 Androgen Excess Society criteria.
Age: range between 14 and 39 among all groups.

Presence of infertility
Presence of other
condition
Medication history

‐ MET group: 22.42±5.27
‐ SPL group: 23.57±5.23
‐ MET + SPL group: 23.56±4.67
Not reported
Inclusion criteria:
‐ Women presenting with menstrual disturbances and diagnosed with PCOS
Exclusion criteria:
‐

Setting

Women with thyroid dysfunction, hyperprolactinemia, Cushing’s syndrome,
nonclassical congenital adrenal hyperplasia, and androgen secreting tumors.
‐ Women consuming any hormonal preparations or drug known or suspected to
affect reproductive or metabolic functions within 6 months of the study entry,
or those having known DM, renal hepatic, or cardiac dysfunction were also
excluded.
 204 women consented
 198 with suitable clinical profile
 Randomly allocated into 3 groups (66 in each group)
 Participants completed trial: MET= 56; SPL= 51; MET+SPL: 62
Endocrine Clinic between Jan 2009 and Jan 2011

Intervention

MET group: 500mg twice a day (Glycomet USV; India Ltd)

N
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Comparison

SPL group: 50 mg/d (Aldactone; RPG Life Science Ltd)
MET + SPL group: 500mg twice a day (Glycomet USV; India Ltd) and 50 mg/d
(Aldactone; RPG Life Science Ltd)

All women were given standard diet counselling and lifestyle advice before
randomization of the subjects and at each scheduled visit.
The 3‐month supply of medication was provided at each visit in blister packing
provided by the manufacturers. Compliance of medication was checked by empty
packs in each review visit.
All women were advised to use barrier contraception throughout the study.
Outcomes

Outcomes:
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

BMI
WHR
Number of cycles per year
FG score
BP
LH
FSH
75g OGTT
Insulin
HOMA
QUICKI
Matsuda index
Reynaud’s index
FGIR
Drivsholm index

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
clearly focused question
and/or PICO?

Yes
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Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Inclusion Criteria

Yes

Exclusion Criteria

Yes

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have
an adequate method
of randomisation?
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?

Not
reported

Computer generated random number allocation in an open‐label
manner.
Stated concealment was maintained until an OGTT was done.

Not
Were investigators
reported
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?

Yes

Same dietary and lifestyle advice
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Not
reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Not
reported

Not reported despite outcomes are objective measurements.

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

X%
treatment
X% control/
comparison

Numbers of drop out:
‐
‐
‐

MET group: 10 women [15%] (3 adverse events, 3 incomplete
data, 4 loss of follow up)
SPL group: 15 women [23%] (4 adverse events, 7 incomplete
data, 4 loss of follow up)
MET + SPL group: 4 women [6%] ( 2 adverse events, 2
incomplete data)

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

Were the groups
similar at baseline

Yes

CON
FOU

REPOR
T BIAS

ATTRITION BIAS

GDG4: Anti‐androgen evidence review
Not reported but the outcomes are objective measurements.

Were outcome
assessors blind to
intervention group?

No protocol available.
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with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest
in the writing or
funding of this
study?

Not
reported

Not
Was the study
sufficiently powered reported
to detect any
differences between
the groups?

OTHER INTERNAL VALIDITY/BIAS

If statistical analysis Yes
was undertaken, was
this appropriate?

Comments

No confounding

Power calculation not reported
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SUMMARY FOR GRADE
Limitations
Serious

Randomisation sequence generation
Concealment
Blinding of participants/personnel (investigators) – not reported

RISK OF BIAS

Blinding of assessors – not reported
Incomplete data – a certain percentage of drop out
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

Serious

Point estimates vary widely
CIs not overlapping – not reported
Direction not consistent
Statistical heterogeneity

INDIRECTNES
S

Other issue
No serious

Population dissimilarity
Outcome dissimilarity
No direct comparison
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Intervention/comparator dissimilarity
Timeframe insufficient

IMPRECISION

Other issue
Serious

Wide confidence intervals – not reported
Few patients
Only one study
Other issue

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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4.7
EVIDENCE REVIEW
Clinical question: Is inositol alone or in combination with other therapies, effective for management of hormonal and clinical PCOS features and weight in
adolescents and adults with PCOS?
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GRADE framework
Interactive Evidence to Decision Framework
Is inositol alone or in combination with other therapies, effective for management of hormonal and clinical PCOS features and weight in adolescents
and adults with PCOS?
Evidence review

QUESTION
Question details
Population: Adolescents and adults with PCOS
Option (intervention): Inositol alone
Comparison: Placebo
Main outcomes:
 Weight (GRADE 8)


BMI (GRADE 8)



Waist-hip-ratio (WHR) (GRADE 7)



PAI-1 (GRADE 4)



Irregular cycles (GRADE 8)



Hirsutism (GRADE 7)



Sex hormone binding globulin (SHBG) (GRADE 6)



Free androgen index (FAI) (GRADE 6)



Testosterone (GRADE 5)



Insulin resistance (GRADE 8)



Oral glucose tolerance test (OGTT) (GRADE 7)



Clamp (GRADE 7)



Total cholesterol (GRADE 6)



HDL (GRADE 6)



LDL (GRADE 6)



Triglycerides (GRADE 6)



HOMA (GRADE 5)



CRP (GRADE 4)



Quality of life (GRADE 7)



Depression (GRADE 7)



Gastro-intestinal effects (GRADE 8)



Liver function (GRADE 8)



Vitamin B deficiency (GRADE 7)



Lactic acidosis (GRADE 4)

Setting: Primary and specialist care
Perspective:Multidisciplinary health professionals and patients
Background
Women with PCOS are commonly treated with insulin sensitizing agents due to insulin resistance and hyperinsulinemia, common features of the syndrome both in obese and nonobese women. Due to gastrointestinal side effects related to metformin and more serious adverse effects related to glitazones other medical options are needed in treating insulin
resistance in women with PCOS. Inositol (myo-inositol and di-chiro inositol) is a nutritional supplement that acts as a second messenger and has been shown to play a role in insulin
signaling transduction. Previous studies have suggested improvement of insulin resistance and hormonal profile in women with PCOS during inositol treatment (1, 2). Furthermore,
some data also suggests inositol may be effective in decreasing risk for gestational diabetes (3).
1) Unfer V, Nestler JE, Kamenov ZA, Prapas N, Facchinetti F. Effects of Inositol(s) in Women with PCOS: A Systematic Review of Randomized Controlled Trials. Int J Endocrinol.
2016;2016:1849162. Epub 2016 Oct 23.
2) Pundir J, Psaroudakis D, Savnur P, Bhide P, Sabatini L, Teede H, Coomarasamy A, Thangaratinam S. Inositol treatment of anovulation in women with polycystic ovary syndrome:
a meta-analysis of randomised trials. BJOG. 2017 May 24. doi:10.1111/1471-0528.14754. [Epub ahead of print] PubMed PMID: 28544572.
3) Crawford TJ, Crowther CA, Alsweiler J, Brown J. Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes. Cochrane
Database Syst Rev. 2015 Dec 17;(12):CD011507

ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence
Inositol versus placebo
A Cochrane systematic review (Tang 2012) was identified to address this question and comparison. No further, more current evidence was identified. Findings from metaanalysis demonstrated that whilst serum SHBG (nmol/L) favoured inositol, there were no statistically significant differences between inositol and placebo for BMI, waist-hip
ratio, ovulation (no. that ovulated), serum testosterone (nmol/L), triglyceride (mmol/L), cholesterol (mmol/L), fasting glucose (mmol/L) or fasting insulin (uIU/L).

Additional considerations
None.

Panel discussion
Whilst there is limited evidence of benefit of inositol (in all forms), there is some suggestion of metabolic, hormonal and ovulatory benefit. As this agent is freely available,
modest cost and appears to have a limited side effect profile, it may warrant consideration for use despite limited and low quality evidence. Women taking this agent are
encouraged to advise their health care team when taking this agent.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours this option

Research evidence
Side effects were not clearly reported.
Additional considerations

Neither favours this option or other
options

Probably favours other options

Favours other options

None.
Panel discussion

Side effects are poorly reported so evidence-based judgments on undesirable effects in women with PCOS cannot be made.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

Low to very low certainty evidence for the majority of comparisons and outcomes.
Additional considerations
None.
Panel discussion

None.
Values

Is there important uncertainty about, or variability in, how much people value the main outcomes?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced and guided the GDG in their decisions.
Additional considerations

No studies reported any evidence on the value that consumers or health professionals place on the outcomes.

Favours other options

Highest ranked outcomes were weight, BMI, cycles and gastro-intestinal side effects and the agents differed in their effects on these outcomes which is a key consideration in
our balance of effects.
The most important factor is to understand what the individual woman at her particular lifestyle values the most.
Panel discussion

None.
Balance of effects

Does the balance between desirable and undesirable effects favour the option or the comparison?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Neither favours this option or other
options

Probably favours other options

Favours other options

Panel discussion

None.
Resources required

How large are the resource requirements (costs)?
Judgement

Favours this option

Probably favours this option

Research evidence

No evidence was identified to address this criterion.
Additional considerations
None.
Panel discussion
Over the counter product with low to moderate cost.
Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Probably favours other options

Favours other options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

None.
Panel discussion

None
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Research evidence

No evidence was identified to address this criterion.
Additional considerations

None.
Panel discussion

There is no evidence on cost effectiveness of any intervention in PCOS hence no judgements can be made.
Equity

What would be the impact on health equity?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Probably favours other options

Favours other options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

None.
Panel discussion

The intervention is not being recommended thus equity is not relevant.
Acceptability

Is the option acceptable to key stakeholders?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Research evidence
Evidence was not sought to address this criterion.
Additional considerations
None
Panel discussion

The intervention is not being recommended thus acceptability is not relevant. If the efficacy is proven in future research the acceptability may favor the option as this agent is
freely available with moderate low cost.
Feasibility

Is the option feasible to implement?
Judgement

Favours this option

Probably favours this option

Neither favours this option or other
options

Probably favours other options

Favours other options

Research evidence

Evidence was not sought to address this criterion.
Additional considerations

None.
Panel discussion

The intervention is not being recommended thus feasibility is not relevant.

CONCLUSIONS
Evidence-based recommendation 1
Type of recommendation
Judgement

Strong recommendation against
the option

Conditional recommendation
against the option

Conditional recommendation for
either the option or the
comparison

Recommendation
Inositol (in any form) could not be recommended for treatment of women with PCOS.
Practice point

Women taking inositol are encouraged to advise their health care team.
Justification

Conditional recommendation for
the option

Strong recommendation for the
option

Whilst there is limited evidence of benefit of inositol (in all forms) to make an evidence based recommendation, there is some data suggesting metabolic, hormonal and ovulatory
benefits. As this agent is freely available, modest cost and appears to have a limited side effect profile, it may warrant consideration for use despite limited and low quality evidence.
Women taking this agent are encouraged to advise their health care team when taking this agent.
Subgroup considerations
Might also be well tolerated in young patients.
Implementation considerations

Is likely to be of high value to consumers, especially as it is a neutraceutical.
As these agents have limited regulation, quality, consistency and combination or additional agents needs to be considered.
Monitoring and evaluation

Side effects should be captured and the quality and consistency of the products should be monitored.
Research priorities

The therapeutic effects and side effects of inositol (in any form) should be further strengthened with high quality research in adolescents and adults. In various forms, in
isolation from other agents as well as in combination and including clinical endpoints such as hormonal and metabolic outcomes and pregnancy and live birth rates and
offspring outcomes acquired.

EVIDENCE REVIEW
Inositol versus placebo
A Cochrane systematic review (Tang 2012) was identified to address this question and comparison. No further, more current evidence was identified.
Results from the Tang 2012 systematic review
Study ID

Tang 2012
Time point

Outcome
Body Mass Index

6‐8 weeks

No. of
studies
1

Waist‐hip ratio

6‐8 weeks

1

Ovulation (no. that 6‐14 weeks
ovulated)
Serum testosterone 6‐8 weeks
(nmol/L)
Serum SHBG
6‐8 weeks
(nmol/L)

2

Triglyceride
(mmol/L)

6‐8 weeks

1

Cholesterol
(mmol/L)
Fasting glucose
(mmol/L)
Fasting insulin
(uIU/L)

6‐8 weeks

1

6‐8 weeks

1

6‐8 weeks

1

1
1

N
Individual study results
44 (I: 22, P: 22)
I: 31.5±2.4 P: 31±2.2
44 (I: 22, P: 22)
I: 0.84±0.06 P: 0.85±0.08
327 (I: 158, P: 169)
44 (I: 22, P: 22)
I: 2.11±1.14 P: 2.74±1.35
44 (I: 22, P: 22)
I: 166.6±76.34 P: 97.16±31.23
P not reported
44 (I: 22, P: 22)
I: 12.1±6.71 P: 14.3±6.93

44 (I: 22, P: 22)
I: 4.99±1.51 P: 5.22±1.01
44 (I: 22, P: 22)
I: 5.04±1.06 P: 5.32±1.34
44 (I: 22, P: 22)
I: 22±21 P: 42±52

MD (IV, Fixed, 95% CI)

ROB
Effect
size
0.5

MD (IV, Fixed, 95% CI)

0.01

OR (M‐H, Random, 95% CI)

5.38

MD (IV, Fixed, 95% CI)

0.63

MD (IV, Fixed, 95% CI)

69.44

MD (IV, Fixed, 95% CI)
Unit conversion was done
incorrectly in Tang 2012 so
primary study data used.
MD (IV, Fixed, 95% CI)

‐2.20

‐0.23

MD (IV, Fixed, 95% CI)

‐0.28

MD (IV, Fixed, 95% CI)

‐20.0

Statistical method

Low
Precision
CI / P
‐0.86, 1.86
P=0.47
‐0.05, 0.03
P=0.64
0.70, 41.31
P=0.11
‐1.37, 0.11
P=0.094
34.97, 103.91
P=0.000079

I2(%) or Favours
chi
NA
ND
NA

ND

81%

ND

NA

ND

NA

Inositol

‐6.23, 1.83
P=0.28

NA

ND

‐0.99, 0.53
P=0.55
‐0.99, 0.43
P=0.44
‐43.43, 3.43
P=0.094

NA

ND

NA

ND

NA

ND

Characteristics of studies included in the systematic review by Tang 2012
Study ID

ROB* Interventions

Location Duration

Gerli 2003

High

Italy

Nestler1999

Mod

I) 100mg inositol 2/day
P) placebo
I) 1200mg of D‐chiro‐inositol/d
P) placebo

PCOS criteria N

14 weeks

Adams 1986 I: 136
P: 147
Venezue 6‐8 weeks Author
I: 22
la
defined
P: 22

*Judgement based on risk of bias assessments reported in Tang 2012.
** Not included in evidence profiles – prioritised as 1 in GRADE outcome prioritisation exercise.

Age (years)

BMI (kg/m2)

I: 28.6 [26.9‐30.3]
P: 29.2 [27.5‐30.7]
I: 29±6
P: 26±5

I: 34.2 [31.7‐36.7]
P: 35.0 [32.6‐37.3]
I: 31.3±2.4
HDL (mg/dl)
P: 31.0±2.2
I: 38±8
P: 38±8 NR
LDL (mg/dl)
I: 124±7
P: 126±27 NR
Androstenedione
(ng/ml)**
I: 173±50
P: 186±53 NR
DHEAS (ug/dl)**
I: 274±91
P: 421±179 NR

Additional
outcome data not
included in the SR.
None

EVIDENCE PROFILES

Appendix 1‐ Critical appraisals
Study ID

Tang 2012

Study citation

Tang, T., J. M. Lord, et al. (2012). "Insulin‐sensitising drugs (metformin, rosiglitazone,
pioglitazone, D‐chiro‐inositol) for women with polycystic ovary syndrome, oligo
amenorrhoea and subfertility." Cochrane Database of Systematic Reviews 5:
CD003053.

EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
participants

Women with oligo/anovulatory PCOS based on the recent diagnostic criteria set by
the Rotterdam consensus. 58% had a mean BMI over 30 kg/m2 (range 24.3 to 39.4
kg/m2). The age range of the women was between 24.2 and 32.8 years

N

Metformin v placebo or no treatment: 18 studies
Metformin v clomiphene citrate: 5 studies
Metformin + clomiphene citrate v clomiphene citrate: 14 studies
(some outcomes may have not been measured in all studies)
In total, 3992 women (3495 metformin, 497 other insulin‐sensitising drugs) were
included in this updated review;

Setting

The included studies originated from a number of countries including Venezuela,
Brazil, Germany, Egypt, UK, Italy, USA, Taiwan, Iran, Turkey, Malaysia, Holland, Hong
Kong, Finland, Tunisia and Denmark.

Intervention/indicator

See appendix for intervention details for each study.

Comparison/control

See appendix for intervention details for each study.

Outcomes

Primary outcomes: live birth rate, clinical pregnancy rate, ovulation rate; Secondary
outcomes: miscarriage, multiple pregnancy and adverse events (gastrointestinal side
effects).
Outcomes not relevant to this evidence review include menstrual frequency, blood
pressure, body mass index, waist circumference and waist‐hip ratio and hormone and
metabolic profile.

Inclusion Criteria

Randomised controlled trials which were truly randomised. Crossover studies were to
be included but only first phase data was included.

Exclusion Criteria

Women with oligo/anovulatory PCOS based on the recent diagnostic criteria set by
the Rotterdam consensus.

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

SELECTION BIAS

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were specified Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to

Yes

assess eligibility of
studies?
SAMPLING &
PUBLICATION

Yes
Does the review
document a
comprehensive search
strategy?

OUTCOME BIAS

Yes
Were unpublished
studies searched for?

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Not reported

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Not reported

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Partial
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were Yes
conducted, was it
reasonable to do so?

If meta‐analyses were Yes
conducted, was it
done appropriately?

FUNDING BIAS

Were appropriate
conclusions made?

Yes

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments
What is the overall risk of
bias?

Low

Many of the criteria have been fulfilled and where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.

GDG 5 Methods

Fertility methods document
Databases searched
Evidence source

Date of search or issue searched

28th June 2017
Ovid MEDLINE(R) In‐Process & Other Non‐Indexed Citations, Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) 1950 to Present.
EMBASE (Ovid)
28th June 2017
All EBM (Ovid) *
28th June 2017
PsycInfo (Ovid)
28th June 2017
CINAHL
28th June 2017
*(including The Cochrane Database of Systematic Reviews, DARE, CENTRAL and ACP Journal Club)
Medline (Ovid)

Evidence processing
Titles and abstracts were screened together in the one Endnote library for all non‐IVF fertility, and IVF and IVM search results. Studies were selected and appraised
by one reviewer in consultation with colleagues using study selection and appraisal criteria established a priori. The articles were reviewed by title and abstract.
When a decision could not be made based on title and abstract alone, full text was retrieved. Studies were appraised using the MCHRI critical appraisal and
certainty of evidence template. Data were extracted directly into characteristics of included studies tables and findings tables. Where appropriate, data were
analysed using RevMan.
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EVIDENCE REVIEW: In women with PCOS, is clomiphene citrate effective for improving fertility outcomes?
PICO
RANK: 4

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS
diagnosed by Rotterdam, NIH or AIS and
1) at least one patent tube

Any type, dose and
frequency of
clomiphene citrate.

Placebo, no
intervention, other
infertility treatment
interventions (ie.
aromatase inhibitor,
metformin,
gonadotrophins,
ovarian surgery)
including
clomiphene citrate
in combination with
other infertility
treatment
intervention(s).

Live birth rate,
pregnancy rate
(biochemical or
clinical
ultrasound),
ovulation, single
and multiple
pregnancies,
miscarriage rate,
other adverse
events, quality of
life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Placebo, no
intervention or any
intervention other
than clomiphene
citrate.

Any intervention
other than those
listed in the inclusion
criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

Inclusion criteria

2) normal sperm
AND
3) have never been treated or been exposed to treatment
for infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate and
ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t
ovulate (clomid resistant).
Also specifically identifying the 4 phenotypes where
possible.

Exclusion criteria

Women without diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, is metformin effective for improving fertility outcomes? AND In women with PCOS
and a BMI<30‐32, what is the effectiveness of metformin compared to clomiphene citrate for improving fertility outcomes?
PICO
RANK: 7 Note from primary care: consider as a practice point, whether metformin can be used in initial stages pre‐referral and in resource poor or isolated settings where
specialist services, ultrasound monitoring etc are limited.

Participants (P)

Intervention

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS diagnosed
by Rotterdam, NIH or AIS and

At least
1000mg of any
type of
metformin at
any frequency
including slow
release and
standard
release.

Placebo, no
intervention, other
infertility treatment
interventions (ie.
clomiphene citrate,
aromatase inhibitors,
gonadotrophin, ovarian
surgery) including
metformin in
combination with other
infertility treatment
intervention(s).

Live birth rate,
pregnancy rate
(biochemical or
clinical
ultrasound),
ovulation, single
and multiple
pregnancies,
miscarriage rate,
other adverse
events, quality of
life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Placebo, no
intervention
or any
intervention
other than
metformin.

Any type, dose and
frequency of metformin
alone.

None.

Non‐EB
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

1) at least one patent tube

Inclusion criteria

2) normal sperm AND
3) have never been treated or been exposed to treatment for
infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate and
ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t ovulate
(clomid resistant).

Exclusion criteria

Subgroup by BMI.
Also specifically identifying the 4 phenotypes where possible.
Women without diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, are aromatase inhibitors effective for improving fertility outcomes?
PICO
RANK:8

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS
diagnosed by Rotterdam, NIH or AIS and
1) at least one patent tube

Any type, dose
and frequency of
aromatase
inhibitor.

Placebo, no
intervention, other
infertility treatment
interventions (ie.
another type of
aromatase inhibitor,
metformin, clomiphene
citrate, gonadotrophins,
ovarian surgery)
including aromatase
inhibitors in
combination with other
infertility treatment
intervention(s).

Live birth rate,
pregnancy rate
(biochemical or
clinical
ultrasound),
ovulation, single
and multiple
pregnancies,
miscarriage
rate, other
adverse events,
quality of life,
cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
Aus Feb
2015
search.

Placebo, no
intervention or
any intervention
other than an
aromatase
inhibitor.

Any intervention other
than those listed in the
inclusion criteria.

None.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

Inclusion criteria

2) normal sperm AND
3) have never been treated or been exposed to treatment
for infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate and
ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t ovulate
(clomid resistant).
Also specifically identifying the 4 phenotypes where
possible.

Exclusion criteria

Women without diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, are gonadotrophins effective for improving fertility outcomes?
PICO
RANK: 8

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS
diagnosed by Rotterdam, NIH or AIS and

Any type, dose
and frequency of
gonadotrophin.

Placebo, no
intervention, other
infertility treatment
interventions (ie.
aromatase inhibitor,
metformin,
clomiphene citrate,
ovarian surgery)
including
gonadotrophins in
combination with
other infertility
treatment
intervention(s).

Live birth rate,
pregnancy rate
(biochemical or
clinical ultrasound),
ovulation, single and
multiple
pregnancies,
miscarriage rate,
other adverse
events, quality of
life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Placebo, no
intervention or
any intervention
other than
gonadotrophin.

Any intervention
other than those
listed in the inclusion
criteria.

None.

Non‐
evidence
based GLs,
non‐
systematic
reviews, any
study lower
than a RCT.

1) at least one patent tube

Inclusion criteria

2) normal sperm AND
3) have never been treated or been exposed to
treatment for infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate
and ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t
ovulate (clomid resistant).
Also specifically identifying the 4 phenotypes where
possible.

Exclusion criteria

Women without diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, is ovarian surgery effective for improving fertility outcomes?
PICO
RANK: 10

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS
diagnosed by Rotterdam, NIH or AIS and

Any type of ovarian
surgery alone,
including: laser or
diathermy
laparoscopy,
laparotomy,
transvaginal hydro‐
laparoscopy.
Unilateral or
bilateral

Placebo, no
intervention, other
infertility treatment
interventions
including metformin,
clomiphene citrate,
aromatase inhibitors,
gonadotrophin, or
ovarian surgery in
combination with
other infertility
treatment
intervention(s).
Compare uni v bi

Live birth rate,
pregnancy rate
(biochemical or
clinical ultrasound),
ovulation, single
and multiple
pregnancies,
miscarriage rate,
other adverse
events, quality of
life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Placebo, no
intervention or any
intervention other
than a type of
ovarian surgery.

Any intervention
other than those
listed in the inclusion
criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

Inclusion criteria

1) at least one patent tube
2) normal sperm AND
3) have never been treated or been exposed to
treatment for infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate
and ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t
ovulate (clomid resistant).
Also specifically identifying the 4 phenotypes where
possible.

Exclusion criteria

Women without diagnosis of PCOS.
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Non‐IVF fertility interventions search
1

exp polycystic ovary syndrome/

20

pregnancy/

2

polycystic ovar$.mp.

21

pregnancy outcome/

3

poly‐cystic ovar$.mp.

22

pregnancy rate/

4

PCO$.mp.

23

pregnant women/

5

(stein‐leventhal or leventhal).mp.

24

or/12‐23

6

anovulation/

25

search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or
review.pt. or di.xs. or associated.tw.

7

anovulat$.mp.

26

clinical trial.mp. or clinical trial.pt. or random.mp. or
tu.xs.

8

oligo‐ovulat$.mp.

27

26 or 27

9

oligoovulat$.mp.

28

11 and 24 and 27

10

(ovar$ adj5 (sclerocystic or polycystic or poly‐cystic
or degenerat$ or hyperandrogen$ or hyper‐
ndrogen$)).mp.

29

11

or/1 ‐ 10

12

fertility/

13

fertility agents/

14

fertility agents, female/

15

fertil$.mp.

16

infertility/

17

infertility, female/

18

infert$.mp.

19

pregnancy complications/

limit 28 to (english language and humans and yr="2014 ‐
Current")
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EVIDENCE REVIEW: In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, does the choice of FSH effect fertility
outcomes?
PICO

Exclusion criteria

Inclusion criteria

Ranked 6

RANK: 6

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and
weight with PCOS diagnosed by
Rotterdam, NIH or AIS AND
with or without co‐existing infertility
factors (other than anovulation) AND
Undergoing IVF/ICSI Treatment using
a GnRH antagonist protocol or GnRH
agonist long protocol (need to analyse
separately as subgroups and also
combined in any meta‐analysis)
Also specifically identifying the 4
phenotypes where possible.

Any type, dose and
frequency of
recombinant FSH
(rFSH) or any of:
HMG, HP‐HMG (highly
purified HMG), uFSH‐P
(purified urinary FSH)
or uFSH‐HP (highly
purified urinary FSH)

Any other intervention
out of: HMG, HP‐HMG
(highly purified HMG),
uFSH‐P (purified urinary
FSH) or uFSH‐HP (highly
purified urinary FSH)

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, amount
of gonadotrophins used,
duration of ovarian stimulation,
maximum serum estradiol level
(or serum estradiol level on the
day of trigger), number of
oocytes collected, single and
multiple pregnancies,
miscarriage rate, OHSS rate,
other adverse events, quality of
life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

Women without diagnosis of PCOS.

Placebo, no
intervention or any
intervention other
than recombinant
FSH.

Any intervention other
than those listed in the
inclusion criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.
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EVIDENCE REVIEW: In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is exogenous LH treatment during
IVF/ICSI effective for improving fertility outcomes?
PICO
RANK: 9

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with
PCOS diagnosed by Rotterdam, NIH or AIS and

Any type, dose
and frequency of
exogenous LH
(rLH, rhCG, uhCG,
HP‐HMG, HMG)

Placebo, no
exogenous LH (no
intervention)

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, amount of
gonadotrophins used, duration of
ovarian stimulation, maximum
serum estradiol level (or serum
estradiol level on the day of
trigger), number of oocytes
collected, single and multiple
pregnancies, miscarriage rate,
OHSS rate, other adverse events,
quality of life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

Placebo, no
intervention or
any intervention
other than
gonadotrophin.

Any intervention
other than those
listed in the
inclusion criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

Inclusion criteria

AND
with or without co‐existing infertility factors
(other than anovulation)
AND
Treatment using a GnRH antagonist protocol or
GnRH agonist long protocol or GnRH agonist
short (flare) protocol
(need to analyse separately as subgroups and
also combined in any meta‐analysis)
Also specifically identifying the 4 phenotypes
where possible.

Exclusion criteria

Women without diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, is stimulated IVF/ICSI effective for improving fertility outcomes?
PICO

Exclusion criteria

Inclusion criteria

RANK: 5

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age,
ethnicity and weight with
PCOS diagnosed by
Rotterdam, NIH or AIS and

IVF/ICSI treatment using
the following (controlled)
ovarian (hyper) stimulation
protocols:
 GnRH antagonist
protocol
 GnRH agonist long
protocol

Placebo, no intervention,
other infertility treatment
interventions (ie. aromatase
inhibitor, metformin,
clomiphene citrate,
gonadotrophins, ovarian
surgery) including IUI or IVM

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, amount of
gonadotrophins used, duration of
ovarian stimulation, maximum
serum estradiol level (or serum
estradiol level on the day of
trigger), number of oocytes
collected, single and multiple
pregnancies, miscarriage rate,
OHSS rate, other adverse events,
quality of life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

Placebo, no intervention or
any intervention other
than IVF.

Any intervention other than
those listed in the inclusion
criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

AND
with or without co‐existing
infertility factors (other
than anovulation)
Also specifically identifying
the 4 phenotypes where
possible.
Women without diagnosis
of PCOS.
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EVIDENCE REVIEW: In women with PCOS undergoing IVF/ICSI treatment, is the GnRH antagonist protocol or GnRH agonist long protocol the most
effective for improving fertility outcomes?
PICO

Exclusion criteria

Inclusion criteria

RANK: 6

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age,
ethnicity and weight with
PCOS diagnosed by
Rotterdam, NIH or AIS and

IVF/ICSI treatment with
GnRH antagonist protocol

IVF/ICSI treatment with
GnRH agonist long
protocol

Live birth rate, pregnancy rate
(biochemical or clinical ultrasound),
ovulation, amount of gonadotrophins
used, duration of ovarian stimulation,
maximum serum estradiol level (or
serum estradiol level on the day of
trigger), number of oocytes collected,
single and multiple pregnancies,
miscarriage rate, OHSS rate, other
adverse events, quality of life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

AND
with or without co‐existing
infertility factors (other
than anovulation)
Also specifically identifying
the 4 phenotypes where
possible.
Women without diagnosis
of PCOS.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

11

GDG 5 Methods

EVIDENCE REVIEW: In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is adjuvant metformin effective for
improving fertility outcomes?
PICO

Exclusion criteria

Inclusion criteria

RANK: 8

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age,
ethnicity and weight with
PCOS diagnosed by
Rotterdam, NIH or AIS and

IVF/ICSI treatment
with GnRH antagonist
protocol or GnRH
agonist long protocol

IVF/ICSI treatment with GnRH
antagonist protocol or GnRH
agonist long protocol and
adjuvant metformin before
and during IVF/ICSI treatment

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, amount of
gonadotrophins used, duration of
ovarian stimulation, maximum
serum estradiol level (or serum
estradiol level on the day of
trigger), number of oocytes
collected, single and multiple
pregnancies, miscarriage rate,
OHSS rate, other adverse events,
quality of life, cost effectiveness.

Evidence based
guidelines,
systematic
reviews, health
technology
assessments,
randomised
controlled trials
(RCTs).

English
language.
No date
limit.
New
search.

AND
with or without co‐existing
infertility factors (other
than anovulation)
Also specifically identifying
the 4 phenotypes where
possible.
Women without diagnosis
of PCOS.

Non‐evidence
based
guidelines, non‐
systematic
reviews, any
study lower
than a RCT.
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EVIDENCE REVIEW: In women with PCOS undergoing GnRH antagonist IVF/ICSI treatment, is the use of hCG trigger or GnRH agonist trigger the
most effective for improving fertility outcomes?
PICO

Exclusion criteria

Inclusion criteria

RANK: 10

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age,
ethnicity and weight with
PCOS diagnosed by
Rotterdam, NIH or AIS
and

IVF/ICSI treatment with
GnRH antagonist protocol
and use of hCG trigger to
induce final oocyte
maturation.
Note from LD: It is
important to clarify doses
of HCG in GnRH
antagonist trigger
ovulation. HCG alone in
traditional doses to
trigger ovulation it is at
risk of ovarian
hyperstimulation.

IVF/ICSI treatment with GnRH
antagonist protocol and use of
GnRH agonist trigger to induce
final oocyte maturation.

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, amount of
gonadotrophins used, duration of
ovarian stimulation, maximum
serum estradiol level (or serum
estradiol level on the day of
trigger), number of oocytes
collected, single and multiple
pregnancies, miscarriage rate,
OHSS rate, other adverse events,
quality of life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

Placebo, no intervention
or any intervention other
than IVF.

Any intervention other than
those listed in the inclusion
criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

AND
with or without co‐
existing infertility factors
(other than anovulation)
Also specifically
identifying the 4
phenotypes where
possible.
Women without
diagnosis of PCOS.
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EVIDENCE REVIEW: In women with PCOS, is In Vitro Maturation (IVM) effective for improving fertility outcomes?
PICO

Exclusion criteria

Inclusion criteria

RANK: 7

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age,
ethnicity and weight with
PCOS diagnosed by
Rotterdam, NIH or AIS
and

IVM treatment using
no or minimal ovarian
stimulation

Placebo, no intervention,
other infertility
treatment interventions
(ie. aromatase inhibitor,
metformin, clomiphene
citrate, gonadotrophins,
ovarian surgery) including
IUI or IVF.

Live birth rate, pregnancy rate
(biochemical or clinical ultrasound),
ovulation, amount of gonadotrophins
used, duration of ovarian stimulation,
maximum serum estradiol level (or serum
estradiol level on the day of trigger),
number of oocytes collected, single and
multiple pregnancies, miscarriage rate,
OHSS rate, other adverse events, quality of
life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

AND
with or without co‐
existing infertility factors
(other than anovulation)
Also specifically
identifying the 4
phenotypes where
possible.
Women without
diagnosis of PCOS.

Number and/or percentage of metaphase
II (mature) oocytes.
Placebo, no
intervention or any
intervention other
than IVM.

Any intervention other
than those listed in the
inclusion criteria.

None.

Non‐evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.
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IVF/IVM search
1

exp polycystic ovary syndrome/

21

search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt.
or di.xs. or associated.tw.

2

polycystic ovar$.mp.

22

clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs.

3

poly‐cystic ovar$.mp.

23

21 or 22

4

PCO$.mp.

24

11 and 20 and 23

5

(stein‐leventhal or leventhal).mp.

25

limit 24 to (english language and humans)

6

anovulation/

7

anovulat$.mp.

8

oligo‐ovulat$.mp.

9

oligoovulat$.mp.

10

(ovar$ adj5 (sclerocystic or polycystic or poly‐cystic or degenerat$ or
hyperandrogen$ or hyper‐ndrogen$)).mp.

11

or/1 ‐ 10

12

exp Reproductive Techniques, Assisted/

13

Ectogenesis/

14

((in vitro or invitro) adj (fertili?ation or maturation)).mp.

15

(intracytoplasm* sperm inject* or ICSI).mp.

16

((controlled or ovar*) adj (hyper or stimulat*)).mp.

17

(IVF or IVM).mp.

18

(zygote intrafallopian transfer* or zygote intra fallopian transfer* or
ZIFT).mp.

19

(embryo transfer* or ET).mp.

20

or/12‐19
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PRISMA flowchart (studies identified in updated search) ‐ Non‐IVF fertility interventions search and IVF/IVM search combined

Eligibility

Screening

Identification

Database search
=3494

Through other sources
=0

Duplicates removed
=192

Screened
=3302

Excluded based on title &
abstract
=3240

Retrieved full‐text
=62

Excluded based on full‐text
(see reasons in Appendix 3)
=32

Included

Included in qualitative synthesis
=25 (a further 4 systematic reviews met the inclusion criteria but didn’t add
anything new to other included systematic reviews)
‐Clomiphene citrate= 2

Ovarian surgery= 1

‐Metformin= 2

Choice of FSH= 1

‐Aromatase inhibitors= 1

GnRH protocol= 9

‐Gonadotrophins= 2

Adjuvant metformin= 7
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EVIDENCE REVIEW: In women with PCOS, are anti‐obesity pharmacological agents effective for improving fertility outcomes?
PICO

Inclusion criteria

RANK: 10 WILL BE SEARCHED BY GDG 4

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity and weight with PCOS
diagnosed by Rotterdam, NIH or AIS and
1) at least one patent tube

Any type, dose and
frequency of Orlistat
(Xenical) (GI Lipase
Inhibitor) or
Phenteramine
(Duromine)
(Not Reductil =
sibutramine
hydrochloride as
clinical data show 
risk of heart attack &
strokes 2010)

Placebo, no
intervention,
other infertility
treatment
interventions (ie.
aromatase
inhibitor,
metformin,
clomiphene
citrate,
gonadotrophins,
ovarian surgery).

Live birth rate,
pregnancy rate
(biochemical or
clinical ultrasound),
ovulation, weight,
BMI, WHR, WC,
single and multiple
pregnancies,
miscarriage rate,
other adverse
events, quality of
life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
No date
limit.
New
search.

2) normal sperm AND
3) have never been treated or been exposed to treatment
for infertility (therapy naïve) OR
4) have been treated or exposed to treatment OR
5) have been treated or exposed to clomiphene citrate and
ovulate but don’t conceive (clomid failure) OR
6) have been treated or exposed to clomid and don’t ovulate
(clomid resistant). AND

Exclusion criteria

7) may or may not be undergoing concurrent lifestyle
modification treatment
Also specifically identifying the 4 phenotypes where
possible.
Women without diagnosis of PCOS.

Non‐
evidence
based GLs,
non‐SRs, any
study lower
than a RCT.

Anti‐obesity search was not performed separately for fertility outcomes as it was searched in the group addressing medical treatments and none of the studies
identified addressed fertility outcomes.
17

GDG 5 Methods

EVIDENCE REVIEW: In women with PCOS, what is the effectiveness of lifestyle interventions compared to bariatric surgery for improving fertility
and adverse outcomes?
PICO
RANK: 10

Participants (P)

Intervention (I)

Comparison (C)

Outcomes (O)

Study type

Limits

Women of any age, ethnicity
and weight with PCOS
diagnosed by Rotterdam,
NIH or AIS and

Lifestyle modification and
delivery of the intervention,
including single or combined
approaches to diet, exercise
and/or behavioural
interventions for ≥ 2 weeks.

Bariatric surgery,
including laparoscopic
adjustable gastric
banding (LAGB, LASGB),
LAP‐BAND, gastric band,
Swedish band (SAGB),
vertical banded
gastroplasty (VBG),
gastroplasty, gastric
stapling, roux‐en‐Y gastric
bypass (RYGP), gastric
bypass, mini gastric
bypass, biliopancreatic
diversion (BPD),
scopinaro procedure,
sleeve gastrectomy,
vertical gastrectomy,
gastric plication,
duodenal switch (DS or
BPD‐DS), gastric balloon.
Bariatric surgery plus
change in lifestyle will
also be included.

Live birth rate, pregnancy rate
(biochemical or clinical
ultrasound), ovulation, single and
multiple pregnancies, miscarriage
rate, adverse events, including
growth restriction, prematurity,
low birth rate, pregnancy
complications, need for
caesarean surgery; bariatric
surgery‐related: small bowel
obstruction, closes loop
obstruction, internal hernia,
stomal stenosis, stomal ulcer,
anastomotic leak, staple line leak,
prolapse, erosion, pouch dilation,
tubing break, port leak,
haemorrhage, nausea, vomiting,
nutritional deficiencies, neural
tube defects; Lifestyle‐related:
weight, BMI, WHR, WC,
nutritional deficiency, birth
defects, neural tube defects,
neural development; quality of
life, cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Inclusion criteria

1) at least one patent tube
2) normal sperm AND
3) have never been treated
or been exposed to
treatment for infertility
(therapy naïve) OR
4) have been treated or
exposed to treatment OR
5) have been treated or
exposed to clomiphene
citrate and ovulate but don’t
conceive (clomid failure) OR
6) have been treated or
exposed to clomid and don’t
ovulate (clomid resistant).
Also specifically identifying
the 4 phenotypes where
possible.

*All types of dietary
compositions, including low
carbohydrate, low GI, reduced
calorie, very low calorie, and
high protein diets. The diet
intervention may include
herbal or complementary
medicines or ingredients, but
the control diet must also use
the same herbal or
complementary medicine.
*All types of exercise regimes
that can be quantifiable.
*Interventions taken with
anti‐obesity medications.
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Women without diagnosis of
PCOS.

Interventions that are not
quantifiable.

Interventions used in
conjunction with bariatric
surgery to improve
weight loss or infertility,
such as weight loss drugs
or infertility drugs.

None.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.

Bariatric search
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

exp polycystic ovary syndrome/ (12771)
polycystic ovar*.mp. (14994)
poly‐cystic ovar*.mp. (13)
PCO*.mp. (24503)
(stein‐leventhal or leventhal).mp. (914)
anovulation/ (2224)
anovulat*.mp. (5793)
oligo‐ovulat*.mp. (79)
oligoovulat*.mp. (43)
(ovar* adj5 (sclerocystic or polycystic or poly‐cystic or degenerat* or hyperandrogen* or hyper‐androgen*)).mp. (15788)
or/1‐10 (36143)
exp Bariatric Surgery/ (20024)
bariatric surgery.tw. (8874)
exp Laparoscopy/ or exp Gastroplasty/ or exp Gastric Bypass/ (92242)
exp Surgical Stapling/ (3204)
exp Gastrectomy/ or exp Biliary Tract Surgical Procedures/ (66783)
exp Biliopancreatic Diversion/ (863)
exp Gastric Balloon/ (451)
laparoscop$ adjust$ gastric band$.tw. (1382)
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

LAGB.tw. (862)
LASGB.tw. (45)
laparoscop$ band$.tw. (78)
lap‐band$.tw. (247)
lap band$.tw. (247)
gastric band$.tw. (2993)
swedish band$.tw. (19)
SAGB.tw. (104)
gastroplast$.tw. (1665)
VBG.tw. (358)
gastric stapl$.tw. (112)
roux‐en‐Y.tw. (7383)
RYGP.tw. (4)
gastric bypass.tw. (7400)
biliopancreatic diversion.tw. (767)
BPD.tw. (7130)
scopinaro.tw. (64)
gastrectomy.tw. (19833)
gastric plication.tw. (69)
duodenal switch.tw. (497)
DS.tw. (20447)
BPD‐DS.tw. (98)
gastric balloon.tw. (177)
or/12‐42 (189596)
search$.tw. or meta‐analysis.mp. or meta‐analysis.pt. or review.pt. or di.xs. or associated.tw. (8850222)
clinical trial.mp. or clinical trial.pt. or random.mp. or tu.xs. (4574718)
44 or 45 (11402502)
11 and 43 and 46 (589)
limit 47 to (english language and humans and yr="2014 ‐Current") (49)
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PRISMA flowchart incorporating original guideline (2010), WHO update (2014) and current update (2017)

Eligibility

Screening

Identification

Database search
2010=1459 2014=191 2017=121

Through other sources
2010=0 2014=0 2017=0

Duplicates removed
2010=232 2014=19 2017=13

Screened
2010=1227 2014=172 2017=108

Excluded based on abstract
2010=1222 2014=170 2017=103

Retrieved full‐text
2010=7 2014=2 2017=5

Excluded based on full‐text
2010=0 2014=2 2017=5

Included

Included in qualitative synthesis
2010=0 20140= 2017=0

Included in quantitative synthesis
(meta‐analysis)
2010=0 2014=0 2017=0
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Table of excluded studies
No.
1.

Citation

Reason for exclusion

Aboulghar, M., Saber, W., Amin, Y., Aboulghar, M., Mansour, R., & Serour, G. (2010). Prospective,
randomized study comparing highly purified urinary follicle‐stimulating hormone (FSH) and recombinant
FSH for in vitro fertilization/intracytoplasmic sperm injection in patients with polycystic ovary syndrome.
Fertility & Sterility, 94(6), 2332‐2334.

Participants were also given
Metformin, therefore does not meet
the intervention criteria. The
randomization method does not
seem adequate either.

2.

Abu Hashim, H. (2016). Twenty years of ovulation induction with metformin for PCOS; what is the best
available evidence? Reproductive Biomedicine Online, 32(1), 44‐53.

3.

Begum, H., Chowdhury, T. A., Begum, F., Begum, S. N., Kabir, N., & Haque Md, A. (2014). Effect of metformin
and clomiphene citrate in improving fertility in subfertile women with polycystic ovary syndrome: A
randomized controlled trial. Bangladesh Journal of Obstetrics and Gynecology, 29(1), 15‐20.

4.

Birch Petersen, K., Pedersen, N. G., Pedersen, A. T., Lauritsen, M. P., & la Cour Freiesleben, N. (2016). Mono‐
ovulation in women with polycystic ovary syndrome: a clinical review on ovulation induction. Reproductive
Biomedicine Online, 32(6), 563‐583.

5.

Chen, Z., Zhang, M., Qiao, Y., & Yang, J. (2016). Effects of letrozole in combination with low‐dose
intramuscular injection of human menopausal gonadotropin on ovulation and pregnancy of 156 patients
with polycystic ovary syndrome. Pakistan Journal of Medical Sciences, 32(6), 1434‐1438.

Choice of FSH in IVF evidence review.
Not a systematic review (have not
performed a risk of bias assessment).
Metformin evidence review.
No mention of at least one patent
tube.
Metformin evidence review.
Not a systematic review (no search
terms listed).
Relevant to multiple evidence
reviews.
Randomization method not
described.
Aromatase inhibitors evidence
review.
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6.

7.

8.

9.

10.

Cheraghi, E., Mehranjani, M. S., Shariatzadeh, M. A., Esfahani, M. H., & Ebrahimi, Z. (2016). N‐Acetylcysteine
improves oocyte and embryo quality in polycystic ovary syndrome patients undergoing intracytoplasmic
sperm injection: an alternative to metformin. Reproduction, Fertility, & Development, 28(6), 723‐731.

Costello, M. F., & Eden, J. A. (2003). A systematic review of the reproductive system effects of metformin in
patients with polycystic ovary syndrome. Fertility & Sterility, 79(1), 1‐13.

Darwish, A. M., Metwally, A. B., Shaaban, M. M., & Mohamed, S. (2016). Monopolar versus bipolar
laparoscopic ovarian drilling in clomiphene‐resistant polycystic ovaries (PCO): a preliminary study.
Gynecological Surgery, 13(3), 179‐185.
Doldi, N., Persico, P., Di Sebastiano, F., Marsiglio, E., & Ferrari, A. (2006). Gonadotropin‐releasing hormone
antagonist and metformin for treatment of polycystic ovary syndrome patients undergoing in vitro
fertilization‐embryo transfer. Gynecological Endocrinology, 22(5), 235‐238.

El‐Sayed, M. L. M., Ahmed, M. A., Mansour, M. A. A., & Mansour, S. A. A. (2017). Unilateral Versus Bilateral
Laparoscopic Ovarian Drilling Using Thermal Dose Adjusted According to Ovarian Volume in CC‐Resistant
PCOS, A Randomized Study. Journal of Obstetrics and Gynecology of India, 1‐7.

11.

Farquhar, C. M., Williamson, K., Gudex, G., Johnson, N. P., Garland, J., & Sadler, L. (2002). A randomized
controlled trial of laparoscopic ovarian diathermy versus gonadotropin therapy for women with clomiphene
citrate‐resistant polycystic ovary syndrome. Fertility & Sterility, 78(2), 404‐411.

12.

Fridstrom, M., Sjoblom, P., Granberg, M., & Hillensjo, T. (1999). A cost comparison of infertility treatment
for clomiphene resistant polycystic ovary syndrome. Acta Obstetricia et Gynecologica Scandinavica, 78(3),
212‐216.

Randomization method not
described.
Adjuvant Metformin in IVF evidence
review.
Not a systematic review (have not
performed a risk of bias assessment).
Metformin and adjuvant Metformin
in IVF evidence reviews.
Compares one type of surgery versus
another.
Ovarian surgery evidence review.
Randomization method not
described.
Adjuvant Metformin in IVF evidence
review.
Compares one type of surgery versus
another.
Ovarian surgery evidence review.
Not all women who were
randomized had had tubal status
established.
Gonadotropins evidence review.
Randomization method not
described. Unclear protocol.
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13.

Goudarzi, Z. M., Fallahzadeh, H., Aflatoonian, A., & Mirzaei, M. (2014). Laparoscopic ovarian electrocautery
versus gonadotropin therapy in infertile women with clomiphene citrate‐resistant polycystic ovary
syndrome: A systematic review and meta‐analysis. Iranian Journal of Reproductive Medicine, 12(8), 531‐538.

14.

Griesinger, G., Diedrich, K., Tarlatzis, B. C., & Kolibianakis, E. M. (2006). GnRH‐antagonists in ovarian
stimulation for IVF in patients with poor response to gonadotrophins, polycystic ovary syndrome, and risk of
ovarian hyperstimulation: a meta‐analysis. Reproductive Biomedicine Online, 13(5), 628‐638.

15.

16.

17.

Hassan, A., Shehata, N., & Wahba, A. (2017). Cost effectiveness of letrozole and purified urinary FSH in
treating women with clomiphene citrate‐resistant polycystic ovarian syndrome: a randomized controlled
trial. Human Fertility, 20(1), 37‐42.

Hosseini, M. A., Aleyasin, A., Saeedi, H., & Mahdavi, A. (2010). Comparison of gonadotropin‐releasing
hormone agonists and antagonists in assisted reproduction cycles of polycystic ovarian syndrome patients.
Journal of Obstetrics & Gynaecology Research, 36(3), 605‐610.

Hueb, C. K., Dias Junior, J. A., Abrao, M. S., & Filho, E. K. (2015). Drilling: medical indications and surgical
technique. Revista Da Associacao Medica Brasileira, 61(6), 530‐535.

Stimulated IVF evidence review.
Includes studies which don’t meet
the PICO for this evidence review,
and the three studies which do meet
the PICO have already been
synthesised in earlier versions of the
guideline.
Ovarian surgery evidence review.
Not a systematic review (have not
performed a risk of bias assessment).
GnRH antagonist vs GnRH agonist
long protocol evidence review.
No mention of at least one patent
tube.
Aromatase inhibitors evidence
review.
Inadequate information regarding
randomization method‐
'Randomization and group
assignments were performed in
sequentially numbered PCOS
patients’.
GnRH antagonist vs GnRH agonist
long protocol evidence review.
Not a systematic review (have not
performed a risk of bias assessment).
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18.

Kar, S., & Sanchita, S. (2015). Clomiphene citrate, metformin or a combination of both as the first line
ovulation induction drug for Asian Indian women with polycystic ovarian syndrome: A randomized
controlled trial. Journal of Human Reproductive Sciences, 8(4), 197‐201.

19.

Lin, H., Li, Y., Li, L., Wang, W., Yang, D., & Zhang, Q. (2014). Is a GnRH antagonist protocol better in PCOS
patients? A meta‐analysis of RCTs. PLoS ONE [Electronic Resource], 9(3), e91796.

20.

21.

22.

23.

Liu, W., Dong, S., Li, Y., Shi, L., Zhou, W., Liu, Y., . . . Ji, Y. (2015). Randomized controlled trial comparing
letrozole with laparoscopic ovarian drilling in women with clomiphene citrate‐resistant polycystic ovary
syndrome. Experimental and Therapeutic Medicine, 10(4), 1297‐1302.

Mancini, F., Tur, R., Martinez, F., Coroleu, B., Rodriguez, I., & Barri, P. N. (2011). Gonadotrophin‐releasing
hormone‐antagonists vs long agonist in in‐vitro fertilization patients with polycystic ovary syndrome: a
meta‐analysis. Gynecological Endocrinology, 27(3), 150‐155.

Qublan, H. S., Al‐Khaderei, S., Abu‐Salem, A. N., Al‐Zpoon, A., Al‐Khateeb, M., Al‐Ibrahim, N., . . . Al‐Ahmad,
N. (2009). Metformin in the treatment of clomiphene citrate‐resistant women with polycystic ovary
syndrome undergoing in vitro fertilisation treatment: a randomised controlled trial. Journal of Obstetrics &
Gynaecology, 29(7), 651‐655.
Requena, A., Herrero, J., Landeras, J., Navarro, E., Neyro, J. L., Salvador, C., . . . Reproductive Endocrinology
Interest Group of Spanish Society of, F. (2008). Use of letrozole in assisted reproduction: a systematic review
and meta‐analysis. Human Reproduction Update, 14(6), 571‐582.

Ovarian surgery evidence review.
Likely not appropriate randomization
method (participants picked up an
envelope labelled with a group
number‐ i.e. they chose their own
group.
Clomiphene evidence review.
Not a systematic review (have not
performed a risk of bias assessment).
GnRH antagonist vs GnRH agonist
long protocol evidence review.
Randomization method not
described.
Aromatase inhibitors evidence
review.
Not a systematic review (have not
performed a risk of bias assessment).
GnRH antagonist vs GnRH agonist
long protocol evidence review.
Randomization method not
described.
Adjuvant Metformin in IVF evidence
review.
Not a systematic review (only
searched one database).

25

GDG 5 Methods

24.

Rezk, M., Sayyed, T., & Saleh, S. (2016). Impact of unilateral versus bilateral laparoscopic ovarian drilling on
ovarian reserve and pregnancy rate: a randomized clinical trial. Gynecological Endocrinology, 32(5), 399‐402.

25.

Roque, M., Tostes, A. C., Valle, M., Sampaio, M., & Geber, S. (2015). Letrozole versus clomiphene citrate in
polycystic ovary syndrome: systematic review and meta‐analysis. Gynecological Endocrinology, 31(12), 917‐
921.

26.

27.

28.

Sauerbrun‐Cutler, M. T., Vega, M., Keltz, M., & McGovern, P. G. (2015). In vitro maturation and its role in
clinical assisted reproductive technology. Obstetrical & Gynecological Survey, 70(1), 45‐57.

Sharief, M., & Nafee, N. R. (2015). Comparison of letrazole and clomiphene citrate in women with polycystic
ovaries undergoing ovarian stimulation. JPMA ‐ Journal of the Pakistan Medical Association, 65(11), 1149‐
1152.

Sohrabvand, F., Sheikhhassani, S., Bagheri, M., Haghollahi, F., Shabihkhani, M., Shariat, M., & Esfahani, M. N.
(2012). Comparison of highly purified urinary versus recombinant FSH: Effect on ART outcomes in polycystic
ovary syndrome. Iranian Journal of Reproductive Medicine, 10(3), 229‐236.

29.

Sorouri, Z. Z., Sharami, S. H., Tahersima, Z., & Salamat, F. (2015). Comparison between Unilateral and
Bilateral Ovarian Drilling in Clomiphene Citrate Resistance Polycystic Ovary Syndrome Patients: A
Randomized Clinical Trial of Efficacy. International Journal of Fertility & Sterility, 9(1), 9‐16.

30.

Steimbach, L. M., Loucao, A. D. S., Carraro, C. B., Tonin, F. S., Pontarolo, R., & Sanches, A. C. C. (2016).
Metformin usage to induce ovulation in women with polycystic ovary syndrome: Meta‐analysis.
International Journal of Pharmacy and Pharmaceutical Sciences, 8(11), 86‐89.

Aromatase inhibitors evidence
review.
Compares one type of surgery versus
another.
Ovarian surgery evidence review.
Exact search terms not provided.
Aromatase inhibitors evidence
review.
Not a systematic review (have not
performed a risk of bias assessment).
IVM evidence review.
Randomization method not
described.
Aromatase inhibitors evidence
review.
Some participants also received
Metformin.
Choice of FSH evidence review.
Compares one type of surgery versus
another.
Ovarian surgery evidence review.
Not a systematic review (have not
performed a risk of bias assessment),
and no mention of patent tubes.
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31.

32.

Tso, L. O., Costello, M. F., Albuquerque, L. E., Andriolo, R. B., & Freitas, V. (2009). Metformin treatment
before and during IVF or ICSI in women with polycystic ovary syndrome. Cochrane Database of Systematic
Reviews(2), CD006105.
Xiao, J. S., Chen, S. Y., Zhang, C. L., & Chang, S. (2011). Effectiveness of GnRH antagonist in vitro fertilization‐
embryo transfer (IVF‐ET) in PCOS patients: A systematic review. Chinese Journal of Evidence‐Based Medicine,
11(7), 811‐818.

Metformin evidence review.
Superseded by 2014 update.
Adjuvant Metformin in IVF evidence
review.
Majority of the article is not in
English.
GnRH antagonist vs GnRH agonist
long protocol evidence review.
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5.1aI
NARRATIVE REVIEW
Clinical question: Should women with PCOS undergo pre‐conception (pre‐pregnancy) evaluation
(assessment) for (and where possible correction of) risk factors that may adversely affect fertility
and response to infertility therapy?
Prevalence and problem
Polycystic ovary syndrome is a common heterogeneous endocrine disorder of uncertain etiology, although genetics is
indicated due to the increase in prevalence between first degree relatives and sisters and epigenetic impact from
lifestyle and environmental exposure (4, 9,10). PCOS has lifelong psychological and mental health management
implications and early diagnosis is crucial to optimise health. Lifestyle factors especially obesity and being overweight
exacerbate the condition; hence prevention of weight gain from adolescence is very important. PCOS has been
reported at rates of 12‐21% depending on diagnostic criteria, phenotype, age and ethnicity. The condition often results
in several health complications, including menstrual dysfunction, infertility and metabolic syndrome disorders such as
type 2 diabetes and cardiovascular disease. The endometrium of women with PCOS is further compromised by obesity
and may improve with weight loss (7,8). Despite its prevalence and implications for reproductive, metabolic, and
psychological health, PCOS is under diagnosed, in part because of the diversity of phenotypes manifested by this
condition. Women with PCOS suffer from greater body dissatisfaction. They are also at increased risk of mood, anxiety,
depression, and eating disorders which may affect libido and sexual relationships, impacting fertility. (22, 23, 24, 25)

Clinical practice gap: need for guidance
There is currently no evidence based guideline on pre‐conception evaluation and optimal intervention for women with
PCOS. Assessment and modification of lifestyle aim to optimise fertility and response to ART.

Summary of key information
Modifiable risk factors known to impact fertility and response to ART: Body Mass Index <18 or >25, increased risk with
increase in BMI. Smoking status, alcohol consumption, prescribed and recreational drug use, Waist to Hip Ratio (WHR –
central adiposity), exposure to endocrine disruptors, untreated sexually transmitted infections, nutritional status,
supplementation with folate, vitamin D, celiac disease and dental health review for periodontal disease treatment (2,
3, 5, 13,26). Sleep should also be assessed due to the association with BMI. OSA, symptomatic screening should be
undertaken in overweight/obese PCOS women. This involves asking for classical symptoms including snoring, overnight
apnoeas and daytime somnolence, definite diagnosis is via overnight polysomnography. There are multiple health
benefits, including QOL and mental health, in diagnosing and treating OSA. A small study of 19 PCOS women found
that a short 8‐week course of continuous positive airway pressure (CPAP) produced improved insulin sensitivity and
benefits correlated with hours of CPAP usage and decreased BMI (11, 21).
Mental health: Anxiety, depression and increased risk of suicide attempts coexist with PCOS, although it is unclear if
this is a direct consequence of PCOS or due to associated psychological stressors such as obesity, hirsutism, body image
issues and infertility (27). All women with PCOS should be screened for anxiety and depression. Eating disorders should
be considered and explored, as PCOS women are found to be 6.4 times more likely to have an eating disorder than
those without PCOS, irrespective of BMI (24, 25). All can impact relationship health and sexual intimacy for fertility as
well as impacting ART treatment compliance or leading women to prematurely “drop out of treatment” due to the
stress and demands of treatment (19). Mental health care supports treatment compliance, relationship health and
quality of life.
Pregnancy and fertility complications: Women with PCOS are at an increased risk of gestational diabetes, preterm
birth, pre‐eclampsia, miscarriage, still birth, longer time to conception and poor embryo development, reduced
embryo implantation rates, increased risk of ovarian hyper stimulation syndrome (1) and ectopic pregnancy (18) all
exacerbated by obesity. Lifestyle management is recommended as first‐line treatment of PCOS, focusing on weight loss
when BMI is >25, and preventing weight gain for all women, via dietary and exercise interventions. Women with a BMI
>30 should be advised to undertake intensive support multidisciplinary contact for 3‐6 months to support and monitor
weight loss, prior to attempting other fertility treatments (2, 3, 5, 17, 20). In a 2014 systematic review assessing the
effect of weight loss prior to ART, weight loss was found to improve natural conception, number of embryos available
for transfer, ART pregnancies, live birth rate, reduced cancelled cycles, quantity of ART medications, reduce
miscarriage rates and the number of ART cycles required to achieve a pregnancy (20). A 2017 systematic review and
meta‐analysis, (14) found that lifestyle interventions benefit weight loss and natural pregnancy rate, but not for live
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birth rate or birth weight. However, natural birth rate did increase with lifestyle intervention (16, 27). Lifestyle
modifications should nonetheless be extended to lean women in order to prevent weight gain, particularly as PCOS
women suffer an increased propensity for weight gain (3).
Weight loss: As there is good evidence of general health benefits from dietary and exercise interventions, a combined
approach is recommended (6, 15). Effective strategies for instigating lifestyle intervention include multidisciplinary
team support and self monitoring techniques such as food diaries and pedometers. Relapse prevention techniques to
maintain weight loss such as engagement of social support and goal setting should be provided (17). Women should be
advised and encouraged that the benefits of lifestyle intervention may be observed with as little as 5‐10% weight loss
(3). The optimal dietary composition for preconception health has not been established. However studies have found
improved quality of life reported for a low−glycemic index diet, and improved depression, and self‐esteem for a high‐
protein diet. (6) Current dietary guidelines suggest multidisciplinary supported approach with low calorie diet, limiting
sugar and alcohol, combined with monitoring food intake and weight (6, 18). Intensive weight loss should be embarked
upon prior to attempts to conceive as intensive weigh loss prior to (IVF) has been associated with adverse outcomes
including cycle cancellation and decrease in fertilisation, implantation, ongoing pregnancy and live birth (17). There is
evidence of beneficial effects from exercise in PCOS women as improving reproductive, mental and metabolic health.
The PCOS Australian Alliance recommends ≥150 min of exercise weekly, including 90 min of moderate‐to‐high intensity
aerobic activity at 60–90% of maximal heart rate (12, 13,17). Bariatric surgery should only be considered as a second‐
line therapy to improve fertility outcomes in PCOS women with anovulation and obesity (BMI ≥35 kg/m2) resistant to
intensive lifestyle modification and/or pharmacotherapy (17).

Recommendations
CLINICAL PRACTICE POINT (SAME AS QUESTION 2)
As for all women planning pregnancy, women with PCOS should consider factors such as weight, blood pressure,
smoking, alcohol, exercise, sleep and mental, emotional and sexual health to optimise reproductive and obstetric
outcomes.
See also sections: Lifestyle; Assessment and Management of Emotional Wellbeing; and Cardiometabolic risk
RESEARCH RECOMMENDATION
Further adequately powered, well designed, conducted and reported RCTs are required to determine the effect of diet
(including optimal dietary composition) and physical activity in the preconception period in women across the PCOS
phenotypes, reporting on live birth and obstetric outcomes.

GRADE considerations
Desirable effects


Substantial benefits are seen with weight loss, smoking cessation, omitting alcohol, exercise, sleep
improvements, management of mental health issues, including mood, eating, sexual health disorders, to
optimise reproductive outcomes for women with PCOS and their offspring’s health.



Improved health outcomes

 Improved response to ART treatments, hence potential for reduced treatment costs
Undesirable effects
No harmful effects. Consideration of advanced maternal age and appropriate interventions.
Values
Highly valued by clinicians, health care providers and women with PCOS when supported with education of
the benefits of lifestyle intervention and supported intervention.
Balance of effects
The balance between desirable and undesirable effects favours the option being recommended
Subgroups
Different subgroups may benefit from dietary composition (for instance low GI diet for healthy weight
women or low weight women) but not weight loss. Further research is needed in this area. Suggest
personalised lifestyle prescriptions for each woman with PCOS and her partner.
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Resource requirements


Further research is needed to establish optimal lifestyle change interventions for subgroups.



Education of service delivery and support health care workers in delivery of preconception support.



Public health and health professional education resources.

 Service delivery support resources.
Cost effectiveness


Cost‐effectiveness of the option favours the option being recommended in terms of health benefits.

 Beyond the scope of this review for financial benefits.
Equity
Subgroups would require special consideration in access and programme design to optimise engagement
and opportunity to access lifestyle change support.
Acceptability
There is established public health acceptability of weight loss, smoking cessation and obesity management
for general health outcomes. Women diagnosed with PCOS have often been informed of the benefits of
lifestyle intervention such as weight loss to reduce PCOS risk. Infertility patients are motivated to make
lifestyle changes, for instance, women are more likely to cease smoking at this time than at any other
throughout their lifetime. Health care professionals appreciate the benefits of lifestyle improvements, but
will need resource provision to provide support to women with PCOS.
Feasibility


Feasible, yes. Will need to be scoped and sub groups and resources appropriately.



Barriers – budgetary and resource constraints within each region / countries health care priorities and
budgets.
Implementation


Beyond scope of this review. Suggest ‐ Cost / benefit analysis presented for International health
departments, examining the impact on the health of the woman with PCOS, for her general health,
reproductive health, her infertility, population implications, infant and child health outcomes and ART
costs.



Care provision via primary care, general practitioners, preconception midwives, nurses and development
of effective targeted public health campaigns.
Monitoring and evaluation


Monitored ‐ Woman’s PCOS health, cardiometabolic, hormonal, BMI, health. Reproductive outcomes,
offspring health, longer term health outcomes.



Evaluation of implementation – success of campaigns, awareness, behaviour change, service delivery,
impact on monitored reproductive outcomes.
Research priorities
Optimal dietary composition has not been established. Infertile women are particularly vulnerable and try a
myriad of diets in pursuit of a weight management solution. The benefits of weight loss, exercise and
smoking cessation has been well established. We lack evidence for optimal dietary composition for the
various PCOS phenotypes, and this should be a research priority.
In writing the recommendations and practice points for these questions, the work of guideline development
group two and three was considered on lifestyle and psychological issues. Uncertainties on preconception
and antenatal care in the general population were considered.
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5.1aII
NARRATIVE REVIEW
Clinical question: Should women with PCOS and with or without infertility undergo pre‐conception
(pre‐pregnancy) evaluation (assessment) for (and where possible correction of) risk factors that may
lead to adverse (early or late) pregnancy outcomes?
Prevalence and problem
Estimated prevalence of PCOS, ranges from 5‐18% depending on the diagnostic criteria and population studied [1, 2].
Increased prevalence of pregnancy complications, such as miscarriage, gestational diabetes (GDM), hypertension in
pregnancy (HTP), preeclampsia (PE) and preterm delivery (PTD) is reported among women with PCOS (15). The
prevalence of overweight and obesity among PCOS has increased over time [3] and varies in different populations.
Estimated prevalence of overweight and obesity among PCOS, ranges from 6% to 100%, with an almost doubled risk
for PCOS women to be obese compared to controls [4]. Women with PCOS are more obese and gain more weight
over time than the general population [5].
The increased risk of HTP (x 2.1), PE (x1.9) and PTD (x1.4) seem to be mostly attributed to pre‐gestational
overweight/obesity among women with PCOS, while the risk for GDM (x 2.9) seems increased by both the PCOS
condition per se, and pre‐conception overweight/obesity (15) [6].

Clinical practice gap: need for guidance
There is currently no evidence based guideline on pre‐conception evaluation, which targets specifically women with
PCOS. Prospective randomized studies that evaluate the effect of a screening program is also lacking.
Preconception assessment should aim to 1) identify individual risk, 2) if possible, modify risk factors and 3) and
provide appropriate antenatal care to ensure best possible pregnancy outcome.

Summary of key information
Overweight and obesity are associated with poor pregnancy outcomes [7]. The vast majority of women with PCOS
are overweight/obese. A 10% difference in pre‐pregnancy BMI was associated with at least a 10% lower risk of
preeclampsia, gestational diabetes, indicated preterm delivery, macrosomia, and stillbirth [8].
In women with PCOS, pre‐gestational overweight and obesity increased the risk of IR and pre‐diabetes [9]. High BMI,
and fasting glucose before pregnancy in women with PCOS: associated with HTP, PTD and LGA[10] Pre‐conception
lifestyle modification with weight loss improved ovulation rate and life birth rate [11]. Preconception weight loss
improved QoL, depression and anxiety symptoms [12].
Women with PCOS at reproductive age (30 yrs) and mean of BMI 27 kg/m2 have increased cardiovascular risk, and
24% were in need for medical treatment of blood pressure according to AHA guideline for CVD [13].

Recommendations
Clinical practice point – same as question 1
As for all women planning pregnancy, women with PCOS should consider factors such as weight, blood pressure,
smoking, alcohol, exercise, sleep and mental, emotional and sexual health to optimise reproductive and
obstetric outcomes.
See also sections: Lifestyle; Assessment and Management of Emotional Wellbeing; and Cardiometabolic risk
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GRADE considerations
Desirable effects
Preconception weight management – weight reduction
Low evidence for pre‐conception lifestyle, weight screening/evaluation of women with PCOS. However, benefits
of weight loss, healthy BMI, and healthy lifestyle for the parents are well established to reduce pregnancy risk.
One retrospective study addressed the pre‐pregnancy maternal BMI and intervention that improved metabolic
function in pregnancy.
One observational study addressed the increased chance to obtain a baby for obese women with PCOS if they
were regularly physically active.
Two RCTs assessed pre‐treatment lifestyle modifications and weight loss on ovulation rate and live births.
Screening for pre‐diabetes and T2DM
No evidence for screening for pre‐diabetes and T2DM in women with PCOS
Indirect “evidence”;
Prospective clinical studies report high incidence of GDM in PCOS. Meta‐analyses report increased incidence of
GDM for women with PCOS compared with weight‐matched controls.
Screening for hypertension
Meta‐analyses report increased incidence of hypertensive disorders in pregnancy for women with PCOS
compared to weight matched controls. One study reports on need for medical treatment of BP in ¼ of the
women with PCOS, at fertile age.
Assessment of emotional and mental wellbeing
One RCT reports on preconception weight loss and QoL, depression and anxiety.
Undesirable effects
Undesirable effects are not reported or identified
Values
We found no studies addressing this issue; however public health policy values improved pre‐conception health
for pregnancy outcomes for the mother and offspring.
Balance of effects
No reports on this issue. Undesirable effects might be, anxiety caused by focus on possible negative outcome
pregnancy. However, clinically observed patients value the opportunity to do something pro‐active to help
themselves and their baby, but need support with lifestyle change.
Subgroups
Normal‐weight women might have different recommendation than overweight/obese women
Resource requirements
We didn’t find any evidence for this as beyond the scope of this review.
Cost effectiveness
We didn’t find any evidence for this.
Equity
We didn’t find any evidence for this, but on a general basis, we can assume that disadvantaged groups will have
difficulties to afford pre‐pregnancy consultations – if not covered by health insurance or access to medical care.
Acceptability
We didn’t find any evidence for this. We cannot see any ethical concerns for instance, public health policy
supports obesity management
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Feasibility
We didn’t find any evidence for this. The barriers should be low to implementations, as the suggested
evaluations are simple, cheap medical routines.
Implementation
We didn’t find any evidence for this.
Probably the level of care could be kept to primary care and even to specially educated midwives and nurses and
development of effective public health campaign
Monitoring and evaluation
We didn’t find any evidence for this.
But it would be logical to measure the interest from the women for the recommended options and their
evaluation and the pregnancy outcome.
Research priorities
There is a need for high quality, well‐designed and adequately powered multicenter studies to evaluate the
effect of screening and pre‐conception evaluation of women with PCOS.
Clustered randomization in public health service at primary or secondary care level could be an option.
In writing the recommendations and practice points for these questions, the work of guideline development
groups two and three were considered on lifestyle and psychological issues. Uncertainties on preconception
and antenatal care in the general population were considered.
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5.1aIII
NARRATIVE REVIEW
Clinical question: Should women with PCOS undergo close (early or late) pregnancy monitoring
for adverse pregnancy outcomes?
Prevalence and problem
Increased prevalence of pregnancy complications, such as miscarriage, gestational diabetes (GDM),
hypertension in pregnancy (HTP), preeclampsia (PE) and preterm delivery (PTD) are reported among women
with PCOS (7). The prevalence of overweight and obesity among PCOS has increased over time [1] and varies
in different populations [2]. The increased risk of HTP (x 2.1), PE (x1.9) and PTD (x1.4) seems to be mostly
attributed to pre‐gestational overweight/obesity among women with PCOS, while the risk for GDM (x 2.9)
seems increased by both the PCOS condition per se, and by overweight/obesity (7).

Clinical practice gap: need for guidance
There are no guidelines on antenatal care which target specifically women with PCOS. Antenatal follow‐up
recommendations based on studies of pregnant PCOS women lack. The conclusions drawn here are indirect,
and based on the evidence that pregnancy complications such as GDM, HT, PE and PTD are more frequent
among women with PCOS. Antenatal care in women with PCOS should aim to 1) detect, and if possible,
modify risk factors and 2) provide appropriate care to ensure best possible pregnancy outcome.

Summary of key information
Overweight and obesity is associated with poor pregnancy outcome [3]. Overweight is strongly associated
with PCOS. As increased risk for miscarriage, GDM, HT/PE and PTD is well documented among women with
PCOS, there is an indirect evidence to identify risk factors and if possible modify and treat them. Close
monitoring of weight, during pregnancy according to general guidelines to prevent excess weight gain is
recommended [4].
Screening with HbA1c in early pregnancy to detect diabetes and risk of adverse pregnancy outcome is
important [5]. A prospective study found that 24% of the women with PCOS develop GDM during closely
monitored pregnancy [6]. Detection of gestational diabetes by screening with OGTT at week 24‐26 is
probably advisable.
Detection of hypertension and PE is part of all antenatal programs.
As women with PCOS have irregular cycles, early ultrasound enables determination of gestational age and
detection of major malformations. As both large for gestational age and small for gestational age offspring
are reported, and GDM is frequent, monitoring of fetal growth by ultrasonography is probably useful.

Recommendations
CLINICAL PRACTICE POINTS

Since women with PCOS are at high risk of GDM, consider offering early OGTT at 16‐18 weeks of pregnancy
and if negative, a further test at 28 weeks of pregnancy.
Women with PCOS who are pregnant are at increased risk of adverse maternal and offspring outcomes and
may require close monitoring.

GRADE considerations
Desirable effects
Close weight management in pregnancy

Pregnancy monitoring
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We didn’t find any evidence for this.
However, benefits of weight control during pregnancy, and close follow‐up for women with increased risk of
adverse pregnancy outcome are well established to reduce pregnancy risk.
One study reported that women with PCOS had recommended weight gain in pregnancy when they received
diet and lifestyle counseling and were closely weight monitored.
Screening for GDM
No evidence for screening for GDM specifically in women with PCOS.
Indirect “evidence”.
Prospective clinical studies report high incidence of GDM in PCOS. Meta‐analyses report increased incidence
of GDM for women with PCOS compared with weight‐matched controls.
When screening was performed in first trimester and gestational week 32, 24% met the WHO criteria for
GDM
Screening for hypertension
Meta‐analyses report increased incidence of hypertensive disorders in pregnancy for women with PCOS
compared to weight matched controls.
Early ultrasound examination and monitoring of fetal growth
No evidence
Undesirable effects
Undesirable effects are not reported or identified
Values
Public health policy values improved pregnancy care for pregnancy outcomes for the mother and offspring.
Balance of effects
Undesirable effects might be, anxiety caused by focus on possible negative outcome pregnancy. However,
patients value the opportunity of pro‐active follow‐up to help themselves and their baby.
Subgroups
Normal‐weight women might have different recommendation than overweight/obese women
Resource requirements
We didn’t find any studies addressing this
Certainty of evidence of required resources
We didn’t find any evidence for this
Cost effectiveness
We didn’t find any evidence for this.
Equity
Disadvantaged groups may have difficulties to afford pregnancy consultations – if not covered by health
insurance or access to medical care.
Acceptability
We cannot see any ethical concerns.
Feasibility
The barriers should be low to the implementations, as the suggested evaluations are simple, cheap medical
routines.
Implementation
Probably the level of care could be kept to primary care level and even to specially educated midwives and
nurses.
Monitoring and evaluation
But it would be logical to measure the pregnancy outcome for the women if recommended options are
adhered to.
Research priorities

Pregnancy monitoring
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There is a need for high quality, well‐designed and adequately powered multicenter studies to evaluate the
effect of close monitoring of weight.
Large prospective studies are needed to determine the optimal timing, frequency and type of testing in
pregnancy for early identification of GDM in women with PCOS.
Start of RCT sentence to determine the effect of lifestyle interventions including dietary composition,
nutritional supplements and physical activity in pregnancy on maternal and offspring outcomes.
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5.1b
NARRATIVE REVIEW
Clinical question: Should women with PCOS and infertility due to anovulation alone with normal
semen analysis have tubal patency testing prior to starting ovulation induction with timed intercourse
or IUI treatment or delayed tubal patency testing?
Prevalence and problem
One of the leading causes of female infertility is tubal pathology. It has been estimated that it affects around 30%
of infertile women. The diagnostic assessment of infertile women often include tubal testing by
hysterosalpingography (HSG) or laparoscopy.

Clinical gap and need for guidance
PCOS is the most frequent cause of anovulation in infertile women. Ovulation induction is the most common
treatment. There is little information about the prevalence of tubal pathology or for the need of intrauterine
insemination with normal semen analysis in infertile women with PCOS.

Summary of key information
There is no evidence to support that Hydrosalpinges or other fallopian tube disorders are more frequent in PCOS
women (1) Therefore it would be suitable to perform histerosalpingography prior to IUI or timed intercourse (TI)
PCOS women with the following clinical risk factors that are independent of PCOS and consistent with usual
infertility care.
Risk factors for Infertility associated with tubal pathology:
1) Women with PCOS and clinical records of previous abdominal septic surgery like peritonitis or any pelvic
surgical procedure.
2) Women with PCOS with serum positive testing for Sexual Transmitted Disease (STD) or Pelvic Inflammatory
Disease (PID) might be considered at risk etiologic factor that potentially disrupt fallopian tube function.
Positive‐Chlamydia Antibody Test? However, this test has little clinical value.
3) PCOS associated with endometriosis. Peritubal –adnexal adhesions. Do we need laparoscopy
Unfortunately there is a lack of reliable information regarding of starting ovulation induction with Clomiphene
Citrate (CC) in PCOS patients with normal semen analysis associated with IUI or Timed Intercourse (TI). The paper
by Hatem Abu Hasmin et all (2) indicates that induction of ovulation with CC and timed intercourse is effective
as that with intrauterine insemination for achieving pregnancy. This finding would be important since timed
intercourse could represent the initial treatment option, being less invasive and less expensive than IUI. However
the authors do not include in their research a third arm like one receiving CC without IUI or TI.

Recommendations
CLINICAL PRACTICE POINTS
In women with PCOS and infertility due to anovulation alone with normal semen analysis, the risks, benefits, costs
and timing of tubal patency testing should be discussed on an individual basis.
Tubal patency testing should be considered prior to ovulation induction in women with PCOS where there is
suspected tubal infertility.

Tubal patency testing
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RESEARCH RECOMMENDATION
Further research is required to identify the optimal timing and method of assessing tubal patency in women with
PCOS and infertility due to anovulation alone with normal semen analysis considering cost effectiveness and
quality of life implications for the woman or the couple.

GRADE considerations
Desirable effects
If the patient has clinical history of pelvic surgery, PID, STD or endometriosis it would be desirable to have a
histerosalpingography preceding ovulation induction with time intercourse or with IUI.
Undesirable effects
Histerosalpingography technique needs small dilation of the cervix that generally produces some discomfort.
Difficulties like uterine damage, infection or PID are infrequently complications. Antibiotic (Azithromycin) are
usually prescribed.
Values
Patients appreciate the outcome of the information provided. Patients do not like to lose time.
Balances effect
The balance between the options favours the desirable suggestion to examine tubal patency test if required.
Subgroups
Group of patients that do not have the features described in section” desirable effects” associated with at least 3
suitable treatments of induction of ovulation including timed intercourse or IUI with negative results. This group
of patients is candidate for histerosalpingography and in some case Hysteroscopy‐Laparoscopic procedure
Resource requirements
Radiology techniques, ultrasound equipment’s and endoscopic armamentarium should be available.
Cost effectiveness
The cost support the option recommended
Equity
Affiliations with State University or National Health Service are the traditional partners for these types of
initiative. Facilitate the access to poor people.
Acceptability – Feasibility
Stakeholders and donors could contribute to fulfil the implementation of the initiative.
Monitoring and evaluation
Follicular development and follicular rupture or progesterone determination could provide important information
about the feature of the cycle.
Research Priorities
It could be important to re‐evaluate if timed intercourse and IUI have the same efficiently in PCOS women among
men with normal semen analysis. It should be important to select the PCOS Phenotypes. Is not the same to induce
ovulation in PCOS ‐A than PCOS‐ D.
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Background
Aromatase inhibitors are oral ovulation‐inducing drugs that were first proposed as new ovulation‐inducing
agents in anovulatory women (with an inadequate response to clomiphene citrate) in 2001 (Mitwally and
Casper 2001). The most commonly used aromatase inhibitors in ovulation induction are letrozole and
anastrozole, with letrozole being the most widely used (Elizur and Tuland 2008). Anastrazole is likely less
effective than letrozole, given its proven inferiority to clomiphene in industry sponsored studies.(Tredway,
Schertz et al. 2011)
The enzyme aromatase is a member of the cytochrome P450 hemoprotein containing enzyme complex
super family and catalyses the conversion of androgens to oestrogens, specifically the conversion of
testosterone and androstenedione to estradiol and estrone respectively in the ovary, and likely in other
areas including adipose tissue and the hypothalamus. The exact mechanism of aromatase inhibition
inducing ovulation is unknown. However it is generally accepted that aromatase inhibitors inhibit oestrogen
biosynthesis, thereby releasing the hypothalamus/pituitary axis from oestrogenic negative feedback and
increasing the secretion of FSH by the pituitary.(Adashi 1984 ) This is analogous to the proposed mechanism
of clomiphene as a selective oestrogen receptor modulator (SERM). As a result, the ovary receives increased
FSH stimulation, allowing for greater follicular growth and development and development of an ovulatory
follicle(s) from the antral follicle pool.
The main incentives for the proposal of aromatase inhibitors as ovulation induction agents were to improve
pregnancy rates with first line treatments as well as avoid some of the adverse effects of clomiphene citrate
including the effects on the endometrium and cervical mucus (Healey, Tan et al. 2003) and the increased risk
of multiple pregnancy (Casper 2003). Clomiphene resistance, defined as failure to ovulation in response to
ovulation induction is common and may affect over 25% of women with anovulation treated with
clomiphene(Legro, Barnhart et al. 2007) and clomiphene failure, defined as failure to conceive after
ovulation an even larger percentage of women.i (Imani, Eijkemans et al. 1999). Although there have been
data from smaller studies to suggest higher rates of monofollicular ovulation and thicker endometriums in
the luteal phase after ovulation induction with letrozole (Casper 2003), larger trials to date have not
confirmed these findings or the hope for a significantly lower multiple pregnancy rate.(Imani, Eijkemans et
al. 2002 January)
Letrozole is typically administered on days 3–7 of the menstrual cycle at doses of 2.5–7.5 mg per day in
2.5mg increments (Pritts 2010). Adverse effects include gastrointestinal disturbances, asthenia, hot flushes,
headache and back pain (Holzer, Casper et al. 2006). While hot flushes are significantly less common with
letrozole and clomiphene, fatique and dizziness are more common.(Legro, Brzyski et al. 2014) The potential
teratogenic effect of letrozole for infertility treatment was first raised at an American Society for
Reproductive Medicine meeting in 2005 where an oral abstract presentation suggested that the use of
letrozole for infertility treatment might be associated with a higher risk of congenital cardiac and bone
malformations in newborns (Biljan, Hemmings et al. 2005). These results were never confirmed in a peer‐
reviewed journal but led to a series of black box warnings in various countries to avoid use as an infertility
agent. However multiple subsequent case series anomaly (Tulandi, Martin et al. 2006, Forman, Gill et al.
2007, Dehbashi, Kazerooni et al. 2009, Sharma, Ghosh et al. 2014, Tatsumi, Jwa et al. 2016) as well as large
multi‐center randomized clinical trials (Legro, Brzyski et al. 2014, Diamond, Legro et al. 2015) failed to note
an increased congenital anomaly rate with letrozole nor significant differences between letrozole and
clomiphene with all prevalences of anomalies with letrozole or clomiphene under 5% (the expected anomaly
rate in this population is 5‐8% (Davies, Moore et al. 2012)).
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Summary of evidence
Table of included systematic reviews
Study ID

Sample size

Age & BMI

Sensitivity to CC

Intervention

Comparison

Farquhar 2012 (SR)
Including Abdellah
2011 (RCT) and Abu
Hashim 2010 (RCT)

2 studies
n=407

As stated for
Abdellah 2011 and
Abu Hashim 2010

CCR

Same as for Abdellah Same as for Abdellah
2011 and Abu
2011 and Abu
Hashim 2010
Hashim 2010

Table of included RCTs
Study ID

Intervention

ROB

Setting

PCOS

N

Age (years)

BMI (kg/m²) Sensitivity to
CC

1: 18
2: 18

1:
25.61±3.583
2:
25.72±3.723

1: 26.06±3.73 CCR
2: 24.67±4.14

1: 51
2: 55

1: 27.1±0.9
2: 26.2±1.1

1: 26.1±1.91
2: 25.8±1.77

NR, but the
authors state
that this study
was
investigating
the role of
letrozole with
regards to CC
as a first‐line
treatment.

1: 28.1±3.2
2: 27.1±3.1

NR

Phenotype
Low
Kamath 2010 1) 2.5 mg/day of
letrozole for 5 days
from Day 2–6 of
menses

Atay 2006
(included in
PCOS
guideline
evidence
team meta‐
analysis)

2) Placebo/daily on
days 2 to 6 of the
menstrual cycle
1) 2.5 mg letrozole High
daily for 5 days
beginning on day 3
of the menstrual
cycle*

India

Rotterdam
NR

Turkey

NR
NR

2) 100 mg CC daily
for 5 days
beginning on day 3
of the menstrual
cycle*

* Data suggest
each patient had
one treatment
cycle
Badawy 2009 1) 5 mg of letrozole Low
daily for 5 days
starting on day 3 of
(included in
menses
PCOS
guideline

Egypt

Rotterdam
NR

1: 218 1: 27.1±3.2
2: 29.3±2.9
(575
cycles)
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evidence
team meta‐
analysis)
Banerjee Ray
2012
(included in
PCOS
guideline
evidence
team meta‐
analysis)
Bayar 2006
(included in
PCOS
guideline
evidence
team meta‐
analysis)

Begum 2009
(included in
PCOS
guideline
evidence
team meta‐
analysis)
Dehbashi
2009
(included in
PCOS
guideline
evidence
team meta‐
analysis)

2) 100 mg of CC
daily starting day 3
of the menses for 5
days
1) Letrozole 2.5mg High
day 3‐7 of
menstrual cycle

2: 220
(588
cycles)
India

Rotterdam
NR

2) Clomiphene
citrate 100mg

1) 2.5 mg/d
letrozole,
administered on
days 3 to 7 of the
menstrual cycle*

Low

Turkey

Rotterdam

1: 69
(132
cycles)
2: 78
(156
cycles)

1: median 28
(range 19‐35)
2: median 29
(range 20‐35)

1: median
28.8 (range
23.2‐34.6)
2: median
28.5 (range
24.2‐33.6)

1: 38
2: 36

1: 32.2±3.9
2: 30.6±4.09

NR, but
Therapy naïve
women with a
BMI >25 were
excluded

1: 32
2: 32

1: 25.47±3.98 1: 22.72±2.77 CCR
2: 26.09±3.62 2: 23.63±3.23

1: 50
2: 50

1: 23.62±2.92 1: 27.45±4.61 Therapy naïve
2: 24.32±3.43 2: 27.09±3.61

NR

2) 100 mg/d CC,
administered on
days 3 to 7 of the
menstrual cycle*
*1‐5 treatment
cycles
Moderate Bangla‐
1) 7.5 mg of
desh
letrozole daily for 5
days starting from
day 3 of the cycle
2) 150 mg of CC
daily for 5 days
starting from day 3
of the cycle
1) Letrozole
Moderate Iran
5mg/day.
Administered
during the 3rd‐7th
days of a menstrual
cycle*

Rotterdam
NR

Rotterdam
NR

2) CC 100
mg/day.
Administered
during the 3rd‐
7th days of a
menstrual cycle*
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Kar 2012
(included in
PCOS
guideline
evidence
team meta‐
analysis)
Legro 2014
(included in
PCOS
guideline
evidence
team meta‐
analysis)

* each patient
underwent
ovulation
induction only for
one menstrual
cycle
1) Letrozole 5mg
OD for 5 days
starting day 2
2) CC 100mg OD
for 5 days starting
day 2

High

Low
1) After
spontaneous
menses or
withdrawal
bleeding induced
by progestin
administration (5
mg/day for 10
days), letrozole
(2.5 mg daily) was
administered,
beginning on cycle
day 3 for 5 days,
and for up to five
menstrual cycles.
The maximum daily
dose of letrozole
was 7.5 mg (three
pills) given for 5
days*

India

Rotterdam

1: 52
2: 51

1: 26.26±2.41 1: 25.91±3.57 Treatment
2: 26.27±2.47 2: 25.95± 3.31 naïve

NR

US

Rotterdam
NR

1: 374 1: 28.9±4.5
(1352 2: 28.8±4.0
cycles)
2: 376
(1425
cycles)

1: 35.2±9.5
2: 35.1±9.0

NR

2) After
spontaneous
menses or
withdrawal
bleeding induced
by progestin
administration (5
mg/day for 10
days), CC (50 mg
daily) was
administered,
beginning on cycle
day 3 for 5 days
and for up to five
menstrual cycles.
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The dose was
increased in
subsequent cycles
in cases of
nonresponse
(progesterone level
during the
midluteal phase, <3
ng per milliliter) or
a poor ovulatory
response. The
maximum daily
dose of CC was 150
mg (three pills)
given for 5 days*

Nazik 2012
(included in
PCOS
guideline
evidence
team meta‐
analysis)

Roy 2012

*Investigators had
the option to
induce menstrual
bleeding with
medroxyprogester
one acetate after
an anovulatory
cycle. Couples
were instructed to
have regular
intercourse two to
three times a
week, and the
women kept an
intercourse diary
High
1) Letrozole
2.5mg/day from
day 3 ‐7
2) All patients
with
oligomenorrhoea
given 6 days of
medroxyprogest‐
erone acetate to
achieve a
withdrawal bleed,
then CC
100mg/day from
day 3 to 7
1) Starting dose of Low
2.5 mg letrozole,
increasing up to 5

Turkey

Rotterdam
NR

India

Rotterdam

1: 31
1: 25.55±4.45 1: 24.66±3.57 1: CCR
(40
2: 27.80±6.18 2: 25.9±4.80 2: Treatment
cycles)
naïve
2: 33
(40
cycles)

1: 98
1: 26.1±1.8
(294
2: 26.5±1.3
cycles)

1: 25.8±2.1
2: 25.4±1.56

NR
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(included in
PCOS
guideline
evidence
team meta‐
analysis)

Selim 2012
(included in
PCOS
guideline
evidence
team meta‐
analysis)
SEAE 2011
(included in
PCOS
guideline
evidence
team meta‐
analysis)
Zeinalzadeh
2010
(included in
PCOS

mg daily,
administered from
Day 3 to Day 7
(total of 5 days) of
a spontaneous
cycle or withdrawal
bleeding after a 5‐
day course of 10
mg/ day
medroxyprogester
one acetate. 3
months
2) Starting dose of
50 mg, increasing
up to 100 mg daily,
administered from
Day 3 to Day 7
(total of 5 days) of
a spontaneous
cycle or withdrawal
bleeding after a 5‐
day course of 10
mg/ day
medroxyprogester
one acetate. 3
months
High
1) 5 mg/day of
letrozole in two
divided doses from
cycle day 3 to 7
2) 100 mg/day of
CC in two divided
doses from cycle
day 3 to 7
High
1) One cycle of
letrozole induction:
dose of 5 mg/day
for 5 days
2) One cycle of CC
induction: dose of
100 mg/day for 5
days
1) 5 mg of letrozole High
daily within days 3‐
7 of the menstrual
cycle for 5 days

2: 106
(318
cycles)

Saudi
Arabia

Rotterdam
NR

Egypt

Rotterdam

1: 102 1: 26.0±2.7
(102
2: 25.1±3.1
cycles)
2: 99
(99
cycles)

1: 59
2: 57

1: 24.4±4.3
2: 23.8±3.7

NR

1: 24.95±3.11 1: 27.7±3.48 NR
2: 25.0±3.59 2: 29.18±3.47

NR

Iran

Ultrasonog‐ 1: 50
2: 57
raphy
findings,
oligomenor‐
rhea, and an

1: 23.8±3.6
2: 23.1±3.6

NR, however NR
BMI between
19 and
26kg/m2 was
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2) 100 mg of CC
daily within days 3‐
7 of the menstrual
cycle for 5 days

Abu Hashim
2010

Moderate Egypt
1) 2.5 mg of
letrozole daily for 5
days starting on
day 3 of menses

Abu Hashim
2010

2) Metformin HCl
500 mg t.i.d for 6–8
weeks, followed by
150 mg of CC for 5
days starting on
day 3 of
menstruation
Low
1) 2.5 mg of
letrozole daily for 5
days from day 3 of
menses

2) Laparoscopic
ovarian drilling was
performed using
three‐puncture
technique
Abdellah 2011 1) 5 mg/day
Low
letrozole for 5
days, with
treatment starting
on day 3 of the
menstrual cycle. In
women who did
not become
pregnant,
ovulation induction
was repeated
during the next
menstrual cycle,
with a maximum
treatment duration
of 6 consecutive
cycles

an inclusion
criteria

increased
LH)/ FSH
ratio (>3)

guideline
evidence
team meta‐
analysis)

Egypt

NR
Rotterdam
NR

Rotterdam
NR

Egypt

Rotterdam
NR

1: 123 1: 29.1±3.2
(285
2: 30.1±2.3
cycles)
2: 127
(297
cycles)

1: 28.3±2.7
2: 26.2±2.2

CCR

1: 128 1: 27.3±2.6
2: 26.4±2.4
(512
cycles)
2: 132
(525
cycles)

1: 26.4±3.3
2: 26.6±3.6

CCR

1: 74
2: 73

1: 27.3±2.6
2: 27.1±2.6

Authors
describe as
CCR, however
in methods it
states women
with previous
CC failure

1: 23.9±3.2
2: 23.6±3.2

2) Laparoscopic
ovarian drilling was
performed using a
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triple‐puncture
technique
Moderate Egypt
Ibrahim 2017 1) 2.5 mg b.d
Letrozole from the
3rd day of menses,
and then every day
for 5 days.
Treatment was
repeated for up to
six cycles if the
patient failed to
ovulate

Rotterdam

1: 40
2: 40

1: 29.7±3.65
2: 28.8±3.13

1: 29.21±1.72 CCR
2: 29.11±1.62

NR

2) Laparoscopy was
performed‐ “each
ovary was
cauterized at 4–6
points, using a
monopolar
electrosurgical
needle, according
to the size of each
ovary. Following
cauterization, a
bilateral tubal
hydrotubation with
methylene blue
was performed”.

CC, clomiphene citrate; CCR, clomiphene citrate resistant; NR, not reported

Methodological quality/risk of bias
Risk of bias for the included studies were rated as low to high. Studies of moderate to high risk of bias should
be interpreted with caution. The most common reasons for the ratings assigned include: unclear whether
allocation to the intervention group was concealed; unclear whether participants, investigators and outcome
assessors were blinded to the intervention group; unclear if all participants were analysed in the groups to
which they were randomly allocated; power calculations were not reported; and a lack of conflict of interest
statements. These methodological issues are likely to have an impact on the direction of bias and reliability
of the findings.

Generalisability
Studies were conducted in university departments, outpatient clinics in hospitals and laboratories in Egypt,
Iraq, Bangladesh, Iran, India, Saudi Arabia, Turkey and the US.
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Findings
AIs versus placebo
One small RCT (Kamath 2010) with a low risk of bias compared letrozole to placebo in women with
clomiphene citrate resistant PCOS and found that letrozole was better than placebo for ovulation rate per
patient (Letrozole: 6 patients/18 patients (33.33%), Placebo: 0 patients/18 patients (0%), p=0.006) but there
was no difference between letrozole and placebo for pregnancy rate per patient or live birth rate per
patient. It is important to note that the findings from this study are of low certainty due to serious risk of
imprecision.
This study was included in a meta‐analysis by Franik 2014 and Misso 2012, however since there is only one
study, the meta‐analyses do not provide additional evidence.
Study ID

Kamath 2010 (RCT)
N

Outcome (rank)
Live birth rate (9)

36

Pregnancy rate (5)

36

Ovulation rate (5)

36

Duration

1 cycle

Events/n group (%)

P value

Favours

0.324

None

0.324

None

0.006

None

AI

Placebo

1/18 (5.55)

0/18 (0)

1/18 (5.55)

0/18 (0)

6/18 (33.33)

0/18

Certainty
(Quality of
evidence)
Low (B)
Low (B)
Low (B)

A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; B2, very serious risk of
imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency; D, serious risk of
imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of publication
bias.

AIs versus CC
Thirteen RCTs compared letrozole with CC. Seven of these RCTs had a high risk of bias (Atay, Cam et al.
2006, Zeinalzadeh, Basirat et al. 2010, Sheikh‐El‐Arab Elsedeek and Elmaghraby 2011, Banerjee Ray, Ray et
al. 2012, Kar 2012, Nazik and Kumtepe 2012, Selim and Borg 2012), two had a moderate risk of bias (Begum,
Ferdous et al. 2009, Dehbashi, Kazerooni et al. 2009) and four had a low risk of bias (Bayar, Kiran et al. 2006,
Badawy, Abdel Aal et al. 2009, Roy, Baruah et al. 2012, Legro, Brzyski et al. 2014). Upon meta‐analysis, we
found that letrozole was better than clomiphene citrate for ovulation rate per patient; pregnancy rate per
patient; and live birth rate per patient. There was no difference between letrozole and clomiphene citrate
for multiple pregnancy rate per patient; and miscarriage rate per patient. When subgroup analysis was
conducted for studies that included women with PCOS who were therapy naïve, there was no difference
between the two interventions for any outcome though we note that for pregnancy rate per patient the OR
1.68 [95% CI 0.96, 2.94] had an I2 of 0% and a p value of 0.07.
Study ID

Outcome

PCOS guideline evidence team
CC
status #

No.
RCTs

N

Certainty
Odds Ratio (M‐
H, Fixed) [95%
CI]

P value

I2 % Favours

(Quality of
evidence)
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TN CCR
U

5

1275

1.78 [1.37, 2.32]

0.0001

0

AI

Moderate (A)

Multiple pregn** (9) TN CCR
U

8

1872

0.54 [0.22, 1.33]

0.18

0

None

Low (A,B,C)

Miscarriage**(8)

9

1944

1.47 [0.98, 2.20] 0.06

0

None

Low (A,B,C)

Pregnancy rate** (5) TN CCR
U

13

2474

1.56 [1.22, 2.00]

0.0004

31

AI

Moderate (A)

Ovulation rate** (5)

9

1752

2.01 [1.47, 2.76]

0.0001

35

AI

Moderate (A)

Live birth rate** (9)

TN CCR
U

TN CCR
U

NR, not reported; *per pregnancy; ** per participant; A, serious risk of bias; A2, very serious risk of bias; B,
serious risk of imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very
serious risk of inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk
of indirectness; F, serious risk of publication bias; #Includes women with PCOS and one or more of: TN, therapy
naïve; CCR, clomiphene citrate‐resistant; U, unknown whether therapy naïve or clomiphene citrate‐resistant.

AI versus CC + metformin
One RCT with moderate risk of bias found that there is no statistical difference between letrozole and
clomiphene citrate plus metformin for ovulation rate per cycle, pregnancy rate per cycle, miscarriage rate
per pregnancy and multiple pregnancy rate per pregnancy in clomiphene citrate‐resistant women with
PCOS (Abu Hashim 2010). This study was included in a meta‐analysis by Franik 2014 and Misso 2012,
however since there is only one study, the meta‐analysis does not provide additional evidence.
Study ID

Abu Hashim 2010 (RCT) mod ROB
N

Duration

Events/n group (%)

Certainty
P value

Favours

(Quality of
evidence)

Outcome (rank)

AI

CC+MET

Multiple pregnancy* (9)

0/42

3 twins/43

NR

None

Very low (A2, B)

Miscarriage*(8)

4/42 (10.2)

4/43 (9.5)

0.43

None

Low (A2)

Pregnancy rate*** (5)

42/285c (14.7) 43/297c (14.4) 0.53

None

Low (A2)

Ovulation rate*** (5)

185/285 (64.9) 207/297 (69.6) 0.82

None

Low (A2)

*per pregnancy **per patient ***per cycle; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.

AI versus laparoscopic ovarian surgery (LOS)
Three RCTs with low risk of bias (Abu Hashim 2010, Abdellah 2011 and Ibrahim 2017) compared letrozole to
laparoscopic ovarian surgery and found that there was insufficient evidence of a difference between
letrozole and laparoscopic ovarian surgery. One of the RCTs in 147 women with clomiphene citrate
resistance found that letrozole was better than laparoscopic ovarian surgery for ovulation rate per cycle,
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however the evidence is of low certainty. The systematic review by Farquhar 2012 combined these studies
in meta‐analysis for pregnancy rate per patient, multiple pregnancy rate per pregnancy and miscarriage rate
per pregnancy and there was no statistical difference between the two interventions.
Study ID

Farquhar 2012 Low ROB

Outcome

CC
status #

Certainty

No.

Odds Ratio (M‐
H, Fixed) [95%
CI]

P value

0.00001 0

RCTs

Multiple pregn* (9)

2

407

0.0 [0.0, 0.0]

Miscarriage*(8)

2

407

1.33 [0.45, 3.90] 0.60

Pregnancy rate** (5)

2

407

0.89 [0.58, 1.37]

Study ID

Abu Hashim 2010 (RCT) low ROB
N

Outcome (rank)

I2 % Favours

N

0.60

None

High

0

None

Moderate (D)

0

None

Moderate (D)

Duration

Events/n group (%)
AI

LOD

(Quality of
evidence)

Certainty
P value

Favours

(Quality of
evidence)

OHSS (9)

160

0/

0/

NR

None

Very low (A, D2)

Live birth rate* (9)

160

32/36 (89)

33/37 (89.2)

NS

None

Low (D2)

Ovulation rate*** (5)

160

335/512 (65.4) 364/525 (69.3)

NS

None

Low (B,C)

Study ID

Abdellah 2011 (RCT) low ROB
N

Outcome (rank)

Duration
Events/n group (%)

AI

LOD

Certainty
Favours

0.129

None

Moderate (D)

AIs

Low (B,C)

Live birth rate** (9)

147

23/70 (32.9)

16/70 (22.9)

Ovulation rate*** (5)

147

204/346 (59)

177/373 (47.5) 0.001

Study ID

Ibrahim 2017 (RCT) moderate ROB
N

Outcome (rank)

Duration

Events/n group (%)
AI

LOD

(Quality of
evidence)

P value

Up to 6 cycles

Certainty

P value

Favours

(Quality of
evidence)

Ovulation rate*** (5)

80

23/40 (57.5)

28/40 (70)

0.245

None

Low (A2, D)

Pregnancy rate** (5)

80

11/40(27.5%)

14/40(35%)

<0.235

None

Low (A2, D)

Miscarriage rate* (8)

80

2/11(18%)

1/14(7%)

<0.231

None

Low (A2, D)

*per pregnancy **per patient ***per cycle; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
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D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.
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Recommendations
EVIDENCE‐BASED RECOMMENDATION(S)
Letrozole, should be considered the first line pharmacological treatment for ovulation induction in
infertile anovulatory women with polycystic ovary syndrome with no other infertility factors.
GRADE: Moderate Certainty
CLINICAL PRACTICE POINT
The use of letrozole is still off label in many countries of the world.
Where off label use of medications is allowed, health professionals should discuss possible concerns about
teratogenicity and side effects with the woman. (ensure this is across all interventions) – get wording
about HPs should be aware.
Where it is not allowed, clinicians should use other ovulation induction agents.
Letrozole should not be given where there is any possibility of a pregnancy (needs to go for CC as well)
The risk of multiple pregnancy appears to be less with letrozole compared to CC.

Evidence identified by key contact after the search date:
Amer SA1, Smith J2, Mahran A1,3, Fox P4, Fakis A2. Double‐blind randomized controlled trial of letrozole
versus clomiphene citrate in subfertile women with polycystic ovarian syndrome. Hum Reprod. 2017 Aug
1;32(8):1631‐1638. doi: 10.1093/humrep/dex227.
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS, are aromatase inhibitors effective for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in evidence review.
Panel discussion

Patients are significantly more likely both to ovulate and to have a live birth after use of letrozole compared to
clomiphene, the previous first line agent. The likelihood of live birth is increased 40-60% with letrozole
compared to clomiphene. Similarly the failure to ovulate at all (letrozole resistance) is reduced 2-3 fold with
letrozole versus clomiphene (absolute chance ~10%).
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in evidence review.
Panel discussion

Multiple pregnancy rate appear lower than clomiphene. Hot flushes, generally the least desired side effect of
any anti-oestrogen, is less common with letrozole than clomiphene, but still present. Fatigue and dizziness are
more common. While current data do not support the association of letrozole use with increased anomaly
rates, anomalies still occur without a specific pattern to suggest a potential interaction or mechanism.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement
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No included studies

Very low

Low

Moderate

High

Research evidence
See above in evidence review.
Panel discussion

The body of evidence included here is of very low to moderate certainty with serious to very serious risk of
bias, serious inconsistency, imprecision, indirectness, and publication bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Generally a live birth, as opposed to restoration of ovulation or a clinical pregnancy remains the desired
infertility treatment outcome of both patient and clinician. Further research should focus on healthy perinatal
outcomes of infant and mother, and eventual long term development of the infant.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

The balance of benefits in terms of improved live births with letrozole and less hot flushes currently
outweighs the adverse effects of relatively increased fatigue and dizziness, multiple pregnancy, and concerns
about congenital anomalies (given limited evidence for these effects).

How large are the resource requirements (costs)?
Aromatase inhibitors
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Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Proscription of prescribing by national agencies may limit use of letrozole is specific countries or regions.
These may change with time. For instance letrozole, previously proscribed in India, may now be used for
ovulation induction. Because letrozole is a newer drug than clomiphene and may enjoy ongoing patent
protection in specific countries or regions, the associated increased expense of the drug may favour cheaper
generic forms of clomiphene. However as patent exclusivity expires, the price of letrozole and clomiphene
may be comparable.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion

There is no certainty of evidence for this.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Formal cost effectiveness studies of letrozole have not yet been reported.

Equity
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What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There are currently no known disadvantaged group or different baseline conditions that may selectively favour
use of any ovulation induction agent. Varies by availability in different countries. Willingness of HPs to
prescribe.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Perception of the risks of letrozole, including multiple pregnancy or congenital anomalies, may lead to the choice
of other treatment modalities with greater control over these outcomes.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

The major barriers to implementation of the recommendation are regulatory agencies forbidding the off label
use of letrozole for ovulation induction and the perceptions of patients and clinicians to stick with established
treatment options.
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CONCLUSIONS
Evidence-based recommendation 1
Letrozole, should be considered the first line pharmacological treatment for ovulation induction in infertile
anovulatory women with polycystic ovary syndrome with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points







The use of letrozole is still off label in many countries of the world as is metformin.
Where off label use of medications is allowed, health professionals should discuss possible concerns
about teratogenicity and side effects with the woman
Where it is not permitted, clinicians should use other ovulation induction agents.
Letrozole should not be given where there is any possibility of a pregnancy (needs to go for CC as well)
The risk of multiple pregnancy appears to be less with letrozole compared to CC.

Justification
The guideline development group decided that letrozole was a clinically important treatment option and thus, a
strong recommendation.
Subgroup considerations
There are no known ethnic or racial differences in response to letrozole. It appears as or more effective than
clomiphene in women of all BMI classes.
Implementation considerations
Stakeholders, both patient support groups and leading clinicians should lobby for evidence based treatment
recommendations. Where uncertainty persists about the risk/benefit ratio of the treatment, further high quality
clinical trials should be conducted to replicate existing data.
Monitoring and evaluation
Continued surveillance is necessary to further delineate rare maternal and fetal adverse effects of letrozole
treatment. Further reporting of multiple pregnancy rates is paramount to uphold or reject initial hypotheses that
multiple pregnancy rates are decreased with letrozole compared to clomiphene. Other outcomes such as pregnancy
loss rates, at all stages of gestation, should be monitored.
Research priorities
As noted above, further scrutiny of multiple pregnancy rates, pregnancy loss rates, perinatal complications (both
mother and infant) and congenital anomaly rates should be systematically captured and reported in clinical studies.
SR and MA synthesizing all available evidence.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and
table of excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO
KEY CONTACT: Rick Legro RANK:8

Participants (P)

Intervent
ion (I)

Comparison
(C)

Outcomes
(O)

Study
type

Limits

Women of any age, ethnicity
and weight with PCOS
diagnosed by Rotterdam, NIH
or AIS and

Any type,
dose and
frequency
of
aromatase
inhibitor.

Placebo, no
intervention,
other infertility
treatment
interventions (ie.
another type of
aromatase
inhibitor,
metformin,
clomiphene
citrate,
gonadotrophins,
ovarian surgery)
including
aromatase
inhibitors in
combination with
other infertility
treatment
intervention(s).

Live birth rate,
pregnancy
rate
(biochemical
or clinical
ultrasound),
ovulation,
single and
multiple
pregnancies,
miscarriage
rate, other
adverse
events, quality
of life, cost
effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment
s,
randomised
controlled
trials
(RCTs).

English
languag
e.
Update
Aus Feb
2015
search.

Placebo,
no
interventi
on or any
interventi
on other
than an
aromatase
inhibitor.

Any
intervention
other than
those listed in
the inclusion
criteria.

None.

Non‐
evidence
based
guidelines
, non‐
systematic
reviews,
any study
lower
than a
RCT.

1) at least one patent tube

Inclusion criteria

2) normal sperm AND
3) have never been treated or
been exposed to treatment for
infertility (therapy naïve) OR
4) have been treated or
exposed to treatment OR
5) have been treated or
exposed to clomiphene citrate
and ovulate but don’t conceive
(clomid failure) OR
6) have been treated or
exposed to clomid and don’t
ovulate (clomid resistant).
Also specifically identifying the
4 phenotypes where possible.

Exclusion criteria

Women without diagnosis of
PCOS.
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GRADE Working Group grades of evidence
High certainty: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.
Low certainty: Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.
Very low certainty: We are very uncertain about the estimate.
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Appendix II: Appraisal tables of included studies
Systematic reviews
Study ID
Study citation

Farquhar 2012
Farquhar, C., J. Brown, et al. (2012). "Laparoscopic drilling by diathermy or
laser for ovulation induction in anovulatory polycystic ovary syndrome."
Cochrane Database of Systematic Reviews 6: CD001122.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
“Subfertile women with anovulation and PCOS, diagnosed by a combination
participants
of clinical features, abnormal endocrine tests or ultrasonographic or visual
appearance of the ovaries, who had been shown to be resistant to
clomiphene (100 or more mg/day).”
N
19 studies
Please note all included studies may not have assessed our outcomes of
interest.
Setting
Various settings and locations including Egypt, Netherlands, UK, Iran,
Turkey, Ukraine, New Zealand, Italy, Yugoslavia and Italy.
Risk of bias
“..all were small to moderate size and their methodological quality was
generally poor.”
COMPARISON 1: LOD versus gonadotrophins
Intervention/indicator LOD
Bayram
Laparoscopic bipolar electrocautery – “if the woman ovulated
2004
in 6 subsequent cycles, no further treatment was given. If
ovulatory cycles were not established 8 weeks after surgery or
the woman became anovulatory again then clomiphene citrate
was given in increasing doses. If the woman still remained
anovulatory, rFSH was given in increasing doses starting at 75
IU daily;” (n=83)
Farquhar
Bilateral laparoscopic ovarian monopolar diathermy –
“Laparoscopic ovarian drilling was performed with a diathermy
2002
needle creating 10 punctures/ovary, cooled with normal
saline.”
Kaya 2005 Bilateral ovarian drilling by diathermy – “Laparoscopic ovarian
drilling was performed with a specially designed instrument
which was then applied across the ovary and then squeezed.”
(n=17)
Lazoviz
Ovarian drilling with diathermy or laser vapourisation with CO2
1998
– “Number of drill holes per ovary is not stated.” (n=28)
Vegetti
Ovarian drilling with diathermy (at least 20 drill holes per
1998
ovary).
Ghafarne Laparoscopic ovarian electrocautery (n=50)
gad 2010
Gurgan
Listed in text in this section but not relevant.
1992
Mamonov Laparoscopic electrocoagulation of the ovarian surface (n=66)
2000
Followed up for 1.5 years
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Comparison/control
gonadotrophins

Bayram
2004
Farquar
2002
Kaya 2005

“6 cycles of rFSH. Women were treated until 6 subsequent
cycles were achieved within 6 months.” (n=85)
Three cycles of urinary or recombinant gonadotrophins (HMG
or rFSH).
Three cycles of gonadotropins (step up protocol) plus IUI. (n=
18)
Six cycles of gonadotrophins (FSH or hMG). (n = 28)

Lazoviz
1998
Vegetti
Six cycles of gonadotrophins (pure FSH) with low dose step‐up
1998
protocol for ovulation induction.
Ghafarne Gonadotrophin (n=50)
gad 2010
Gurgan
Listed in text in this section but not relevant.
1992
Mamonov Metrodin HP for up to 6 cycles (n=62) Followed up for 1.5 years
2000
COMPARISON 2: LOD versus clomiphene citrate + metformin
Intervention/indicator LOD
Abu
LOD ‐ each ovary was cauterised at 4 points and women were
Hashim
followed up for 6 months (n=144)
2011
Palomba
Group B (n=60) LOD (3 to 6 punctures in each ovary depending
2004
on size of ovary) followed by multi‐vitamins twice daily. If
anovulatory at 6 months clomiphene citrate 150mg daily from
Day 3 ‐7 Treated for 6 cycles
Palomba
N = 25 LOD followed by 6 cycles of observation. Followed up for
2010
15 months
Comparison/control
Abu
Metformin 500mg three times a day for 6 to 8 weeks; followed
clomiphene citrate + metformin
Hashim
by 100 mg of clomiphene citrate for 5 days starting on day 3 of
2011
spontaneous or induced menstruation. Dosage increased by
50mg at next cycle if still anovulatory. 6 cycles. (n= 138)
Palomba
Group A (n= 60) diagnostic laparoscopy followed by metformin
2004
cloridrate 850mg twice daily. If anovulatory at 6 months
clomiphene citrate 150mg daily from Day 3 ‐7.
Palomba
N = 25 Clomiphene citrate (incremental dose) plus metformin
2010
(850mg increasing to 1700g daily) for 6 cycles Followed up for
15 months
COMPARISON 3: LOD versus clomiphene citrate
Intervention/indicator LOD
Amer
Laparoscopic ovarian diathermy (LOD) ‐ 4 punctures per ovary
2009
in both ovaries. clomiphene citrate was also given if there was
no ovulation 6 ‐ 8 weeks after surgery (n = 36) Follow‐up for
12mths
Comparison/control
Amer
Clomiphene citrate daily dose increasing from 50mg to 150 mg
clomiphene citrate
2009
on days 2 to 6 of a menstrual period or after a progestogen
withdrawal bleed using Medroxyprogesterone acetate (MDPA)
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Treatment for 6 cycles and then offered LOD (n = 36). Follow‐
up for 12 months.
Note: Have not included because it is not clear, without going back to original study, when the data were
analysed – before or after they were offered to have CC or LOD outside of randomisation.
COMPARISON 4: LOD versus aromatase inhibitors
Intervention/indicator LOD
Abdellah
LOD ‐ each ovary was punctured 4 to 6 times depending on the
2011
size of the ovary (n=73)
Abu
LOD ‐ each ovary was cauterised at 4 points and women were
Hashim
followed up for 6 months (n = 132)
2010
Comparison/control
Abdellah
Letrozole 5mg/day for 5 days starting on day 3 of menses for a
aromatase inhibitors
2011
maximum of 6 cycles (n
=74)
Abu
Letrozole ‐ 2.5mg orally daily from day 3 of the menses for 5
Hashim
days for 6 cycles (n = 128)
2010
COMPARISON 5: LOD versus metformin
Intervention/indicator
Ashrafinia LOD performed 4 times in each ovary (n=63)
LOD
2009
Hamed
LOD using 4 to 8 punctures (n=55). Followed up for 6 cycles/ 30
2010
weeks
Comparison/control
Ashrafinia Metformin 1500g daily for 6 months (n=63).
metformin
2009
Hamed
850mg metformin orally twice daily (n=55) Followed up for 6
2010
cycles/ 30 weeks
Outcomes
“Live birth rate (per couple), Clinical pregnancy rate (per couple), defined as
a gestational sac seen on ultrasound Ovulation rate (per couple)
Miscarriage rate (per pregnancy) Incidence of multiple pregnancy (per
pregnancy) Incidence of ovarian hyperstimulation syndrome (OHSS) (per
couple) Surgical complications Adhesion formation at time of follow‐up
laparoscopy Quality of life Costs”
Inclusion Criteria
Randomised controlled trials of subfertile women with clomiphene‐resistant
PCOS who undertook laparoscopic ovarian drilling in order to induce
ovulation.
1. Laparoscopic ovarian drilling (with or without medical ovulation
induction) versus gonadotrophins alone
2.Various techniques of laparoscopic ovarian drilling, for example:
• laser versus diathermy;
• laparoscopic ovarian drilling plus second‐look laparoscopy versus drilling
plus expectant management;
• laparoscopic ovarian drilling of one ovary (unilateral) compared with
laparoscopic drilling of both ovaries (bilateral).
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RCTs comparing laparoscopic ovarian diathermy or a ’drilling’ procedure
with metformin or gonadotropin releasing hormone agonist were excluded
as these studies will be included in other Cochrane reviews.
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind to
Not
report
authors, institutions and
ed
affiliations?
Does the review have a
Yes
clearly‐ focused question?
Does the review have
Yes
specified inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion criteria,
were these appropriate?
Were 2 or more independent Yes
reviewers used for
application of inclusion
criteria to assess eligibility of
studies?
Does the review document a Yes
comprehensive search
strategy?
Were unpublished studies
Yes
searched for?
Were 2 or more independent Yes
reviewers used for extraction
of data from study reports?
Was the validity of included
Yes
trials appraised using
appropriate criteria?
Were 2 or more independent Yes
reviewers used for appraisal
of study quality?

REPORTING BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION

SELECTION BIAS

Exclusion Criteria

Is there a summary of the
Yes
results of individual studies?
Were the strengths and
Yes
limitations of included studies
and potential impact on the
results discussed?
If meta‐analyses were
Yes
conducted, was it reasonable
to do so?
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FUNDIN
G BIAS

If meta‐analyses were
Yes
conducted, was it done
appropriately?
Were appropriate conclusions Yes
made?
Were there any conflicts of
No
interest in the writing or
funding of this review?

Comments
What is the overall risk of bias?

Low

Most of the criteria have been fulfilled and where criteria have not
been fulfilled it is very unlikely the conclusions of the study would
be affected.
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RCTs
Study: Abdellah, M. S. (2011). "Reproductive outcome after letrozole versus laparoscopic ovarian drilling for
clomiphene‐resistant polycystic ovary syndrome." International Journal of Gynecology and Obstetrics 113(3): 218‐
221.
Description of study: randomised controlled trial.
Patient/population

Women with clomiphene citrate‐resistant PCOS.
Mean age: letrozole = 23.9 ± 3.2 LOD = 23.6 ± 3.2, p=0.58
Mean BMI: letrozole = 27.3 ± 2.6 LOD = 27.1 ± 2.6, p=0.55

N

147 women were randomised:
Letrozole group‐ 74 patients
LOD group ‐ 73 patients
140 in final analysis after drop outs:
Letrozole group‐ 70 patients (346 cycles)
LOD group ‐ 70 patients (373 cycles)

Setting

“The present study was conducted from July 15, 2007, to February 28, 2010, at the
Women's Health Center, Assiut University, Assiut, Egypt,...”

Intervention/indicator 5 mg/day letrozole for 5 days, starting on day 3 of the menstrual cycle.
“In women who did not become pregnant, ovulation induction was repeated during the
next menstrual cycle, with a maximum treatment duration of 6 consecutive cycles.”
Comparison/control

Laparoscopic ovarian drilling was performed using a triple‐puncture technique.

Outcomes

“The primary outcome was the ovulation rate in each group. Secondary outcomes were
the endometrial thickness on the day of the hCG injection and the rates of clinical
pregnancy and spontaneous abortion.”

Inclusion Criteria

“All participants met the Rotterdam consensus criteria for the diagnosis of PCOS [11].
Other inclusion criteria included primary or secondary infertility because of anovulation
and CC resistance for at least 1 year. Clomiphene resistance was defined as a lack of
ovulation after 6 consecutive induction cycles with 50 mg of CC, then with 150 mg of CC
each day for 5 days in each cycle [12]. The male partner of each participant was required
to have a normal result on semen analysis [13] and each woman was required to have
patent tubes on hysterosalpingography or on a diagnostic laparoscopy.”

Exclusion Criteria

“Exclusion criteria included age below 20 years or above 35 years; hormonal treatment
within 3 months prior to the study; hyperprolactinemia (morning plasma prolactin
concentration 30 ng/mL or more); any other endocrine, hepatic, or renal disorder;
presence of an organic pelvic mass; and a history of abdominal surgery that might have
caused pelvic factor infertility.”

Study Validity
Is it clear that there are
no conflicts of interest in
the writing or funding of
this study?

Yes

Does the study have a
Yes
clearly focused question?

Aromatase inhibitors

30

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Yes

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

“Randomization was performed using a computer‐generated random
numbers table,…”

Was allocation to
intervention group
concealed?

Yes

“…allocation concealment was achieved using serially numbered opaque
envelopes that were only opened once the interventions were assigned.”

Were patients blind to
intervention group?

Not
reported

Were investigators and
care providers blind to
intervention group?

Not
reported

Were outcome assessors
blind to intervention
group?

Not
reported

All outcomes were
measured in a standard,
valid and reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar
at baseline with regards
to key prognostic
variables?

Yes

See above.

“The groups were similar with regard to age; number of couples with
primary infertility; infertility duration; body mass index; ovarian volume;
number of participants with amenorrhea, oligomenorrhea, or hirsutism;
serum levels of prolactin, LH, and FSH on day 3 of the cycle; LH/FSH ratio;
and estradiol level on day 3 of the cycle (Table 1).”

Yes
Aside from the
experimental
intervention, were the
groups treated the same?
Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Yes

6 months.
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Was there ≤20% drop‐
out?

Yes

Was the study sufficiently Yes
powered to detect any
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

“The number of dropouts was similar in the 2 groups (4 patients in the
letrozole group and 3 patients in the LOD
group); all dropouts were due to noncompliance.”
“A previous study [14] had reported an ovulation rate of 53.3% after
laparoscopic ovarian drilling in women with PCOS. Based on this finding,
the sample size required to detect a 25% difference between the 2 groups
with a power of 80% was estimated to be 68 patients per group.”

Yes

Not
Were all the subjects
analysed in the groups to reported
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

What is the overall risk of Low
bias?

Most of the criteria have been fulfilled and where criteria have not been
fulfilled it is unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment
Blinding of participants/personnel‐ not reported, however not
possible given nature of intervention
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
IND
IRE
CTN

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
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IMPRECISI
ON

No serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Moderate: We are moderately confident in the evidence
supporting the recommendation. Further research could have an
important impact, which may change the estimates of effect.
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Study: Abu Hashim, H., T. Shokeir, et al. (2010). "Letrozole versus combined metformin and clomiphene citrate for
ovulation induction in clomiphene‐resistant women with polycystic ovary syndrome: a randomized controlled trial."
Fertility & Sterility 94(4): 1405‐9.
Description of study: randomised controlled trial.
Patient/population

Anovulatory women with clomiphene citrate‐resistant PCOS.
Mean age: letrozole = 28.3 ± 2.7 clomiphene citrate (CC) plus metformin = 26.2 ± 2.2,
p=0.1
Mean BMI: letrozole = 29.1 ± 3.2 CC = 30.1 ± 2.3, p=0.83

N

250 women were randomised (582 cycles)
Letrozole group‐ 123 patients, 285 cycles
CC + metformin group ‐ 127 patients, 297 cycles

Setting

“Outpatient Clinic in Mansoura University Hospitals, Egypt, and a private practice setting in
the period from June 2006–January 2009.”

Intervention/indicator Letrozole group‐ 2.5 mg of letrozole daily for 5 days starting on day 3 of menses.
Comparison/control

CC + metformin group ‐ metformin HCl (Cidophage; Chemical Industries Development,
Cairo, Egypt), 500 mg thrice daily for 6–8 weeks, followed by 150 mg of CC (Clomid; Global
Napi Pharmaceuticals, Cairo, Egypt) for 5 days starting on day 3 of menstruation.

Outcomes

“The primary outcome measures were the ovulation rate, as well as the number of
growing and mature follicles, serum E2, serum P, and endometrial thickness. Secondary
outcome measures were pregnancy and miscarriage rates.”

Inclusion Criteria

“Diagnosis of PCOS was based on the Rotterdam 2003 criteria… All women were previously
treated with 150 mg of CC daily for 5 days per cycle, for three cycles with persistent
anovulation or ovulate with very thin endometrium <5 mm at the time of hCG
administration (11% of cases), therefore were diagnosed as CC resistant. They had patent
fallopian tubes proved by hysterosalpingography and normal semen analysis for their
partners according to the modified criteria of World Health Organization (WHO) (1999).”

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are
no conflicts of interest in
the writing or funding of
this study?

Yes

Does the study have a
Yes
clearly focused question?
Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Partial

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

See above.
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Did the study have an
adequate method of
randomisation?

Yes

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

Were investigators and
care providers blind to
intervention group?

Not
reported

“Patients were randomly allocated using a computer‐generated random
table into two treatment groups”

Were outcome assessors Not
reported
blind to intervention
group?
All outcomes were
measured in a standard,
valid and reliable way?

Yes

Were outcomes assessed Yes
objectively?
Were outcomes assessed Yes
independently?
Were the groups similar
at baseline with regards
to key prognostic
variables?

Yes

“There were no statistically significant differences between the two groups
with regard to age, duration of infertility, body weight, height, body mass
index (BMI), or the presenting symptoms and signs (Table 1).”

Aside from the
experimental
intervention, were the
groups treated the
same?

Yes

Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Not
reported

Was there ≤20% drop‐
out?

Yes

No dropouts.

Was the study
sufficiently powered to
detect any differences
between the groups?

Yes

“The sample size was based on the fact that for an expected rate of
ovulation of 70% in the combined metformin–CC group (8–10) we needed
244 women to show an absolute increase of 15% in ovulation rate in the
letrozole group (11),
with a power of 80% at confidence interval of 95% using a two‐tailed x2
test with a 5% significance level.”

If statistical analysis was
undertaken, was this
appropriate?

Yes
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Not
Were all the subjects
analysed in the groups to reported
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

What is the overall risk
of bias?

Moderate

Some of the criteria have been fulfilled and those criteria that have not
been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment‐ not reported
Blinding of participants/personnel‐ not reported, however not
possible to blind given the nature of the intervention
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

Serious

P IMPRECISI
U
ON
B

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only for multiple pregnancy rate
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
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Certainty of evidence in
study

Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
Very low (multiple pregnancy rate only): Any estimate of effect is
very uncertain.
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Study: Atay, V., C. Cam, et al. (2006). "Comparison of letrozole and clomiphene citrate in women with polycystic
ovaries undergoing ovarian stimulation." Journal of International Medical Research 34(1): 73‐6.
Description of study: randomised controlled trial.
Patient/population

Women with primary infertility and PCOS with no other known cause of infertility. It is not
reported whether these women were therapy naïve or clomiphene citrate‐resistant, but the
authors state that this study was investigating the role of letrozole with regards to
clomiphene citrate as a first‐line treatment.
Mean age: letrozole = 27.1 ± 0.9 CC = 26.2 ± 1.1, p=NS
Mean BMI: letrozole = 26.1 ± 1.91 CC = 25.8 ± 1.77, p=NS

N

“A total of 106 women with PCOs were enrolled into the study. Of these, 55 received CC and
51 received letrozole.”

Setting

Not reported.
Country: Turkey

Intervention/indicator 2.5 mg letrozole daily for 5 days beginning on day 3 of the menstrual cycle.
Treatment duration: Data suggest each patient had one treatment cycle.
Comparison/control

100 mg CC daily for 5 days beginning on day 3 of the menstrual cycle.
Treatment duration: Data suggest each patient had one treatment cycle.

Outcomes

Ovulation and pregnancy rates per patient (= per cycle).
Primary outcomes were not specified, however other outcomes that are not relevant to this
evidence review include: endometrial thickness (mm), number and size of follicles and
hormone profiles.
Follow‐up time not reported.

Inclusion Criteria

All patients had a history of oligo‐ or amenorrhoea and ovaries with at least 10 subcapsular
cysts 2 – 10 mm in diameter and hyperechogenic stroma.

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are
no conflicts of interest in
the writing or funding of
this study?

Yes

Does the study have a
Yes
clearly focused question?
Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have
specified
inclusion/exclusion
criteria?

Partial

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not
reported

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported
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Were investigators and
care providers blind to
intervention group?

Not
reported

Were outcome assessors
blind to intervention
group?

Not
reported

All outcomes were
measured in a standard,
valid and reliable way?

Yes

Were outcomes assessed Yes
objectively?
Were outcomes assessed Yes
independently?
Were the groups similar
at baseline with regards
to key prognostic
variables?

Yes

“there were no statistically significant differences between the two groups.”

Aside from the
Yes
experimental
intervention, were the
groups treated the same?
Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Not
reported

Was there ≤20% drop‐
out?

Not
reported

Was the study sufficiently Not
powered to detect any
reported
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects
Not
analysed in the groups to reported
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

What is the overall risk of High
bias?

Few criteria fulfilled and the conclusions of the study are likely to be affected.

RIS
K
OF

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ method not reported
Very serious
Concealment‐ not reported
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INCONSISTENCY

No serious

IMPRECISI
ON

INDIRECTNESS

Serious

Serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ not reported for multiple pregnancy rate
only
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study: Badawy, A., I. Abdel Aal, et al. (2009). "Clomiphene citrate or letrozole for ovulation induction in women with
polycystic ovarian syndrome: a prospective randomized trial." Fertility and sterility 92(3): 849‐52.
Description of study: randomised controlled trial.
Patient/population

Infertile women with PCOS. Not reported whether these women were therapy naïve,
clomiphene citrate‐resistant, or a mixture of therapy naïve and clomiphene citrate‐
resistant.
Mean age: letrozole = 27.1 ± 3.2 clomiphene citrate (CC) = 29.3 ± 2.9, p=0.68
Mean BMI: letrozole = 28.1 ± 3.2 CC = 27.1 ± 3.1, p=0.72

N

438 (1063 cycles)
Letrozole group‐ 218 patients, 575 cycles
CC group ‐ 220 patients, 588 cycles

Setting

“Fertility Outpatient Clinic in Mansoura University Hospitals, Mansoura University, Egypt,
and private practices in the period from January 2004 and September 2006.”

Intervention/indicator

Letrozole group‐ 5 mg of letrozole (Novartis Pharma Services, Basel, Switzerland) daily for
5 days starting on day 3 of menses.

Comparison/control

CC group ‐ 100 mg of CC (Hoechst Marion Roussel, Arab Republic of Egypt [ARE]) daily
starting day 3 of the menses for 5 days.

Outcomes

Pregancy rate (per cycle), miscarriage rate (per patient) and ovulation rate (per cycle).
The primary outcome measures: number of growing and mature follicles, the
concentrations of serum E2 (pg/mL) and progesterone (ng/mL), and the endometrial
thickness (mm) are not relevant to this evidence review.
Follow up time not reported.

Inclusion Criteria

“The diagnosis of PCOS was based on the Revised 2003 consensus diagnostic criteria for
PCOS (7). All women had patent fallopian tubes proved by hysterosalpingography, and
their partners had normal semen analysis parameters according to the modified criteria of
the World Health Organization.”

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

See above.

“Patients then were randomly allocated using a computer‐generated
random table …”

Was allocation to intervention Not
group concealed?
reported
Were patients blind to
intervention group?

Not
reported
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Not
Were investigators and care
providers blind to intervention reported
group?
Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

“There were no statistically significant differences between the two
groups in age, duration of infertility, body weight, height, body mass index
(BMI), or presenting symptoms and signs (Table 1).”

Were all the subjects analysed Not
in the groups to which they
reported
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

Serious

Serious

Serious

Certainty of
evidence in study

Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ not reported for multiple pregnancy rate only
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Comparison of efficacy of letrozole and clomiphene citrate in ovulation
induction in Indian women with polycystic ovarian syndrome. Ray P, Ray
A, Chakraborti PS. Archives Gynecology and Obstetrics (2012) 285:873–
877
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
18‐35 year old Indian women
participants
Age: CC=29 Median, 20‐35 Range; letrozole=28 Median,
19‐35 Range
BMI: CC=28.5 Median, 24.2‐33.6 Range; letrozole=28.8 Median,
23.2‐34.6 Range
N
147
Randomised: 69 in letrozole group, 78 in clomiphene citrate group
Analysed: 147
Setting
Obstetrics and gynaecology hospital, India.
Recruitment: Jan 2008 to Dec 2009 = 2 years
Intervention/indicator
Letrozole 2.5mg day 3‐7 of menstrual cycle (?brand)
Comparison/control
Clomiphene citrate 100mg (?brand)
Outcomes
Rate of ovulation (day 21 serum “progesterone >10ng/ml considered
ovulatory”), average follicular diameter on day 16, number of mature
follicles per cycle, oestradiol on day of hCG administration (≥100pg/ml
statisfactory), endometrial thickness (>8mm), pregnancy rate.
Inclusion Criteria
PCOS (Rotterdam 2003)
Exclusion Criteria
Hyperprolactinaemia, thyroid disorder, male factor, tubal
factor infertility (endometriosis, PID)
Liver and kidney failure, cardiovascular disease, diabetes
Consumption of metformin, drugs with effects on insulin
secretion, clomiphene citrate in 2 months before study
Does the study have a clearly focused
Yes
question and/or PICO?
Does the study have specified
Yes
inclusion/exclusion criteria?
Yes
If there were specified inclusion/
exclusion criteria, were these
appropriate?
Were the outcomes measured
Yes
But, no details on menstrual cycle length or regularity
appropriate?
Was there sufficient duration of
Unclear
Follicular monitoring by transvaginal USS alternate days from
follow‐up?
day 9. It is not clear to me how many cycles women were
followed up for. The text says “Overall, 288 ovarian cycles
were studied in 147 patients (132 cycles in 69 patients in the
letrozole group and 156 cycles in 78 patients in clomiphene
group). So, if regular cycles, then follow up for ?24 months.
Doesn’t say how many cycles women received treatment
for.
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Not reported
“randomly given” but no details of
Did the study have an
randomization process
adequate method of
randomisation?
SELECT
ION
BIAS

Study citation
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PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING

Was allocation to
intervention group
concealed?
Were patients blind to
intervention group?
Were investigators and
care providers blind to
intervention group?
Aside from the
experimental
intervention, were the
groups treated the
same?
Were outcome
assessors blind to
intervention group?

Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each arm
of the study dropped
out?

No

“open labelled trial”

No

“open labelled trial”

No

“open labelled trial”

Yes

Yes

Not reported

No details given. In the acknowledgments,
they thank the Department of Radiology
“for their assistance in serial
folliculometry”. Unclear whether they
were blind or independent, but the
outcomes measured are fairly objective.
Statistics: Chi square, students t test,
significance if p<0.05

Yes

Not reported

No details given

0% treatment
0% control/
comparison

No drop outs or losses to follow up

Yes
Were all the subjects
analysed in the groups
to which they were
randomly allocated (ie
intention to treat
analysis)?
Not reported
Is the paper free of
selective outcome
reporting?
Yes
Were the groups
similar at baseline with
regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

Not reported
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OTHER INTERNAL VALIDITY/BIAS

No
Were there any
conflicts of interest in
the writing or funding
of this study?
Not reported
Was the study
sufficiently powered to
detect any differences
between the groups?

“there is no conflict of interest”

They have not documented a power
calculation. Going by the calculation in
similar studies, this would be
underpowered to detect a difference of
20% in clinical pregnancy (would need
172) (Legro, 2007)
2 months

For cross over studies ‐ Yes
was the washout
period adequate?
Yes
Chi square, students t test, p <0.05
If statistical analysis
was undertaken, was
this appropriate?
Comments
Unclear how many cycles treatment was given for and unclear length of
follow up. Less data in terms of baseline and outcomes compared with
other, similar papers.
No documentation of side effects or cost analysis.
What is the overall risk of bias?
High
No details of randomisation
technique. Some lack of clarity
as documented above ?need
to contact study authors

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ method not reported
Very serious
Concealment‐ open label trial
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
IND
IRE

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
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PUBLICATION BIAS

IMPRECISI
ON

Serious

No serious

Certainty of
evidence in study

No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.

Study: Bayar, U., S. Kiran, et al. (2006). "Use of an aromatase inhibitor in patients with polycystic ovary syndrome: a
prospective randomized trial." Fertility and sterility 86(5): 1447‐51.
Description of study: randomised controlled trial.
Patient/population

Anovulatory, infertile patients with PCOS who were therapy naïve.
“In this study, we compared letrozole with CC as a first‐line therapeutic agent for ovulation
induction in patients with PCOS. In conclusion, in this study, we showed that letrozole is as
effective as CC in PCOS patients who previously have not been treated with other
ovulation‐induction agents”
Mean age: letrozole = 32.2 ± 3.9 CC = 30.6 ± 4.09, p=0.09
BMI not reported but women with a BMI > 25 were excluded.

N

Eligible and randomised – 80
Letrozole – 40, 2 lost to follow up (5%)
CC ‐ 40, 4 lost to follow up (10%)

Setting

Outpatient clinics of the Infertility and Reproductive Medicine Unit of the Zonguldak
Karaelmas University Hospital (Zonguldak, Turkey) during the study period of 2004 through
2005.

Intervention/indicator

2.5 mg/d letrozole, administered on days 3 to 7 of the menstrual cycle.
Treatment duration: was for a range of between 1 to 5 treatment cycles.

Comparison/control

100 mg/d CC, administered on days 3 to 7 of the menstrual cycle.
Treatment duration: was for a range of between 1 to 5 treatment cycles.

Outcomes

Ovulation rate per cycle, pregnancy rate per cycle and delivery rate per cycle.
Primary outcomes were not specified, however other outcomes that are not relevant to
this evidence review include: endometrial thickness (mm), number and size of follicles and
E2.
Follow‐up time not reported.

Inclusion Criteria

PCOS patients diagnosed by using the Rotterdam criteria.
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Exclusion Criteria

“Tubal, peritoneal, and uterine causes of infertility were excluded by
hysterosalpingography, laparoscopy, or transvaginal ultrasonography
(LOGIQ 7 Scanner, GE Medical Systems, Milwaukee, WI). Specific endocrine abnormalities
(Cushing’s disease, hypothyroidism, hyperthyroidism, congenital adrenal hyperplasia, and
prolactinoma), male‐factor infertility, and women with a body mass index of >25 kg/m2
were excluded from the study.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified Yes
inclusion/exclusion criteria?
If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

In this prospective double‐blind study, each patient’s treatment was
determined by simple randomization, performed
by a computer.

Was allocation to intervention Yes
group concealed?

Allocation concealment was achieved by using central consultation for
treatment of eligible patients.

Were patients blind to
intervention group?

Yes

Double‐blind study.

Were investigators and care
providers blind to
intervention group?

Yes

Double‐blind study.

Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

“The two groups were comparable regarding the baseline characteristics,
including female age, basal FSH level, and
duration of infertility (Table 1).”

Aside from the experimental Yes
intervention, were the groups
treated the same?
Were the outcomes measured Yes
appropriate?
Was there sufficient duration
of follow‐up?

Not
reported
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Was there ≤20% drop‐out?

Yes

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

If statistical analysis was
undertaken, was this
appropriate?

Yes

Sample‐size determination was based on the difference between the
median number of follicles sized _15 mm and E2 concentration on hCG
day.
“A sample size of 60 patients (30 patients in each group) was targeted to
be able to detect a difference of at least one follicle or of 200 pmol/L
between the two groups, with _ (type I error) set at 0.05 and 80% power.”

Were all the subjects analysed Not
in the groups to which they
reported
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

IMP
REC

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
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PUBLICATION BIAS

Serious

Certainty of
evidence in study

Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no report of a conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study: Begum, M. R., J. Ferdous, et al. (2009). "Comparison of efficacy of aromatase inhibitor and clomiphene citrate in
induction of ovulation in polycystic ovarian syndrome." Fertility & Sterility 92(3): 853‐7.
Description of study: randomised controlled trial.
Patient/population

Anovulatory patients with PCOS who failed to ovulate when taking 100 mg/day clomiphene
citrate in previous cycles (and therefore are clomiphene citrate – resistant women with
PCOS)
Mean age: letrozole = 25.47 ± 3.98 CC = 26.09 ± 3.62, p=0.38
Mean BMI: letrozole = 22.72 ± 2.77 CC = 23.63 ± 3.23, p=0.12

N

64

Setting

Private infertility care setting between August 2004 and December 2005.
Country: Bangladesh.

Intervention/indicator

Letrozole group ‐ 7.5 mg of letrozole daily for 5 days starting from day 3 of the cycle.

Comparison/control

CC group ‐ 150 mg of CC daily for 5 days starting from day 3 of the cycle.

Outcomes

The main outcome measure was rate of ovulation rate per patient and pregnancy rate per
patient.
“Two consecutive cycles were observed to declare ovulation failure. Six ovulatory cycles
were observed for pregnancy.”
Follow up time not reported.

Inclusion Criteria

“Anovulatory patients with PCOS, who failed to ovulate when taking 100 mg/day CC for 5
days in two consecutive cycles. Polycystic ovary syndrome was diagnosed by the
Rotterdam criteria (19). Those patients who did not develop follicles of optimum size (>17
mm) by day 16 of the cycle were recruited for this study.”

Exclusion Criteria

“Patients who had hyperprolactinemia, thyroid disorder, male factor infertility, known or
suspicious tubal factor infertility (endometriosis and pelvic inflammatory disease), and
unexplained infertility were excluded from the study.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a
clearly focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have
Yes
specified inclusion/exclusion
criteria?
If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not enough
information

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

Patients were divided by lottery.
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Were investigators and care
providers blind to
intervention group?

Not
reported

Were outcome assessors
blind to intervention group?

Not
reported

All outcomes were
measured in a standard,
valid and reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

“Characteristics of age, duration of infertility, and basal hormone levels
(Table 1) were similar in both groups of patients.”

Aside from the experimental Yes
intervention, were the
groups treated the same?
Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ insufficient information‐ patients were
Very serious
divided by lottery
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

Serious

Certainty of
evidence in study

Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no report of a conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study: Dehbashi, S., T. Kazerooni, et al. (2009). "Comparison of the effects of letrozole and clomiphene citrate on
ovulation and pregnancy rate in patients with polycystic ovary syndrome." Iranian Journal of Medical Sciences 34(1): 23‐
28.
Description of study: randomised controlled trial.
Patient/population

Women with PCOS who had not received any other medication for ovulation induction
before enrollment to the study, therefore therapy naïve PCOS women.
Mean age: letrozole = 23.62 ± 2.92 CC = 24.32 ± 3.43, p=0.27, 95% CI ‐1.96 to 0.56
Mean BMI: letrozole = 27.45 ± 4.61 CC = 27.09 ± 3.61, p=0.66, 95% CI ‐1.28 to 1.99

N

100, 50 in each group

Setting

“During the period of February 2004 through November 2006, 100 patients with PCOS who
attended the outpatient infertility clinics at Shiraz
University of Medical Sciences, Iran participated in the present study.”

Intervention/indicator

Letrozole (Femara, Novartis pharma, AG, Basel, Switzerland) 5mg daily (per oral).
Administered during the 3rd‐7th days of a menstrual cycle.
Treatment duration: each patient underwent ovulation induction only for one menstrual
cycle.

Comparison/control

Clomiphene citrate (Iran Hormone Pharmaceutical Company, Tehran, Iran) 100 mg per
day. Administered during the 3rd‐7th days of a menstrual cycle.
Treatment duration: each patient underwent ovulation induction only for one menstrual
cycle.

Outcomes

Ovulation rate per patient (= per cycle), pregnancy rate per patient (= per cycle), multiple
pregnancy rate per pregnancy, abortion rate per pregnancy, delivery rate per pregnancy.
Primary outcomes were not specified, however other outcomes that are not relevant to
this evidence review include: endometrial thickness (mm), number and size of follicles.
Follow‐up time not reported.

Inclusion Criteria

The inclusion criteria were: infertility for at least one year, having patent tubes on
hysterosalpingogram, and normal semen analysis of the patients' husbands. None of the
women had received any hormonal or infertility therapy for at least 6 months before
enrollment to the study. They had not received any other medication for ovulation
induction before enrollment to the study.

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not
reported

Was allocation to intervention Not
group concealed?
reported
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Yes

“In this prospective double‐blind study, 100 patients with the diagnosis of
PCOS (using the Rotterdam criteria), were randomized into two equal
groups.”
“Only the pharmacist knew the name of the medication that had been
taken by the patients.”

Were investigators and care
Yes
providers blind to intervention
group?

“In this prospective double‐blind study, 100 patients with the diagnosis of
PCOS (using the Rotterdam criteria), were randomized into two equal
groups.”
“Only the pharmacist knew the name of the medication that had been
taken by the patients.”

Were patients blind to
intervention group?

Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

“The two groups were similar regarding the demographic characteristics,
including age, body mass index (BMI), duration of infertility, PCOS
phenotypes and basal serum levels of FSH, LH, testosterone, DHEAS,
prolactin, and TSH (table 1).

Were all the subjects analysed Not
in the groups to which they
reported
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
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INCONSISTENCY

RISK OF BIAS

Very serious

No serious

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of
evidence in study

Randomisation sequence generation‐ not reported
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria
used
Presence of infertility
Fertility therapy history
Presence of other condition
Medication history
Concurrent lifestyle
intervention
N

Setting
Intervention

Comparison

Ibrahim 2017
Ibrahim, M. H.; Tawfic, M.; Hassan, M. M.; Sedky, O. H. Letrozole versus laparoscopic
ovarian drilling in infertile women with PCOS resistant to clomiphene citrate. Middle
East Fertility Society Journal 2017, 04
Letrozole: 29.7±3.65 years
Laparoscopic ovarian drilling: 28.8±3.13 years
Rotterdam criteria. Phenotypes not reported.
Duration of infertility ranged from <3 years to >6 years
Clomiphene citrate resistant
Letrozole: 29.21±1.72 kg/m²
Laparoscopic ovarian drilling: 29.11±1.62 kg/m²
Use of oral contraceptives, glucocorticoids, antiandrogens, antidiabetic or antiobesity
drugs, or other hormonal drugs was an exclusion criterion
None
The number of participants that were:
 Allocated/randomised: Letrozole (n=40), laparoscopic ovarian drilling (n=40)
 Assessed at end of study: no drop outs reported
Endoscopy unit and outpatient clinic of Minia Infertility Research Unit (MIRU), EL‐
Minia, Egypt
“2.5 mg twice daily Letrozole oral tablets were administered on the 3rd day of
menses and then every day for 5 days. Treatment was repeated for up to six cycles if
the patient failed to ovulate, the patients were followed‐up for 6 months after the
treatment”
“Laparoscopy was performed under intravenous general anesthesia with the patient
in a supine position. A 5‐ mm incision was made in the navel, through which a long
sheath punctured into the abdominal cavity, and the inflatable pneumoperitoneum
was placed. Another two 5‐mm incisions were made on the right and left lower
abdomen and the surgical instruments were inserted into the abdominal cavity. The
patient was adjusted into a position with the head high up, the pelvic organs were
exposed and a comprehensive exploration of the pelvic organs was made, focusing
on the structure and position of the adjacent organs of the bilateral ovaries. Once
immobilized, each ovary was cauterized at 4–6 points, using a monopolar
electrosurgical needle, according to the size of each ovary. Following cauterization, a
bilateral tubal hydrotubation with methylene blue was performed. During the
procedure. The pelvis was irrigated using physiological saline. Ringer’s solution plus
dexamethasone was added into the abdominal cavity to avoid adhesion. The total
duration of the procedure, as well as any intra‐operative or post‐operative
complications, was noted… patients were followed‐up for 6 months after the
treatment”
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Adjuvant hormonal
treatment during study
Outcomes

None
Primary and secondary outcomes not clearly defined, just stated what was measured
at various time points

SELECTION BIAS

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a
Partial Outcomes not defined in study question
clearly focused question
and/or PICO?
Inclusion Criteria
“Age >20 and 10 ml. Neither stromal density nor distribution of the follicles
Yes
is included in this revised definition. One polycystic ovary is sufficient for
diagnosis. Oligo or anovulation: clinically diagnosed as oligo‐/amenorrhea,
i.e., menstrual cycles longer than 35 days or amenorrhea (absence of
menstrual cycle for 3 cycles or more). Hyperandrogenism: clinical and
biochemical. The most common clinical manifestation of
hyperandrogenism in women is hirsutism, followed by ovulatory and
menstrual irregularity, acne and male pattern alopecia. The biochemical
evidence of hyperandrogenism includes elevated serum LH (10 I.U/l),
elevated LH/FSH ratio 2 and/or raised concentrations of androgens
(testosterone 2.6 nmol/ml or free androgen index (FAI 5). Normal HSG
and their partners had normal semen analysis according to WHO criteria
(WHO, 2010) and CC‐resistant. If patients fail to respond to 150 mg/day for
5 days for 3 consecutive cycles, they are considered as CC‐resistant”
Exclusion Criteria
Yes
“Age less than 20 yr or more than 35 yr, non‐PCOS, and those Patients with
poor ovarian reserve i.e. hyperprolactinemia, hypo and hyperthyroidism,
diabetic patients and Cushing’s syndrome were excluded, non‐classical
congenital adrenal hyperplasia, current or previous (within the last 6
months) use of oral contraceptives, glucocorticoids, antiandrogens,
antidiabetic or antiobesity drugs, or other hormonal drugs, any subject was
affected by either neoplastic, metabolic, hepatic, or cardiovascular disorder
or other concurrent medical illness (i.e. diabetes, renal disease, or
malabsorptive disorders) were excluded, pelvic diseases, previous pelvic
surgery, suspected peritoneal factor infertility, tubal infertility and male
factor infertility were excluded with a hysterosalpingogram and with
semen analysis, respectively”
If there were specified
Yes
inclusion/ exclusion criteria,
were these appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
“Randomization was achieved via the use of a randomization
Yes
adequate method of
number allocated prior to dosing, once eligibility had been
randomisation?
determined, and a randomization schedule was produced by an
interactive voice response system vendor”
Was allocation to intervention N/A
Given the differences in interventions
group concealed?
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PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS
REPORT
BIAS
CONFOUNDING
OTHER INTERNAL
VALIDITY/BIAS

Were patients blind to
intervention group?
Were investigators and care
providers blind to
intervention group?
Aside from the experimental
intervention, were the groups
treated the same?
Were outcome assessors blind
to intervention group?
Were all outcomes measured
in a standard, valid and
reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into each
arm of the study dropped
out?

N/A

Given the differences in interventions

No

Yes

Yes
Yes

Yes

X%
treatme
nt
X%
control/
compari
son
Were all the subjects analysed Not
reporte
in the groups to which they
d
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective Not
reporte
outcome reporting?
d
Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

If confounding was present,
was it controlled for?
Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?

N/A

No drop outs reported

No published protocol and outcomes not clearly defined in the
methods section

No

Not
reporte
d

Power calculation not reported
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If statistical analysis was
undertaken, was this
appropriate?

Yes

Comments

Overall risk of bias

Modera
te

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions of
the study.

INCONSISTEN
CY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ n/a given interventions
Blinding of participants/personnel‐ n/a given interventions
Blinding of assessors
Incomplete data
Selective outcome reporting‐ no published protocol and outcomes not
clearly defined in the methods
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

Serious

PUBLICATION
BIAS

INDIRECTNESS

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
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Certainty of evidence in
study

Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study: Kamath, M. S., T. K. Aleyamma, et al. (2010). "Aromatase inhibitors in women with clomiphene citrate
resistance: a randomized, double‐blind, placebo‐controlled trial." Fertility & Sterility. Epub date 2010/07/20
Description of study: randomised controlled trial.
Patient/population

Women with clomiphene citrate‐resistant PCOS.
Mean age: letrozole = 25.61 ± 3.583, placebo = 25.72 ± 3.723, p=0.928
Mean BMI: letrozole = 26.06 ± 3.733 placebo = 24.67 ± 4.144, p=0.298

N

36 women were randomised
Letrozole group‐ 18, one loss to follow up
Placebo group – 18, one loss to follow up
The authors state that “Data from the remaining 34 women were available for analysis”,
however the results tables report n=18 for each group.

Setting

“This trial was conducted in a university teaching hospital between 2007 and 2009.”
“Reproductive Medicine Unit, Christian Medical College, Ida Scudder Road, Vellore, Tamil
Nadu, India”

Intervention/indicator Letrozole group‐ 2.5 mg of letrozole daily for 5 days starting on day 2 to 6 of menses and to
present for transvaginal
ultrasound evaluation on day 12 of the cycle.
Comparison/control

Placebo group‐ identically packed placebo that was similar to the treatment drug in size,
shape, weight, color, and number. Women were instructed to take one tablet daily on days
2 to 6 of the menstrual cycle and to present for transvaginal ultrasound evaluation on day
12 of the cycle.

Outcomes

“The primary outcome was the ovulation rate, and secondary outcome measures included
the clinical pregnancy, live‐birth, and miscarriage rates.”

Inclusion Criteria

“The diagnosis of PCOS was made in accordance with the revised 2003 Rotterdam criteria
(10). All of the women were found to have PCOS based on chronic anovulation and the
ultrasound appearance of their ovaries. They were not tested for hyperandrogenism.
Clomiphene resistance was defined as failure to ovulate in response to a dose of 200 mg of
clomiphene citrate per day (2).Women with a normal hormone profile and a male partner
with normal semen parameters by World Health Organization criteria (11) were recruited.
The normal hormone
profile was defined as a FSH level of <12 IU/L, serum prolactin level of <25 ng/mL, and a
thyroid‐stimulating hormone (TSH) value between 0.3 and 4.5 mIU/mL.”

Exclusion Criteria

“Women with other endocrine disorders such as Cushing syndrome and congenital adrenal
hyperplasia were excluded.”

Study Validity
Is it clear that there are
no conflicts of interest in
the writing or funding of
this study?

Yes

Does the study have a
Yes
clearly focused question?
Is a RCT the appropriate
method to answer this
question?

Yes
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Does the study have
specified
inclusion/exclusion
criteria?

Yes

See above.

If there were specified
inclusion/ exclusion
criteria, were these
appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

“All of the women entering the trial underwent a 2‐month clomiphene
washout period, and they were then randomly distributed, using a computer‐
generated randomization sequence in blocks of six, into two groups.”

Was allocation to
intervention group
concealed?

Yes

“Allocation concealment was done by using consecutively numbered sealed
opaque envelopes containing the treatment packets.”

Were patients blind to
intervention group?

Yes

“Treatment packets prepared by the pharmacy department contained either
five tablets of letrozole, 2.5 mg (Letoval; Sun Pharmaceutical Industries
Ltd.,Mumbai, India), or an identically packed placebo that was similar to the
treatment drug in size, shape,weight, color, and number.”

Were investigators and
care providers blind to
intervention group?

Yes

“The randomization code was maintained by the pharmacy department,
which revealed the group assignments at the end of the trial. The code was
revealed after the statistical analysis had been performed.”

Were outcome assessors
blind to intervention
group?

Yes

“The randomization code was maintained by the pharmacy department,
which revealed the group assignments at the end of the trial. The code was
revealed after the statistical analysis had been performed.”

All outcomes were
measured in a standard,
valid and reliable way?

Yes

Were outcomes assessed Yes
objectively?
Were outcomes assessed Yes
independently?
Were the groups similar
at baseline with regards
to key prognostic
variables?

Yes

“The baseline clinical and endocrine characteristics of both the groups were
similar, with no statistically significant differences being observed between
the two groups.”

Yes
Aside from the
experimental
intervention, were the
groups treated the same?
Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Not
reported

Was there ≤20% drop‐
out?

Yes

One dropout in each group.
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Was the study sufficiently Yes
powered to detect any
differences between the
groups?

If statistical analysis was
undertaken, was this
appropriate?

“Our literature review pointed to a 75% ovulation rate when 2.5 mg of
letrozole was used in women with PCOS who
had clomiphene resistance (7).We hypothesized an ovulation rate of 60%
with letrozole and 10% with placebo. On this basis, a sample size of 17
women in each arm (80% power and alpha .05 for a two‐sided test) was
calculated.”

Yes

Not
Were all the subjects
analysed in the groups to reported
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Not
reported

What is the overall risk of Low
bias?

Most of the criteria have been fulfilled and where criteria have not been
fulfilled it is unlikely the conclusions of the study would be affected.

INDIRECTN
ESS

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment
Blinding of participants/personnel
Blinding of assessors
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
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IMPRECISI
ON

Serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
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Kar S. Clomiphene citrate or letrozole as first‐line ovulation
induction drug in infertile PCOS women: A prospective randomized trial
Journal of Human Reproductive Sciences. (2012) 5 (3): 262‐265
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Indian women with PCOS (Rotterdam criteria)
participants
Age: CC=26.27± 2.47, letrozole=26.26±2.41
BMI: CC=25.95± 3.31, letrozole=25.91±3.57
N
103 (51 in letrozole group, 52 in clomiphene citrate group)
Setting
Private tertiary centre for infertility. Recruitment: July 2010 to July 2011 = 1year
Intervention/indicator Letrozole 5mg OD for 5 days starting day 2 (?brand)
Comparison/control
Clomiphene citrate 100mg OD for 5 days starting day 2 (?brand)
Outcomes
Ovulation rate, endometrial thickness, days to ovulation, mono vs multifollicular rate, days
to ovulation, pregnancy rate, miscarriage rate
Inclusion Criteria
Yes
PCOS (Rotterdam criteria)
Nil prior infertility treatment or ovulation induction i.e.
treatment naïve
Exclusion Criteria
Hyperprolactinaemia, thyroid disorder, male factor
infertility, tubal factor infertility, endometriosis,
unexplained infertility
Does the study have a Yes
clearly focused
question and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
If there were specified Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
But, no live birth rate
measured
appropriate?
Was there sufficient
Not documented
?number of cycles followed up for
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an adequate method of
Not reported
“randomized by lottery”
randomisation?
Was allocation to intervention group
Not reported
Appears to be open‐label
concealed?
Were patients blind to intervention group?
Not reported
Appears to be open‐label
Were investigators and care providers blind to Not reported
Appears to be open‐label
intervention group?
Aside from the experimental intervention,
Yes
were the groups treated the same?
Were outcome assessors blind to intervention Not reported
Appears to be open‐label
group?
Were all outcomes measured in a standard,
Yes
valid and reliable way?
DETECTIO
N BIAS

PERFORMANC
E BIAS

SELECTION
BIAS

Study citation
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ATTRITION BIAS
REP
OR
T
CONFOUNDING
OTHER INTERNAL
VALIDITY/BIAS

Were outcomes assessed objectively and
independently?

Partial/Not
reported

What percentage of the individuals recruited
into each arm of the study dropped out?

0% treatment
0% control/
comparison

Nil documented, but single author
appears to be responsible for
recruitment and analysis
Nil drop outs

Were all the subjects analysed in the groups to No
which they were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective outcome
Not reported
reporting?
Yes
Were the groups similar at baseline with
regards to key prognostic variables?

“Women who failed to ovulate with
100mg of cc of 5mg letrozole were
dropped from the study”.

If confounding was present, was it controlled
for?

No/
Not reported

Baseline endocrine data not
reported. Author acknowledges that
this population has high prevalence
of insulin resistance leading to
clomiphene citrate failure‐ not
accounted for in the study. Equal
numbers in each arm having timed
intercourse vs IUI, but not recorded
how many pregnancies in each
subgroup.

Were there any conflicts of interest in the
writing or funding of this study?
Was the study sufficiently powered to detect
any differences between the groups?

Not reported
Not reported

Would be underpowered to detect a
difference of 20% in clinical
pregnancy (172) (Legro, 2007)
Treatment naive

For cross over studies ‐ was the washout
N/A
period adequate?
If statistical analysis was undertaken, was this Yes
Chi‐square and students t test.
appropriate?
Significant if P <0.05
Comments
Single author study, adding potential for bias as single individual for recruitment, data
collection and analysis. Not enough detail on method of randomisation. Important
baseline endocrine data missing. Text says that women who didn’t respond were dropped,
but the number analysis is the same given as recruited, so unclear whether there were
more women involved at the start (per protocol analysis) or no women were excluded (so
ITT analysis). Unclear how many cycles ovulation rate etc was recorded.
What is the overall
High
As above
risk of bias?

RISK
OF
BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ randomized by lottery
Very serious
Concealment‐ appears to be open‐label
Blinding of participants/personnel‐ appears to be open‐label
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECISION

INDIRECTNESS

Serious

Serious

Serious

Certainty of
evidence in study

Blinding of assessors‐ appears to be open‐label
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ none for multiple pregnancy and miscarriage
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ power calculation not reported
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study citation

Legro, R. S., R. G. Brzyski, et al. (2014). "Letrozole versus clomiphene for infertility in the
polycystic ovary syndrome." New England Journal of Medicine 371(2): 119‐129.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile women 18 to 40 years of age with PCOS
participants
Age (yr): CC = 28.8±4.0; letrozole = 28.9±4.5
BMI: CC = 35.1±9.0; letrozole = 35.2±9.5
N
3457 prescreened
1002 screened
750 randomized CC: 376; letrozole: 374
158 withdrawn CC: 85; letrozole: 73
750 analysed ITT
Setting
Academic Health Centers throughout the United States
Intervention/indicator
After spontaneous menses or withdrawal bleeding induced by progestin administration
(medroxyprogesterone acetate [Provera], 5 mg per day for 10 days), clomiphene citrate
(50 mg daily) was administered, beginning on cycle day 3 for 5 days and for up to five
menstrual cycles. The dose was increased in subsequent cycles in cases of nonresponse
(progesterone level during the midluteal phase, <3 ng per milliliter) or a poor ovulatory
response (progesterone levels indicative of ovulation but with values clustering just above
the cutoff point [see the Supplementary Appendix]), noted in 2% of 2777 treatment cycles.
The maximum daily dose of clomiphene was 150 mg (three pills) given for 5 days.
Investigators had the option to induce menstrual bleeding with medroxyprogesterone
acetate after an anovulatory cycle; this option was exercised in 309 of 1255 anovulatory
cycles (24.6%). Couples were instructed to have regular intercourse two to three times a
week, and the women kept an intercourse diary. Ovulation predictor kits were not used.
Comparison/control
After spontaneous menses or withdrawal bleeding induced by progestin administration
(medroxyprogesterone acetate [Provera], 5 mg per day for 10 days), letrozole (2.5 mg
daily) was administered, beginning on cycle day 3 for 5 days and for up to five menstrual
cycles. The maximum daily dose of letrozole was 7.5 mg (three pills) given for 5 days.
Investigators had the option to induce menstrual bleeding with medroxyprogesterone
acetate after an anovulatory cycle; this option was exercised in 309 of 1255 anovulatory
cycles (24.6%). Couples were instructed to have regular intercourse two to three times a
week, and the women kept an intercourse diary. Ovulation predictor kits were not used.
Outcomes
Primary outcome: live birth;
Secondary outcomes: ovulation, pregnancy loss, singleton birth, and congenital anomalies.
Serious adverse events were defined as events that were fatal or immediately life‐
threatening, that were severely or permanently disabling, or that required or prolonged
inpatient hospitalization; overdoses (intentional or accidental); congenital anomalies;
pregnancy loss after 12 weeks of gestation; and any event deemed to be serious by the
site principal investigator.
Inclusion Criteria
Yes
Infertile women 18 to 40 years of age with the polycystic ovary syndrome who
had no major medical disorders and who were not taking confounding
medications (primarily sex steroids, other infertility drugs, and insulin
sensitizers, as described in the study protocol), their male partners, and their
neonates participated in the study.9 We used modified Rotterdam criteria1 to
diagnose the polycystic ovary syndrome.
Additional eligibility criteria were at least one patent fallopian tube and a
normal uterine cavity, as determined by sonohysterography (on the basis of the
presence of free fluid in the pelvis), hysterosalpingography, a combined
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Exclusion Criteria

Yes

hysteroscopy and laparoscopy, or evidence of an intrauterine pregnancy within
the previous 3 years; a male partner with a sperm concentration of at least 14
million per milliliter, according to World Health Organization cutoff points,11
with documented motility in at least one ejaculate during the previous year;
and a commitment on the part of the women and their partners to have regular
intercourse during the study with the intent of pregnancy.
Described in detail in protocol and baseline paper.

DETEC
TION

PERFORMANCE BIAS

SELECTION BIAS

Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Yes
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have
Yes
Women were randomly assigned in a 1:1 ratio in permuted blocks of two, four
an adequate method
or six. Stratified randomization with permuted blocking within each stratum was
of randomisation?
generated by the data coordination centre (DCC) statistician. The only
stratification variable will be by site.
Yes
Once patient consent is received, the patient is entered into secure online
Was allocation to
system where the patient is randomised and the site is provided with a patient
intervention group
identifier and a study kit number. According to allocated kit number, the site
concealed?
coordinator dispenses the intervention.
The purchased study drugs were overencapsulated to look the same, tested,
Were patients blind Yes
and packaged by a commercial supply company (Almac Clinical Services). The
to intervention
two drugs were given for the same duration and with the same stepwise
group?
increase in dose.
Yes
The randomization scheme (including block size) will not be disclosed to the
Were investigators
investigators or staff, including the Protocol Lead
and care providers
Investigator. Unless otherwise specified, treatment group data will be presented
blind to intervention
in a blinded fashion within Data safety monitoring board (DSMB) reports.
group?
Aside from the
Yes
experimental
intervention, were
the groups treated
the same?
Were outcome
Not
All reported laboratory values were determined by a central laboratory (Ligand
reporte Core Laboratory, University of Virginia) and all data entry and analysis was done
assessors blind to
intervention group? d
by DCC but no mention of whether outcome assessors were blinded.
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ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Yes

22.6%
CC
19.5%
letrozol
e

CC: 85/376; letrozole 73/374
Reasons for drop out were described in detail.

Were all the subjects
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?
Were the groups
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?
Were there any
conflicts of interest
in the writing or
funding of this
study?

Yes

ITT

Yes

Yes

Yes

Partial

BMI

Yes

“Dr. Legro reports receiving consulting fees from Ferring Pharmaceuticals,
AstraZeneca, and Euroscreen. Dr. Diamond reports receiving consulting fees
from EMD Serono and serving on the board of directors of and owning stock in
Advanced Reproductive Care. Dr. Santoro reports receiving grant support from
Bayer and holding stock options in MenoGeniX. No other potential conflict of
interest relevant to this article was reported.”
Disclosure forms provided by the authors are available with the full text of this
article at NEJM.org.”
The interventions used in this study are made by Teva Pharmaceuticals USA and
Novartis.
“The study was designed to have 81% power to detect an absolute difference of
10 percentage points in cumulative live‐birth proportions between treatment
groups…We calculated that the analysis would require a sample of 300 patients
per treatment group, which we increased to 375 to allow for a dropout rate of
20%.”
However drop out rate was a little bit more than 20% in the CC group and had
less than 300 participants.

Was the study
sufficiently powered
to detect any
differences between
the groups?

Partial

For cross over
studies ‐ was the

NA
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washout period
adequate?
If statistical analysis Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of
Low
bias?

Most of the criteria have been
fulfilled or where criteria have
not been fulfilled it is very
unlikely the conclusions of the
study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Serious
Concealment
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

Serious

PUBLIC
ATION

INDIRECTNESS

No serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ drop outs resulted in required sample size not being retained
Commercially funded‐ authors
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
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Certainty of
evidence in
study

Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may change
the estimates of effect.
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Study citation

Nazik H and Kumtepe Y. Comparison of efficacy of letrozole and
clomiphene citrate in ovulation induction for women with polycystic
ovarian syndrome. Health Med (2012) 6(3):879‐883
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
3 arm study (only 2 arms used here):
participants
 Patients receiving ovulation induction for the first time; Group 1
given clomiphene citrate,
 Group 2 given letrozole “CC‐resistant patients who failed to
ovulate when taking 50, 100,
Group 3 letrozole 150mg/day of CC during successive cycles, added
non‐randomly was not included in this systematic review
Age: CC=27.80± 6.18, letrozole= 25.55± 4.45
BMI: CC=25.9±4.80, letrozole=24.66±3.57
N
98 women (120 cycles)
Group 1: 33 patients (40 cycles)
Group 2: 31 patients (40 cycles)
Setting
Infertility clinic, university hospital, Turkey
Recruitment December 2005‐ March 2007 = 16 months
Intervention/indicator
Letrozole 2.5mg/day (Femara, Novartis Pharma AG, Basel, Switzerland)
to groups 2 and 3 from day 3 ‐7
Comparison/control
All patients with oligomenorrhoea given 6 days of PO
medroxyprogesterone acetate to achieve a withdrawal bleed.
Clomiphene citrate 100mg/day (Gonaphene, Organon, Ilaclari AS,
Turkey) to group 1 from day 3 to 7.
Outcomes
Number of mature follicles, ovulation rate, pregnancy rate, miscarriage
rate, multiple pregnancy, adverse effects
Inclusion Criteria
Yes
PCOS (Rotterdam 2003)
Exclusion Criteria
Yes
Patients with follicles >10mm
Male factor infertility, unexplained infertility, ovarian or
adnexal surgery, hypothyroidism, hyperprolactinaemia,
bilateral tubal occlusion
Does the study have a clearly focused
Yes
question and/or PICO?
Does the study have specified
Yes
inclusion/exclusion criteria?
Yes
If there were specified inclusion/
exclusion criteria, were these
appropriate?
Were the outcomes measured
Yes
But, pregnancy diagnosed by urine hCG only, no live birth
appropriate?
rate
Was there sufficient duration of follow‐
Unclear
Transvaginal USS used to record follicle size and
up?
endometrial thickness. Patients advised scheduled
intercourse.
Unclear duration of follow up. 98 women but 120 cycles,
so did some women have >1 cycle with a given time frame
i.e. due to irregular/shorter cycles or was follow up longer
for certain patients? Over what time period was follow
up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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SELECTION
BIAS
PERFORMANCE BIAS
DETECTION BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Yes

Computer generated random list

Not
documented
Not
documented

No evidence of blinding in this study

Not
documented

No evidence of blinding in this study

Yes

Not
documented

No evidence of blinding in this study

Yes
Not
documented
0% treatment
0% control/
comparison

Were all the subjects analysed in
the groups to which they were
randomly allocated (ie intention to
treat analysis)?
Is the paper free of selective
outcome reporting?
Were the groups similar at baseline
with regards to key prognostic
variables?

Yes

Partial

Significant difference in age and duration of
infertility

If confounding was present, was it
controlled for?
Were there any conflicts of interest
in the writing or funding of this
study?
Was the study sufficiently powered
to detect any differences between
the groups?

Yes

Patients with previous history of clomiphene
resistance allocated to a separate group.

REP
OR
T

ATTRITION BIAS

Did the study have an adequate
method of randomisation?
Was allocation to intervention
group concealed?
Were patients blind to intervention
group?
Were investigators and care
providers blind to intervention
group?
Aside from the experimental
intervention, were the groups
treated the same?
Were outcome assessors blind to
intervention group?
Were all outcomes measured in a
standard, valid and reliable way?
Were outcomes assessed
objectively and independently?
What percentage of the individuals
recruited into each arm of the study
dropped out?

For cross over studies ‐ was the
washout period adequate?
If statistical analysis was
undertaken, was this appropriate?

Comments

Not
documented

Not
documented
Not
documented

?

No sample size calculation in paper. Likely
underpowered if attempting to detect a statistically
significant difference in pregnancy rate (according
to calculations given in similar papers)
Group 3 given 1 month break before re‐starting CC

Yes

ANOVA for 3 group analysis
Bonferroni test, Chi‐square
Significance at 5%
More cycles that patients, which is not explained and unclear duration
of follow up. Ovulation rates and pregnancy rates are given per cycles
(not per patients), so some cycles will be from the same patients.
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What is the overall risk of bias?

High

Appropriate randomisation but no allocation
concealment or blinding

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

PUBLICATION BIAS

IMPRECISI
ON

Serious

Serious

Certainty of
evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study citation

Roy, K., J. Baruah, et al. (2012). "A prospective randomized trial comparing the efficacy
of Letrozole and Clomiphene citrate in induction of ovulation in polycystic ovarian
syndrome." Journal of Human Reproductive Sciences 5(1): 20‐25.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women with anovulatory PCOS and infertility.
participants
Age AI: 26.1±1.8 CC: 26.5±1.3 p=0.513
BMI AI: 25.8±2.1 CC: 25.4±1.56 p=0.716
N
250 participants screened, 212 randomised – AI: 104 participants, CC: 108 participants;
analysed – AI: 98 participants, CC: 106 participants.
Setting
Tertiary care hospital in India from January 2005 to January 2010.
Intervention/indicator
AI: Starting dose of 2.5 mg letrozole, increasing up to 5 mg daily, administered from
Day 3 to Day 7 (total of 5 days) of a spontaneous cycle or withdrawal bleeding after a
5‐day course of 10 mg/ day medroxyprogesterone acetate. 3 months
Comparison/control
CC: Starting dose of 50 mg, increasing up to 100 mg daily, administered from Day 3 to
Day 7 (total of 5 days) of a spontaneous cycle or withdrawal bleeding after a 5‐day
course of 10 mg/ day medroxyprogesterone acetate. 3 months
Outcomes
Ovulatory cycle rate, conception rate, and pregnancy outcome.
Other outcomes not relevant to this systematic review included: mean number of
follicles and endometrial thickness.
Inclusion Criteria
Yes
“The inclusion criteria included patients in the age group of 20–35
years having infertility for more than one year, body mass index
(BMI) <28, and patients of anovulatory PCOS.”
Diagnosis by Rotterdam 2003 criteria.
Exclusion Criteria
Yes
“In all patients, a comprehensive infertility work‐up was done.
This included tubal patency test, pelvic ultrasonography, husband
semen analysis, and serum hormone measurements (FSH, LH,
prolactin, estradiol, progesterone, and testosterone) on the 2nd to
5th day of the cycle. Patients having abnormality in any of these
tests, which may be responsible for reproductive failure, were
excluded form the study. All patients underwent laparoscopy and
patients who had other factors, found on laparoscopy, which may
be responsible for infertility, were also excluded from the study.”
Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Yes
3 months.
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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SELECTION BIAS
PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS
REP
OR
CONFOUNDIN
G
OTHER
INTERNAL

Did the study have an adequate
method of randomisation?

Yes

Was allocation to intervention group
concealed?

Yes

Were patients blind to intervention
group?
Were investigators and care providers
blind to intervention group?
Aside from the experimental
intervention, were the groups treated
the same?
Were outcome assessors blind to
intervention group?
Were all outcomes measured in a
standard, valid and reliable way?
Were outcomes assessed objectively
and independently?

Not
reported

What percentage of the individuals
recruited into each arm of the study
dropped out?
Were all the subjects analysed in the
groups to which they were randomly
allocated (ie intention to treat
analysis)?
Is the paper free of selective outcome
reporting?
Were the groups similar at baseline
with regards to key prognostic
variables?
If confounding was present, was it
controlled for?
Were there any conflicts of interest in
the writing or funding of this study?
Was the study sufficiently powered to
detect any differences between the
groups?

“Randomization of recruited women was carried out
using
online software (http://www.randomization.com) to
generate
a random number table.”
“Randomization codes (A, B) were packed into sealed
opaque envelopes by an individual not involved in
enrollment, treatment and follow‐up of subjects to
ensure concealment of allocation. One resident had the
responsibility for dispensing the trial drugs to the
patient based on the unique randomization code. At
the end of allocation, the resident provided us with a
randomization list.”

Not
reported
Yes

Not
reported
Yes
Yes

Documentation of at least one gestational sac in USG
was confirmed as clinical pregnancy.
Independence of assessment is important where the
result of one outcome may effect the interpretation of
another.
When outcomes are objectively assessed, their
independence from each other is less important.

5.7% AI
1.9% CC
Not
reported

Dropouts were excluded from analysis.

Not
reported

Difficult to determine without a protocol.

Yes

“There was no statistically significant difference in the
mean age, BMI, and duration of infertility in both
groups of patients.”

Not
reported
No
Yes

The authors declared that: “Source of Support: Nil,
Conflict of Interest: None declared.”
“Sample size was calculated using pregnancy rate as a
primary outcome measure. On basis of previous
studies,[3] to achieve a statistically valid comparison of
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For cross over studies ‐ was the
washout period adequate?

NA

If statistical analysis was undertaken,
was this appropriate?
Comments
What is the overall risk of bias?
Moderate

Yes

pregnancy rates in the two groups, with a type I error
of 0.05 and a power of 80%, a sample size of at
least 40 women in each arm was required.”
Consider:
‐ the likely duration of action of the treatment being
tested.

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions of
the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ sealed opaque envelopes can be subject to manipulation
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported (drop outs were excluded from analysis)
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

No serious

PUBLIC
ATION

INDIRECTNESS

Serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only not reported for ovulation per patient
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
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Certainty of
evidence in
study

Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low (all outcomes except ovulation per patient): We have only low confidence
in the evidence supporting the recommendation. Further research is very likely to
have an important impact, which is likely to change the estimate of effect.
Very low (only for ovulation per patient): Any estimate of effect is very
uncertain.
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Selim, M. F. and T. F. Borg (2012). "Letrozole and Clomiphene Citrate Effect on
Endometrial and Subendometrial Vascularity in Treating Infertility in Women with
Polycystic Ovary Syndrome." Journal of Gynecologic Surgery 28(6): 405‐410.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile women with PCOS.
participants
Age (years) AI: 26.0 ± 2.7 CC: 25.1 ± 3.1 NS
BMI (kg/m2) AI: 24.4 ± 4.3 CC: 23.8 ± 3.7 NS
N
220 participants screened and randomised – 110 in each group; 102 participants
analysed in AI and 99 participants in CC.
Setting
Jeddah Clinic Hospital, Jeddah, Saudi Arabia from November 2008 to September 2011
Intervention/indicator
AI: 5 mg/day of letrozole (Femara; Novartis, Switzerland) in two divided doses from
cycle day 3 to 7.
Comparison/control
CC: 100 mg/day of CC (Clomid; Sanofi Aventis, France) in two divided doses from cycle
day 3 to 7.
Outcomes
Ovulation rate and pregnancy rate. Other outcomes not relevant to this systematic
review include: mean number of follicles, endometrial thickness, the Doppler study of
endometrial and subendometrial vasculatures.
Inclusion Criteria
Yes
2003 Rotterdam criteria.
“…normal uterine cavity and at least one patent fallopian tube, and
each woman’s current partner had a semen concentration of at least 2
X 107/mL.”
Exclusion Criteria
Yes
“Exclusion criteria included hyperprolactinemia, congenital adrenal
hyperplasia, thyroid disease, other causes of amenorrhea such as
premature ovarian failure, and clinically suspected Cushing’s
syndrome or androgen‐secreting neoplasm. Exclusion criteria also
included all women who had received metformin or ovarian drilling in
the previous 6 months.”
Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an adequate
Not reported
method of randomisation?
Was allocation to intervention
Partial
“Patients were randomly allocated to the letrozole
group concealed?
group or CC group by means of a series of blind
envelopes numbered from 1 to 220. Each patient
SELECTION
BIAS

Study citation
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No

Were investigators and care
providers blind to intervention
group?

Partial

Aside from the experimental
Yes
intervention, were the groups
treated the same?
Were outcome assessors blind to Not reported
intervention group?
Were all outcomes measured in a Yes
standard, valid and reliable way?

Were outcomes assessed
objectively and independently?
What percentage of the
individuals recruited into each
arm of the study dropped out?
Were all the subjects analysed in
the groups to which they were
randomly allocated (ie intention
to treat analysis)?
Is the paper free of selective
outcome reporting?
Were the groups similar at
baseline with regards to key
prognostic variables?

CONFOUNDING

REP
OR
T

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

Were patients blind to
intervention group?

was invited to choose an envelope and was placed
by the clinic secretary in either the letrozole group
or the CC group.”
“The patients were not blinded about the treating
drug in either group.”
“To remove any interobservational bias, ultrasound
in all patients was demonstrated by a single
observer (MF Selim) who was blinded to the
treating drug.”

“At 1 week post hCG injection, the occurrence of
ovulation was documented by one or more of the
following criteria:
*Development of a dominant follicle ‡ 18mm,
followed by the disappearance or reduction in size
of the dominant follicle by more than 5mm.
*A change in the shape and appearance of internal
echoes within the follicle.
*Appearance of free fluid in the Pouch of Douglas.
A serum pregnancy test was done 20 days post hCG
injection and, if positive, ultrasound examination
was performed 2 weeks later to confirm
intrauterine pregnancy and to determine the
presence of gestational sacs. Only clinical
pregnancies were included, defined by the presence
of one or more gestational sacs.”

Yes
7.3% AI
10% CC

Not reported

Not reported

Difficult to determine without a protocol.

Yes

“There were no statistically significant differences in
demographic characteristics of both groups of
patients (Table 1). The mean age, body mass index
(BMI), the mean duration, and whether the patients
had primary or secondary infertility were
comparable between the two groups.”
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OTHER INTERNAL VALIDITY/BIAS

If confounding was present, was
it controlled for?
Were there any conflicts of
interest in the writing or funding
of this study?
Was the study sufficiently
powered to detect any
differences between the groups?
For cross over studies ‐ was the
washout period adequate?
If statistical analysis was
undertaken, was this
appropriate?
Comments

What is the overall risk of bias?

Not reported
No

The authors declare that: “No competing financial
interests exist.”

Not reported

NA
Yes

The authors interchange between per cycle and per patient
inappropriately and it is unclear whether the n refers to cycles or
patients.
High Few criteria fulfilled and the conclusions of the study are
likely to be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ not reported
Very serious
Concealment‐ partial
Blinding of participants/personnel‐ participants weren’t blinded
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

I
M

INDIRECTNESS

No serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
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PUBLICATION BIAS

No serious

Certainty of
evidence in study

Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.

Study citation

Sheikh‐El‐Arab Elsedeek, M. and H. A. H. Elmaghraby (2011). "Predictors and
characteristics of letrozole induced ovulation in comparison with clomiphene induced
ovulation in anovulatory PCOS women." Middle East Fertility Society Journal 16(2):
125‐130.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Nulliparous women with PCOS
participants
Age CC: 25 ±3.59 AI: 24.95±3.11 p=0.961
BMI CC: 29.18±3.47 AI: 27.7 ±3.48 p=0.99
N
154 participants screened, 124 randomised (reported 122 selected in text) – 62 in
each group. CONSORT diagram interventions not reported so not clear which
interventions the drop out numbers relate to. In text ‐ CC: 57 participants and AI: 59
participants analysed.
Setting
University infertility clinic, Egypt.
Intervention/indicator
One cycle of CC induction: dose of 100 mg/day for 5 days.
Comparison/control
One cycle of letrozole induction: dose of 5 mg/day for 5 days.
Outcomes
Ovulation and pregnancy rate. Other outcomes not relevant to this systematic
review include number of follicles, final endometrial thickness, mid‐luteal
progesterone.
Inclusion Criteria
Yes
“Diagnosis of PCOS relied on Rotterdam criteria provided that
anovulation is one of the two required criteria.”
Exclusion Criteria
Yes
“Exclusion criteria were BMI >35, presence of other causes of infertility,
>5 years infertility duration and known poor response to either drugs in
previous cycles.”
“Cases found to have baseline ovarian cysts or endometrial pathology
were also excluded.”
Yes
Does the study have a
clearly focused question
and/or PICO?
Does the study have
Partial
specified
inclusion/exclusion criteria?
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REP
OR
T

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

If there were specified
Yes
inclusion/ exclusion criteria,
were these appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not
2 weeks after the end of treatment?
reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Yes
Computer generated tables.
adequate method of
randomisation?
Was allocation to
Not
reported
intervention group
concealed?
Were patients blind to
Yes
“Fortunately, this meant two white tablets for the same
intervention group?
duration
and both the patients and sonographers were blinded to
this
allocation.”
Were investigators and care
Partial
“Fortunately, this meant two white tablets for the same
providers blind to
duration
intervention group?
and both the patients and sonographers were blinded to
this
allocation.”
Aside from the experimental Yes
intervention, were the groups
treated the same?
Were outcome assessors
Not
blind to intervention group? reported
Not reported clearly how outcomes relevant to this
Were all outcomes measured Not
reported
review were measured.
in a standard, valid and
reliable way?
Not
Were outcomes assessed
reported
objectively and
independently?
8.06% CC
“reason: unknown didn’t attend“
What percentage of the
4.8%
AI
individuals recruited into
each arm of the study
dropped out?
Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

Not
reported

Difficult to determine without a protocol.
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CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

“The two study groups were comparable regarding age,
duration of infertility, BMI, basal FSH and LH.”

If confounding was present,
was it controlled for?

Partial

“…multiple regression analysis was done to evaluate the
correlation between the patient BMI and basal hormonal
profile and probability of ovulation and pregnancy.”

Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
For cross over studies ‐ was
the washout period
adequate?
If statistical analysis was
undertaken, was this
appropriate?

Not
reported

Comments

What is the overall risk of bias?

Not
reported

NA

Yes

Characteristics of participants and outcomes are lumped into same
table – not clear whether BMI etc are at baseline or at end of study.
Authors concluded that interventions are equally effective.
High Few criteria fulfilled and the conclusions of the study are
likely to be affected.

IN
DI

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

Population dissimilarity (Not relevant for single RCTs)
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IMPRECISI
ON
PUBLICATION BIAS

Serious

Serious

Certainty of
evidence in
study

Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement
Very low: Any estimate of effect is very uncertain.
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Study: Zeinalzadeh, M., Z. Basirat, et al. (2010). "Efficacy of letrozole in ovulation induction compared to that of
clomiphene citrate in patients with polycystic ovarian syndrome." J Reprod Med 55(1‐2): 36‐40.
Description of study: randomised controlled trial.
Patient/population

Infertile women with PCOS. Not reported whether these women were therapy naïve or
clomiphene citrate‐resistant.
Mean age: letrozole = 23.8 ± 3.6 clomiphene citrate (CC) = 23.1 ± 3.6, p=0.34
BMI not reported.

N

107 patients
Letrozole group‐ 50 patients
CC group ‐ 57 patients

Setting

“Fatemeh Zahra Infertility Centre, Babol, Iran, in 2006 and 2007.”

Intervention/indicator

Letrozole group‐ 5 mg of letrozole (Novartis, Basel, Switzerland) daily within days 3‐7 of
the menstrual cycle for 5 days.

Comparison/control

CC group ‐ 100 mg of CC (Daroopakhsh Co., Tehran, Iran) daily within days 3‐7 of the
menstrual cycle for 5 days.

Outcomes

Pregnancy rate (per patient), multiple pregnancy rate (per patient) and ovulation rate.
Follow up time not reported.

Inclusion Criteria

“Patients with primary infertility, documented PCOS, age >35 years, a history of <5 years of
infertility and a body mass index (BMI) between 19 and 26kg/m2 were enrolled in the
study.”
“PCOS was defined on the basis of ultrasonography findings, oligomenorrhea and an
increased luteinizing hormone (LH)/follicle stimulating hormone (FSH) ratio (>3).”

Exclusion Criteria

“Subjects were excluded from the study if in the moderate or severe categories. Also,
infertility resulting from male factors, tubular factors and endometriosis was considered
an exclusion criterion.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Partial

See above.

“The subjects were assigned to 2 groups using systematic randomization
method.”

Was allocation to intervention Not
group concealed?
reported
Were patients blind to
intervention group?

Not
reported

Were investigators and care
Not
providers blind to intervention reported
group?

Aromatase inhibitors

89

Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed Not
in the groups to which they
reported
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

No

BMI and ovulation rate is listed as outcomes (data to be collected),
however the results for these outcomes are not reported.

What is the overall risk of
bias?

High

Few criteria fulfilled and the conclusions of the study are likely to be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ ‘systematic randomization method’
Very serious
insufficient information
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
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INCONSISTENCY

No serious

INDIRECTNESS

No serious

PUBLICATION BIAS

IMPRECISI
ON

Serious

No serious

Certainty of
evidence in study

Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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5.4
EVIDENCE REVIEW
Clinical questions:
1. In women with PCOS, is clomiphene citrate effective for improving fertility outcomes?
2. In women with PCOS, is metformin effective for improving fertility outcomes?
3. In women with PCOS and a BMI<30‐32, what is the effectiveness of metformin compared to
clomiphene citrate for improving fertility outcomes?
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Clomiphene citrate and metformin 1

Background
Clomiphene citrate
Clomiphene citrate is a selective oestrogen receptor modulator with both oestrogenic and anti‐oestrogenic
properties (Shelly, Draper et al. 2008). It was first approved for use in women with anovulation in 1967 and
has been used as a first line ovulation induction agent for over 40 years (Pritts 2010). Acting as an anti‐
oestrogen, clomiphene citrate competitively inhibits the binding of estradiol to its receptors in the
hypothalamus and pituitary which in turn blocks the negative feedback effect of endogenous oestrogens
including estradiol. This release of the hypothalamus from negative inhibition results in an increased
secretion of pulsatile gonadotrophin‐releasing hormone secretion from the hypothalamus leading to an
increase in FSH and luteinizing hormone production and secretion from the pituitary gland. This increase in
FSH secretion stimulates follicular growth and estradiol production inducing a midcycle luteinizing hormone
surge and ovulation (Adashi 1984).
Clomiphene citrate is usually given for 5 days, commencing on menstrual cycle day 2 to 5, starting with
50mg/day and increasing to a maximum of 150 mg/day. If ovulation cannot be achieved with clomiphene
citrate administration at maximum doses, clomiphene citrate resistance is defined. If pregnancy cannot be
achieved after six ovulatory cycles with clomiphene citrate, then the patient is described as having
clomiphene citrate failure (Palomba, Falbo et al. 2009).
Studies with clomiphene citrate have shown an ovulation rate of 60–85% and a pregnancy rate of 30–50%
after 6 ovulatory cycles. This apparent discrepancy between good ovulation rates and lower pregnancy rates
has been attributed to the anti‐oestrogenic effects of clomiphene citrate on the endometrium and cervical
mucus. The rates of twin pregnancy and triplets with clomiphene citrate are 5–7% and 0.3%, respectively.
The incidence of ovarian hyperstimulation syndrome is less than 1% (Kafy and Tulandi 2007). A patient’s
lifetime exposure to clomiphene citrate without pregnancy is often limited to 12 treatment cycles, as
additional cycles have been alleged (without adequate evidence) to be at increased risk of borderline ovarian
tumours (Rossing, Daling et al. 1994).
Metformin
Hyperinsulinaemia with insulin resistance is a prominent feature of PCOS (Dunaif, Segal et al. 1989) affecting
approximately 65 to 80% of women with PCOS (DeUgarte, Bartolucci et al. 2005). This results in increased
ovarian androgen biosynthesis in vivo and in vitro and decreased SHBG synthesis from the liver, leading to
increased bioavailability of free androgens. This excess in local ovarian androgen production augmented by
hyperinsulinaemia causes premature follicular atresia and anovulation (Costello and Eden 2003).
This contribution to anovulation in PCOS has led to the introduction of insulin‐sensitizing drugs in an attempt
to restore ovulation and enhance pregnancy. Metformin has been the one studied most widely in PCOS and
has the most reassuring safety profile (Palomba, Falbo et al. 2009). It is a biguanide which is used as an oral
antihyperglycaemic agent in the treatment of DM2 (Elizur and Tuland 2008). The first published report on
the use of metformin as a treatment for PCOS was in 1994 and early studies examining the reproductive
system effects of metformin in women with PCOS showed promising results.
Metformin is available in two formulations: immediate and extended‐release. Therapeutic regimens of
metformin administration in PCOS are not well standardized in clinical practice, and various protocols have
been used in the studies available in literature with an extremely variable target dose of 1500 to 2550 mg
per day having been proposed (Hoeger, Davidson et al. 2008).
Clomiphene citrate and metformin 2

Summary of evidence
Included studies
Four systematic reviews and eight RCTs addressed comparisons relevant to this evidence review.
The characteristics of these are outlined below.

Table of included systematic reviews
Study ID

Sample size

Age & BMI

Sensitivity to CC Intervention

Brown 2016
(SR)

Range: 22 to 255
participants per
study, up to 464
participants in total
across the 5 studies

Age range:
18‐39 years
BMI:
Not reported

Not clearly
reported in all
the included
studies.

Clomiphene;
gonadotropins
See Brown 2016 for
intervention details for
each study

Placebo/no
treatment;
gonadotropins

Range: 64 to 750
participants per
study, up to 2474
participants in total
across 13 studies

Age (range of
means): 23.1 to
32.2 years
BMI (range of
means): NR for all
studies
Age range:
24.2 to 32.8 years
BMI range:
24.3 to 39.4
kg/m2

Varies across
the included
studies.

Letrozole. See PCOS
guidelines with AI
update for intervention
details for each study.

Varies across
included
studies.

Metformin
See Morley 2017 for
intervention details for
each study.

Clomiphene citrate
(CC). See PCOS
guidelines with AI
update for
intervention details
for each study.
Placebo/no
treatment;
CC; or metformin +
CC
See Morley 2017
for study details.

Age (range of
means): 27.8 to
29.3 years
BMI (range of
means): 33.0 to
35.6 kg/m2

CC‐sensitivity is
undefined

Metformin. See PCOS
guidelines with AI
update for intervention
details for each study.

Low ROB

Misso AI (SR)
Low ROB

Morley 2017
(SR)
Low ROB

Palomba 2009
(SR)
Low ROB

Range:
19 to 626
participants per
study,
up to 4014
participants in total
across 22 studies
Range: 76 to 416
participants per
study, up to 493
participants in total
across 2 studies

Comparison

Metformin + CC.
See PCOS
guidelines with AI
update for
intervention details
for each study.

ROB, risk of bias.

Table of included RCTs
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Study ID

Intervention

ROB/

Adults BMI
/ Adol.

N

Egypt

CC= 55 (153 Adults CC=
25.3±2.6
cycles)
CC+FSH=
CC+FSH= 58
24.9±2.3
(159 cycles)

Women Rott
who had
received
CC were
excluded
so
assume
CC naïve.

New
Zealand

M= 35
CC+M= 35

14 to
Rott
20% of
patients
had past
treatme
nt with
CC.
Couples
who had
undergo
ne
previous
fertility
treatme
nt
involving
>5
months
treatme
nt with
CC were
excluded
NR
Rott

certain
Abu Hashim
2012

Johnson
2010

CC) 100 mg CC for 5 days
starting from Day 3 of
spontaneous or induced
menstruation.

Low

CC+FSH) 100 mg CC for 5 days
starting from Day 3 of
spontaneous or induced
menstruation PLUS two vials of
highly purified uFSH, 150 IM on
cycle day 9.
M) Metformin 500 mg t.i.d in a Mod
gradual increasing dose over 2
weeks, stopped once pregnancy
was diagnosed. Each patient
received up to two 3‐month
treatment packages.

Adults M=
26.5±3.5
CC+M=
26.9+4.1

CC+M) Metformin 500 mg t.i.d
in a gradual increasing dose
over 2 weeks was given; for CC
50 mg was the initial dose and
150 mg the highest dose used.
Drugs were commenced
concurrently and standard
monitoring as for a CC cycle was
undertaken in each case. All
study drugs were stopped once
pregnancy was diagnosed.

Karimzadeh
2010

High
M) Metformin “tablets at the
initial dose of 500 mg, which
was increased in a stepwise
manner during the first 3 weeks
to accommodate the side
effects until the patients were
taking a total of 1,500 mg/day
(for 3–6 months).”

Sensitivi Diag.
ty to CC crit.

Setting

Iran

M= 90
M+CC= 88

Adults M=
27.17±1.7
3
M+CC=
27.96±1.1
4

M+CC) Metformin as per above.
Clomiphene citrate: “a dose of
100 mg on days 3–7.
Transvaginal sonography and
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follicular tracking were done. If
there was evidence of ovulation
but the patient did not get
pregnant, the same dosage was
continued for a maximum of
three to six cycles.”
Kjotrod
2011

Mod
M) Metformin for ≥12 weeks
prior to controlled ovarian
stimulation (COS). Dose
gradually increased from 500 to
2000 mg per day during the first
2 weeks of treatment.
(spontaneous pregnancy (SP)
group only).

Denmark M= 74
Adults M= 24.0±
, Finland, Placebo= 75
2.7
Norway,
Placebo=
and
23.6±2.8
Sweden

Placebo) Placebo for ≥12
weeks prior to COS.
Lopez 2004

High
CC) Clomiphene citrate for up
to three cycles. It was “given at
a daily dose of 50 mg for 5 days,
starting on day 5 following
spontaneous or induced uterine
bleeding. If ovulation was
documented but no pregnancy
ensued, the same dose was
used in the next cycle.
However, if no ovulatory
response occurred, the daily
dose was increased by 50 mg
for the subsequent cycle, up to
a maximum daily dose of 150
mg in the third treatment
cycle. Human chorionic
gonadotrophin (HCG,Profasi;
Serono S.A., Madrid, Spain), at a
dose of 5000 IU i.m., was
administered when the lead
follicle was >I7 mm in diameter
on transvaginal
ultrasonography. The cycle was
cancelled if no growing follicle
was seen by day 18‐20…Couples
were advised to have sexual
intercourse the evening of the
HCG injection and the following
day.”

Spain

CC= 38 (104 Adults CC=
cycles)
22.3±1.9
FSH= 38 (91
FSH =
cycles)
21.9±1.9

Rott
The
majority
of
patients
had
previousl
y
received
unsucces
sful CC
treatme
nt.
Therapy Rott
naïve
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FSH) Low‐dose recombinant
FSH for up to three cycles
“recombinant FSH was
commenced on day 3 following
spontaneous or induced
menses. The chronic low‐dose,
step‐up regimen consisted of a
starting dose of 75 IU daily s.c.,
with dose increments of 37.5 IU
daily every 7 days if there was
no evidence of ovarian
response by ultrasonography
(i.e. no follicle >I0 mm in
diameter). This stepwise
increase was continued until
ovarian activity was seen, at
which time the dose was
maintained. In successive
treatment cvcles, the starting
dose of FSH could be modified,
based on the ovarian response
in the previous cycle. Criteria
for HCG injection (5000 1U i.m.)
were the same as for
clomiphene citrate treatment
cycles. A treatment cycle was
cancelled if there was no follicle
growth after 21 days of
gonadotrophin administration.
The injection of HCG was
withheld if four or more follicles
>I4 mm in diameter were
present, because of the
increased risks of OHSS and
multiple pregnancy…Couples
were advised to have sexual
intercourse the evening of the
HCG injection and the following
day.”
Maged 2015

CC) 100 mg CC orally in 2
divided doses from day 3 until
day 7 of the menstrual cycle.
CC+M) 100 mg orally in 2
divided doses from day 3 until
day 7 of the menstrual cycle
PLUS 500 mg metformin 3/d.

High

Egypt

CC= 40
CC+M= 40

Adults CC=
27.3±3.2
CC+M=
27.7±2.9

None of Rott
the
patients
had a
history
of CC
resistanc
e.
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Mukherjee
2010

CC) 100 mg of CC only from day
3 to 7 of menstrual cycle.
Treatment continued for
maximum of three cycles for
pregnancy to occur.

Mod

Adults CC=
23±3.7
CC+FSH=
24±3.7

India

CC= 451
(1313
cycles)
CC+FSH=
460 (1260)
cycles

10
centres
through
out
Europe
and
South
America

Adults CC=
Per
25.7±6.0
protocol CC
FSH=
= 123
25.1±5.2
FSH= 132

CC+FSH) 100 mg CC daily from
day 3 to 7 of menstrual cycle
along with one ampoule of
uFSH 75 IU on day 3 of each
cycle intramuscularly.
Treatment continued for
maximum of three cycles for
pregnancy to occur.

Homburg
2012

CC) ‘The starting dose of CC was Mod
50 mg/day (oral) for 5 days
from Day 4 of a spontaneous or
progestin‐induced
menstruation, rising by 50
mg/day up to 150 mg in
subsequent cycles if ovulation
was not achieved’

Unclear Rott
whether
responsi
ve or
naive.
Women
who
previousl
y failed
to
conceive
or
ovulate
on CC up
to a dose
of 150
mg daily
for five
days
were
excluded
from the
study.
Treatme Rott
nt‐naïve

FSH) ‘Recombinant human FSH
(Puregon, Schering‐Plough,
Houten, The Netherlands) was
given s.c. in a low‐dose protocol
starting with 50 IU on cycle day
4, with weekly increments of 25
IU as necessary to induce a
follicular response (Leader,
2006).’

NR, not reported

Methodological quality/risk of bias
Risk of bias for the included studies were rated as low to high risk of bias. Studies of moderate to high risk of
bias should be interpreted with caution. The most common reasons for the ratings assigned include: unclear
whether randomization had been performed appropriately; unclear whether allocation to the intervention
Clomiphene citrate and metformin 7

group was concealed; unclear whether participants, investigators and outcome assessors were blinded to
the intervention group; unclear if all participants were analysed in the groups to which they were randomly
allocated; power calculations were not reported; lack of direct comparisons between the two groups;
insufficient number of patients in the trials; unclear whether selective outcome reporting had occurred; and
a lack of conflict of interest statements. These methodological issues are likely to have an impact on the
direction of bias and reliability of the findings.

Generalisability
Studies were conducted in university departments, outpatient clinics in hospitals and laboratories covering
countries across Australia, Europe, South America, USA and Asia.

Findings
Due to the heterogeneity in diagnostic criteria and/or threshold/cut off values, meta‐analyses (for pooled
sensitivity and specificity estimates) have not been performed.

Metformin versus placebo
One systematic review (Morley 2017) with up to 14 studies; and one RCT (Kjotrod 2011) were identified to
address this comparison. Metformin was better than placebo for live birth rate per participant, pregnancy
rate per participant and ovulation rate per participant. Pregnancy rate and ovulation rate remained
statistically significantly better than placebo when subgrouped by BMI (BMI<30kg/m2 and BMI>30 or
32kg/m2 subgroups); however live birth rate lost statistical significance when subgrouped by BMI. There
was no statistically significant difference between metformin and placebo for miscarriage rate per pregnancy
(including when subgrouped). Adverse events were statistically significantly lower with placebo than
metformin (including when subgrouped). Multiple pregnancy and OHSS were not reported in the systematic
review. It is important to note that the findings for live birth rate and miscarriage rate are of low certainty
due to serious risk of bias and serious risk of imprecision in the body of evidence; and findings for pregnancy
rate, ovulation rate and adverse events are of moderate certainty due to serious risk of bias. Risk of bias
appraisals and GRADE assessments have been adopted from previous versions of this guideline (WHO 2014).
In an RCT of 149 participants, with moderate certainty, there were no statistically significant differences
between metformin and placebo for pregnancy rate per participant, multiple pregnancy rate per pregnancy
or miscarriage rate per pregnancy.
The majority of the trials stopped metformin at diagnosis of pregnancy or at week 12.
Note: insufficient evidence of a differential effect of metformin on BMI.
Study ID

Morley 2017 (systematic review)

Outcome (rank)

Time
point

No.

Certainty

N

Odds Ratio (M‐H,
Fixed) [95% CI]

P value

I2 % Favours

RCT
s

(Quality of
evidence)#

Live birth rate (9)

4

435

1.59 [1.00, 2.51]

0.049

0

Metformin Low (A,B)

BMI<30kg/m2

3

370

1.51 [0.94, 2.44]

0.091

0

None (M)
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BMI>30kg/m2

1

65

2.87 [0.51, 16.01]

0.23

NA

None (M)

Miscarriage rate*(8)

4

200

0.58 [0.25, 1.34]

0.20

0

None (M)

BMI<30kg/m2

3

188

0.63 [0.26, 1.53]

0.31

1

None (M)

BMI>30kg/m2

1

12

0.25 [0.02, 4.00]

0.33

NA

None (M)

Pregnancy rate (5)

9

1027 1.93 [1.42, 2.64]

0.00003 43

Metformin Moderate (A)

BMI<30kg/m2

5

733

1.89 [1.35, 2.65]

0.00022 69

Metformin

BMI>30kg/m2

4

294

2.21 [0.98, 4.98]

0.055

Metformin

Ovulation rate (5)

14

701

2.55 [1.81, 3.59]

0.00001 58

Metformin Moderate (A)

BMI<30kg/m2

5

229

4.15 [2.31, 7.45]

0.00001 82

Metformin

BMI>30kg/m2

10

472

1.96 [1.28, 3.01]

0.0021

Metformin

Adverse events (GI)

7

670

4.76 [3.06, 7.41]

0.00001 61

Placebo

BMI<30kg/m2

4

393

5.61 [2.89, 10.88]

0.00001 0

Placebo

BMI>30kg/m2

3

277

4.13 [2.28, 7.49]

0.00001 86

Placebo

Study ID

Kjotrod 2011 (RCT)

Duration

N

Events/n group (%)

Outcome (rank)

Metformin

Placebo

0

19

3m

Low (A,B)

Moderate (A)

Certainty

P value

Favours

(Quality of
evidence)

Pregnancy rate (5)

149

15/74 (20.3)

8/75 (10.7)

0.1047

None (M)

Moderate (B)

Multiple pregnancy rate* (9)

149

0/15 (0)

0/8 (0)

NR

None

Moderate (B)

Miscarriage rate* (8)

149

0/15 (0)

0/8 (0)

NR

None

Moderate (B)

NR, not reported; *per pregnancy; ** per participant; (M) in direction of metformin but not statistically significant; (C)
in direction of CC but not statistically significant; # According to Morley 2017 SoF table; A, serious risk of bias; A2, very
serious risk of bias; B, serious risk of imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2,
very serious risk of inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of
indirectness; F, serious risk of publication bias.

CC v placebo
One high quality systematic review with low risk of bias found that clomiphene citrate was better than
placebo for pregnancy rate per participant and ovulation rate per participant, however the evidence was of
very low certainty due to very serious risk of bias and imprecision. The evidence obtained from this
systematic review is generalisable to patient population in terms of age and BMI. The setting was varied and
study locations included USA and Canada.
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Study ID

Brown 2016 (systematic review)

Certainty
(Quality of
evidence)#

N

Odds Ratio (M‐H,
Fixed) [95% CI]

P value

I2 % Favours

3

133

5.91 [ 1.77, 19.68 ]

0.0038

0

CC

Very low (A2, B)

3

133

7.47 [3.24 to 17.23]

0.00001 0

CC

Very low (A2, B)

No.

Outcome (rank)

Time
point

Pregnancy rate (5)

1‐5c

Ovulation rate (5) ^

1‐5c

RCT
s

# Based on information in Brown 2016 SoF table; ^ ovulation rate is taken from the 2009 version of this Cochrane
review, the outcome ‘ovulation rate’ has been removed in the 2016 update of this systematic review.

Metformin versus CC
One systematic review (Morley 2017) with up to 7 studies was identified to address this comparison. There
were no statistically significant differences between metformin and clomiphene for live birth rate per
pregnancy, multiple pregnancy per pregnancy, miscarriage rate per pregnancy, pregnancy rate or ovulation
rate. When subgrouped by BMI, CC was better than metformin for live birth rate, pregnancy rate and
ovulation rate in BMI>30kg/m2; and metformin was better than CC for pregnancy rate in BMI<30kg/m2.
Adverse events and OHSS were not reported in the systematic review. It is important to note that the
findings for live birth rate, multiple pregnancy rate and pregnancy rate are of very low certainty due to very
serious risk of bias, serious risk of imprecision and for live birth rate, also serious risk of inconsistency;
findings for miscarriage rate and ovulation rate are of low certainty due to serious risk of bias and serious
risk of imprecision in the body of evidence.
Study ID

Morley 2017 (systematic review)

Outcome

Time
point

No.

Certainty

N

Odds Ratio (M‐H,
Fixed) [95% CI]

P value

I2 % Favours

RCT
s

Live birth rate (9)

5

741

0.71 [0.49, 1.01]

0.060

86

None (C)

BMI<30kg/m2

3

241

1.71 [1.00, 2.94]

0.052

78

None (M)

BMI>30kg/m2

2

500

0.30 [0.17, 0.52]

0.00002 0

CC

Multiple pregn* (9)

5

201

0.33 [0.06, 1.68]

0.18

0

None

BMI<30kg/m2

3

103

0.32 [0.05, 2.24]

0.25

5

None (M)

BMI>30kg/m2

2

98

0.33 [0.02, 6.69]

0.47

NA

None (M)

Miscarriage**(8)

5

741

0.92 [0.50, 1.67]

0.77

52

None (M)

BMI<30kg/m2

3

241

1.58 [0.61, 4.09]

0.34

61

None (C)

BMI>30kg/m2

2

500

0.61 [0.27, 1.38]

0.23

NA

None (M)

Pregnancy rate (5)

7

NR

Subtotals only

NR

NR

NA

(Quality of
evidence)

Very low (A2,B,C)

Very low (A2,B)

Low (A2)

Very low (A2,B)
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BMI<30kg/m2

5

490

1.56 [1.05, 2.33]

0.027

BMI>30kg/m2

2

500

0.34 [0.21, 0.55]

0.00001 0

CC

Ovulation rate (5)

6

NR

Subtotals only

NR

NR

NA

BMI<30kg/m2

4

312

0.81 [0.51, 1.28]

0.36

0

None (C)

BMI>30kg/m2

2

500

0.29 [0.20, 0.43]

0.00001 0

41

Metformin

Low (A2)

CC

NR, not reported; *per pregnancy; ** per participant; (M) in direction of metformin but not statistically
significant; (C) in direction of CC but not statistically significant; # According to Morley 2017 SoF table; A,
serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; B2, very serious risk of
imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency; D, serious risk of
imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of publication
bias.

Metformin versus metformin + CC
One high quality systematic review with low risk of bias evaluating two RCTs with a mean BMI ≥ 30 kg/m2
(Palomba 2009) and two RCTs (one medium quality RCT with moderate risk of bias (Johnson 2010) and one
low quality RCT with high risk of bias (Karimzadeh 2010) were identified by the search. Metformin plus CC
was better than metformin alone for ovulation rate, pregnancy rate and live birth rate. There was no
statistically significant difference between metformin plus CC and metformin alone for miscarriage rate or
adverse events.
Outcome

Live birth
rate per
patient

Ovulation
rate per
patient

Johnson 2010 (RCT)

Karimzadeh 2010 (RCT)

Palomba 2009 (SR)

Low to very low certainty

Very low certainty

Low certainty

9‐20% of the metformin +
clomiphene citrate versus
metformin groups had past
treatment with metformin
or clomiphene citrate,
BMI≤32

CC sensitivity not reported

Metformin = 10/35 (29%)

Outcome not addressed

All women: OR 0.23 [0.13,
0.40] Q=0.533 (p=0.465 test
for heterogeneity) p<0.0001
(for test of overall effect) (2
studies, 741 participants) –
favouring M + CC

(Menstrual cycle
improvement rate per
patient)

All women: OR 0.23 [0.15,
0.34] Q=0.948 (p=0.330 test
for heterogeneity) p<0.0001
(for test of overall effect) (2

BMI 25‐29.9 kg/m2

Met+clom = 15/35 (43%)
Not statistically significant –
p=0.46

Metformin = 23/35 (+2
suggested) (66%)
Met+clom = 27/35 (77%), p
value not reported
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studies, 741 participants) –
favouring M + CC

Metformin = 55.5%
Clomiphene citrate +
metformin = 62.5%
None of the groups were
significantly different
(P=0.38).
Pregnancy
rate per
patient

Metformin = 14/35 (40%)
Met+clom = 19/35 (54%)
Not statistically significant –
p=0.35

Metformin = 13 patients/90
total patients (14.4%)
Clomiphene citrate +
metformin = 13 patients/88
total patients (14.4%)
None of the groups were
significantly different
(P=0.56).

Multiple
pregnancy
rate

Metformin = 1/35 (3%)

Metformin = 0%

Met+clom = 1/35 (3%) (p
value not reported)

Clomiphene citrate +
metformin = 1.1%

All women: OR 0.23 [0.14,
0.37] Q=0.244 (p=0.622 test
for heterogeneity) p<0.0001
(for test of overall effect) (2
studies, 741 participants) –
favouring M + CC

Outcome not addressed

None of the groups were
significantly different
(P=0.3).
Miscarriage
rate per
patient

Spontaneous abortion < 20
weeks (per patient)

Outcome not addressed

All women: OR 0.47 [0.22,
1.0] Q=0.052 (p=0.820 test
for heterogeneity) p=0.069
(for test of overall effect) (2
studies, 741 participants) –
favouring M + CC

Outcome not addressed

All women: OR 0.86 [0.23,
3.04] Q=0.03 (p=1.0 test for
heterogeneity) p=0.993 (for
test of overall effect) (2
studies, 741 participants) –
favouring M + CC

Metformin = 4/35 (11%)
Met+clom = 3/35 (8.6%) (p
value not reported)
Fetal loss ≥ 20 weeks (per
patient)
Metformin = 0/35 (0%)
Met+clom = 0/35 (0%) (p
value not reported)

Adverse
events

(per patient – mild to
serious)
Metformin = 16/35 (46%)
Met+clom = 21/35 (60%) (p
value not reported)
Women with severe side
effects may also appear as
having moderate and mild
side effects.
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CC versus metformin + CC
One systematic review (Morley 2017) with up to 21 studies; and one RCT (Maged 2015) were identified to
address this comparison. Metformin plus CC was statistically significantly better than CC alone for
pregnancy rate per participant and ovulation rate per participant, including when subgrouped by BMI
(BMI<30kg/m2 and BMI>30 subgroups). Adverse events were statistically significantly better with CC alone
than with metformin plus CC. There was no statistically significant difference between metformin plus CC
and CC alone for live birth rate per pregnancy, multiple pregnancy rate per pregnancy or miscarriage rate per
pregnancy. OHSS was not reported in the systematic review. It is important to note that the findings for live
birth rate, multiple pregnancy and miscarriage rate are of low certainty due to serious risk of bias and
serious risk of imprecision in the body of evidence; and findings for pregnancy rate, ovulation rate and
adverse events are of moderate certainty due to serious risk of bias.
The additional RCT Maged 2015 was insufficient evidence to supplement the findings of Morley 2017.
Study ID

Morley 2017 (systematic review)

Outcome

Time
point

No.

N

RCT
s

Odds Ratio (M‐H,
Fixed) [95% CI]

Certainty
P
value

I2 % Favours

Live birth rate (9)

9

1079 1.21 [0.92, 1.59]

0.18

20

None (M+C)

BMI<30kg/m2

5

531

1.14 [0.78, 1.67]

0.49

47

None (M+C)

BMI>30kg/m2

4

548

1.28 [0.86, 1.91]

0.22

0

None (M+C)

Multiple pregn* (9)

6

342

0.46 [0.15, 1.42]

0.18

0

None (M+C)

BMI<30kg/m2

3

178

0.43 [0.10, 1.85]

0.26

0

None (M+C)

BMI>30kg/m2

3

164

0.50 [0.08, 3.12]

0.46

NA

None (M+C)

Miscarriage*(8)

8

400

1.30 [0.80, 2.12]

0.28

0

None

BMI<30kg/m2

4

228

1.27 [0.65, 2.51]

0.49

0

None

BMI>30kg/m2

4

172

1.34 [0.67, 2.68]

0.41

0

None

Pregnancy rate (5)

16

1529 1.59 [1.27, 1.99]

BMI<30kg/m2

9

834

BMI>30kg/m2

7

695

Ovulation rate (5)

0.00005 33

M+CC

1.46 [1.08, 1.98]

0.015

38

M+CC

1.76 [1.26, 2.47]

0.00089 33

M+CC

21

1624 1.57 [1.28, 1.92]

0.00001 64

M+CC

BMI<30kg/m2

11

755

1.79 [1.32, 2.41]

0.00016 57

M+CC

BMI>30kg/m2

9

814

1.52 [1.15, 2.01]

0.0037

70

M+CC

BMI not reported

1

55

0.43 [0.13, 1.37]

0.15

NA

None (C)

Adverse events

3

591

3.97 [2.59, 6.08]

0.00001 47

CC

(Quality of
evidence)

Low (A,B)

Low (A,B)

Low (A,B)

Moderate (A)

Moderate (A)

Moderate (A)

Clomiphene citrate and metformin 13

BMI<30kg/m2

Study ID

3

591

3.97 [2.59, 6.08]

Maged 2015 (RCT)

Duration

N

Events/n group (%)

0.00001 47

CC

3 cycles or months?

Certainty

P value

Favours

(Quality of
evidence)

Outcome (rank)

CC

CC+M

Pregnancy rate** (5)

4/40 (10)

4/40 (10)

1.0

None

Low (A2, B)

Those who ovulated (5)

16/40 (40

18/40 (45)

1.0

None

Low (A2, B)

Minor adverse effects
(nausea)

1/40

0/40

NR

None

Low (A2, B)

NR, not reported; *per pregnancy; ** per participant; (M) in direction of metformin but not statistically significant; (C)
in direction of CC but not statistically significant; # According to Morley 2017 SoF table; A, serious risk of bias; A2, very
serious risk of bias; B, serious risk of imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2,
very serious risk of inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of
indirectness; F, serious risk of publication bias.

CC versus aromatase inhibitors (letrozole)
Thirteen RCTs (level II) compared letrozole with CC. Seven of these RCTs had a high risk of bias (Atay, Cam et
al. 2006, Zeinalzadeh, Basirat et al. 2010, Sheikh‐El‐Arab Elsedeek and Elmaghraby 2011, Banerjee Ray, Ray
et al. 2012, Kar 2012, Nazik and Kumtepe 2012, Selim and Borg 2012), two had a moderate risk of bias
(Begum, Ferdous et al. 2009, Dehbashi, Kazerooni et al. 2009) and four had a low risk of bias (Bayar, Kiran et
al. 2006, Badawy, Abdel Aal et al. 2009, Roy, Baruah et al. 2012, Legro, Brzyski et al. 2014). Upon meta‐
analysis, we found that letrozole was better than clomiphene citrate for ovulation rate per patient (Atay,
Cam et al. 2006, Begum, Ferdous et al. 2009, Dehbashi, Kazerooni et al. 2009, Sheikh‐El‐Arab Elsedeek and
Elmaghraby 2011, Banerjee Ray, Ray et al. 2012, Nazik and Kumtepe 2012, Roy, Baruah et al. 2012, Legro,
Brzyski et al. 2014); pregnancy rate per patient (Atay, Cam et al. 2006, Bayar, Kiran et al. 2006, Badawy,
Abdel Aal et al. 2009, Begum, Ferdous et al. 2009, Dehbashi, Kazerooni et al. 2009, Zeinalzadeh, Basirat et al.
2010, Sheikh‐El‐Arab Elsedeek and Elmaghraby 2011, Banerjee Ray, Ray et al. 2012, Kar 2012, Nazik and
Kumtepe 2012, Roy, Baruah et al. 2012, Selim and Borg 2012, Legro, Brzyski et al. 2014); and per cycle (Nazik
and Kumtepe 2012, Roy, Baruah et al. 2012, Selim and Borg 2012); and live birth rate per patient (Bayar,
Kiran et al. 2006, Dehbashi, Kazerooni et al. 2009, Banerjee Ray, Ray et al. 2012, Roy, Baruah et al. 2012,
Legro, Brzyski et al. 2014). There was no difference between letrozole and clomiphene citrate for ovulation
rate per cycle (Bayar, Kiran et al. 2006, Badawy, Abdel Aal et al. 2009, Nazik and Kumtepe 2012, Roy, Baruah
et al. 2012, Selim and Borg 2012); multiple pregnancy rate per patient (Atay, Cam et al. 2006, Badawy, Abdel
Aal et al. 2009, Dehbashi, Kazerooni et al. 2009, Zeinalzadeh, Basirat et al. 2010, Kar 2012, Nazik and
Kumtepe 2012, Roy, Baruah et al. 2012, Legro, Brzyski et al. 2014); and miscarriage rate per patient (Bayar,
Kiran et al. 2006, Badawy, Abdel Aal et al. 2009, Begum, Ferdous et al. 2009, Dehbashi, Kazerooni et al. 2009,
Banerjee Ray, Ray et al. 2012, Kar 2012, Nazik and Kumtepe 2012, Roy, Baruah et al. 2012, Legro, Brzyski et
al. 2014). When subgroup analysis was conducted for studies that included women with PCOS who were
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therapy naïve, there was no difference between the two interventions for any outcome though we note that
for pregnancy rate per patient the OR 1.68 [95% CI 0.96, 2.94] had an I2 of 0% and a p value of 0.07.
Outcome

RCTs*

PCOS &**

Effect estimate***

Favours

Ovulation rate per
patient

2L 2M 5H

TN CCR U

OR 2.01 [95% CI 1.47, 2.76], I2=35%, P<0.0001

letrozole

Ovulation rate per cycle

3L 2H

TN U

rate ratio 0.97 [95% CI 0.87, 1.07], I2=0%, P=0.51

ND

Pregnancy rate per
patient

4L 2M 7H

TN CCR U

OR 1.56 [95% CI 1.22, 2.00], I2=31%, P=0.0004

letrozole

Pregnancy rate per cycle

1L 2H

TN CCR U

rate ratio 1.45 [95% CI 1.03, 2.05], I2=0%, P=0.03

letrozole

Live birth rate per
patient

3L 1M 1H

TN CCR U

OR 1.78 [95% CI 1.37, 2.32], I2=0%, P<0.0001

letrozole

Multiple pregnancy rate
per patient

3L 1M 4H

TN CCR U

OR 0.54 [95% CI 0.22, 1.33], I2=0%, P=0.18

ND

Miscarriage rate per
patient

4L 2M 3H

TN CCR U

OR 1.47 [95% CI 0.98, 2.20], I2=0%, P=0.06

ND

*Risk of bias: L, low risk of bias, high quality; M, moderate risk of bias, medium quality; H, high risk of bias, low
quality. **Includes women with PCOS and one or more of: TN, therapy naïve; CCR, clomiphene citrate‐resistant;
U, unknown whether therapy naïve or clomiphene citrate‐resistant. ***OR, odds ratio

CC versus gonadotrophin (FSH)
Two RCTs were identified by the search to address this comparison. One RCT was low quality with high risk
of bias (Lopez 2004) compared recombinant FSH with CC in women with PCOS who were therapy naïve and
found that there was no difference between the two interventions for all fertility outcomes. The second was
a multi‐centre RCT with moderate risk of bias (Homburg 2012) comparing CC with low dose gonadotrophins,
as the first line therapy for ovulation induction in anovulatory women with PCOS who were therapy naïve.
They reported with per protocol analysis that the clinical pregnancy rate was significantly higher in the
gonadotrophin treated group. Furthermore the chance of pregnancy was almost double in the first
treatment cycle when compared to clomiphene citrate. Brown 2016 meta‐analysed these same two RCTs
combining data for live birth rate and ongoing pregnancy rate and found that gonadotrophins were better
than clomiphene citrate (OR 0.64 [ 0.41, 0.98 ] p=0.041, I2=0%). Meta‐analysis of the two studies for clinical
pregnancy rate found that clomiphene citrate was better than gonadotrophins (OR 0.61 [0.40, 0.93] p=0.021,
I2=0%). It is important to be cautious of these results (using per protocol event rates), as the number of
participants randomised has been used as the denominator when the denominator should have been the
number of participants per protocol.
Study ID

Lopez 2004 (RCT) high ROB
N

Duration
Events/n group (%)

Up to 3 cycles
P value

Certainty

Favours
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Outcome (rank)

CC

rFSH

(Quality of
evidence)

Live birth rate* (9)

6/9 (67)

11/16 (69)

NR

None

Very low (A2,B,E,F)

Multiple pregnancy* (9)

1/9 (11)

3/16 (19)

1.0

None

Very low
(A2,B,E,F)

Miscarriage*(8)

3/9 (33)

5/16 (31)

NR

None

Very low
(A2,B,E,F)

Pregnancy rate (5)

9/38 (24)

16/38 (42)

0.09

None

Very low
(A2,B,E,F)

Ovulation rate (per cycle) (5)

55c/104c (53) 67c/91c (74)

NR

None

Very low
(A2,B,E,F)

*per pregnancy
Study ID

Homburg 2012 (RCT) moderate ROB
N

Outcome (rank)

Duration

Events/n group (%)
CC

FSH

Up to 3 cycles

Certainty

P value

Favours

(Quality of
evidence)

Multiple pregnancy* (9)

255

0/54

2/76

NR

None

Low (A2,E)

Miscarriage*(8)

255

5/54

7/76

NR

None

Low (A2,E)

Pregnancy rate** (5)

255

54/123 (44)

76/132 (58)

0.03

FSH

Low (A2)

*per pregnancy **per patient. Using per protocol data. A, serious risk of bias; A2, very serious risk of bias; B, serious risk
of imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of
inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F,
serious risk of publication bias.

CC versus CC + gonadotrophin (FSH)
Two RCTs were identified to address this comparison, however there was insufficient evidence to determine
whether one intervention was better than the other.
Study ID

Abu Hashim 2012 (RCT) low ROB
N

Duration

Events/n group (%)

Up to 3 cycles

Certainty

P value

Favours

(Quality of
evidence)

Outcome (rank)

CC

CC+FSH

OHSS (9)

0/55

0/58

NA

None

Moderate

Multiple pregnancy* (9)

1/12 (8.3)

1/14 (7.1)

0.21

None

Moderate

Miscarriage*(8)

2/12 (16.7)

2/14 (14.3)

0.38

None

Moderate

Pregnancy rate (5)

12/55 (21.8)

14/58 (24.1)

0.36

None

Moderate
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42/55 (76.3)

Ovulation rate** (5)

Study ID

Mukherjee 2010 (RCT) moderate ROB
N

46/58 (79.3)

0.58

Duration

Max 3 cycles

Certainty

P value

Favours

(Quality of
evidence)

Events/n group (%)

None

Moderate

Outcome (rank)

CC

CC+FSH

Miscarriage*(8)

4/42 (9.5)

9/102 (8.8)

0.99

None

Low

Pregnancy rate (5)

42/451 (9.3)

102/460 (22)

0.0001

CC+FSH

Low

*per pregnancy **per patient

Recommendations
EVIDENCE‐BASED RECOMMENDATIONS
Metformin could be used alone to improve ovulation, pregnancy and live birth rates in
women with PCOS, who are anovulatory and are infertile with no other infertility factors.

Conditional

Women with PCOS should be counselled about the potential side effects prior to
treatment with metformin.

Strong

Clomiphene citrate could be used alone to improve ovulation and pregnancy rates in
women with PCOS, who are anovulatory and are infertile with no other infertility factors.

Conditional

When deciding on metformin or clomiphene citrate for ovulation induction for women
who are obese (BMI is ≥30kg) with anovulatory infertility, with no other infertility factors,
clomiphene citrate could be used.

Conditional

If considering using metformin to treat women who are anovulatory, have a body mass
index ≥30kg/m2, and are infertile with no other infertility factors, clomiphene citrate
could be added to improve fertility outcomes.

Conditional

Metformin could be combined with clomiphene citrate to improve fertility outcomes
rather than persisting with further treatment with clomiphene citrate alone in women
who are clomiphene citrate resistant, anovulatory and infertile with no other infertility
factors.

Conditional

CLINICAL PRACTICE POINTS
The risk of multiple pregnancy is increased with clomiphene citrate use and therefore monitoring must
(6)/may (7) be considered. (going with may)
Prolonged (>12 treatment cycles) unsuccessful use of ovulation induction agents should be avoided.
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RESEARCH RECOMMENDATION
Research rec: Further adequately powered, well designed, conducted and reported RCTs are required to
compare metformin with CC in women with PCOS with a BMI<30kg/m2 including assessing the outcome
of live birth rate.
If not a general research recs section, make sure this is in AI section as well
Further methodologically rigorous trials are important to address:
1) whether the addition of metformin to clomiphene citrate improves live birth rate compared to
aromatase inhibitors in anovulatory women with no other infertility factors
2) whether there is a difference in effectiveness between clomiphene citrate, aromatase inhibitors and
metformin in anovulatory, infertile women depending on BMI
Minimum reported outcomes: live birth rates (see and refer to Wu/core outcomes paper)
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GRADE framework
Interactive Evidence to Decision Framework
1. In women with PCOS, is clomiphene citrate effective for improving fertility outcomes?
2. In women with PCOS, is metformin effective for improving fertility outcomes?
3. In women with PCOS and a BMI<30‐32, what is the effectiveness of metformin compared to
clomiphene citrate for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Probably favours
other options

Favours other
options

Research evidence
Refer to above evidence.
Panel discussion

Uncertainty in the evidence.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Research evidence
Refer to above evidence review.
Panel discussion

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

4comp
Moderate

1
High

Research evidence
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Refer to above evidence review for risk of bias and certainty of evidence.
Panel discussion
Varies by outcome. Overall low to moderate.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

A GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Ovulation, pregnancy and live birth birth. Uncertainty around acceptable risk.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
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Both are low cost and widely available. Varies depending on metformin or CC.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Insufficient evidence to guide a decision.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Increases if available globally. Varies according locations. Not available in some countries.

Acceptability
Clomiphene citrate and metformin 21

Is the option acceptable to key stakeholders?
Judgement

Don't know

2
Varies

No

Probably No

Probably Yes

Yes

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Some health authorities may reject metformin. Variables in decision making.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Depends on resources in country. Easy to take and affordable in most countries. Varies according to
geographic location. Patient compliance will vary.
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CONCLUSIONS
Evidence-based recommendation 1

Metformin could be used alone to improve ovulation, pregnancy and live birth rates in women with PCOS,
who are anovulatory and are infertile with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 2

Women with PCOS should be counselled about the potential side effects prior to treatment with metformin.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 3

Clomiphene citrate could be used alone to improve ovulation and pregnancy rates in women with PCOS, who
are anovulatory and are infertile with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

7
Conditional
recommendation for
the option

3
Strong
recommendation for
the option

Evidence-based recommendation 4

When deciding on metformin or clomiphene citrate for ovulation induction for women who are obese (BMI is
≥30kg) with anovulatory infertility, with no other infertility factors, clomiphene citrate could be used.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option
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Evidence-based recommendation 5

If considering using metformin to treat women who are anovulatory, have a body mass index ≥30kg/m2, and
are infertile with no other infertility factors, clomiphene citrate could be added to improve fertility outcomes.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 6

Metformin could be combined with clomiphene citrate to improve fertility outcomes rather than persisting
with further treatment with clomiphene citrate alone in women who are clomiphene citrate resistant,
anovulatory and infertile with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point

The risk of multiple pregnancy is increased with clomiphene citrate use and therefore monitoring must
(6)/may (7) be considered. (going with may)
Prolonged (>12 treatment cycles) unsuccessful use of ovulation induction agents should be avoided.

Subgroup considerations
Interventions may have differential effects on key fertility outcomes according to BMI subgroups.
Implementation considerations
Availability of CC and metformin
Regulatory approval of metformin for fertility outcomes
Professional bodies should implement
Monitoring and evaluation
Get generic statement.
Research priorities
Further adequately powered, well designed, conducted and reported RCTs are required to:




compare metformin with CC in women with PCOS with a BMI<30kg/m2 including assessing the outcome of
live birth rate
determine whether addition of gonadotrophins to clomiphene citrate improves fertility outcomes
whether there is a difference in effectiveness between clomiphene citrate, aromatase inhibitors and metformin
in anovulatory, infertile women depending on BMI
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Need to identify key outcomes relevant to all stakeholders to be minimally reported in all clinical trials.
outcomes: live birth rates
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to that of clomiphene citrate in patients with polycystic ovarian syndrome." J Reprod Med 55(1‐2): 36‐40.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and
table of excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO – Clomiphene citrate
KEY CONTACT: Rob Norman RANK: 4

Participants (P)

Interv
ention
(I)

Comparison
(C)

Outcomes
(O)

Study
type

Limits

Women of any age, ethnicity and
weight with PCOS diagnosed by
Rotterdam, NIH or AIS and

Any
type,
dose
and
frequenc
y of
clomiph
ene
citrate.

Placebo, no
intervention,
other infertility
treatment
interventions
(ie. aromatase
inhibitor,
metformin,
gonadotrophins
, ovarian
surgery)
including
clomiphene
citrate in
combination
with other
infertility
treatment
intervention(s).

Live birth
rate,
pregnancy
rate
(biochemical
or clinical
ultrasound),
ovulation,
single and
multiple
pregnancies,
miscarriage
rate, other
adverse
events,
quality of
life, cost
effectiveness
.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment
,
randomised
controlled
trials
(RCTs).

English
languag
e.
Update
WHO
search.

Placeb
o, no
interve
ntion
or any
interve
ntion
other
than
clomip
hene
citrate.

Any
intervention
other than
those listed in
the inclusion
criteria.

None.

Non‐
evidence
based
guidelines
, non‐
systematic
reviews,
any study
lower
than a
RCT.

1) at least one patent tube
2) normal sperm

Inclusion criteria

AND
3) have never been treated or been
exposed to treatment for infertility
(therapy naïve) OR
4) have been treated or exposed to
treatment OR
5) have been treated or exposed to
clomiphene citrate and ovulate but
don’t conceive (clomid failure) OR
6) have been treated or exposed to
clomid and don’t ovulate (clomid
resistant).
Also specifically identifying the 4
phenotypes where possible.

Exclusion criteria

Women without diagnosis of PCOS.
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PICO – Metformin
KEY CONTACT: Rob Norman RANK: 7 Note from primary care: consider as a practice point, whether metformin can
be used in initial stages pre‐referral and in resource poor or isolated settings where specialist services, ultrasound
monitoring etc are limited.

Participants (P)

Interv
ention

Comparison
(C)

Outcomes
(O)

Study
type

Limits

Women of any age, ethnicity and
weight with PCOS diagnosed by
Rotterdam, NIH or AIS and

At least
1000mg
of any
type of
metform
in at any
frequenc
y
includin
g slow
release
and
standard
release.

Placebo, no
intervention,
other infertility
treatment
interventions
(ie. clomiphene
citrate,
aromatase
inhibitors,
gonadotrophin,
ovarian surgery)
including
metformin in
combination
with other
infertility
treatment
intervention(s).

Live birth
rate,
pregnancy
rate
(biochemical
or clinical
ultrasound),
ovulation,
single and
multiple
pregnancies,
miscarriage
rate, other
adverse
events,
quality of
life, cost
effectiveness
.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment
s,
randomised
controlled
trials
(RCTs).

English
languag
e.
Update
WHO
search.

Placeb
o, no
interve
ntion
or any
interve
ntion
other
than
metfor
min.

Any type, dose
and frequency
of metformin
alone.

None.

Non‐EB
guidelines
, non‐
systematic
reviews,
any study
lower
than a
RCT.

1) at least one patent tube

Inclusion criteria

2) normal sperm AND
3) have never been treated or been
exposed to treatment for infertility
(therapy naïve) OR
4) have been treated or exposed to
treatment OR
5) have been treated or exposed to
clomiphene citrate and ovulate but
don’t conceive (clomid failure) OR
6) have been treated or exposed to
clomid and don’t ovulate (clomid
resistant).
Subgroup by BMI.
Also specifically identifying the 4
phenotypes where possible.

Exclusion criteria

Women without diagnosis of PCOS.
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GRADE Working Group grades of evidence
High certainty: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.
Low certainty: Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.
Very low certainty: We are very uncertain about the estimate.
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Appendix II: Appraisal tables of included studies
Study ID
Study citation

Brown 2016
Brown, J., & Farquhar, C. (2016). Clomiphene and other antioestrogens for
ovulation induction in polycystic ovarian syndrome. Cochrane Database of
Systematic Reviews, 12, CD002249.
THE SYSTEMATIC REVIEW’S PICO
Patient/population/
Clomiphene citrate vs placebo: women of reproductive age with WHO
participants
group two anovulation.
Clomiphene citrate vs gonadotropins: women with PCOS according to
Rotterdam criteria
N
5 studies, n=464 which are relevant to this evidence review
The following details will be documented in table of characteristics of included studies in evidence
review: Sample size; Age and BMI; Sensitivity to Clomiphene citrate
Intervention/indicator
Comparison 1. Clomiphene citrate:
Cudmore 1966‐ 50mg clomiphene citrate (days 1‐14) for 3 cycles then 3
cycles. No infertility treatment in the three months prior to the study, but
sensitivity to clomiphene citrate is not reported.
Garcia 1985‐ 50 mg clomiphene citrate, increased by 50mg if ovulation failed
to occur, up to 250 mg for 5 cycles then 5 cycles. Sensitivity to clomiphene
citrate not reported.
Johnson 1966‐ 100mg clomiphene citrate days 6‐10 for 1 cycle then 1 cycle.
Sensitivity to clomiphene citrate not reported.

Comparison/control

Comparison 2. Clomiphene citrate
See evidence review for intervention details for Lopez 2004 and Homburg
2012
Comparison 1. Placebo:
Cudmore 1966‐ Placebo (days 1‐14) for 3 cycles then 3 cycles
Garcia 1985‐ Placebo, 1 tablet, increased up to 5 tablets similar to treatment
for 5 cycles then 5 cycles.
Johnson 1966‐ Placebo days 6‐10 for 1 cycle then 1 cycle.
2. Gonadotropins
See evidence review for intervention details for Lopez 2004 and Homburg
2012

 Ovulation rates per patient
 Pregnancy rates per patient
 Live birth/ongoing pregnancy
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
SELECTION
BIAS

Outcomes
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Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Is there a summary of Partial
the results of
individual studies?
Were the strengths
Yes
and limitations of

REPORTING
BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION

Does the review have
a clearly‐ focused
question?
Does the review have
specified
inclusion/exclusion
criteria?
If there were
specified inclusion/
exclusion criteria,
were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
document a
comprehensive
search strategy?
Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Clomiphene citrate and metformin 33

FUNDING BIAS

included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?
Were there any
conflicts of interest in
the writing or funding
of this review?

Yes

Yes

Yes
No

Comments

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where
criteria have not been fulfilled it is very unlikely the
conclusions of the study would be affected.
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Study ID
Study citation

Misso 2012
Misso ML, Wong JA, Teede HJ, Hart R, Rombauts L, Melder AM, Normal RJ
and Costello MF. Aromatase inhibitors for PCOS: a systematic review and
meta‐analysis. Human Reproduction Update (2012) 18(3):301‐312
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
“Women of any age, ethnicity and weight with PCOS”
participants
N

13 studies, n=2059

Setting
Intervention/indicator

13 different settings (international)
Aromatase inhibitor (any type, dose and frequency)

“Placebo, no intervention, other infertility treatment interventions (i.e.
another type of aromatase inhibitor, metformin, CC, gonadotrophins,
ovarian surgery) including aromastase inhibitors in combination with other
fertility treatment interventions”.
Outcomes
Primary: Live birth rate, adverse events
Secondary: Pregnancy rate, ovulation, single and multiple pregnancies,
miscarriage rate, quality of life, cost effectiveness
Inclusion Criteria
PCOS (Rotterdam, NIH or AIS criteria)
At least one patent tube, normal sperm,
‐ never treated or exposed to infertility treatment (therapy naïve) or
‐ have been treated or exposed to treatment or
‐ have been treated or exposed to CC and ovulated but did not conceive (CC
failure) or
‐ have been treated or exposed to CC and did not ovulate (CC resistant)
Exclusion Criteria
Women without a diagnosis of PCOS
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind ?
to authors,
institutions and
affiliations?
Does the review have Yes
PICOS structure used
a clearly‐ focused
question?
Does the review have Yes
“criteria developed a priori”
specified
inclusion/exclusion
criteria?
If there were
Consider the eligibility criteria used to specify the patients,
Yes
Partial
specified inclusion/
interventions/ exposures and outcomes of interest.
No
exclusion criteria,
SELECTION BIAS

Comparison/control
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Not reported

Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
document a
comprehensive
search strategy?

Yes

Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Not reported

REPORTING BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION BIAS

were these
appropriate?

Yes

In many cases the type of study design will also be a key
component of the eligibility criteria.
Also check dates and languages included.
Main reviewer and 2 colleagues

1. Appropriate range of databases were used (MEDLINE,
Australasian Medical Index, CINAHL, Cochrane Library,
EMBASE, PsycInfo, ACP Journal Club, NHS Economic
Evaluation Database
2. Systematic search terms Reference lists of relevant
studies searched for possible additional studies
?

Yes

Yes

Criteria established a priori, as per Centre for Clinical
Effectiveness (2010)
More than one assessor used to determine risk of bias

Yes

Studies were appraised for: conflict of interest, pre‐
specified selection criteria, methods of randomisation and
allocation, blinding, investigators, outcomes assessment,
power, data analysis methods

Is there a summary of Yes
the results of
individual studies?
Were the strengths
Yes
and limitations of
included studies and
potential impact on
the results discussed?

Fig 1. Ovulation rate
Fig 2. Pregnancy, miscarriage and live birth rate
Table 3. Individual RCT findings
Studies only available which used aromatase inhibitors as 1st
line therapy.
Risk of bias discussed in context of all included studies.
Documentation of studies with lack of clarity over patients
being treatment‐naïve or clomiphene‐resistant.

If meta‐analyses
were conducted, was
it reasonable to do
so?

6 studies classified as “sufficiently homogenous to conduct
meta‐analysis”. I2 0% in 5 analyses and 50% in 1 analysis.
Homogeneity in treatment length, age, BMI across the
studies.

Yes
Partial
No
Not reported
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RevMan 5 software used for production of meta‐analyses,
therefore studies were weighted according to quality and
size.
Sensitivity analysis conducted to assess effect of removing 2
studies classified as being high risk of bias.

Were appropriate
Yes
conclusions made?
Were there any
Yes
conflicts of interest in
the writing or funding
of this review?

Conclusions match results appropriately.

FUNDING BIAS

If meta‐analyses
Yes
were conducted, was
it done
appropriately?

Comments
What is the overall risk of
bias?

Low

RH is a medical director of Fertility Specialists of WA,
Medical director of fertility specialists south, a member of
the fertility specialists advisory board, Schering Plough, a
member of the fertility advisory board Merck Serono,
received grant from Merck Serono Australia PTY limited to
fund USS technician for testicular size measurement as part
of NHMRC supported prospective study in early life origins
of adult testicular function. LR is a member of the Merck
Serono Australia PTY limited advisory board and the MSD‐
Shcering Plough PTY limited advisory board. Both of these
companies produce gonadotrophins‐ advice did not relate to
currently available gonadotrophins, has ownership in an IVF
company and received unconditional grants from Schering
Plough PTY limited and Merck Serono PTY limited, donated
to Monash Research and Education foundation. RJN shares
in Fertility SA, a company providing fertility and IVF services
in Adelaide, received speaker fees from MSD Australia and
Merck Serono Australia PTY limited, received honoraria
from MSD Schering Plough PTY limited and Merck Serono
PTY limited and is a member of the advisory board. MFC
shares in IVF Australia, received a grant from Shcering
Plough PTY limited in 2002 for research projects unrelated
to PCOS. Schering Plough manufactures FSH injections for
ovulation induction/ovarian stimulation, received
sponsorship to attend and present at national and
international meetings.
Low ‐ All of the criteria have been fulfilled or where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.
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Study ID
Study citation

Morley 2017
Morley LC, Tang T, Yasmin E, Lord JM, Norman RJ, Balen AH. Insulin‐
sensitising drugs (metformin, rosiglitazone, pioglitazone, D‐chiro‐inositol) for
women with polycystic ovary syndrome, oligo amenorrhoea and subfertility.
Cochrane Database of Systematic Reviews 2017, Issue 8 (in press).
THE SYSTEMATIC REVIEW’S PICO
Patient/population/
Women with oligo and anovulatory PCOS (based on Rotterdam criteria)
participants
No age or BMI restrictions
N
22 studies, n=4014
Please note all included studies may not have assessed our outcomes of
interest.
The following details will be documented in table of characteristics of included studies in evidence
review: Setting; PCOS phenotype/criteria used; Sensitivity to clomiphene citrate (CC); Presence of other
condition; BMI range; age range.
Intervention/indicator
Comparison 1) Metformin.
Comparison 2) Metformin.
Comparison 3) Metformin + CC
Comparison/control
Comparison 1) Placebo or no therapy.
Comparison 2) CC
Comparison 3) CC
Outcomes
Primary outcomes:
 Live birth rate
 Gastrointestinal side effects (not relevant to this evidence review)
Secondary outcomes:
 Clinical pregnancy rate
 Ovulation rate
 Menstrual frequency (not relevant to this evidence review)
 Miscarriage
 Multiple pregnancy
 Anthropometric outcomes‐ BMI, WHR, BP (not relevant to this
evidence review)
 Endocrine outcomes‐ serum testosterone, serum SHBG (not relevant
to this evidence review)
 Metabolic outcomes‐ fasting blood glucose, fasting insulin,
cholesterol, triglycerides (not relevant to this evidence review)

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
Does the review have Yes
a clearly‐ focused
question?
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Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were
Yes
specified inclusion/
exclusion criteria,
were these
appropriate?
Were 2 or more
Yes
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

Yes
Yes

Yes

Yes

Is there a summary of Yes
the results of
individual studies?
Were the strengths
Partial
and limitations of

REPORTING
BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION

Does the review
document a
comprehensive
search strategy?
Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?
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FUNDING BIAS

included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?
Were there any
conflicts of interest in
the writing or funding
of this review?

Yes

Yes

Yes
Unclear

Adam Balen has declared that he is a ‘Consultant for ad hoc
advisory boards for Ferring Pharmaceuticals, Astra Zeneca,
Merck Serono, IBSA, Clear Blue, Gideon Richter, Uteron
Pharma & former member of ethics committee for
OvaScience’.

Comments

What is the overall
risk of bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.
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Study: Palomba, S., R. Pasquali, et al. (2009). "Clomiphene citrate, metformin or both as first‐step approach in treating anovulatory infertility in patients with polycystic ovary syndrome
(PCOS): a systematic review of head‐to‐head randomized controlled studies and meta‐analysis." Clinical Endocrinology 70(2): 311‐21.
Description of study: Systematic review of RCTs.
Patient/population

Women with well defined diagnosis of PCOS.

N

4 studies, n=1066
Metformin + clomiphene citrate v metformin: 2 studies, n= 741
Quality appraisal and results for the following two comparisons are not discussed here as the same studies have been meta‐analysed in Tang 2010:
Metformin + clomiphene citrate v clomiphene citrate: 3 studies, n= 951
Metformin v clomiphene citrate: 3 studies, n=841

Setting

United States and Asia.

Intervention/indicator

See appendix 3 for population and intervention details for each study.

Comparison/control

See appendix 3 for population and intervention details for each study.

Outcomes

“Our primary end‐point was the live birth rate. Secondary end‐points were the rates of ovulation, pregnancy, abortion and discontinuation for adverse
events.”

Inclusion Criteria

The authors state that the articles were reviewed for inclusion and exclusion criteria but don’t state what the criteria were. Characteristics of study
populations, interventions and outcomes of the included studies are described.

Exclusion Criteria

“Specifically, retrospective, case–control, nonrandomized and quasi‐randomized trials and case reports/series were excluded.”

Study Validity
Is it clear that there were no conflicts of No
interest in the writing or funding of this
review?
Does the review have a clearly‐ focused
question?

Yes

Is a systematic review the appropriate
method to answer the question?

Yes

Does the review have specified
inclusion/exclusion criteria?

Partial
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If there were specified inclusion/
exclusion criteria, were these
appropriate??

Yes

Does the review document a
comprehensive search strategy?

Yes

Were reviewers blind to authors,
institutions and affiliations?

No

Were 2 or more independent reviewers Yes
used for:
1. application of inclusion criteria to
assess eligibility of studies?
2.

extraction of data from study
reports?

Not reported

3.

appraisal of study quality?

Not reported

Were the strengths and limitations of
included studies and potential impact
on the results discussed?

Yes

Was the validity of included trials
appraised using appropriate criteria?

Yes

Is there a summary of the results of
individual studies?

Yes

“Two independent reviewers, not blinded at any point to the authors or sources of publication, identified and selected
the RCTs that met the inclusion criteria.”
“Two independent reviewers, not blinded at any point to the authors or sources of publication, identified and selected
the RCTs that met the inclusion criteria.”

If meta‐analyses were conducted, was it Yes
reasonable to do so?
If meta‐analyses were conducted, was it Yes
done appropriately?

However, the Cochrane Q statistic for measure of heterogeneity is no longer used. I2 may be a more rigorous measure of
heterogeneity.

What is the overall risk of bias?

Most of the criteria have been fulfilled and where criteria have not been fulfilled it is unlikely the conclusions of the study
would be affected.

Low
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INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Unlike with the RCT GRADE summary, this needs to be considered for the body of evidence contained
within the systematic review – if these items are not addressed in the systematic review, please make a
note in each section of where you are unable to decide whether no serious, serious or very serious
limitations.
Limitations
Randomisation sequence generation‐ not reported in SR
Very serious
Concealment
Blinding of participants/personnel (investigators)‐ only for one study
Blinding of assessors‐ only for one study
Incomplete data
Selective outcome reporting‐ not reported in SR
No intention‐to‐treat‐ only for one study
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

PUBLICATION BIAS

IMPRECISI
ON

No serious

No serious
Serious
Very serious
(conflict of
interest/funding not
reported in this
systematic review)

Certainty of evidence in
study

Population dissimilarity
Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study
Other issue
Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Abu Hashim 2012_GE
Abu Hashim, H., M. Bazeed, et al. (2012). "Minimal stimulation or
clomiphene citrate as first‐line therapy in women with polycystic
ovary syndrome: a randomized controlled trial." Gynecological
Endocrinology 28(2): 87‐90.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC
REVIEW QUESTION?
Patient/population/
Infertile women with PCOS.
participants
Age (years), CC+FSH: 27.7 ± 2.4, CC alone: 26.8 ± 2.3, p= 0.57
BMI (kg/m2), CC+FSH: 24.9 ± 2.3, CC alone: 25.3 ± 2.6 p=0.62
N
180 participants screened; 113 participants (312 cycles) randomised
and analysed – 58 participants (159 cycles) to CC+FSH and 55
participants (153 cycles) to CC alone; no loss to follow up.
Setting
Outpatient clinic in Mansoura University Hospitals, Egypt and a
private practice setting in the period from August 2008 to April 2010.
Intervention/indicator
CC alone: 100 mg CC for 5 days starting from Day 3 of spontaneous or
induced menstruation.
Comparison/control
CC + FSH: 100 mg CC for 5 days starting from Day 3 of spontaneous or
induced menstruation PLUS two vials of highly purified uFSH, 150 IM
on cycle day 9.
Outcomes
Primary: clinical pregnancy rate per cycle; Secondary: ovulation rate
and miscarriage rate. Other outcomes measured but not relevant to
this systematic review were: number of growing and mature follicles,
serum E2 and endometrial thickness at the
time of hCG administration, serum P in the luteal phase.
Inclusion Criteria
Yes
“The diagnosis of PCOS was based on the revised
2003 Rotterdam criteria [17]. All women had patent
Fallopian tubes proved by hysterosalpingography
and their partners’ semen analysis according to the
modified criteria of WHO [18] was normal…All
women had normal serum prolactin, TSH and 17‐
OHP.”
Exclusion Criteria
Yes
“…exclusion criteria were other causes of infertility,
age over 40 years, BMI >35, women with a previous
pregnancy and women who had received ovarian
stimulation drugs, for example, CC, metformin,
gonadotropin. Women who intended to start a diet
or a specific program of physical activity were also
excluded.”
Does the study have a
Yes
clearly focused question
and/or PICO?
Does the study have
Yes
specified
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DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE
BIAS?
Did the study have
“Women were randomized according to a computer‐
Yes
an adequate
generated
method of
random numeric table prepared by an independent
randomisation?
statistician…”
Was allocation to
intervention group
concealed?

Yes

Were patients blind
to intervention
group?
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?
Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?

Not reported

“…concealment of treatment allocation by use of
sealed opaque
envelopes that were given to a third party (nurse)
who assigned
patients to study arms…”
Difficult to maintain blinding given the nature of the
interventions ie. pill v pill + injection.

Not reported

Yes

Yes

“Outcome assessors were blinded to the treatment
groups.”

Yes

“Ovulation was diagnosed when serum P level was ≥5
ng/mL. Biochemical pregnancy was considered when
serum β‐hCG was 50 mIU/ml or more in the absence
of menstruation. A clinical pregnancy was confirmed
by sonographic evidence for intrauterine gestational
sac with fetal heart pulsations at 6–7 weeks
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OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPORT BIAS

ATTRITION BIAS

gestation. All pregnant women were followed up to
obtain the miscarriage rate.”
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?
Were all the
subjects analysed in
the groups to which
they were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?

Were the groups
similar at baseline
with regards to key
prognostic
variables?
If confounding was
present, was it
controlled for?
Were there any
conflicts of interest
in the writing or
funding of this
study?
Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes

0% treatment
0% control/
comparison

Not reported

Yes

“The study protocol was registered at the
ClinicalTrials.gov (ID: NCT01157312). The trial is
reported and analyzed following the CONSORT
criteria.”

Yes

“There were no significant differences between both
groups as regards age, duration of infertility,
anthropometric variables, clinical manifestations,
hormonal profiles and ultrasound findings of PCOS
(Table I).”

Not reported

No

The authors declared that: “The authors report no
conflicts of interest. The authors alone are
responsible for the content and writing of the
article.”

Yes

“Sample size was calculated based on an expected
clinical pregnancy rate of 5.3% per cycle in the CC
group [8], a total of 200 cycles (100 cycles for each
arm) were required to show a difference of 15% in
clinical pregnancy rate per cycle between the groups,
with a power of 90% using a two tailed chi‐squared
test and a 5% significance level (type I error).
Estimating that each couple would require up to
three cycles to achieve pregnancy [5–7], the number
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of couples required for the treatment was ~34 in
each group.”
For cross over
NA
studies ‐ was the
washout period
adequate?
If statistical analysis Yes
was undertaken,
was this
appropriate?
Comments
What is the overall risk of Low
bias?

Most of the criteria have been fulfilled and where
criteria have not been fulfilled it is very unlikely the
conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment
Blinding of participants/personnel‐ not reported
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRE
CISION

INDIRECTNESS

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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Study: Johnson, N. P., A. W. Stewart, et al. (2010). "PCOSMIC: a multi‐centre randomized trial in women with PolyCystic Ovary Syndrome evaluating Metformin for Infertility
with Clomiphene." Human Reproduction 25(7): 1675‐83.
Description of study: randomised controlled trial.
Patient/population

Women with oligo‐ or anovulatory infertility owing to PCOS. 6 to 24% of patients had past treatment with metformin or clomiphenes

citrate.
Age:
Metformin: 28.9 ± 4.4 years
Clomiphene citrate: 28.2 ± 4.0 years
N

Total with BMI ≤32 = 71
Metformin = 35
Clomiphene citrate = 36

Setting

Four recruiting centres in New Zealand

Intervention/indicator

Metformin 500 mg standard release tablets, CC 50 mg tablets with identical placebo tablets (to maintain blinding) for both metformin and CC. Each
patient received up to two 3‐month treatment packages. Drugs were commenced concurrently and standard monitoring as for a CC cycle was
undertaken in each case, with any required dose modifications initiated as previously described (Johnson, 2006). Briefly, metformin 500 mg three
times daily in a gradual increasing dose over 2 weeks was given; for CC 50 mg was the initial dose and 150 mg the highest dose used. All study drugs
were stopped once pregnancy was diagnosed.
Treatment duration: 6 months.

Comparison/control

Outcomes

Primary outcome: clinical pregnancy that occurred within 6 months of randomization and resultant live birth
Secondary outcomes: adverse events, ovulation, spontaneous abortion, ectopic pregnancy, multiple pregnancy and other adverse perinatal or
obstetric complications.

Inclusion Criteria

Anovulatory or oligo‐ovulatory women with PCOS defined by the Rotterdam consensus criteria, women known to have stage 1 or 2 endometriosis
and men with very mild oligospermia, with sperm count ≥15 million per ml, were included.

Exclusion Criteria

Couples who had undergone previous fertility treatment involving more than 5 month’s treatment with CC or metformin. We also excluded couples
in whom any other important infertility factor was known to be present, including known tubal factor where at least one fallopian tube was
blocked. Women with important medical disorders were also excluded.

Study Validity
Is it clear that there are no
conflicts of interest in the

Yes

All conflicts of interest were noted and authors state that “The researchers maintained complete independence from the funders”.
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writing or funding of this
study?
Does the study have a
clearly focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Yes
Does the study have
specified
inclusion/exclusion criteria?
If there were specified
Yes
inclusion/ exclusion criteria,
were these appropriate?
Did the study have an
adequate method of
randomisation?

Not reported

Method of randomization was not reported in this paper. It may have been reported in Johnson 2006.

Was allocation to
intervention group
concealed?

Yes

“Allocation concealment was strictly maintained by a telephone call from the recruiting research nurse to pharmacy, the research
pharmacist then executing the assignment by dispensing preprepared drugs in a true third party randomization”

Were patients blind to
intervention group?

Yes

“Blinding (masking) of all parties was maintained in all cases by placebo control until the end of the course of treatment or, in the
event of pregnancy, until after the pregnancy”.

Were investigators and care Yes
providers blind to
intervention group?

“Blinding (masking) of all parties was maintained in all cases by placebo control until the end of the course of treatment or, in the
event of pregnancy, until after the pregnancy”.

Were outcome assessors
Yes
blind to intervention group?

“Blinding (masking) of all parties was maintained in all cases by placebo control until the end of the course of treatment or, in the
event of pregnancy, until after the pregnancy”.

All outcomes were
measured in a standard,
valid and reliable way?

Yes
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Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at Yes
baseline with regards to key
prognostic variables?
Yes
Aside from the
experimental intervention,
were the groups treated the
same?
Were the outcomes
measured appropriate?

Yes

Was there sufficient
duration of follow‐up?

Not reported

Was there ≤20% drop‐out?

No

“Among 36 women with BMI ≤ 32 kg/m2 receiving CC, 32 completed treatment and follow‐up (all of whom were fully adherent to
treatment)—there was one loss to follow‐up and three either stopped or failed to start treatment. Of 35 women with BMI ≤ 32
kg/m2 receiving metformin, 32 completed treatment and follow‐up (all of whom were fully adherent)—three breached the protocol
by stopping treatment early, one of whom failed to resume treatment after a pregnancy miscarried.”
CC = 4 drop outs (11%)
Met = 3 drop outs (8.6%)

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

“Our power calculation (Johnson, 2006) suggested a sample size of 160 women distributed between the five treatment arms in the
study would be required to show an increase in the pregnancy rate from 30 to 55% by adding metformin to standard therapy (to
comfortably allow for attainment of at least 122 participants required to have adequate power for
this primary comparison of ‘standard care’ versus ‘standard care plus metformin’).”
“A sample size of 61 participants per group was required for 80% power to detect an increase in pregnancy rate from 30% in the
‘standard care’ group to 55% in the ‘standard care plus metformin’ group. Thus, 122 analysed participants were required.”
“The target number of 153 analysed participants (92 BMI ≤ 32 kg/m2; 61 BMI >32 kg/m2) was increased to 160
(
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97 BMI ≤ 32 kg/m2; 63 BMI ≤ 32 kg/m2) to allow for losses to follow‐up and the possibility of preferential allocation to one
treatment arm.”
If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?

Yes

Is the paper free of
selective outcome
reporting?

Not reported

What is the overall risk of
bias?

Mod

“analysis was conducted on an intention‐to‐treat basis using ‘worst case’ assumptions that women lost to follow‐up did not
become pregnant, or that they did not have a live birth if pregnant at the time of loss to follow‐up.”

Moderate ‐ Some of the criteria have been fulfilled and those criteria that have not been fulfilled may affect the conclusions of the
study.

Clomiphene citrate and metformin 52

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ method not reported
Very serious
Concealment
Blinding of participants/personnel
Blinding of assessors
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

Serious

No serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only for multiple pregnancy, ovulation rate
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low (for live birth rate and pregnancy rate): We have only low confidence
in the evidence supporting the recommendation. Further research is very
likely to have an important impact, which is likely to change the estimate of
effect.
Very low (for multiple pregnancy and ovulation rate): Any estimate of
effect is very uncertain.
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Study: Karimzadeh, M. A. and M. Javedani (2010). "An assessment of lifestyle modification versus medical treatment with clomiphene citrate, metformin, and clomiphene citrate‐
metformin in patients with polycystic ovary syndrome." Fertility & Sterility 94(1): 216‐20.
Description of study: randomised controlled trial.
Patient/population

Overweight infertile women with PCOS. Sensitivity to clomiphene citrate has not been reported.
Age:
Metformin: 27.33 ± 2.34 years
Clomiphene citrate: 27.47 ± 2.38 years
Clomiphene citrate + metformin: 27.43 ± 2.27 years

N

Total = 343
Metformin = 90
Clomiphene citrate = 90
Clomiphene citrate + metformin = 88
Lifestyle modification = 75 (this group will not be addressed in this evidence review)

Setting

University‐based infertility clinic and research center, Iran.

Intervention/indicator

Metformin: “tablets at the initial dose of 500 mg, which was increased in a stepwise manner during the first 3 weeks to accommodate
the side effects until the patients were taking a total of 1,500 mg/day (for 3–6 months).”
Clomiphene citrate: “a dose of 100 mg on days 3–7. Transvaginal sonography and follicular tracking were done. If there was evidence of
ovulation but the patient did not get pregnant, the same dosage was continued for a maximum of three to six cycles.”
Metformin + clomiphene citrate: “metformin and CC were given in a similar manner.”

Comparison/control

Outcomes

Pregnancy rate, multiple pregnancy rate and improvement in menstrual cycle. Other outcomes not relevant to this evidence review
include waist circumference measurements, endocrine parameters, and lipid profile.
Follow up: 6 months.

Inclusion Criteria

“Our inclusion criteria were: 1) age between 19 and 35 years (body mass index [BMI] 25–29.9 kg/m2) with primary infertility with PCOS;
2) normal thyroid, liver, and kidney function; 3) serum level of PRL within normal levels; 4) fewer than six menstruation cycles per year; 5)
taking no metformin in pervious 8 weeks for ovulation induction; 6) serum hCG within normal levels; and 7) spouse with a sperm
concentration of ≥20 million/mL, motility >50%, morphology >30% (World Health Organization criteria).”
“The diagnosis of PCOS was based on European Society for Human Reproduction and Embryology/American Society for Reproductive
Medicine guidelines (Rotterdam criteria, 2003).”

Exclusion Criteria

As above.
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Study Validity
Is it clear that there are no conflicts of interest in
the writing or funding of this study?

Yes

Does the study have a clearly focused question?

Yes

Is a RCT the appropriate method to answer this
question?

Yes

Does the study have specified inclusion/exclusion Yes
criteria?
If there were specified inclusion/ exclusion
criteria, were these appropriate?

Yes

Did the study have an adequate method of
randomisation?

Not
reported

Was allocation to intervention group concealed?

Not
reported

Were patients blind to intervention group?

Yes

This study is reported to be double blind.

Were investigators and care providers blind to
intervention group?

Yes

This study is reported to be double blind.

Were outcome assessors blind to intervention
group?

Not
reported

All outcomes were measured in a standard, valid
and reliable way?

Yes

Were outcomes assessed objectively?

Yes

Were outcomes assessed independently?

Yes

Were the groups similar at baseline with regards
to key prognostic variables?

Yes

Aside from the experimental intervention, were
the groups treated the same?

Yes

Were the outcomes measured appropriate?

Yes
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Was there sufficient duration of follow‐up?

Yes

Was there ≤20% drop‐out?

Not
reported

“All of the samples were assessed before and 6 months after the beginning of the study”

Was the study sufficiently powered to detect any Not
differences between the groups?
reported
If statistical analysis was undertaken, was this
appropriate?

Yes

Not
Were all the subjects analysed in the groups to
which they were randomly allocated (ie intention reported
to treat analysis)?
Is the paper free of selective outcome reporting?

Not
reported

What is the overall risk of bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely or very likely to be affected.
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INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ not reported
Very serious
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

Kjotrod 2011
Kjotrod, S. B., S. M. Carlsen, et al. (2011). "Use of metformin before
and during assisted reproductive technology in non‐obese young
infertile women with polycystic ovary syndrome: a prospective,
randomized, double‐blind, multi‐centre study." Human Reproduction
26(8): 2045‐2053.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC
REVIEW QUESTION?
Patient/population/
Women diagnosed with PCOS, aged <38 years and with a BMI of <28
participants
kg/m2. The majority of patients had previously received unsuccessful
clomiphene citrate (CC) treatment.
Mean (SD) age, years M: 29.6 (3.4) P: 29.5 (3.8)
Mean (SD) BMI, kg/m2 M: 24.0 (2.7) P: 23.6 (2.8)
N
 Screened: 179 participants
 Allocated/randomised: 150 participants – M: 74, P:76
 Assessed pre‐ART: M: 74, P:75
 Followed up – not relevant to this systematic review
Setting
“The study was planned as a multi‐centre study (EUDRACTnr‐2004‐
001124‐20). Originally a centre in Leeds, UK was planned to be
included; but we did not get the approval for study medications by
the medical authorities in UK. One private IVF clinic in Helsinki, one in
Oslo and one in Cophenhagen were also supposed to participate, but
dropped out very early due to recruitment problems. To compensate
for this, The Oslo University Hospital was recruited into the study
during the last 1.5 years of the inclusion period.” February 2005 ‐
March 2010.
Intervention/indicator
Metformin for ≥12 weeks prior to controlled ovarian stimulation
(COS). “The dose of metformin was gradually increased from 500 to
2000 mg per day during the first 2 weeks of treatment.”
(spontaneous pregnancy (SP) group only)
“Following a spontaneous menstrual period or a gestagen‐induced
shedding of the endometrium, pituitary down‐regulation (nafarelin,
400 mg administered twice daily intranasally) was initiated (on cycle
Day 20)” – assuming this to be post SP group data.
The study continued throughout IVF/ICSI, and until the day of
pregnancy testing, however we will only collect data relevant to pre‐
ART.
Comparison/control
Placebo
Outcomes
Primary: clinical pregnancy rate; Secondary: biochemical pregnancy
and live birth rate – these were not reported for SP population.
Safety variables included the incidence of adverse events (AEs) and
OHSS.
Inclusion Criteria
Yes
“The included patients had been trying,
unsuccessfully, to conceive for at least 1 year and
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Exclusion Criteria

Yes

have a diagnosis of PCOS based on fulfilling at least
two of the following three criteria: oligomenorrhoea/
amenorrhoea, clinical or biochemical
hyperandrogenism and/or polycystic ovaries on
ultrasound (The Rotterdam ESHRE/ASRM‐Sponsored
PCOS Consensus Workshop Group, 2004).“
“Patients were excluded if they were contraindicated
for a starting dose of 112.5 IU recombinant human
follicle‐stimulating hormone (r‐hFSH), or had a basal
serum FSH level of .10 IU/l. Patients with liver or
kidney disease, diabetes mellitus (or fasting plasma
glucose ≥7.0 mmol/l), alcoholism or drug abuse were
excluded. Patients with hyperprolactinaemia (serum
prolactin .700 mIE/l), abnormal thyroid function tests,
congenital adrenal hyperplasia, androgen‐secreting
tumours or Cushing’s syndrome were also excluded.
Finally, patients who had received oral steroid
hormones, cimetidine, anticoagulants, erythromycin
or other macrolides were also excluded. A 1‐month
washout period was required for women who had
previously received metformin.”

SELECTION BIAS

Does the study have a
Yes
clearly focused question
and/or PICO?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Partial
Haven’t used entire study data, only pre ART data.
duration of follow‐up?
The total study period was ~5 years.
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE
BIAS?
Did the study have
“Randomization was performed in blocks of four by
Yes
an adequate method
the hospital pharmacy using a computer‐generated
of randomisation?
list.”
Was allocation to
“The trial clinician and a study nurse at each site
Yes
intervention group
enrolled the patients.”
concealed?
“Identical blister packs containing metformin or
placebo tablets (of the same appearance, smell and
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Were patients blind Yes
to intervention
group?
Were investigators
Yes
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?
Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?

“All study site personnel, the sponsor and the monitor
operationally
involved in the monitoring or conduct of the study
were blinded to
the study drug codes.”

Yes

Not
reported

Unblinding was performed prior to serum analyses.

Yes

“The primary efficacy end‐point was the CPR, defined
by ultrasound
evidence of an intrauterine gestational sac (with a
beating heart) at
Week 7 in the ITT population. Secondary efficacy end‐
points included the SP rate during the pretreatment
period (SP population); biochemical pregnancy
(defined by a positive serum hCG test on Day 14 after
embryo transfer) and CPRs following IVF/ICSI in the
ART population and LBR (in the ITT, ART and SP
populations). Safety variables included the incidence
of adverse events (AEs), OHSS and coasting. According
to prespecified criteria, OHSS and coasting were not
considered AEs.”

DETECTION BIAS

PERFORMANCE BIAS

taste) were made, and each centre was assigned 20
identical packs. The study medicine was delivered to
the patients either by the hospital pharmacy or by a
third, independent person who was not involved in
the study. The patient screened and randomized as
number one in the centre received package number
one, randomization patient number two received
package number two, etc. Randomization codes
remained blinded until the database lock had taken
place.”

Were outcomes
Yes
assessed objectively
and independently?
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ATTRITION BIAS

0% M
1.3% P

This relates only to SP and not drops outs post ART.

Were all the subjects
analysed in the
groups to which
they were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?
Were the groups
similar at baseline
with regards to key
prognostic
variables?

Yes

However we have not used the ITT population, we
have used the pre‐ART population.

Not
reported

Difficult to determine without a protocol.

OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Yes

If confounding was Partial
present, was it
controlled for?
Were there any
Partial
conflicts of interest
in the writing or
funding of this
study?
Was the study
Yes
sufficiently powered
to detect any
differences between
the groups?

For cross over
studies ‐ was the

All were clearly declared.

“In our previous pilot study (Kjotrod et al., 2004) an
increased pregnancy rate of almost 100% was
observed among metformin‐relative to placebo
treated non‐obese women with PCOS. A CPR of
0.35 was expected in
the placebo group. With a study power of 0.80 and a
significance level of 0.05, it was estimated that 120
patients were needed in each group to demonstrate
a 50% increase in the CPR in the metformin group.”
However we will only use pre‐ART data which which
is in 74 participants and thus not adequately powered
for that component of data.

NA
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washout period
adequate?
If statistical analysis
was undertaken,
was this
appropriate?
Comments
What is the overall risk of
bias?

Yes

Moderate

Moderate ‐ Some of the criteria have been fulfilled
and those criteria that have not been fulfilled may
affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
No serious
Concealment
Blinding of participants/personnel
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISION

INDIRECTNESS

Serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients‐ did not recruit enough participants according to power
calculation
Only one study (Not relevant for single RCTs)
Other issue
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PUBLICATION BIAS

Serious

Certainty of evidence in
study

Commercially funded‐ both the authors and the study itself received
commercial funding
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study: Lopez, E., J. Gunby, et al. (2004). "Ovulation induction in women with polycystic ovary syndrome: randomized trial of clomiphene citrate versus low‐dose recombinant FSH as
first line therapy." Reproductive Biomedicine Online 9(4): 382‐90
Description of study: randomised controlled trial
Patient/population

Women aged <40 years with anovulatory infertility due to PCOS of at least 1 year duration who were therapy naïve.
Median age (years), FSH = 30 (22‐39) CC= 29 (23‐38)
Body mass index (kg/m2), FSH = 21.9 ± 1.9 CC= 22.3 ± 1.9

N

Assessed for eligibility = 76 patients
Randomised total = 76 patients
Randomised to FSH = 38 patients; all received allocated intervention; 1 patient refused to be treated for cycles 2 and 3; analysed 38
patients (ITT), 91 cycles
Randomised to CC = 38; all received allocated intervention; analysed 38 patients, 104 cycles

Setting

Infertility clinic at the Hospital Virgen de la Arrixaca in Murcia in Spain over the period April 2000 to December 2001.

Intervention/indicator

Low‐dose recombinant FSH for up to three cycles. “Treatment with recombinant FSH (Gonal‐F; Serono S.A.) was commenced on day 3
following spontaneous or induced menses. The chronic low‐dose, step‐up regimen consisted of a starting dose of75 IU daily s.c., with
dose increments of 37.5 IU daily every 7 days if there was no evidence of ovarian response by ultrasonography (i.e. no follicle >I0 mm in
diameter). This stepwise increase was continued until ovarian activity was seen, at which time the dose was maintained. In successive
treatment cvcles, the starting dose of FSH could be modified, based on the ovarian response in the previous cycle. Criteria for HCG
injection (5000 1U i.m.) were the same as for clomiphene citrate treatment cycles. A treatment cycle was cancelled if there was no
follicle growth after 21 days of gonadotrophin administration. The injection of HCG was withheld if four or more follicles >I4 mm in
diameter were present, because of the increased risks of OHSS and multiple pregnancy.”
“Couples were advised to have sexual intercourse the evening of the HCG injection and the following day.”
“Women not conceiving after three cycles of treatment crossed over to the alternative treatment for a further three cycles, with an
interval of at least 45 days between treatments.” – wasn’t required and only first arm data presented here.

Comparison/control

Clomiphene citrate for up to three cycles. It was “given at a daily dose of 50 mg for 5 days, starting on day 5 following spontaneous or
induced uterine bleeding. If ovulation was documented but no pregnancy ensued, the same dose was used in the next cycle. However, if
no ovulatory response occurred, the daily dose was increased by 50 mg for the subsequent cycle, up to a maximum daily dose of 150 mg
in the third treatment cycle. Human chorionic gonadotrophin (HCG,Profasi; Serono S.A., Madrid, Spain), at a dose of 5000 IU i.m., was
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administered when the lead follicle was >I7 mm in diameter on transvaginal ultrasonography. The cycle was cancelled if no growing
follicle was seen by day 18‐20.”
“Couples were advised to have sexual intercourse the evening of the HCG injection and the following day.”
“Women not conceiving after three cycles of treatment crossed over to the alternative treatment for a further three cycles, with an
interval of at least 45 days between treatments.” – wasn’t required and only first arm data presented here.
Outcomes

“The primary outcome measure was cumulative pregnancy after undergoing up to three treatment cycles. Secondary outcomes were
cycle cancellation rate, ovulation rate per cycle, cumulative ovulation rate, pregnancy rate per cycle, incidence of OHSS, cumulative live
birth rate, and multiple birth rate.”

Inclusion Criteria

“A history of amenorrhoea (no menstrual periods for three or more months) or oligomenorrhoea (fewer than nine menstrual periods in a
year), monophasic basal body temperature charting, proliferative endometrium on biopsy, or serum progesterone concentrations <I
ng/ml were accepted as demonstration of anovulation. In addition, subjects were required to have the ultrasonographic appearance of
polycystic ovaries (Adams et al., 1986), a positive response to the progestin challenge test (normal withdrawal bleeding after treatment
with oral medroxyprogesterone acetate, 10 mg daily for 5 days), normal serum prolactin, dehydroepiandrosterone sulphate, and fasting
glucose concentrations, a normal hysterosalpingogram (and laparoscopy when appropriate), and no history of pelvic surgery or pelvic
inflammatory disease. When the study was started the criteria for PCOS that were used were as described and these are also in keeping
with the ESHREIASRM guidelines for PCOS (Rotterdam ESHREIASRM‐sponsored PCOS consensus workshop group, 2003). Obesity was not
an inclusion or exclusion criterion. The male partner had to have normal semen parameters according to World Health Organization
criteria (Rowe et al., 2000).”

Exclusion Criteria

“Women with a previous pregnancy or previous treatment with ovarian stimulation drugs were excluded.”

Study Validity
Is it clear that there are no conflicts of interest in
the writing or funding of this study?

No

Does the study have a clearly focused question?

Yes

Is a RCT the appropriate method to answer this
question?

Yes

Does the study have specified inclusion/exclusion Yes
criteria?

See above.
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If there were specified inclusion/ exclusion
criteria, were these appropriate?

Yes

Did the study have an adequate method of
randomisation?

Yes

“Women were allocated to the treatment groups according to a computer‐generated randomization table.”

Was allocation to intervention group concealed?

Yes

“Concealment of treatment allocation was achieved with the use of sealed opaque envelopes each containing a
unique study number and prepared independently by a secretary.”

Were patients blind to intervention group?

Not
reported

Were investigators and care providers blind to
intervention group?

Not
reported

Were outcome assessors blind to intervention
group?

Not
reported

All outcomes were measured in a standard, valid
and reliable way?

Yes

Were outcomes assessed objectively?

Yes

Were outcomes assessed independently?

Yes

Were the groups similar at baseline with regards
to key prognostic variables?

Yes

Aside from the experimental intervention, were
the groups treated the same?

Yes

Were the outcomes measured appropriate?

Yes

Was there sufficient duration of follow‐up?

Yes

Three cycles

Was there ≤20% drop‐out?

Yes

FSH = 2.6%
CC = 0%

Was the study sufficiently powered to detect any No
differences between the groups?

“there was no significant difference between groups for any characteristic.”

“The sample size calculation was based on experience with ovulation induction in women with WHO group 11
anovulation, in whom cumulative pregnancy rates were obtained after three treatment cycles of 25% with
clomiphene
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citrate and 40% with FSH, an absolute difference of 15% (Balasch, 1986; Balasch et al., 1996).The sample size
required
to provide power of 80% to detect this magnitude of treatment effect was calculated to be 152 women per
treatment group, using a two‐tailed analysis with a detection limit of 5% of avoiding a type I error in hypothesis
testing. Recruitment was terminated after 21 months when it became evident that it would not be possible to
recruit this number of subjects from a single centre in a reasonable time period.”
If statistical analysis was undertaken, was this
appropriate?

Yes

Yes
Were all the subjects analysed in the groups to
which they were randomly allocated (ie intention
to treat analysis)?
Is the paper free of selective outcome reporting?

Not
reported

What is the overall risk of bias?

High

ITT used.

Few or no criteria fulfilled or the conclusions of the study are likely or very likely to be affected.
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INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ sealed opaque envelopes could be subject to manipulation
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISION

INDIRECTNESS

Serious

Serious

Serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ have not reported p values for all outcomes
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients‐ not sufficiently powered
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility
Fertility therapy history
Presence of other condition
Medication history

Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Adjuvant hormonal treatment
during study
Outcomes

Maged 2015
Maged, A. M.; Elsawah, H.; Abdelhafez, A.; Bakry, A.; Mostafa, W. A. The
adjuvant effect of metformin and N‐acetylcysteine to clomiphene citrate in
induction of ovulation in patients with Polycystic Ovary Syndrome. Gynecol
Endocrinol 2015, 31, 635‐8
CC= 26.0±3.6 years
CC+M= 25.8±3.5 years
Rotterdam criteria.
Phenotypes not reported.
Women with primary and secondary infertility
“None of the participants had history of CC resistance”
CC= 27.3±3.2 kg/m²
CC+M= 27.7±2.9 kg/m²
“Patients who had received any hormonal medications (except
progesterone for withdrawal bleeding) within the last three months before
the study were also excluded”
None
The number of participants that were:
 Allocated/randomised: CC= 40, CC+M= 40
 Assessed at end of study: CC= 40, CC+M= 40
Kasr El Aini Hospital, Cairo University, Egypt
“All patients received CC (clomid global Napi, 6th October Egypt) 100 mg
orally in two divided doses from day 3 until day 7 of the menstrual cycle.
Group I (40 patients) received no further treatment”
“All patients received CC (clomid global Napi, 6th October Egypt) 100 mg
orally in two divided doses from day 3 until day 7 of the menstrual cycle…
Group 3 (40 patients) received metformin 500 mg (cidophage 500 mg, CID
CO., Egypt) three times daily continuously”
None

Primary outcome:
 Spontaneous clinical pregnancy (defined as the presence of
gestational sac containing fetal hearts on ultrasound scan)
Secondary outcomes:
 Occurrence of ovulation
 Day of ovulation (not relevant to this evidence review)
 Peak endometrial thickness and pattern (not relevant to this
evidence review)
 Number and size of follicles (not relevant to this evidence review)
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a clearly
Yes
focused question and/or PICO?
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Inclusion Criteria

Yes

Exclusion Criteria

Yes

“Women with PCO (based on Rotterdam criteria,
ESHRE/ASRM 2004), the diagnosis of PCOS is determined
by the presence of two of the following conditions: oligo‐
ovulation or anovulation, hyperandrogenism and
polycystic ovaries detected by ultrasonography with the
presence of 12 or more follicles measuring 2–9 mm in
diameter, and/or at least one enlarged ovary (>10 cm³)”
“Exclusion criteria included women with endocrinological
abnormalities as thyroid dysfunction or abnormal
prolactin levels, those with hypothalamic or pituitary
dysfunctions evaluated by low gonadotropin level, other
causes of infertility as tubal factor evaluated by HSG or
laparoscopy, abnormal uterine cavity evaluated by
sonohystrography or hysteroscopy and male factor
evaluated by semen analysis. Women with ovarian cysts
and those with allergy to used medications were also
excluded from the study. Patients who had received any
hormonal medications (except progesterone for
withdrawal bleeding) within the last three months before
the study were also excluded”

DETECT
ION
BIAS

PERFORMANCE BIAS

SELECTION BIAS

If there were specified inclusion/
Yes
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Random generated numbers
Yes
adequate method of
randomisation?
Was allocation to
Sealed opaque envelopes containing random generated
Unclear
intervention group
numbers‐ sealed envelopes could be manipulated
concealed?
Were patients blind to
Not reported
intervention group?
Were investigators and
Not reported
care providers blind to
intervention group?
Aside from the
Yes
experimental intervention,
were the groups treated
the same?
Were outcome assessors
Not reported
blind to intervention
group?
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ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Yes

Not reported

X% treatment
X% control/
comparison

Were all the subjects
Not reported
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
No
selective outcome
reporting?
Were the groups similar at Yes
baseline with regards to
key prognostic variables?
If confounding was
present, was it controlled
for?
Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

None reported

Day of ovulation and endometrial pattern not reported.
Laterality of ovulation was not planned.

N/A

No

Not reported

Yes

Comments

Overall risk of bias

High

High ‐ Few or no criteria fulfilled or the conclusions of the
study are likely or very likely to be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
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INCONSISTENCY

RISK OF BIAS

If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ sealed envelopes used, could be manipulated
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.

Clomiphene citrate and metformin 72

Study ID
Study citation

Mukherjee 2010
Mukherjee, S., S. Sharma, et al. (2010). "Comparative evaluation of
pregnancy outcome in gonadotrophin‐clomiphene combination vs
clomiphene alone in polycystic ovarian syndrome and unexplained infertility ‐
a prospective clinical trial." Journal of Human Reproductive Sciences 3(2): 80‐
84.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Women with PCOS.
participants
“Those patients who had previously failed to conceive or ovulate on
clomiphene
up to a dose of 150 mg daily for five days were excluded from the study.”
Mean age (years), A: 30±4.8 B:30±4.5
Mean BMI (kg/m2), A: 24±3.7 B:23±3.7
N
This study also included women without PCOS but with unexplained fertility
– we will only consider the women with PCOS.
Numbers according to screening, randomised and analysed not presented.
911 participants started 2573 treatment cycles
Group A: 460 participants, 1260 treatment cycles; Group B: 451 participants,
1313 treatment cycles
Setting
From February 2008 to January 2009 at the Institute of Reproductive
Medicine (IRM), Kolkata, India.
Intervention/indicator
Group A/FSH+CC: 100 mg CC (Ovofar, Organon, Mumbai, India) daily from
day 3 to 7 of menstrual cycle along with one ampoule of uFSH 75 IU
(Follimon, LG Life Sciences India Pvt. Ltd.) on day 3 of each cycle
intramuscularly. Treatment continued for maximum of three cycles for
pregnancy to occur.
Comparison/control
Group B/CC alone: 100 mg of CC only from day 3 to 7 of menstrual cycle.
Treatment continued for maximum of three cycles for pregnancy to occur.
Outcomes
Primary: pregnancy rate and miscarriage rate.
Inclusion Criteria
Yes
“PCOS was diagnosed by Rotterdam criteria.”
“All couples with PCOS also had two semen analysis to
exclude male factor infertility. The female partner had a
laparoscopy done to exclude tubal or pelvic factor infertility
and endometriosis. Specific inclusion criteria were normal
TSH and Prolactin levels for all patients.”
Exclusion Criteria
“Those patients who had previously failed to conceive or
Yes
ovulate on clomiphene up to a dose of 150 mg daily for five
days were excluded from the study. Patients with
endometriosis and previous history of ovarian drilling were
also excluded.”
Does the study have a
Yes
clearly focused question
and/or PICO?
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Was allocation to
intervention group
concealed?

Partial

Were patients blind
to intervention
group?
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?
Were outcome
assessors blind to
intervention group?

Not reported

DETECT
ION

PERFORMANCE BIAS

SELECTION BIAS

Does the study have
Yes
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Consider if the outcomes measured are appropriate and
Yes
measured appropriate?
important outcome.
Was there sufficient
Not reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an Not reported “Patients were randomized into two groups by sealed
adequate method of
Envelope…”
randomisation?
, viz.
The study group or Group A included 460 women with PCOS
who had 1260 cycles initiated and 379 women with
unexplained infertility who had 1107 cycles initiated.
The control group or Group B included 451 women with
PCOS who had 1313 cycles initiated and 237 women with
unexplained infertility who had 701 cycles initiated.

“Patients were randomized into two groups by sealed
Envelope…”
‐ Serially numbered envelopes (even sealed opaque
envelopes can be subject to manipulation)
Difficult to maintain blinding given the nature of the
interventions ie. pill v pill + injection.

Not reported

Yes

Not reported
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Yes

Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Yes

X% treatment
X% control/
comparison

Were all the subjects Not reported
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
Not reported
selective outcome
reporting?
Were the groups
Yes
similar at baseline
with regards to key
prognostic variables?

If confounding was
present, was it
controlled for?

Not reported

Were there any
No
conflicts of interest in
the writing or
funding of this study?
Was the study
Not reported
sufficiently powered

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIAS

ATTRITION BIAS

Were all outcomes
measured in a
standard, valid and
reliable way?

“A urine pregnancy test was performed if the expected
menstrual cycle were delayed. Pregnancy was defined as a
rising concentration
of serum βHCG and a gestational sac with fetal pole and
heart beat on ultrasound at 6 weeks of gestation. An
ongoing pregnancy was defined as a pregnancy after 20
weeks of gestation.”

Not reported.

Difficult to determine without a protocol.

“The mean characteristics were almost comparable in two
groups.
There was no significant difference between the variables in
two groups. Variables were equally distributed in Group A
and Group B.”
Consider if any effort was made to control for confounding
– whether the participants were exposed to other factors
that may lead to an effect similar to that expected as a
result of the intervention ie. for an exercise study, was one
group more motivated than the other? which may lead to
higher intervention effect. Look for comments about
stratifying for ages etc.
The authors declared that: “Source of Support: Nil, Conflict
of Interest: None declared.”
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to detect any
differences between
the groups?
For cross over studies NA
‐ was the washout
period adequate?
If statistical analysis Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of Moderate
bias?

Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the
study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation‐ method not reported
Concealment‐ sealed envelopes can be subject to manipulation
Blinding of participants/personnel‐ not reported, but difficult to blind
given differences in protocol between the two groups
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ difficult to determine without a protocol
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMP
REC
ISIO

INDIRECTNESS

No serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

Homburg 2011
Homburg, R., M. L. Hendriks, et al. (2012). "Clomifene citrate or low‐dose
FSH for the first‐line treatment of infertile women with anovulation
associated with polycystic ovary syndrome: a prospective randomized
multinational study." Human Reproduction 27(2): 468‐473.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Infertile women (<40 years old) with PCOS‐related anovulation, without
participants
prior ovulation induction treatment.
Age (years) CC: 29.4 (SD 4.0) FSH: 29.8 (3.8)
BMI (kg/m2) CC: 25.7 (6.0) FSH: 25.1 (5.2)
N
302 randomized – 143 participants to CC (340 cycles) and 159 participants
to low‐dose FSH (326 cycles).
Analysed participants: 123 in CC (310 cycles) and 132 in FSH (288 cycles)
Setting
10 centres throughout Europe and South America from August 2005 to
March 2009.
Intervention/indicator
CC: “The starting dose of CC was 50 mg/day (oral) for 5 days from Day 4 of a
spontaneous or progestin‐induced menstruation, rising by 50 mg/day up to
150 mg in subsequent cycles if ovulation was not achieved.”
Comparison/control
FDH: “Recombinant human FSH (Puregon, Schering‐Plough, Houten, The
Netherlands) was given s.c. in a low‐dose protocol starting with 50 IU on
cycle day 4, with weekly increments of 25 IU as necessary to induce a
follicular response (Leader, 2006).”
Outcomes
Primary: Clinical pregnancy rate; Secondary: Rates of miscarriage, multiple
pregnancies, live births.
Inclusion Criteria
Yes
PCOS diagnosed according to the Rotterdam European
Society of Human Reproduction and Embryology/American
Society for Reproductive Medicine criteria, 2004.
“Subjects were <40 years old. There were no weight or BMI
restrictions…Those admitted to the study all had a normal
uterine cavity and tubal patency demonstrated by
radiological (hysterosalpingogram), laparoscopic or
ultrasonic means before entering the study. Male partners
all had a normal semen analysis conforming to World
Health Organization criteria (World Health Organization,
1999).”
Exclusion Criteria
Not reported
Does the study have a
Yes
clearly focused question
and/or PICO?
Does the study have
Partial
specified
inclusion/exclusion
criteria?
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DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Partial
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have
Computer‐generated randomization. Randomization was
Yes
an adequate method
stratified by centre in blocks of 20 inclusions per centre.
of randomisation?
Was allocation to
Sealed opaque envelopes
Partial
intervention group
concealed?
Were patients blind Not reported Difficult to maintain blinding given the nature of the
to intervention
interventions ie. pill v injection.
group?
Were investigators
Not reported
and care providers
blind to intervention
group?
Aside from the
To be sure it’s the intervention which is responsible for the
Yes
experimental
effect.
intervention, were
the groups treated
the same?
Were outcome
Not reported
assessors blind to
intervention group?
Were all outcomes
“Clinical pregnancy was defined as a pregnancy diagnosed
Yes
measured in a
by ultrasonographic visualization of one or more gestational
standard, valid and
sacs with at least one foetus at 6–7 weeks gestation and
reliable way?
this pregnancy was deemed as ongoing pregnancy if it
continued for more than 20 completed weeks of gestation.
A miscarriage was defined as the spontaneous loss of a
clinical pregnancy before 20 completed weeks of gestation
and a multiple pregnancy as one in which there was more
than one foetus. A live birth was defined as the birth of a
viable infant, reported on a clinical research form
transmitted to the co‐ordinating centre.”
Were outcomes
Yes
assessed objectively
and independently?
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14% CC
17% FSH

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
Not reported
selective outcome
reporting?

OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPORT
BIAS

ATTRITION BIAS

What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Were the groups
Partial
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?
Were there any
conflicts of interest
in the writing or
funding of this
study?

Not reported

Was the study
sufficiently powered
to detect any
differences between
the groups?

Partial

For cross over
studies ‐ was the
washout period
adequate?

NA

No

20 CC; 27 FSH
“In the CC group, 20 patients did not complete the full study
(5 inter‐cycle and 1 chemical pregnancy and 14 for personal
reasons) compared with 27 in the FSH group (4 inter‐cycle
and 3 chemical pregnancies, 19 for personal reasons and 1
following a cycle cancelled because of overstimulation).
“Both per protocol analysis and intention‐to‐treat analysis
were carried out.”

Difficult to determine without a protocol.
“This study was reported according to the CONSORT criteria
for RCTs comparing medical treatment in two different
arms.”
“The only demographic or clinical differences between the
randomized groups, confirmed by multivariate analysis,
were a higher prevalence of clinical hyperandrogenism (P <
0.01) and higher serum DHEAS concentrations (P < 0.04) in
the CC group”

The authors declared that there were no conflicts of
interest.
“This study was supported by an unrestricted educational
grant from Organon, Oss, The Netherlands (now
MSD/Schering‐Plough). The company played no part in
study design, collection analysis, interpretation of data,
writing of the report nor decision to submit the paper for
publication. No medications were supplied”
“A power calculation, using Russ Lenth’s power and sample
size comparing two proportions (Lenth, 2006–2009)
demonstrated that 150 subjects were required in each arm
to achieve a relative increase in PR of 50% from 35 to 52.5%
with 80% power, a significance level of 0.05 and allowing
for a total of 50 drop outs from the study.”
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If statistical analysis Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of Moderate
bias?

Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of
the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment‐ sealed opaque envelopes can be subject to
manipulation
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

No serious

PUBLICATI
ON BIAS

INDIRECTNESS

Serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only for miscarriage rates
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
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Certainty of evidence in
study

Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
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Study: Atay, V., C. Cam, et al. (2006). "Comparison of letrozole and clomiphene citrate in women with polycystic ovaries
undergoing ovarian stimulation." Journal of International Medical Research 34(1): 73‐6.
Description of study: randomised controlled trial.
Patient/population

Women with primary infertility and PCOS with no other known cause of infertility. It is not
reported whether these women were therapy naïve or clomiphene citrate‐resistant, but
the authors state that this study was investigating the role of letrozole with regards to
clomiphene citrate as a first‐line treatment.
Mean age: letrozole = 27.1 ± 0.9 CC = 26.2 ± 1.1, p=NS
Mean BMI: letrozole = 26.1 ± 1.91 CC = 25.8 ± 1.77, p=NS

N

“A total of 106 women with PCOs were enrolled into the study. Of these, 55 received CC
and 51 received letrozole.”

Setting

Not reported.
Country: Turkey

Intervention/indicator

2.5 mg letrozole daily for 5 days beginning on day 3 of the menstrual cycle.
Treatment duration: Data suggest each patient had one treatment cycle.

Comparison/control

100 mg CC daily for 5 days beginning on day 3 of the menstrual cycle.
Treatment duration: Data suggest each patient had one treatment cycle.

Outcomes

Ovulation and pregnancy rates per patient (= per cycle).
Primary outcomes were not specified, however other outcomes that are not relevant to
this evidence review include: endometrial thickness (mm), number and size of follicles and
hormone profiles.
Follow‐up time not reported.

Inclusion Criteria

All patients had a history of oligo‐ or amenorrhoea and ovaries with at least 10 subcapsular
cysts 2 – 10 mm in diameter and hyperechogenic stroma.

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not
reported

Was allocation to intervention
group concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

Were investigators and care
providers blind to intervention
group?

Not
reported
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Were outcome assessors blind
to intervention group?

Not
reported

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? High

“there were no statistically significant differences between the two
groups.”

Few criteria fulfilled and the conclusions of the study are likely to be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are
inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ method not
Very serious
reported
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects

Metformin and CC evidence review

84

INCONSISTENCY

No serious

IMPRECISI
ON

INDIRECTNESS

Serious

Serious

PUBLICATION BIAS

No serious

Certainty of
evidence in study

Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single
RCTs)
No direct comparison‐ not reported for multiple
pregnancy rate only
Intervention/comparator dissimilarity (Not
relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single
RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not
relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.

Metformin and CC evidence review
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Study: Badawy, A., I. Abdel Aal, et al. (2009). "Clomiphene citrate or letrozole for ovulation induction in women with
polycystic ovarian syndrome: a prospective randomized trial." Fertility and sterility 92(3): 849‐52.
Description of study: randomised controlled trial.
Patient/population

Infertile women with PCOS. Not reported whether these women were therapy naïve,
clomiphene citrate‐resistant, or a mixture of therapy naïve and clomiphene citrate‐
resistant.
Mean age: letrozole = 27.1 ± 3.2 clomiphene citrate (CC) = 29.3 ± 2.9, p=0.68
Mean BMI: letrozole = 28.1 ± 3.2 CC = 27.1 ± 3.1, p=0.72

N

438 (1063 cycles)
Letrozole group‐ 218 patients, 575 cycles
CC group ‐ 220 patients, 588 cycles

Setting

“Fertility Outpatient Clinic in Mansoura University Hospitals, Mansoura University, Egypt,
and private practices in the period from January 2004 and September 2006.”

Intervention/indicator

Letrozole group‐ 5 mg of letrozole (Novartis Pharma Services, Basel, Switzerland) daily for 5
days starting on day 3 of menses.

Comparison/control

CC group ‐ 100 mg of CC (Hoechst Marion Roussel, Arab Republic of Egypt [ARE]) daily
starting day 3 of the menses for 5 days.

Outcomes

Pregancy rate (per cycle), miscarriage rate (per patient) and ovulation rate (per cycle).
The primary outcome measures: number of growing and mature follicles, the
concentrations of serum E2 (pg/mL) and progesterone (ng/mL), and the endometrial
thickness (mm) are not relevant to this evidence review.
Follow up time not reported.

Inclusion Criteria

“The diagnosis of PCOS was based on the Revised 2003 consensus diagnostic criteria for
PCOS (7). All women had patent fallopian tubes proved by hysterosalpingography, and
their partners had normal semen analysis parameters according to the modified criteria of
the World Health Organization.”

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

Was allocation to intervention
group concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

See above.

“Patients then were randomly allocated using a computer‐generated
random table …”
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Were investigators and care
providers blind to intervention
group?

Not
reported

Were outcome assessors blind
to intervention group?

Not
reported

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? High

“There were no statistically significant differences between the two groups
in age, duration of infertility, body weight, height, body mass index (BMI),
or presenting symptoms and signs (Table 1).”

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are
inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should
Very serious
all be randomised)
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
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INCONSISTENCY

No serious

INDIRECTNESS

Serious

IMPRECISI
ON

Serious

PUBLICATION BIAS

Serious

Certainty of
evidence in study

Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single
RCTs)
No direct comparison‐ not reported for multiple
pregnancy rate only
Intervention/comparator dissimilarity (Not
relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single
RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not
relevant for single RCTs)
Other issue‐ no conflict of interest or funding
statement
Very low: Any estimate of effect is very uncertain.
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Comparison of efficacy of letrozole and clomiphene citrate in ovulation induction in
Indian women with polycystic ovarian syndrome. Ray P, Ray A, Chakraborti PS.
Archives Gynecology and Obstetrics (2012) 285:873–877
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
18‐35 year old Indian women
participants
Age: CC=29 Median, 20‐35 Range; letrozole=28 Median,
19‐35 Range
BMI: CC=28.5 Median, 24.2‐33.6 Range; letrozole=28.8 Median,
23.2‐34.6
Range
N
147
Randomised: 69 in letrozole group, 78 in clomiphene citrate group
Analysed: 147
Setting
Obstetrics and gynaecology hospital, India.
Recruitment: Jan 2008 to Dec 2009 = 2 years
Intervention/indicator
Letrozole 2.5mg day 3‐7 of menstrual cycle (?brand)
Comparison/control
Clomiphene citrate 100mg (?brand)
Outcomes
Rate of ovulation (day 21 serum “progesterone >10ng/ml considered ovulatory”),
average follicular diameter on day 16, number of mature follicles per cycle,
oestradiol on day of hCG administration (≥100pg/ml statisfactory), endometrial
thickness (>8mm), pregnancy rate.
Inclusion Criteria
PCOS (Rotterdam 2003)
Exclusion Criteria
Hyperprolactinaemia, thyroid disorder, male factor, tubal factor
infertility (endometriosis, PID)
Liver and kidney failure, cardiovascular disease, diabetes
Consumption of metformin, drugs with effects on insulin secretion,
clomiphene citrate in 2 months before study
Yes
Does the study have a
clearly focused question
and/or PICO?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
But, no details on menstrual cycle length or regularity
measured appropriate?
Was there sufficient
Unclear
Follicular monitoring by transvaginal USS alternate days from day 9. It
duration of follow‐up?
is not clear to me how many cycles women were followed up for. The
text says “Overall, 288 ovarian cycles were studied in 147 patients (132
cycles in 69 patients in the letrozole group and 156 cycles in 78
patients in clomiphene group). So, if regular cycles, then follow up for
?24 months. Doesn’t say how many cycles women received treatment
for.
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Not reported
“randomly given” but no details of randomization
Did the study have an
process
adequate method of
randomisation?
SELECT
ION
BIAS

Study citation
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PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS
REPOR
T BIAS

No

“open labelled trial”

No

“open labelled trial”

No

“open labelled trial”

Yes

Yes

Not reported

No details given. In the acknowledgments, they
thank the Department of Radiology “for their
assistance in serial folliculometry”. Unclear whether
they were blind or independent, but the outcomes
measured are fairly objective.
Statistics: Chi square, students t test, significance if
p<0.05

Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Yes

Were all the subjects
analysed in the groups to
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?
Were the groups similar
at baseline with regards
to key prognostic
variables?

Yes

If confounding was
present, was it controlled
for?
Were there any conflicts
of interest in the writing
or funding of this study?

OTHER
INTER
NAL
VALIDI
TY/BIA

CONFOUNDING

Was allocation to
intervention group
concealed?
Were patients blind to
intervention group?
Were investigators and
care providers blind to
intervention group?
Aside from the
experimental
intervention, were the
groups treated the same?
Were outcome assessors
blind to intervention
group?

Not reported

No details given

0% treatment
0% control/
comparison

No drop outs or losses to follow up

Not reported

Yes

Not reported

No

“there is no conflict of interest”
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Was the study sufficiently Not reported
powered to detect any
differences between the
groups?

They have not documented a power calculation.
Going by the calculation in similar studies, this
would be underpowered to detect a difference of
20% in clinical pregnancy (would need 172) (Legro,
2007)
2 months

Yes
For cross over studies ‐
was the washout period
adequate?
If statistical analysis was Yes
Chi square, students t test, p <0.05
undertaken, was this
appropriate?
Comments
Unclear how many cycles treatment was given for and unclear length of follow up.
Less data in terms of baseline and outcomes compared with other, similar papers.
No documentation of side effects or cost analysis.
What is the overall risk of
High
No details of randomisation
bias?
technique. Some lack of clarity as
documented above ?need to contact
study authors

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation‐ method not reported
Concealment‐ open label trial
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

I
M
P

INDIRECTNESS

No serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values
for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
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PUBLICATION BIAS

Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
No serious

Certainty of evidence
in study

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study: Bayar, U., S. Kiran, et al. (2006). "Use of an aromatase inhibitor in patients with polycystic ovary syndrome: a
prospective randomized trial." Fertility and sterility 86(5): 1447‐51.
Description of study: randomised controlled trial.
Patient/population

Anovulatory, infertile patients with PCOS who were therapy naïve.
“In this study, we compared letrozole with CC as a first‐line therapeutic agent for ovulation
induction in patients with PCOS. In conclusion, in this study, we showed that letrozole is as
effective as CC in PCOS patients who previously have not been treated with other
ovulation‐induction agents”
Mean age: letrozole = 32.2 ± 3.9 CC = 30.6 ± 4.09, p=0.09
BMI not reported but women with a BMI > 25 were excluded.

N

Eligible and randomised – 80
Letrozole – 40, 2 lost to follow up (5%)
CC ‐ 40, 4 lost to follow up (10%)

Setting

Outpatient clinics of the Infertility and Reproductive Medicine Unit of the Zonguldak
Karaelmas University Hospital (Zonguldak, Turkey) during the study period of 2004 through
2005.

Intervention/indicator

2.5 mg/d letrozole, administered on days 3 to 7 of the menstrual cycle.
Treatment duration: was for a range of between 1 to 5 treatment cycles.

Comparison/control

100 mg/d CC, administered on days 3 to 7 of the menstrual cycle.
Treatment duration: was for a range of between 1 to 5 treatment cycles.

Outcomes

Ovulation rate per cycle, pregnancy rate per cycle and delivery rate per cycle.
Primary outcomes were not specified, however other outcomes that are not relevant to
this evidence review include: endometrial thickness (mm), number and size of follicles and
E2.
Follow‐up time not reported.

Inclusion Criteria

PCOS patients diagnosed by using the Rotterdam criteria.

Exclusion Criteria

“Tubal, peritoneal, and uterine causes of infertility were excluded by
hysterosalpingography, laparoscopy, or transvaginal ultrasonography
(LOGIQ 7 Scanner, GE Medical Systems, Milwaukee, WI). Specific endocrine abnormalities
(Cushing’s disease, hypothyroidism, hyperthyroidism, congenital adrenal hyperplasia, and
prolactinoma), male‐factor infertility, and women with a body mass index of >25 kg/m2
were excluded from the study.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

In this prospective double‐blind study, each patient’s treatment was
determined by simple randomization, performed
by a computer.
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Was allocation to intervention Yes
group concealed?

Allocation concealment was achieved by using central consultation for
treatment of eligible patients.

Were patients blind to
intervention group?

Yes

Double‐blind study.

Were investigators and care
Yes
providers blind to intervention
group?

Double‐blind study.

Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Yes

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

If statistical analysis was
undertaken, was this
appropriate?

Yes

“The two groups were comparable regarding the baseline characteristics,
including female age, basal FSH level, and
duration of infertility (Table 1).”

Sample‐size determination was based on the difference between the
median number of follicles sized _15 mm and E2 concentration on hCG
day.
“A sample size of 60 patients (30 patients in each group) was targeted to
be able to detect a difference of at least one follicle or of 200 pmol/L
between the two groups, with _ (type I error) set at 0.05 and 80% power.”

Were all the subjects analysed Not
in the groups to which they
reported
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

RIS
K

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment
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INCONSISTENCY

No serious

INDIRECTNESS

No serious

PUBLICATION BIAS

IMPRECISI
ON

No serious

Serious

Certainty of
evidence in study

Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no report of a conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study: Begum, M. R., J. Ferdous, et al. (2009). "Comparison of efficacy of aromatase inhibitor and clomiphene citrate in
induction of ovulation in polycystic ovarian syndrome." Fertility & Sterility 92(3): 853‐7.
Description of study: randomised controlled trial.
Patient/population

Anovulatory patients with PCOS who failed to ovulate when taking 100 mg/day clomiphene
citrate in previous cycles (and therefore are clomiphene citrate – resistant women with
PCOS)
Mean age: letrozole = 25.47 ± 3.98 CC = 26.09 ± 3.62, p=0.38
Mean BMI: letrozole = 22.72 ± 2.77 CC = 23.63 ± 3.23, p=0.12

N

64

Setting

Private infertility care setting between August 2004 and December 2005.
Country: Bangladesh.

Intervention/indicator

Letrozole group ‐ 7.5 mg of letrozole daily for 5 days starting from day 3 of the cycle.

Comparison/control

CC group ‐ 150 mg of CC daily for 5 days starting from day 3 of the cycle.

Outcomes

The main outcome measure was rate of ovulation rate per patient and pregnancy rate per
patient.
“Two consecutive cycles were observed to declare ovulation failure. Six ovulatory cycles
were observed for pregnancy.”
Follow up time not reported.

Inclusion Criteria

“Anovulatory patients with PCOS, who failed to ovulate when taking 100 mg/day CC for 5
days in two consecutive cycles. Polycystic ovary syndrome was diagnosed by the Rotterdam
criteria (19). Those patients who did not develop follicles of optimum size (>17 mm) by day
16 of the cycle were recruited for this study.”

Exclusion Criteria

“Patients who had hyperprolactinemia, thyroid disorder, male factor infertility, known or
suspicious tubal factor infertility (endometriosis and pelvic inflammatory disease), and
unexplained infertility were excluded from the study.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly Yes
focused question?
Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified Yes
inclusion/exclusion criteria?
If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not enough
information

Was allocation to
intervention group
concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

Patients were divided by lottery.
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Were investigators and care
providers blind to
intervention group?

Not
reported

Were outcome assessors
blind to intervention group?

Not
reported

All outcomes were measured Yes
in a standard, valid and
reliable way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the
groups treated the same?

Yes

Were the outcomes
measured appropriate?

Yes

“Characteristics of age, duration of infertility, and basal hormone levels
(Table 1) were similar in both groups of patients.”

Was there sufficient duration Not
of follow‐up?
reported
Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of
bias?

High

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ insufficient information‐ patients were
Very serious
divided by lottery
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
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INCONSISTENCY

No serious

INDIRECTNESS

No serious

PUBLICATION BIAS

IMPRECISI
ON

Serious

Serious

Certainty of
evidence in study

Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no report of a conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study: Dehbashi, S., T. Kazerooni, et al. (2009). "Comparison of the effects of letrozole and clomiphene citrate on
ovulation and pregnancy rate in patients with polycystic ovary syndrome." Iranian Journal of Medical Sciences 34(1): 23‐
28.
Description of study: randomised controlled trial.
Patient/population

Women with PCOS who had not received any other medication for ovulation induction
before enrollment to the study, therefore therapy naïve PCOS women.
Mean age: letrozole = 23.62 ± 2.92 CC = 24.32 ± 3.43, p=0.27, 95% CI ‐1.96 to 0.56
Mean BMI: letrozole = 27.45 ± 4.61 CC = 27.09 ± 3.61, p=0.66, 95% CI ‐1.28 to 1.99

N

100, 50 in each group

Setting

“During the period of February 2004 through November 2006, 100 patients with PCOS who
attended the outpatient infertility clinics at Shiraz
University of Medical Sciences, Iran participated in the present study.”

Intervention/indicator

Letrozole (Femara, Novartis pharma, AG, Basel, Switzerland) 5mg daily (per oral).
Administered during the 3rd‐7th days of a menstrual cycle.
Treatment duration: each patient underwent ovulation induction only for one menstrual
cycle.

Comparison/control

Clomiphene citrate (Iran Hormone Pharmaceutical Company, Tehran, Iran) 100 mg per day.
Administered during the 3rd‐7th days of a menstrual cycle.
Treatment duration: each patient underwent ovulation induction only for one menstrual
cycle.

Outcomes

Ovulation rate per patient (= per cycle), pregnancy rate per patient (= per cycle), multiple
pregnancy rate per pregnancy, abortion rate per pregnancy, delivery rate per pregnancy.
Primary outcomes were not specified, however other outcomes that are not relevant to
this evidence review include: endometrial thickness (mm), number and size of follicles.
Follow‐up time not reported.

Inclusion Criteria

The inclusion criteria were: infertility for at least one year, having patent tubes on
hysterosalpingogram, and normal semen analysis of the patients' husbands. None of the
women had received any hormonal or infertility therapy for at least 6 months before
enrollment to the study. They had not received any other medication for ovulation
induction before enrollment to the study.

Exclusion Criteria

Not reported.

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Partial

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Not
reported
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Was allocation to intervention
group concealed?

Not
reported

Were patients blind to
intervention group?

Yes

“In this prospective double‐blind study, 100 patients with the diagnosis of
PCOS (using the Rotterdam criteria), were randomized into two equal
groups.”
“Only the pharmacist knew the name of the medication that had been
taken by the patients.”

Were investigators and care
providers blind to intervention
group?

Yes

“In this prospective double‐blind study, 100 patients with the diagnosis of
PCOS (using the Rotterdam criteria), were randomized into two equal
groups.”
“Only the pharmacist knew the name of the medication that had been
taken by the patients.”

Were outcome assessors blind
to intervention group?

Not
reported

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? High

“The two groups were similar regarding the demographic characteristics,
including age, body mass index (BMI), duration of infertility, PCOS
phenotypes and basal serum levels of FSH, LH, testosterone, DHEAS,
prolactin, and TSH (table 1).

High ‐ Few or no criteria fulfilled or the conclusions of the study are likely
or very likely to be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
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INCONSISTENCY

RISK OF BIAS

If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ not reported
Very serious
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Kar S. Clomiphene citrate or letrozole as first‐line ovulation
induction drug in infertile PCOS women: A prospective randomized trial
Journal of Human Reproductive Sciences. (2012) 5 (3): 262‐265
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Indian women with PCOS (Rotterdam criteria)
participants
Age: CC=26.27± 2.47, letrozole=26.26±2.41
BMI: CC=25.95± 3.31, letrozole=25.91±3.57
N
103 (51 in letrozole group, 52 in clomiphene citrate group)
Setting
Private tertiary centre for infertility. Recruitment: July 2010 to July 2011 = 1year
Intervention/indicator
Letrozole 5mg OD for 5 days starting day 2 (?brand)
Comparison/control
Clomiphene citrate 100mg OD for 5 days starting day 2 (?brand)
Outcomes
Ovulation rate, endometrial thickness, days to ovulation, mono vs multifollicular rate,
days to ovulation, pregnancy rate, miscarriage rate
Inclusion Criteria
Yes
PCOS (Rotterdam criteria)
Nil prior infertility treatment or ovulation induction i.e. treatment
naïve
Exclusion Criteria
Hyperprolactinaemia, thyroid disorder, male factor infertility, tubal
factor infertility, endometriosis, unexplained infertility
Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
But, no live birth rate
measured appropriate?
Was there sufficient
Not
?number of cycles followed up for
documented
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Not reported
“randomized by lottery”
Did the study have an
adequate method of
randomisation?
Was allocation to
Not reported
Appears to be open‐label
intervention group
concealed?
Were patients blind to
Not reported
Appears to be open‐label
intervention group?
Appears to be open‐label
Were investigators and care Not reported
providers blind to
intervention group?
Aside from the experimental Yes
intervention, were the
groups treated the same?
PERFORMANCE BIAS

SELECTION BIAS

Study citation
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DETECTION BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS
Comments

Not reported

Appears to be open‐label

Yes

Partial/Not
reported

Nil documented, but single author appears to
be responsible for recruitment and analysis

0% treatment
0% control/
comparison

Nil drop outs

Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of selective
outcome reporting?
Were the groups similar at
baseline with regards to key
prognostic variables?

No

“Women who failed to ovulate with 100mg of
cc of 5mg letrozole were dropped from the
study”.

If confounding was present,
was it controlled for?

No/
Not reported

REP
OR
T
BIA
S

ATTRITION BIAS

Were outcome assessors
blind to intervention group?
Were all outcomes measured
in a standard, valid and
reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Not reported
Yes

Baseline endocrine data not reported. Author
acknowledges that this population has high
prevalence of insulin resistance leading to
clomiphene citrate failure‐ not accounted for
in the study. Equal numbers in each arm
having timed intercourse vs IUI, but not
recorded how many pregnancies in each
subgroup.

Were there any conflicts of
Not reported
interest in the writing or
funding of this study?
Not reported
Would be underpowered to detect a
Was the study sufficiently
difference of 20% in clinical pregnancy (172)
powered to detect any
(Legro, 2007)
differences between the
groups?
For cross over studies ‐ was
N/A
Treatment naive
the washout period
adequate?
If statistical analysis was
Yes
Chi‐square and students t test. Significant if P
undertaken, was this
<0.05
appropriate?
Single author study, adding potential for bias as single individual for recruitment, data
collection and analysis. Not enough detail on method of randomisation. Important
baseline endocrine data missing. Text says that women who didn’t respond were
dropped, but the number analysis is the same given as recruited, so unclear whether

Metformin and CC evidence review

103

What is the overall risk of
bias?

there were more women involved at the start (per protocol analysis) or no women
were excluded (so ITT analysis). Unclear how many cycles ovulation rate etc was
recorded.
High
As above

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ randomized by lottery
Very serious
Concealment‐ appears to be open‐label
Blinding of participants/personnel‐ appears to be open‐label
Blinding of assessors‐ appears to be open‐label
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

Serious

Serious

Serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ none for multiple pregnancy and miscarriage
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ power calculation not reported
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study citation

Legro, R. S., R. G. Brzyski, et al. (2014). "Letrozole versus clomiphene for infertility
in the polycystic ovary syndrome." New England Journal of Medicine 371(2): 119‐
129.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile women 18 to 40 years of age with PCOS
participants
Age (yr): CC = 28.8±4.0; letrozole = 28.9±4.5
BMI: CC = 35.1±9.0; letrozole = 35.2±9.5
N
3457 prescreened
1002 screened
750 randomized CC: 376; letrozole: 374
158 withdrawn CC: 85; letrozole: 73
750 analysed ITT
Setting
Academic Health Centers throughout the United States
Intervention/indicator
After spontaneous menses or withdrawal bleeding induced by progestin
administration (medroxyprogesterone acetate [Provera], 5 mg per day for 10 days),
clomiphene citrate (50 mg daily) was administered, beginning on cycle day 3 for 5
days and for up to five menstrual cycles. The dose was increased in subsequent
cycles in cases of nonresponse (progesterone level during the midluteal phase, <3
ng per milliliter) or a poor ovulatory response (progesterone levels indicative of
ovulation but with values clustering just above the cutoff point [see the
Supplementary Appendix]), noted in 2% of 2777 treatment cycles. The maximum
daily dose of clomiphene was 150 mg (three pills) given for 5 days. Investigators
had the option to induce menstrual bleeding with medroxyprogesterone acetate
after an anovulatory cycle; this option was exercised in 309 of 1255 anovulatory
cycles (24.6%). Couples were instructed to have regular intercourse two to three
times a week, and the women kept an intercourse diary. Ovulation predictor kits
were not used.
Comparison/control
After spontaneous menses or withdrawal bleeding induced by progestin
administration (medroxyprogesterone acetate [Provera], 5 mg per day for 10 days),
letrozole (2.5 mg daily) was administered, beginning on cycle day 3 for 5 days and
for up to five menstrual cycles. The maximum daily dose of letrozole was 7.5 mg
(three pills) given for 5 days. Investigators had the option to induce menstrual
bleeding with medroxyprogesterone acetate after an anovulatory cycle; this option
was exercised in 309 of 1255 anovulatory cycles (24.6%). Couples were instructed
to have regular intercourse two to three times a week, and the women kept an
intercourse diary. Ovulation predictor kits were not used.
Outcomes
Primary outcome: live birth;
Secondary outcomes: ovulation, pregnancy loss, singleton birth, and congenital
anomalies. Serious adverse events were defined as events that were fatal or
immediately life‐threatening, that were severely or permanently disabling, or that
required or prolonged inpatient hospitalization; overdoses (intentional or
accidental); congenital anomalies; pregnancy loss after 12 weeks of gestation; and
any event deemed to be serious by the site principal investigator.
Inclusion Criteria
Yes
Infertile women 18 to 40 years of age with the polycystic ovary syndrome
who had no major medical disorders and who were not taking
confounding medications (primarily sex steroids, other infertility drugs,
and insulin sensitizers, as described in the study protocol), their male

Metformin and CC evidence review

105

partners, and their neonates participated in the study.9 We used modified
Rotterdam criteria1 to diagnose the polycystic ovary syndrome.

Exclusion Criteria

Yes

Additional eligibility criteria were at least one patent fallopian tube and a
normal uterine cavity, as determined by sonohysterography (on the basis
of the presence of free fluid in the pelvis), hysterosalpingography, a
combined hysteroscopy and laparoscopy, or evidence of an intrauterine
pregnancy within the previous 3 years; a male partner with a sperm
concentration of at least 14 million per milliliter, according to World
Health Organization cutoff points,11 with documented motility in at least
one ejaculate during the previous year; and a commitment on the part of
the women and their partners to have regular intercourse during the
study with the intent of pregnancy.
Described in detail in protocol and baseline paper.

PERFORMANCE
BIAS

SELECTION BIAS

Does the study have a clearly Yes
focused question and/or
PICO?
Yes
Does the study have
specified inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion criteria,
were these appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient duration Yes
of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Yes
Women were randomly assigned in a 1:1 ratio in
adequate method of
permuted blocks of two, four or six. Stratified
randomisation?
randomization with permuted blocking within each
stratum was generated by the data coordination
centre (DCC) statistician. The only stratification
variable will be by site.
Yes
Once patient consent is received, the patient is
Was allocation to
entered into secure online system where the patient
intervention group
is randomised and the site is provided with a patient
concealed?
identifier and a study kit number. According to
allocated kit number, the site coordinator dispenses
the intervention.
Were patients blind to
Yes
The purchased study drugs were overencapsulated
intervention group?
to look the same, tested, and packaged by a
commercial supply company (Almac Clinical
Services). The two drugs were given for the same
duration and with the same stepwise increase in
dose.
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DETECTION BIAS
ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL
VALIDITY/BIAS

Were investigators and
care providers blind to
intervention group?

Yes

Aside from the
experimental
intervention, were the
groups treated the same?
Were outcome assessors
blind to intervention
group?

Yes

Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Yes

Were all the subjects
analysed in the groups to
which they were
randomly allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?
Were the groups similar at
baseline with regards to
key prognostic variables?
If confounding was
present, was it controlled
for?
Were there any conflicts
of interest in the writing
or funding of this study?

Not reported

The randomization scheme (including block size) will
not be disclosed to the investigators or staff,
including the Protocol Lead
Investigator. Unless otherwise specified, treatment
group data will be presented in a blinded fashion
within Data safety monitoring board (DSMB) reports.

All reported laboratory values were determined by a
central laboratory (Ligand Core Laboratory,
University of Virginia) and all data entry and analysis
was done by DCC but no mention of whether
outcome assessors were blinded.

Yes

22.6% CC
19.5%
letrozole

CC: 85/376; letrozole 73/374
Reasons for drop out were described in detail.

Yes

ITT

Yes

Yes

Partial

BMI

Yes

“Dr. Legro reports receiving consulting fees from
Ferring Pharmaceuticals, AstraZeneca, and
Euroscreen. Dr. Diamond reports receiving
consulting fees from EMD Serono and serving on the
board of directors of and owning stock in Advanced
Reproductive Care. Dr. Santoro reports receiving
grant support from Bayer and holding stock options
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Was the study sufficiently
powered to detect any
differences between the
groups?

Partial

For cross over studies ‐
was the washout period
adequate?
If statistical analysis was
undertaken, was this
appropriate?

NA

Comments
What is the overall risk of
bias?

Low

in MenoGeniX. No other potential conflict of
interest relevant to this article was reported.”
Disclosure forms provided by the authors are
available with the full text of this article at
NEJM.org.”
The interventions used in this study are made by
Teva Pharmaceuticals USA and Novartis.
“The study was designed to have 81% power to
detect an absolute difference of 10 percentage
points in cumulative live‐birth proportions between
treatment groups…We calculated that the analysis
would require a sample of 300 patients per
treatment group, which we increased to 375 to
allow for a dropout rate of 20%.”
However drop out rate was a little bit more than
20% in the CC group and had less than 300
participants.

Yes

Most of the criteria have been fulfilled
or where criteria have not been
fulfilled it is very unlikely the
conclusions of the study would be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are
inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they
Serious
should all be randomised)
Concealment
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
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INCONSISTENCY

No serious

IMPRECISION

INDIRECTNESS

No serious

Serious

PUBLICATION BIAS

Serious

Certainty of evidence
in study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single
RCTs)
No direct comparison (look for whether they
have reported p values for the comparisons that
we have extracted data for)
Intervention/comparator dissimilarity (Not
relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ drop outs resulted in required
sample size not being retained
Commercially funded‐ authors
Asymmetrical funnel plot (Not relevant for single
RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not
relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the
evidence supporting the recommendation. Further
research could have an important impact, which
may change the estimates of effect.
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Study citation

Nazik H and Kumtepe Y. Comparison of efficacy of letrozole and clomiphene citrate
in ovulation induction for women with polycystic ovarian syndrome. Health Med
(2012) 6(3):879‐883
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
3 arm study (only 2 arms used here):
participants
 Patients receiving ovulation induction for the first time; Group 1 given
clomiphene citrate,
 Group 2 given letrozole “CC‐resistant patients who failed to ovulate when taking
50, 100,
Group 3 letrozole 150mg/day of CC during successive cycles, added non‐randomly
was not included in this systematic review
Age: CC=27.80± 6.18, letrozole= 25.55± 4.45
BMI: CC=25.9±4.80, letrozole=24.66±3.57
N
98 women (120 cycles)
Group 1: 33 patients (40 cycles)
Group 2: 31 patients (40 cycles)
Setting
Infertility clinic, university hospital, Turkey
Recruitment December 2005‐ March 2007 = 16 months
Intervention/indicator
Letrozole 2.5mg/day (Femara, Novartis Pharma AG, Basel, Switzerland) to groups 2
and 3 from day 3 ‐7
Comparison/control
All patients with oligomenorrhoea given 6 days of PO medroxyprogesterone acetate
to achieve a withdrawal bleed.
Clomiphene citrate 100mg/day (Gonaphene, Organon, Ilaclari AS, Turkey) to group 1
from day 3 to 7.
Outcomes
Number of mature follicles, ovulation rate, pregnancy rate, miscarriage rate,
multiple pregnancy, adverse effects
Inclusion Criteria
Yes
PCOS (Rotterdam 2003)
Exclusion Criteria
Yes
Patients with follicles >10mm
Male factor infertility, unexplained infertility, ovarian or adnexal surgery,
hypothyroidism, hyperprolactinaemia, bilateral tubal occlusion
Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion criteria?
Yes
If there were specified
inclusion/ exclusion criteria,
were these appropriate?
Were the outcomes
Yes
But, pregnancy diagnosed by urine hCG only, no live birth rate
measured appropriate?
Was there sufficient
Unclear Transvaginal USS used to record follicle size and endometrial thickness.
duration of follow‐up?
Patients advised scheduled intercourse.
Unclear duration of follow up. 98 women but 120 cycles, so did some
women have >1 cycle with a given time frame i.e. due to irregular/shorter
cycles or was follow up longer for certain patients? Over what time period
was follow up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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SELECTION
BIAS
PERFORMANCE BIAS
DETECTION BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Yes

Computer generated random list

Not documented
Not documented

No evidence of blinding in this study

Not documented

No evidence of blinding in this study

Yes

Not documented

No evidence of blinding in this study

Yes
Not documented
0% treatment
0% control/
comparison

Were all the subjects analysed in
the groups to which they were
randomly allocated (ie intention to
treat analysis)?
Is the paper free of selective
outcome reporting?
Were the groups similar at baseline
with regards to key prognostic
variables?

Yes

Partial

Significant difference in age and duration of
infertility

If confounding was present, was it
controlled for?
Were there any conflicts of interest
in the writing or funding of this
study?
Was the study sufficiently powered
to detect any differences between
the groups?

Yes

Patients with previous history of clomiphene
resistance allocated to a separate group.

For cross over studies ‐ was the
washout period adequate?
If statistical analysis was
undertaken, was this appropriate?

?

REP
OR
T

ATTRITION BIAS

Did the study have an adequate
method of randomisation?
Was allocation to intervention
group concealed?
Were patients blind to intervention
group?
Were investigators and care
providers blind to intervention
group?
Aside from the experimental
intervention, were the groups
treated the same?
Were outcome assessors blind to
intervention group?
Were all outcomes measured in a
standard, valid and reliable way?
Were outcomes assessed
objectively and independently?
What percentage of the individuals
recruited into each arm of the study
dropped out?

Not documented

Not documented

Not documented

Yes

No sample size calculation in paper. Likely
underpowered if attempting to detect a
statistically significant difference in pregnancy
rate (according to calculations given in similar
papers)
Group 3 given 1 month break before re‐
starting CC
ANOVA for 3 group analysis
Bonferroni test, Chi‐square
Significance at 5%
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Comments

What is the overall risk of
bias?

More cycles that patients, which is not explained and unclear duration of follow up.
Ovulation rates and pregnancy rates are given per cycles (not per patients), so some
cycles will be from the same patients.
High
Appropriate randomisation but no allocation
concealment or blinding

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

Serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values
for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statement
Very low: Any estimate of effect is very uncertain.
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Study citation

Roy, K., J. Baruah, et al. (2012). "A prospective randomized trial comparing the efficacy of
Letrozole and Clomiphene citrate in induction of ovulation in polycystic ovarian
syndrome." Journal of Human Reproductive Sciences 5(1): 20‐25.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Women with anovulatory PCOS and infertility.
participants
Age AI: 26.1±1.8 CC: 26.5±1.3 p=0.513
BMI AI: 25.8±2.1 CC: 25.4±1.56 p=0.716
N
250 participants screened, 212 randomised – AI: 104 participants, CC: 108 participants;
analysed – AI: 98 participants, CC: 106 participants.
Setting
Tertiary care hospital in India from January 2005 to January 2010.
Intervention/indicator
AI: Starting dose of 2.5 mg letrozole, increasing up to 5 mg daily, administered from Day
3 to Day 7 (total of 5 days) of a spontaneous cycle or withdrawal bleeding after a 5‐day
course of 10 mg/ day medroxyprogesterone acetate. 3 months
Comparison/control
CC: Starting dose of 50 mg, increasing up to 100 mg daily, administered from Day 3 to
Day 7 (total of 5 days) of a spontaneous cycle or withdrawal bleeding after a 5‐day
course of 10 mg/ day medroxyprogesterone acetate. 3 months
Outcomes
Ovulatory cycle rate, conception rate, and pregnancy outcome.
Other outcomes not relevant to this systematic review included: mean number of
follicles and endometrial thickness.
Inclusion Criteria
Yes
“The inclusion criteria included patients in the age group of 20–35
years having infertility for more than one year, body mass index (BMI)
<28, and patients of anovulatory PCOS.”
Diagnosis by Rotterdam 2003 criteria.
Exclusion Criteria
Yes
“In all patients, a comprehensive infertility work‐up was done.
This included tubal patency test, pelvic ultrasonography, husband
semen analysis, and serum hormone measurements (FSH, LH,
prolactin, estradiol, progesterone, and testosterone) on the 2nd to
5th day of the cycle. Patients having abnormality in any of these tests,
which may be responsible for reproductive failure, were excluded
form the study. All patients underwent laparoscopy and patients who
had other factors, found on laparoscopy, which may be responsible
for infertility, were also excluded from the study.”
Yes
Does the study have a
clearly focused
question and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Yes
3 months.
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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OTHER
INTER
NAL

CONFOUNDIN
G

REP
OR
T

ATTRITION BIAS

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

Did the study have an adequate Yes
method of randomisation?

Was allocation to intervention
group concealed?

Yes

Were patients blind to
intervention group?
Were investigators and care
providers blind to intervention
group?
Aside from the experimental
intervention, were the groups
treated the same?
Were outcome assessors blind
to intervention group?
Were all outcomes measured in
a standard, valid and reliable
way?
Were outcomes assessed
objectively and independently?

Not reported

What percentage of the
individuals recruited into each
arm of the study dropped out?
Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?
Were the groups similar at
baseline with regards to key
prognostic variables?
If confounding was present,
was it controlled for?
Were there any conflicts of
interest in the writing or
funding of this study?

“Randomization of recruited women was carried out
using
online software (http://www.randomization.com) to
generate
a random number table.”
“Randomization codes (A, B) were packed into sealed
opaque envelopes by an individual not involved in
enrollment, treatment and follow‐up of subjects to
ensure concealment of allocation. One resident had
the responsibility for dispensing the trial drugs to the
patient based on the unique randomization code. At
the end of allocation, the resident provided us with a
randomization list.”

Not reported

Yes

Not reported
Yes

Documentation of at least one gestational sac in USG
was confirmed as clinical pregnancy.

Yes

Independence of assessment is important where the
result of one outcome may effect the interpretation
of another.
When outcomes are objectively assessed, their
independence from each other is less important.

5.7% AI
1.9% CC
Not reported

Dropouts were excluded from analysis.

Not reported

Difficult to determine without a protocol.

Yes

“There was no statistically significant difference in
the mean age, BMI, and duration of infertility in both
groups of patients.”

Not reported
No

The authors declared that: “Source of Support: Nil,
Conflict of Interest: None declared.”
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Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

For cross over studies ‐ was the
washout period adequate?

NA

If statistical analysis was
undertaken, was this
appropriate?

Yes

Comments
What is the overall risk of
bias?

Moderate

“Sample size was calculated using pregnancy rate as
a primary outcome measure. On basis of previous
studies,[3] to achieve a statistically valid comparison
of pregnancy rates in the two groups, with a type I
error of 0.05 and a power of 80%, a sample size of at
least 40 women in each arm was required.”
Consider:
‐ the likely duration of action of the treatment being
tested.

Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should
all be randomised)
Concealment‐ sealed opaque envelopes can be
subject to manipulation
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported (drop outs were
excluded from analysis)
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

Serious

Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only not reported for
ovulation per patient
Intervention/comparator dissimilarity (Not relevant
for single RCTs)
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IMPRECISI
ON

No serious

PUBLICATION BIAS

No serious

Certainty of evidence
in study

Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single
RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant
for single RCTs)
Other issue
Low (all outcomes except ovulation per patient): We
have only low confidence in the evidence supporting
the recommendation. Further research is very likely to
have an important impact, which is likely to change the
estimate of effect.
Very low (only for ovulation per patient): Any
estimate of effect is very uncertain.
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Study citation

Selim, M. F. and T. F. Borg (2012). "Letrozole and Clomiphene Citrate Effect on
Endometrial and Subendometrial Vascularity in Treating Infertility in Women with
Polycystic Ovary Syndrome." Journal of Gynecologic Surgery 28(6): 405‐410.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile women with PCOS.
participants
Age (years) AI: 26.0 ± 2.7 CC: 25.1 ± 3.1 NS
BMI (kg/m2) AI: 24.4 ± 4.3 CC: 23.8 ± 3.7 NS
N
220 participants screened and randomised – 110 in each group; 102 participants
analysed in AI and 99 participants in CC.
Setting
Jeddah Clinic Hospital, Jeddah, Saudi Arabia from November 2008 to September 2011
Intervention/indicator
AI: 5 mg/day of letrozole (Femara; Novartis, Switzerland) in two divided doses from
cycle day 3 to 7.
Comparison/control
CC: 100 mg/day of CC (Clomid; Sanofi Aventis, France) in two divided doses from cycle
day 3 to 7.
Outcomes
Ovulation rate and pregnancy rate. Other outcomes not relevant to this systematic
review include: mean number of follicles, endometrial thickness, the Doppler study of
endometrial and subendometrial vasculatures.
Inclusion Criteria
Yes
2003 Rotterdam criteria.
“…normal uterine cavity and at least one patent fallopian tube, and each
woman’s current partner had a semen concentration of at least 2 X
107/mL.”
Exclusion Criteria
Yes
“Exclusion criteria included hyperprolactinemia, congenital adrenal
hyperplasia, thyroid disease, other causes of amenorrhea such as
premature ovarian failure, and clinically suspected Cushing’s syndrome
or androgen‐secreting neoplasm. Exclusion criteria also included all
women who had received metformin or ovarian drilling in the previous 6
months.”
Yes
Does the study have a
clearly focused question
and/or PICO?
Yes
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not
reported
duration of follow‐up?
SELECT
ION
BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Not reported
adequate method of
randomisation?
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Partial

Were patients blind to
intervention group?

No

Were investigators and
care providers blind to
intervention group?
Aside from the
experimental intervention,
were the groups treated
the same?
Were outcome assessors
blind to intervention
group?
Were all outcomes
measured in a standard,
valid and reliable way?

Partial

ATTRITION BIAS

Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?
Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?

“Patients were randomly allocated to the letrozole
group or CC group by means of a series of blind
envelopes numbered from 1 to 220. Each patient was
invited to choose an envelope and was placed by the
clinic secretary in either the letrozole group or the CC
group.”
“The patients were not blinded about the treating drug
in either group.”
“To remove any interobservational bias, ultrasound in all
patients was demonstrated by a single observer (MF
Selim) who was blinded to the treating drug.”

Yes

Not reported

Yes

DETECTION BIAS

PERFORMANCE BIAS

Was allocation to
intervention group
concealed?

“At 1 week post hCG injection, the occurrence of
ovulation was documented by one or more of the
following criteria:
*Development of a dominant follicle ‡ 18mm, followed
by the disappearance or reduction in size of the
dominant follicle by more than 5mm.
*A change in the shape and appearance of internal
echoes within the follicle.
*Appearance of free fluid in the Pouch of Douglas.
A serum pregnancy test was done 20 days post hCG
injection and, if positive, ultrasound examination was
performed 2 weeks later to confirm intrauterine
pregnancy and to determine the presence of gestational
sacs. Only clinical pregnancies were included, defined by
the presence of one or more gestational sacs.”

Yes

7.3% AI
10% CC

Not reported
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REPOR
T BIAS
CONFOUNDING

Is the paper free of
selective outcome
reporting?
Were the groups similar at
baseline with regards to
key prognostic variables?

Not reported

Difficult to determine without a protocol.

Yes

“There were no statistically significant differences in
demographic characteristics of both groups of patients
(Table 1). The mean age, body mass index (BMI), the
mean duration, and whether the patients had primary
or secondary infertility were comparable between the
two groups.”

OTHER INTERNAL VALIDITY/BIAS

If confounding was present, Not reported
was it controlled for?
Were there any conflicts of No
The authors declare that: “No competing financial
interest in the writing or
interests exist.”
funding of this study?
Not reported
Was the study sufficiently
powered to detect any
differences between the
groups?
For cross over studies ‐ was NA
the washout period
adequate?
Yes
If statistical analysis was
undertaken, was this
appropriate?
Comments
The authors interchange between per cycle and per patient inappropriately and
it is unclear whether the n refers to cycles or patients.
What is the overall risk of bias?
High Few criteria fulfilled and the conclusions of the study are likely to be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ not
Very serious
reported
Concealment‐ partial
Blinding of participants/personnel‐
participants weren’t blinded
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
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INCONSISTENCY

No serious

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single
RCTs)
No direct comparison (look for whether they
have reported p values for the comparisons that
we have extracted data for)
Intervention/comparator dissimilarity (Not
relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for
single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not
relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very
uncertain.
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Sheikh‐El‐Arab Elsedeek, M. and H. A. H. Elmaghraby (2011). "Predictors and
characteristics of letrozole induced ovulation in comparison with clomiphene induced
ovulation in anovulatory PCOS women." Middle East Fertility Society Journal 16(2): 125‐
130.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Nulliparous women with PCOS
participants
Age CC: 25 ±3.59 AI: 24.95±3.11 p=0.961
BMI CC: 29.18±3.47 AI: 27.7 ±3.48 p=0.99
N
154 participants screened, 124 randomised (reported 122 selected in text) – 62 in each
group. CONSORT diagram interventions not reported so not clear which interventions the
drop out numbers relate to. In text ‐ CC: 57 participants and AI: 59 participants analysed.
Setting
University infertility clinic, Egypt.
Intervention/indicator
One cycle of CC induction: dose of 100 mg/day for 5 days.
Comparison/control
One cycle of letrozole induction: dose of 5 mg/day for 5 days.
Outcomes
Ovulation and pregnancy rate. Other outcomes not relevant to this systematic review
include number of follicles, final endometrial thickness, mid‐luteal progesterone.
Inclusion Criteria
Yes
“Diagnosis of PCOS relied on Rotterdam criteria provided that anovulation
is one of the two required criteria.”
Exclusion Criteria
Yes
“Exclusion criteria were BMI >35, presence of other causes of infertility,
>5 years infertility duration and known poor response to either drugs in
previous cycles.”
“Cases found to have baseline ovarian cysts or endometrial pathology
were also excluded.”
Does the study have a
Yes
clearly focused question
and/or PICO?
Partial
Does the study have
specified
inclusion/exclusion
criteria?
Yes
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not
2 weeks after the end of treatment?
reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Computer generated tables.
Did the study have an
adequate method of
randomisation?
Was allocation to intervention Not reported
group concealed?
Were patients blind to
Yes
“Fortunately, this meant two white tablets for the
intervention group?
same duration
and both the patients and sonographers were blinded
to this
PERFORM
ANCE BIAS

SELECTION
BIAS

Study citation
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DETECTION BIAS

Partial

Aside from the experimental
intervention, were the groups
treated the same?
Were outcome assessors blind
to intervention group?
Were all outcomes measured
in a standard, valid and
reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into each
arm of the study dropped
out?

Yes

CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

allocation.”
“Fortunately, this meant two white tablets for the
same duration
and both the patients and sonographers were blinded
to this
allocation.”

Not reported
Not reported

Not reported clearly how outcomes relevant to this
review were measured.

Not reported

8.06% CC
4.8% AI

Were all the subjects analysed Not reported
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
Not reported
outcome reporting?
Yes
Were the groups similar at
baseline with regards to key
prognostic variables?

REP
OR
T
BIA

ATTRITION BIAS

Were investigators and care
providers blind to
intervention group?

If confounding was present,
was it controlled for?

Partial

Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
For cross over studies ‐ was
the washout period
adequate?
If statistical analysis was
undertaken, was this
appropriate?

Not reported

“reason: unknown didn’t attend“

Difficult to determine without a protocol.
“The two study groups were comparable regarding age,
duration of infertility, BMI, basal FSH and LH.”

“…multiple regression analysis was done to evaluate
the correlation between the patient BMI and basal
hormonal profile and probability of ovulation and
pregnancy.”

Not reported

NA

Yes
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Comments

What is the overall risk of
bias?

Characteristics of participants and outcomes are lumped into same table – not clear
whether BMI etc are at baseline or at end of study. Authors concluded that
interventions are equally effective.
High
Few criteria fulfilled and the conclusions of the study are likely to be
affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

Serious

Certainty of evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values
for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement
Very low: Any estimate of effect is very uncertain.
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Study: Zeinalzadeh, M., Z. Basirat, et al. (2010). "Efficacy of letrozole in ovulation induction compared to that of
clomiphene citrate in patients with polycystic ovarian syndrome." J Reprod Med 55(1‐2): 36‐40.
Description of study: randomised controlled trial.
Patient/population

Infertile women with PCOS. Not reported whether these women were therapy naïve or
clomiphene citrate‐resistant.
Mean age: letrozole = 23.8 ± 3.6 clomiphene citrate (CC) = 23.1 ± 3.6, p=0.34
BMI not reported.

N

107 patients
Letrozole group‐ 50 patients
CC group ‐ 57 patients

Setting

“Fatemeh Zahra Infertility Centre, Babol, Iran, in 2006 and 2007.”

Intervention/indicator

Letrozole group‐ 5 mg of letrozole (Novartis, Basel, Switzerland) daily within days 3‐7 of the
menstrual cycle for 5 days.

Comparison/control

CC group ‐ 100 mg of CC (Daroopakhsh Co., Tehran, Iran) daily within days 3‐7 of the
menstrual cycle for 5 days.

Outcomes

Pregnancy rate (per patient), multiple pregnancy rate (per patient) and ovulation rate.
Follow up time not reported.

Inclusion Criteria

“Patients with primary infertility, documented PCOS, age >35 years, a history of <5 years of
infertility and a body mass index (BMI) between 19 and 26kg/m2 were enrolled in the
study.”
“PCOS was defined on the basis of ultrasonography findings, oligomenorrhea and an
increased luteinizing hormone (LH)/follicle stimulating hormone (FSH) ratio (>3).”

Exclusion Criteria

“Subjects were excluded from the study if in the moderate or severe categories. Also,
infertility resulting from male factors, tubular factors and endometriosis was considered an
exclusion criterion.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Partial

Was allocation to intervention
group concealed?

Not
reported

Were patients blind to
intervention group?

Not
reported

Were investigators and care
providers blind to intervention
group?

Not
reported

See above.

“The subjects were assigned to 2 groups using systematic randomization
method.”
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Were outcome assessors blind
to intervention group?

Not
reported

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Not
reported

Was there ≤20% drop‐out?

Not
reported

Was the study sufficiently
powered to detect any
differences between the
groups?

Not
reported

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

No

What is the overall risk of bias? High

BMI and ovulation rate is listed as outcomes (data to be collected),
however the results for these outcomes are not reported.
Few criteria fulfilled and the conclusions of the study are likely to be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are
inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation‐ ‘systematic
Very serious
randomization method’ insufficient information
Concealment‐ not reported
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
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INCONSISTENCY

No serious

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

PUBLICATION BIAS

No serious

Certainty of
evidence in study

Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single
RCTs)
Outcome dissimilarity (Not relevant for single
RCTs)
No direct comparison (look for whether they have
reported p values for the comparisons that we have
extracted data for)
Intervention/comparator dissimilarity (Not
relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single
RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single
RCTs)
Discontinued studies
Discrepancy published v unpublished (Not
relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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5.5
EVIDENCE REVIEW
Clinical question:
In women with PCOS, are gonadotrophins effective for improving fertility outcomes?
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Background
Gonadotropin therapy is indicated for women with anovulatory PCOS who have been treated with anti‐
estrogens (CC) if they have failed to ovulate or if they have a response to CC that is likely to reduce their chance
of conception (e.g., persistent hypersecretion of LH, or an antiestrogenic effect on the endometrium). In order
to prevent overstimulation and multiple pregnancy, the traditional standard step‐up regimens, when 75–
150i.u. were increased by 75i.u. every 3–5 days (Lunenfeld and Insler 1974) have been replaced by either low‐
dose step‐up regimens (Hamilton‐Fairley, Kiddy et al. 1991, White, Polson et al. 1996) or step‐down regimens
(van Santbrink, Donderwinkel et al. 1995). The low‐dose step‐up regimen employs a starting dose of 50‐75
i.u., which is only increased after 14 days if there is no response and then by only 25‐37.5 i.u. every 7 days.
Treatment cycles using this approach can be quite long – up to 28–35 days – but the risk of multiple follicular
growth is lower than with conventional step‐up regimens. With the step‐down protocol, follicular recruitment
is achieved using 150 i.u. daily for 3 or 4 days before decreasing the dose to 50–75i.u. to maintain follicular
development. In all the above‐mentioned ovulation induction regimens, gonadotropins are used alone,
without a background of pituitary desensitization, which does not confer any advantage. Furthermore,
different gonadotropin preparations appear to work equally well (Nugent, Vandekerckhove et al. 2000).
It can be extremely difficult to predict the response to stimulation of a woman with polycystic ovaries and
achieve the development of a single dominant follicle in order to reduce the risks of multiple pregnancy and
ovarian hyperstimulation syndrome (OHSS). Treatment with gonadotropins should be commenced within the
first 5 days of a natural or induced menstrual bleed, when a pelvic USS indicates that the endometrium is thin
(less than 5mm in depth) and that there are no ovarian cysts. It is essential to carefully monitor follicular
development by USS. Ovulation is usually triggered with a single injection of human chorionic gonadotropin
(hCG) 5000 units (i.m. or s.c.), when at least one follicle of at least 17 mm in its largest diameter has developed.
To reduce the risks of multiple pregnancy and OHSS, hCG should not be administered if a total of three or
more follicles larger than 14 mm in diameter have developed. In overstimulated cycles hCG is withheld, the
patient counseled about the risks and advised to refrain from sexual intercourse.
If conception has failed to occur after six ovulatory cycles in a woman younger than 25 years or after 12
ovulatory cycles in women older than 25, then it can be assumed that anovulation is unlikely to be the cause
of the couple’s infertility. The couple should have been comprehensively investigated by this stage with a
laparoscopy ± hysteroscopy or hysterosalpingography and sperm function tests. If no other explanation has
been found for their infertility assisted conception (usually IVF) is now indicated.

Summary of evidence
Included studies
Two systematic reviews (Brown 2016, Abu Hashim 2015) were identified in the updated search which met
the inclusion criteria for this evidence review (Brown 2016 is an update of a review included in the original
PCOS guidelines), whilst one systematic review was previously identified in the WHO search. In instances
where an individual study reported additional outcomes to those reported in these systematic reviews, this
outcome data has also been reported here in this evidence review (provided it was specified as a prioritised
outcome for GDG 5). An additional randomized controlled trial (Ghanem 2013) was also identified in the
updated search.
Table of included systematic reviews
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Study ID

Sample size

Age & BMI

Intervention

Comparison

Brown 2016
(SR)

2 studies, n= 331

Age range:
Treatment‐naïve
22‐39 years
BMI:
21.9 to 25.7 kg/m²

Gonadotropins‐
see Lopez 2004 and
Homburg 2012
below for
intervention details
for each study.

Clomiphene citrate‐ see
Lopez 2004 and
Homburg 2012 below
for intervention details
for each study.

2 studies, n= 263

Age range: 26.8 to CCR
27.5 years
BMI: 26.3 to 28.98
kg/m²

8 studies, n=606

Age range: NR for
all studies
BMI: NR for all
studies

Gonadotropins‐
see Abu Hashim
2011 and Begum
2013 below for
intervention details
for each study.
Gonadotrophins –
see Appendix II for
intervention details
for each study.

Metformin +
clomiphene citrate‐ see
Abu Hashim 2011 and
Begum 2013 below for
intervention details for
each study.
Laparoscopic ovarian
drilling – see Appendix II
for intervention details
for each study.

Low ROB

Abu Hashim
2015 (SR)
Moderate ROB

Farquhar 2012
(SR)
Low ROB

Sensitivity to CC

CCR

CCR, clomiphene citrate resistant
Table of included RCTs
Study ID

Intervention

ROB Setting

Lopez 2004
(RCT)

Low
FSH) Treatment with recombinant FSH
was commenced on day 3 following
spontaneous or induced menses. The
chronic low‐dose, step‐up regimen
consisted of a starting dose of75 IU daily
s.c., with dose increments of 37.5 IU daily
every 7 days if there was no evidence of
ovarian response by ultrasonography (i.e.
no follicle >I0 mm in diameter). This
stepwise increase was continued until
ovarian activity was seen, at which time
the dose was maintained. In successive
treatment cvcles, the starting dose of FSH
could be modified, based on the ovarian
response in the previous cycle. Criteria for
HCG injection* (5000 1U i.m.) were the
same as for clomiphene citrate treatment
cycles. A treatment cycle was cancelled if
there was no follicle growth after 21 days
of gonadotrophin administration. The
injection of HCG was withheld if four or
more follicles >I4 mm in diameter were

Spain

N

Adults/ BMI (kg/m²) Diagnostic
criteria/
Adol.
Sensitivity
to CC

FSH: 38
CC: 38

Adults

FSH: 21.9±1.9 Rotterdam/
CC: 22.3±1.9 Treatment‐
naïve
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present, because of the increased risks of
OHSS and multiple pregnancy
CC) 50 mg/day CC for 5 days, starting on
day 5 following spontaneous or induced
uterine bleeding. If ovulation was
documented but no pregnancy ensued,
the same dose was used in the next cycle.
However, if no ovulatory response
occurred, the daily dose was increased by
50 mg for the subsequent cycle, up to a
maximum daily dose of 150 mg in the
third treatment cycle. hCG at a dose of
5000 IU i.m., was administered when the
lead follicle was >I7 mm in diameter on
transvaginal ultrasonography*. The cycle
was cancelled if no growing follicle was
seen by day 18‐20.
* Couples were advised to have sexual
intercourse the evening of the HCG
injection and the following day
Mod 10
Homburg 2012 FSH) ‘Recombinant human FSH (Puregon,
centres
(RCT)
Schering‐Plough, Houten, The Netherlands)
through
was given s.c. in a low‐dose protocol
out
starting with 50 IU on cycle day 4, with
Europe
weekly increments of 25 IU as necessary to
and
induce a follicular response (Leader, 2006).’
South
America
CC) ‘The starting dose of CC was 50 mg/day

Abu Hashim
2011 (RCT)

(oral) for 5 days from Day 4 of a
spontaneous or progestin‐induced
menstruation, rising by 50 mg/day up to
150 mg in subsequent cycles if ovulation
was not achieved’
FSH) HP‐uFSH by using low‐dose, step‐up
regimen for three cycles. HP‐uFSH was
commenced on day 3 following
spontaneous or induced menses with a
starting dose of 75 IU daily i.m. Dose was
increased by 37.5 IU daily every 7 days if
there was no evidence of ovarian response
by ultrasonography (i.e. no follicle410 mm
in diameter). When follicular development
had started, the dose was not altered.

Low Egypt

Per
protocol
FSH= 132
CC= 123

Adults

FSH= 25.1±5.2 Rotterdam/
CC= 25.7±6.0 Treatment‐
naïve

FSH: 78
M+CC: 75

Adults

FSH=26.3+3.6 Rotterdam/
CCR
M+CC=
26.4+3.3

M+CC) Metformin HCl 500 mg thrice daily
for 6–8 weeks. At the end of this period,
they received 100 mg CC for 5 days starting
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from day 3 of spontaneous or induced
menstruation. With anovulation, it was
increased by 50 mg for the next cycle. If
patients ovulated in three subsequent
cycles, became pregnant or experienced
anovulation with 150 mg CC, no further
treatment was given.
Begum 2013
(RCT)

Begum 2013
(RCT)

Ghanem 2013

FSH) 75 IU rFSH every alternate day starting Mod Banglad
esh
from D3 of the cycle (then daily if necessary
after first monitoring on D12) till maturity
of follicles or maximum 15 doses of rFSH.
M+CC) 500 mg metformin three times daily
(1500 mg) for 4 weeks. After 4 weeks, the
same dose was continued for another 6
months along with scheduled CC
150 mg daily for 5 days (D3–D7 of the
cycle).
FSH) 75 IU rFSH every alternate day starting Mod Banglad
esh
from D3 of the cycle (then daily if necessary
after first monitoring on D12) till maturity
of follicles or maximum 15 doses of rFSH.
M+ FSH) 500 mg metformin three times
daily (1500 mg) for 4 weeks. After 4 weeks,
the same dose was continued for another 6
months along with 75 IU rFSH every
alternate day starting from D3 of the cycle
(then daily if necessary after first
monitoring on D12) till maturity of follicles
or maximum 15 doses of rFSH.
FSH) 37.5 IU/day HP uFSH from the 3rd to Mod Egypt
the 13th cycle day*
FSH + CC) CC in 100 mg daily doses for 5
days plus intramuscular injection of 37.5
IU/day HP uFSH from the 3rd to the 13th
cycle day*

Adults

FSH=28.98±3. Rotterdam/
CCR
19
M+CC=
27.71±3.61

FSH: 55
Adults
M+FSH: 55

FSH=28.98±3. Rotterdam/
CCR
19
M+FSH=
28.36±4.54

Per
Adults
protocol
FSH= 77
FSH + CC=
82

FSH= 33.2±5.7 Rotterdam/
CCR
FSH + CC=
33.3±5.4

FSH: 55
M+CC: 55

* ‘if the follicle diameter was medium sized
[12–15 mm] the starting dose was
maintained. Should the growing follicle[s]
was smaller; an increment of 37.5 IU was
made. The lowest dose that achieved
significant follicular increase was
maintained until hCG ovulation trigger.
Subsequent visits were scheduled according
to ovarian response until the leading follicle
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mean diameter reached ≥18 mm. At this
time ovulation was triggered by injection of
hCG 10,000 IU [Choriomon, IBSA,
Switzerland] and regular sexual relation
advised’

CC, clomiphene citrate; CCR, clomiphene citrate resistant
Methodological quality/risk of bias
Risk of bias for the included randomized controlled trials were rated as low to moderate, whilst the
systematic reviews were also rated as low to moderate risk of bias. Studies of moderate risk of bias should
be interpreted with caution. The most common reasons for the ratings assigned include: unclear whether
adequate randomization had been performed; unclear whether allocation to the intervention group was
concealed; unclear whether participants, investigators and outcome assessors were blinded to the
intervention group; unclear if all participants were analysed in the groups to which they were randomly
allocated; power calculations were not reported; direct comparisons between groups were not reported; it
was not clear whether selective outcome reporting had occurred; some of the meta‐analyses had few
participants and some did not have a consistent direction. These methodological issues are likely to have an
impact on the direction of bias and reliability of the findings.

Generalisability
Studies were conducted in university departments, outpatient clinics in hospitals and laboratories in Egypt,
Bangladesh, centres throughout Europe and South America (countries not specified), Spain, the Netherlands,
New Zealand, Turkey, Yugoslavia, Italy, Iran, Ukraine.

Findings
Gonadotrophin (FSH) versus CC
Two RCTs were identified by the search to address this comparison. One RCT was low quality with high risk
of bias (Lopez 2004) compared recombinant FSH with CC in women with PCOS who were therapy naïve and
found that there was no difference between the two interventions for all fertility outcomes. The second was
a multi‐centre RCT with moderate risk of bias (Homburg 2012) comparing CC with low dose gonadotrophins,
as the first line therapy for ovulation induction in anovulatory women with PCOS who were therapy naïve.
They reported with per protocol analysis that the clinical pregnancy rate was significantly higher in the
gonadotrophin treated group. Furthermore the chance of pregnancy was almost double in the first
treatment cycle when compared to clomiphene citrate. Brown (2016) meta‐analysed these same two RCTs
combining data for live birth rate and ongoing pregnancy rate and found that gonadotrophins were better
than clomiphene citrate (OR 0.64 [ 0.41, 0.98 ] p=0.041, I2=0%). Meta‐analysis of the two studies for clinical
pregnancy rate found that clomiphene citrate was better than gonadotrophins (OR 0.61 [0.40, 0.93] p=0.021,
I2=0%). It is important to be cautious of these results (using per protocol event rates), as the number of
participants randomised has been used as the denominator when the denominator should have been the
number of participants per protocol.
Study ID

Lopez 2004 (RCT) high ROB
N

Outcome (rank)

Duration
Events/n group (%)

CC

rFSH

Up to 3 cycles

Certainty

P value

(Quality of
evidence)

Favours

Gonadotrophins
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Live birth rate* (9)

6/9 (67)

11/16 (69)

NR

None

Very low (A2,B,E,F)

Multiple pregnancy* (9)

1/9 (11)

3/16 (19)

1.0

None

Very low
(A2,B,E,F)

Miscarriage*(8)

3/9 (33)

5/16 (31)

NR

None

Very low
(A2,B,E,F)

Pregnancy rate (5)

9/38 (24)

16/38 (42)

0.09

None

Very low
(A2,B,E,F)

Ovulation rate (per cycle) (5)

55c/104c (53) 67c/91c (74)

NR

None

Very low
(A2,B,E,F)

*per pregnancy
Study ID

Homburg 2012 (RCT) moderate ROB
N

Outcome (rank)

Duration

Events/n group (%)
CC

FSH

Up to 3 cycles

Certainty

P value

Favours

(Quality of
evidence)

Multiple pregnancy* (9)

255

0/54

2/76

NR

None

Low (A2,E)

Miscarriage*(8)

255

5/54

7/76

NR

None

Low (A2,E)

Pregnancy rate** (5)

255

54/123 (44)

76/132 (58)

0.03

FSH

Low (A2)

*per pregnancy **per patient. Using per protocol data. A, serious risk of bias; A2, very serious risk of bias;
B, serious risk of imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very
serious risk of inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk
of indirectness; F, serious risk of publication bias.

Gonadotrophins versus CC + metformin
Two RCTs compared FSH with CC plus metformin (Abu Hashim 2011 and Begum 2013). The RCTs found that
FSH was better than CC plus metformin for ovulation rate per participant and pregnancy rate per participant.
There was no statistical difference between the two interventions for live birth rate per participant, multiple
pregnancy rate per pregnancy, OHSS, miscarriage rate per pregnancy or GI side effects or adverse events. A
systematic review by Abu Hashim (2015) conducted meta‐analysis including studies that do not meet our
PICO, however some sensitivity analysis was conducted with the two RCTs listed below. A sensitivity analysis
for ovulation rate in 263 patients demonstrated that gonadotrophins are better for ovulation rate (OR 0.13;
95% CI 0.07–0.25; p < 0.00001, I2 = 7%); but there was no statistically significant difference between the two
interventions for multiple pregnancy rate (n = 263, OR 0.33; 95% CI 0.06–1.68; p = 0.18, heterogeneity not
reported).
Study ID

Abu Hashim 2011 (RCT) low ROB
N

Outcome (rank)
Multiple pregnancy* (9)

153

Duration

Events/n group (%)
FSH

MET+CC

6/32 (18.7)

2/18 (11)

Certainty
P value

Favours

NS

None

(Quality of
evidence)
Low (A,C,D2)
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OHSS (9)

153

2/78 (2.6)

0/78 (0)

NR

None

Low (D2)

Miscarriage*(8)

153

5/32 (15.6)

4/18 (22.2)

NS

None

Low (A,D2)

Ovulation rate** (5)

153

71/78 (91)

49/75 (65.3)

0.001

FSH

Moderate (A)

Pregnancy rate** (5)

153

32/78 (41)

18/75 (24)

0.01

FSH

Moderate (A)

GI side effects

153

0/78 (0)

6/75 (8)

NR

None

Low (D2)

Study ID

Begum 2013 (RCT) mod ROB
N

Outcome (rank)

Duration
Events/n group (%)

FSH

MET+CC

Certainty
P value

Favours

(Quality of
evidence)

Live birth rate** (9)

110

12/55 (21.82)

5/55 (9.09)

0.10

None

Low (A,D)

Multiple pregnancy* (9)

110

0/16 (0)

0/7 (0)

NA

None

Low (A,C,D2)

Miscarriage*(8)

110

3/16 (18.75)

1/7 (14.28)

NS

None

Low (A,D2)

Ovulation rate** (5)

110

41/55 (74.55)

15/55 (27.27)

0.001

FSH

Moderate (A)

Pregnancy rate** (5)

110

16/55 (29.09)

7/55 (12.73)

0.02

FSH

Moderate (A)

Adverse events

110

0/55 (0)

0/55 (0)

NA

None

Moderate (A)

*per pregnancy; ** per participant; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of
inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of
indirectness; F, serious risk of publication bias;

Gonadotrophins versus gonadotrophins + metformin
One RCT with moderate risk of bias found that FSH plus metformin was better than FSH alone for live birth
rate per participant, ovulation rate per participant and pregnancy rate per participant. There was no
statistical difference between the two interventions for multiple pregnancy rate per pregnancy, miscarriage
rate per pregnancy or adverse events.
Study ID

Begum 2013 (RCT) mod ROB
N

Outcome (rank)

Duration
Events/n group (%)

FSH

FSH+MET

Certainty
P value

Favours

(Quality of
evidence)

Live birth rate** (9)

110

12/55 (21.82)

24/55 (43.63)

0.01

FSH+Met

Moderate (A)

Multiple pregnancy* (9)

110

0/16 (0)

1/30 (3.33)

NR

None

Low (A,D2)

Miscarriage*(8)

110

3/16 (18.75)

3/30 (10)

NS

None

Low (A,D2)

Ovulation rate** (5)

110

41/55 (74.55)

49/55 (89.09)

0.02

FSH+Met

Moderate (A)
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Pregnancy rate** (5)

110

16/55 (29.09)

30/55 (54.55)

0.01

FSH+Met

Moderate (A)

Adverse events

110

0/55 (0)

0/55 (0)

NA

None

Moderate (A)

*per pregnancy; ** per participant; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of
inconsistency; D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of
indirectness; F, serious risk of publication bias

Gonadotrophins versus laparoscopic ovarian surgery (LOS)
One high quality systematic review of RCTs (level I) with low risk of bias compared laparoscopic ovarian
surgery to gonadotrophins and found that there was no difference between the interventions for live birth
rate per patient and pregnancy rate per patient, ovulation rate per patient and miscarriage rate per
pregnancy, but laparoscopic ovarian surgery was better than gonadotrophins for multiple pregnancy rate
(OR 0.13 [0.03 to 0.59] I2 = 0%, 4 studies, 303 participants) (Farquhar 2012).
Study ID

Farquhar 2012 Low ROB

Outcome

CC
status #

No.

Certainty
N

Odds Ratio (M‐
H, Fixed) [95%
CI]

RCTs

P value

I2 % Favours

(Quality of
evidence)

Live birth rate (9)

3

318

0.97 [0.59, 1.59] 0.89

0

None

Moderate (D)

Multiple pregn* (9)

5

166

0.13 [0.03, 0.52] 0.0039

0

LOS

High

OHSS (9)

3

251

0.08 [0.00, 1.61] 0.099

0

None

Moderate (D)

Miscarriage*(8)

7

441

0.73 [0.40, 1.33] 0.31

11

None

Moderate (D)

Pregnancy rate** (5)

8

607

1.01 [0.72, 1.42]

0.94

32

None

Moderate (D)

Ovulation rate** (5)

1

50

0.66 [0.21, 2.07]

0.48

NA

None

Moderate (D)

Cost (not a
prioritised outcome)
– short term

2

203

Mean difference 0.00001 0
‐1115.75 [ ‐
1309.72, ‐921.77 ]

LOS

Moderate (D)

Cost (not a
prioritised outcome)
– long term

1

168

Mean difference
‐2235.00 [ ‐
4433.16, ‐36.84 ]

LOS

Moderate (D)

0.046

NA

*per pregnancy **per patient ***per cycle; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.

Gonadotrophins versus gonadotrophins + clomiphene citrate
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One RCT with moderate risk of bias found that FSH plus clomiphene citrate was better than FSH alone for
ovulation rate per woman randomized and per protocol, total FSH dose used per woman randomized and
per protocol, and duration of stimulation per woman randomized and per protocol. There was no statistical
difference between the two interventions for pregnancy rate and live birth rate per woman randomized and
per protocol.
Study ID

Ghanem 2013 (RCT) mod ROB
N

Outcome (rank)

Duration
Events/n group (%)

FSH

FSH+CC
24/82(29.2%)

Certainty
(Quality of
evidence)

P value

Favours

1.0

None

Moderate (A2)

Pregnancy rate** (5)

159

22/77(28.5%)

Pregnancy rate* (5)

174

22/87 (25.2%) 24/87(27.5)

0.86

None

Moderate (A2)

Ovulation rate* (5)

174

33/87 (37.9%) 63/87 (72.4%)

<0.001

FSH + CC

Low (A2)

Ovulation rate** (5)

159

33/77(42.8%)

63/82 (76.8%)

<0.001

FSH + CC

Low (A2, B)

Total uFSH dose** (5)

159

1057.5±585

532.5±315

<0.001

FSH + CC

Moderate (A2)

Stimulation duration
(days)** (5)

159

18.42±6.2

12.34±4.5

<0.001

FSH + CC

Moderate (A2)

Live birth rate* (9)

174

19/87(21.8%)

22/87(25.2%)

0.72

None

Moderate (A2)

Live birth rate** (9)

159

19/77(24.6%)

22/82(26.8%)

0.85

None

Moderate (A2)

*per woman randomized **per protocol; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.
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Recommendations
EVIDENCE‐BASED RECOMMENDATION(S)
Evidence‐based recommendation: Gonadotropins could be second line pharmacological therapy in
women with PCOS who have failed first line oral ovulation induction therapy, are anovulatory and
infertile, with no other infertility factors.
Quality
Moderate

of

Evidence:

Strength
Strong

of

Recommendation:

Evidence‐based recommendation: In women with PCOS who are anovulatory and infertile, with no other
infertility factors, the use of gonadotropins as first line treatment, in the presence of ultrasound
monitoring, could be considered following counselling regarding the cost and the potential risk of multiple
pregnancy.
Quality of Evidence: Strong

Strength
Strong

of

Recommendation:

Evidence‐based recommendation: In women with PCOS who are anovulatory and infertile, with
clomiphene citrate‐resistance, no other infertility factors, gonadotropins should be used rather than CC
plus metformin for ovulation induction to improve live birth, pregnancy and ovulation rates.
Quality of Evidence: Strong

Strength
Strong

of

Recommendation:

Evidence‐based recommendation: In women with PCOS who are anovulatory and infertile, with
clomiphene citrate‐resistance, with no other infertility factors, gonadotropins plus metformin could be
used rather than gonadotrophins alone to improve live birth, ovulation and pregnancy rates.
Quality of Evidence: Strong

Strength
Strong

of

Recommendation:

Evidence‐based recommendation: In women with PCOS who are anovulatory and infertile, with
clomiphene citrate‐resistance with no other infertility factors, either gonadotropins or LOS could be used,
following counselling regarding the benefits and risks of each therapy.
Quality of Evidence: Strong

Strength
Strong

of

Recommendation:

CLINICAL PRACTICE POINT
Where gonadotropins are to be prescribed, the following should be considered:


Cost of the intervention for ovulation induction.



Expertise required for the use of the intervention for ovulation induction.



The degree of intensive ultrasound monitoring that is required.



A low dose gonadotrophin protocol should be used to optimize the chance of monofollicular
development.



Implications of potential multiple pregnancy.

Gonadotrophins
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There is no difference in the clinical efficacy of the available gonadotrophin preparations.

When using gonadotrophins, ovulation should only be triggered when there is no more than a total of two
follicles greater than 14mm in diameter.
In the presence of more than two follicles, greater than 14mm in diameter, the cycle should be cancelled
and the patient advised to avoid unprotected intercourse.
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS, are gonadotrophins effective for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion




Gonadotropin therapy provides better per cycle and cumulative pregnancy and livebirth rates compared
with the use of oral anti‐oestrogens and or no therapy in anovulatory women with PCOS
There is no evidence of teratogenicity

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion






Daily injections
The need for intensive monitoring with ultrasound
The risk of multiple pregnancy
Increased cost of medication compared with oral agents

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

Gonadotrophins
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No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Panel discussion

The body of evidence included here is of very low to moderate certainty with serious to very serious risk of
bias, serious inconsistency, very serious to serious imprecision, and serious indirectness; with no publication
bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Desirable effects outweigh undesirable effects

How large are the resource requirements (costs)?
Judgement

Gonadotrophins
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Don't know

Varies

9
Large costs

1
Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion







Clinical and nursing skill to assess appropriate starting dose and monitor treatment
Ultrasound skills
Ultrasound equipment
Drug costs
Travelling cost to clinic

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Limited evidence on cost-effectiveness

Equity

What would be the impact on health equity?
Gonadotrophins
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Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Regional contact/health systems and resources will influence.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Stakeholders are likely to accept the balance of benefits over harms and costs

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Regional contact/health systems and resources will influence.
The need for:
Clinical and nursing skill to assess appropriate starting dose and monitor treatment
Ultrasound skills
Ultrasound equipment
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CONCLUSIONS
Evidence-based recommendation 1
Gonadotropins could be second line pharmacological therapy in women with PCOS who have failed first line oral
ovulation induction therapy, are anovulatory and infertile, with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 2

In women with PCOS who are anovulatory and infertile, with no other infertility factors, the use of
gonadotropins as first line treatment, in the presence of ultrasound monitoring, could be considered
following counselling regarding the cost and the potential risk of multiple pregnancy.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 3

In women with PCOS who are anovulatory and infertile, with clomiphene citrate‐resistance, no other
infertility factors, gonadotropins should be used rather than CC plus metformin for ovulation induction to
improve live birth, pregnancy and ovulation rates.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 4

In women with PCOS who are anovulatory and infertile, with clomiphene citrate‐resistance, with no other
infertility factors, gonadotropins plus metformin could be used rather than gonadotrophins alone to improve
live birth, ovulation and pregnancy rates.
Judgement
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Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Evidence-based recommendation 5

In women with PCOS who are anovulatory and infertile, with clomiphene citrate‐resistance with no other
infertility factors, either gonadotropins or LOS could be used, following counselling regarding the benefits
and risks of each therapy.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points

Where gonadotropins are to be prescribed, the following should be considered:







Cost of the intervention for ovulation induction.
Expertise required for the use of the intervention for ovulation induction.
The degree of intensive ultrasound monitoring that is required.
A low dose gonadotrophin protocol should be used to optimize the chance of monofollicular development.
Implications of potential multiple pregnancy.
There is no difference in the clinical efficacy of the available gonadotrophin preparations.

When using gonadotrophins, ovulation should only be triggered when there is no more than a total of two
follicles greater than 14mm in diameter.
In the presence of more than two follicles, greater than 14mm in diameter, the cycle should be cancelled and
the patient advised to avoid unprotected intercourse.
Justification
All members of the guideline development group reached consensus on the strength of the recommendations.
Subgroup considerations
NA
Implementation considerations
Regional variation in practice and access to specialist care and medication needs consideration.

Monitoring and evaluation

Indicators that should be monitored:


Singleton live birth rates
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Multiple pregnancy rates
Pregnancy outcomes, congenital anomalies, long term childhood development
Long term risks for patients (e.g. cancer)
Quality of life
Cost effectiveness

Research priorities
Compare letrozole versus gonadotrophins in women with anovulatory PCOS who are therapy naïve in terms

of clinical and cost effectiveness and quality of life.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and
table of excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO
KEY CONTACT: Adam Balen RANK: 8

Participants (P)

Intervention
(I)

Comparison
(C)

Outcomes
(O)

Study type Limits

Women of any age, ethnicity
and weight with PCOS
diagnosed by Rotterdam, NIH
or AIS and

Any type, dose
and frequency
of
gonadotrophin.

Placebo, no
intervention,
other infertility
treatment
interventions
(ie. aromatase
inhibitor,
metformin,
clomiphene
citrate, ovarian
surgery)
including
gonadotrophins
in combination
with other
infertility
treatment
intervention(s).

Live birth
rate,
pregnancy
rate
(biochemical
or clinical
ultrasound),
ovulation,
single and
multiple
pregnancies,
miscarriage
rate, other
adverse
events,
quality of
life, cost
effectiveness
.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment
s,
randomised
controlled
trials
(RCTs).

Placebo, no
intervention or
any
intervention
other than
gonadotrophin.

Any
intervention
other than
those listed in
the inclusion
criteria.

None.

Non‐
evidence
based GLs,
non‐
systematic
reviews,
any study
lower than
a RCT.

1) at least one patent tube

Inclusion criteria

2) normal sperm AND
3) have never been treated or
been exposed to treatment for
infertility (therapy naïve) OR
4) have been treated or
exposed to treatment OR
5) have been treated or
exposed to clomiphene citrate
and ovulate but don’t conceive
(clomid failure) OR
6) have been treated or
exposed to clomid and don’t
ovulate (clomid resistant).

English
langua
ge.
Update
WHO
search.

Also specifically identifying the
4 phenotypes where possible.

Exclusion criteria

Women without diagnosis of
PCOS.
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GRADE Working Group grades of evidence
High certainty: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.
Low certainty: Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.
Very low certainty: We are very uncertain about the estimate.
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Appendix II: Appraisal tables of included studies
Study ID
Study citation

Brown 2016
Brown, J., & Farquhar, C. (2016). Clomiphene and other antioestrogens for
ovulation induction in polycystic ovarian syndrome. Cochrane Database of
Systematic Reviews, 12, CD002249.
THE SYSTEMATIC REVIEW’S PICO
Patient/population/
Clomiphene citrate vs placebo: women of reproductive age with WHO
participants
group two anovulation.
Clomiphene citrate vs gonadotropins: women with PCOS according to
Rotterdam criteria
N
5 studies, n=464 which are relevant to this evidence review
The following details will be documented in table of characteristics of included studies in evidence
review: Sample size; Age and BMI; Sensitivity to Clomiphene citrate
Intervention/indicator
Comparison 1. Clomiphene citrate:
Cudmore 1966‐ 50mg clomiphene citrate (days 1‐14) for 3 cycles then 3
cycles. No infertility treatment in the three months prior to the study, but
sensitivity to clomiphene citrate is not reported.
Garcia 1985‐ 50 mg clomiphene citrate, increased by 50mg if ovulation failed
to occur, up to 250 mg for 5 cycles then 5 cycles. Sensitivity to clomiphene
citrate not reported.
Johnson 1966‐ 100mg clomiphene citrate days 6‐10 for 1 cycle then 1 cycle.
Sensitivity to clomiphene citrate not reported.

Comparison/control

Comparison 2. Clomiphene citrate
See evidence review for intervention details for Lopez 2004 and Homburg
2012
Comparison 1. Placebo:
Cudmore 1966‐ Placebo (days 1‐14) for 3 cycles then 3 cycles
Garcia 1985‐ Placebo, 1 tablet, increased up to 5 tablets similar to treatment
for 5 cycles then 5 cycles.
Johnson 1966‐ Placebo days 6‐10 for 1 cycle then 1 cycle.
2. Gonadotropins
See evidence review for intervention details for Lopez 2004 and Homburg
2012

 Ovulation rates per patient
 Pregnancy rates per patient
 Live birth/ongoing pregnancy
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
SELECTION
BIAS

Outcomes
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Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Is there a summary of Partial
the results of
individual studies?
Were the strengths
Yes
and limitations of

REPORTING
BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION

Does the review have
a clearly‐ focused
question?
Does the review have
specified
inclusion/exclusion
criteria?
If there were
specified inclusion/
exclusion criteria,
were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
document a
comprehensive
search strategy?
Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?
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FUNDING BIAS

included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?
Were there any
conflicts of interest in
the writing or funding
of this review?

Yes

Yes

Yes
No

Comments

What is the overall
risk of bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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Abu Hashim 2015
Abu Hashim, H., Foda, O., & Ghayaty, E. (2015). Combined metformin‐
clomiphene in clomiphene‐resistant polycystic ovary syndrome: a systematic
review and meta‐analysis of randomized controlled trials. Acta Obstetricia et
Gynecologica Scandinavica, 94(9), 921‐930.
THE SYSTEMATIC REVIEW’S PICO
Patient/population/
Infertile women with clomiphene citrate resistance and PCOS, diagnosed
participants
according to the Rotterdam criteria. No age or BMI restrictions.
N
2 studies, n=263 met the inclusion criteria for this evidence review (Abu
Hashim 2011 and Begum 2013). George 2003 was excluded from the original
PCOS guidelines.
The following details will be documented in table of characteristics of included studies in evidence
review: Sample size; Age and BMI; Clomiphene citrate therapy history; Intervention and comparison
details
Intervention/indicator
Gonadotropins. See Abu Hashim 2011 and Begum 2013 for intervention
details.
Comparison/control
Metformin+clomiphene. See Abu Hashim 2011 and Begum 2013 for
comparison details.
Outcomes
 Ovulation rate
 Clinical pregnancy
 Live birth rate
 Multiple pregnancy rate
 Miscarriage rate
 Ovarian hyperstimulation syndrome (OHSS) rates
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were
Yes
specified inclusion/
exclusion criteria,
were these
appropriate?
Were 2 or more
Yes
independent
SELECTION BIAS

Study ID
Study citation
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REPORTING BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION BIAS

reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
document a
comprehensive
search strategy?

Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Is there a summary of
the results of
individual studies?
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?

Yes

No
Yes

Yes

Yes

No

Partial

The quality of the evidence was noted, however there
wasn’t discussion as to the reasons for the quality rating
and the certainty of the evidence or what the study was at
risk of bias for wasn’t outlined in the discussion of results.

Partial

Abu Hashim 2011 had 3 cycles of CC treatment, whereas
Begum 2013 had 6 cycles of CC treatment.

Yes

Yes
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FUNDING BIAS

Were there any
No
conflicts of interest in
the writing or funding
of this review?

Comments

What is the overall
risk of bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Unlike with the RCT GRADE summary, this needs to be considered for the body of evidence contained
within the systematic review – if these items are not addressed in the systematic review, please make a
note in each section of where you are unable to decide whether no serious, serious or very serious
limitations.
Limitations
Randomisation sequence generation
Serious (Abu
Hashim 2011)
Concealment‐ unclear for Begum 2013
Very serious
Blinding of participants/personnel (investigators)‐ no for Abu Hashim 2011,
(Begum 2013)
unclear for Begum 2013
Blinding of assessors‐ unclear for Begum 2013
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported in this systematic review
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

IMPRECISI
ON

No serious

PUB
LIC

No serious

Population dissimilarity
Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study
Other issue
Commercially funded
Asymmetrical funnel plot
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Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
Moderate: We are moderately confident in the evidence supporting
Certainty of evidence in
the recommendation. Further research could have an important
study
impact, which may change the estimates of effect.
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Study ID
Study citation

Farquhar 2012
Farquhar, C., J. Brown, et al. (2012). "Laparoscopic drilling by diathermy or
laser for ovulation induction in anovulatory polycystic ovary syndrome."
Cochrane Database of Systematic Reviews 6: CD001122.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
“Subfertile women with anovulation and PCOS, diagnosed by a combination
participants
of clinical features, abnormal endocrine tests or ultrasonographic or visual
appearance of the ovaries, who had been shown to be resistant to
clomiphene (100 or more mg/day).”
N
19 studies
Please note all included studies may not have assessed our outcomes of
interest.
Setting
Various settings and locations including Egypt, Netherlands, UK, Iran, Turkey,
Ukraine, New Zealand, Italy, Yugoslavia and Italy.
Risk of bias
“..all were small to moderate size and their methodological quality was
generally poor.”
COMPARISON 1: LOD versus gonadotrophins
Intervention/indicator
Bayram 2004
Laparoscopic bipolar electrocautery – “if the woman
LOD
ovulated in 6 subsequent cycles, no further treatment
was given. If ovulatory cycles were not established 8
weeks after surgery or the woman became anovulatory
again then clomiphene citrate was given in increasing
doses. If the woman still remained anovulatory, rFSH
was given in increasing doses starting at 75 IU daily;”
(n=83)
Farquhar 2002
Bilateral laparoscopic ovarian monopolar diathermy –
“Laparoscopic ovarian drilling was performed with a
diathermy needle creating 10 punctures/ovary, cooled
with normal saline.”
Kaya 2005
Bilateral ovarian drilling by diathermy – “Laparoscopic
ovarian drilling was performed with a specially designed
instrument which was then applied across the ovary and
then squeezed.”
(n=17)
Lazoviz 1998
Ovarian drilling with diathermy or laser vapourisation
with CO2 – “Number of drill holes per ovary is not
stated.” (n=28)
Vegetti 1998
Ovarian drilling with diathermy (at least 20 drill holes per
ovary).
Ghafarnegad
Laparoscopic ovarian electrocautery (n=50)
2010
Gurgan 1992
Listed in text in this section but not relevant.
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Mamonov 2000
Comparison/control
gonadotrophins

Bayram 2004

Farquar 2002
Kaya 2005
Lazoviz 1998
Vegetti 1998
Ghafarnegad
2010
Gurgan 1992
Mamonov 2000

Laparoscopic electrocoagulation of the ovarian surface
(n=66) Followed up for 1.5 years
“6 cycles of rFSH. Women were treated until 6
subsequent cycles were achieved within 6 months.”
(n=85)
Three cycles of urinary or recombinant gonadotrophins
(HMG or rFSH).
Three cycles of gonadotropins (step up protocol) plus
IUI. (n= 18)
Six cycles of gonadotrophins (FSH or hMG). (n = 28)
Six cycles of gonadotrophins (pure FSH) with low dose
step‐up protocol for ovulation induction.
Gonadotrophin (n=50)

Listed in text in this section but not relevant.
Metrodin HP for up to 6 cycles (n=62) Followed up for
1.5 years
COMPARISON 2: LOD versus clomiphene citrate + metformin
Intervention/indicator
Abu Hashim
LOD ‐ each ovary was cauterised at 4 points and women
LOD
2011
were followed up for 6 months (n=144)
Palomba 2004
Group B (n=60) LOD (3 to 6 punctures in each ovary
depending on size of ovary) followed by multi‐vitamins
twice daily. If anovulatory at 6 months clomiphene
citrate 150mg daily from Day 3 ‐7 Treated for 6 cycles
Palomba 2010
N = 25 LOD followed by 6 cycles of observation.
Followed up for 15 months
Comparison/control
Abu Hashim
Metformin 500mg three times a day for 6 to 8 weeks;
clomiphene citrate +
2011
followed by 100 mg of clomiphene citrate for 5 days
metformin
starting on day 3 of spontaneous or induced
menstruation. Dosage increased by 50mg at next cycle if
still anovulatory. 6 cycles. (n= 138)
Palomba 2004
Group A (n= 60) diagnostic laparoscopy followed by
metformin cloridrate 850mg twice daily. If anovulatory
at 6 months clomiphene citrate 150mg daily from Day 3 ‐
7.
Palomba 2010
N = 25 Clomiphene citrate (incremental dose) plus
metformin (850mg increasing to 1700g daily) for 6 cycles
Followed up for 15 months
COMPARISON 3: LOD versus clomiphene citrate
Intervention/indicator
Amer 2009
Laparoscopic ovarian diathermy (LOD) ‐ 4 punctures per
LOD
ovary in both ovaries. clomiphene citrate was also given
if there was no ovulation 6 ‐ 8 weeks after surgery (n =
36) Follow‐up for 12mths
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Comparison/control
clomiphene citrate

Amer 2009

Clomiphene citrate daily dose increasing from 50mg to
150 mg on days 2 to 6 of a menstrual period or after a
progestogen withdrawal bleed using
Medroxyprogesterone acetate (MDPA)
Treatment for 6 cycles and then offered LOD (n = 36).
Follow‐up for 12 months.
Note: Have not included because it is not clear, without going back to original study, when the data
were analysed – before or after they were offered to have CC or LOD outside of randomisation.
COMPARISON 4: LOD versus aromatase inhibitors
Intervention/indicator
Abdellah 2011
LOD ‐ each ovary was punctured 4 to 6 times depending
LOD
on the size of the ovary (n=73)
Abu Hashim
LOD ‐ each ovary was cauterised at 4 points and women
2010
were followed up for 6 months (n = 132)
Comparison/control
Abdellah 2011
Letrozole 5mg/day for 5 days starting on day 3 of
aromatase inhibitors
menses for a maximum of 6 cycles (n
=74)
Abu Hashim
Letrozole ‐ 2.5mg orally daily from day 3 of the menses
2010
for 5 days for 6 cycles (n = 128)
COMPARISON 5: LOD versus metformin
Intervention/indicator
Ashrafinia 2009
LOD performed 4 times in each ovary (n=63)
LOD
Hamed 2010
LOD using 4 to 8 punctures (n=55). Followed up for 6
cycles/ 30 weeks
Comparison/control
Ashrafinia 2009
Metformin 1500g daily for 6 months (n=63).
metformin
Hamed 2010
850mg metformin orally twice daily (n=55) Followed up
for 6 cycles/ 30 weeks
Outcomes
“Live birth rate (per couple),
Clinical pregnancy rate (per couple), defined as a gestational sac seen on
ultrasound
Ovulation rate (per couple)
Miscarriage rate (per pregnancy)
Incidence of multiple pregnancy (per pregnancy)
Incidence of ovarian hyperstimulation syndrome (OHSS) (per couple)
Surgical complications
Adhesion formation at time of follow‐up laparoscopy
Quality of life
Costs”
Inclusion Criteria
Randomised controlled trials of subfertile women with clomiphene‐resistant
PCOS who undertook laparoscopic ovarian drilling in order to induce
ovulation.
1. Laparoscopic ovarian drilling (with or without medical ovulation induction)
versus gonadotrophins alone
2.Various techniques of laparoscopic ovarian drilling, for example:
• laser versus diathermy;
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OUTCOME BIAS

SAMPLING &
PUBLICATION

SELECTION BIAS

• laparoscopic ovarian drilling plus second‐look laparoscopy versus drilling
plus expectant management;
• laparoscopic ovarian drilling of one ovary (unilateral) compared with
laparoscopic drilling of both ovaries (bilateral).
Exclusion Criteria
RCTs comparing laparoscopic ovarian diathermy or a ’drilling’ procedure
with metformin or gonadotropin releasing hormone agonist were excluded
as these studies will be included in other Cochrane reviews.
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were
Yes
specified inclusion/
exclusion criteria,
were these
appropriate?
Were 2 or more
Yes
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
Yes
document a
comprehensive
search strategy?
Were unpublished
Yes
studies searched for?
Were 2 or more
Yes
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
Yes
included trials
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REPORTING BIAS
FUNDING BIAS

appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?
Is there a summary of
the results of
individual studies?
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?
Were there any
conflicts of interest in
the writing or
funding of this
review?

Comments
What is the overall risk of
bias?

Yes

Yes

Yes

Yes

Yes

Yes
No

Low

Most of the criteria have been fulfilled and where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Unlike with the RCT GRADE summary, this needs to be considered for the body of evidence contained within the
systematic review – if these items are not addressed in the systematic review, please make a note in each section
of where you are unable to decide whether no serious, serious or very serious limitations.
Limitations
Randomisation sequence generation‐ unclear for Lazoviz 1998, Vegetti
Very serious
1998, Mamonov 2000, Ashrafinia 2009
Concealment‐ unclear for Ghafarnegad 2010, Gurgan 1992, Lazoviz 1998,
Mamonov 2000, Vegetti 1998, Mamonov 2000, Palomba 2004
Blinding of participants/personnel (investigators)‐ high risk for Abdellah
2011, Abu Hashim 2011, Amer 2009, Ashrafinia 2009, Bayram 2004, Farquar
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INCONSISTENCY

Serious

Very serious
(ovulation rate
only)

No serious

P
U

IMPRECISION

INDIRECTNESS

Serious

2002, Gurgan 1992, Kaya 2005, Lazoviz 1998, Mamonov 2000, Vegetti 1998.
Unclear for Ghafarnegad 2010, Hamed 2010, Palomba 2010. NB‐ given nature
of intervention (surgery), blinding would not be possible
Blinding of assessors‐ high risk for Abdellah 2011, Abu Hashim 2011, Amer
2009, Ashrafinia 2009, Bayram 2004, Farquar 2002, Gurgan 1992, Kaya 2005,
Lazoviz 1998, Mamonov 2000, Vegetti 1998. Unclear for Ghafarnegad 2010,
Hamed 2010, Palomba 2010.
Incomplete data‐ unclear for Mamonov 2000, Vegetti 1998
Selective outcome reporting‐ high risk for Abu Hashim 2010, Abdellah
2011, Amer 2009, Ashrafinia 2009, Mamonov 2000. Unclear risk for Abu
Hashim 2011, Bayram 2004, Farquar 2002, Ghafarnegad 2010, Gurgan 1992,
Hamed 2010, Kaya 2005, Lazoviz 1998, Palomba 2004, Palomba 2010, Vegetti
1998
No intention‐to‐treat‐ high risk for Abdellah 2011. Not reported in
systematic review for Abu Hashim 2010, Abu Hashim 2011, Amer 2009,
Ashrafinia 2009, Gurgan 1992, Ghafarnegad 2010, Hamed 2010, Kaya 2005,
Lazoviz 1998, Mamonov 2000, Palomba 2004, Palomba 2010, Vegetti 1998.
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent‐ for live birth rate (LOD vs CC + Met, LOD vs
gonadotropins), pregnancy rate (LOD vs CC + Met, LOD vs gonadotropins),
miscarriage rate (LOD vs gonadotropins, LOD vs AIs)
Statistical heterogeneity‐ for live birth rate (LOD vs CC + Met), pregnancy
rate (LOD vs CC + Met)
Other issue
Population dissimilarity
Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity‐ differences in duration of
interventions across the studies
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients‐ ovulation rate (LOD vs CC + Met, LOD vs gonadotropins, LOD
vs CC) multiple pregnancy rate (LOD vs CC), pregnancy rate (LOD vs CC), OHSS
(LOD vs CC)
Only one study‐ ovulation rate (LOD vs CC + Met, LOD vs gonadotropins,
LOD vs CC, LOD vs Met), pregnancy rate (LOD vs CC, LOD vs Met), miscarriage
rate (LOD vs Met), OHSS (LOD vs CC)
Other issue
Commercially funded
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Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
Very low: Any estimate of effect is very uncertain.
Certainty of evidence in

study
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Study: Lopez, E., J. Gunby, et al. (2004). "Ovulation induction in women with polycystic ovary syndrome: randomized trial
of clomiphene citrate versus low‐dose recombinant FSH as first line therapy." Reproductive Biomedicine Online 9(4): 382‐
90
Description of study: randomised controlled trial
Patient/population

Women aged <40 years with anovulatory infertility due to PCOS of at least 1 year duration
who were therapy naïve.
Median age (years), FSH = 30 (22‐39) CC= 29 (23‐38)
Body mass index (kg/m2), FSH = 21.9 ± 1.9 CC= 22.3 ± 1.9

N

Assessed for eligibility = 76 patients
Randomised total = 76 patients
Randomised to FSH = 38 patients; all received allocated intervention; 1 patient refused to
be treated for cycles 2 and 3; analysed 38 patients (ITT), 91 cycles
Randomised to CC = 38; all received allocated intervention; analysed 38 patients, 104
cycles

Setting

Infertility clinic at the Hospital Virgen de la Arrixaca in Murcia in Spain over the period April
2000 to December 2001.

Intervention/indicator

Low‐dose recombinant FSH for up to three cycles. “Treatment with recombinant FSH
(Gonal‐F; Serono S.A.) was commenced on day 3 following spontaneous or induced
menses. The chronic low‐dose, step‐up regimen consisted of a starting dose of75 IU daily
s.c., with dose increments of 37.5 IU daily every 7 days if there was no evidence of ovarian
response by ultrasonography (i.e. no follicle >I0 mm in diameter). This stepwise increase
was continued until ovarian activity was seen, at which time the dose was maintained. In
successive treatment cvcles, the starting dose of FSH could be modified, based on the
ovarian response in the previous cycle. Criteria for HCG injection (5000 1U i.m.) were the
same as for clomiphene citrate treatment cycles. A treatment cycle was cancelled if there
was no follicle growth after 21 days of gonadotrophin administration. The injection of HCG
was withheld if four or more follicles >I4 mm in diameter were present, because of the
increased risks of OHSS and multiple pregnancy.”
“Couples were advised to have sexual intercourse the evening of the HCG injection and the
following day.”
“Women not conceiving after three cycles of treatment crossed over to the alternative
treatment for a further three cycles, with an interval of at least 45 days between
treatments.” – wasn’t required and only first arm data presented here.

Comparison/control

Clomiphene citrate for up to three cycles. It was “given at a daily dose of 50 mg for 5 days,
starting on day 5 following spontaneous or induced uterine bleeding. If ovulation was
documented but no pregnancy ensued, the same dose was used in the next cycle.
However, if no ovulatory response occurred, the daily dose was increased by 50 mg for the
subsequent cycle, up to a maximum daily dose of 150 mg in the third treatment cycle.
Human chorionic gonadotrophin (HCG,Profasi; Serono S.A., Madrid, Spain), at a dose of
5000 IU i.m., was administered when the lead follicle was >I7 mm in diameter on
transvaginal ultrasonography. The cycle was cancelled if no growing follicle was seen by
day 18‐20.”
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“Couples were advised to have sexual intercourse the evening of the HCG injection and the
following day.”
“Women not conceiving after three cycles of treatment crossed over to the alternative
treatment for a further three cycles, with an interval of at least 45 days between
treatments.” – wasn’t required and only first arm data presented here.
Outcomes

“The primary outcome measure was cumulative pregnancy after undergoing up to three
treatment cycles. Secondary outcomes were cycle cancellation rate, ovulation rate per
cycle, cumulative ovulation rate, pregnancy rate per cycle, incidence of OHSS, cumulative
live birth rate, and multiple birth rate.”

Inclusion Criteria

“A history of amenorrhoea (no menstrual periods for three or more months) or
oligomenorrhoea (fewer than nine menstrual periods in a year), monophasic basal body
temperature charting, proliferative endometrium on biopsy, or serum progesterone
concentrations <I ng/ml were accepted as demonstration of anovulation. In addition,
subjects were required to have the ultrasonographic appearance of polycystic ovaries
(Adams et al., 1986), a positive response to the progestin challenge test (normal
withdrawal bleeding after treatment with oral medroxyprogesterone acetate, 10 mg daily
for 5 days), normal serum prolactin, dehydroepiandrosterone sulphate, and fasting
glucose concentrations, a normal hysterosalpingogram (and laparoscopy when
appropriate), and no history of pelvic surgery or pelvic inflammatory disease. When the
study was started the criteria for PCOS that were used were as described and these are
also in keeping with the ESHREIASRM guidelines for PCOS (Rotterdam ESHREIASRM‐
sponsored PCOS consensus workshop group, 2003). Obesity was not an inclusion or
exclusion criterion. The male partner had to have normal semen parameters according to
World Health Organization criteria (Rowe et al., 2000).”

Exclusion Criteria

“Women with a previous pregnancy or previous treatment with ovarian stimulation drugs
were excluded.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

No

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

See above.

“Women were allocated to the treatment groups according to a computer‐
generated randomization table.”
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Was allocation to intervention
group concealed?

Yes

Were patients blind to
intervention group?

Not
reported

Were investigators and care
providers blind to intervention
group?

Not
reported

Were outcome assessors blind
to intervention group?

Not
reported

“Concealment of treatment allocation was achieved with the use of sealed
opaque envelopes each containing a unique study number and prepared
independently by a secretary.”

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Yes

Three cycles

Was there ≤20% drop‐out?

Yes

FSH = 2.6%
CC = 0%

Was the study sufficiently
powered to detect any
differences between the
groups?

No

“The sample size calculation was based on experience with ovulation
induction in women with WHO group 11 anovulation, in whom cumulative
pregnancy rates were obtained after three treatment cycles of 25% with
clomiphene
citrate and 40% with FSH, an absolute difference of 15% (Balasch, 1986;
Balasch et al., 1996).The sample size required
to provide power of 80% to detect this magnitude of treatment effect was
calculated to be 152 women per treatment group, using a two‐tailed
analysis with a detection limit of 5% of avoiding a type I error in
hypothesis testing. Recruitment was terminated after 21 months when it
became evident that it would not be possible to recruit this number of
subjects from a single centre in a reasonable time period.”

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they

Yes

“there was no significant difference between groups for any
characteristic.”

ITT used.
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were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? Low

Most of the criteria have been fulfilled and where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be
randomised)
Concealment‐ sealed opaque envelopes could be
subject to manipulation
Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLIC
ATION

IMPRECISION

INDIRECTNESS

Serious

Serious

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ have not reported p values for
all outcomes
Intervention/comparator dissimilarity (Not relevant for
single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients‐ not sufficiently powered
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
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Certainty of evidence
in study

Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for
single RCTs)
Other issue‐ no conflict of interest or funding
statement
Very low: Any estimate of effect is very uncertain.

Study ID
Study citation

Homburg 2011
Homburg, R., M. L. Hendriks, et al. (2012). "Clomifene citrate or low‐dose
FSH for the first‐line treatment of infertile women with anovulation
associated with polycystic ovary syndrome: a prospective randomized
multinational study." Human Reproduction 27(2): 468‐473.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Infertile women (<40 years old) with PCOS‐related anovulation, without
participants
prior ovulation induction treatment.
Age (years) CC: 29.4 (SD 4.0) FSH: 29.8 (3.8)
BMI (kg/m2) CC: 25.7 (6.0) FSH: 25.1 (5.2)
N
302 randomized – 143 participants to CC (340 cycles) and 159 participants
to low‐dose FSH (326 cycles).
Analysed participants: 123 in CC (310 cycles) and 132 in FSH (288 cycles)
Setting
10 centres throughout Europe and South America from August 2005 to
March 2009.
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Intervention/indicator

Comparison/control

Outcomes
Inclusion Criteria

CC: “The starting dose of CC was 50 mg/day (oral) for 5 days from Day 4 of a
spontaneous or progestin‐induced menstruation, rising by 50 mg/day up to
150 mg in subsequent cycles if ovulation was not achieved.”
FDH: “Recombinant human FSH (Puregon, Schering‐Plough, Houten, The
Netherlands) was given s.c. in a low‐dose protocol starting with 50 IU on
cycle day 4, with weekly increments of 25 IU as necessary to induce a
follicular response (Leader, 2006).”
Primary: Clinical pregnancy rate; Secondary: Rates of miscarriage, multiple
pregnancies, live births.
Yes
PCOS diagnosed according to the Rotterdam European
Society of Human Reproduction and Embryology/American
Society for Reproductive Medicine criteria, 2004.
“Subjects were <40 years old. There were no weight or BMI
restrictions…Those admitted to the study all had a normal
uterine cavity and tubal patency demonstrated by
radiological (hysterosalpingogram), laparoscopic or
ultrasonic means before entering the study. Male partners
all had a normal semen analysis conforming to World
Health Organization criteria (World Health Organization,
1999).”
Not reported
Yes

SELECTION BIAS

Exclusion Criteria
Does the study have a
clearly focused question
and/or PICO?
Does the study have
Partial
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Partial
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have
Computer‐generated randomization. Randomization was
Yes
an adequate method
stratified by centre in blocks of 20 inclusions per centre.
of randomisation?
Was allocation to
Sealed opaque envelopes
Partial
intervention group
concealed?

Gonadotrophins

42

PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS

Were patients blind
to intervention
group?
Were investigators
and care providers
blind to intervention
group?
Aside from the
experimental
intervention, were
the groups treated
the same?
Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?

Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?

Not reported

Difficult to maintain blinding given the nature of the
interventions ie. pill v injection.

Not reported

Yes

To be sure it’s the intervention which is responsible for the
effect.

Not reported

Yes

“Clinical pregnancy was defined as a pregnancy diagnosed
by ultrasonographic visualization of one or more gestational
sacs with at least one foetus at 6–7 weeks gestation and
this pregnancy was deemed as ongoing pregnancy if it
continued for more than 20 completed weeks of gestation.
A miscarriage was defined as the spontaneous loss of a
clinical pregnancy before 20 completed weeks of gestation
and a multiple pregnancy as one in which there was more
than one foetus. A live birth was defined as the birth of a
viable infant, reported on a clinical research form
transmitted to the co‐ordinating centre.”

Yes

14% CC
17% FSH

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?

20 CC; 27 FSH
“In the CC group, 20 patients did not complete the full study
(5 inter‐cycle and 1 chemical pregnancy and 14 for personal
reasons) compared with 27 in the FSH group (4 inter‐cycle
and 3 chemical pregnancies, 19 for personal reasons and 1
following a cycle cancelled because of overstimulation).
“Both per protocol analysis and intention‐to‐treat analysis
were carried out.”
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OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPORT
BIAS

Is the paper free of
selective outcome
reporting?

Not reported

Were the groups
Partial
similar at baseline
with regards to key
prognostic variables?
If confounding was
present, was it
controlled for?
Were there any
conflicts of interest
in the writing or
funding of this
study?

Not reported

Was the study
sufficiently powered
to detect any
differences between
the groups?

Partial

No

For cross over
NA
studies ‐ was the
washout period
adequate?
If statistical analysis Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of Moderate
bias?

Difficult to determine without a protocol.
“This study was reported according to the CONSORT criteria
for RCTs comparing medical treatment in two different
arms.”
“The only demographic or clinical differences between the
randomized groups, confirmed by multivariate analysis,
were a higher prevalence of clinical hyperandrogenism (P <
0.01) and higher serum DHEAS concentrations (P < 0.04) in
the CC group”

The authors declared that there were no conflicts of
interest.
“This study was supported by an unrestricted educational
grant from Organon, Oss, The Netherlands (now
MSD/Schering‐Plough). The company played no part in
study design, collection analysis, interpretation of data,
writing of the report nor decision to submit the paper for
publication. No medications were supplied”
“A power calculation, using Russ Lenth’s power and sample
size comparing two proportions (Lenth, 2006–2009)
demonstrated that 150 subjects were required in each arm
to achieve a relative increase in PR of 50% from 35 to 52.5%
with 80% power, a significance level of 0.05 and allowing
for a total of 50 drop outs from the study.”

Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of
the study.

RISK OF
BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment‐ sealed opaque envelopes can be subject to
manipulation
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INCONSISTENCY

No serious

IMPRECISI
ON

INDIRECTNESS

Serious

No serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Blinding of participants/personnel‐ not reported
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only for miscarriage rates
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Abu Hashim 2011_GE
Abu Hashim, H., A. Wafa, et al. (2011). "Combined metformin and
clomiphene citrate versus highly purified FSH for ovulation induction in
clomiphene‐resistant PCOS women: a randomised controlled trial."
Gynecological Endocrinology 27(3): 190‐196.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
Anovulatory women with CC‐resistant PCOS.
participants
Age (years) M+CC: 27.5+2.4 FSH: 26.8+2.2
BMI (kg/m2) M+CC: 26.4+3.3 FSH: 26.3+3.6
N
 Screened – 202 participants
 Allocated/randomised – 153 participants – M+CC: 75 (205 cycles), FSH:
78 (186 cycles)
 Analysed – M+CC: 75, FSH: 78
Setting
“…outpatient clinic in Mansoura University Hospital, Egypt and from a
private practice setting between September 2007 to July 2009.”
Intervention/indicator
“In group A, all patients received metformin HCl (Cidophage1; Chemical
Industries Development, Cairo, Egypt), 500 mg thrice daily for 6–8 weeks. At
the end of this period, they received 100 mg CC (Clomid1; Global Napi
Pharmaceuticals, Cairo, Egypt) for 5 days starting from day 3 of spontaneous
or induced menstruation. With anovulation, it was increased by 50 mg for
the next cycle. If patients ovulated in three subsequent cycles, became
pregnant or experienced anovulation with 150 mg CC,
no further treatment was given.”
Comparison/control
“In group B, ovulation induction was carried out with HP‐uFSH by using low‐
dose, step‐up regimen for three cycles. HP‐uFSH (Fostimon; IBSA, Lugano,
Switzerland, 75 IU/vial) was commenced on day 3 following spontaneous or
induced menses with
a starting dose of 75 IU daily i.m. Dose was increased by 37.5 IU daily every
7 days if there was no evidence of ovarian response by ultrasonography (i.e.
no follicle410 mm in diameter). When follicular development had started,
the dose was not altered.”
Outcomes
Primary: ovulation rate; Secondary: pregnancy and miscarriage rates.
Other outcomes not relevant to this systematic review included: number of
growing and mature follicles, serum E2 (pg/ml), endometrial thickness (mm)
at the time of hCG administration and serum P (ng/ml) in the luteal phase.
Inclusion Criteria
Yes
“Diagnosis of PCOS was based on the revised 2003
Rotterdam consensus diagnostic criteria and long‐term
health risks related to PCOS [22]. All women were
previously treated with 150 mg of CC
daily for 5 days per cycle, for at least three cycles and had
persistent anovulation, i.e. CC‐resistant. They had patent
Fallopian tubes proved by hysterosalpingography and their
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Exclusion Criteria

Yes

partners semen analysis according to the modified criteria
of World Health Organization
(1999) [23] was normal. At the study entry, all patients had
the basal hormonal assays following day 2 or 3 of
progesterone induced menstruation.”
“Exclusion criteria were other causes of infertility, age over
40 years, BMI>35 and women who had received metformin,
gonadotrophin, oral contraceptives or other hormonal
drugs during the preceding 6 months. Women who
intended to start a diet or a specific program of physical
activity were also excluded.”

PERFORMANCE BIAS

SELECTION BIAS

Does the study have a
Yes
clearly focused question
and/or PICO?
Does the study have
Yes
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Yes
measured appropriate?
Was there sufficient
Not reported
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have
“Women were randomised according to a computer
Yes
an adequate method
generated random numeric table prepared by an
of randomisation?
independent statistician…“
Was allocation to
intervention group
concealed?
Were patients blind
to intervention
group?

Yes

No

Were investigators
Partial
and care providers
blind to intervention
group?

“…with concealment of treatment allocation by use of
sealed opaque envelopes that were given to a third party
(nurse) who assigned patients to study arms;”
“Once allocated, the treatment was revealed to both the
investigator and the patient.”
Difficult to maintain blinding given the nature of the
interventions ie. pill v injection.
“Once allocated, the treatment was revealed to both the
investigator and the patient.”
“However, the radiologist (M. El R) who performed
transvaginal ultrasound assessment was blinded to the
treatment groups.”

Gonadotrophins

47

DETECTION BIAS
ATTRITION BIAS

Yes

Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?
Were all the subjects
analysed in the
groups to which they
were randomly
allocated (ie
intention to treat
analysis)?
Is the paper free of
selective outcome
reporting?
Were the groups
similar at baseline
with regards to key
prognostic variables?

Yes

If confounding was
present, was it
controlled for?
Were there any
conflicts of interest
in the writing or

OTHER
INTERN

CONFOUNDING

REPOR
T BIAS

Aside from the
experimental
intervention, were
the groups treated
the same?
Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?

Partial

Yes

“However, the radiologist (M. El R) who performed
transvaginal ultrasound assessment was blinded to the
treatment groups.”
“Ovulation was diagnosed when Serum P level was 5 ng/ml.
A rising Serum b‐hCG two weeks after hCG injection in the
absence of menstruation and the sonographic evidence for
intrauterine gestational sac at 6 weeks gestation were
considered criteria to define a pregnancy. Pregnant ladies
were followed up to obtain the miscarriage rate.”

0% M+CC
0% FSH

Yes

“Analysis was performed on an intention‐ to‐ treat basis.”

Not reported

Difficult to determine without a protocol.

Yes

“There were no significant statistical differences between
the two groups as regards age, duration of infertility,
anthropometric variables, clinical manifestations, hormonal
profiles and ultrasound
findings of PCOS (Table I).”

Not reported

No

“The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of the
article.”
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funding of this
study?
Was the study
sufficiently powered
to detect any
differences between
the groups?

Yes

For cross over
NA
studies ‐ was the
washout period
adequate?
If statistical analysis Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of Low
bias?

Sample size was based upon the fact that with an expected
rate of ovulation of 85% in the HPuFSH group [21] 146
women were required to show an absolute difference of ‐
20% in ovulation rate in the combined metformin–CC group,
with a power of 80% at confidence interval of 95% using a
two tailed chi‐square test with a 5% significance level (type
a error).

Most of the criteria have been fulfilled and where criteria
have not been fulfilled it is unlikely the conclusions of the
study would be affected.

I INCONSISTENCY
N
D

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Serious
randomised)
Concealment
Blinding of participants/personnel‐ however, difficult to
maintain blinding given the nature of the interventions ie. pill v
injection.
Blinding of assessors
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
No serious

Population dissimilarity (Not relevant for single RCTs)
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IMPRECISI
ON

No serious

PUBLICATION BIAS

No serious

Certainty of evidence in
study

Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single
RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single
RCTs)
Other issue
Moderate: We are moderately confident in the evidence
supporting the recommendation. Further research could have an
important impact, which may change the estimates of effect.
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Study ID
Study citation

Begum 2013
Begum, M. R., S. Akhter, et al. (2013). "Pretreatment and co‐administration of oral
anti‐diabetic agent with clomiphene citrate or rFSH for ovulation induction in
clomiphene‐citrate‐resistant polycystic ovary syndrome." Journal of Obstetrics &
Gynaecology Research 39(5): 966‐973.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile patients with CC‐resistant PCOS. All patients were insulin resistant (by
participants
HOMA)
Age (years) A: 26.96 ± 4.05 B: 26.84 ± 5.13 C: 27.15 ± 4.20 p=0.830
Body mass index (kg/m2) A: 27.71 ± 3.61 B: 28.36 ± 4.54 C: 28.98 ± 3.19 p=0.554
N
Randomised and analysed: 165 participants ‐ 55 in each group
Setting
“Outpatient Department of Obstetrics and Gynecology of Dhaka Medical College
and Hospital and the Infertility Care and Research Centre, Dhaka. The study was
carried out from December 2004 until August 2009.”
Intervention/indicator
Group A/M+CC: 500 mg metformin three times daily (1500 mg) for 4 weeks. After 4
weeks, the same dose was continued for another 6 months along with scheduled CC
150 mg daily for 5 days (D3–D7 of the cycle).
Comparison/control
Group B/M+rFSH: 500 mg metformin three times daily (1500 mg) for 4 weeks. After
4 weeks, the same dose was continued for another 6 months along with 75 IU rFSH
every alternate day starting from D3 of the cycle (then daily if necessary after first
monitoring on D12) till maturity of follicles or maximum 15 doses of rFSH.
Comparison/control
Group C /rFSH alone: 75 IU rFSH every alternate day starting from D3 of the cycle
(then daily if necessary after first monitoring on D12) till maturity of follicles or
maximum 15 doses of rFSH.
Outcomes
Primary: clinical pregnancy that occurred within six ovulatory cycles and resultant
live birth. Secondary: ovulation, spontaneous abortion, ectopic pregnancy, multiple
pregnancies, congenital anomaly and other adverse perinatal or obstetric
complications.
Inclusion Criteria
Yes
“PCOS was diagnosed according to the revised Rotterdam
Criteria.”
“PCOS patients who did not produce any mature follicle with 150
mg clomiphene citrate daily for 5 days for two consecutive cycles
were considered as CC‐resistant8 and were recruited for the
study.” “All patients were included in the study irrespective of
body mass index (BMI).”
Exclusion Criteria
Yes
“Patients having hypothyroidism, hyperprolactinemia, altered
glucose metabolism, associated endometriosis and pelvic
inflammatory disease, suspected or proven tubal factor infertility
and partners’ abnormal semen parameters were excluded from
the study.“
Does the study have a
Yes
clearly focused question
and/or PICO?
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ATTRI
TIONW

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

Does the study have
Yes
specified
inclusion/exclusion
criteria?
If there were specified
Yes
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
Consider if the outcomes measured are appropriate and important
Yes
measured appropriate?
outcome.
Was there sufficient
Six ovulatory cycles were assessed.
Yes
duration of follow‐up?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an Yes
“Patients were divided into three treatment groups, group A,
adequate method of
group B and group C by lottery.”
randomisation?
Was allocation to
Not reported
intervention group
concealed?
Were patients blind
Difficult to maintain blinding given the nature of the interventions
Not reported
to intervention
ie. pill v pill + injection.
group?
Were investigators
Not reported
and care providers
blind to intervention
group?
Aside from the
Yes
experimental
intervention, were
the groups treated
the same?
Were outcome
Not reported
assessors blind to
intervention group?
Were all outcomes
“Ovulation was confirmed by: (i) transvaginal ultrasonography by
Yes
measured in a
observing collapse of the follicle, fluid in the Pouch of Douglas or
standard, valid and
triple‐lined endometrial development; and (ii) D21 serum
reliable way?
progesterone level. A D21 serum progesterone level of ≥5 ng/mL
was considered ovulatory.”
Were outcomes
Yes
assessed objectively
and independently?
hat percentage of
None reported.
0% treatment
0% control/
the individuals
comparison
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recruited into each
arm of the study
dropped out?

RIS
K
OF

OTHER INTERNAL VALIDITY/BIAS

CONFOUNDING

REPOR
T BIASI

Were all the subjects Not reported
analysed in the
groups to which they
were randomly
allocated (ie intention
to treat analysis)?
s the paper free of
Not reported
Difficult to determine without a protocol.
selective outcome
reporting?
Were the groups
“There was no significant difference between the groups regarding
Yes
similar at baseline
age, duration of marriage and duration of infertility (P > 0.05)…All
with regards to key
were comparable between the groups and there were no
prognostic variables?
significant differences in baseline parameters (P > 0.05).”
If confounding was
Not reported
present, was it
controlled for?
Were there any
The authors declare that: Nothing to be disclosed by any author.
No
conflicts of interest in
the writing or funding
of this study?
Was the study
Not reported
sufficiently powered
to detect any
differences between
the groups?
For cross over studies NA
‐ was the washout
period adequate?
If statistical analysis
Yes
was undertaken, was
this appropriate?
Comments
Some of the criteria have been fulfilled and those criteria that have
What is the overall risk of
Moderate
bias?
not been fulfilled may affect the conclusions of the study.
SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment‐ not reported
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of evidence in
study

Blinding of participants/personnel‐ not reported, however, difficult to
maintain blinding given the nature of the interventions ie. pill v pill +
injection.
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility
Fertility therapy history
Presence of other condition

Medication history
Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Adjuvant hormonal treatment
during study

Ghanem 2013
Ghanem, M. E.; Elboghdady, L. A.; Hassan, M.; Helal, A. S.; Gibreel, A.;
Houssen, M.; Shaker, M. E.; Bahlol, I.; Mesbah, Y. Clomiphene citrate co‐
treatment with low dose urinary FSH versus urinary FSH for clomiphene
resistant PCOS: randomized controlled trial.[Erratum appears in J Assist
Reprod Genet. 2014 Apr;31(4):505‐6]. J Assist Reprod Genet 2013, 30, 1477‐
85
FSH= 24.7±4.3 years
FSH+CC= 24.8±4.7 years
Rotterdam. Phenotypes A, B, and D
Mixture of primary and secondary infertility
Clomiphene citrate resistance. This was the first time these women were
undergoing this particular protocol.
BMI:
FSH= 33.2±5.7 kg/m²
FSH + CC= 33.3±5.4 kg/m²
‘Use of medications known to alter insulin secretion or action either
currently or within the previous 3 months was an exclusion criteria’.
None
The number of participants that were:
 Allocated/randomised: 87 per group
 Assessed at end of study: per protocol‐ FSH= 77, FSH + CC= 82
Not reported. Authors based in Egypt.
‘37.5 IU/day HP uFSH from the 3rd to the 13th cycle day…if the follicle
diameter was medium sized [12–15 mm] the starting dose was maintained.
Should the growing follicle[s] was smaller; an increment of 37.5 IU was made.
The lowest dose that achieved significant follicular increase was maintained
until hCG ovulation trigger. Subsequent visits were scheduled according to
ovarian response until the leading follicle mean diameter reached ≥18 mm. At
this time ovulation was triggered by injection of hCG 10,000 IU [Choriomon,
IBSA, Switzerland] and regular sexual relation advised’
‘CC in 100 mg daily doses for 5 days plus intramuscular injection of 37.5
IU/day HP uFSH from the 3rd to the 13th cycle day…if the follicle diameter
was medium sized [12–15 mm] the starting dose was maintained. Should
the growing follicle[s] was smaller; an increment of 37.5 IU was made. The
lowest dose that achieved significant follicular increase was maintained until
hCG ovulation trigger. Subsequent visits were scheduled according to
ovarian response until the leading follicle mean diameter reached ≥18 mm.
At this time ovulation was triggered by injection of hCG 10,000 IU
[Choriomon, IBSA, Switzerland] and regular sexual relation advised’
Spontaneous or progesterone withdrawal.
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Primary outcome: ovulation rate
Secondary outcome: clinical pregnancy rate per woman randomized
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a clearly
Yes
focused question and/or PICO?
Inclusion Criteria
Yes
‘CC‐resistant PCOS women, age between 18 and 38 years,
fertile semen according to WHO standards as regard
sperm concentration, motility and Kruger’s strict criteria
for sperm morphology, patent fallopian tubes proved by
hysterosalpingography and/or dye test with laparoscopy
within the preceding 6 months, no history of previous
genital surgery and no history of treatment by exogenous
gonadotropin’
Exclusion Criteria
‘Exclusion criteria were: presence of any infertility factors
Yes
other than anovulatory PCOS, use of medications known
to alter insulin secretion or action either currently or
within the previous 3 months, presence of other
endocrinopathies’
If there were specified inclusion/
Yes
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Yes
Computer generated random numbers
adequate method of
randomisation?
Was allocation to
Sequentially numbered opaque and sealed envelopes can
Partial
intervention group
be subject to manipulation
concealed?
Were patients blind to
No
intervention group?
Were investigators and
No
care providers blind to
intervention group?
Aside from the
Yes
experimental intervention,
were the groups treated
the same?
Were outcome assessors
Not reported
blind to intervention
group?
Were all outcomes
Yes
measured in a standard,
valid and reliable way?
DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

Outcomes

Gonadotrophins

57

ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Not reported

Most outcomes are objective measures

X% treatment
X% control/
comparison

FSH= 11.5%
FSH + CC= 5.7%

Were all the subjects
Yes
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
Yes
selective outcome
reporting?
Were the groups similar at Yes
baseline with regards to
key prognostic variables?

ITT and analysis per protocol data presented

If confounding was
present, was it controlled
for?
Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

No report of confounding

Comments

Overall risk of bias

N/A

No

Partial

Required sample size for study to be powered was 160,
159 completed the study

Yes

Data used from erratum where required
Moderate ‐ Some of the criteria have been fulfilled and
Moderate
those criteria that have not been fulfilled may affect the
conclusions of the study.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
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INCONSISTENCY

RISK OF BIAS

If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ partial
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISION

INDIRECTNESS

No serious

Serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ didn’t retain required sample for study to be powered for
ovulation rate
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate (all outcomes except ovulation rate): We are moderately
confident in the evidence supporting the recommendation. Further research
could have an important impact, which may change the estimates of effect.
Low (ovulation rate): We have only low confidence in the evidence
supporting the recommendation. Further research is very likely to have an
important impact, which is likely to change the estimate of effect.
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5.6
NARRATIVE REVIEW
No evidence identified in evidence review within chapter four.
Clinical question: In women with PCOS, are anti‐obesity pharmacological agents effective for
improving fertility outcomes?
Clinical practice gap: Need for guidance
Weight loss is considered to improve fertility outcomes in women with PCOS.1,2 The
recommendation to reduce weight prior to fertility treatment in women with PCOS is based on
observational data on weight loss and improved pregnancy outcomes. Non‐pharmacological
interventions based on diet and lifestyle have not shown significantly improved fertility outcomes
in women with PCOS.3 There is a need to assess that other weight loss methods, such those based
on pharmacological agents like orlistat, sibutramine, phenteramine commenced in the
preconception period improves fertility outcomes in women with PCOS.
Summary of key information
The search undertaken by the GDG has identified only one randomised trial, that evaluated pre‐
conception treatment in women with PCOS with a) lifestyle weight loss intervention incorporating
caloric restriction, increased physical activity and pharmacological agent (initially sibutramine, and
then orlistat), b) oral contraceptive pill c) combined lifestyle and contraceptive pill on fertility
outcomes.4 The trial randomised 149 women, and was prematurely stopped by the DMC due to
supposed futility due to the low likelihood of showing a clinically meaningful difference. Given the
small sample size, particularly for a three‐arm trial, no meaningful robust conclusions can be
inferred. Furthermore, all three are interventional arms, and there is no appropriate control that is
reflective of real life practice. Within the lifestyle arm that included our agents of interest, there
was a significant reduction in weight from baseline (‐6.2Kg, 95% CI ‐07.1 to ‐5.3), increase in insulin
sensitivity (1.25, 95% 1.09 to 1.53). For fertility outcomes, compared to the women on OCP pre‐
conception, those on lifestyle with agents showed no differences in any pregnancy outcomes.
Recommendations
CLINICAL CONSENSUS RECOMMENDATION
Pharmacological anti‐obesity agents, for the purpose of improving fertility in women with PCOS, should be
considered an experimental therapy. The risk/benefit ratio is too uncertain at the moment to advocate this
as a fertility treatment.

RESEARCH RECOMMENDATION
Adequately powered, well designed, conducted and reported RCTs are required to determine whether anti‐
obesity pharmacological agents are effective for improving fertility outcomes in overweight (BMI is 25‐
29.9kg/m2) or obese (BMI is ≥30kg/m2) women with PCOS who have anovulatory infertility, with no other
infertility factors.
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5.7
EVIDENCE REVIEW
Clinical question:
In women with PCOS, is ovarian surgery effective for improving fertility outcomes?
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Background
In 1935 Stein and Leventhal were the first to describe an association between the presence of polycystic
ovaries, oligo/anovulation and hirsutism, later known as PCOS (Stein and Leventhal 1935). The observation
that women with PCOS resumed regular ovulations following ovarian biopsies led to the belief that the
condition was primarily ovarian in origin. This also resulted in the development of a surgical treatment for
the condition involving a wedge resection of both ovaries via laparotomy (Stein 1964). A 15‐25 year follow‐
up of nearly 150 women after ovarian wedge resection shows that regular menstrual patterns lasting up to
25 years after surgery were restored in 88% of patients with a cumulative pregnancy/live birth rate of 78%
(Lunde, Djoseland et al. 2001).
No alternative treatment was available until the arrival of hormonal preparations such as clomiphene citrate
and gonadotrophins. Ovarian wedge resection was then soon abandoned because of the relative cost of the
surgical treatment and the risk of post‐operative adhesions.
It was not until the introduction of minimally invasive techniques that surgical approaches were revisited.
The laparoscopic ovarian drilling procedure was first described by Gjønæss in 1984 (Gjønnæss 1984). Minor
variations of the technique have been reported (electrocautery, laser vaporization, multiple ovarian biopsies
and others) but all are characterised by an altered endocrine profile following surgery. It remains poorly
understood, however, which mechanisms bring about the hormonal changes and the resumption of
ovulation.
The main reason laparoscopic ovarian surgery has found support for the treatment of women with CCR PCOS
is the fact that the endoscopic approach is thought 1) to cause fewer adhesions, 2) to be more cost‐effective
as an outpatient‐procedure and 3) to restore regular mono‐ovulations, albeit for a limited time in the
majority of cases. In contrast, ovulation induction with gonadotrophins is expensive, requires regular
monitoring and often results in the development of multiple mature follicles with a potential risk of multiple
pregnancies and ovarian hyperstimulation syndrome. It is important to establish the effectiveness of
laparoscopic ovarian surgery, particularly in comparison to other treatments, in infertile women with PCOS
in light of the potential risks.
This review focuses on the clinical effectiveness of laparoscopic ovarian surgery compared to non‐surgical
treatments for PCOS. For the purpose of this review, laparoscopic ovarian drilling (LOD), sometimes also
referred to as laparoscopic ovarian diathermy, is a keyhole surgical procedure in which a diathermy
instrument (usually a monopolar needle) is used to puncture the ovarian cortex followed by the delivery an
electrical current to the ovarian stroma.

Summary of evidence
Included studies
A systematic review (level I study) was identified in the WHO search, along with one randomized controlled
trial (Abd Elgafor 2013) (level II study). Outcome data which were not reported in the systematic review were
obtained from the original studies. Included studies from the systematic review which were included in the
WHO evidence review were: Bayram 2004, Farquar 2002, Kaya 2005, Lazoviz 1998, Vegetti 1998,
Ghafarnegad 2010, Gurgan 1992, Mamonov 2000, Ashrafinia 2009, Abdellah 2011, Abu Hashim 2011, Abu
Hashim 2010, Palomba 2004, Hamed 2010, Amer 2009, and Palomba 2010. One further randomized
controlled trial (Ibrahim 2017) was identified in the guidelines updated search.
Table of included systematic reviews
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Study ID

Sample
size

Farquhar 2012
(SR)

8 studies Age range: NR for
n=606
all studies
BMI: NR for all
studies
3 studies Age range: mean
n=452
25.2‐28.2
BMI: mean 24.7‐
30.2
2 studies As stated for
n=407
Abdellah 2011 and
Abu Hashim 2010

Farquhar 2012
(SR)

Farquhar 2012
(SR) Including
Abdellah 2011
(RCT) and Abu
Hashim 2010
(RCT)

Age & BMI

Sensitivity Intervention
to CC

Comparison

CCR

Gonadotrophins – type
and method varies
across studies. See
Apendix II.
CC+M ‐ method varies
across studies. See
Appendix II.

Laparoscopic ovarian
drilling – method varies
across studies. See Apendix
II.
Laparoscopic ovarian
drilling – method varies
across studies. See
Appendix II.
Same as for Abdellah 2011
and Abu Hashim 2010

CCR

CCR

Same as for Abdellah
2011 and Abu Hashim
2010

Table of included RCTs
Study ID

Intervention

ROB

N
Setting PCOS
criteria

Age
(years)

BMI
(kg/m²)

Sensitivity to CC

1: 73
2: 73

1:
25.1±2.1
2:
24.7±1.8

1: 32.4±4.4 CCR
2: 31.5±3.3

1: 73
2: 74

1:
23.6±3.2
2:
23.9±3.2

1: 27.1±2.6 Authors describe
2: 27.3±2.6 as CCR, however
in methods it
states women
with previous CC
failure

Pheno‐
type
Abd
Elgafor
2013

1) Laparoscopic ovarian
diathermy‐ 4 drills
performed to each
ovary.

Moderate Egypt

2) Metformin 850mg PO
o.d. started on day 1,
increased after 1 week
to 1700mg/day.
Metformin stopped only
when a pregnancy
documented. 5mg
letrozole for 5 days from
day 3 each month.
Abdellah 1) Laparoscopic ovarian Low
drilling ‐ triple‐puncture
2011
laparoscopy was
Included performed under
separate general endotracheal
to
anesthesia using
Farquhar equipment from Karl
2012 for Storz. Monopolar
ovulation diathermy, using an
rate not ErbotomTUR10109
reported electrosurgical unit and
in
a Corson needle

Rott
NR

Egypt

Rott
NR
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Farquhar electrode at 40Watts.
2012
The power was activated
just before the ovary
was touched and the
needle electrode was
pressed against the
antimesenteric border
of the ovary for
approximately 4 seconds
to achieve penetration
of the ovarian capsule to
a depth of 7–8mm. Each
ovary was punctured at
4–6 points depending on
the size of the ovary.
2) 5 mg/day letrozole for
5 days, with treatment
starting on day 3 of the
menstrual cycle. In
women who did not
become pregnant,
ovulation induction was
repeated during the next
menstrual cycle, with a
maximum treatment
duration of 6
consecutive cycles.
Abu
Hashim
2011

Low
1) LOD performed 8
weeks following the last
CC dosage. Each ovary
cauterised at 4 points
for 4 seconds at 40 W
for a depth of 4mm
using a mixed‐current
monopolar diathermy.

Egypt

Rott
NR

1: 82
2: 83

1:
26.3±2.6
2:
25.2±2.4

1: 24.7±3.3 CC therapy
2: 25.4±3.6 failure

2) 50–150 mg CC for 5
days starting from day 3
of spontaneous‐or
induced‐menstruation.
Up to six cycles were
offered unless the
patient became
pregnant.
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Abu
Hashim
2010

1) Laparoscopic ovarian
drilling was performed
using three‐puncture
technique.

Low

Egypt

Rott
NR

Included
separate 2) 2.5 mg of letrozole
to
daily for 5 days from day
Farquhar 3 of menses.
2012 for
ovulation
rate not
reported
in
Farquhar
2012
Palomba
2004 &
Palomba
2005

Hamed
2010

Moderate Italy
1) Diagnostic
laparoscopy +
laparoscopic ovarian
diathermy + placebo
twice daily for 6 months
2) Diagnostic
laparoscopy + 850 mg
metformin twice daily
for 6 months
1) Laparoscopic ovarian
diathermy

Moderate Egypt

NIH

1: 132
(525
cycles)
2: 128
(512
cycles)

1:
26.4±2.4
2:
27.3±2.6

1: 26.6±3.6 CCR
2: 26.4±3.3

1: 55
2: 54

1:
27.5±2.4
2:
26.8±2.2

1: 27.6±1.6 CCR
2: 28.1±1.7

1: 55
2: 55

1:
24.3±4.5
2:
23.6±2.6

1: 36.1±3.6 CCR
2: 35.6±4.4

1: 33
2: 32

1:
28.1±4.3
2:
29.1±4.8

1: 26.2±3.9 Had not received
2: 26.1±3.5 ovulation
induction
therapy in the
previous 6
months, and did
not have a
contraindication
to CC.

NR

Rott
NR

Amer
2009

2) Diagnostic
laparoscopy + 850 mg
metformin twice daily
for 6 cycles or 30 weeks,
whichever occurred first
Low
1) Laparoscopic
monopolar ovarian
diathermy
2) CC adminstered in
incremental doses
starting with a daily dose
of 50mg up to 150 mg
on Days 2–6 of a
menstrual period or
after a progestogen
withdrawal bleed using
medroxyprogesterone
acetate (Proveraw).
Once ovulation occurred
on a certain dose, CC

UK

Aligns
with
Rott
NR

Ovarian surgery evidence review

5

Ibrahim
2017

was continued at the
same dose for six cycles
Moderate Egypt
1) Laparoscopy was
performed‐ “each ovary
was cauterized at 4–6
points, using a
monopolar
electrosurgical needle,
according to the size of
each ovary. Following
cauterization, a bilateral
tubal hydrotubation
with methylene blue
was performed”.

Rott
NR

1: 40
2: 40

1:
28.8±3.13
2:
29.7±3.65

CCR
1:
29.11±1.62
2:
29.21±1.72

2) 2.5 mg b.d Letrozole
from the 3rd day of
menses, and then every
day for 5 days.
Treatment was repeated
for up to six cycles if the
patient failed to ovulate

CC, clomiphene citrate; CCR, clomiphene citrate resistant; NR, not reported

Methodological quality/risk of bias
Risk of bias for the included studies were rated as low to moderate. Studies of moderate risk of bias should
be interpreted with caution. The most common reasons for the ratings assigned include: unclear whether
allocation to the intervention group was concealed; unclear whether outcome assessors were blinded to the
intervention group; unclear if all participants were analysed in the groups to which they were randomly
allocated; power calculations were not reported; no direct comparisons between groups; unclear whether
selective outcome reporting had occurred; and not enough participants. These methodological issues are
likely to have an impact on the direction of bias and reliability of the findings.

Generalisability
Studies were conducted in university departments and fertility clinics in Egypt, Italy, UK, Iran, Ukraine,
Turkey, Yugoslavia, New Zealand, and Holland.

Findings
Laparoscopic ovarian surgery versus metformin
Two medium quality RCTs (level II) with a moderate risk of bias compared laparoscopic ovarian surgery to
metformin and found that there was insufficient evidence to make a recommendation about laparoscopic
ovarian surgery compared to metformin for live birth rate per patient, ovulation rate per cycle, pregnancy
rate per cycle, pregnancy rate per patient , multiple pregnancies, miscarriage rate per pregnancy, adverse
effects and QoL (Hamed 2010, Palomba 2004 & 2005), largely because the evidence was conflicting. One
RCT reported that laparoscopic ovarian surgery was better than metformin for ovulation (OR 2.05; [1.4–2.9]
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p=0.001) and pregnancy rate (per cycle: OR 2.19 [1.03–4.63] p=0.03; per patient: OR 2.47 [1.05–5.81]
p=0.03) (Hamed 2010) and the other study reported that metformin was better than laparoscopic ovarian
surgery for live birth rate (metformin: 82.1%, LOS: 64.5%, p<0.05), pregnancy rate per cycle (metformin:
18.6%, LOS: 13.4%, p<0.05), and miscarriage rate (metformin: 15.4%, LOS:29.0%, p<0.05) (Palomba 2004 &
2005). Both medium quality single centre studies had a small sample size and moderate risk of bias and
therefore need to be interpreted with caution.
Study ID

Hamed 2010 (RCT)

Duration

N

Events/n group (%)

Outcome (rank)
Live birth rate per patient
(9)

NR

Pregnancy rate per cycle (5)

110

Pregnancy rate per patient
(5)

110

Ovulation rate per cycle (5)

110

Miscarriage rate per
pregnancy (8)

110

Study ID

LOS

Metformin

21/258 (8.1)

11/281 (3.9)

21/55 (38.2)

11/55 (20.0)

131/258
(50.8)

94/281 (33.5)

4/21 (19.0)

Palomba 2004 & 2005 (RCT)
N

Outcome (rank)
Live birth rate per patient
(9)

109

Pregnancy rate per cycle (5)

109

Pregnancy rate per patient
(5)

NR

Ovulation rate per cycle (5)

109

Miscarriage rate per
pregnancy (8)

109

Certainty
Favours

0.03

LOS

Low (A2)

0.03

LOS

Low (A2)

0.001

LOS

Low (A2)

0.09

None

Low (A2)

2/11 (18.2)

Duration
Events/n group (%)

LOS

Metformin

64.5%

82.1%

13.4%

18.6%

55.1%

54.8%

29.0%

15.4 %

(Quality of
evidence)

P value

Certainty
(Quality of
evidence)

P value

Favours

<0.05

Metformin

<0.05

Metformin

Low (A2)

NR

NR

Very low (A2, B)

<0.05

LOS

Low (A2)

Low (A2)

NR, not reported; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; B2, very
serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency; D, serious
risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.

Laparoscopic ovarian surgery versus CC
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Two high quality RCTs (level II) with a low risk of bias compared laparoscopic ovarian surgery to clomiphene
citrate (Amer 2009, Abu Hashim 2011) and found that there was no difference between laparoscopic ovarian
surgery and clomiphene citrate for live birth rate per patient and pregnancy rate per patient, ovulation rate
per patient and miscarriage rate per pregnancy (Amer 2009, Abu Hashim 2011). There was insufficient
evidence to support or refute the use of laparoscopic ovarian surgery over clomiphene citrate for multiple
pregnancies (Amer 2009, Abu Hashim 2011).
Study ID

Amer 2009 (RCT)

Duration

N
Outcome (rank)
Live birth rate per patient
(9)

109

Pregnancy rate per cycle (5)

NR

Pregnancy rate per patient
(5)

109

Ovulation rate per patient
(5)

109

Miscarriage rate per
pregnancy (8)

109

Study ID

Events/n group (%)
CC

46%

56%

0.27

56%

64%

0.32

64%

76%

0.32

12%

10%

0.62

176

Pregnancy rate per patient‐
ITT (5)

176

Pregnancy rate per patient‐
per protocol (5)

176

Multiple pregnancy rate per
pregnancy (9)

176

Ovulation rate per cycle (5)

NR

Miscarriage rate per
pregnancy (8)

176

Favours

Events/n group (%)
LOS

CC

28/34 (82.4)

25/34 (83.4)

34/87 (39)

30/89 (33.7)

34/82 (41.4)

30/83 (36.1)

0/34 (0)

4/30 (13.3)

6/34 (17.6)

5/30 (16.6)

(Quality of
evidence)

None

Moderate (A)

None

Moderate (A)

None

Moderate (A)

None

Duration

N

Live birth rate per patient
(9)

P value

LOS

Abu Hashim 2011 (RCT)

Outcome (rank)

Certainty

Moderate (A)

Certainty
(Quality of
evidence)

P value

Favours

NS

None

Moderate (A2)

NS

None

Moderate (A2)

NS

None

Moderate (A2)

<0.05

LOS

Moderate (A2)

NS

None

Moderate (A2)

ITT, intention to treat; NR, not reported; NS, not statistically significant; A, serious risk of bias; A2, very
serious risk of bias; B, serious risk of imprecision; B2, very serious risk of imprecision; C, serious risk of
inconsistency; C2, very serious risk of inconsistency; D, serious risk of imprecision; D2, very serious risk of
imprecision; E, serious risk of indirectness; F, serious risk of publication bias; #Includes women with PCOS and

Ovarian surgery evidence review

8

one or more of: TN, therapy naïve; CCR, clomiphene citrate‐resistant; U, unknown whether therapy naïve or
clomiphene citrate‐resistant.

Laparoscopic ovarian surgery versus CC + metformin
Three low to moderate quality RCTs with low to moderate risk of bias compared laparoscopic ovarian
surgery to clomiphene citrate plus metformin (all three studies reported in Farquhar 2012 systematic
review). Meta‐analyses found that clomiphene citrate plus metformin (CC+M) was better than laparoscopic
ovarian surgery for live birth rate, but there was no difference for pregnancy rate per patient, multiple
pregnancy rate, or miscarriage rate per pregnancy (Farquhar 2012). There was insufficient evidence to
support or refute the use of laparoscopic ovarian surgery over clomiphene citrate plus metformin for
ovulation rate per patient, and OHSS (Farquhar 2012).
Study ID

Farquhar 2012 Low ROB

Outcome

CC
status #

No.

Certainty
N

Odds Ratio (M‐
H, Fixed) [95%
CI]

RCTs

P value

I2 % Favours

(Quality of
evidence)

Ovulation rate per
patient (5)

1

47

0.89 [0.27, 2.93] 0.85

NA

None

Moderate (D)

Pregnancy rate per
patient (5)

3

441

0.79 [0.53, 1.18] 0.24

63

None

Low (B, C)

Multiple pregnancy
rate (9)

3

441

0.10 [0.01, 1.94] 0.13

0

None

Moderate (D)

Live birth rate (9)

2

159

0.44 [0.24, 0.82] 0.010

78

CC+M

Moderate (C)

Miscarriage rate per
pregnancy (8)

3

441

1.43 [0.70, 2.91] 0.33

0

None

Moderate (D)

OHSS (9)

1

282

0 [0.0, 0.0]

None

Moderate

<
NA
0.00001

NA, not applicable; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; B2, very serious risk
of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency; D, serious risk of imprecision; D2,
very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of publication bias.

Laparoscopic ovarian surgery versus aromatase inhibitors
Three RCTs with low risk of bias (Abu Hashim 2010, Abdellah 2011 and Ibrahim 2017) compared letrozole to
laparoscopic ovarian surgery and found that there was insufficient evidence of a difference between
letrozole and laparoscopic ovarian surgery. One of the RCTs in 147 women with clomiphene citrate
resistance found that letrozole was better than laparoscopic ovarian surgery for ovulation rate per cycle,
however the evidence is of low certainty. The systematic review by Farquhar 2012 combined these studies
in meta‐analysis for pregnancy rate per patient, multiple pregnancy rate per pregnancy and miscarriage rate
per pregnancy and there was no statistical difference between the two interventions.
Study ID

Farquhar 2012 Low ROB

Certainty
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CC
status #

Outcome

No.

Odds Ratio (M‐
H, Fixed) [95%
CI]

P value

0.00001 0

RCTs

Multiple pregnancy*
(9)

2

407

0.0 [0.0, 0.0]

Miscarriage*(8)

2

407

1.33 [0.45, 3.90] 0.60

Pregnancy rate** (5)

2

407

0.89 [0.58, 1.37]

Study ID

Abu Hashim 2010 (RCT) low ROB
N

Outcome (rank)

I2 % Favours

N

0.60

None

High

0

None

Moderate (D)

0

None

Moderate (D)

Duration

Events/n group (%)
LOD

AI

(Quality of
evidence)

Certainty
P value

Favours

(Quality of
evidence)

OHSS (9)

160

0/

0/

NR

None

Very low (A, D2)

Live birth rate* (9)

160

33/37 (89.2)

32/36 (89)

NS

None

Low (D2)

Ovulation rate*** (5)

160

364/525 (69.3) 335/512 (65.4)

NS

None

Low (B,C)

Study ID

Abdellah 2011 (RCT) low ROB
N

Outcome (rank)

Duration
Events/n group (%)

LOD

AI

Certainty
P value

Favours

(Quality of
evidence)

Live birth rate** (9)

147

16/70 (22.9)

23/70 (32.9)

0.129

None

Moderate (D)

Ovulation rate*** (5)

147

177/373 (47.5) 204/346 (59)

0.001

AI

Low (B,C)

Study ID

Ibrahim 2017 (RCT) moderate ROB
N

Outcome (rank)

Duration

Events/n group (%)
LOD

AI

Up to 6 cycles

Certainty

P value

Favours

(Quality of
evidence)

Ovulation rate*** (5)

80

28/40 (70)

23/40 (57.5)

0.245

None

Low (A2, D)

Pregnancy rate** (5)

80

14/40(35%)

11/40(27.5%)

<0.235

None

Low (A2, D)

Miscarriage rate* (8)

80

1/14(7%)

2/11(18%)

<0.231

None

Low (A2, D)

*per pregnancy **per patient ***per cycle; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.

Ovarian surgery evidence review

10

Laparoscopic ovarian surgery versus aromatase inhibitors + metformin
One low quality RCT with moderate risk of bias compared laparoscopic ovarian surgery with letrozole plus
metformin and found that there was insufficient evidence of a difference between the two interventions for
ovulation, pregnancy and miscarriage rate per pregnancy.
Study ID

Abd Elgafor 2013 (RCT) moderate
ROB
N

Outcome (rank)

Duration

Certainty

Events/n group (%)

(Quality of
evidence)

LOD

AI +
Metformin

P value

Favours

Ovulation rate** (5)

73

34/73 (46.6)

35/73 (48.9)

0.24

None

Low (A, D)

Pregnancy rate ** (5)

73

23/73 (31.5)

26/73 (35.6)

0.32

None

Low (A, D)

Miscarriage rate **

73

3/23 (13)

4/26 (15.4)

0.51

None

Low (A, D)

*per pregnancy **per patient ***per cycle; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of
imprecision; B2, very serious risk of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency;
D, serious risk of imprecision; D2, very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of
publication bias.

Laparoscopic ovarian surgery versus gonadotrophins
One high quality systematic review of RCTs (level I) with low risk of bias compared laparoscopic ovarian
surgery to gonadotrophins and found that there was no difference between the interventions for live birth
rate per patient and pregnancy rate per patient, ovulation rate per patient and miscarriage rate per
pregnancy, but laparoscopic ovarian surgery was better than gonadotrophins for multiple pregnancy rate
(OR 0.13 [0.03 to 0.59] I2 = 0%, 4 studies, 303 participants) (Farquhar 2012).
Study ID

Farquhar 2012 Low ROB

Outcome

CC
status #

No.

Certainty
N

Odds Ratio (M‐
H, Fixed) [95%
CI]

RCTs

P value

I2 % Favours

(Quality of
evidence)

Ovulation rate per
patient (5)

1

50

0.66 [0.21, 2.07] 0.48

NA

None

Moderate (D)

Pregnancy rate per
patient (5)

8

607

1.01 [0.72, 1.42] 0.94

32

None

Moderate (D)

Multiple pregnancy
rate per pregnancy
(9)

5

166

0.13 [0.03, 0.52] 0.0039

0

LOS

High

Live birth rate (9)

3

318

0.97 [0.59, 1.59] 0.89

0

None

Moderate (D)

Miscarriage rate per
pregnancy (8)

7

441

0.73 [0.40, 1.33] 0.31

11

None

Moderate (D)

OHSS (9)

3

251

0.08 [0.00, 1.61] 0.099

0

None

Moderate (D)
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NA, not applicable; A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; B2, very serious risk
of imprecision; C, serious risk of inconsistency; C2, very serious risk of inconsistency; D, serious risk of imprecision; D2,
very serious risk of imprecision; E, serious risk of indirectness; F, serious risk of publication bias.

Recommendations
EVIDENCE BASED RECOMMENDATION

Laparoscopic ovarian surgery could be second line therapy for women with polycystic ovary
syndrome who are clomiphene citrate resistant, anovulatory, and infertile, with no other infertility
factors.
CLINICAL PRACTICE POINT
If undergoing laparoscopic ovarian surgery, the patient should be advised of the risks (see below).
CLINICAL CONSENSUS RECOMMENDATION
Laparoscopic ovarian surgery could be used as first line treatment if laparoscopy is indicated for
another reason for infertile and anovulatory women with PCOS with no other infertility factors.
CLINICAL PRACTICE POINT
Where laparoscopic ovarian surgery are to be prescribed, the following should be considered:






Cost of either intervention for ovulation induction
Expertise required for the use of either intervention for ovulation induction
Laparoscopic ovarian surgery in women who are overweight or obese are associated with
both intra‐operative and post‐operative risks
Laparoscopic ovarian surgery may be associated with a small risk of ovarian reserve or loss of
ovarian function
Laparoscopic ovarian surgery may be associated with periadnexal adhesion formation.

Research recs
Further research is required to understand how LOS restores ovulatory function.
Further adequately powered, well designed, conducted and reported RCTs are required to compare LOS
with other ovulation induction agents in women with PCOS.
Further research is required in identifying profiles of women with PCOS who may respond to LOS.
Further research is required to determine the minimal effective intervention of LOS (i.e. how many drillings,
at which energy level and modality and unilateral or bilateral).
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS, is ovarian surgery effective for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion
Single intervention that leads to the preferred outcome (singleton birth) if a significant proportion of women in the
target group in a sustained way (but not permanent).
No need for ongoing cycle monitoring (because of mono-ovulation).
Normal risk of multiple pregnancy.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion
LOD requires an invasive surgical intervention.
Small risk it could lead to reduced ovarian reserve or loss of ovarian function.
Adhesion formation.

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement
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No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Panel discussion
The body of evidence included here is of very low to moderate certainty with very serious risk of bias and
imprecision, and serious risk of inconsistency, imprecision and indirectness; with no publication bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion
This determination is of high value.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion
Balance of effects is positive toward recommendations.

How large are the resource requirements (costs)?
Judgement
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Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
Access to a day surgery centre with endoscopic equipment.
Access to skilled surgeons.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion
No evidence for resource requirements
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased
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Research evidence

Evidence was not sought to address this criterion.
Panel discussion
In certain healthcare systems access to surgery may be restricted or unaffordable.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Key stakeholders likely to accept the recommendation in balance.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion
No potential barriers identified to interfere with feasibility.
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CONCLUSIONS
Evidence-based recommendation 1
Laparoscopic ovarian surgery could be second line therapy for women with polycystic ovary syndrome who are
clomiphene citrate resistant, anovulatory, and infertile, with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation
Laparoscopic ovarian surgery could be used as first line treatment if laparoscopy is indicated for another reason for
infertile and anovulatory women with PCOS with no other infertility factors.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point
If undergoing laparoscopic ovarian surgery, the patient should be advised of the risks (see below).
Where laparoscopic ovarian surgery are to be prescribed, the following should be considered:






Cost of either intervention for ovulation induction
Expertise required for the use of either intervention for ovulation induction
Laparoscopic ovarian surgery in women who are overweight or obese are associated with both intra-operative
and post-operative risks
Laparoscopic ovarian surgery may be associated with a small risk of ovarian reserve or loss of ovarian function
Laparoscopic ovarian surgery may be associated with periadnexal adhesion formation.

Subgroup considerations
This may be even more indicated for patients who require endoscopic surgery for other treatable pelvic pathology.
Implementation considerations
Adequate surgical skill training of surgeons and facilities. Access to satisfactory first line ovulation induction
treatments prior to LOS.
Monitoring and evaluation
Longer term effects of ovarian drilling on onset of menopause may need to be monitored.
Research priorities
More RCTs with reduced bias are needed.
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More studies examining the “minimal effective dose” of LOD: how many drillings, at which energy and for how
long?
Confirmation is needed that unilateral LOD is as effective as bilateral LOD.
We need evidence to show that repeat procedures are effective when the initial response wears off.
Understand what the treatment does the ovaries.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and
table of excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO
KEY CONTACT: Luk Rombauts and Ray Rodgers RANK: 10

Participants (P)

Interventio Comparison
n (I)
(C)

Inclusion criteria

Women of any age, ethnicity
and weight with PCOS
diagnosed by Rotterdam, NIH
or AIS and

Any type of
ovarian
surgery
alone,
including:
1) at least one patent tube
laser or
2) normal sperm AND
diathermy
3) have never been treated or
laparoscopy,
been exposed to treatment
laparotomy,
for infertility (therapy naïve)
transvaginal
OR
hydro‐
4) have been treated or
laparoscopy.
exposed to treatment OR
Unilateral or
5) have been treated or
bilateral
exposed to clomiphene
citrate and ovulate but don’t
conceive (clomid failure) OR
6) have been treated or
exposed to clomid and don’t
ovulate (clomid resistant).

Exclusion criteria

Also specifically identifying
the 4 phenotypes where
possible.
Women without diagnosis of Placebo, no
intervention
PCOS.
or any
intervention
other than a
type of
ovarian
surgery.

Outcomes
(O)

Study type

Limits

Placebo, no
intervention,
other infertility
treatment
interventions
including
metformin,
clomiphene
citrate,
aromatase
inhibitors,
gonadotrophin,
or ovarian
surgery in
combination
with other
infertility
treatment
intervention(s).
Compare uni v
bi

Live birth
rate,
pregnancy
rate
(biochemical
or clinical
ultrasound),
ovulation,
single and
multiple
pregnancies,
miscarriage
rate, other
adverse
events,
quality of
life, cost
effectiveness
.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessments,
randomised
controlled
trials (RCTs).

English
language.
Update
WHO
search.

Any
intervention
other than
those listed in
the inclusion
criteria.

None.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews, any
study lower
than a RCT.
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GRADE Working Group grades of evidence
High certainty: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.
Low certainty: Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.
Very low certainty: We are very uncertain about the estimate.
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Appendix II: Appraisal tables of included studies
Study: Hamed, H. O., A. F. Hassan, et al. (2010) “Metformin versus laparoscopic ovarian drilling in clomiphene‐ and
insulin‐resistant women with polycystic ovary syndrome.” International Journal of Gynecology and Obstetrics 108 (2010)
143–147.
Description of study: randomised controlled trial.
Patient/population

110 obese, clomiphene‐resistant patients with PCOS and insulin resistance were enrolled.
Mean age: group A = 23.6 ± 2.6 group B = 24.3 ± 4.5
Mean BMI: group A = 35.6 ± 4.4 group B = 36.1 ± 3.6

N

110 total randomized, 55 in each of the two groups. Results included in this study were
obtained from a total of 110 patients, but in group A, 9 patients were excluded from the
analysis, it is not reported as to why they were excluded.

Setting

Women's Health Center in cooperation with the Physiology Department of Assiut
University, Egypt.

Intervention/indicator

Laparoscopic ovarian diathermy (group B).

Comparison/control

Diagnostic laparoscopy + 850 mg metformin twice daily for 6 cycles or 30 weeks, whichever
occurred first (group A).

Outcomes

“The primary outcome was ovulation rate. The secondary outcomes were clinical pregnancy
and first trimester (b13 weeks) abortion rates, patients resuming regular cycles, and G/I
ratio. A patient was considered to be menstruating regularly if 50% or more of her cycles
during follow up were of 28±7 days duration.”
Powered for primary outcome – ovulation rate.

Inclusion Criteria

“The inclusion criteria included patients with CC resistance. The male partner in each
couple had a normal result on semen analysis and patent tubes in each woman were shown
by hysterosalpingography. All recruited patients had insulin resistance based on a fasting
glucose to insulin ratio (G/I) using a cut‐off of less than 4.5. This test was done for all
recruited patients before randomization.”

Exclusion Criteria

“Exclusion criteria included women under 20 or over 35 years and patients who had
received gonadotropins or hormonal contraception in the 3 months prior to the study.
Patients with hyperprolactinemia (morning plasma prolactin≥ 30 ng/mL) or other
endocrine, hepatic, or renal disorders were also excluded; as were patients with an organic
pelvic mass, or previous abdominal surgery suggesting pelvic factor infertility.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

“The authors have no conflicts of interest.”

See above.
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If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

Was allocation to intervention Yes
group concealed?
Were patients blind to
intervention group?

“Randomization was performed using a computer‐generated random
numbers table.”
“Allocation concealment was done using serially numbered opaque
envelopes. The patient's allocation was not changed after opening the
envelope.”

Not
reported

Not
Were investigators and care
providers blind to intervention reported
group?
Were outcome assessors blind Not
to intervention group?
reported
All outcomes were measured
in a standard, valid and
reliable way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured Yes
appropriate?
Was there sufficient duration
of follow‐up?

Yes

“The postoperative biochemical assays were performed after a mean
period of 36.6±4.2 days after starting metformin in group 1 compared
with 34.2±3.6 days after undergoing LOD in group 2.”
“The patients were observed for a total of 281 and 258 cycles in groups 1
and 2, respectively.”

Was there ≤20% drop‐out?

Unclear

Drop out and excluded from analysis not reported accurately.

Was the study sufficiently
powered to detect any
differences between the
groups?

Partial

“The sample size was calculated according to the ovulation rate as a
primary outcome in this study. In multiple previous reports [1–4], LOD was
associated with an average ovulation rate of 65% (range, 30%–90%). On
the assumption that a 20% difference in the ovulation rate with metformin
would be clinically relevant, we needed 54 patients in each arm to
demonstrate this difference to statistical significance with a type I error
probability (α) of 0.05, type II error (β) of 0.2, and a power of 80%.”
However there is lack of clarity around the exclusion of 9 patients from
analysis.
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If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed Not
reported
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?
Is the paper free of selective
outcome reporting?

Yes

What is the overall risk of
bias?

Moderate

Some of the criteria have been fulfilled and those criteria that have not
been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be
randomised)
Concealment
Blinding of participants/personnel‐ not possible given the
differences in the types of interventions
Blinding of assessors‐ not reported
Incomplete data‐ lack of clarity around the exclusion of 9 patients
from analysis
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRE
CISION

INDIRECTNESS

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.

Study:
1) Palomba, S., F. Orio, Jr., et al. (2005). "Plasminogen activator inhibitor 1 and miscarriage after metformin

treatment and laparoscopic ovarian drilling in patients with polycystic ovary syndrome." Fertility & Sterility
84(3): 761‐5.
2) Palomba, S., F. Orio, et al. (2004). "Metformin administration versus laparoscopic ovarian diathermy in
clomiphene citrate‐resistant women with polycystic ovary syndrome: a prospective parallel randomized
double‐blind placebo‐controlled trial." The Journal of clinical endocrinology and metabolism 89(10): 4801‐9.
Description of study: randomised controlled trial.
Patient/population

120 overweight primary infertile anovulatory CC‐resistant women with PCOS were
enrolled.
Mean age: group A = 26.8 ± 2.2 group B = 27.5 ± 2.4
Mean BMI: group A = 28.1 ± 1.7 group B = 27.6 ± 1.6

N

120 total randomized, 60 in each of the two groups. Results included in this study were
obtained from a total of 109 patients, 54 and 55 women in groups A and B, respectively.

Setting

Not reported.
Country: Italy.

Intervention/indicator

Diagnostic laparoscopy + laparoscopic ovarian diathermy + placebo twice daily for 6
months (group B).

Comparison/control

Diagnostic laparoscopy + 850 mg metformin twice daily for 6 months (group A).
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Outcomes

“Ovulation rate was calculated as the percentage of ovulatory cycles relative to total
cycles. Pregnancy rate was defined as the percentage of
pregnancies relative to total cycles. A rising β‐human chorionic gonadotropin level and the
sonographic evidence of intrauterine gestational
sac were considered criteria to define a pregnancy. Abortion rate was defined as the
percentage of miscarriages during the first 12 wk of
gestation relative to total pregnancies. Live‐birth rate was defined as the percentage of
women with baby alive relative to women who achieved a pregnancy.”
Costs of an episode of LOD performed in a day‐surgery center compared with the costs of 6
months of treatment with metformin.
6 months follow up.
Powered for primary outcome – ovulation rate.

Inclusion Criteria

CC resistance, defined as failure to ovulate during a total of at least three consecutive
cycles using doses of CC of 150 mg for 5 d fromd3–7 of withdrawal bleeding induced with
medroxyprogesterone acetate. A body mass index (BMI) between 25 and 30 was
considered as overweight.

Exclusion Criteria

“Age of less than 22 yr or more than 34 yr, hypothyroidism, hyperprolactinemia, Cushing’s
syndrome, nonclassical congenital adrenal hyperplasia, and current or previous (within the
last 6 months) use of oral contraceptives, glucocorticoids, antiandrogens, ovulation
induction agents, antidiabetic or antiobesity drugs, or other hormonal drugs. The presence
of hyperprolactinemia was excluded with a single assay of plasma prolactin (PRL) levels
[normal values < 25 ng/ml (SI, <15 μg/liter)]. In women with serum PRL levels greater than
25 ng/ml (SI, >15 μg/liter), hyperprolactinemia was excluded considering the average value
of serum PRL assayed at 0800 h for three times every 15 min. Nonclassical congenital
adrenal hyperplasia was excluded with a single measure of serum 17‐hydroxyprogesterone
(17‐OHP) levels [normal value < 1.98 μg/liter (SI, 6.0 nmol/liter)]. PCOS women with
glucose intolerance, as assessed by World Health Organization criteria, were excluded from
the study. We excluded also women who were intending to start a diet or a specific
program of physical activity. Other exclusion criteria were organic pelvic diseases, previous
pelvic surgery, suspected peritoneal factor infertility, and tubal or male factor infertility.
Tubal infertility and male factor infertility were excluded with a hysterosalpingogram and
with semen analysis, respectively.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Authors state that no financial support was provided by any
pharmaceutical company for the present research.

See above.
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Did the study have an
adequate method of
randomisation?

Yes

“The randomization was carried out using online software
(www.randomization.it) to generate a randomallocation sequence in
double block as method of restriction.”

Was allocation to intervention
group concealed?

Yes

“The random allocation sequence was concealed until the interventions
were assigned. The drug and the placebo were packaged in the University
of Catanzaro pharmacy and labeled according to subject number.”

Were patients blind to
intervention group?

Yes

“For the duration of the study, each patient was blinded with regard to the
surgical treatment performed. For the entire period of study, operators
and patients were blinded to the treatment allocation.”

Were investigators and care
providers blind to intervention
group?

Yes

“For the entire period of study, operators and patients were blinded to the
treatment allocation.”

Were outcome assessors blind
to intervention group?

Not
reported

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Yes

6 months.

Was there ≤20% drop‐out?

Yes

Group A ‐ 10%
Group B ‐ 8%

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

No

ITT was planned but was not used for analysis.
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Is the paper free of selective
outcome reporting?

Yes

What is the overall risk of bias? Low

All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment
Blinding of participants/personnel
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

Serious

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ not reported for ovulation rate per cycle
only
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
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Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.

Certainty of evidence in
study

Study: Amer, S. A., T. C. Li, et al. (2009). "Randomized controlled trial comparing laparoscopic ovarian diathermy with
clomiphene citrate as a first‐line method of ovulation induction in women with polycystic ovary syndrome." Human
Reproduction 24(1): 219‐225.
Description of study: randomised controlled trial.
Patient/population

Women with anovulatory infertility associated with PCOS (therapy naïve).
Mean age: group A = 28.1 ± 4.3 group B = 29.1 ± 4.8
Mean BMI: group A = 26.2 ± 3.9 group B = 26.1 ± 3.5

N

72 women were randomized, 36 in each group. Of the 72 women randomized, 3 from
group A and 3 from group B conceived before starting treatment and one patient from the
CC group decided to postpone her treatment for personal reasons. The remaining 65
women (33 in the LOD group and 32 in the CC group) completed the study.

Setting

“This study was conducted in the Centre for Reproductive Medicine and Fertility,
University of Sheffield.”

Intervention/indicator

Laparoscopic monopolar ovarian diathermy (group A).

Comparison/control

“CC was given in incremental doses starting with a daily dose of 50 up to 150 mg on Days
2–6 of a menstrual period or after a progestogen withdrawal bleed using
medroxyprogesterone acetate (Proveraw, Pharmacia, Kent, UK).” (Group B) ). Once
ovulation occurred on a certain dose, CC was continued at the same dose for six cycles.

Outcomes

Cumulative pregnancy rate at 12 months, rates of ovulation (per patient and per cycle),
miscarriage (per patient), multiple pregnancy (per patient) and live birth rates (per
patient).
“Conception was diagnosed with a positive urinary pregnancy test (Clearview, hCG II,
Unipath Ltd, Bedford, UK) taken 1 week after a missed period.”
Powered for primary outcome – pregnancy rates at 12 months.

Inclusion Criteria

“Diagnostic criteria for PCOS included at least two of the following three features: clinical
(oligo/amenorrhoea and/or hyperandrogenaemia), biochemical [LH ≥10 IU/l, LH/FSH ratio
_2, testosterone .2.6 nmol/l or free androgen index (FAI) and/or sonographic (polycystic
ovaries) features. The study included women aged 18–39, with body mass index (BMI) ≤
32 kg/m2 and a duration of infertility of ≥1 year. Other inclusion criteria were at least one
patent fallopian tube on hysterosalpingogram and normal semen analysis of the male
partner.”

Exclusion Criteria

“Exclusion criteria were inability to give informed consent (eg. due to language barrier)
and contraindication to CC or general anaesthetic.
In addition, women who had received any OI therapy such as CC, metformin or
gonadotrophin during the preceding 6 months were excluded.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this study?

Yes

Does the study have a clearly
focused question?

Yes
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Is a RCT the appropriate method
to answer this question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an adequate
method of randomisation?

Yes

“Suitable patients were randomized utilizing a block randomization method
using a random number table generated by the pharmacist. This table was
held centrally by a trial administrator.”

Was allocation to intervention
group concealed?

Yes

“Randomization was carried out by telephone. The patient was assigned by
the principal investigator to treatment
Group A (LOD) or B (CC) according to the randomization. Allocation to
treatment was concealed, but once allocated, the treatment was revealed
to both the investigator and the patient.”

Were patients blind to
intervention group?

No

“Allocation to treatment was concealed, but once allocated, the treatment
was revealed to both the investigator and the patient.”

Were investigators and care
providers blind to intervention
group?

No

Were outcome assessors blind
to intervention group?

No

All outcomes were measured in
a standard, valid and reliable
way?

Yes

Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration of
follow‐up?

Yes

Was there ≤20% drop‐out?

Yes

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

See above.

12 months.

“From our review of the literature, we hypothesized pregnancy rates of
35% with CC and 70% with LOD. On the basis of this analysis, 36 patients
were required in each arm to detect this difference with a 5% level of
significance and 80% power.”
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If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed in Yes
the groups to which they were
randomly allocated (ie intention
to treat analysis)?
Is the paper free of selective
outcome reporting?

Yes

What is the overall risk of bias?

Low

ITT used.

All of the criteria have been fulfilled or where criteria have not been fulfilled
it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be
randomised)
Concealment
Blinding of participants/personnel‐ however, not possible to blind
given nature of interventions
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

INDIRECTNESS

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting
the recommendation. Further research could have an important
impact, which may change the estimates of effect.

Study ID
Study citation

Abu Hashim 2011
Laparoscopic ovarian diathermy after clomiphene failure in polycystic ovary
syndrome: is it worthwhile? A randomised controlled trial. Archived Gynaecology
and Obstetrics (2011) 284:1303‐1309
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Infertile women with PCOS and failure of clomiphene citrate therapy.
participants
Age: LOD=26.3± 2.6, CC=25.2±2.4
BMI: LOD=24.7±3.3, CC=25.4±3.6
N
176
Randomised: 87 in LOD group, 89 in CC group
Analysed: 82 in LOD group, 83 in CC group
Setting
University hospital and private practice, Egypt.
Recruitment: April 2007 to December 2009 = 2years 9 months
Intervention/indicator
LOD performed 8 weeks following the last CC dosage. Each ovary cauterised at 4
points for 4 seconds at 40 W for a depth of 4mm using a mixed‐current monopolar
diathermy (Karl Storz, ND, Germany). “The pelvis was irrigated using Ringer’s
lactated solution by the end of the procedure”.
Patients “received 50–150 mg CC as shown upon reviewing their previous records
Comparison/control
(Clomid®; Global Napi Pharmaceuticals, Cairo, Egypt) for 5 days starting from day 3
of spontaneous-or induced-menstruation. Up to six cycles were offered unless the
patient became pregnant”.

Outcomes

Clinical pregnancy rate, midcycle endometrial thickness, cycle length, multiple
pregnancy, miscarriage and live birth rates.
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Inclusion Criteria

PCOS (2003 Rotterdam criteria), CC failure (failure to achieve a
pregnancy after six cycles of successful CC‐induced ovulation),
patent fallopian tubes and normal semen analysis.
Other causes of infertility, male factor infertility, age >40 years,
contraindication to general anaesthetic, previous pregnancy,
received metformin or gonadotrophin in 6 months prior to the
study, specific programme on physical activity and/or diet.

Exclusion Criteria

Does the study have a
clearly focused question
and/or PICO?
Does the study have
specified
inclusion/exclusion
criteria?
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
measured appropriate?
Was there sufficient
duration of follow‐up?

Yes

Yes

Yes

Yes

Yes
Yes

6 months of follow up is appropriate. Cycles monitored for
ovulation with serum progesterone (5ng/mL) and follicular growth
using transvaginal USS. hCG given, natural intercourse advised.

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an Yes
Computer generated random number table prepared by
adequate method of
independent statistician.
randomisation?
Was allocation to
Sealed opaque envelopes given to a third party nurse who
Yes
intervention group
assigned women to the study arms.
concealed?
Were patients blind
No given nature of the procedure.
No
to intervention
group?
Were investigators
No given nature of the procedure
No
and care providers
blind to intervention
group?
Aside from the
Yes
experimental
intervention, were
the groups treated
the same?
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Were all the subjects
analysed in the
groups to which they
were randomly
allocated (ie intention
to treat analysis)?
s the paper free of
selective outcome
reporting?
Were the groups
similar at baseline
with regards to key
prognostic variables?

DETECTION BIAS

Yes

“Outcome assessors were blinded to the treatment groups”

Yes

Yes

“outcome assessors were blinded to the treatment groups”

?

LOD: 87 randomised, 82 analysed
CC: 89 randomised, 83 analysed
In LOD, 5 excluded from the analyses i.e. no losses to follow up and
no drop outs
In CC, 6 dropped out, no losses to follow up
I am still a little unclear here as figure 1 says 83 analysed in CC
group but in table 2 per protocol analysis n=89.
Intention to treat: 176 for analysis
Per protocol analysis: 165 remained for analysis.

Yes; Both
analysis
performed

Not reported

Yes

If confounding was
Yes
present, was it
controlled for?
Were there any
No
conflicts of interest in
the writing or funding
of this study?
Was the study
Yes
sufficiently powered
to detect any
differences between
the groups?

OTHER INTERNAL
VALIDITY/BIAS

CONFOUNDING

REPOR
T BIASI

ATTRITION BIAS

Were outcome
assessors blind to
intervention group?
Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?

“No significant differences between the two groups with regard to
age, duration of infertility, anthropometric variable, clinical
manifestations, hormonal profiles and ultrasound findings of
PCOS”.
In laparoscopy group, 5 excluded from the per protocol analysis
due to finding co‐existing endometriosis (stage I/II) at surgery.
“We declare that we have no conflict of interest.”

“Sample size was calculated based on an expected clinical
pregnancy rate of 23.9% per woman in the CC group [8], a total of
172 women (86 for each arm) were required to show a difference
of 20% in clinical pregnancy rate between the groups, with a
statistical power of 80% using a two tailed Chi squared test and a
5% significance
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level (type I error).
For cross over studies N/A
‐ was the washout
period adequate?
If statistical analysis
Yes
was undertaken, was
this appropriate?
Comments
What is the overall risk of
Low
bias?

Students t test and Chi squared test. Significant if p<0.05.

Bias may be present as patients and investigators not blind, due to
nature of surgical vs medical treatment. However, all other criteria
met; appropriate randomisation, allocation concealment, outcome
assessors blinded.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ sealed opaque envelopes can be subject to manipulation
Blinding of participants/personnel‐ however, not possible given nature of
interventions
Blinding of assessors
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECISI
ON

INDIRECTNESS

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.

Study: Abu Hashim, H., A. M. Mashaly, et al. (2010). "Letrozole versus laparoscopic ovarian diathermy for ovulation
induction in clomiphene‐resistant women with polycystic ovary syndrome: a randomized controlled trial." Archives of
Gynecology & Obstetrics 282(5): 567‐71.
Description of study: randomised controlled trial.
Patient/population

Anovulatory women with clomiphene citrate‐resistant PCOS.
Mean age: letrozole = 27.3 ± 2.6 LOD = 26.4 ± 2.4
Mean BMI: letrozole = 26.4 ± 3.3 LOD = 26.6 ± 3.6

N

260 women were randomised
Letrozole group‐ 128 patients (512 cycles)
LOD group ‐ 132 patients (525 cycles)

Setting

“Outpatient Clinic in Mansoura University Hospitals, and a private practice setting in the
period from August 2006 to March 2009.”

Intervention/indicator

2.5 mg of letrozole daily for 5 days from day 3 of menses.
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Comparison/control

Laparoscopic ovarian drilling was performed using three‐puncture technique.

Outcomes

“The primary outcome measure was the ovulation rate. Secondary outcome measures
included midcycle endometrial thickness (mm), biochemical pregnancy, miscarriage and
live birth rates.”

Inclusion Criteria

“Diagnosis of PCOS based on the revised 2003 consensus on diagnostic criteria and long‐
term health risks related to PCOS [16]. All women were previously treated with 150 mg of
CC daily for 5 days per cycle, for at least three cycles with persistent anovulation, i.e. CC‐
resistant. They had patent Fallopian tubes proved by hysterosalpingography and normal
semen analysis for their partners according to the modified criteria of World Health
Organization [17]. At the study entry, all patients had the basal hormonal assays (at day 2
or 3 of progesterone induced menstruation, after an overnight fast) consisting of FSH, LH,
thyroid‐stimulating hormone (TSH), prolactin, 17‐hydroxyprogesterone (17‐OHP), total
testosterone and sex hormone binding globulin (SHBG). Fasting serum insulin and glucose
levels were also performed. All patients had normal serum prolactin, TSH and 17‐OHP.”

Exclusion Criteria

“Exclusion criteria were other causes of infertility, age over 40 years, BMI > 35,
contraindication to general anesthetic, previous history of LOD and women who had
received metformin, gonadotrophin, oral contraceptives or other hormonal drugs during
the preceding 6 months. Women who intended to start a diet or a specific program of
physical activity were also excluded.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes

Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

“Women were randomized according to a computer‐generated random
numeric table prepared by an independent statistician…”

Was allocation to intervention
group concealed?

Yes

“…with concealment of treatment allocation by use of sealed opaque
envelopes that were given to a third party (nurse) who assigned patients to
study arms”

Were patients blind to
intervention group?

No

“Once allocated, the treatment was revealed to both the investigator and
the patient.”

Were investigators and care
providers blind to intervention
group?

No

See above.

See above.
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Were outcome assessors blind
to intervention group?

Yes

“…the radiologist who performed transvaginal ultrasound follow up
assessment was blinded to the treatment groups.”

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

“There were no statistical significant differences between the two groups
as regards age, duration of infertility, anthropometric variables, clinical
manifestations, hormonal profiles and ultrasound findings of PCOS.”

Aside from the experimental
intervention, were the groups
treated the same?

Yes

“All women were instructed to maintain their usual lifestyle and eating
habits during the study.”

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Yes

6 months follow up after LOD.
“…those who did not ovulate following three successive cycles of letrozole
at the same dose were considered not responsive and counseled for further
lines of treatment.”

Was there ≤20% drop‐out?

Yes

No dropouts.

Was the study sufficiently
powered to detect any
differences between the
groups?

Yes

“Sample size was calculated based on the fact that with an expected rate
of ovulation of 70% in the LOD group we needed 244 women to show an
absolute increase of 15% in ovulation rate in the letrozole group, with a
power of 80% at confidence interval of 95% using a two tailed chi‐square
test with a 5% significance level (type α error).”

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Yes

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? Low

“Analysis was performed on an intention‐to‐treat basis.”

Most of the criteria have been fulfilled and where criteria have not been
fulfilled it is unlikely the conclusions of the study would be affected.

RISK
OF
BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be
randomised)
Concealment‐ not reported
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

Serious

No serious

No serious

Certainty of evidence in
study

Blinding of participants/personnel‐ not reported, however not
possible to blind given the nature of the intervention
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison‐ only for multiple pregnancy rate
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
Very low (multiple pregnancy rate only): Any estimate of effect is very
uncertain.
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Study: Abdellah, M. S. (2011). "Reproductive outcome after letrozole versus laparoscopic ovarian drilling for clomiphene‐
resistant polycystic ovary syndrome." International Journal of Gynecology and Obstetrics 113(3): 218‐221.
Description of study: randomised controlled trial.
Patient/population

Women with clomiphene citrate‐resistant PCOS.
Mean age: letrozole = 23.9 ± 3.2 LOD = 23.6 ± 3.2, p=0.58
Mean BMI: letrozole = 27.3 ± 2.6 LOD = 27.1 ± 2.6, p=0.55

N

147 women were randomised:
Letrozole group‐ 74 patients
LOD group ‐ 73 patients
140 in final analysis after drop outs:
Letrozole group‐ 70 patients (346 cycles)
LOD group ‐ 70 patients (373 cycles)

Setting

“The present study was conducted from July 15, 2007, to February 28, 2010, at the
Women's Health Center, Assiut University, Assiut, Egypt,...”

Intervention/indicator

5 mg/day letrozole for 5 days, starting on day 3 of the menstrual cycle.
“In women who did not become pregnant, ovulation induction was repeated during the
next menstrual cycle, with a maximum treatment duration of 6 consecutive cycles.”

Comparison/control

Laparoscopic ovarian drilling was performed using a triple‐puncture technique.

Outcomes

“The primary outcome was the ovulation rate in each group. Secondary outcomes were the
endometrial thickness on the day of the hCG injection and the rates of clinical pregnancy
and spontaneous abortion.”

Inclusion Criteria

“All participants met the Rotterdam consensus criteria for the diagnosis of PCOS [11].
Other inclusion criteria included primary or secondary infertility because of anovulation
and CC resistance for at least 1 year. Clomiphene resistance was defined as a lack of
ovulation after 6 consecutive induction cycles with 50 mg of CC, then with 150 mg of CC
each day for 5 days in each cycle [12]. The male partner of each participant was required
to have a normal result on semen analysis [13] and each woman was required to have
patent tubes on hysterosalpingography or on a diagnostic laparoscopy.”

Exclusion Criteria

“Exclusion criteria included age below 20 years or above 35 years; hormonal treatment
within 3 months prior to the study; hyperprolactinemia (morning plasma prolactin
concentration 30 ng/mL or more); any other endocrine, hepatic, or renal disorder;
presence of an organic pelvic mass; and a history of abdominal surgery that might have
caused pelvic factor infertility.”

Study Validity
Is it clear that there are no
conflicts of interest in the
writing or funding of this
study?

Yes

Does the study have a clearly
focused question?

Yes
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Is a RCT the appropriate
method to answer this
question?

Yes

Does the study have specified
inclusion/exclusion criteria?

Yes

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

Did the study have an
adequate method of
randomisation?

Yes

“Randomization was performed using a computer‐generated random
numbers table,…”

Was allocation to intervention
group concealed?

Yes

“…allocation concealment was achieved using serially numbered opaque
envelopes that were only opened once the interventions were assigned.”

Were patients blind to
intervention group?

Not
reported

Were investigators and care
providers blind to intervention
group?

Not
reported

Were outcome assessors blind
to intervention group?

Not
reported

See above.

All outcomes were measured in Yes
a standard, valid and reliable
way?
Were outcomes assessed
objectively?

Yes

Were outcomes assessed
independently?

Yes

Were the groups similar at
baseline with regards to key
prognostic variables?

Yes

Aside from the experimental
intervention, were the groups
treated the same?

Yes

Were the outcomes measured
appropriate?

Yes

Was there sufficient duration
of follow‐up?

Yes

6 months.

Was there ≤20% drop‐out?

Yes

“The number of dropouts was similar in the 2 groups (4 patients in the
letrozole group and 3 patients in the LOD
group); all dropouts were due to noncompliance.”

Was the study sufficiently
powered to detect any

Yes

“A previous study [14] had reported an ovulation rate of 53.3% after
laparoscopic ovarian drilling in women with PCOS. Based on this finding,

“The groups were similar with regard to age; number of couples with
primary infertility; infertility duration; body mass index; ovarian volume;
number of participants with amenorrhea, oligomenorrhea, or hirsutism;
serum levels of prolactin, LH, and FSH on day 3 of the cycle; LH/FSH ratio;
and estradiol level on day 3 of the cycle (Table 1).”
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differences between the
groups?

the sample size required to detect a 25% difference between the 2 groups
with a power of 80% was estimated to be 68 patients per group.”

If statistical analysis was
undertaken, was this
appropriate?

Yes

Were all the subjects analysed
in the groups to which they
were randomly allocated (ie
intention to treat analysis)?

Not
reported

Is the paper free of selective
outcome reporting?

Not
reported

What is the overall risk of bias? Low

Most of the criteria have been fulfilled and where criteria have not been
fulfilled it is unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be
Very serious
randomised)
Concealment
Blinding of participants/personnel‐ not reported, however not
possible given nature of intervention
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
No serious
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

IMP
REC
ISIO

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p
values for the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
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PUBLICATION BIAS

No serious

Certainty of evidence in
study

Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting
the recommendation. Further research could have an important
impact, which may change the estimates of effect.

Study ID
Study citation

Abd Elgafor 2013
Efficacy of combined metformin–letrozole in comparison
with bilateral ovarian drilling in clomiphene‐resistant infertile
women with polycystic ovarian syndrome. Elgafor IA. Archives Gynecol Obstet. 2013.
288:119‐123
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW QUESTION?
Patient/population/
Clomiphene citrate‐resistant women with PCOS
participants
?ethnicity (presumably Egyptian)
? recruitment period
Age: LOD=25.1± 2.1, M+L=24.7± 1.8
BMI: LOD=32.4±4.4, M+L=31.5±3.3
N
N = 146
Randomised: 73 in metformin group, 73 in LOD group
Analysed: 146
Setting
Infertility clinic, university hospital, Egypt
Intervention/indicator
Metformin plus letrozole:
Metformin 850mg PO OD started on day 1 increased after 1 week to 1700mg/day
(?brand). Metformin stopped only when a pregnancy documented.
5mg letrozole for 5 days from day 3 each month (?brand)
Comparison/control
Laparoscopic ovarian diathermy “Ovarian drilling”:
4 drills performed to each ovary. Ovary “cooled by irrigating with normal saline
solution and 500ml left in the pelvis at end of procedure”.
Outcomes
Baseline characteristics repeated
Cycle regularity
Ovulation rate
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Inclusion Criteria

Exclusion Criteria

Does the study have a
clearly focused question
and/or PICO?
Does the study have
specified
inclusion/exclusion
criteria?
If there were specified
inclusion/ exclusion
criteria, were these
appropriate?
Were the outcomes
measured appropriate?

Pregnancy rate (defined as USS visualised viable IUP)
Abortion rate (spontaneous loss before end of 20th week of pregnancy)
Yes
PCOS (2 out of 3 Rotterdam 2003 criteria) and clomiphene citrate
resistance.
CC resistance defined as “failure to achieve follicular maturation
after 3 consecutive cycles with CC at 150mgmg/day for 5 days.
Yes
Other causes of infertility e.g. male factor or tubal factor,
endocrine disorders, women on hormonal therapy or ovulation
induction drugs within 3 months on the study.
Yes

Yes

Yes

Not clear what improvement in cycle regularity is i.e. what does it
mean if 52.1% have cycle regularity‐ an improvement from before
or now a bleed every month?
Text says spontaneous abortion is loss of pregnancy <20 weeks but
table 4 defines abortion rate as 1st trimester abortions.
Live birth rate not recorded.
Was there sufficient
Yes
Investigations repeated after 6 months. hCG administered when
duration of follow‐up?
one follicle ≥18mm. Luteal support “by natural progesterone and
was continued for 12 weeks if pregnancy test was positive.
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an Yes
Computer generated random number table
adequate method of
randomisation?
Was allocation to
Yes
Sealed dark envelopes
intervention group
concealed?
Were patients blind
No
Not applicable given nature of intervention
to intervention
group?
Were investigators
No
Not applicable given nature of intervention
and care providers
blind to intervention
group?
Yes
Aside from the
experimental
intervention, were
the groups treated
the same?
ere outcome
Not reported
assessors blind to
intervention group?
DETEC
TIONW

PERFORMANCE BIAS

SELECTION
BIAS

Unclear
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Yes

Not reported

Not documented, but fairly objective measures i.e. patients
menstrual calendar, USS findings

X% treatment
X% control/
comparison

Nil in either group (n=176 finished study)

Were all the subjects Yes
analysed in the
groups to which they
were randomly
allocated (ie intention
to treat analysis)?
Is the paper free of
Not reported
selective outcome
reporting?
Yes
Were the groups
similar at baseline
with regards to key
prognostic variables?

CONFOUNDING

REPO
RT

ATTRITION BIAS

Were all outcomes
measured in a
standard, valid and
reliable way?
Were outcomes
assessed objectively
and independently?
What percentage of
the individuals
recruited into each
arm of the study
dropped out?

If confounding was
present, was it
controlled for?

OTHER INTERNAL VALIDITY/BIAS

Were there any
conflicts of interest in
the writing or funding
of this study?
Was the study
sufficiently powered
to detect any
differences between
the groups?
For cross over studies
‐ was the washout
period adequate?
If statistical analysis
was undertaken, was
this appropriate?
Comments
What is the overall risk of
bias?

Not reported

2 interventions used together, so ?which intervention responsible
for the effect.
No details of any other findings at laparoscopy e.g. endometriosis
which is a possible confounding variable.

No

“None”

Not reported

No details of sample size calculation in the paper. ? not adequately
powered if a total of 176 women are required to show a difference
of 20% in clinical pregnancy rate between the groups, with a
statistical power of 80% (Legro 2007).

Yes

3months

Yes

Students T test, chi‐square test. Significance at p<0.05.

No cost analysis.
No side effect information documented.
Moderate
Appropriate randomisation technique, will be open label due to
nature of surgical intervention
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INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Randomisation sequence generation (they should all be randomised)
Very serious
Concealment
Blinding of participants/personnel‐ not applicable given nature of
intervention
Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting‐ not reported
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECISI
ON

INDIRECTNESS

No serious

Serious

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no report of a power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Farquhar 2012
Farquhar, C., J. Brown, et al. (2012). "Laparoscopic drilling by diathermy or
laser for ovulation induction in anovulatory polycystic ovary syndrome."
Cochrane Database of Systematic Reviews 6: CD001122.
EXTERNAL VALIDITY – IS THIS STUDY AND ITS RESULTS GENERALIZABLE TO MY SYSTEMATIC REVIEW
QUESTION?
Patient/population/
“Subfertile women with anovulation and PCOS, diagnosed by a combination
participants
of clinical features, abnormal endocrine tests or ultrasonographic or visual
appearance of the ovaries, who had been shown to be resistant to
clomiphene (100 or more mg/day).”
N
19 studies
Please note all included studies may not have assessed our outcomes of
interest.
Setting
Various settings and locations including Egypt, Netherlands, UK, Iran, Turkey,
Ukraine, New Zealand, Italy, Yugoslavia and Italy.
Risk of bias
“..all were small to moderate size and their methodological quality was
generally poor.”
COMPARISON 1: LOD versus gonadotrophins
Intervention/indicator
Bayram 2004
Laparoscopic bipolar electrocautery – “if the woman
LOD
ovulated in 6 subsequent cycles, no further treatment
was given. If ovulatory cycles were not established 8
weeks after surgery or the woman became anovulatory
again then clomiphene citrate was given in increasing
doses. If the woman still remained anovulatory, rFSH
was given in increasing doses starting at 75 IU daily;”
(n=83)
Farquar 2002
Bilateral laparoscopic ovarian monopolar diathermy –
“Laparoscopic ovarian drilling was performed with a
diathermy needle creating 10 punctures/ovary, cooled
with normal saline.”
Kaya 2005
Bilateral ovarian drilling by diathermy – “Laparoscopic
ovarian drilling was performed with a specially designed
instrument which was then applied across the ovary and
then squeezed.”
(n=17)
Lazoviz 1998
Ovarian drilling with diathermy or laser vapourisation
with CO2 – “Number of drill holes per ovary is not
stated.” (n=28)
Vegetti 1998
Ovarian drilling with diathermy (at least 20 drill holes per
ovary).
Ghafarnegad
Laparoscopic ovarian electrocautery (n=50)
2010
Gurgan 1992
Listed in text in this section but not relevant.
Mamonov 2000
Laparoscopic electrocoagulation of the ovarian surface
(n=66) Followed up for 1.5 years
Comparison/control
Bayram 2004
“6 cycles of rFSH. Women were treated until 6
gonadotrophins
subsequent cycles were achieved within 6 months.”
(n=85)
Farquar 2002
Three cycles of urinary or recombinant gonadotrophins
(HMG or rFSH).
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Kaya 2005
Lazoviz 1998
Vegetti 1998
Ghafarnegad
2010
Gurgan 1992
Mamonov 2000

Three cycles of gonadotropins (step up protocol) plus
IUI. (n= 18)
Six cycles of gonadotrophins (FSH or hMG). (n = 28)
Six cycles of gonadotrophins (pure FSH) with low dose
step‐up protocol for ovulation induction.
Gonadotrophin (n=50)

Listed in text in this section but not relevant.
Metrodin HP for up to 6 cycles (n=62) Followed up for
1.5 years
COMPARISON 2: LOD versus clomiphene citrate + metformin
Intervention/indicator
Abu Hashim
LOD ‐ each ovary was cauterised at 4 points and women
LOD
2011
were followed up for 6 months (n=144)
Palomba 2004
Group B (n=60) LOD (3 to 6 punctures in each ovary
depending on size of ovary) followed by multi‐vitamins
twice daily. If anovulatory at 6 months clomiphene
citrate 150mg daily from Day 3 ‐7 Treated for 6 cycles
Palomba 2010
N = 25 LOD followed by 6 cycles of observation.
Followed up for 15 months
Comparison/control
Abu Hashim
Metformin 500mg three times a day for 6 to 8 weeks;
clomiphene citrate +
2011
followed by 100 mg of clomiphene citrate for 5 days
metformin
starting on day 3 of spontaneous or induced
menstruation. Dosage increased by 50mg at next cycle if
still anovulatory. 6 cycles. (n= 138)
Palomba 2004
Group A (n= 60) diagnostic laparoscopy followed by
metformin cloridrate 850mg twice daily. If anovulatory
at 6 months clomiphene citrate 150mg daily from Day 3 ‐
7.
Palomba 2010
N = 25 Clomiphene citrate (incremental dose) plus
metformin (850mg increasing to 1700g daily) for 6 cycles
Followed up for 15 months
COMPARISON 3: LOD versus clomiphene citrate
Intervention/indicator
Amer 2009
Laparoscopic ovarian diathermy (LOD) ‐ 4 punctures per
LOD
ovary in both ovaries. clomiphene citrate was also given
if there was no ovulation 6 ‐ 8 weeks after surgery (n =
36) Follow‐up for 12mths
Comparison/control
Amer 2009
Clomiphene citrate daily dose increasing from 50mg to
clomiphene citrate
150 mg on days 2 to 6 of a menstrual period or after a
progestogen withdrawal bleed using
Medroxyprogesterone acetate (MDPA)
Treatment for 6 cycles and then offered LOD (n = 36).
Follow‐up for 12 months.
Note: Have not included because it is not clear, without going back to original study, when the data
were analysed – before or after they were offered to have CC or LOD outside of randomisation.
COMPARISON 4: LOD versus aromatase inhibitors
Intervention/indicator
Abdellah 2011
LOD ‐ each ovary was punctured 4 to 6 times depending
LOD
on the size of the ovary (n=73)
Abu Hashim
LOD ‐ each ovary was cauterised at 4 points and women
2010
were followed up for 6 months (n = 132)
Comparison/control
Abdellah 2011
Letrozole 5mg/day for 5 days starting on day 3 of
aromatase inhibitors
menses for a maximum of 6 cycles (n
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Abu Hashim
2010
COMPARISON 5: LOD versus metformin
Intervention/indicator
Ashrafinia 2009
LOD
Hamed 2010

=74)
Letrozole ‐ 2.5mg orally daily from day 3 of the menses
for 5 days for 6 cycles (n = 128)

SELECTION BIAS

LOD performed 4 times in each ovary (n=63)
LOD using 4 to 8 punctures (n=55). Followed up for 6
cycles/ 30 weeks
Comparison/control
Ashrafinia 2009
Metformin 1500g daily for 6 months (n=63).
metformin
Hamed 2010
850mg metformin orally twice daily (n=55) Followed up
for 6 cycles/ 30 weeks
Outcomes
“Live birth rate (per couple),
Clinical pregnancy rate (per couple), defined as a gestational sac seen on
ultrasound
Ovulation rate (per couple)
Miscarriage rate (per pregnancy)
Incidence of multiple pregnancy (per pregnancy)
Incidence of ovarian hyperstimulation syndrome (OHSS) (per couple)
Surgical complications
Adhesion formation at time of follow‐up laparoscopy
Quality of life
Costs”
Inclusion Criteria
Randomised controlled trials of subfertile women with clomiphene‐resistant
PCOS who undertook laparoscopic ovarian drilling in order to induce
ovulation.
1. Laparoscopic ovarian drilling (with or without medical ovulation induction)
versus gonadotrophins alone
2.Various techniques of laparoscopic ovarian drilling, for example:
• laser versus diathermy;
• laparoscopic ovarian drilling plus second‐look laparoscopy versus drilling
plus expectant management;
• laparoscopic ovarian drilling of one ovary (unilateral) compared with
laparoscopic drilling of both ovaries (bilateral).
Exclusion Criteria
RCTs comparing laparoscopic ovarian diathermy or a ’drilling’ procedure
with metformin or gonadotropin releasing hormone agonist were excluded
as these studies will be included in other Cochrane reviews.
INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind Not reported
to authors,
institutions and
affiliations?
Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were
Yes
specified inclusion/
exclusion criteria,
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REPORTING BIAS

OUTCOME BIAS

SAMPLING &
PUBLICATION

were these
appropriate?
Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?
Does the review
document a
comprehensive
search strategy?
Were unpublished
studies searched for?
Were 2 or more
independent
reviewers used for
extraction of data
from study reports?
Was the validity of
included trials
appraised using
appropriate criteria?
Were 2 or more
independent
reviewers used for
appraisal of study
quality?
Is there a summary of
the results of
individual studies?
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses
were conducted, was
it reasonable to do
so?
If meta‐analyses
were conducted, was
it done
appropriately?
Were appropriate
conclusions made?

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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FUNDING BIAS

Were there any
No
conflicts of interest in
the writing or
funding of this
review?

Comments
What is the overall risk of
bias?

Low

Most of the criteria have been fulfilled and where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.

RISK OF BIAS

SUMMARY FOR GRADE
Unlike with the RCT GRADE summary, this needs to be considered for the body of evidence contained within the
systematic review – if these items are not addressed in the systematic review, please make a note in each section
of where you are unable to decide whether no serious, serious or very serious limitations.
Limitations
Randomisation sequence generation‐ unclear for Lazoviz 1998, Vegetti
Very serious
1998, Mamonov 2000, Ashrafinia 2009
Concealment‐ unclear for Ghafarnegad 2010, Gurgan 1992, Lazoviz 1998,
Mamonov 2000, Vegetti 1998, Mamonov 2000, Palomba 2004
Blinding of participants/personnel (investigators)‐ high risk for Abdellah
2011, Abu Hashim 2011, Amer 2009, Ashrafinia 2009, Bayram 2004, Farquar
2002, Gurgan 1992, Kaya 2005, Lazoviz 1998, Mamonov 2000, Vegetti 1998.
Unclear for Ghafarnegad 2010, Hamed 2010, Palomba 2010. NB‐ given nature
of intervention (surgery), blinding would not be possible
Blinding of assessors‐ high risk for Abdellah 2011, Abu Hashim 2011, Amer
2009, Ashrafinia 2009, Bayram 2004, Farquar 2002, Gurgan 1992, Kaya 2005,
Lazoviz 1998, Mamonov 2000, Vegetti 1998. Unclear for Ghafarnegad 2010,
Hamed 2010, Palomba 2010. NB‐ given nature of intervention (surgery),
blinding would not be possible
Incomplete data‐ unclear for Mamonov 2000, Vegetti 1998
Selective outcome reporting‐ high risk for Abu Hashim 2010, Abdellah
2011, Amer 2009, Ashrafinia 2009, Mamonov 2000. Unclear risk for Abu
Hashim 2011, Bayram 2004, Farquar 2002, Ghafarnegad 2010, Gurgan 1992,
Hamed 2010, Kaya 2005, Lazoviz 1998, Palomba 2004, Palomba 2010, Vegetti
1998
No intention‐to‐treat‐ high risk for Abdellah 2011. Not reported in
systematic review for Abu Hashim 2010, Abu Hashim 2011, Amer 2009,
Ashrafinia 2009, Gurgan 1992, Ghafarnegad 2010, Hamed 2010, Kaya 2005,
Lazoviz 1998, Mamonov 2000, Palomba 2004, Palomba 2010, Vegetti 1998.
Carryover effects
Stopped early
Unvalidated measures
Other issue
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Point estimates vary widely
CIs not overlapping
Direction not consistent‐ for live birth rate (LOD vs CC + Met, LOD vs
gonadotropins), pregnancy rate (LOD vs CC + Met, LOD vs gonadotropins),
miscarriage rate (LOD vs gonadotropins, LOD vs AIs)
Statistical heterogeneity‐ for live birth rate (LOD vs CC + Met), pregnancy
rate (LOD vs CC + Met)
Other issue
Serious
Population dissimilarity
Outcome dissimilarity
No direct comparison
Intervention/comparator dissimilarity‐ differences in duration of
interventions across the studies
Timeframe insufficient
Other issue
Wide confidence intervals
Very serious
(ovulation rate
Few patients‐ ovulation rate (LOD vs CC + Met, LOD vs gonadotropins, LOD
only)
vs CC) multiple pregnancy rate (LOD vs CC), pregnancy rate (LOD vs CC), OHSS
(LOD vs CC)
Only one study‐ ovulation rate (LOD vs CC + Met, LOD vs gonadotropins,
LOD vs CC, LOD vs Met), pregnancy rate (LOD vs CC, LOD vs Met), miscarriage
rate (LOD vs Met), OHSS (LOD vs CC)
Other issue
No serious
Commercially funded
Asymmetrical funnel plot
Limited search
Missing grey literature
Discontinued studies
Discrepancy published v unpublished
Other issue
Very low: Any estimate of effect is very uncertain.
Certainty of evidence in
PUBLICATION BIAS

IMPRECISION

INDIRECTNESS

INCONSISTENCY

Serious

study

Study ID
Study citation

Ibrahim 2017
Ibrahim, M. H.; Tawfic, M.; Hassan, M. M.; Sedky, O. H. Letrozole versus
laparoscopic ovarian drilling in infertile women with PCOS resistant to
clomiphene citrate. Middle East Fertility Society Journal 2017, 04

STUDY CHARACTERISTICS
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Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility
Fertility therapy history
Presence of other condition
Medication history
Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Adjuvant hormonal treatment
during study
Outcomes

Letrozole: 29.7±3.65 years
Laparoscopic ovarian drilling: 28.8±3.13 years
Rotterdam criteria. Phenotypes not reported.
Duration of infertility ranged from <3 years to >6 years
Clomiphene citrate resistant
Letrozole: 29.21±1.72 kg/m²
Laparoscopic ovarian drilling: 29.11±1.62 kg/m²
Use of oral contraceptives, glucocorticoids, antiandrogens, antidiabetic or
antiobesity drugs, or other hormonal drugs was an exclusion criterion
None
The number of participants that were:
 Allocated/randomised: Letrozole (n=40), laparoscopic ovarian drilling
(n=40)
 Assessed at end of study: no drop outs reported
Endoscopy unit and outpatient clinic of Minia Infertility Research Unit
(MIRU), EL‐Minia, Egypt
“2.5 mg twice daily Letrozole oral tablets were administered on the 3rd day
of menses and then every day for 5 days. Treatment was repeated for up to
six cycles if the patient failed to ovulate, the patients were followed‐up for 6
months after the treatment”
“Laparoscopy was performed under intravenous general anesthesia with the
patient in a supine position. A 5‐ mm incision was made in the navel,
through which a long sheath punctured into the abdominal cavity, and the
inflatable pneumoperitoneum was placed. Another two 5‐mm incisions were
made on the right and left lower abdomen and the surgical instruments
were inserted into the abdominal cavity. The patient was adjusted into a
position with the head high up, the pelvic organs were exposed and a
comprehensive exploration of the pelvic organs was made, focusing on the
structure and position of the adjacent organs of the bilateral ovaries. Once
immobilized, each ovary was cauterized at 4–6 points, using a monopolar
electrosurgical needle, according to the size of each ovary. Following
cauterization, a bilateral tubal hydrotubation with methylene blue was
performed. During the procedure. The pelvis was irrigated using
physiological saline. Ringer’s solution plus dexamethasone was added into
the abdominal cavity to avoid adhesion. The total duration of the procedure,
as well as any intra‐operative or post‐operative complications, was noted…
patients were followed‐up for 6 months after the treatment”
None
Primary and secondary outcomes not clearly defined, just stated what was
measured at various time points

ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a clearly
Partial
Outcomes not defined in study question
focused question and/or PICO?
Inclusion Criteria
Yes
“Age >20 and 10 ml. Neither stromal density nor
distribution of the follicles is included in this revised
definition. One polycystic ovary is sufficient for diagnosis.
Oligo or anovulation: clinically diagnosed as oligo‐
/amenorrhea, i.e., menstrual cycles longer than 35 days or
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Exclusion Criteria

Yes

amenorrhea (absence of menstrual cycle for 3 cycles or
more). Hyperandrogenism: clinical and biochemical. The
most common clinical manifestation of hyperandrogenism
in women is hirsutism, followed by ovulatory and
menstrual irregularity, acne and male pattern alopecia.
The biochemical evidence of hyperandrogenism includes
elevated serum LH (10 I.U/l), elevated LH/FSH ratio 2
and/or raised concentrations of androgens (testosterone
2.6 nmol/ml or free androgen index (FAI 5). Normal HSG
and their partners had normal semen analysis according
to WHO criteria (WHO, 2010) and CC‐resistant. If patients
fail to respond to 150 mg/day for 5 days for 3 consecutive
cycles, they are considered as CC‐resistant”
“Age less than 20 yr or more than 35 yr, non‐PCOS, and
those Patients with poor ovarian reserve i.e.
hyperprolactinemia, hypo and hyperthyroidism, diabetic
patients and Cushing’s syndrome were excluded, non‐
classical congenital adrenal hyperplasia, current or
previous (within the last 6 months) use of oral
contraceptives, glucocorticoids, antiandrogens,
antidiabetic or antiobesity drugs, or other hormonal
drugs, any subject was affected by either neoplastic,
metabolic, hepatic, or cardiovascular disorder or other
concurrent medical illness (i.e. diabetes, renal disease, or
malabsorptive disorders) were excluded, pelvic diseases,
previous pelvic surgery, suspected peritoneal factor
infertility, tubal infertility and male factor infertility were
excluded with a hysterosalpingogram and with semen
analysis, respectively”

PERFORMANCE BIAS

SELECTION BIAS

If there were specified inclusion/
Yes
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Yes
“Randomization was achieved via the use of a
adequate method of
randomization number allocated prior to dosing, once
randomisation?
eligibility had been determined, and a randomization
schedule was produced by an interactive voice response
system vendor”
Was allocation to
N/A
Given the differences in interventions
intervention group
concealed?
Were patients blind to
N/A
Given the differences in interventions
intervention group?
Were investigators and
No
care providers blind to
intervention group?
Aside from the
Yes
experimental intervention,
were the groups treated
the same?
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DETECTION BIAS
ATTRITION BIAS
REPORT
BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were outcome assessors
blind to intervention
group?
Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Yes

Yes

Yes

X% treatment
X% control/
comparison

Not reported
Were all the subjects
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
Not reported
selective outcome
reporting?
Were the groups similar at
baseline with regards to
key prognostic variables?

Yes

If confounding was
present, was it controlled
for?
Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

N/A

No drop outs reported

No published protocol and outcomes not clearly defined in
the methods section

No

Not reported

Power calculation not reported

Yes

Comments
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Overall risk of bias

Moderate

Moderate ‐ Some of the criteria have been fulfilled and
those criteria that have not been fulfilled may affect the
conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ n/a given interventions
Blinding of participants/personnel‐ n/a given interventions
Blinding of assessors
Incomplete data
Selective outcome reporting‐ no published protocol and outcomes not
clearly defined in the methods
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

IMPRECI
SION

INDIRECTNESS

No serious

Serious

PUBLICATION
BIAS

No serious

Certainty of evidence in
study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no power calculation
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.

Ovarian surgery evidence review
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5.8
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS, what is the effectiveness of bariatric surgery compared to
lifestyle interventions for improving fertility and adverse outcomes?
Prevalence and Problem
Obesity is increasing in prevalence throughout the world, with higher rates generally seen with higher levels
of economic development. In some areas of the world, though obesity rates have plateaued, rates of more
severe obesity, i.e. morbid obesity (BMI≥ 40 kg/m2), especially in females, continue to grow.(Sturm and
Hattori 2013) PCOS may be more common in countries with higher obesity rates (up to 80% of women in
the U.S. with PCOS may have obesity)(Sam 2007) and though the association of obesity and PCOS is
debated,(Yildiz, Knochenhauer et al. 2008) there is evidence of increasing rates of PCOS with increasing
obesity.(Alvarez‐Blasco, Botella‐Carretero et al. 2006) Women with PCOS may also experience greater
weight gain over time than other women.(Teede, Joham et al. 2013)

Clinical Practice Gap: Need for Guidance
Obesity has been shown to be adversely associated with female fertility. Weight loss is generally thought to
improve reproductive outcomes in overweight or obese women,(Clark, Thornley et al. 1998) though delaying
pregnancy for the purpose of weight loss may over time lead to lower pregnancy rates in women with
obesity.(Mutsaerts, van Oers et al. 2016) However in women with PCOS, it may increase the safety and
effectiveness of ovulation induction,(Legro, Dodson et al. 2015) and lead to higher pregnancy rates than
immediate infertility treatment.(Legro, Dodson et al. 2016) Most studies suggest even modest weight loss
improves spontaneous pregnancy rates in women with PCOS(Kiddy, Hamilton‐Fairley et al. 1992) and this
has also been observed following bariatric surgery. One recent review reported conception rates ranging
from 33‐100% after bariatric surgery.(Butterworth, Deguara et al. 2016). Moreover surgical studies
examining fertility outcomes are generally poorly designed (Shah and Ginsburg 2010), and both types of
studies fail to report the key perinatal outcomes in mother and infant necessary to judge the risk benefit
ratio of the surgery. High quality randomized trials of bariatric surgery versus medical management of type
2 diabetes have documented the superiority of weight loss and bariatric surgery in curing or ameliorating
diabetes,(Mingrone, Panunzi et al. 2012) that persist over long periods of time.(Schauer, Bhatt et al. 2017)
Weight loss or preventing weight gain using established lifestyle interventions is a common sense
recommendation for all reproductive‐aged women with PCOS, if not for optimizing reproductive health, than
for improving long term health outcomes in women with PCOS, such as the prevention of type 2
diabetes.(Knowler, Barrett‐Connor et al. 2002) More intensive lifestyle interventions or weight loss
medications may be indicated for women with PCOS depending on the degree of obesity. Multiple guidelines
for the treatment of PCOS including The 2009 American Congress of Obstetricians and Gynecologists’ and
the 2013 Endocrine Society clinical practice guidelines recommend bariatric surgery as a treatment option
for obese women with PCOS (American College of Obstetrics and Gynaecology 2009, Legro, Arslanian et al.
2013). Current controversies relevant to PCOS include whether PCOS should be considered an obesity‐
related condition as BMI cut‐offs for bariatric surgery may be reduced in this circumstance (e.g. poorly
controlled DM2 with BMI ≥30kg/m2) (Rubino, Kaplan et al. 2010), however evidence is insufficient to
recommend bariatric surgery with a BMI ≤35kg/m2 (Mechanick 2009).
The most recent U.K. clinical guidelines for obesity management in the general population (Scottish
Intercollegiate Guidelines Network 2010) recommended consideration of bariatric surgery in patients with a
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BMI ≥35kg/m2 with presence of one or more severe complications, which are expected to improve with
weight reduction. Completion of a structured lifestyle intervention, not resulting in significant and sustained
weight loss is also required (Scottish Intercollegiate Guidelines Network 2010). Obesity surgery can be
considered after non‐surgical treatment has been attempted unsuccessfully for at least 6 months in adults
with a BMI ≥40kg/m2 and that obesity surgery can be first line treatment instead of lifestyle interventions or
drug treatment in adults with BMI ≥50kg/m2 (National Institute for Health and Clinical Excellence 2006).
Other guidelines, for example the 2013 U.S. Obesity guidelines offer a quicker course to obesity surgery with
a BMI > 35 and co‐morbidities or anyone reaching a BMI > 40. (Jensen, Ryan et al. 2013) There are emerging
data that delaying surgery until the upper limits of obesity are reached (e.g. BMI ≥ 50) mean that these
patients are extremely unlikely to ever even approach overweight status (< 10% of such patients) with
bariatric surgery.(Varban, Cassidy et al. 2017) The best type of bariatric surgery for women with PCOS is
unknown. Vertical Sleeve Gastrectomy (VSG) has overtaken the Roux‐en‐Y Gastric Bypass (RYGB) as the
most commonly performed bariatric surgery due to its lower operative morbidity, though cumulative weight
loss is somewhat less. (Lager, Esfandiari et al. 2017) Currently gastric banding, once the choice for women
planning pregnancy as the band could be adjusted during pregnancy, has fallen out of favour because of
complications related to the presence of the band and the overall lower weight loss achieved compared to
VSG and RYGB.(Lager, Esfandiari et al. 2017)
Bariatric methods can result in malabsorptive states, poor food tolerance or psychological issues which may
compromise nutritional status, particularly with ongoing vomiting and or disordered eating. Rates of eating
disorders are higher in women with PCOS than in the general population (21% vs 4%) (Månsson, Holte et al.
2008) and may contribute to a greater nutritional risk which may impact adversely on fertility, maternal and
neonatal complications. Average energy intake is around 1600kcals/day following bariatric surgery
(Kruseman 2010) and nutrient density therefore becomes an issue affecting nutritional status. Women may
be at particular risk of deficiencies in iron, folate and iodine in addition to other nutrients as the
recommended daily intake increases in pregnancy. While supplement use is widely recommended following
bariatric surgery and for pregnant women, there are reports of poor compliance with supplement use in the
general population of pregnant women with only 10% taking adequate folate (Nilsen, Vollset et al. 2006).
This may be further compromised because of poor food tolerance in bariatric patients, particularly of foods
fortified with iodine and folate such as bread.
Malabsorption and poor nutrition during pregnancy may play a role in the unexpectedly poor pregnancy
outcomes noted in women who have conceived and delivered after bariatric surgery. Studies from Sweden
linking multiple national registries (surgery, pregnancy, infants, etc.) have noted that obese women who
underwent bariatric surgery and conceived compared to similarly obese controls had a higher prevalence of
small for gestational age babies, shorter gestations, and a concerning trend towards increased neonatal
mortality.(Johansson, Cnattingius et al. 2015) The higher prevalence of SGA babies after bariatric surgery
was also noted in a retrospective study in the Spanish population.(Gonzalez, Rubio et al. 2015) Though these
studies have also tended to report lower rates of gestational diabetes and large for gestational age (LGA)
babies after bariatric surgery, the smaller babies and shorter gestations remain a significant public health
concern.
In severe obesity, lifestyle interventions have very limited efficacy but given the substantial efficacy of
bariatric surgery in women who are severely obese, including in women with PCOS, it is important to
determine the impact of bariatric surgery on infertility in women with PCOS. The potential benefits also need
to be balanced with the risks of bariatric surgery and the potential risks of pregnancy after bariatric surgery.
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Evidence to answer the question
We did not identify any evidence about the effectiveness of bariatric surgery in women with PCOS to inform
this recommendation and therefore a clinical consensus recommendation has been made based on the
clinical expertise of the multidisciplinary guideline development group, informed by existing evidence‐based
clinical guidelines for bariatric surgery in the general population. In general populations, bariatric surgery is
recommended in those who have a BMI ≥35kg/m2 and the presence of co‐morbid conditions that are
expected to improve significantly with weight reduction (Mechanick 2009, Scottish Intercollegiate Guidelines
Network 2010). PCOS is a co‐morbid condition that improves significantly with weight reduction and is
strongly associated with other co‐morbidities including DM2, obstructive sleep apnoea, non‐alcoholic fatty
liver disease and increased CVD risk. However given the concerns about the potential perinatal adverse
effects of bariatric surgery in women with PCOS, no recommendation can be made at this time about the
use of bariatric surgery to improve fertility in women with PCOS

Recommendations
CLINICAL CONSENSUS RECOMMENDATION
Bariatric surgery, for the purpose of having a healthy baby in women with PCOS, should be considered an
experimental therapy. The risk/benefit ratio is too uncertain at the moment to advocate this as a fertility
treatment.
CLINICAL PRACTICE POINTS
If bariatric surgery is to be prescribed, the following key issues should be considered:






Patients should be appropriately counselled about perinatal risks (SGA, shorter gestations, possibly
increased infant mortality) and benefits (less LGA, less GDM)
Pregnancy should be avoided during periods of rapid weight loss and for at least 12 months after
bariatric surgery and appropriate contraception advised (Apovian 2009, Heber 2010)
If pregnancy occurs, the patient should be made aware of the risk of pre‐and post‐operative
nutritional deficiencies and should ideally be managed in a specialist interdisciplinary care setting.
Fetal growth should be monitored during pregnancy
A structured weight management program involving diet, physical activity and interventions to
improve psychological, musculoskeletal and cardiovascular health should continue post‐operatively.

Guideline development group decided GRADE was not required since no action was recommended.
RESEARCH RECOMMENDATIONS
Further methodologically rigorous trials are important to address the efficacy, safety and role of bariatric
surgery in polycystic ovary syndrome including to improve fertility. Further studies of women who
conceive after bariatric surgery are needed to understand factors contributing to poor fetal growth and
shorter gestations. Interventions during pregnancy should be tested to prevent or correct these
abnormalities

REFERENCES

3

Alvarez‐Blasco, F., J. I. Botella‐Carretero, J. L. San Millan and H. F. Escobar‐Morreale (2006). "Prevalence and
characteristics of the polycystic ovary syndrome in overweight and obese women." Arch Intern Med 166(19):
2081‐2086.
American College of Obstetrics and Gynaecology (2009). Clinical Management Guidelines for Obstetrician‐
Gynecologists. USA.
Apovian, C., et al., (2009). "Best practice updates for multidisciplinary care in weight loss surgery." Obesity
17: 871‐879.
Butterworth, J., J. Deguara and C. M. Borg (2016). "Bariatric Surgery, Polycystic Ovary Syndrome, and
Infertility." J Obes 2016: 1871594.
Clark, A. M., B. Thornley, L. Tomlinson, C. Galletley and R. J. Norman (1998). "Weight loss in obese infertile
women results in improvement in reproductive outcome for all forms of fertility treatment." Hum Reprod
13(6): 1502‐1505.
Gonzalez, I., M. A. Rubio, F. Cordido, I. Breton, M. J. Morales, N. Vilarrasa, S. Monereo, A. Lecube, A. Caixas, I.
Vinagre, A. Goday and P. P. Garcia‐Luna (2015). "Maternal and perinatal outcomes after bariatric surgery: a
Spanish multicenter study." Obes Surg 25(3): 436‐442.
Heber, D., et al, (2010). "Endocrine and nutritional management of the post‐bariatric surgery patient: An
endocrine society clinical practice guideline." Journal of Clinical Endocrinology & Metababolism 95(11):
4823‐4843
Jensen, M. D., D. H. Ryan, C. M. Apovian, J. D. Ard, A. G. Comuzzie, K. A. Donato, F. B. Hu, V. S. Hubbard, J. M.
Jakicic, R. F. Kushner, C. M. Loria, B. E. Millen, C. A. Nonas, F. X. Pi‐Sunyer, J. Stevens, V. J. Stevens, T. A.
Wadden, B. M. Wolfe and S. Z. Yanovski (2013). "2013 AHA/ACC/TOS Guideline for the Management of
Overweight and Obesity in Adults: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines and The Obesity Society." Circulation.
Johansson, K., S. Cnattingius, I. Naslund, N. Roos, Y. Trolle Lagerros, F. Granath, O. Stephansson and M.
Neovius (2015). "Outcomes of pregnancy after bariatric surgery." N Engl J Med 372(9): 814‐824.
Kiddy, D. S., D. Hamilton‐Fairley, A. Bush, F. Short, V. Anyaoku, M. J. Reed and S. Franks (1992).
"Improvement in endocrine and ovarian function during dietary treatment of obese women with polycystic
ovary syndrome." Clin Endocrinol (Oxf) 36(1): 105‐111.
Knowler, W. C., E. Barrett‐Connor, S. E. Fowler, R. F. Hamman, J. M. Lachin, E. A. Walker, D. M. Nathan and G.
Diabetes Prevention Program Research (2002). "Reduction in the incidence of type 2 diabetes with lifestyle
intervention or metformin." New England Journal of Medicine. 346(6): 393‐403.
Kruseman, M. (2010). "Dietary, weight, and psychological changes among patients with obesity, 8 years after
gastric bypass." Journal of the American Dietetic Association 110: 527‐534.
Lager, C. J., N. H. Esfandiari, A. R. Subauste, A. T. Kraftson, M. B. Brown, R. B. Cassidy, C. K. Nay, A. L.
Lockwood, O. A. Varban and E. A. Oral (2017). "Roux‐En‐Y Gastric Bypass Vs. Sleeve Gastrectomy: Balancing
the Risks of Surgery with the Benefits of Weight Loss." Obes Surg 27(1): 154‐161.
Legro, R. S., S. A. Arslanian, D. A. Ehrmann, K. M. Hoeger, M. H. Murad, R. Pasquali, C. K. Welt and S.
Endocrine (2013). "Diagnosis and treatment of polycystic ovary syndrome: an Endocrine Society clinical
practice guideline." J Clin Endocrinol Metab 98(12): 4565‐4592.
Legro, R. S., W. C. Dodson, P. M. Kris‐Etherton, A. R. Kunselman, C. M. Stetter, N. I. Williams, C. L. Gnatuk, S.
J. Estes, J. Fleming, K. C. Allison, D. B. Sarwer, C. Coutifaris and A. Dokras (2015). "Randomized Controlled
Trial of Preconception Interventions in Infertile Women With Polycystic Ovary Syndrome." J Clin Endocrinol
Metab 100(11): 4048‐4058.
Legro, R. S., W. C. Dodson, A. R. Kunselman, C. M. Stetter, P. M. Kris‐Etherton, N. I. Williams, C. L. Gnatuk, S.
J. Estes, K. C. Allison, D. B. Sarwer, M. P. Diamond, W. D. Schlaff, P. R. Casson, G. M. Christman, K. T.
Barnhart, G. Wright Bates, R. Usadi, S. Lucidi, V. Baker, H. Zhang, E. Eisenberg, C. Coutifaris and A. Dokras
(2016). "Benefit of Delayed Fertility Therapy with Preconception Weight Loss over Immediate Therapy in
Obese Women with PCOS." J Clin Endocrinol Metab: jc20161659.
Månsson, M., J. Holte, K. Landin‐Wilhelmsen, E. Dahlgren, A. Johansson and M. Landén (2008). "Women with
polycystic ovary syndrome are often depressed or anxious‐‐A case control study."
Psychoneuroendocrinology 33(8): 1132‐1138.
4

Mechanick, J., et al, (2009). "American Association of Clinical Endocrinologists, The Obesity Society, and
American Society for Metabolic & Bariatric Surgery medical guidelines for clinical practice for the
perioperative nutritional, metabolic, and nonsurgical support of the bariatric surgery patient." Obesity
17(Suppl 1): S1‐70.
Mingrone, G., S. Panunzi, A. De Gaetano, C. Guidone, A. Iaconelli, L. Leccesi, G. Nanni, A. Pomp, M.
Castagneto, G. Ghirlanda and F. Rubino (2012). "Bariatric Surgery versus Conventional Medical Therapy for
Type 2 Diabetes." N Engl J Med.
Mutsaerts, M. A., A. M. van Oers, H. Groen, J. M. Burggraaff, W. K. Kuchenbecker, D. A. Perquin, C. A. Koks,
R. van Golde, E. M. Kaaijk, J. M. Schierbeek, G. J. Oosterhuis, F. J. Broekmans, W. J. Bemelmans, C. B.
Lambalk, M. F. Verberg, F. van der Veen, N. F. Klijn, P. E. Mercelina, Y. M. van Kasteren, A. W. Nap, E. A.
Brinkhuis, N. E. Vogel, R. J. Mulder, E. T. Gondrie, J. P. de Bruin, J. M. Sikkema, M. H. de Greef, N. C. ter Bogt,
J. A. Land, B. W. Mol and A. Hoek (2016). "Randomized Trial of a Lifestyle Program in Obese Infertile
Women." N Engl J Med 374(20): 1942‐1953.
National Institute for Health and Clinical Excellence (2006). NICE clinical guideline 43: Obesity: guidance on
the prevention, identification, assessment and management of overweight and obesity in adults and
children. London, UK.
Nilsen, R., S. Vollset, H. Gjessing, P. Magnus, H. Meltzer, M. Haugen and P. Ueland (2006). "Patterns and
predictors of folic acid supplement use among pregnant women: the Norwegian Mother and Child Cohort
Study." The American Journal of Clinical Nutrition 84(5): 1134‐1141.
Rubino, F., L. Kaplan, P. Schauer and D. Cummings (2010). "The Diabetes Surgery Summit consensus
conference: recommendations for the evaluation and use of gastrointestinal surgery to treat type 2 diabetes
mellitus." Annals of Surgery 251: 399‐405.
Sam, S. (2007). "Obesity and Polycystic Ovary Syndrome." Obes Manag 3(2): 69‐73.
Schauer, P. R., D. L. Bhatt and S. R. Kashyap (2017). "Bariatric Surgery or Intensive Medical Therapy for
Diabetes after 5 Years." N Engl J Med 376(20): 1997.
Scottish Intercollegiate Guidelines Network (2010). Management of obesity: A national clinical guideline.
Edinburgh, Scotland.
Shah, D. and E. Ginsburg (2010). "Bariatric surgery and fertility." Current Opinion in Obstetrics & Gynecology
22(3): 248‐254.
Sturm, R. and A. Hattori (2013). "Morbid obesity rates continue to rise rapidly in the United States." Int J
Obes (Lond) 37(6): 889‐891.
Teede, H. J., A. E. Joham, E. Paul, L. J. Moran, D. Loxton, D. Jolley and C. Lombard (2013). "Longitudinal
weight gain in women identified with polycystic ovary syndrome: results of an observational study in young
women." Obesity (Silver Spring) 21(8): 1526‐1532.
Varban, O. A., R. B. Cassidy, A. Bonham, A. M. Carlin, A. Ghaferi, J. F. Finks and C. Michigan Bariatric Surgery
(2017). "Factors Associated With Achieving a Body Mass Index of Less Than 30 After Bariatric Surgery." JAMA
Surg.
Yildiz, B. O., E. S. Knochenhauer and R. Azziz (2008). "Impact of obesity on the risk for polycystic ovary
syndrome." J Clin Endocrinol Metab 93(1): 162‐168.

5

5.9a
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS, is stimulated IVF/ICSI effective for improving fertility
outcomes?
Prevalence and problem
The prevalence of polycystic ovarian syndrome (PCOS), a heterogenic condition is high at 20% (1). The
diagnosis can be a challenging one, the most accepted criteria for the diagnosis of PCOS being published in
2004 by the Rotterdam Consensus Group (2). Women desiring a pregnancy and presenting with PCOS and
anovulation receive ovulation induction therapy: first line with antioestrogens and second line therapy with
gonadotropins. This low intervention therapeutic step has its challenges: side effects of and resistance to
antioestrogen therapy, poor compliance, need for ultrasound monitoring, multiple pregnancy and OHSS, the
last two occurring mainly with gonadotropin use. Assisted Reproductive Technology (ART) therapies like IVF
and ICSI are offered to patients after investigation of infertility and usually when other therapies have failed.
While IVF is offered where the semen quality is within normal parameters, ICSI is usually reserved for
situations where a male factor is present. In the PCOS context, women that do not conceive after ovulation
induction therapy are advised to proceed with IVF/ ICSI. The challenges of performing IVF for PCOS patients
are significant namely, over‐response to stimulation, high oestradiol levels, accelerated endometrial
maturation and the need for a “freeze all” intervention due to the risk of OHSS, particularly if the long, GnRH
analogue protocol, is used.

Clinical practice gap: need for guidance
Among reproductive age females, PCOS is the most common cause of anovulatory infertility (3). For PCOS
patients presenting with infertility, reported as high as 40% in some studies (4), ovulation induction is the first
line therapy. While ovulation rates are satisfactory, long‐term cumulative pregnancy rates are below 50%.
Gonadotropin stimulation, as second line therapy, is used when no response to first line therapy is present
and has risks similar to IVF. Alternative therapies like IVF offer, in one cycle of treatment pregnancy rates that
can reach 50%, particularly in women younger than 37 years old. The clinical practice questions are if women
with anovulatory PCOS should pursue IVF/ICSI sooner rather than after failed ovulation induction and if IVF is
effective in improving outcomes when compared to pre‐IVF interventions? There are no randomised trials
comparing pre‐IVF therapies with IVF in anovulatory PCOS women. The ability to advise such patients as to
what is the preferred choice of intervention is very limited. IVF has risks and limitations, yet patient relevant
aspects like quality of life and costs have never been studied in depth.

Summary of key information
There are no randomised controlled trails comparing stimulated IVF/ ICSI therapy with alternative therapies
like aromatase inhibitors, metformin, clomiphene citrate, gonadotropins, ovarian surgery, IUI and IVM or no
intervention, in women diagnosed with PCOS. The risks associated with gonadotropin use in this group of
patients are better controlled in an IVF treatment. Exclusive use of a GnRH antagonist protocol (5) coupled
with a GnRH agonist trigger avoids the major risk of OHSS and elective single embryo transfer policies
significantly reduces the risk of multiple pregnancy. Control of multiple pregnancy rates is not possible outside
the IVF therapy. Access related to cost of therapy remains a major limiting factor for IVF compared to other
non‐IVF related therapies.

The patient and societal benefits of pre‐IVF therapies compared with IVF treatments in anovulatory PCOS
women require systematic analysis in randomised controlled studies. Outcomes as time to conception, cost
of therapy, quality of life, risk of OHSS, multiple pregnancy, miscarriage and livebirth rates should be
investigated.

Recommendations
Clinical Consensus Recommendations
1. In the absence of an absolute indication for IVF/ICSI, women with PCOS and anovulatory infertility could
be offered IVF if first or second line ovulation induction therapies have failed.
Clinical Practice Points
1. In women with anovulatory PCOS, the use of IVF is effective and when elective single embryo transfer is
used multiple pregnancies can be minimised.
2. Women with PCOS undergoing IVF/ICSI treatment should be counselled prior to starting treatment about
the increased risk of OHSS and options to reduce the risk can be offered.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion
IVF is the logical progression from previous unsuccessful treatment.
The pregnancy rates per cycle started in IVF are higher than after ovulation induction.
Using the right antagonist protocol in combination with a GnRH trigger can eliminate the risk of OHSS.

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

5
Favours this
option

6
Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion
Using other IVF stimulation protocols can place PCOS patients at a high risk of OHSS and potentially lethal
complications.
The cost of IVF is prohibitive for many patients.
Disagreement arose from discussion around choice of treatment and childless-ness

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence
The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion
Conception and delivery are the two important outcomes for all patients. Many will pursue these even when high
risks must be assumed. Physicians must weigh benefits and risk when advising PCOS patients.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence
No evidence was identified to address this criterion.
Panel discussion
Ideally state funding for IVF would be provided so that patients can afford this medical intervention when all others
have failed.
Cost of providing IVF is higher than pursuing ovulation induction with anti-oestrogens or gonadotropins.

Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Research evidence
No evidence was identified to address this criterion.

Probably favours
other options

Favours other
options

Panel discussion
Varies according to geographical location.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Varies according to geographical location.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
Varies according to geographical location.

CONCLUSIONS
Consensus recommendation
In the absence of an absolute indication for IVF/ICSI, women with PCOS and anovulatory infertility could be
offered IVF if first or second line ovulation induction therapies have failed.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point
In women with anovulatory PCOS, the use of IVF is effective and when elective single embryo transfer is used
multiple pregnancies can be minimised.
Women with PCOS undergoing IVF/ICSI treatment should be counselled prior to starting treatment about the
increased risk of OHSS and options to reduce the risk can be offered.

Subgroup considerations
The risk of OHSS is higher in younger and lean PCOS patients.
Implementation considerations
Access to a number of factors such as skilled staff and resources.
Monitoring and evaluation
Live birth rates and morbidity (eg. OHSS) after IVF/ICSI.
Research priorities
Research comparing ovulation induction with IVF/ICSI as a first line therapy for clinical and cost effectiveness,
and quality of life in women with anovulatory PCOS is needed.
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Background
Women with PCOS are particularly vulnerable to a significant complication of IVF/ICSI treatment, whereby they have a florid response to stimulation with gonadotrophins,
(as they have multiple follicles within the ovary), and this can be associated with fluid extravasation from the vascular system‐ a condition called ovarian hyperstimulation
syndrome (OHSS) (ASRM 2012). A woman with this condition experiences; abdominal distension (due to the development of ascites) which causes significant discomfort,
and she will also experience shortness of breath, nausea and constipation. Consequently fertility doctors should endeavour to avoid undertaking IVF treatment for women
with PCOS, unless it is absolutely essential, or consider in‐vitro maturation of oocytes, to completely avoid the risk of OHSS (Walls et al, 2015). Hence approaches to
minimise the risk of OHSS are important to consider for a patient with PCOS undertaking an IVF cycle (ASRM 2016, Boothroyd et al. 2012). One of the proposed methods to
reduce the risk of OHSS is to use a GnRH antagonist (as opposed to an agonist) to suppress pituitary LH secretion to prevent an endogenous LH surge and precipitate
ovulation, as it believed the pituitary suppression leads to a lower serum oestradiol concentration (Mancini et al, 2011, Al‐Inany et al, 2007, Lin et al 2014, ASRM 2016). A
high serum oestradiol concentration is one of the potential warning signs of incipient OHSS. Although not the subject of this review the use of an GnRH antagonist enables
the final trigger injection for oocyte maturation, prior to oocyte retrieval, to be a GnRH agonist, triggering an endogenous LH surge, which has a shorter half‐life than the
traditional hCG trigger reducing the duration of the OHSS symptoms (ASRM 2016). Hence in a patient at risk of OHSS, where all embryos generated will be frozen and no
fresh embryo transfer performed to let incipient OHSS settle (ASRM 2016), the use of an GnRH agonist trigger after down‐regulation with a GnRH antagonist offers an
approach to reduce the duration of the OHSS symptoms. Further, if the GnRH antagonist approach offered a favourable risk of OHSS compared to the traditional ‘long‐
down regulation’ with a GnRH agonist, this would further endorse this approach.
Understandably the most important end‐point for any woman embarking on fertility treatment is the live‐birth rate from her IVF cycle. Paradoxically, despite this being an
apparently obvious end‐point, it is increasingly difficult to provide easily interpretable data. The main reason for this is confusion is that for many young women with PCOS,
the IVF cycle commenced may be a planned ‘freeze‐all’‐ to minimise the risk and duration of OHSS, and to completely avoid the discomfort of ‘secondary’ OHSS which
occurs when a woman conceives, and the hCG now continues to stimulate follicular development, perpetuating the OHSS. Hence the live‐birth rate from that cycle is zero;
however, particularly if she is young with PCOS, she will generally generate many oocytes and indeed, ultimately, may have her entire family resulting from that single
oocyte retrieval. Hence increasingly IVF specialists may quote cumulative pregnancy rates per cycle commenced to a patient, generating significant confusion for the
patient interpreting the data. Hence an outcome of live‐birth rate should be interpreted with a degree of caution; perhaps a more useful end‐point is the cumulative
pregnancy rate per cycle started, and the IVF cycle cancellation rate. Women with PCOS have multiple follicles, and hence many oocytes will be collected and multiple
embryos generated, and there potentially could be a difference between the two groups for these end‐points, and hence ultimately to a potential difference in the rate of
miscarriage.
Additional end‐points that may be of interest are the duration of stimulation, as potentially a patient may have to self‐inject for fewer days with one preparation in
comparison to the other, and further there may be cost benefits to the patient and health care providers if one treatment regime was cheaper than another if they were
equally efficacious on clinical grounds.
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Summary of evidence
Included studies
One systematic review (Pundir 2012) which included 5 randomized controlled trials (RCTs) which met the inclusion criteria for this evidence review (Bacheci 2005, Hwang
2004, Lainas 2007, Kurzawa 2008, Lainas 2010), and 3 additional RCTs (Mokhtar 2015, Haydardedeoglu 2012, Tehraninejad 2010), investigated whether GnRH antagonist
protocol or GnRH agonist long protocol is most effective for improving fertility outcomes in women with PCOS undergoing IVF/ICSI. We have adopted the risk of
bias/quality appraisal of the Pundir 2012 systematic review for the five RCTs it includes which meet our inclusion criteria, but are unable to use the meta‐analyses since they
include four additional studies which do not meet our inclusion criteria (one study which does not describe randomization and three abstracts which do not have sufficient
information for inclusion).
Table of characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration*

Bahceci 2005

Mod

1) 2 or 3 ampules/d 75 IU FSH + 75 IU HMG
from day 3 of anteceding menstrual period‐
fixed dose for 4 days, then adjusted as per
participant response, then GnRH antagonist
(Cetrorelix) 0.25mg/d when leading follicle
reached 14mm, until 10000 IU hCG
administered when at least 2 follicles
reached 18mm in diameter

Turkey

1 cycle

N

Age (years)

BMI (kg/m2)

Aligns with
Rotterdam

1: 59
2: 70

1: 30.06±4.8
2: 29.43±4.3

1: 26.1±3.8
2: 26.03±4.2

1: NR
2: NR

1: 27.57±3.54 1: 25.74±4.37 All selected
2: 27.70±3.59 2: 24.97±4.36 couples were in
their first
IVF/ICSI cycles

Phenotype
NR

2) GnRH agonist long protocol (Leuprolide
acetate) 0.5mg/d from day 14, then 2 or 3
ampules/d 75 IU FSH + 75 IU HMG from day
3 of anteceding menstrual period‐ fixed dose
for 4 days, then adjusted as per participant
response (GnRH agonist reduced to
0.25mg/d), then 10000 IU hCG when at least
2 follicles reached 18mm in diameter
Haydardedeoglu
2012

High

1) 150 IU rFSH was initiated on day 3 of
menstruation after discontinuation of OCPs,
then GnRH antagonist protocol (Ganirelix)
0.25 mg/d was initiated on day 6 of
gonadotropin stimulation, until day of hCG*

Turkey

1 cycle

History of
fertility
treatment
None of the
participants
had previously
undergone
ART. Some
participants
had a history of
multiple
unsuccessful
attempts at
ovulation
induction with
gonadotropins
and IUI
attempts

PCOS/
Phenotype

Rotterdam
NR

Adjuvant
hormonal
treatment
Ginera for 21
days prior to
treatment
cycle. The
luteal phase
was supported
by 100mg/d
progesterone in
oil
intramuscularly

Yasmin for 21
days prior to
treatment
cycle, and
luteal support
with
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Hwang 2004

Low

2) GnRH agonist long protocol (Leuprolide
acetate) 1 mg/d from day 21 of the
preceding menstruation (last 3 tablets of
OCP). After ovarian suppression was
achieved, dose reduced to 0.5 mg until the
day of hCG*. If there were no cysts ≥2 cm
and the E2 was <50 pg/ml, gonadotropin
stimulation with 150 IU of gonadotropins
rFSH was performed. *When at least three
follicles had a maximum diameter of >17
mm, 10000 IU hCG was administered.
1) GnRH antagonist (Cetrorelix acetate) 0.25
mg on day 3, then reduced to 0.125 mg/d for
days 4‐9 and 150 IU/d* HMG commenced.
GnRH antagonist then increased to 0.25
mg/d from day 10 until the day before hCG
was administered (10000 IU hCG when at
least 2 follicles reached 18mm in diameter).

progesterone
gel starting
after embryo
transfer

Taiwan

1 cycle

Aligns with
Rotterdam

1: 27
2: 29

1: 31.4±3.5
2: 31.7±3.7

1: 23.2±2.8
2: 23.4±2.9

> 6 cycles of
ovulation
induction with
gonadotrophin
had been done
prior to IVF
treatment (no
ovulation drugs
or hormones
for at least 3
months prior to
the trial)

Poland

1 cycle

Rotterdam

1: 33
2: 37

1:31.33±3.91
2:30.36±3.40

1: 23.1+1.3
2: 22.3+1.6

Antagonist:
laparoscopy
(19), IUI (17),
IVF/ET (5),
ICSI/ET (16).
Agonist:
laparoscopy
(31), IUI (21),
IVF/ET (6),

2) GnRH agonist long protocol (Buserelin
acetate) 500µg/d was administrated from
day 3 of induced or spontaneous
menstration (dosage was decreased to 250
mg/day when HMG commenced). Then 150
IU/d* HMG for 6 days from beginning of
pituitary desensitisation, then 10000 IU hCG
when at least 2 follicles reached 18mm in
diameter

Kurzawa 2008

Low

*dose then adjusted according to individual
response
1) rFSH 150 IU/d* from 2nd day of cycle.
GnRH antagonist (Cetrorelix) 0.25mg when at
least 2 follicles reached 14mm in diameter
(average 4 injections per day), then 10000 IU
hCG administered when dominant follicle
reached diameter ≥18mm
2) During OCP use on day 16‐18 of the
preceeding cycle, GnRH agonist (Triptorelin)

NR

Pretreatment
with 3 cycles of
Diane‐35 from
day 5 of the
cycle for 21
days for the
antagonist
group. All
patients
received luteal
phase support
with 600 mg of
vaginally
administered
micronized
progesterone
daily starting
from the day
after oocyte
retrieval.
Cilest for 1
month prior to
COH. Luteal
phase support
included
simultaneous
oral 30 mg/day
of
dydrogesterone
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was given, then rFSH 150 IU/d* after
confirmation of pituitary desensitization,
continued until β‐hCG trigger (10000 IU
when 3 follicles reached mean diameter
≥17mm)

Lainas 2007

Lainas 2010

Mod

Mod

*dose adjusted according to individual
ovarian response
1) rFSH* daily (Puregon) + GnRH antagonist
protocol (Ganirelix) 0.25mg/d from day 2 of
menses, until and including day of β‐hCG
trigger (10000 IU when 3 follicles reached
mean diameter ≥17mm)
2) GnRH agonist (Triptorelin) 0.1mg/d,
commenced 3 days before discontinuation of
OCP. rFSH* 150 IU/d when desensitization
achieved (GnRH agonist reduced to
0.05mg/d that day), continued until β‐hCG
trigger (10000 IU when 3 follicles reached
mean diameter ≥17mm)
*dose adjusted after day 5 of stimulation
1) rFSH from Day 2
of cycle that followed discontinuation of the
OCP, then GnRH antagonist (Ganirelix)
commenced at 0.25mg/d when at least one
of the following criteria were fulfilled: (i) the
presence of at least one follicle
measuring >14 mm; (ii) serum E2 levels >600
pg/ml; and (iii) serum LH levels
>10 IU/l. Both continued until and including
the day of hCG trigger*

ICSI/ET (25).
Both: ≥3
unsuccessful
lVF/lCSl cycles
– excluded

and
intravaginal
150 mg/day of
progesterone

Greece

1 cycle

Aligns with
Rotterdam

1: 26
2: 52

1: 32.0 (14)*
2: 30.5 (16)*

1: 23.2
(20.9)*
2: 23.6
(18.9)*

<3 previous
IVF/ICSI
attempts.
Patients with
known
previous poor
ovarian
response were
excluded.

Minulet for 21
days prior to
treatment cycle

Greece

1 cycle

Aligns with
Rotterdam

1: 110
2: 110

1: 31 (28–
35)*
2: 32 (29–
35)*

1: 24.6 (20.9–
29.3)*
2: 23.2 (20.9–
25.8)*

Participants
with known
previous poor
ovarian
response were
excluded

Minulet for 21
days prior to
treatment
cycle, and
luteal support
with
micronized
progesterone 2
days after
oocyte retrieval

2) GnRH agonist long protocol (Triptorelin)
0.1 mg, commenced 3 days before the
discontinuation of the OCP. Once
desensitization was achieved (~10‐15 days
after Triptorelin commenced), 150 IU/d*
rFSH (Puregon) was commenced (GnRH
agonist was decreased on that day to 0.05
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Mokhtar 2015

Mod

mg/d and continued until and including the
day of hCG trigger)*
*5000 IU hCG when three follicles reached a
mean diameter of ≥17 mm
1) 150‐225 IU rhFSH from day 3 of cycle after
discontinuation of OC (dose adjusted every
3‐4 days according to response). GnRH
antagonist (flexible)
protocol 0.25 mg (Cetrorelix
acetate) was started when at least 2 follicles
reached 13‐14 mm and continued until HCG
administration*

Iran

1 cycle

Rotterdam

1: 50
2: 50

1: 28.84±4.44 1: 26.71±3.82 Subjects with
2: 27.64±3.65 2: 25.40±4.08 ≥2 ART failure
or ≥2 first
trimester
abortion were
excluded

Ovocept LD for
21 days in
the cycle
preceding
ovarian
stimulation

1: 45
2: 45

1: 28.99±6.1 1: 28.99±6.12 Participants
2: 30.43±5.08 2: 30.43±5.08 were excluded
if they had
previously
undergone IVF
or ICSI

30 µg Ethinil
Stradiol plus
0.3 mg
levonorgestrol
for 21 days in
previous cycle.
800 mg vaginal
progesterone
and 4 mg oral
estradiol
valerate for
luteal phase
support.

NR

2) 150‐225 IU rhFSH from day 3 of cycle after
discontinuation of OC (dose adjusted every
3‐4 days according to response). GnRH
agonist long protocol (Buserelin acetate) 0.5
mg from day 21 prior to menstrual cycle
(reduced to 0.25 mg with gonadotropin
stimulation and
continued until HCG administration*).

Tehraninejad
2010

Low

*10000 IU HCG when at least 2 follicles
with diameter of at least 17 mm
1) 150–225 IU/d HMG from day 2–3 of
withdrawal bleeding. GnRH antagonist
(Cetrorelix acetate) 0.25 mg/d commenced
as soon as the follicles reached a
size of 12–14 mm and continued every
morning afterwards, including the day of
trigger. If E2 level was measured to be
<3,000 pgr/ml, 10,000 IU hCG was
administered (if E2 ≥3000pgr/ml, GnRH
agonist was administered for final oocyte
maturation)
2) GnRH agonist long protocol (Buserelin)
500µg/d from day 19‐20 of OCP cycle,
reduced to 250µg/d once follicular
quiescence was achieved. 150–225 IU/d

Iran

1 cycle

Rotterdam
NR
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HMG then commenced. if E2 level
was >3,000 pgr/ml, HMG administration was
stopped while Buserelin injection was
continued. Daily measurement of E2 level
was performed and HCG was administered
when E2 level fell below 3,000 pgr/ml

*assume 1 cycle unless stated otherwise in the article
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Methodological quality/risk of bias
Risk of bias for the included studies were rated as low (Hwang 2004, Kurzawa 2008, Tehraninejad 2010), moderate (Bahceci 2005, Lainas 2007, Lainas 2010, Mokhtar 2015),
and high (Haydardedeoglu 2012). Studies of moderate to high risk of bias should be interpreted with caution. The most common reasons for the ratings assigned include:
unclear whether allocation to the intervention group was concealed; unclear whether participants, investigators and outcome assessors were blinded to the intervention
group; unclear if all participants were analysed in the groups to which they were randomly allocated; power calculations were not reported; and a lack of conflict of interest
statements. These methodological issues are likely to have an impact on the direction of bias and reliability of the findings.

Generalisability
The populations studied are generalisable to the target population for this evidence review. The included studies were conducted in Turkey, Greece, Poland, Iran, and
Taiwan between the years 2004‐2015.

Findings
Due to the heterogeneity within protocols included in this evidence review, meta‐analyses have not been performed. Endpoint outcome data are presented as mean ±
standard deviation.
In the eight included studies (ranging in size from 56 to 220 participants) of low, moderate and high risk of bias, there is low to moderate certainty for outcomes: total dose
of gonadotropin (IU); duration of ovarian stimulation (days); OHSS (n,%); clinical pregnancy rate per cycle (%); number of oocytes retrieved; cancelled rates; miscarriage
rates; and multiple pregnancies.
Statistically significant differences in the amount of gonadotropin required (5 studies in favour of the antagonist protocol), in the duration of gonadotropin use (6 studies in
favour of the antagonist protocol), in OHSS rates (2 studies in favour of the antagonist protocol) were identified between the two groups.
No statistically significant differences were found between groups for clinical pregnancy rates, miscarriage rates, number of oocytes collected, cancellation rates, and
multiple pregnancy rates. A number of included studies did not report between group comparisons (p values) for outcomes.
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Results of individual studies
Study ID

Outcome (unit)
Amount of gonadotropins
used
Duration of ovarian
stimulation (days)

Ovulation rate
OHSS rate

Pregnancy rate (clinical
ultrasound)
Miscarriage rate
Number of oocytes
collected

Bahceci 2005
GRADE: ⊕⊕⊕○MODERATE
certainty (A2)*
Results
Favours
(p value)
1: 30.31±16.5
ND (NS)
2: 29.65±12.9

Haydardedeoglu 2012
GRADE: ⊕⊕○○ LOW certainty
(A2)
Results
Favours
(p value)
1: 1253.25±415.81 Antagonist
2: 1388.71±482.39 (0.016)

Hwang 2004
GRADE: ⊕⊕⊕○MODERATE
certainty (F)*
Results
Favours
(p value)
1: 21.6±6.3
Antagonist
2: 25.9±7.2
(<0.05)

Kurzawa 2008
GRADE: ⊕⊕⊕○MODERATE
certainty (A)*
Results
Favours
(p value)
1: 21.7±9.55
Antagonist
2: 27.22±9.93
(0.005)

1: 11.97±2.3
2: 13.92±1.4

Antagonist
(0.0001)

1: 8.39±1.75
2: 9.07±1.96

Antagonist
(0.03)

1: 9.9±2.1
2: 10.8±2.2

1: 9.4±2.79
2: 11.36±3.04

Antagonist
(0.0005)

1: 5%
2: 7.1%

ND (0.7)

1: 3.3 (5/150)
2: 4.0 (6/150)

ND (NS)

1: 0
2: 5%

NR

1: 34/59
2: 41/70
1: 2/34
2: 5/41
1: 19.33±9
2: 21.6±11

NR

1: 20/33
2: 21/37
1: 18%
2: 8%
1: 13.3±5.65
2: 13.16±4.28

ND (0.810)

1: 10/27
2: 10/29
1: 1/10
2: 2/10
1: 16.3±6.4
2: 17.6±5.9

ND (0.44)
ND (NS)

Cancellation rates

1: 0
2: 0

ND (NS)

1: 12.7 (19/150)
2: 6.7 (10/150)

ND (NS)

Multiple pregnancy rate

1: 58.8%
2: 53.6%

ND (NS)

1: 6.87 (9/131)
2: 7.14 (10/140)

ND (NS)

1: 2/27
2: 5/29

ND (NS)

ND (NS)
ND (NS)
ND (NS)

ND (0.154)
ND (0.903)

NR
1: 9%
2: 13%

ND (0.501)

Live birth rate
ND, no difference; NR, not reported; NS, not significant; *Legend for GRADE certainty: A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C,
serious risk of inconsistency; C2, very serious risk of inconsistency; B2, very serious imprecision; E, serious indirectness; F, serious risk of publication bias.
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Amount of gonadotropins
used

Lainas 2007
GRADE: ⊕⊕○○ LOW
certainty (A, F)*
Results
Favours
(p value)
1: 26.25±6.58
NR
2: 28.66±10.98

Lainas 2010
GRADE: ⊕⊕○○ LOW certainty
(A, B, F)
Results
Favours
(p value)
1: 23.52±10.09
Antagonist
2: 26.78±10.75
(0.019)

Duration of ovarian
stimulation (days)

1: 9.73±1.59
2: 11.85±1.26

Antagonist
(<0.001)

1: 10.26±1.47
2: 11.55±1.46

Antagonist
(<0.001)

Moderate‐
severe
1:
11.54%
1: 15/26
2: 32/52
1: 3/15
2: 7/32
1: 26.7±10.7
2: 30.3±11

Antagonist
(0.02)

Grade III
1: 4.5%
2: 5.5%
1: 58/110
2: 68/110
1: 6/58
2: 12/68
1: 28.5±11.8
2: 26.9±10.7

NR

Study ID

Outcome (unit)

Ovulation rate
OHSS rate

Pregnancy rate (clinical
ultrasound)
Miscarriage
Number of oocytes
collected
Cancellation rates
Multiple pregnancies

1: 1/26
2: 6/52

ND (0.808)
NR
ND (0.166)
NR

1: 4/110
2: 5/110

ND (0.220)

Mokhtar 2015
GRADE: ⊕○○○ VERY LOW
certainty (A2, B, E)
Results
Favours
(p value)
IU
NR
1:
5098.5±17317.3
2: 2206.5±684.55
1: 10.16±4.48
NR
2: 10.64±2.40

1: 29.8%
2: 34.1%

NR

ND (0.289)

1: 14.96±6.63
2: 16.28±9.71

NR

ND (0.734)

1: 6%
2: 12%

NR

1: 6.4%
2: 2.3%

NR

Tehraninejad 2010
⊕⊕⊕○MODERATE certainty (A)*
Results
1: 24.28±5.02
2: 37.81±7.93

Favours
(p value)
Antagonist
(0.00)

1: 8.97±1.83
2: 10.86±2.90

Antagonist
(0.000)

Severe
1: 0%
2: 11.1%
1: 40%
2: 33.3%

Antagonist
(0.02)

1: 13.37±9.20
2: 10.88±7.16

ND (0.15)

ND (0.51)

NR

Live birth rate
ND, no difference; NR, not reported; NS, not significant; *Legend for GRADE certainty: A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C,
serious risk of inconsistency; C2, very serious risk of inconsistency; B2, very serious imprecision; E, serious indirectness; F, serious risk of publication bias.
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Recommendations
EVIDENCE‐BASED RECOMMENDATION
For women with PCOS embarking on an IVF/ICSI cycle, GnRH antagonist protocol could be used rather
than GnRH agonist long protocol to reduce the duration of stimulation, the total dose of gonadotrophins
and the incidence of OHSS.
CLINICAL PRACTICE POINT
The lowest effective dose of hCG should be used to trigger final oocyte maturation.
For a woman with PCOS embarking on an IVF/ICSI cycle with a GnRH antagonist protocol at an increased
risk of developing OHSS or where it is planned to not perform a fresh embryo transfer, consideration
should be given to triggering final oocyte maturation with a GnRH agonist and freezing all suitable
embryos.
In women with PCOS embarking on an IVF/ICSI cycle using the GnRH antagonist protocol, consideration
should be given to an elective freeze all of embryos.

RESEARCH RECOMMENDATION
Adequately powered, well designed, conducted and reported RCTs are required to study cost
effectiveness, quality of life, clinical outcomes including cumulative live birth rate, for the GnRH antagonist
protocol with a GnRH agonist trigger.
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS undergoing IVF/ICSI treatment, is the GnRH antagonist protocol or GnRH agonist long
protocol the most effective for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence or narrative review.
Panel discussion

The duration of stimulation with a GnRH antagonist approach is roughly a day shorter than the standard ‘long-down
regulation’ approach with a GnRH agonist.
The rate of OHSS is less with a GnRH antagonist approach in comparison to the standard ‘long-down regulation’
approach with a GnRH agonist. The effect size is difficult to quantify, as all 7 out of the 8 studies used a high dose
hCG trigger (10,000iu) in both arms, and one study used 5,000iu, where in practice many IVF specialists would use
5,000iu of urinary derived or 250μg of recombinant hCG.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

See above in ‘Desirable effects’.
Panel discussion

The does not appear to be an increase in undesirable side-effects with an antagonist down-regulation approach
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High
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Research evidence

See above in ‘Desirable effects’.
Panel discussion

The body of evidence included here is of low certainty with serious risk of bias; particularly in relation to the blinding
of participants, and the assessors, furthermore three studies were industry sponsored leading to a potential publication
bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

The benefit from a shorter duration of stimulation derived patients is difficult to quantify as a significant minority of
patients are needle phobic, and hence would derive substantial benefit from one day less of injections, although for
most patients the difference would be insignificant.
The benefit derived through the avoidance of OHSS for some patients should be considered a very important health
benefit.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

The balance of evidence would favour the use of a GnRH antagonist approach over an agonist approach for the benefit
of a reduced duration of stimulation with a reduction in the rate of OHSS, without there being a difference in the rate
of any clinical outcome studied.

How large are the resource requirements (costs)?
Judgement
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Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
There are no expected resource requirements for the implementation of the recommendation.
Depends on resources in country. Varies according to geographic location.
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

The cost-effectiveness of the use of a GnRH antagonist approach (which may be more expensive) in favour to a GnRH
agonist approach (which may be cheaper), but with the benefits of a reduced requirement for gonadotrophins, a lower
incidence of OHSS; and hence reduced hospitalisation costs, should be thoroughly assessed in each health care setting
to determine the cost-effectiveness of this proposed approach.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There are not expected to be any barriers to the implementation of the recommendation for disadvantaged groups.
Depends on resources in country. Varies according to geographic location.
Acceptability

Is the option acceptable to key stakeholders?
Judgement
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Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

It would not be expected that there are any barriers to key stakeholders adopting these recommendations.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

It is feasible to adopt these recommendations, as there are not expected to be any barriers to key stakeholders adopting
these recommendations.
Depends on resources in country. Varies according to geographic location.
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CONCLUSIONS
Evidence-based recommendation 1
For women with PCOS embarking on an IVF/ICSI cycle, GnRH antagonist protocol could be used rather than GnRH
agonist long protocol to reduce the duration of stimulation, the total dose of gonadotrophins and the incidence of OHSS.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice points
The lowest effective dose of HCG should be used to trigger final oocyte maturation.
For a woman with PCOS embarking on an IVF/ICSI cycle with a GnRH antagonist protocol at an increased risk of
developing OHSS or where it is planned to not perform a fresh embryo transfer, consideration should be given to triggering
final oocyte maturation with a GnRH agonist and freezing all suitable embryos.
In women with PCOS embarking on an IVF/ICSI cycle using the GnRH antagonist protocol, consideration should be given
to an elective freeze all of embryos.

Justification
Evidence exists for a reduction in the rate of OHSS for women who use a GnRH antagonist for pituitary down-regulation in
combination with an agonist trigger to effect oocyte maturation prior to oocyte retrieval (ASRM 2016).
Subgroup considerations
It is not apparent if there are any sub-groups of populations in the world to whom a different recommendation were to
apply, unless the ease of access or cost of the drugs were sufficient to favour one approach over another.
Implementation considerations
The only potential barriers to the implementation to these recommendations relate to the availability of the drugs and the
cost of the drugs which may vary according to the healthcare setting. It would be expected that these impediments will be
limited.
Monitoring and evaluation
As there are several methods to reduce the incidence of OHSS for women undergoing IVF/ICSI, it would be difficult to
evaluate the benefit of the implementation of these recommendations.
Research priorities
Adequately powered, well designed, conducted and reported RCTs are required to study cost effectiveness, quality
of life, clinical outcomes including cumulative live birth rate, for the GnRH antagonist protocol with a GnRH agonist
trigger.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and table of
excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO

Inclusion criteria

KEY CONTACT: Roger Hart RANK: 6

Participants (P)

Intervention
(I)

Comparison
(C)

Outcomes (O)

Study type

Limits

Women of any
age, ethnicity and
weight with PCOS
diagnosed by
Rotterdam, NIH or
AIS and

IVF/ICSI
treatment with
GnRH
antagonist
protocol

IVF/ICSI
treatment
with GnRH
agonist long
protocol

Live birth rate, pregnancy
rate (biochemical or
clinical ultrasound),
ovulation, amount of
gonadotrophins used,
duration of ovarian
stimulation, maximum
serum estradiol level (or
serum estradiol level on
the day of trigger),
number of oocytes
collected, single and
multiple pregnancies,
miscarriage rate, OHSS
rate, other adverse
events, quality of life,
cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment,
randomised
controlled
trials
(RCTs).

English
language
No date
limit.
New
search.

AND
with or without
co‐existing
infertility factors
(other than
anovulation)
Also specifically
identifying the 4
phenotypes
where possible.

Exclusion criteria

Women without
diagnosis of PCOS.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews,
any study
lower than
a RCT.
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Appendix II: Appraisal tables of included studies
Study ID

Pundir 2012 (SYSTEMATIC REVIEW)

Study citation

Pundir, J.; Sunkara, S. K.; El‐Toukhy, T.; Khalaf, Y. Meta‐analysis of GnRH antagonist
protocols: do they reduce the risk of OHSS in PCOS? Reprod Biomed Online 2012, 24,
6‐22.

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants
N

 Women with PCOS
 No age restrictions
 No BMI restrictions
9 studies (6 full manuscripts and 3 abstracts, however, only 5 of the full manuscripts
met the PICO for this systematic review)

The following details will be documented in table of characteristics of included studies in evidence review:
Setting; PCOS phenotype/criteria used; Presence of infertility; Fertility therapy history; Presence of other
condition; Medication history; Concurrent lifestyle intervention; Adjuvant hormonal treatment during study
Intervention/indicator

“IVF with or without intracytoplasmic sperm injection, during which the ovarian
stimulation cycles
employed either GnRH long agonist or GnRH antagonist (Cetrorelix, Merck Serono;
Ganirelix, Antagon, Organon International) protocols for pituitary suppression and
used HCG as the ovulation trigger in both groups”

Comparison/control

See above

Outcomes

Primary outcome:
 OHSS rates
Secondary outcomes:










Total duration of gonadotrophin used for ovarian stimulation
Dose of gonadotrophin used for ovarian stimulation
Oestradiol concentration on the day of triggering ovulation
Number of oocytes retrieved
Cycle cancellation
CPR (not relevant to this systematic review)
Ongoing pregnancy rate (not relevant to this systematic review)
Miscarriage rate
Live birth rate

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
Were reviewers blind
to authors,
institutions and
affiliations?

Not reported

Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
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inclusion/exclusion
criteria?
If there were
specified inclusion/
exclusion criteria,
were these
appropriate?

Yes

Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING &
PUBLICATION

Yes
Does the review
document a
comprehensive search
strategy?

OUTCOME BIAS

Yes
Were unpublished
studies searched for?

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

REPORTING BIAS

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
If meta‐analyses were No
conducted, was it
reasonable to do so?

“the studies included in this review showed substantial
methodological and clinical heterogeneity regarding the definition
and severity of OHSS, weakening any inferences drawn after
pooling of the results of these studies. Furthermore, there
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was considerable variation in the incidence of OHSS amongst the
included studies, with some of the studies (Lainas et al., 2007;
Lainas et al., 2010) reporting exceptionally higher OHSS rates in
one or both treatment groups, beyond the rates that would be
expected based on previous literature reports and similar studies.
In addition to the methodological heterogeneity encountered,
there was considerable variation in the stimulation protocol used
in the studies included in the review, in terms of monitoring of
ovarian response and gonadotrophin dose readjustment.
If meta‐analyses were Yes
conducted, was it
done appropriately?

FUNDING BIAS

Were appropriate
conclusions made?

Yes

No
Were there any
conflicts of interest in
the writing or funding
of this review?

Comments

Bacheci 2005, Hwang 2004, Lainas 2007, Kurzawa 2008, Lainas 2010 met the
inclusion criteria for this evidence review. Hosseini 2010 does not meet the criteria
due to inadequate description of randomization. The 3 abstracts are also excluded
from this evidence review as Pundir et al. 3 were unable to obtain missing
information from the authors. The quality assessment in this systematic review has
been used to inform the risk of bias ratings for the 5 included studies which met the
inclusion criteria for this evidence review. Where further detail was needed, the
original article was used to inform the rating.

What is the overall risk of
bias?

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not
been fulfilled it is very unlikely the conclusions of the study would be
affected.
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Study ID
Study citation

Overall risk of bias

Bahceci 2005 (risk of bias detail adopted from SR)
Bahceci, M.; Ulug, U.; Ben‐Shlomo, I.; Erden, H. F.; Akman, M. A. Use of a GnRH
antagonist in controlled ovarian hyperstimulation for assisted conception in women
with polycystic ovary disease: a randomized, prospective, pilot study. Journal of
Reproductive Medicine 2005, 50, 84‐90
Moderate
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be randomised)
Concealment – not reported, however not possible to do so given differing
procols
Blinding of participants/personnel‐ as above
Blinding of assessors – not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

No serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may
change the estimates of effect.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility

Fertility therapy history
Presence of other condition
Medication history
Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Haydardedeoglu 2012
Haydardedeoglu, B., Kilicdag, E. B., Parlakgumus, A. H., & Zeyneloglu, H. B.
(2012). IVF/ICSI outcomes of the OCP plus GnRH agonist protocol versus the
OCP plus GnRH antagonist fixed protocol in women with PCOS: a
randomized trial. Archives of Gynecology & Obstetrics, 286(3), 763‐769
GnRH agonist group= 27.70±3.59 years
GnRH antagonist group= 27.57±3.54 years
Rotterdam criteria.
Duration of infertility:
GnRH agonist group= 5.85±3.42 years
GnRH antagonist group= 6.24±3.64 years
“All selected couples were in their first IVF/ICSI cycles”
None reported
“Patients treated with hormonal medications and other oral anti‐diabetics
within the previous 3 months were excluded from the study”
None
The number of participants that were:
 Allocated/randomised: 150 (GnRH agonist group), 150 (GnRH antagonist
group)
 Assessed at end of study: Not reported
Baskent University Department of Obstetrics and Gynecology, Turkey
“In the GnRH agonist group, ovarian downregulation was initiated with daily
leuprolide acetate 1 mg (Lucrin, Abbott, France), beginning on day 21 of the
preceding menstruation (last 3 tablets of OCP). After ovarian suppression
was achieved, the dose was reduced to 0.5 mg until the day of hCG. If there
were no cysts ≥2 cm and the E2 was <50 pg/ml, gonadotropin stimulation
with 150 IU of gonadotropins rFSH (Puregon, MSD, The Netherlands) was
performed, with E2 monitoring commencing on the morning of stimulation
day 5. Ultrasound and blood E2 monitoring continued until hCG
administration criteria were met with at least three follicles having a
maximum diameter of >17 mm…. The cycle was cancelled if there was
monofollicular development (single dominant follicle over 17 mm) and/or
serum progesterone level was >1.5 ng/ml on the day of hCG). Likewise,
women deemed under high risk of OHSS based on the number of growing
follicles or high serum E2 levels, and women who had abruptly decreasing E2
levels during coasting and couples with total fertilization failure had their
cycles cancelled. 35–36 h after 10,000 IU hCG injection (Pregnyl, MSD, The
Netherlands), transvaginal ultrasound‐guided oocyte retrieval was
performed under sedation with propofol (propofol 1 % Fresenius KabiR,
Germany). The oocyte‐corona complexes (OOC) were denuded, and ICSI was
performed after 2 h of incubation and embryos were transferred on day 3.
Our clinical policy is to use ICSI routinely in all patients. A maximum of three
embryos were transferred to each participant before 6 March 2010.
Thereafter, only a single embryo was transferred to all women under the
age of 35 years due to the new national regulations”
“In the GnRH antagonist group, gonadotropin stimulation with 150 IU of
gonadotropins rFSH (Puregon, MSD, The Netherlands) was initiated on day 3
of menstruation after discontinuation of OCPs. In the fixed GnRH antagonist
GnRH protocol in IVF

23

Adjuvant hormonal treatment
during study

Outcomes

protocol (antagonist group) daily s.c administration of ganirelix 0.25 mg
(Orgalutran, MSD, The Netherlands) was initiated on day 6 of gonadotropin
stimulation. Ultrasound and blood E2 monitoring continued until hCG
administration criteria were met with at least three follicles having a
maximum diameter of >17 mm. The cycle was cancelled if there was
monofollicular development (single dominant follicle over 17 mm) and/or
serum progesterone level was >1.5 ng/ml on the day of hCG). Likewise,
women deemed under high risk of OHSS based on the number of growing
follicles or high serum E2 levels, and women who had abruptly decreasing E2
levels during coasting and couples with total fertilization failure had their
cycles cancelled. 35–36 h after 10,000 IU hCG injection (Pregnyl, MSD, The
Netherlands), transvaginal ultrasound‐guided oocyte retrieval was
performed under sedation with propofol (propofol 1 % Fresenius KabiR,
Germany). The oocyte‐corona complexes (OOC) were denuded, and ICSI was
performed after 2 h of incubation and embryos were transferred on day 3.
Our clinical policy is to use ICSI routinely in all patients. A maximum of three
embryos were transferred to each participant before 6 March 2010.
Thereafter, only a single embryo was transferred to all women under the
age of 35 years due to the new national regulations”
“All patients received oral contraceptive pills (OCPs) for 21 days containing
30 µg of ethinyl estradiol (E2) and 3 mg of drosprinone (Yasmin, Schering,
Istanbul, Turkey) starting on day 3 of spontaneous menses of the cycle prior
to the treatment cycle… All patients received luteal support with 90 mg/day
progesterone administered intravaginally (Crinone 8 % gel, Serono, Turkey)
starting after embryo transfer. Pregnant women continued luteal support
until the 8th gestational week”
Primary outcomes:
 Ongoing pregnancy rates (not relevant to this systematic review)
Secondary outcomes:
 Day 5 E2 (not relevant to this systematic review)
 Serum E2 levels on the day of hCG administration
 Progesterone levels on the day of hCG administration (not relevant
to this systematic review)
 Endometrium at the day of hCG
 Duration of rFSH stimulation
 Total dose of rFSH administered
 Cost of COH (not relevant to this systematic review)
 GV number (not relevant to this systematic review)
 Cycle cancellation rate
 Number of metaphase II oocytes (not relevant to this systematic
review)
 Fertilization rates (not relevant to this systematic review)
 Grade 1 embryo number (not relevant to this systematic review)
 Grade 2 embryo number (not relevant to this systematic review)
 Cryopreservation rates (not relevant to this systematic review)
 Total transferred embryos (not relevant to this systematic review)
 Positive hCG rate (not relevant to this systematic review)
 Biochemical pregnancy rate
 Abortion rate (not relevant to this systematic review)
 Implantation rate (not relevant to this systematic review)
 Cancel rate
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ATTRITION
BIAS

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

 OHSS rate
 Cryopreservation rate (not relevant to this systematic review)
 Multiple pregnancy rate
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a clearly
Yes
focused question and/or PICO?
Inclusion Criteria
Yes
“women with PCOS younger than 35 years old and older
than 23 years old were recruited. All selected couples
were in their first IVF/ICSI cycles. Women with PCOS
whose body mass index was lower than 30 kg/m2 and
higher than 20 kg/m2 were included in the study”
Exclusion Criteria
Yes
We excluded women with PCOS whose ovaries did not
appear polycystic… Patients treated with hormonal
medications and other oral anti‐diabetics within the
previous 3 months were excluded from the study”
If there were specified inclusion/
Yes
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
Yes
Random numbers table. Study subjects were randomized
adequate method of
in blocks of 30.
randomisation?
Was allocation to
No
“Assigned using consecutively numbered opaque, sealed
intervention group
envelopes on the day of initiation of OCP… The envelopes
concealed?
were opened by the ART nurse coordinator who had no
other involvement in the trial”
Were patients blind to
Not reported
intervention group?
Not reported
Were investigators and
care providers blind to
intervention group?
Yes
Aside from the
experimental intervention,
were the groups treated
the same?
Were outcome assessors
Not reported
blind to intervention
group?
Were all outcomes
Yes
measured in a standard,
valid and reliable way?
Yes
Were outcomes assessed
objectively and
independently?
X% treatment
What percentage of the
No drop outs reported
X% control/
individuals recruited into
comparison
each arm of the study
dropped out?
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REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were all the subjects
Not reported
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
No
selective outcome
reporting?
Were the groups similar at Yes
baseline with regards to
key prognostic variables?
If confounding was
N/A
present, was it controlled
for?
Were there any conflicts of No
interest in the writing or
funding of this study?
Was the study sufficiently No
powered to detect any
differences between the
groups?

If statistical analysis was
undertaken, was this
appropriate?

Additional outcomes were reported to what was listed in
the methods and the registered protocol.

“Based on our previous results we assumed an ongoing
pregnancy rate of 35 % in women younger than 35 years
who had PCOS. Testing for 5 % difference in favor of one
protocol, which could be regarded as the minimum
clinically significant difference would require
approximately 1,500 patients in each arm to achieve 80 %
power at 5% significance level. This was not deemed
feasible for a single center trial, and we decided to
conduct an interim analysis when 10 % of this sample size,
i.e. 300 women, was reached. The trial would be
continued if there was a difference of ≥3 % between trial
arms. However, the difference between ongoing
pregnancy rates was <1 % and we decided to terminate
recruitment due to futility. We anticipate that our data
can contribute to future meta‐analysis on the issue”

Yes

Comments

Overall risk of bias

High

Few criteria fulfilled and the conclusions of the study are likely to be
affected.

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Very serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ opaque, sealed envelopes can be manipulated
Blinding of participants/personnel –not reported
Blinding of assessors –not reported
Incomplete data
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INCONSISTENCY

No serious

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

No serious

Certainty of evidence in
study

Selective outcome reporting – additional outcomes reported to what
was planned
No intention‐to‐treat –not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Low: We have only low confidence in the evidence supporting the
recommendation. Further research is very likely to have an important
impact, which is likely to change the estimate of effect.
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Study ID
Study citation

Overall risk of bias

Hwang 2004
Hwang, J. L., Seow, K. M., Lin, Y. H., Huang, L. W., Hsieh, B. C., Tsai, Y. L., . . . Tzeng, C. R.
(2004). Ovarian stimulation by concomitant administration of cetrorelix acetate and
HMG following Diane‐35 pre‐treatment for patients with polycystic ovary syndrome: a
prospective randomized study. Human Reproduction, 19(9), 1993‐2000
Low
Low ‐ All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
No serious
Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel‐ not reported, however not possible given
differences in protocol
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

Very serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded‐ not reported
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may change
the estimates of effect.
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Study ID
Study citation

Overall risk of bias

Kurzawa 2008 (risk of bias detail adopted from SR)
Kurzawa, R.; Ciepiela, P.; Baczkowski, T.; Safranow, K.; Brelik, P. Comparison of
embryological and clinical outcome in GnRH antagonist vs. GnRH agonist protocols for
in vitro fertilization in PCOS non‐obese patients. A prospective randomized study. J
Assist Reprod Genet 2008, 25, 365‐74
Low
Low ‐ All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel‐ however not possible to do so given differing
protocol
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

No serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may change
the estimates of effect.
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Study ID
Study citation

Overall risk of bias

Lainas 2007 (risk of bias detail adopted from SR)
Lainas, T. G.; Petsas, G. K.; Zorzovilis, I. Z.; Iliadis, G. S.; Lainas, G. T.; Cazlaris, H. E.;
Kolibianakis, E. M. Initiation of GnRH antagonist on Day 1 of stimulation as compared to
the long agonist protocol in PCOS patients. A randomized controlled trial: effect on
hormonal levels and follicular development. Hum Reprod 2007, 22, 1540‐6
Moderate
Moderate ‐ Some of the criteria have been fulfilled and those criteria that
have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ however not possible to do so given differing procols
Blinding of participants/personnel‐ as above
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

Very serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded‐ not reported
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement
Low: We have only low confidence in the evidence supporting the recommendation.
Further research is very likely to have an important impact, which is likely to change the
estimate of effect.
GnRH protocol in IVF

30

Study ID
Study citation

Overall risk of bias

Lainas 2010
Lainas, T. G., Sfontouris, I. A., Zorzovilis, I. Z., Petsas, G. K., Lainas, G. T., Alexopoulou,
E., & Kolibianakis, E. M. (2010). Flexible GnRH antagonist protocol versus GnRH agonist
long protocol in patients with polycystic ovary syndrome treated for IVF: a prospective
randomised controlled trial (RCT). Human Reproduction, 25(3), 683‐689.
Moderate
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel ‐although not possible given the differing
protocols
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

Serious

Very serious

Certainty of
evidence in study

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients‐ however, sample size required to power study was not feasible
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded‐ not reported
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement
Low: We have only low confidence in the evidence supporting the recommendation.
Further research is very likely to have an important impact, which is likely to change
the estimate of effect.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility

Fertility therapy history
Presence of other condition
Medication history
Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Mokhtar 2015
Mokhtar, S.; Sadeghi, M. R.; Akhondi, M. M.; Zafardoust, S.; Badenush, B.;
Fatemi, F.; Nazari, F.; Kamali, K.; Mohammadzade, A. ART Outcomes in GnRH
Antagonist Protocol (Flexible) and Long GnRH Agonist Protocol during Early
Follicular Phase in Patients with Polycystic Ovary Syndrome: A Randomized
Clinical Trial. Journal of Reproduction & Infertility 2015, 16, 148‐54
Antagonist group= 28.84±4.44 years
Agonist group= 27.64±3.65 years
Rotterdam criteria
Duration of infertility:
Antagonist= 4.45±3.82 years
Agonist= 4.87±3.03 years
Participants with ≥ 2 ART failure were excluded
Antagonist: 26.71±3.82 kg/m²
Agonist: 25.40±4.08 kg/m²
Not reported
None
The number of participants that were:
 Allocated/randomised: antagonist (50), agonist (50)
 Assessed at end of study: antagonist (50), agonist (50)
Avicenna infertility clinic affiliated to Avicenna Research Institute (ARI), Iran
“On day 3 of the cycle after discontinuation of oral contraceptive (OC),
ovarian stimulation was initiated when pituitary desensitization was
achieved (absence follicle diameter >10 mm and estradiol level <40 pg/ml),
using 150 to 225 IU of recombinant human FSH (Gonal‐F; Merck Serono SA,
Switzerland). rhFSH was administered in a step up fashion and the dose of
rhFSH was adjusted every 3 to 4 days according to ovarian response. In
GnRH antagonist (flexible) group, 0.25 mg of GnRH antagonist (cetrorelix
acetate, Cetrotide; Merck Serono SA, Switzerland) was started when at least
2 follicles reached 13‐14 mm and continued until HCG administration. 10000
IU HCG was administered as an intramuscular injection for final oocyte
maturation, when at least 2 follicles with diameter of at least 17 mm were
observed. Transvaginal ultrasound (Honda 2000 HS, Japan) guided oocyte
collection was performed 36 hr after HCG injection. Following ICSI and
embryo culture, cleavage embryos were transferred into the uterus on the
3rd day after oocyte retrieval”
“On day 3 of the cycle after discontinuation of oral contraceptive (OC),
ovarian stimulation was initiated when pituitary desensitization was
achieved (absence follicle diameter >10 mm and estradiol level <40 pg/ml),
using 150 to 225 IU of recombinant human FSH (Gonal‐F; Merck Serono SA,
Switzerland). rhFSH was administered in a step up fashion and the dose of
rhFSH was adjusted every 3 to 4 days according to ovarian response. In
GnRH agonist (long protocol) group, 0.5 mg of GnRH agonist (Buserelin
acetate, superfact, Sanofi‐Aventis, Germany) was commenced from day 21
prior to menstrual cycle and was reduced to 0.25 mg with gonadotropin
stimulation and continued until HCG (choriomon, IBSA, Switzerland)
GnRH protocol in IVF
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PERFORMANCE BIAS

SELECTION BIAS

administration. 10000 IU HCG was administered as an intramuscular
injection for final oocyte maturation, when at least 2 follicles with diameter
of at least 17 mm were observed. Transvaginal ultrasound (Honda 2000 HS,
Japan) guided oocyte collection was performed 36 hr after HCG injection.
Following ICSI and embryo culture, cleavage embryos were transferred into
the uterus on the 3rd day after oocyte retrieval”
Adjuvant hormonal treatment
“All patients received oral contraceptive (ovocept LD, Abureihan, Iran)
during study
pretreatment for 21 days in the cycle preceding ovarian stimulation”
“Luteal phase support was obtained with progesterone (Progesterone in Oil
50 mg/mL, Iran Hormone, Iran) as an intramuscular injection from the day
after ovum pick up and 100 mg after embryo transfer.”
Outcomes
Primary outcome: clinical pregnancy
Secondary outcomes:
 total amount of rhFSH administered
 total days of rhFSH administered
 number of oocytes retrieved
 number of mature oocytes (not relevant to this evidence review)
 number of fertilized oocytes (not relevant to this evidence review)
 good quality embryos (not relevant to this evidence review)
 embryo implantation rate (not relevant to this evidence review)
 incidence of severe OHSS
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Yes
Does the study have a clearly
focused question and/or PICO?
Inclusion Criteria
Yes
Women with PCOS aged 20‐38 years with normal prolactin
and thyroid function tests and normal cardiac, hepatic and
renal functions who had normal spontaneous onset of
puberty and normal sexual development.
Exclusion Criteria
Yes
The subjects with FSH>12 or≥ 2 ART failure or ≥2 first
trimester abortion were excluded.
Yes
If there were specified inclusion/
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Yes
Did the study have an
Computer generated random letters
adequate method of
randomisation?
Not reported
Was allocation to
intervention group
concealed?
Were patients blind to
Not reported
However, would not be possible due to differing protocols
intervention group?
Were investigators and
Not reported
care providers blind to
intervention group?
Yes
Aside from the
experimental intervention,
were the groups treated
the same?
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DETECTION BIAS
ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

Were outcome assessors
blind to intervention
group?
Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Not reported

Yes

Yes

X% treatment
X% control/
comparison

None reported

Were all the subjects
Yes
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
Yes
selective outcome
reporting?
Were the groups similar at Yes
baseline with regards to
key prognostic variables?
If confounding was
present, was it controlled
for?
Were there any conflicts of
interest in the writing or
funding of this study?
Was the study sufficiently
powered to detect any
differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

Comments

Overall risk of bias

N/A

No

Not reported

Yes

Data from antagonist flexible protocol group used as intervention group for this
evidence review.
Moderate
Moderate ‐ Some of the criteria have been fulfilled and those criteria
that have not been fulfilled may affect the conclusions of the study.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
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INCONSISTENCY

RISK OF BIAS

Very serious

No serious

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

Serious

Serious

No serious

Certainty of evidence in
study

Randomisation sequence generation (they should all be randomised)
Concealment – not reported
Blinding of participants/personnel ‐ however, would not be possible due
to differing protocols
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue
Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
Very low: Any estimate of effect is very uncertain.
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Study ID
Study citation

STUDY CHARACTERISTICS
Adolescents/adults
PCOS phenotype/criteria used
Presence of infertility
Fertility therapy history
Presence of other condition

Medication history
Concurrent lifestyle intervention
N

Setting
Intervention

Comparison

Tehraninejad 2010
Tehraninejad, E. S.; Nasiri, R.; Rashidi, B.; Haghollahi, F.; Ataie, M.
Comparison of GnRH antagonist with long GnRH agonist protocol after OCP
pretreatment in PCOs patients. Arch Gynecol Obstet 2010, 282, 319‐25
1: 28.99±6.1 years
2: 30.43±5.08 years
Rotterdam
1: 7.82±4.70 years
2: 8.6±4.61 years
Participants were excluded if they had previously undergone IVF or ICSI. No
details of other types of previous fertility treatment.
1: 28.99±6.12 kg/m²
2: 30.43±5.08 kg/m²
No other conditions reported
Not reported
None
The number of participants that were:
 Allocated/randomised: 95 randomised
 Assessed at end of study: 45 completed trial in both groups (90 in total)
Valiasr Center for advanced reproductive services, Iran
“all women underwent pretreatment with the same OCP for 21 days in the
previous cycles. If the ovaries were quiescent on ultrasound, and
endometrium was thin (≤5 mm) COS was commenced on day 2–3 of
withdrawal bleeding with 150–225 IU HMG (Merional, IBSA) IM based on the
patients’ age and BMI. Administration
of 0.25 mg Cetrolix acetate (Cetrotide, Serono, Switzerland) SQ daily
initiated as soon as the follicles reached a size of 12–14 mm and continued
every morning after
wards, including the day of trigger. In both groups, monitoring of follicular
growth was achieved with serial ultrasound and serum E2 measurements
and the dose of gonadotropins was adjusted according to follicular
response. When at least two leading follicles were ≥18 mm in diameter,
serum E2 levels were measured. If E2 level was measured to be less than
3,000 pgr/ml, patients in both groups would receive 10,000 IU hCG (Profasi,
Serono, Switzerland) IM… if E2 ≥3,000 pgr/ml, Superfact 500 mg SQ was
administered for Wnal oocyte maturation. In both groups,
transvaginal ultrasound directed oocyte retrieval performed 34–36 h after
hCG or Superfact administration. The embryos were graded accordingly to
the criteria
described by Cummins et al. Two or three embryos were transferred 72 h
after oocyte retrieval using Cook catheter (Cook Medical Incorporated,
Bloomington, IL, USA)”
“The women underwent a dual pituitary suppression, which consisted of
pretreatment with low dose OCP (30 g Ethinil Stradiol plus 0.3 mg
levonorgestrol, Iran Hormon, Iran) for 21 days in the previous cycle
overlapping with 500 mcgr Buserelin per day (Superfact, Aventis, Germany)
subcutaneously (SQ) commenced on day 19–20 of OCP cycle. Transvaginal
ultrasound and serum estradiol (E2) measurements were performed after
GnRH protocol in IVF
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the onset of menses to confirm pituitary suppression. Once the baseline
levels of E2 fell below 50 pgr/ml and follicular quiescence were achieved,
the dose of Buserelin was reduced to 250 mcgr daily and COS was
commenced with
150–225 IU HMG (Merional, IBSA, Switzerland) intramuscularly (IM) once
daily depending on patients’ age and body mass index (BMI). Buserelin was
continued until the day of HCG administration… In both groups, monitoring
of follicular growth was achieved with serial ultrasound and serum E2
measurements and the dose of gonadotropins was adjusted according to
follicular response. When at least two leading follicles were ¸18 mm in
diameter, serum E2 levels were measured. If E2 level was measured to be
less than 3,000 pgr/ml, patients in both groups would receive 10,000 IU hCG
(Profasi, Serono, Switzerland) IM. In the control group, if E2 level was more
than 3,000 pgr/ml, HMG administration was stopped while Superfact
injection was continued. Daily measurement of E2 level was performed and
HCG was administered when E2 level fell below 3,000 pgr/ml (Coasting)…
The embryos were graded accordingly to the criteria described by Cummins
et al. Two or three embryos were transferred 72 h after oocyte retrieval
using Cook catheter (Cook Medical Incorporated, Bloomington, IL, USA)”
Adjuvant hormonal treatment
“The women underwent a dual pituitary suppression, which consisted of
during study
pretreatment with low dose OCP (30 g Ethinil Stradiol plus 0.3 mg
levonorgestrol, Iran Hormon, Iran) for 21 days in the previous cycle”
“All patients received 800 mg vaginal microionized progesterone (Cyclogest,
Actavis, England) and 4 mg oral estradiol Valerate daily started the evening
after oocyte retrieval and continued until a negative pregnancy test or a 10‐
week gestation”
Outcomes
Primary outcomes: incidence of moderate and severe OHSS
Secondary outcomes:
 fertilization (not relevant to this evidence review)
 pregnancy rate
 number of oocytes retrieved
 number of good quality embryos transferred (not relevant to this
evidence review)
 E2 level on the day of hCG administration (not relevant to this
evidence review)
 number of HMG ampules used
 total days of HMG treatment
ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Partial
Does the study have a clearly
The outcomes aren’t clearly listed in the study question
focused question and/or PICO?
Inclusion Criteria
Yes
Women with PCOS, age < 35 years, basal FSH < 10 IU/L
and undergoing their first cycle of the ART
Exclusion Criteria
Yes
Secondary infertility, previous IVF or ICSI, thyroid
dysfunction, hyper prolactinemia, uterine abnormality and
solitary ovary
If there were specified inclusion/
Yes
exclusion criteria, were these
appropriate?
INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
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SELECTION BIAS
PERFORMANCE BIAS
DETECTION BIAS
ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER
INTERNAL
VALIDITY/BI

Did the study have an
adequate method of
randomisation?
Was allocation to
intervention group
concealed?
Were patients blind to
intervention group?
Were investigators and
care providers blind to
intervention group?
Aside from the
experimental intervention,
were the groups treated
the same?
Were outcome assessors
blind to intervention
group?
Were all outcomes
measured in a standard,
valid and reliable way?
Were outcomes assessed
objectively and
independently?
What percentage of the
individuals recruited into
each arm of the study
dropped out?

Yes

Computer‐generated randomized schedules

Unclear

Sealed envelopes handed to the patients

Not reported

However, wouldn’t be possible to blind given the differing
protocols

Not reported

Yes

Not reported

Yes

Yes

X% treatment
X% control/
comparison

Antagonist= 6.25% (2 participants excluded due to ovarian
cyst ≥10mm and 1 due to personal reasons)
Agonist= 4.26% (2 lost to follow up)

Were all the subjects
Yes
analysed in the groups to
which they were randomly
allocated (ie intention to
treat analysis)?
Is the paper free of
Yes
selective outcome
reporting?
Were the groups similar at Yes
baseline with regards to
key prognostic variables?
If confounding was
N/A
present, was it controlled
for?
Were there any conflicts of No
interest in the writing or
funding of this study?
Was the study sufficiently Yes
powered to detect any
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differences between the
groups?
If statistical analysis was
undertaken, was this
appropriate?

Yes

Comments

Overall risk of bias

Low

Low ‐ All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

INCONSISTENCY

RISK OF BIAS

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious, if more than one of the boxes are ticked, it is very serious
Serious
Randomisation sequence generation (they should all be randomised)
Concealment‐ unclear (sealed envelopes could be manipulated)
Blinding of participants/personnel ‐however not possible to do so given
differing protocols
Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue
No serious
Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

PUBLICATION BIAS

IMPRECIS
ION

INDIRECTNESS

No serious

No serious

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue
Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue
Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue
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Certainty of evidence in
study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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5.9c
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS undergoing GnRH antagonist IVF/ICSI treatment, is the use of
hCG trigger or GnRH agonist trigger the most effective for improving fertility outcomes?
Prevalence and problem
IVF‐treatment
PCOS is the most common cause of anovulation in infertile women (8‐10%). Conversely, anovulation is not an
indication for IVF, however in case of permanent failure of different ovulatory treatments or gynecological
associated pathologies IVF should be considered. Since there are different needs for IVF in PCOS infertile women,
data are not feasible to know the anovulatory component of this health demand.

Ovarian Hyperstimulation Syndrome
One of the prominent causes of ovarian hyperstimulation syndrome (OHSS) is the occurrence in women with PCOS
undergoing ovarian hyperstimulation for IVF particularly in hCG as ovulation triggering.

Clinical gap and need for guidance
Early in 1990 an alternative to exogenous hCG triggering emerged. Initial pituitary flare effect on LH‐FSH release
by GnRH‐agonist administration as an additional ovulatory option for IVF. The choice to trigger final oocyte
maturation with GnRH agonist, instead of hCG, prevents OHSS in PCOS patients at risk. The clinical feature of this
pharmacological approach supports the clinical determination of making this protocol the first choice.
Nevertheless in the initial steps pregnancy rate was very low.

GnRH‐agonist ‐ hCG administration ‐ efficacy
Interesting a single bolus of GnRH agonist administration during late follicular development of PCOS women
treated with gonadotropins resulting in a surge of endogenous FSH and LH for final oocyte maturation and
fertilization.
GnRHa trigger and the subsequent results an extremely pregnancy loss despite a standard luteal support.
Defective luteal phase following GnRH‐agonist triggering causes restrained LH pulsatility favoring luteolysis and
diminish implantation rate.
Regarding OHSS high –risk patients who are mainly PCOS patients, different approaches for luteal phase rescue
have been suggested after GnRH agonist trigger. The different approaches emerged from Scandinavian scientist
for luteal phase rescue after GnRH‐agonist trigger. They suggest the administration of a bolus of 1500 IU of hCG
the day of oocyte retrieval. In addition a conventional luteal support was also included.
An alternative option in patients at high risk of OHSS is to freeze oocytes or embryos after GnRH agonist triggering
and transfer in subsequent either natural or subtitutes freeze –thaw cycles. Luteal phase support included vaginal
progesterone and estradiol. This modifies approach after GnRH agonist trigger resulted in a live birth close to 50
%. Shapiro in the USA reported similar data. An alternative option in patients at high risk of OHSS is to freeze
embryos after GnRHa trigerring and transfer in subsequent either natural or substitutes freeze –thaw cycles.

Embryo transfer in OHSS‐risk patients.
The motive of lower pregnancy rate after GnRH agonist triggering of final oocyte maturation and fresh embryo
transfer is unknown. It is likely associated a defective luteal phase. Interesting a number of investigators found
lower clinical pregnancy rate in fresh embryo than frozen thawed embryo replacement in cycles from the same
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cohort. These data suggest that the better pregnancy rate is dependent of the endometrial quality than the origin
of the embryo.
It would be advisable to study in details male factor. In our setting the majority of PCOS women undergoing
ovarian hiperstimulation following IVF are due to male factor infertility. Obviously additional women reproductive
dysfunctions must be considered.
The relatively new protocol for hyperstimulation of PCOS women following IVF including GnRH‐antagonist‐ GnRH
agonist and low doses of hCG should be confirmed by a large number of participants. This research should be
international including large RCT trials analyzing OHSS syndrome‐ Pregnancy rates‐ birth rates etc.

FINAL COMMENTS
I do have some concerning the clinical question of the present survey. I think that the understanding of efficacy
could be oriented in how to reduce the OHSS (There are several types of OHSS) or only improving fertility
outcomes “ per se “ due to both are very important issue.
Previously it was debated whether or not long GnRH‐agonist protocol was superior to the GnRH‐antagonist
protocol in term of reproductive outcomes. Meta‐analysis showed no difference in the birth rate between the two
analogs.
Interesting the GnRH‐a protocol associated with the administration of a bolus of 1500 IU of hCG immediately
after oocyte pick‐up following by a standard luteal phase support, exhibits a significant reduction in OHSS and
improve pregnancy outcomes. This option is highly recommended. Initial information suggest that this approach
might better. However a large clinical trial RCTS is needed to confirm these initial data.
Frozen thawed embryo is an attractive option for PCOS patients due to satisfactorily endometrium that can be
accomplished with estradiol and progesterone in the presence or absence of GnRH agonist. This option makes
possible the selection and numbers of embryo transfer. It is important to highlights that these techniques and
skills are not available in many reproductive clinics.

Recommendations
CLINICAL PRACTICE POINT
Practice point made for GnRH protocol question also relevant here:
For a woman with PCOS embarking on an IVF/ICSI cycle with a GnRH antagonist protocol at an increased risk of
developing OHSS or where it is planned to not perform a fresh embryo transfer, consideration should be given to
triggering final oocyte maturation with a GnRH agonist and freezing all suitable embryos.

Clinical considerations
Desirable effects
The choice to trigger final oocyte maturation with GnRH antagonist instead of hCG is a critical point to prevent
OHSS.
Undesirable effects
hCG alone induces oocyte maturation but it is associated with OHSS.
Values
The pharmacological approach is a valuable option.
Balance affects
The balances between the options favour desirable suggestion.
Subgroups
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Women with BMI30 presumably will need high doses of gonadotropins which is associated with high risk of
OHSS.
Certainty of evidence of required resources
The centre should have fast oestradiol measurements, standard ultrasound machines and access to an intensive
care unit in case of complex OHSS. The medical group should be professionals with clinical experience in this
complicated health condition. Costs is a problem. This is an important issue in developing countries where many
participants do not have health insurance and the National Health Service does not support IVF.
Cost‐effectiveness
Yes
Equity
already mentioned
Acceptability
The benefit of the new treatment is an attractive option. Combine treatment: Antagonist‐ Agonist‐ hCG (1000‐
1500 IU) at the time of ovum pick‐up.
Feasibility
It possible to set up the recommendation. However the centre has to have the ad hoc connection in the case of
severe OHSS.
Implementation
The physicians should present clear information about the potential risk in addition to a well‐defined informed
consent.
Monitoring and evaluation
Number of couples that accept the potential risk. The professionals of the centre should monitor the patients
nearby. Evaluation of the results should be clearly aware.
Research Priorities
I do think that this new combine approach is not an experimental treatment. However is imperative to develop
clearly strict design and guidelines.
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EVIDENCE REVIEW
Clinical question:
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, does the
choice of FSH effect fertility outcomes?
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Background
Different preparations of FSH exist. FSH can be purified from human urine (uFSH) or it can be synthesised by
animal cell lines using recombinant DNA techniques (rFSH). Urinary preparations have varying levels of LH
activity and other impurities. The LH activity in urinary gonadotrophin preparations is known to stimulate
androgen production in theca cells and it plays an important role in completing maturation of the follicle.
However, it is known that less than 1% of follicular LH receptors needs to be occupied in order to elicit
maximal steroidogenesis and it is therefore possible that enough endogenous LH is present during controlled
ovarian stimulation to promote androgen synthesis and oocyte maturation without the need for extra LH
activity in FSH preparations. The perceived clinical benefits of rFSH versus uFSH are the subject of ongoing
debate and both types of preparations remain commonly used.

Summary of evidence
Included studies
One randomized controlled trial (level II) was identified by the search which investigated whether
the choice of FSH affects fertility outcomes in women with PCOS undergoing IVF.
Table of characteristics of the included study
Study ID
ROB
Interventions

Turkcapar 2013
Moderate
1: GnRH agonist (Leuprolide acetate) commenced mid‐luteal phase at 1.0 mg/d, then
reduced to 0.5mg/d. hMG 150IU/d for ovarian stimulation. 5000 IU hCG when at least
3 follicles reached a mean diameter of 18mm*
2: GnRH agonist (Leuprolide acetate) commenced mid‐luteal phase at 1.0 mg/d, then
reduced to 0.5mg/d. rFSH 150IU/d for ovarian stimulation. 5000 IU hCG when at least
3 follicles reached a mean diameter of 18mm*

Setting
Duration
PCOS/
Phenotype
N
Age (years)
BMI (kg/m2)

*Gonadotropin withheld during coasting, GnRH reduced to 0.5mg/d
Turkey
1 cycle
Rotterdam
Phenotype not reported.
1: 38
2: 42
1: 25.85±3.92
2: 25.98±3.92
1: 25.85±4.90
2: 25.08±4.38
Not reported

History of
fertility
treatment
Adjuvant
Yasmin during the cycle preceding ovulation induction. Vaginal progesterone gel was
hormonal
given from the time of oocyte retrieval until clinical pregnancy.
treatment
Data are presented as mean ± standard deviation. ROB, risk of bias.
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Methodological quality/risk of bias
This study of moderate risk of bias should be interpreted with caution. While it is a randomised study,
reasons for the moderate risk of bias rating include: it is unclear whether allocation to the intervention
group was concealed; it is unclear whether participants, investigators and outcome assessors were blinded
to the intervention group; it is unclear which groups participants lost to follow up were from; it is unclear if
all participants were analysed in the groups to which they were randomly allocated; and a power calculation
was not reported. These methodological issues are likely to have an impact on the direction of bias and
reliability of the findings.
It is also important to consider that the study does not report cancellation rate either before egg retrieval
(i.e. for excess OHSS risk) or after. Hence, it is unclear whether it is certain that the outcomes for total FSH
dose, egg yield are per couple randomised or per patient having an egg collection. Oocyte number (and
other outcomes) could be biased if data was not included if patients were cancelled.

Generalisability
The population studied is generalisable to the target population for this evidence review. This study was
conducted in a research hospital Turkey in 2008, although it is important to note that the sample size is
small.

Findings
In this small study (80 participants) of moderate risk of bias, there is moderate certainty for outcome data:
total dose of gonadotropin (IU); duration of ovarian stimulation (days); OHSS (n,%); maximum serum
estradiol level (pg/mL); clinical pregnancy rate per cycle (%); number of oocytes retrieved; take home baby
rate per cycle (%). There were statistically significant differences between the two groups for: the duration
of ovarian stimulation required, the maximum serum estradiol level, and the number of oocytes retrieved.
No statistically significant differences were found between groups for the total dose of gonadotropin used,
OHSS rate, clinical pregnancy rate per cycle and take home baby rate per cycle.
Study ID

Turkcapar 2013
GRADE: ⊕⊕⊕MODERATE certainty (A2)*
Outcome (unit)
Time point
N
Results
Favours (p value)
Total dose of
1 cycle
80
1: 1716.06±511.52
ND (0.57)
gonadotropin (IU)
2: 1429.50±340.54
Duration of ovarian
1 cycle
80
1: 11.46±1.90
rFSH (0.025)
stimulation (days)
2: 10.36±1.58
OHSS (n,%)
1 cycle
80
ND (0.14)
1: 0 (0.0%)
2: 5 (11.9%)
Maximum serum
1 cycle
80
hMG (0.02)
1: 2880.23±1284.22
2: 3779.52±1487.70
estradiol level (pg/mL)
Clinical pregnancy rate 1 cycle
80
ND (0.14)
1: 23.1
2: 40.5
per cycle (%)
Number of oocytes
1 cycle
80
rFSH (0.002)
1: 9.54±4.31
2: 13.60±5.56
retrieved
Take home baby rate
1 cycle
80
ND (0.27)
1: 23.1
2: 35.7
per cycle (%)
Endpoint outcome data are presented as mean ± standard deviation. NR, not reported; *Legend for GRADE
certainty: A2, very serious risk of bias; ND, no statistically significant difference.
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Recommendations
CLINICAL CONSENSUS RECOMMENDATION
Women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI can be prescribed
urinary or recombinant FSH as there is insufficient evidence to recommend a particular type of FSH
preparation.
CLINICAL PRACTICE POINT
Availability, convenience and costs considerations may be an important factor in the decision.

RESEARCH RECOMMENDATION

Further adequately powered, well designed, conducted and reported RCTs are required to
compare the different types of FSH preparations in women with PCOS undergoing (controlled)
ovarian (hyper) stimulation for IVF/ICSI using GnRH antagonist or GnRH agonist long protocol with
important outcomes such as live birth rate per cycles started, cumulative live birth rate from one egg
retrieval, OHSS and cost effectiveness.

Justification
Only one small study has been identified investigating two different FSH preparations (uFSH versus rFSH) in
women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI. Nevertheless, the
moderate evidence available from this study is broadly in line with a systematic review and meta‐analysis
looking at this same question in a general IVF population. A total of 42 trials with a total of 9606 couples
comparing rFSH against three different uFSH preparations were analysed [Cochrane Database Syst Rev. 2011
Feb 16;(2):CD005354. doi: 10.1002/14651858.CD005354.pub2.]. Comparing rFSH to any of the other
gonadotrophins irrespective of the down‐regulation protocol used, did not result in any evidence of a
statistically significant difference in live birth rate or a difference in the OHSS rate. The authors conclude that
clinical choice of gonadotrophin should depend on availability, convenience and costs and that further
research on these comparisons is unlikely to identify substantive differences in effectiveness or safety.

References
Turkcapar, A. F.; Seckin, B.; Onalan, G.; Ozdener, T.; Batioglu, S. Human menopausal gonadotropin versus
recombinant FSH in polycystic ovary syndrome patients undergoing in vitro fertilization. International
Journal of Fertility and Sterility 2013, 6, 238‐43
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GRADE framework
Interactive Evidence to Decision Framework
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, does the
choice of FSH effect fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in evidence review.
Panel discussion

There were small statistically significant differences between the two groups for the duration of ovarian
stimulation required, the maximum serum estradiol level, and the number of oocytes retrieved (+4 eggs in
favour of recombinant FSH). These outcomes are of minimal benefit to the patient. Ultimately, the outcome
that infertile patients wish for is the term birth of a healthy baby.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in evidence review.
Panel discussion
While the available evidence is inconclusive, there is the potential for a higher risk of OHSS with rFSH. The
number of oocytes retrieved was significantly higher and the risk of OHSS was 11.9% vs 0% in the rFSH vs uFSH
group respectively.

Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

Choice of FSH for IVF
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No included studies

Very low

Low

Moderate

High

Research evidence
See above in evidence review.
Panel discussion
The body of evidence included here is of moderate certainty with serious risk of bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Choice may be determined by availability and cost in consultation with the patient.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Not applicable. No option was favoured in the recommendation.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Choice of FSH for IVF
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Research evidence

No evidence was identified to address this criterion.
Panel discussion
The clinical choice of gonadotrophin should depend on availability, convenience, costs and preferences of the
patient given that there is no strong evidence to favor one FSH preparation over another.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Choice of FSH for IVF
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Panel discussion

NA

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
There are no foreseeable concerns stakeholders might have with the recommendation of no preference.
Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

Yes. No option was favoured.
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CONCLUSIONS
Consensus recommendation
Women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI can be prescribed urinary or
recombinant FSH as there is insufficient evidence to recommend a particular type of FSH preparation.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Practice point

Availability, convenience and costs considerations may be an important factor in the decision.
Justification
Selection bias regarding cancellation rates.
Subgroup considerations
NA
Implementation considerations
NA
Monitoring and evaluation
NA
Research priorities
Further adequately powered, well designed, conducted and reported RCTs are required to compare the different
types of FSH preparations in women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI
using GnRH antagonist or GnRH agonist long protocol with important outcomes such as live birth rate per cycles
started, cumulative live birth rate from one egg retrieval, OHSS and cost effectiveness.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and
table of excluded studies for the search that was used to identify articles for all thirteen evidence reviews
within this guideline development group.

PICO

Inclusion criteria

KEY CONTACT: Luk Rombauts RANK: 6

Participants (P)

Intervention
(I)

Comparison
(C)

Outcomes (O)

Study
type

Limits

Women of any age,
ethnicity and weight
with PCOS diagnosed by
Rotterdam, NIH or AIS
AND

Any type,
dose and
frequency of
recombinant
FSH (rFSH) or
any of:
HMG, HP‐
HMG (highly
purified
HMG), uFSH‐P
(purified
urinary FSH)
or uFSH‐HP
(highly
purified
urinary FSH)

Any other
intervention
out of: HMG,
HP‐HMG
(highly purified
HMG), uFSH‐P
(purified
urinary FSH) or
uFSH‐HP
(highly purified
urinary FSH)

Live birth rate,
pregnancy rate
(biochemical or
clinical ultrasound),
ovulation, amount
of gonadotrophins
used, duration of
ovarian stimulation,
maximum serum
estradiol level (or
serum estradiol
level on the day of
trigger), number of
oocytes collected,
single and multiple
pregnancies,
miscarriage rate,
OHSS rate, other
adverse events,
quality of life, cost
effectiveness.

Evidence
based
guidelin
es,
systema
tic
reviews,
health
technolo
gy
assessm
ents,
randomi
sed
controlle
d trials
(RCTs).

English
language
No date
limit.
New
search.

Placebo, no
intervention
or any
intervention
other than
recombinant
FSH.

Any
intervention
other than
those listed in
the inclusion
criteria.

None.

Non‐
evidence
based
guidelin
es, non‐
systema
tic
reviews,
any
study
lower
than a
RCT.

with or without co‐
existing infertility
factors (other than
anovulation) AND
Undergoing IVF/ICSI
Treatment using a GnRH
antagonist protocol or
GnRH agonist long
protocol (need to
analyse separately as
subgroups and also
combined in any meta‐
analysis)
Also specifically
identifying the 4
phenotypes where
possible.

Exclusion criteria

Women without
diagnosis of PCOS.
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Appendix II: Appraisal table of included study
Study ID

Turkcapar 2013

Study citation

Turkcapar, A. F., Seckin, B., Onalan, G., Ozdener, T., & Batioglu, S. (2013). Human
menopausal gonadotropin versus recombinant FSH in polycystic ovary syndrome
patients undergoing in vitro fertilization. International Journal of Fertility and
Sterility, 6(4), 238‐243.

STUDY CHARACTERISTICS
Adolescents/adults

hMG group= 25.85 ± 3.92 years
rFSH group= 25.98 ± 3.92 years

PCOS phenotype/criteria
used

“PCOS was diagnosed according to the revised Rotterdam criteria by the
European Society for Human Reproduction/American Society of Reproductive
Medicine (ASRM) as the presence of oligo‐and/or anovulation and
sonographically confirmed polycstic ovaries”

Presence of infertility

Not reported

Fertility therapy history

Not reported

Presence of other condition

Not reported.
hMG group= 25.85±4.90 kg/m2
rFSH group= 25.08±4.38 kg/m2

Medication history

Not reported

Concurrent lifestyle
intervention

None

N

The number of participants that were:

Setting

 Allocated/randomised: 84 (distribution between groups not reported)
 Assessed at end of study: 38 (hMG group), 42 (rFSH group)
Zekai Tahir Burak Women’s Health Education and Research Hospital, Turkey

Intervention

“Leuprolide acetate (Lucrin Daily, Abbott Cedex, Istanbul, Turkey) therapy was
started in the mid‐luteal phase at an initiation dose of 1.0 mg subcutaneous (SC)
daily until pituitary down‐regulation was established.
After gonadotropin releasing hormone (GnRH) analogue suppression was
achieved with an endometrial thickness <5 mm and serum estradiol (E2) level
<45 pg/mL, the leuprolide acetate dose was reduced to 0.5 mg daily. For ovarian
stimulation, we randomized patients to one of the following
treatments: hMG (Menogon, Ferring Pharmaceuticals, Istanbul, Turkey) or rFSH
(Gonal‐F, Serono, Istanbul, Turkey) with an initial 150 IU daily dose…
Gonadotropin dosage was adjusted accordingly by serum E2 levels and
sonographic findings. Human chorionic gonadotropin (hCG, Pregnyl, Organon,
Choice of FSH for IVF
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the Netherlands) at a dose of 5.000 IU intramuscular (IM) was administrated
when at least three follicles reached a mean diameter of 18 mm. The criteria for
coasting in our institute were the presence of at least 20 follicles, each
measuring ≥10 mm in diameter , of which ≥20% of these follicles had diameters
≥15 mm and serum E2 levels >3600 pg/mL. During the coasting period,
gonadotropin was withheld and leuprolide acetate was continued at 0.5 mg/d.
Blood samples were taken daily until serum E2 levels decreased to ≤4000 pg/mL
when hCG was administered. Transvaginal oocyte
retrieval was scheduled 36 hours after the hCG injection. Intracytoplasmic
sperm injection was performed for all metaphase II (MII) oocytes per our
clinical policy. Fertilization was assessed at 20 ± 1 hour and embryo quality was
assessed at 28, 44 and 68 hours (±1 hour) after oocyte retrieval. We
defined a top‐quality embryo as one that had four cells on day 2 and eight cells
on day 3, with no multinucleation and fragmentation. A maximum of
four embryos were transferred at two or three days after oocyte retrieval. This
study was conducted before the new legislation that limited the number of
embryos to be transferred in our country. Therefore, multiple embryos were
transferred during this study period”
Comparison

See above

Adjuvant hormonal
treatment during study

“All patients were treated with oral contraceptive pills (Yasmin, Scherring,
Germany) during the cycle preceding ovulation induction…For luteal support,
vaginal progesterone gel (Crinone 8%, Merk Serono, Germany) at a dose of 90
mg/day was given from the time of oocyte retrieval until clinical pregnancy (9‐10
weeks of gestation) or negative serum β‐hCG test (13‐15 days after embryo
transfer)”

Outcomes



















Duration of gonadotropin stimulation
Total dose of gonadotropin
Peak E2
Number of mature follicles (not relevant to this systematic review)
Number of intermediate sized follicles (not relevant to this systematic
review)
Endometrial thickness (not relevant to this systematic review)
Number of oocytes retrieved
Number of MII oocytes (not relevant to this systematic review)
Percentage of MII oocytes
Number of oocytes fertilized (not relevant to this systematic review)
Fertilization rate (not relevant to this systematic review)
Number of top quality embryos (not relevant to this systematic review)
Number of embryos transferred (not relevant to this systematic review)
Clinical pregnancy rate per cycle
Coasting requirement (not relevant to this systematic review)
OHSS
Take home baby rate per cycle
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ISSUES TO CONSIDER TO ASSIST WITH RISK OF BIAS ASSESSMENT
Does the study have a clearly
focused question and/or
PICO?

Yes

Inclusion Criteria

Yes

Women with PCOS

Exclusion Criteria

Yes

“Females older than 39 years or serum FSH
levels >12mIU/mL, history of ovarian surgery and/or the
presence of severe male infertility that required testicular
sperm extraction”

If there were specified
inclusion/ exclusion criteria,
were these appropriate?

Yes

DETECTION BIAS

PERFORMANCE BIAS

SELECTION BIAS

INTERNAL VALIDITY – HAS THIS STUDY BEEN CONDUCTED RIGOROUSLY IN ORDER TO REDUCE BIAS?
Did the study have an
adequate method of
randomisation?

Yes

Was allocation to
intervention group
concealed?

Not reported

Were patients blind to
intervention group?

Not reported

Computer‐generated randomization list

Were investigators and Not reported
care providers blind to
intervention group?
Aside from the
experimental
intervention, were the
groups treated the
same?

Yes

Were outcome
assessors blind to
intervention group?

Not reported

Were all outcomes
measured in a
standard, valid and
reliable way?

Yes

Were outcomes
assessed objectively
and independently?

Yes
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ATTRITION BIAS
REPOR
T BIAS
CONFOUNDING
OTHER INTERNAL VALIDITY/BIAS

X% treatment
What percentage of
X% control/
the individuals
recruited into each arm comparison
of the study dropped
out?
Were all the subjects
analysed in the groups
to which they were
randomly allocated (ie
intention to treat
analysis)?

Not reported

Is the paper free of
selective outcome
reporting?

Yes

4 participants lost to follow up, not reported which groups
they were from

No registered protocol, however all outcomes described in
the methods were listed in the results section

Yes
Were the groups
similar at baseline with
regards to key
prognostic variables?
If confounding was
present, was it
controlled for?

N/A

Were there any
conflicts of interest in
the writing or funding
of this study?

No

Not reported
Was the study
sufficiently powered to
detect any differences
between the groups?
If statistical analysis
was undertaken, was
this appropriate?

Authors declared no conflicts of interest

No report of a power calculation

Yes

Comments

Overall risk of bias

Moderate

Moderate ‐ Some of the criteria have been fulfilled and
those criteria that have not been fulfilled may affect the
conclusions of the study.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
Choice of FSH for IVF
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If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious

Randomisation sequence generation (they should all be randomised)
Concealment‐ not reported
Blinding of participants/personnel‐ not reported

RISK OF BIAS

Blinding of assessors‐ not reported
Incomplete data
Selective outcome reporting
No intention‐to‐treat‐ not reported
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

No serious

Population dissimilarity (Not relevant for single RCTs)

INDIRECTNESS

Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for the
comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient

No serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

PU
BLI

IMPRECISION

Other issue

No serious

Commercially funded
Choice of FSH for IVF
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Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue

Certainty of evidence
in study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which may
change the estimates of effect.

Choice of FSH for IVF

16

5.9e
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for
IVF/ICSI, is exogenous LH treatment during IVF/ICSI effective for improving fertility outcome?
Clinical problem
Ovarian stimulation for IVF/ICSI in patients with PCOS is characterized by a risk of multiple follicular development
leading to a high incidence of OHSS and multiple pregnancies. The chronic low dose step‐up protocol with
exogenous FSH in securing single (fewer) dominant follicle selection is an alternative method to avoid multi‐
follicular development. During late follicular development, LH is essential to achieve adequate ovarian
steroidogenesis and develop the subsequent capacity of the follicle to ovulate and luteinize. Is recombinant LH
supplement recommended during IVF/ICSI in patients with PCOS for improving fertility outcome?

Prevalence and problem
PCOS is the most common cause of anovulatory infertility. Increased LH secretion or elevated LH/FSH ratio in
women with PCOS has been suggested to be involved in the pathogenesis of decreased fertility. The proposed
mechanisms include inhibition of oocyte maturation leading to premature oocyte maturation as well as its
deleterious effects on granulosa cell steroidogenesis and endometrial receptivity (1,2). Additionally, elevated
serum LH is associated with an increased incidence of early pregnancy loss (3).

Summary of key information
Obese women with PCOS more often experience menstrual disturbance and are more likely to be anovulatory.
Additionally, they are less likely to ovulate in response to either clomiphene citrate or gonadotropin (FSH)
administration than their lean counterparts (4). Therefore, reduction of insulin levels by insulin‐lowering medicine
or improvement of insulin status by weight loss for anovulatory women with PCOS may lead to a resumption of
ovulatory function and fertility (5). Hyperinsulinemia in anovulatory women with PCOS likely results in the
premature maturation of ovarian granulosa cells. Indeed, in vitro studies have shown that granulosa cells obtained
from anovulatory women with PCOS response to LH at a relatively earlier follicular stage (and are significantly
more responsive to LH) than those from ovulatory women with PCOS or normal menstrual women (2). These
findings indicate that granulosa cell differentiation is prematurely advanced due to the effects of LH in anovulatory
women with PCOS. Collectively, high serum levels of LH in women with PCOS may inhibit granulosa cell
proliferation and prematurely promote granulosa cell differentiation and steroidogenesis.
Controlled ovarian stimulation for multiple follicular development is a fundamental step of assisted reproductive
techniques (ART), which significantly increases pregnancy rate in IVF/ICSI. Many optimal stimulation protocols
have been designed and refined to benefit the effectiveness and safety of fertility outcome while minimizing the
related risks and complications. Systematic reviews and meta‐analysis have demonstrated that there is no
significant difference between different ovarian stimulation protocols (hMG, purified FSH, recombinant FSH)
regarding the fertility outcomes. Therefore, the clinical choice of gonadotropins should depend on drug availability,
convenience, and cost. In standard IVF/ICSI protocols, the types of controlled ovarian stimulation (FSH alone or
addition of LH as a supplement) have little impact on the fertility outcomes (6,7). It has been proposed that the

endogenous LH levels may fall too low in some older women (> 35) during the ovarian stimulation protocol
especially when they are receiving GnRH‐antagonist as an adjuvant treatment and that these women could benefit
from LH supplement. However, a multicentre RCT study has shown that exogenous LH supplement during the
second half of follicular phase has no benefit on the fertility outcomes (ovarian response, implantation rate, or
pregnancy rate) in women older than 35 years (8). At present, no study has been designed to investigate the
efficacy of exogenous LH supplement for improving fertility outcomes in women with PCOS undergoing ovarian
stimulation for IVF/ICSI.
Careful monitoring of follicular development during ovarian stimulation is critical because women with PCOS are
very sensitive to the ovulation induction medication. Starting low‐doses of daily 37.5‐75 IU FSH are recommended
with a stepwise increase in FSH supply to determine the FSH threshold. An increase in the FSH dose is added if
follicular development is not observed after one week. The same dose of FSH is maintained until follicular growth
is observed and selected (9).

Recommendations
CONSENSUS RECOMMENDATION
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, exogenous recombinant
LH treatment in combination with FSH should not be used routinely.

Interactive Evidence to Decision Framework
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
Refer to evidence or narrative review.
Panel discussion

There is no anticipated effect or benefit to add exogenous LH supplement in women with PCOS undergoing
ovarian stimulation for IVF/ICSI.
Insufficient evidence to determine the benefits of using or not using exogenous LH.
Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Insufficient evidence to determine the benefits of using or not using exogenous LH.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies
Research evidence

Very low

Low

Moderate

High

See above in ‘Desirable effects’.
Panel discussion

There was no evidence to support this question. Therefore, exogenous recombinant LH supplement is not
recommended in women with PCOS undergoing ovarian stimulation for IVF/ICSI.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty
or variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

There should be much benefit of this consensus recommendation for women with PCOS undergoing stimulation
for IVF/ICSI.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

Insufficient evidence to determine the benefits of using or not using exogenous LH.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence

No evidence was identified to address this criterion.
Panel discussion
We are recommending against the option.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence

No evidence was identified to address this criterion.
Panel discussion

NA
Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this
option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

We are recommending to not do something therefore cost saving.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There is probably no consideration for implementation of the recommendation for disadvantaged groups or
different baseline conditions.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion

All of the clinical physicians may agree to accept the option of this recommendation.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

There is no potential barrier to implement this recommendation.

Probably Yes

Yes

CONCLUSIONS
Consensus recommendation
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, exogenous recombinant LH
treatment in combination with FSH should not be used routinely.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

*where the option is the recommendation (not using LH)
Practice point

Applicable to women with WHO Group II anovulation.

Subgroup considerations

There should be no different consideration regarding the ethnic populations.
Implementation considerations
There is no factor to be considered when implementing this recommendation.
Monitoring and evaluation
There is no indicator to be monitored when implementing this recommendation.
Research priorities
NA
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EVIDENCE REVIEW
Clinical question:
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is adjunct metformin effective for improving fertility outcomes?
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Background
IVF/ICSI treatment in women with PCOS is usually recommended either as a third‐line treatment (after failed first‐ or second‐ line therapies including clomifene citrate,
gonadotropin or LOD ovulation induction) or in the presence of other infertility factors such as tubal damage, severe endometriosis or male factor infertility (Thessaloniki
ESHRE/ASRM‐Sponsored PCOS Consensus Workshop Group 2008). IVF/ICSI treatment in women with PCOS poses a number of clinical challenges, in particular that of an
increased risk of moderate to severe Ovarian Hyperstimulation Syndrome (OHSS) (Lin 2007).
The aetiological hypotheses of PCOS are continually developing with the understanding and incorporation of the evolving evidence of the syndrome, which appears to be
both multifactorial and polygenic and includes hypothalamic‐pituitary‐ovarian and adrenal axis contributions, ovarian thecal cell steroidogenesis dysfunction, and insulin
resistance with compensatory hyperinsulinemia (Baskind 2016). Based on the association between insulin resistance and anovulation in both lean and obese PCOS women,
insulin‐sensitising drugs, such as metformin, have been added as a promising therapy to restore ovulation and enhance pregnancy in PCOS (Costello 2006) . Metformin is a
biguanide which reduces hepatic glucose production by reducing hepatic gluconeogenesis, improves insulin sensitivity by increasing insulin mediated glucose uptake by
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skeletal muscle / liver / adipose tissue, reduces intestinal absorption of glucose, reduces lipogenesis and increases fatty acid oxidation in skeletal muscle / liver / adipose
tissue, and reduces ovarian androgen production both directly by a reduction in CYP17 enzyme activity and indirectly via a reduction in hyperinsulinemia. It is estimated
that 10‐15% of its efficacy in type 2 diabetes is due to peripheral improvement in insulin sensitivity, primarily in skeletal muscle. Thus, metformin is not primarily an insulin‐
sensitizing drug, although it is often labelled as such in the treatment of women with PCOS (Legro 2016, Sivalingam 2014, Naderpoor 2015).
There is a good physiological rationale for believing that suppression of insulin levels, through the use of insulin sensitising agents such as metformin, may be useful in
women with PCOS who are undergoing in vitro fertilisation (IVF) with or without intracytoplasmic sperm injection (ICSI). Suppression of insulin levels might ameliorate the
adverse effects of ovarian stimulation and improve treatment outcomes in IVF/ICSI. It has also been suggested that metformin may reduce serum estradiol levels during
ovarian stimulation and it has also been hypothesized that metformin may reduce the production of vascular endothelial growth factor (VEGF), both of which are important
factors involved in the pathophysiology of OHSS (Tso 2014). Therefore, it is important to determine the effectiveness and safety of metformin as a co‐treatment in
achieving pregnancy or live birth and reducing OHSS in women with PCOS undergoing IVF or ICSI treatment.

Summary of evidence
Included studies
One Cochrane review (Tso 2014) which included six randomized controlled trials (RCTs) which met the inclusion criteria for this evidence review (Fedorcsak 2003, Kjotrod
2004, Kjotrod 2011, Onalan 2005, Palomba 2011, and Tang 2006), investigated whether adjuvant metformin is most effective for improving fertility outcomes in women
with PCOS undergoing IVF/ICSI. A further four systematic reviews (Huang 2015, Costello 2006, Moll 2007, Palomba 2013) also met the inclusion criteria for this evidence
review but did not include any additional studies which met our inclusion criteria to the Tso 2014 systematic reviews. We have adopted the risk of bias/quality appraisal of
the systematic review for the six RCTs they include but are unable to use the systematic review’s meta‐analyses as they include three additional RCTs which did not meet
the inclusion criteria for this evidence review (all three do not describe their method of randomization, and one of them is also not in English and metformin treatment
began on the day of ovulation induction).

Table of characteristics of included studies
Study ID

ROB

Interventions

Setting

Duration

PCOS/
Phenotype

N

Age (years)

BMI (kg/m2)

History of
fertility
treatment

Adjuvant
hormonal
treatment
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Fedorcsak 2003

High

1) 500mg Metformin t.i.d (3‐week pre‐
treatment and 1 cycle co‐administration with
IVF protocol*, until hCG injection).

Norway

3 weeks,
then IVF
cycle

Aligns with
Rotterdam

1: 9
2: 8

All participants: All participants: NR

1: 31
2: 32

1: 28.9
NR
[27.6‐30.2]
2: 30.2 [29.0‐
31.5]

1: 74
2: 75

1: 29.6 ±3.4
2: 29.5 ±3.8

31 (23–35)#

31.5 (27.1–
40.7)#

NR
2) No co‐treatment, IVF protocol*
* Long protocol GnRH‐agonist suppression +
rFSH (150IU starting dose, step‐up protocol) +
hCG (10,000IU in presence of at least 2
dominant follicles >18mm)

Kjotrod 2004

Low

1) 500mg Metformin b.d (for at least 16
weeks until the day of hCG)*

Norway

16 weeks,
including
IVF cycle

2) Placebo b.d (for at least 16 weeks until
the day of hCG)*

Aligns
with
Rotterdam
NR

* long protocol GnRH‐agonist + rFSH (100
IU daily in normal weight women or 150 IU
in obese women) + hCG (5000IU in
presence of E² levels <10nmol/l)

Kjotrod 2011

Mod

1) 500mg Metformin q.i.d (≥12 weeks pre‐
treatment and throughout IVF/ICSI*, until
pregnancy test).
2) Placebo q.i.d (≥12 weeks pre‐treatment
and throughout IVF/ICSI*, until pregnancy
test).
* long protocol GnRH‐agonist suppression
+ rFSH (112.5IU starting dose, step‐down
protocol) + rhCG (250 μg) or hCG (5000 or
10000IU) in presence of at least 1
dominant follicle >17mm

Denmark,
Finland,
Norway,
and
Sweden

12 weeks,
then IVF
cycle

Rotterdam
NR

1:
24.0±2.7
2: 23.6±2.8

60% of
participants
had undergone
a laparoscopy.
At inclusion, all
participants
received both
written and
individual oral
diet and
lifestyle
counselling

Participants
had been
trying,
unsuccessfully,
to conceive for
at least 1 year.
A 1‐month
washout period
was required
for
women who
had previously
received
metformin

Luteal phase
support:
intramuscular
progesterone
(25mg/day) until
day 14 after
follicle puncture

Spontaneous or
progesterone‐
induced
withdrawal
bleeding
(Norethisterone
5 mg t.i.d for 4
days. Luteal
phase was
supported with
progesterone
vaginally for 2
weeks
(Progestan
200 mg t.i.d)
All patients
received 14
days of luteal
phase support;
the
type and
dosage were
selected by the
treating
physician
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Onalan 2005

High

1) 850mg Metformin 2‐3 times daily
according to BMI (8‐ week pre‐treatment
and throughout ICSI*, until a positive
pregnancy test).
2) Placebo 2‐3 times daily according to BMI
(8‐ week pre‐treatment and throughout
ICSI*, until a positive pregnancy test).

Turkey

8 weeks,
then
during
ICSI

Aligns
with
Rotterdam

1: 53
2: 55

1: 29.3± 3.9
2: 29.76 ±5.3

1: 25 (19–
41)#
2: 23.5 (19–
34)#

NR

*long protocol GnRH‐agonist suppression +
rFSH (150‐300IU starting dose, stepdown
protocol) + hCG (10000IU, in presence of at
least 3 dominant follicles >18mm and E2
levels <5500 pg/ml)
Palomba 2011

Low

1) 500mg Metformin t.i.d (from the day of
GnRH‐agonist administration*, during
gonadotropin ovarian stimulation until
positive pregnancy test).
2) Placebo 3 times daily (from the day of
GnRH‐agonist* administration, during
gonadotrophin ovarian stimulation until
positive pregnancy test)
* long protocol GnRH‐agonist suppression
+ gonadotropins used in the previous cycle

Italy

IVF cycle

Rotterdam
NR

1: 60
2: 60

1: 28.5 (21– 1: 26.5
(17.9–
33)#
28.9) #
2: 29 (22–
#
2: 27.0 (18.4–
34)
29.3) #

First IVF/ICSI
attempts.
Participants
who had
previous
treatments
with hormonal
medications
and/or insulin‐
lowering
agents within
the 3 months
were excluded

None

History of one
previous
cancelled cycle
due to
a high risk of
OHSS or history
of a moderate
or severe case
of OHSS during
their previous
IVF cycle.
Current or

The luteal
phase was
supported by
natural P at a
daily dose of 50
mg that
was injected IM
(Prontogest)
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(150UI starting dose, step‐down protocol) +
ovulation triggering with the same drug
(type and dosage) of the previous IVF cycle
(in presence of at least 3 dominant
follicles >18mm)

Tang 2006

Low

1) 850mg Metformin b.d (from the 1st day
of down‐regulation* until oocyte retrieval)

UK

1 cycle

Rotterdam
NR

2) Placebo b.d (from the 1st day of down‐
regulation* until oocyte retrieval).
*long protocol GnRH‐agonist suppression +
rFSH (100IU starting dose, low‐dose step‐
down protocol) + hCG (10000IU in
presence of at least 3 dominant
follicle >17mm)

1: 47
2: 47

1: 31.3 ±4.0
2: 31.1±4.0

1:
27.9±5.6
2: 26.9±4.8

previous (a
wash‐out
period of at
least 6
months was
considered to
be appropriate
before
enrolment) use
of any
antidiabetic,
antiobesity, or
hormonal
drugs except
those used
during the
previous
IVF cycle was
an exclusion
criteria
No participant
had received
metformin
treatment
within the 3
months prior to
recruitment.
Concurrent
hormone
therapy within
the
previous 6
weeks was an
exclusion
criteria.
Participants
with BMI
>30 kg/m2
advised to

5‐day course of
10 mg Provera
to induce
withdrawal
bleed, then 2‐
week
course of
Microgynon 30
from day 2 of
menstruation.
A daily
Cyclogest
pessary (400
mg) was
used for luteal
phase support
until the day of
pregnancy test
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loose weight 6–
12 months
prior to the
treatment
through
lifestyle
modification

NR, not reported; #median (range)

Methodological quality/risk of bias
Risk of bias for the included studies were rated as low (Kjotrod 2004, Palomba 2011, Tang 2006), moderate (Kjotrod 2011), and high (Fedorcsak 2003, Onalan 2005). Studies
of moderate to high risk of bias should be interpreted with caution. The most common reasons for the ratings assigned include: unclear whether allocation to the
intervention group was concealed; unclear whether participants, investigators and outcome assessors were blinded to the intervention group; unclear if all participants
were analysed in the groups to which they were randomly allocated; power calculations were not reported; direct comparisons between groups not being reported; and a
lack of conflict of interest statements. These methodological issues are likely to have an impact on the direction of bias and reliability of the findings.

Generalisability
The populations studied are generalisable to the target population for this evidence review. The included studies were conducted in Norway, Denmark, Sweden, Finland,
Turkey, Italy, and the UK between the years 2003‐2011.

Findings
The six RCTs, ranging in size from 17 to 149 participants, were of low, moderate and high risk of bias; and there is very low to moderate certainty for outcomes: total dose
of gonadotropin (IU); duration of ovarian stimulation (days); OHSS (n,%); clinical pregnancy rate per cycle (%); number of oocytes retrieved; cancelled rates; miscarriage
rates; and multiple pregnancies.
IVF with adjuvant metformin was better for OHSS, clinical pregnancy rate, cancellation rate and live birth rate.
No statistically significant differences were found between groups for the amount of gonadotropins used, the duration of ovarian stimulation, miscarriage rates, number of
oocytes collected, and multiple pregnancy rates. A number of included studies did not report between group comparisons (p values) for outcomes.
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Results of individual studies
Fedorcsak 2003
GRADE: ⊕○○○ VERY LOW
certainty (A2, B, E, F)
Results
Favours
(p value)
1:
NR
3641.66±1964.41
2:
2542.25±1299.11

Kjotrod 2004
GRADE: ⊕⊕⊕○ MODERATE
certainty (F)*
Results
Favours
(p value)
1: 1883± 998.91
ND (0.8)
2: 2039±1414.55

Kjotrod 2011
GRADE: ⊕○○○ VERY LOW
certainty (B, E, F)*
Results
Favours
(p value)
1: 1553±579
ND
(0.8528)
2: 1532±650

Onalan 2005
GRADE: ⊕○○○ VERY LOW certainty
(A2, B, F)*
Results
Favours
(p value)
1: 2067.15±1014.79 ND (0.31)
2: 2284.09±945.76

1: 18.44±7.4
2: 13.75±4.1

1: 14.4±3.48
2: 14.2±4.16

ND (0.6)

1: 12.4±2.9
2: 12.1±3.3

ND
(0.6262)

1: 9.4±1.45
2: 9.35±1.16

ND (0.85)

1: 1/31
2: 4/32

ND (0.3)

1: 12/56
2: 18/56

NR

1: 3/53
2: 4/55

ND (>0.05)

1: 48%
2: 44%
1: 3/31
2: 3/32
1: 13.9±7.50
2: 13.1±6.66

ND (0.8)

1: 39.3%
2: 30.4%
1: 3/56
2: 7/56
1: 11.6±6.1
2: 13.2±7.2

ND
(0.3212)
NR

1: 16/53
2: 22/55
1: 3/53
2: 3/55
1: 19.51±9.03
2: 18.07±5.33

ND (0.6)

Cancellation rates

1: 2/37
2: 4/36

ND (0.4)

1: 1/56
2: 3/56

NR

Multiple pregnancy rate

1: 15/31
2: 14/32

ND (0.8)

1: 0%
2: 0%

ND

Live birth rate

1: 39%
2: 34%

ND (0.7)

1: 37.5%
2: 28.6%

ND
(0.3151)

Study ID

Outcome (unit)
Amount of gonadotropins
used

Duration of ovarian
stimulation (days)

NR

Ovulation rate
OHSS rate

Pregnancy rate (clinical
ultrasound)
Miscarriage rate
Number of oocytes
collected

1: 3/9
2: 2/8
1: 2/9
2: 1/8
1: 7.89±5.99
2: 7.38±5.93

NR
NR
NR

NR
ND (0.7)

ND
(0.2267)

1: 10/53
2: 16/55

ND (0.75)
ND (0.35)

NR
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Amount of gonadotropins
used

Tang 2006
GRADE: ⊕⊕⊕○ MODERATE
certainty (F)*
Results
Favours
(p value)
1: 1555.9 ±697.9
ND (0.937)
2: 1481.6 ±481.7

Duration of ovarian
stimulation (days)

1: 12.6 ±2.23
2: 12.4±2.11

ND (0.627)

Study ID

Outcome (unit)

Ovulation rate
OHSS rate

Pregnancy rate (clinical
ultrasound)
Miscarriage

Palomba 2011
GRADE: ⊕⊕⊕○ MODERATE
certainty (B)*
Results
Favours
(p value)

1: 8.3%
2: 30.0%

Metformin
(0.003)

1: 2/52
2: 10/49

Metformin
(0.023)

1: 43.3%
2: 40.0%
1: 5/60
2: 5/60

ND (0.771)

1: 20/52
2: 8/49

Metformin
(0.023)

1: 17.3±7.4
2: 16.2±7

ND (0.459)

1: 5/52
2: 2/49

ND (0.487)

NR

Number of oocytes
collected
Cancellation rates

1: 5.0%
2: 18.3%

Metformin
(0.023)

Multiple pregnancies

1: 19.2%
2: 20.8%

ND (0.887)
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Live birth rate

1: 48.3%
2: 45%

ND (0.855)

1: 17/52
2: 6/49

Metformin
(0.027)

ND, no difference; NR, not reported; *Legend for GRADE certainty: A, serious risk of bias; A2, very serious risk of bias; B, serious risk of imprecision; C, serious risk of
inconsistency; C2, very serious risk of inconsistency; B2, very serious imprecision; E, serious indirectness; F, serious risk of publication bias.
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Recommendations
EVIDENCE‐BASED RECOMMENDATION
For women with PCOS undergoing IVF/ICSI treatment with GnRH agonist protocol, adjunct metformin
therapy could be used before and/or during FSH ovarian stimulation to improve the clinical pregnancy
rate and reduce the incidence of (or risk of developing) Ovarian Hyperstimulation Syndrome.
CLINICAL CONSENSUS RECOMMENDATION
For women with PCOS undergoing IVF/ICSI treatment with GnRH agonist protocol where adjunct
metformin therapy is being used, the following recommendations could be considered:




commence metformin at the start of GnRH agonist treatment
use metformin at a dose of between 1000mg to 2550mg daily
stop metformin therapy at the time of the pregnancy test or period (unless the metformin therapy is
otherwise indicated)

Clinical practice point
Women with PCOS undergoing IVF/ICSI treatment could be counselled that there may be benefits to using
adjunct metformin in a GnRH antagonist protocol to reduce OHSS.
Patient side effects may be minimised by gradually increasing the dose of metformin.

RESEARCH RECOMMENDATION
Further adequately powered, well designed and conducted RCTs are needed to assess the benefits and
harms of adjunct metformin treatment before and/or during IVF/ICSI treatment using a GnRH antagonist
protocol in women with PCOS.
Further adequately powered, well designed and conducted RCTs are needed to determine the
appropriate time to cease metformin with regard to pregnancy rate, live birth rate and infant outcomes.

Justification for clinical consensus recommendations (CCRs)
CCR1
a) Only 3 of the 8 individual RCTs in Tso 2014 systematic review showed a significant reduction in OHSS and
metformin was started either at the start of GnRH agonist treatment [Tang 2006; Palomba 2014] or on the day of
starting FSH injections (Visnova 2003) in these 3 RCTs
b) Some patients (and clinicians) may not find delaying IVF treatment for up to 4 months (due to adjunct metformin
treatment) acceptable despite the potential benefits of an increase in clinical pregnancy rate and a reduction in the
risk of developing OHSS
CCR2
The evidence is overall applicable to metformin dosage from 1000mg daily (lowest) to 1500mg daily to 1700mg daily
to 2000mg daily to 2550mg daily (highest) as used in the RCTs in Tso 2014 systematic review .
Adjuvant Metformin in IVF
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CCR3
All 8 RCTs in the Tso 2014 systematic review stopped adjunct metformin therapy at varying times including on the
day of the hCG trigger (earliest) to day of egg collection to day of embryo transfer to day of pregnancy test (or
period) to 12 weeks of pregnancy (“12 weeks of pregnancy” was for 1 RCT using antagonist protocol not assessing
live birth rate or clinical pregnancy rate and not showing a reduction in OHSS [Doldi 2006]) (latest). Also, continuing
metformin after the egg collection and to the day of pregnancy test (or period) would potentially cover the time
frame when early cases of OHSS may present.

Important considerations for GRADE
Desirable effects
How substantial are the desirable anticipated effects/benefits of the option proposed in the recommendation?
Moderate: see below
i.e. Tso 2014 Systematic Review meta‐analyses for the outcomes of
(i) Live Birth Rate (LBR): no evidence of a difference with adjunct metformin
(ii) Clinical Pregnancy Rate (CPR): increased CPR with adjuvant metformin i.e. extra (+) 96 per 1000 women (95%
CI +15 to +181) with OR 1.52 (95% CI 1.07 to 2.15) moderate quality evidence as per Summary of Finding Table
(iii) Miscarriage rate (MCR): no evidence of a difference with adjunct metformin
(iv) Ovarian Hyperstimulation Syndrome (OHSS): reduced OHSS with adjuvant metformin: fewer (‐) 173 per 1000
women (95% CI ‐208 to ‐117) with OR 0.29 (95% CI 0.18 to 0.49) moderate quality evidence as per Summary of
Finding Table
(v) Number of oocytes collected: no evidence of a difference with adjunct metformin
(v) Days of ovarian stimulation: no evidence of a difference with adjunct metformin
(vi) Cycle cancellation rate: no evidence of a difference with adjunct metformin

Undesirable effects
Are there any undesirable/harmful effects of the option you are recommending and how substantial are the
undesirable anticipated effects?
Yes – small to moderate as almost 1 in 4 women experienced side‐effects: see below
(v) Patient reported side‐effects (S/E’s): increased S/E’s with adjunct metformin i.e. extra (+) 241 per 1000
women (95% CI +76 to +453) with OR 4.49 (95% CI 1.88 to 10.73) low quality evidence as per Summary of Finding
Adjuvant Metformin in IVF
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Table. The most frequent S/E’s were gastro‐intestinal including nausea, vomiting, diarrhea, abdominal discomfort or
pain.

The evidence is overall applicable to GnRH agonist long protocol (and not GnRH agonist protocol) as
(i) The evidence is totally applicable to GnRH agonist long protocol (and not GnRH agonist protocol) for the
outcomes of live‐birth rate, clinical pregnancy rate, miscarriage rate and side‐effects.
(ii) For the outcome of OHSS, 7 RCTs were GnRH agonist long protocol (reduction in OHSS with OR 0.29; 95% CI
0.16 to 0.51; I2 = 23%) and 1 RCT was GnRH agonist protocol (no evidence of a difference in OHSS with OR 0.30; 95%
CI 0.03 to 3.15; I2 not applicable) and the results for pooling all 8 RCTs showed a reduction in OHSS with OR 0.29; 95%
CI 0.18 to 0.49; I2 = 11%.
The evidence is overall applicable to starting metformin before and/or ovarian stimulation for the GnRH agonist
long protocol as 7 of the 8 RCTs started metformin from at least 16 weeks before (earliest) to the first day (latest) of
GnRH agonist administration. The one RCT that started metformin on the day of starting FSH injections (i.e.
adjuvant metformin only during ovarian stimulation) (Visnova 2003) demonstrated a significant reduction in the
incidence of OHSS (as opposed to 2 [Tang 2006; Palomba 2014] of the 7 RCTs starting metformin prior to IVF
showing a significant reduction in the incidence of OHSS). Both these RCTs [Tang 2006; Palomba 2014] started
metformin at the start of GnRH agonist treatment. Therefore, only 3 of the 8 individual RCTs showed a significant
reduction in OHSS and metformin was started either at the start of GnRH agonist treatment [Tang 2006; Palomba
2014] or on the day of starting FSH injections (Visnova 2003).
The evidence is overall applicable to metformin dosage from 1000mg daily (lowest) to 1500mg daily to 1700mg
daily 2000mg daily to 2550mg daily (highest).
The evidence is probably overall applicable to all severity of OHSS combined (mild, moderate and severe) as
opposed to only severe OHSS. Of the 8 RCTs in the OHSS meta‐analysis, 5 RCTs did not define the severity of OHSS
(Kjotrod 2004; Onalan 2005; Qublan 2009; Visnova 2003; Doldi 2006), 2 included all severity OHSS (mild + moderate
+ severe) (Kjotrod 2011; Palomba 2011) and 1 included only severe OHSS (Tang 2006).
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GRADE framework
Interactive Evidence to Decision Framework

In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is adjunct metformin
effective for improving fertility outcomes?
ASSESSMENT
Desirable effects

How substantial are the desirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Probably favours
other options

Favours other
options

Research evidence

Refer to evidence or narrative review.
Panel discussion

Undesirable effects

How substantial are the undesirable anticipated effects?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Gastrointestinal side effects may be present and resolve within a short period of time. Side effects are usually mild,
self-limiting and may be minimized with lower metformin starting dose. Extended release preparations and
administration with food might also decrease gastrointestinal side effects.
Certainty of the evidence

What is the overall certainty of the evidence of effects?
Judgement

No included studies

Very low

Low

Moderate

High

Research evidence
See above in ‘Desirable effects’.
Panel discussion

Adjuvant Metformin in IVF
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The body of evidence included here is of very low to moderate certainty with some studies at serious to very serious
risk of bias, serious risk of imprecision, serious indirectness, and serious to very serious risk of publication bias.

Values

Is there important uncertainty about, or variability in, how much people value the main
outcomes?
Judgement

Important uncertainty or
variability

Possibly important
uncertainty or variability

Probably no important
uncertainty or variability

No important uncertainty or
variability

Research evidence

The GRADE outcome prioritisation exercise was conducted before evidence synthesis commenced.
Panel discussion

Patients (and clinicians) would generally strongly value (with probably no important uncertainty in or variability in)
an increased clinical pregnancy rate (with no evidence of a difference in miscarriage rate) and a reduced risk for
developing OHSS (with its associated morbidity and rarely mortality).
Patients (and clinicians) would generally mild to moderately value (with probably no important uncertainty in or
variability in) not having an increased incidence of gastro-intestinal side-effect.

Balance of effects

Does the balance between desirable and undesirable effects favour the option or the
comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Panel discussion

The balance between desirable (increased CPR with reduced OHSS) & undesirable (increased S/E’s) effects (benefits
& harms) probably favours the intervention (metformin) but with low certainty of evidence.

How large are the resource requirements (costs)?
Judgement

Don't know

Varies

Large costs

Moderate
costs

Negligible
costs or
savings

Moderate
savings

Large savings

Research evidence
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No evidence was identified to address this criterion.
Panel discussion
Cost of oral metformin therapy small for up to 4 months.
Cost of managing OHSS moderate to large depending on severity and whether or not outpatient management or
hospitalization required.

Cost-effectiveness

Does the cost-effectiveness of the option favour the option or the comparison?
Judgement

Favours this option

Probably favours
this option

Neither favours this
option or other options

Probably favours
other options

Favours other
options

Research evidence

No evidence was identified to address this criterion.
Panel discussion

Cost of oral metformin therapy small for up to 4 months.
Cost of managing OHSS moderate to large depending on severity and whether or not outpatient management or
hospitalization required.

Equity

What would be the impact on health equity?
Judgement

Don't know

Varies

Reduced

Probably
reduced

Probably no
impact

Probably
increased

Increased

Research evidence

Evidence was not sought to address this criterion.
Panel discussion

The ability to afford oral metformin therapy uncertain as dependent on many factors including, but not limited to, the
health care setting (IVF/ICSI funded, partly funded, or not funded) and socioeconomic status of the patient.

Acceptability

Is the option acceptable to key stakeholders?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence
Evidence was not sought to address this criterion.
Panel discussion
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Patients (and clinicians) probably likely to find the intervention (metformin) acceptable. However, some patients (and
clinicians) may not find delaying IVF treatment for up to 4 months (due to adjunct metformin treatment) acceptable despite
the potential benefits of an increase in clinical pregnancy rate and a reduction in the risk of developing OHSS.

Feasibility

Is the option feasible to implement?
Judgement

Don't know

Varies

No

Probably No

Probably Yes

Yes

Research evidence

Evidence was not sought to address this criterion.
Panel discussion
Probably feasible to sustain the option recommended and probably no important potential barriers to implementation of the
recommendation (apart from patients unable to tolerate oral metformin due to side-effects which affect approximately 5% of
patients)

CONCLUSIONS
Evidence-based recommendation 1
For women with PCOS undergoing IVF/ICSI treatment with GnRH agonist protocol, adjunct metformin therapy could be
used before and/or during FSH ovarian stimulation to improve the clinical pregnancy rate and reduce the incidence of (or
risk of developing) Ovarian Hyperstimulation Syndrome.
Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option

Consensus recommendation
For women with PCOS undergoing IVF/ICSI treatment with GnRH agonist protocol where adjunct metformin therapy is
being used, the following recommendations could be considered:




commence metformin at the start of GnRH agonist treatment
use metformin at a dose of between 1000mg to 2550mg daily
stop metformin therapy at the time of the pregnancy test or period (unless the metformin therapy is otherwise indicated)

Judgement

Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or
the comparison

Conditional
recommendation for
the option

Strong
recommendation for
the option
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Practice point
Women with PCOS undergoing IVF/ICSI treatment could be counselled that there may be benefits to using adjunct
metformin in a GnRH antagonist protocol to reduce OHSS.
Patient side effects may be minimised by gradually increasing the dose of metformin.

Subgroup considerations
None.
Implementation considerations
Potential barriers (of limited impairment of implementation) to implementation of the recommendations relate to the
availability of drug metformin and costs of the drugs which may vary depending on many factors including, but not limited
to, the health care setting (IVF/ICSI funded, partly funded, or not funded) and socioeconomic status of the patient.
Monitoring and evaluation
It would be difficult to monitor and measure the success of implementing these recommendations as there are many
individualized strategies to improve clinical pregnancy rate and reduce the incidence of OHSS.
Research priorities
Further adequately powered, well designed and conducted RCTs are needed to assess the benefits and harms of adjunct
metformin treatment before and/or during IVF/ICSI treatment using a GnRH antagonist protocol in women with PCOS.
Further adequately powered, well designed and conducted RCTs are needed to determine the appropriate time to cease
metformin with regard to pregnancy rate, live birth rate and infant outcomes.
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Appendix I: Methods
A methods document will be provided that contains the search string, search results, PRISMA flowchart and table of
excluded studies for the search that was used to identify articles for all thirteen evidence reviews.

PICO

Inclusion criteria

KEY CONTACT: Michael Costello RANK: 8

Participants (P)

Intervention
(I)

Comparison
(C)

Outcomes (O)

Study type

Limits

Women of any
age, ethnicity and
weight with PCOS
diagnosed by
Rotterdam, NIH or
AIS and

IVF/ICSI
treatment with
GnRH
antagonist
protocol or
GnRH agonist
long protocol

IVF/ICSI
treatment
with GnRH
antagonist
protocol or
GnRH agonist
long protocol
and adjuvant
metformin
before and
during IVF/ICSI
treatment

Live birth rate, pregnancy
rate (biochemical or
clinical ultrasound),
ovulation, amount of
gonadotrophins used,
duration of ovarian
stimulation, maximum
serum estradiol level (or
serum estradiol level on
the day of trigger),
number of oocytes
collected, single and
multiple pregnancies,
miscarriage rate, OHSS
rate, other adverse
events, quality of life,
cost effectiveness.

Evidence
based
guidelines,
systematic
reviews,
health
technology
assessment,
randomised
controlled
trials
(RCTs).

English
language
No date
limit.
New
search.

AND
with or without
co‐existing
infertility factors
(other than
anovulation)
Also specifically
identifying the 4
phenotypes
where possible.

Exclusion criteria

Women without
diagnosis of PCOS.

Non‐
evidence
based
guidelines,
non‐
systematic
reviews,
any study
lower than
a RCT.
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Appendix II: Appraisal tables of included studies
Study ID

Tso 2014 (SYSTEMATIC REVIEW)

Study citation

Tso, L. O.; Costello, M. F.; Albuquerque, L. E.; Andriolo, R. B.; Macedo, C. R.
Metformin treatment before and during IVF or ICSI in women with polycystic ovary
syndrome. Cochrane Database Syst Rev 2014, CD006105

THE SYSTEMATIC REVIEW’S PICO
Patient/population/
participants




Women of reproductive age with PCOS (ESHRE/ASRM criteria)
No BMI restrictions

9 studies (however only Fedorcsak 2003, Kjotrod 2004, Kjotrod 2011, Onalan 2005,
Palomba 2011, Tang 2006 met the inclusion criteria for this evidence review)

N

Please note all included studies may not have assessed our outcomes of interest.
The following details will be documented in table of characteristics of included studies in evidence review:
Setting; PCOS phenotype/criteria used; Fertility therapy history; Age; BMI; Adjuvant hormonal treatment during
study; Intervention details
Intervention/indicator

Metformin before and/or during IVF or ICSI treatment

Comparison/control

No treatment or placebo before and/or during IVF or ICSI treatment

Outcomes

Primary outcomes:




Live birth rate (per woman)
Clinical pregnancy rate (per woman)
Incidence of OHSS (per woman)

Secondary outcomes:











Miscarriage rate (per woman)
Incidence of participant‐reported side effects (not relevant to this evidence
review)
Number of oocytes retrieved
Total dose of FSH (in IU)
Number of days of gonadotrophin treatment
Cycle cancellation rate (per woman)
Serum oestradiol level on the day of human chorionic gonadotrophin (hCG)
trigger injection (not relevant to this evidence review)
Serum androgen level (total testosterone, sex hormone‐binding globulin
(SHBG) or free‐androgen index) (not relevant to this evidence review)
Fasting insulin and glucose levels (not relevant to this evidence review)
Fertilisation rate (not relevant to this evidence review)

INTERNAL VALIDITY – HAS THIS SYSTEMATIC REVIEW BEEN CONDUCTED RIGOROUSLY TO REDUCE BIAS?
SELECTION
BIAS

Were reviewers blind
to authors,
institutions and
affiliations?

Not reported
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Does the review have Yes
a clearly‐ focused
question?
Does the review have Yes
specified
inclusion/exclusion
criteria?
If there were
specified inclusion/
exclusion criteria,
were these
appropriate?

Yes

Were 2 or more
independent
reviewers used for
application of
inclusion criteria to
assess eligibility of
studies?

Yes

SAMPLING &
PUBLICATION

Yes
Does the review
document a
comprehensive search
strategy?

REPORTING BIAS

OUTCOME BIAS

Yes
Were unpublished
studies searched for?

Were 2 or more
independent
reviewers used for
extraction of data
from study reports?

Yes

Was the validity of
included trials
appraised using
appropriate criteria?

Yes

Were 2 or more
independent
reviewers used for
appraisal of study
quality?

Yes

Is there a summary of Yes
the results of
individual studies?
Yes
Were the strengths
and limitations of
included studies and
potential impact on
the results discussed?
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If meta‐analyses were No
conducted, was it
reasonable to do so?

Some studies were included which did not describe randomization.
Furthermore, there were vast differences in duration of Metformin
pre‐treatment.

If meta‐analyses were Yes
conducted, was it
done appropriately?

FUNDING BIAS

Were appropriate
conclusions made?

Yes

No
Were there any
conflicts of interest in
the writing or funding
of this review?

“Review author Dr Michael Costello is a member of the
pharmaceutical company Merck Sharp and Dohme (MSD) Australia
Elonva Advisory Board Committee. He has received funding to
attend ART Scientific Meetings including to present papers not on
the review topic. These relationships are declared in the interests
of transparency and do not constitute a conflict of interest in this
review”

Comments

The following studies which were included in this systematic review did not meet
the inclusion criteria for this evidence review: Doldi 2006 (randomization not
described), Qublan 2009 (randomization not described), Visnova 2003 (began
Metformin on day of ovulation induction, article not in English, randomization not
described).

What is the overall
risk of bias?

Moderate

Moderate ‐ Some of the criteria have been fulfilled and those
criteria that have not been fulfilled may affect the conclusions of
the study.
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Study ID

Fedorcsak 2003

Study citation

Fedorcsak, P.; Dale, P. O.; Storeng, R.; Abyholm, T.; Tanbo, T. The effect of
metformin on ovarian stimulation and in vitro fertilization in insulin‐resistant
women with polycystic ovary syndrome: an open‐label randomized cross‐
over trial. Gynecol Endocrinol 2003, 17, 207‐14

Overall risk of bias

High

High ‐ Few or no criteria fulfilled or the conclusions of the
study are likely or very likely to be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious

Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel –open label study

RISK OF BIAS

Blinding of assessors –open label study
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
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IMPRECISION

Other issue
Serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

PUBLICATION BIAS

Serious

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest statement

Certainty of evidence in
study

Very low: Any estimate of effect is very uncertain.
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Study ID

Kjotrod 2004

Study citation

Kjotrod, S. B.; von During, V.; Carlsen, S. M. Metformin treatment before
IVF/ICSI in women with polycystic ovary syndrome; a prospective,
randomized, double blind study. Hum Reprod 2004, 19, 1315‐22

Overall risk of bias

Low

Low ‐ All of the criteria have been fulfilled or where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No serious

Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
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IMPRECISION

Other issue
No serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

Very serious

Commercially funded‐ free study drugs from pharmaceutical company

PUBLICATION BIAS

Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no statement about whether the pharmaceutical companies
had any involvement with the data

Certainty of evidence in
study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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Study ID

Kjotrod 2011

Study citation

Kjotrod, S. B.; Carlsen, S. M.; Rasmussen, P. E.; Holst‐Larsen, T.;
Mellembakken, J.; Thurin‐Kjellberg, A.; Haapaniemikouru, K.; Morin‐
Papunen, L.; Humaidan, P.; Sunde, A. et al. Use of metformin before and
during assisted reproductive technology in non‐obese young infertile
women with polycystic ovary syndrome: a prospective, randomized, double‐
blind, multi‐centre study. Hum Reprod 2011, 26, 2045‐53

Overall risk of bias

Moderate

Moderate ‐ Some of the criteria have been fulfilled and
those criteria that have not been fulfilled may affect the
conclusions of the study.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No serious

Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity

INDIRECTNESS

Other issue
Serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
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Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
Other issue

IMPRECISION

Serious

Wide confidence intervals
Few patients‐ did not recruit enough participants according to power
calculation
Only one study (Not relevant for single RCTs)
Other issue

PUBLICATION BIAS

Serious

Commercially funded‐ both the authors and the study itself received
commercial funding
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue

Certainty of evidence in
study

Very low: Any estimate of effect is very uncertain.
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Study ID

Onalan 2005

Study citation

Onalan, G., Pabuccu, R., Goktolga, U., Ceyhan, T., Bagis, T., & Cincik, M.
(2005). Metformin treatment in patients with polycystic ovary syndrome
undergoing in vitro fertilization: a prospective randomized trial. Fertility &
Sterility, 84(3), 798‐801.

Overall risk of bias

High

High ‐ Few or no criteria fulfilled or the conclusions of the
study are likely or very likely to be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
Very serious

Randomisation sequence generation (they should all be randomised)
Concealment‐ not reported
Blinding of participants/personnel
Blinding of assessors

RISK OF BIAS

Incomplete data
Selective outcome reporting‐ not reported in methods which outcomes
would be measured
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
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Timeframe insufficient

IMPRECISION

Other issue
Serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ no power calculation

PUBLICATION BIAS

Serious

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue‐ no conflict of interest or funding statements

Certainty of evidence in
study

Very low: Any estimate of effect is very uncertain.
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Study ID

Palomba 2011

Study citation

Palomba, S.; Falbo, A.; Carrillo, L.; Villani, M. T.; Orio, F.; Russo, T.; Di Cello,
A.; Cappiello, F.; Capasso, S.; Tolino, A. et al. Metformin reduces risk of
ovarian hyperstimulation syndrome in patients with polycystic ovary
syndrome during gonadotropin‐stimulated in vitro fertilization cycles: a
randomized, controlled trial. Fertil Steril 2011, 96, 1384‐90.e4

Overall risk of bias

Low

Low ‐ All of the criteria have been fulfilled or where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No serious

Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity

INDIRECTNESS

Other issue
No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
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Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient

IMPRECISION

Other issue
Serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue‐ discrepancy in live birth and clinical pregnancy rate data

PUBLICATION BIAS

No serious

Commercially funded
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue

Certainty of evidence in
study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.

Adjuvant Metformin in IVF

33

Study ID

Tang 2006

Study citation

Tang, T.; Glanville, J.; Orsi, N.; Barth, J. H.; Balen, A. H. The use of metformin
for women with PCOS undergoing IVF treatment. Hum Reprod 2006, 21,
1416‐25

Overall risk of bias

Low

Low ‐ All of the criteria have been fulfilled or where criteria
have not been fulfilled it is very unlikely the conclusions of
the study would be affected.

SUMMARY FOR GRADE
Please tick the boxes according to what was not done/where there are inadequacies
If any one of the boxes in ticked, it is serious
If more than one of the boxes are ticked, it is very serious
No serious

Randomisation sequence generation (they should all be randomised)
Concealment
Blinding of participants/personnel

RISK OF BIAS

Blinding of assessors
Incomplete data
Selective outcome reporting
No intention‐to‐treat
Carryover effects
Stopped early
Unvalidated measures
Other issue

INCONSISTENCY

No serious

Point estimates vary widely
CIs not overlapping
Direction not consistent
Statistical heterogeneity
Other issue

INDIRECTNESS

No serious

Population dissimilarity (Not relevant for single RCTs)
Outcome dissimilarity (Not relevant for single RCTs)
No direct comparison (look for whether they have reported p values for
the comparisons that we have extracted data for)
Intervention/comparator dissimilarity (Not relevant for single RCTs)
Timeframe insufficient
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IMPRECISION

Other issue
No serious

Wide confidence intervals
Few patients
Only one study (Not relevant for single RCTs)
Other issue

PUBLICATION BIAS

Serious

Commercially funded‐ no funding or conflict of interest statement
Asymmetrical funnel plot (Not relevant for single RCTs)
Limited search (Not relevant for single RCTs)
Missing grey literature (Not relevant for single RCTs)
Discontinued studies
Discrepancy published v unpublished (Not relevant for single RCTs)
Other issue

Certainty of evidence in
study

Moderate: We are moderately confident in the evidence supporting the
recommendation. Further research could have an important impact, which
may change the estimates of effect.
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5.9g
NARRATIVE REVIEW
No evidence identified in evidence review
Clinical question: In women with PCOS, is in vitro maturation (IVM) effective for improving fertility
outcomes?
Prevalence and problem
Many women with PCOS are required to undergo IVF treatment, perhaps due to unsuccessful ovulation
induction treatment, due to compromised fallopian tube function or her partner has a poor sperm count.
Women with PCOS who require IVF treatment are at an increased risk of the side‐effect of ovarian
hyperstimulation syndrome (OHSS) if they undergo ovarian stimulation with gonadotrophins. In‐vitro
maturation of oocytes is a procedure whereby ovarian stimulation is either omitted altogether, or a shorter
duration of ovarian stimulation is employed. Often no priming 'trigger' injection is given prior to the oocyte
retrieval procedure and the woman undergoes oocyte retrieval when her follicles are a smaller diameter than
with standard IVF treatment. After retrieval the oocytes are allowed to continue their maturation in the
laboratory for 24‐48 hours prior to insemination with sperm. This approach completely avoids the risk of OHSS
(1), and in addition has the perceived benefits of fewer injections, less monitoring and a lower cost (2).

Clinical practice gap: need for guidance
The definition of an IVM cycle requires clarification as ideally the definition should exclude all cycles where a
trigger injection has been used (3), as cycles employing an hCG trigger injection are generally associated with
asynchronous oocyte maturation rates and poor embryo implantation rates and a reduction in the clinical
pregnancy rate (4, 5). There are no randomized studies of IVM versus ICSI for women with PCOS who required
assisted reproduction and there are no randomised trials of ovulation induction treatment with any agent
versus IVM. Furthermore there are now long‐term follow‐up studies of the health of the children born
resulting from IVM treatment.

Summary of key information
There are no randomised controlled trials of IVF versus IVM treatment for the management of women with
PCOS (2), however retrospective studies of women with PCOS who undergo IVM treatment suggest the IVM
approach is just as successful at achieving a livebirth after the transfer of a frozen embryo generated with IVM
treatment as for a woman with PCOS who had a transfer of an embryo generated by standard IVF treatment
(1). However pregnancy rates are reduced and miscarriage rates are higher if a fresh embryo transfer is
performed (1). Furthermore the embryo development appears slower when IVM is employed with a greater
degree of embryo multi‐nucleation and embryo arrest (6).

Recommendations
CLINICAL PRACTICE POINTS
The term IVM treatment cycle should be applied to “the maturation in vitro of immature cumulus oocyte
complexes collected from antral follicles” (encompassing both stimulated and unstimulated cycles, but
without the use of an hCG trigger).
Retrospective studies of women with PCOS who undergo IVM treatment suggest the IVM approach can be just
as successful at achieving a livebirth after the transfer of a frozen embryo generated with IVM treatment as

for a woman with PCOS who had a transfer of a frozen embryo generated by standard IVF/ICSI. IVM treatment
obviates the risk of OHSS associated with a fresh stimulated cycle.

Research recs
There is a need for randomised controlled trials of IVM versus standard IVF/ICSI treatment for women with
PCOS assessing outcomes such as clinical and cost effectiveness, and quality of life.
Long‐term follow‐up of the health of the children born resulting from IVM treatment is required.
There is a need for randomised controlled trials in women with PCOS undergoing IVM treatment comparing
standard insemination versus ICSI for insemination of in vitro matured oocytes.
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CHAPTER SIX

Guideline development methods
This guideline was developed as outlined in National Health and Medical Research Council (NHMRC)
standards and procedures for rigorously developed external guidelines [1] and according to the GRADE
(Grading of Recommendations, Assessment, Development and Evaluation) approach [2]. These methods
were aligned with European Society of Human Reproduction and Embryology (ESHRE) approaches to
guideline development [3].
The work builds on the original Australian guideline in PCOS [4], the update in 2014 as well as the World
Health Organisation (WHO) guideline in infertility management [5] and Androgen Excess and PCOS Society
(AEPCOS) Statement on improving emotional wellbeing in PCOS [6].
The International evidence–based guideline for the assessment and management of PCOS underpins an
international initiative to engage women affected by PCOS and their health professionals to improve health
outcomes. Extensive international health professional and consumer engagement informed the gaps, needs,
priorities and core clinical outcomes for the guideline. Thirty-seven organisations were engaged with formal
partnership with ESHRE and American Society for Reproductive Medicine (ASRM). Guideline development
groups (GDGs) included members nominated by the engaged international societies. Society-nominated
panel members included women with PCOS, paediatricians, endocrinologists, gynaecologists, primary care
physicians, reproductive endocrinologists, psychiatrists, psychologists, dietitians, exercise physiologist, public
health experts, researchers and other co-opted experts as required. They were supported by an experienced
project management, evidence synthesis and translation team to develop the guideline. Here we provide a
comprehensive review of the evidence and formulate recommendations using the GRADE Framework.

Governance and process
Governance included an international advisory board from six continents, a project board, five GDGs, a
paediatric advisory panel, advisors and a translation committee (See Figure 1). The Australian Centre for
Research Excellence in PCOS (CREPCOS) and the NHMRC partnered with the ESHRE and ASRM to deliver the
guideline. The majority of the funding was provided by the Australian government, with contributions from
ESHRE and ASRM. Four advisory, five project board and fifteen GDG face to face meetings occurred across
Europe, USA and Australia over 15 months, and enabled guideline training, development and informed
translation. Sixty prioritised clinical questions were addressed with evidence synthesis involving 40
systematic and 20 narrative reviews, generating 170 recommendations and practice points. Feedback from
the thirty-seven engaged societies and their convened special interest groups of experts and consumers as
well as public consultation have informed the final guideline.

Multidisciplinary international guideline development groups
GDGs were convened to address each of the five key clinical areas. Expertise was sought through PCOS
networks to ensure multidisciplinary participation within each GDG. Each GDG comprised a chair,
professional group members with specific expertise in PCOS and the clinical area of interest (i.e.
psychologists/psychiatrist in the emotional wellbeing GDG), a consumer representative, evidence officers
and representative to consider cultural aspects. See Appendix III. Co-opted experts were also included as
needed.
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Consumer participation
In the development of this guideline, we have sought not only to inform or consult with women affected by
PCOS, but to partner with and empower women with PCOS, who are the ultimate beneficiaries of this work.
We have engaged with international consumer bodies in PCOS and infertility to this end. This included
Polycystic Ovary Syndrome Association Australia (POSAA) (Australia), Verity (United Kingdom), PCOS
Challenge (United States), RESOLVE: The National Fertility Association (United States), and Victorian Assisted
Reproductive Treatment Authority (VARTA) (Australia), who were actively engaged throughout the guideline
process.
An international survey was completed by 1800 women and focus groups were held with women with PCOS
to inform gaps in care, guideline priority questions, prioritised outcomes for each intervention and to inform
guideline translation, education and support needs and preferred methods of delivery.
Consumer representatives participated in the development of the Centre for Research Excellence funding
submission, in the guideline Project Board, International consumer advisory group and in the GDGs.
Consumers have been involved in every stage, including development of the guideline scope, public
consultation on the scope and developing and refining the clinical questions and recommendations as part
of the GDGs. Consumer representatives are also extensively engaged and are partnering in the guideline
translation activities.

Indigenous representation and CALD (culturally and linguistically diverse)
Ethnicity and culture was considered when making all recommendations. Indigenous representation was
present on the PCOS Australian Alliance Strategic Advisory Group (a member of the Australian Indigenous
Doctors Association) and the GDGs comprised clinicians with experience working with CALD and Indigenous
communities. The translation of the guideline allows for adaptions on cultural and ethnicity grounds.

Conflict of interest and confidentiality
Conflict of interest has been proactively managed throughout the guideline development process as outlined
in NHMRC standards and procedures for externally developed guidelines [1]. All members of the GDGs have
provided signed declarations of interest and a confidentiality agreement. Additionally, declarations of
interest were a standing agenda item at each monthly meeting and GDG members were requested to detail
areas for potential conflict. The process for managing conflict of interest and confidentiality and recorded
declarations can be provided on request (MCHRI-PCOS-Guideline-Group-l@monash.edu).

Training of GDGs in evidence review and guideline development methods
All GDG members attended a workshop, where the methods of reviewing evidence and guideline
development were described in detail. The purpose of this workshop was to familiarise the chairs and GDG
members with:





the process of guideline development overall
the process of identifying, appraising and synthesising evidence in a format to facilitate the formulation
of evidence-based recommendations
grading the strength of evidence and its suitability to support evidence-based recommendations
when to facilitate discussion and clinical judgement to formulate clinical consensus recommendations in
the absence of evidence.
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Clinical question development and prioritisation
An International survey and Delphi exercise was conducted to develop and prioritise clinical questions to be
addressed. A further prioritisation exercise was conducted within the topic specific GDGs and consumer
advisory groups to rank the importance of clinical questions to guide the evidence team and to reach
consensus on which clinical questions were to be addressed by a systematic review or by narrative review.
Systematic reviews were performed for highly prioritised questions and for those areas of greatest
controversy. Narrative evidence reviews were completed: a) where recent or concurrent systematic reviews
were being completed by GDG members that could be captured on narrative review; b) where questions
were less well suited to a PICO systematic review format; c) for lower prioritised questions or d) where there
was insufficient evidence identified for a question where a systematic review was conducted.
Forty questions were addressed by guideline systematic reviews, many others by systematic reviews
captured in the narrative reviews and some by narrative reviews of isolated PCOS studies supported by
systematic reviews/guidelines in the general population.
The clinical questions addressed by each GDG are as follows:

GDG 1 – Screening, diagnostic assessment, risk assessment and life-stage
















At what time point after onset of menarche do irregular cycles indicate ongoing menstrual dysfunction
related to PCOS?
In women with suspected PCOS, what is the most effective measure to diagnose PCOS related
hyperandrogenism (biochemical)?
In women with suspected PCOS, what is the most effective measure to diagnose PCOS related
hyperandrogenism (clinical)?
What is the most effective ultrasound criteria to diagnose PCOS?
Is anti-mullerian hormone (AMH) effective for diagnosis of PCOS?
Is AMH effective to diagnosis of PCOM?
What is the post-menopausal phenotype of PCOS?
Are women with PCOS at increased risk for cardiovascular disease (CVD)?
In women with PCOS, what is the most effective tool/method to assess risk of CVD?
Are women with PCOS at increased risk for impaired glucose tolerance (IGT), gestational diabetes (GDM)
and type 2 diabetes mellitus (T2DM)?
In women with PCOS, what is the most effective tool/method to assess risk of T2DM?
Are women with PCOS at increased risk for sleep apnoea?
What is the method/tool most effective to screen for sleep apnoea in PCOS?
What is the risk of PCOS in relatives of women with PCOS and should they be screened?
What is the disease risk in relatives of PCOS (CVD, T2DM)?
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GDG 2 - Prevalence, screening, diagnostic assessment and management of emotional wellbeing












In women with PCOS: 1) What is the prevalence and severity of reduced quality of life (QoL)? And 2)
Should QoL be assessed as part of standard care?
In women with PCOS, what is the most effective tool/method to screen for symptoms of depression and
anxiety?
In women with PCOS, what is the most effective tool/method to assess quality of life?
Is psychological therapy effective for management and support of depression and/or anxiety, disordered
eating, body image distress, self-esteem, feminine identity or psychosexual dysfunction in women with
PCOS?
Is acupuncture effective for management and support of depression and/or anxiety, disordered eating,
body image distress, self-esteem, feminine identity or psychosexual dysfunction in women with PCOS?
Are anti-depressants and anxiolytics effective for management and support of depression and/or anxiety
or disordered eating in women with PCOS?
What is the effectiveness of different models of care compared to usual care?
In women with PCOS, what is the most effective tool/method to screen body image distress?
In women with PCOS, what is the most effective tool/method to screen disordered eating?
In women with PCOS, what is the most effective tool/method to screen psychosexual dysfunction?

GDG 3 – Lifestyle management and models of care








In women with PCOS, are lifestyle interventions (compared to minimal or nothing) effective for
anthropometric, metabolic, reproductive, fertility, QoL and emotional wellbeing outcomes?
In women with PCOS, are diet interventions (compared to different diets) effective for improving
anthropometric, metabolic, fertility, and emotional wellbeing outcomes?
In women with PCOS, are exercise interventions (compared to different exercises) effective for
improving anthropometric, metabolic, reproductive, fertility, QoL and emotional wellbeing outcomes?
In women with PCOS, are behavioural interventions (compared to different types of behavioural
interventions) effective for improving anthropometric, metabolic, reproductive, fertility, QoL and
emotional wellbeing outcomes?
Are women with PCOS at increased risk of obesity?
In women with PCOS, does obesity impact on prevalence and severity of hormonal and clinical features?

GDG 4 – Medical treatment






Is the oral contraceptive pill alone or in combination, effective for management of hormonal and clinical
PCOS features in adolescents and adults with PCOS?
Is metformin alone or in combination, effective for management of hormonal and clinical PCOS features
and weight in adolescents and adults with PCOS?
Are anti-obesity pharmacological agents alone or in combination, effective for management of hormonal
and clinical PCOS features and weight in adolescents and adults with PCOS?
Are anti-androgen pharmacological agents alone or in combination, effective for management of
hormonal and clinical PCOS features and weight in adolescents and adults with PCOS?
Is inositol alone or in combination with other therapies, effective for management of hormonal and
clinical PCOS features and weight in adolescents and adults with PCOS?
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GDG 5 – Screening, diagnostic assessment and management of infertility























Should women with PCOS and infertility undergo pre-conception (pre-pregnancy) evaluation
(assessment) for (and where possible correction of) risk factors that may adversely affect fertility and
response to infertility therapy?
Should women with PCOS undergo pre-conception (pre-pregnancy) evaluation (assessment) for (and
where possible correction of) risk factors that may lead to adverse (early or late) pregnancy outcomes?
Should women with PCOS undergo close (early or late) pregnancy monitoring for adverse pregnancy
outcomes?
Should women with PCOS and infertility due to anovulation alone with normal semen analysis have tubal
patency testing prior to starting ovulation induction with timed intercourse or intrauterine insemination
(IUI) treatment or delayed tubal patency testing?
In women with PCOS, is clomiphene citrate (CC) effective for improving fertility outcomes?
In women with PCOS, is metformin effective for improving fertility outcomes?
In women with PCOS and a BMI <30-32, what is the effectiveness of metformin compared to CC for
improving fertility outcomes?
In women with PCOS, are aromatase inhibitors (AIs) effective for improving fertility outcomes?
In women with PCOS, are gonadotrophins effective for improving fertility outcomes?
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI (In-vitro
fertilisation/Intra-cytoplasmic sperm injection), does the choice of follicle-stimulating hormone (FSH)
effect fertility outcomes?
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is exogenous
luteinizing hormone (LH) treatment during IVF/ICSI effective for improving fertility outcomes?
In women with PCOS, is stimulated IVF/ICSI effective for improving fertility outcomes?
In women with PCOS undergoing IVF/ICSI treatment, is the gonadotropin-releasing hormone (GnRH)
antagonist protocol or GnRH agonist long protocol the most effective for improving fertility outcomes?
In women with PCOS undergoing (controlled) ovarian (hyper) stimulation for IVF/ICSI, is adjuvant
metformin effective for improving fertility outcomes?
In women with PCOS undergoing GnRH antagonist IVF/ICSI treatment, is the use of human chorionic
gonadotropin (hCG) trigger or GnRH agonist trigger the most effective for improving fertility outcomes?
In women with PCOS, is In Vitro Maturation (IVM) effective for improving fertility outcomes?
In women with PCOS, are anti-obesity pharmacological agents effective for improving fertility outcomes?
In women with PCOS, is ovarian surgery effective for improving fertility outcomes?
In women with PCOS, what is the effectiveness of lifestyle interventions compared to bariatric surgery
for improving fertility and adverse outcomes?

*Not all questions resulted in a recommendation. Where evidence was inadequate only research
recommendations were made and are captured in a separate document.

Chapter 6: Guideline development methods

5

Outcome prioritisation using the GRADE method
The most relevant outcomes were prioritised by ranking their importance by health professionals and
consumers to help resolve or clarify disagreements and assist with grading the evidence. The importance of
outcomes may vary across cultures and from different perspectives e.g. patients, public, health professionals
or policy-makers. Table 6 outlines the considerations when deciding importance of outcomes [2]. GDG
members, including consumers also participated in this exercise.
Table 6: Steps for considering the relative importance of outcomes
What
Assessment and
prioritisation of
outcomes as
critical,
important but
not critical, or
low importance.

Why
To focus attention
on those
outcomes that
are considered
most important
when conducting
evidence review
and to resolve or
clarify
disagreements.

Requires
judgement of
the balance
between the
desirable and
undesirable
health
outcomes of an
intervention.

To support
making a
recommendation
and to determine
the strength of
the
recommendation.

How
Scoping the
relevant
literature.
By asking GDG
members,
including
consumers to
prioritise
outcomes in light
of the
considerations for
‘what’ and ‘why’.

Evidence
These judgments are ideally informed by a
systematic review of the literature focusing
on what the target population considers as
critical or important outcomes for decisionmaking.
Prior knowledge of the research evidence
through systematic reviews; and
information about values, preferences or
utilities has been explored in the original
guideline, that was systematic in nature, will
inform this process.
Additionally, the collective experience of the
GDG members, including consumers, will be
used using transparent methods for
documenting and considering them, such as
a Delphi process.

To facilitate ranking of outcomes according to their importance the following scale was be used [2].
Rating scale:
1
of least
importance

2

3

4

5

6

7

8

9
of most
importance

Important, but not critical
Critical
for making a decision
for making a decision
(included in evidence
(included in evidence profile)
profile)
Outcomes considered critical (rated 7-9) most greatly influenced a recommendation and the overall quality
of evidence supporting the recommendation and the strength of the recommendation.
Of limited importance
for making a decision
(not included in evidence profile)
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Adaptation of existing evidence-based guidelines
Given the time and resource-intensive nature of guideline development, existing high quality evidence-based
guidelines that address the clinical questions and PICO (Population, Intervention, Comparison, Outcome) of
interest should be sought for adaptation before starting a new one. Apart from the original Australian
guideline, to date no international PCOS guideline covering all health aspects related to the syndrome is
available. The evidence-based sections of the WHO guideline, supported by this evidence synthesis team is
aligned with the scope here, yet is now out of date. The NICE guideline is limited in scope and is not available
electronically outside the UK. It too is adapted from the 2011 Australian guideline. Professional society
positions statements or clinical practice guidelines are more limited in scope, do not follow AGREE II
(Appraisal of Guidelines for Research and Evaluation) process, involve more limited expertise and
geographical representation and are often conflicting in recommendations. Here we have updated and
expanded the scope and evidence contained in the 2011 Australian guideline and, where appropriate
methods have been applied, integrated the WHO guideline.

Evidence reviews to answer the clinical questions
Evidence reviews were conducted for each clinical question and from the evidence reviews, the GDGs were
able to develop guideline recommendations. The evidence reviews for each question can be found in the
supplementary Technical report. The links between the body of evidence, the clinical need for the question
and the clinical impact of the resulting recommendation(s), including potential changes in usual care and the
way care is organised, acceptability, feasibility and resource implications are clearly explained in the
accompanying GRADE evidence to decision framework supporting the recommendation.

Selection criteria
The PICO framework was used by the GDGs to explore the components of each clinical question and finalise
the selection criteria for each question. These components were used to include and exclude studies in the
evidence review. Details of the selection criteria for each question can be found in the supplementary
Technical report.
The highest form of evidence, the most current (within 5 years), comprehensive (with the most outcomes
relevant to PICO) and high quality systematic review that meets our benchmark criteria (see table 7) and
meets the selection criteria, was used to inform a recommendation. Additional systematic reviews that met
benchmark and selection criteria were used if it reported additional outcomes relevant to the PICO, that
were not addressed in the first, most comprehensive systematic review. Additional randomised controlled
trials (RCT(s)) that met the selection criteria and were not included in the systematic reviews were also used.
Where a systematic review met the benchmark criteria but did not meet the selection criteria, or
synthesised studies that did not meet out selection criteria, the risk of bias appraisals from that systematic
review were adopted.
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Table 7. Benchmark criteria for a systematic review to be included:
1) Must have completed a search in at least Medline and another relevant database;
2) Must have listed key search terms;
3) Must have listed selection criteria;
4) Must have used an appropriate framework to assess risk of bias/quality appraisal; and
5) Where the evidence is sought for an intervention question and a systematic review has included nonRCTs, the analysis must be subgrouped by RCTs to be eligible for inclusion.

Systematic search for evidence
A broad-ranging systematic search for terms related to PCOS was developed by the evidence team. This
PCOS search string was then combined with specific searches tailored for each clinical question according to
the PICO developed by the GDG. The search terms used to identify studies addressing the population of
interest (i.e. women with PCOS) were only limited to PCOS terms. Therefore, studies addressing women
with PCOS in all cultural, geographical and socioeconomic backgrounds and settings would be identified by
the search. Furthermore, while a formal analysis of cost effectiveness was not performed in this guideline,
any study addressing a clinical question that also reported on cost effectiveness would be captured and
addressed in the GRADE process. The search strategy was limited to English language articles and limits on
year of publication are specified in the PICO for each clinical question according to whether an update search
was conducted or in cases where interventions were only available from a particular point in time.
The following electronic databases were employed to identify relevant literature:















CINAHL (Cumulative Index to Nursing and Allied Health Literature)
The Cochrane Library
Cochrane Database of Systematic Reviews (Cochrane Reviews)
Database of Abstracts of Reviews of Effects (Other Reviews)
Cochrane Central Register of Controlled Trials (Clinical Trials)
Cochrane Database of Methodology Reviews (Methods Reviews)
The Cochrane Methodology Register (Methods Studies)
Health Technology Assessment Database (Technology Assessments)
NHS Economic Evaluation Database (Economic Evaluations)
EMBASE
EBM Reviews (OVID)
Medline (OVID)
Medline in-process and other non-indexed citations (OVID)
PsycINFO (OVID)

The bibliographies of relevant studies identified by the search strategy and relevant reviews/meta-analysis
were also searched for identification of additional studies. Details of the search strategies and search results
for each evidence review can be found in the supplementary Technical report.
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Inclusion of studies
To determine the literature to be assessed further, a reviewer scanned the titles, abstracts and keywords of
every record retrieved by the search strategy. Full articles were retrieved for further assessment if the
information given suggested that the study met the selection criteria. Studies were selected by one
reviewer in consultation with colleagues, using the PICO selection criteria established a priori. Where there
was any doubt regarding these criteria from the information given in the title and abstract, the full article
was retrieved for clarification.

Appraisal of the methodological quality/risk of bias of the evidence
Methodological quality of the included studies was assessed using criteria developed a priori according to
study design (i.e. quality appraisal criteria used for an RCT is different to that used for a cohort study) [7].
Individual quality items were investigated using a descriptive component approach. Any disagreement or
uncertainty was resolved by discussion among the GDG to reach a consensus. Using this approach, each
study was allocated a risk of bias rating (see Table 8). Quality appraisal tables for each evidence review can
be found in the supporting document titled Technical report.
Table 8. Risk of bias ratings [7]
Rating

Description

Low

All of the criteria have been fulfilled or where criteria have not been
fulfilled it is very unlikely the conclusions of the study would be affected.

Moderate

Some of the criteria have been fulfilled and those criteria that have not
been fulfilled may affect the conclusions of the study.

High

Few or no criteria fulfilled or the conclusions of the study are likely or very
likely to be affected.

Insufficient information

Not enough information provided on methodological quality to be able to
determine risk of bias.

Data extraction
Data, according to the selection criteria, were extracted from included studies using a specially developed
data extraction form [7]. Information was collected on general details (title, authors, reference/source,
country, year of publication, setting), participants (age, sex, inclusion/exclusion criteria, withdrawals/losses
to follow-up, subgroups), results (point estimates and measures of variability, frequency counts for
dichotomous variables, number of participants, intention-to-treat analysis) and validity results. Data
extraction tables for each evidence review can be found in the supporting Technical report.

Data synthesis
In order to make a summary statement about the effect of the intervention and thus inform evidence-based
recommendations, data were presented qualitatively by presenting the findings narratively in tables or
discussion text; or quantitatively, using statistical methods such as meta-analyses. A meta-analysis is a
statistical technique for combining (pooling) the results of a number of studies, that report data for the same
outcome for the same intervention, to produce a summary statistic to represent the effect of one
intervention compared to another. When high-quality trials are used, a meta-analysis summary statistic can
be more powerful than an individual study to confirm or refute effectiveness of an intervention and thus to
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inform an evidence-based recommendation. Data were summarised statistically using meta-analyses if data
were available, sufficiently homogenous, and of sufficient quality. Clinical homogeneity was satisfied when
participants, interventions, outcome measures and timing of outcome measurement were considered to be
similar. The Review Manager 5.3 software was used for meta-analyses. Where appropriate, subgroup
analysis was conducted according to factors that may cause variations in outcomes, are likely to be a
confounder, or may change the way the treatment works e.g. age, subtype or duration of treatment. These
can be found in the supporting Technical report.

Quality (certainty) of the body of evidence using GRADE evidence profiles
A GRADE evidence profile was prepared for each comparison within each clinical question addressed by a
systematic review. For each prioritised outcome, a certainty rating was documented with consideration of
the following:



information about the number and design of studies addressing the outcome; and
judgments about the quality of the studies and/or synthesised evidence, such as risk of bias,
inconsistency, indirectness, imprecision and any other considerations that may influence the quality of
the evidence.

The definitions of these factors are described below:




overall quality of evidence rating using the judgments made above (see ratings in table 9);
key statistical data; and
classification of the importance of the outcome.

The certainty of evidence reflects the extent to which our confidence in an estimate of the effect is adequate
to support a particular recommendation [2].
Although the quality of evidence represents a continuum, the GRADE approach results in an assessment of
the quality of a body of evidence in one of four grades (adapted from GRADE [2]).
Table 9. Quality of evidence
High



We are very confident that the true effect lies close to that of the estimate
of the effect.

Moderate

o

We are moderately confident in the effect estimate: The true effect is likely
to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low

oo

Our confidence in the effect estimate is limited: The true effect may be
substantially different from the estimate of the effect.

Very Low

ooo

We have very little confidence in the effect estimate: The true effect is likely
to be substantially different from the estimate of effect.
GRADE note that the quality of evidence is a continuum; any discrete categorisation involves some degree of
arbitrariness. Nevertheless, advantages of simplicity, transparency, and vividness outweigh these limitations
[2]. Evidence profiles can be found in the Technical report.
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Formulation of recommendations using the GRADE evidence to decision framework
The Evidence to Decision (EtD) framework was used to document the judgments and decisions using the
GRADE method for development of evidence-based recommendations. The framework prompts transparent
documentation and discussion of decisions through assessment of the evidence, clinical expertise and
patient preference for factors including:
 desirable and undesirable effects of the intervention;
 certainty of the evidence;
 values associated with the recommended intervention;
 balance of effects;
 resource requirements;
 cost-effectiveness;
 equity; acceptability;
 feasibility;
 subgroup considerations;
 implementation considerations;
 monitoring and evaluation; and
 research priorities.
Using the framework, each of the evidence-based and consensus recommendations are given an overall
grading of conditional or strong [2]. Clinical practice points have also been included, where important issues
(such as safety, side effects or risks) arose from discussion of evidence-based or clinical consensus
recommendations.
Table 10. Recommendation types
EBR

Evidence sufficient to inform an evidence-based recommendation (EBR)

CCR

In the absence of adequate evidence in PCOS, a clinical consensus recommendation (CCR) was
made

CPP

Evidence not sought. A clinical practice point (CPP) was made where important issues arose from
discussion of evidence-based or clinical consensus recommendations

The strength of the recommendations can be identified throughout the guideline by the following (adapted
from ESHRE manual for guideline development [3] and the GRADE approach [2]):
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Table 11: Strength of recommendations (adapted from GRADE [2] and ESHRE Manual [3])

Target group

Strong
recommendati
ons*

Conditional (weak)
recommendations
for the option (test
or treatment)

Consumers

Most people in
your situation
would want the
recommended
course of
action and only
a small
proportion
would not.

The majority of
people in your
situation would
want the
recommended
course of action, but
some would not.

Health
Professionals

Most patients
should receive
the
recommended
course of
action.

Recognise that
different choices
will be appropriate
for different
patients and that
greater effort is
needed with
individuals to arrive
at management
decisions consistent
with values and
preferences.
Decision aids and
shared decision
making are
important here.

Policy makers

The
recommendati
on can be
adopted as
policy in most
situations.

Policy making needs
to consider
perspectives and
involvement of
diverse
stakeholders.

Conditional
(weak)
recommendatio
n for either the
option or the
comparison
There is
considerable lack
of clarity over
whether the
majority of
people in your
situation would
want the
recommended
course of action
or not.

Research only
recommendations
The test or
intervention
should only be
considered by
patients and
clinicians within
the setting of a
research trial for
which appropriate
approvals and
safety precautions
have been
established.

Clinical
practice
points
(CPP)**
Clinicians,
patients
and policy
makers are
informed on
the clinical
implications
relevant to
implementa
tion of
recommend
ations.

The test or
intervention
should only be
considered by
patients and
clinicians within
the setting of a
research trial for
which appropriate
approvals and
safety precautions
have been
established.

Policy decisions
remain unclear.

Policy makers
need to be aware
of the need for
evidence gaps and
health
professional and
consumer
prioritised
research gaps.
* Strong recommendations based on high quality evidence will apply to most patients for whom these
recommendations are made, but they may not apply to all patients in all conditions; no recommendation can take
into account all of the often-compelling unique features of individual patients and clinical circumstances.
** A clinical practice point (CPP) is developed by the GDG to support recommendations. Advice can be provided to
enhance shared decision making, and on factors to be considered in implementing a specific test or intervention
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The words “should”, “could” and “should not” do not directly reflect the strength (strong or conditional)
allocated to a recommendation and are independent descriptors intended to reflect the judgment of the
multidisciplinary GDG on the practical application of the recommendation, balancing benefits and harms.
Where the word “should” is used in the recommendations, the GDG judged that the benefits of the
recommendation (whether evidence-based or clinical consensus) clearly exceed the harms, and that the
recommendation can be trusted to guide practice. Where the word “could” is used, either the quality of
evidence was underpowered, or the available studies demonstrated little clear advantage of one approach
over another, or the balance of benefits to harm was unclear. Where the words “should not” are used,
there is either a lack of appropriate evidence, or the harms outweigh the benefits.
Evidence to decision frameworks can be found in the supplementary document titled Technical report. Each
recommendation is supported by a discussion (in the chapters of this document) about the clinical need for
the question, the body of evidence identified to answer the question and a clinical justification for the
recommendation(s).
The GDGs acknowledge that lack of evidence is not evidence of lack of effect and have attempted to reflect
this in the strength of the grading given to recommendations on interventions that are not supported by
evidence. In addition, some interventions were not supported by evidence in the recommendations due to
lack of evidence of effect. The GDGs acknowledge that this refers to lack of evidence of effect over placebo;
that is, patients may receive some beneficial outcomes from the intervention but these do not exceed the
beneficial effects that can be expected from a placebo therapy [8].

Public consultation
Public and targeted consultation will be conducted for a period of thirty days commencing 10th February to
12th March 2018 in accordance with the legislative requirements set out in section 14A of the National
Health and Medical Research Council Act 1992 as outlined in the NHMRC standards and procedures for
externally developed guidelines (2007) [1]. The public consultation strategy is available upon request, email
MCHRI-PCOS-Guideline-Group-l@monash.edu.

External review
This guideline was reviewed by the International Advisory Group, independently by relevant professional
colleges and societies and through public consultation.

Scheduled review and update of the guideline
The GDGs will be re-convened to review relevant sections of this guideline if any of the following occur
within five years:



a change in the indications registered by regulatory bodies for any drug included in this guideline; or
publication of any new major randomised controlled trials or systematic reviews that potentially have a
bearing on the safety of the recommendations in this guideline

After five years the societies and organisations will be reengaged, the guideline panels revised and
reconvened and the guideline updated as per NHMRC processes.
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