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Dear Students,

I take this opportunity to thank each and every one of you for being part of the 
BMedSc (Hons) program.

This honours year has built a solid foundation for your future careers as physician 
researchers. Completion of the BMedSc (Hons) is the first step in academic 
medicine for many of the leaders and opinion makers in our profession. 
By program close you had manifest new skills and a level of maturity and 
independence that will assist you during the rest of your medical course and 
beyond. I look forward to future meetings with you at conferences, hearing about 
and reading of your work and welcome your potential PhD candidature, either as 
an extension of this year or into the future.

I’m also grateful to the ongoing support of the Monash Research Students 
Society (MRSS), particularly the regular and valuable contributions made by your 
representative at Course Management Committee meetings. The MRSS has 
demonstrated a truly professional and collegiate approach throughout all of our 
work together.

Thank you for allowing the BMedSc (Hons) program to be part of your learning 
experience.

Warm regards,

Dr Juanita Fernando

Convenor’s Address
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I completed my Bachelor of Medical 
Science after my fourth year of 
medicine at Monash Medical 
Centre. My project allowed me to 
gain some insight into three areas 
of medicine I am interested in: 
infectious diseases, obstetrics and 
paediatrics. It was also a wonderful 
opportunity to learn and consolidate 
my research skills under the 
guidance of A/Prof Michelle Giles 
and A/Prof Jim Buttery. I am highly 
grateful to both my supervisors.  

The year also allowed me to 
pursue my interests outside of my 
medical degree. I was able to travel, 
volunteer and advocate for human 
rights and the environment as well 
as nourish my creative side through 
music and design. 

I have had a great experience this 
year and would highly recommend 
undertaking a BMedSc to any 
prospective students.

`

Abstract
Introduction: Chronic hepatitis C infection results in significant morbidity with 
progression to liver cirrhosis and hepatocellular carcinoma. For many women with 
hepatitis C, pregnancy is a time of diagnosis or a point of contact with the healthcare 
system and therefore an opportunity to engage in management of the infection. At 
present, there are no safe therapies approved to treat hepatitis C in pregnancy. However, 
it is an opportunity for counselling, monitoring and discussion of treatment post-partum. 
Risk of perinatal transmission is generally confined to women who are viraemic and is 
the leading cause of hepatitis C transmission to children in Australia. 

Methods: A retrospective analysis of the clinical management of all pregnant hepatitis 
C antibody positive women at Monash Health over a five year period from January 2008 
to December 2013 was performed. Data collected included patient demographics, 
obstetric outcome, referral pathways for mother and infant, investigations performed 
and rate of perinatal transmission. This was compared to current clinical management 
guidelines to identify gaps in clinical care and follow up.

Results: Between 2008 and 2013 there were 41,405 births and 422 HCV positive 
pregnant women (1% prevalence). Of these women 85/422 (20.1%) were newly 
diagnosed during the current pregnancy. Women were more likely to have a viral 
detection test (HCV RNA PCR) if they were newly diagnosed or seen by a specialist 
however 160/422 (37.9%) had no test for viremia. Only 107/422 (25.4%) women 
received any specialist care (either antenatal or postnatal). This reflected both poor rates 
of referral and attendance to specialist appointments (54.3% attendance antenatally 
and 51.9% postnatally). Women were more likely to attend if they had high attendance 
rates to their routine antenatal appointments or were newly diagnosed. The rate of 
transmission to infants was 4/94 4.2%. However, almost 63% of children were not 
tested for hepatitis C. with only 201/427 (47.1%) infants were referred. Of the 4 children 
who tested positive, only 1 had ongoing management and 3 were lost to follow up. 

Conclusion: This study highlights the current gaps in clinical management of pregnant 
women with HCV and identifies the priority areas for improvement namely referral, 
viral detection testing and follow up of infants. Attendance rates continue to pose a 
significant challenge to optimal care of this population and further investigation into the 
specific barriers are needed to develop targeted strategies. 

Raimah Ahmed 
Clinical management and outcomes of pregnant women with 
Hepatitis C infection and their babies
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The Open and Closed Loop Control of water balance

Bradley Allsopp

My project in the intensive care 
setting took my on a whirlwind 
tour of electronics, programming, 
some systems engineering and a 
number of great historical papers 
in physiology. I was to create a 
device to control the serum sodium, 
and I faced may challenges and 
setbacks throughout the year. My 
supervisor A/Prof Geoffrey Parkin 
was encouraging and inspirational. 
He taught me how to think about 
medicine in new ways and to launch 
at new problems with optimism and 
mind for action.

The skills that I learned this year will 
be useful throughout my career. I 
would encourage future students to 
take wild chances, where success 
may not be guaranteed. Explore 
new fields and see where your 
passion takes you. 

Abstract
Introduction: Water balance or the average saltiness of the human body is critical for 
health. It defines cell volume and derangements result in permanent brain damage. 
Traditional means of controlling water balance with the Fluid Balance Chart involve the 
calculation of all elements of water gains and losses. The largest of these losses is urine, 
which is measured as it is collected in a catheter bag. Other losses, such as from the 
skin and lung are estimated. Intravenous dextrose is then administered according to 
need. 

However this model of therapy fails to account for the total saltiness of the urine and can 
lead to dramatic errors in calculation. This is well documented in the literature. 

In addressing this need a device has been created that measures the saltiness of the 
urine based on conductivity and the flow rate of urine based on mass. This allows 
calculation of the urine water loss. The device processes the signals, calculates the real-
time need for water and administers intravenous dextrose at the appropriate rate. This 
system operates on a closed loop and requires no decisions to be made.

In evaluation of this device an ethics and TGA approved pilot study will evaluate the 
ability of the device to maintain the water balance of patients in the intensive care 
setting, as compared with traditional means. The implications of the use of this device 
are improved patient safety and economic savings.
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Abstract
Background: Prostate biopsy is a common diagnostic procedure for prostate cancer. 
Infection is a recognized complication of transrectal ultrasound (TRUS) guided biopsy, 
but its incidence is reduced by antimicrobial prophylaxis. There have been concerns that 
antibiotic resistance is eroding the effectiveness of antibiotic prophylaxis in preventing 
post-biopsy sepsis. We aimed to explore strategies to reduce the risk of post-biopsy 
sepsis by defining the prevalence of potential risk factors, and the incidence of sepsis 
following TRUS biopsy.

Methods: We performed two studies. The first study was a combined retrospective 
case-series and matched case-control study, reviewing patients that had infectious 
complications. The case-series investigated the impact of sepsis, while the case-control 
examined risk factors for infection. A wide range of demographic, patient and procedural 
risk factors were assessed. These included recent international travel, recent antibiotic 
use and patient comorbidities, which were defined in cases and control patients without 
infection. Patients were matched by the location and date of their biopsy. The second 
study was a cross sectional survey in patients who recently had a TRUS or transperineal 
(TP) prostate biopsy at a Melbourne Hospital. Patients were asked about two risk 
factors: recent overseas travel, and recent antibiotic use, as well as outcomes from the 
procedure. 

Results: In the case control study, univariate analysis suggested that recent international 
travel and recent antibiotic use were associated with patients that had infection. It 
was also shown that the addition of a penicillin antibiotic to standard fluoroquinolone 
antibiotic prophylaxis was protective. In the cross sectional study, there were 481 (53%) 
patients who had a TRUS and 430 (47%) patients that had a TP prostate biopsy, of 
which 11 (4%) reported infective symptoms and one patient required hospitalization. 
Overall 19 patients (7%) reported receiving recent antibiotics and 104 patients (37%) had 
travelled overseas, with 74 (71%) patients travelling to countries with a high prevalence 
of antibiotic resistant organisms.

Discussion: This study found a high prevalence of risk factors for resistance, but a low 
rate of reported infection. This may suggest that efforts to target prophylaxis against 
multiresistant organisms may not be useful if based on the presence of risk factors. 
Alternatively, we have found that recent international travel and recent antibiotic use were 
associated with infection. These factors may represent a better target population for 
intervention, such as augmented prophylaxis, pre-biopsy rectal swab based prophylaxis 
or TP biopsy.

Infectious complications following Transrectal Ultrasound-Guided 
Prostate Biopsy in Victoria: Current rate, patterns of care, risk factors 
and antibiotic resistance

Elliot Anderson

Elliot Anderson is a medical student 
with Monash University. He is 
currently completing an Honours 
degree of Bachelor of Medical 
Science and has a keen interest in 
both research and urology.
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The ethics of resource allocation in the Neonatal Intensive Care Unit: 
An empirical perspective

Chavy Arora

Abstract
Background: Advances in medical technology have allowed us to resuscitate neonates 
who otherwise would have died, at increasingly earlier gestational ages and lower 
birth weights. However, some of these infants may survive with significant morbidity 
and reduced life expectancy. There are limited resources in the NICU, meaning that 
sometimes, difficult decisions need to be made about which infant to treat. How should 
resources be allocated in the NICU? This thesis uses empirical quantitative evidence 
from a questionnaire of 109 members of the general public to add a novel perspective 
to this discussion, and examine the conflict between egalitarian and utilitarian 
considerations.

Aims and Hypotheses: This research aims to investigate the views of a group of 
the general public about resource allocation decisions within the NICU, see how this 
relates to philosophical literature, and apply the findings to normative discussion on 
the topic. It was hypothesized that: (1) respondents would be predominantly utilitarian, 
and increasingly so when there was a larger discrepancy in predicted outcomes; 
(2) responses would be associated with personal values; and (3) responses to a 
philosophical thought experiment would be associated with preferences.

Methods: The online survey, conducted via the online platform Mechanical Turk, 
consisted of trade-off scenarios (respondents were forced to choose between two 
neonates requiring the same bed), demographic questions, a philosophical thought 
experiment, questions where respondents had to answer behind a ‘veil of ignorance’ 
and three validated personality scales measuring empathic concern, cognitive 
engagement and conservatism. Data analysis was performed using SPSS version 22.0 
for Mac. 

Results: Respondents were strikingly utilitarian throughout the questionnaire, meaning 
they chose to direct treatment to the infant with the higher chance of survival, higher life 
expectancy, less severe disability and less expensive treatment. As discrepancy between 
outcomes decreased, however, there was a statistically significant increase in egalitarian 
responses and decrease in utilitarian responses, proving our first hypothesis. Resource 
allocation preferences were sometimes associated with demographic characteristics, 
proving our second hypothesis, but there was no relationship between preferences and 
underlying personality traits, responses to the philosophical thought experiment and 
responses under the ‘veil of ignorance’. 

Conclusion: The inclinations of the general public are of normative significance as they 
can be used in developing standardized policy on micro-allocation of resources in the 
NICU, thus contributing to democratic legitimacy. Although the sample size of this study 
is not large enough to generalize to the general public, our findings may indicate that the 
public is likely to support a utilitarian policy for rationing at the bedside in the NICU. The 
interesting transition observed from utilitarian to egalitarian responses as the discrepancy 
between outcomes decreased may indicate that allocation systems should incorporate a 
combination of ethical principles.

I have so far completed four years 
of the MBBS program at Monash 
University and decided to undertake 
a BMedSc before my final year to 
gain a fresh perspective on health. I 
completed my BMedSc in Bioethics 
at the Oxford Uehiro Centre for 
Practical Ethics at the University of 
Oxford. I had fantastic supervision 
by the passionate and inspiring 
Professor Julian Savulescu, 
Doctor Dominic Wilkinson and 
Professor Michael Selgelid. This 
year has truly recalibrated my 
thinking and I am extremely 
grateful for the opportunity. Outside 
of medicine, my interests lie in 
philosophy, politics, economics, 
and public health. I was voted in 
as an Associate Member of Exeter 
College at the University of Oxford 
in 2014, which allowed me to spend 
my year surrounded by like-minded 
individuals with completely different 
backgrounds to me, both culturally 
and academically. This year has 
given me faith that pursuing a 
career in clinical medicine can 
indeed be balanced with following 
my passion for research in 
philosophy, economics and public 
health in a formal capacity. 
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Introduction: As anaesthesia techniques improve and as the baby boomer population ages, 
the proportion of elderly patients undergoing major elective surgical procedures is on the rise. 
Age, as it once was, is no longer a contraindication to surgery. While post-operative mortality 
and morbidity is relatively low in these populations, other aspects of recovery such as cognition 
and function and factors that predict poor outcome are becoming increasingly  significant issues 
though remain relatively poorly understood.

This study is a cohort pilot study that seeks to examine the recovery trajectories of elderly 
patients receiving major elective surgery.  It examines preoperative factors that may predict 
poor recovery, namely frailty and cognition and tracks functional and cognitive outcomes. 
Furthermore, it examines the cost of elective surgery though this has not been reported 
assessed at this point.

Methods: Following sample size power analysis, the target sample size is 40 patients. Two 
groups of patients are to be recruited; those receiving cervical and those receiving lumbar 
surgery making the total sample size 80 patients. Subjects must be over 65, ASA I-III and 
competent communicators in English. At the time of writing, a total of 21 have been recruited 
and provide the data for an interim analysis.
Four instruments have been utilised for data collection. These are:
•  Alzheimer’s Disease Research Centre Instrumental Activities of Daily Living Scale (ADCS IADL 

Scale)
• Post-operative  Quality of Recovery  Scale (PQRS)
• FRAIL Scale
• Resource Use Instrument (RUI)

The ADCS IADL Scale examines function through enquiring on instrumental and basic activities 
of daily living. The PQRS examines recovery trajectory in a number of domains, namely 
physiological, nociceptive, emotional, functional and cognitive recovery. The RUI examines direct 
and indirect medical and non-medical costs incurred by a patient. The FRAIL Scale assesses a 
patient’s frailty status which is a construct of homeostatic reserve.

Results: Following interim analysis, number of observations can be made:
•  Poor baseline cognition is associated with poor function but not with impaired cognitive 

recovery at 1 month
• Baseline frailty predisposes to poor cognitive and functional recovery post-operatively
• Poor cognition at 1 month is associated with poor function at 1 month
•  Elderly surgical patients suffer  significant functional and executive cognitive impairment at 1 

month
The RUI has been omitted from this report as it has little relevance without 3 month follow-up 
data.

Discussion: The results are largely in line with the proposed hypotheses with a number of 
compelling associations having been made. These provide a solid platform for further work. 
As demonstrated, elective surgery has profound functional implications on elderly patients that 
ought to be considered when making surgical decisions on this patient group. Given the strong 
associations with frailty and post-operative recovery outcomes, it may be a feasible therapeutic 
target to improve post-operative outcomes. Routine preoperative frailty testing ay allow more 
targeted allocation of post-operative resources to patients who are most likely to benefit. The 
study suffers from a number of limitations. These include a limited sample size, limitations of the 
battery of tests and wide variation in surgery extent and duration among patients. As level of 
education is associated with better post-operative outcomes, the sample size recruited, with a 
median level of education of 16 years, the level of functional and cognitive impairment seen in 
this sample is likely to e better than that of the general population.

Conclusion: This study fits in to a broader body of work on post-operative outcomes on elderly 
patients however is novel in its approach through the use tools normally reserved for geriatric 
medicine. Given the significant findings with the small population sample, further work along a 
similar vein will provide stronger data and add to the findings of this study, improving our ability 
to tailor care for elderly surgical patients to maximise outcomes.

Post-operative outcomes of poor cognitive baseline and frailty in 
elderly spinal surgery patients - a pilot study.

Henry Badgery

I completed my BMedSci between 
the fourth and fifth year of my 
MBBS degree. I was fortunate 
enough to be given the opportunity 
to carry out my research at the 
Mount Sinai Hospital in New 
York City. I was working in the 
department of anesthesiology 
(sic) under the supervision of Dr 
Stacie Deiner. We were looking at 
recovery in elderly surgical patients. 
I was also able to spend a good 
deal of time with the anaesthetists 
in the operating theatre and see 
many interesting cases. It was an 
excellent experience and provided 
a solid introduction into clinical 
research which I hope to continue 
to have a hand in for the remainder 
of my career. In addition to this, 
being able to live abroad for a 
year in such a remarkable city was 
incredibly enriching and most 
enjoyable and I am very grateful for 
the opportunity.
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Mycobacterium Abscessus and lung transplantation

Hannah Bills

My name is Hannah Bills and 
I completed 4th year MBBS in 
2013, before commencing my 
BMedSci (Hons) in 2014. I have had 
a fantastic year and I really wish 
to thank my supervisor Dr. Orla 
Morrissey for her knowledge and 
support.  

Mycobacterium abscessus is a rapidly growing mycobacterium that is increasingly being 
isolated in lung transplant candidates and recipients. Mycobacterium abscessus is 
associated with a wide spectrum of human infection from asymptomatic colonisation to 
severe respiratory and sometimes disseminated disease. Isolation of M. abscessus pre-
transplant has long been considered a strong relative contraindication to transplantation. 
However, recent studies are suggesting no difference in outcomes post-transplantation 
between patients that isolate M. abscessus pre-transplant and those that do not. In addition, 
there are limited data as to the risk factors for, and the optimal treatment of, M. abscessus. 
The purpose of this research was to increase the knowledge-base regarding M. abscessus, 
in particular looking at current surveillance practices, risk factors, treatment regimens and 
outcomes for M. abscessus in both lung transplant candidates and recipients.  

We performed a cross-sectional web-based survey of lung transplant centres, globally. The 
survey asked questions about perceptions to M. abscessus in lung–transplant candidates 
as well as about surveillance programs, treatment agents and duration, and outcomes in 
their centre, related to patients with M. abscessus isolation and disease. In addition, we 
performed a retrospective case series analysis of all lung transplant recipients attending Alfred 
Health who isolated M. abscessus between 1 June 2006 and 31 August 2013 and combined 
this with a systematic review of all reported cases in the literature of M. abscessus in lung 
transplant recipients. 

Forty-seven centres responded to the survey (35.6%). Both pre- and post-lung transplant, 
M. abscessus was most commonly isolated in cystic fibrosis patients (87.5% and 73.0%, 
respectively). Most centres performed regular surveillance (63.4%) and did not consider M. 
abscessus isolation pre-lung transplant as a contraindication to transplantation (54.1%). Most 
centres would begin treatment with combination therapy and would then tailor it depending 
on susceptibility results (55.0% [pre-transplant] and 54.1% [post-transplant]). In both pre- 
and post-lung transplant patients, therapy was most commonly continued until the patient 
was culture negative for 6-12 months (33.3% and 32.4%, respectively). At one year post-M. 
abscessus isolation, the most common outcome reported by centres was that patients were 
alive and clear of M. abscessus disease (38.2%). We identified 7 cases of M. abscessus 
in lung transplant recipients at Alfred Health between 1 June 2006 and 31 August 2013. 
One had pre-transplant and six had post-transplant isolation. Four patients met American 
Thoracic Society criteria for M. abscessus disease and three had asymptomatic colonisation. 
For the systematic review, 65 cases were identified which met the search criteria from 14 
articles and we added the 7 cases from the Alfred Health case series to bring the total to 72 
included cases. Of these, 17 (23.6%) had pre-transplant isolation of M. abscessus alone, 35 
(48.6%) had post-transplant isolation alone and 20 (27.8%) had both pre- and post-transplant 
isolation. Post-transplant, the median time between transplantation and first positive culture 
was 5 months (IQR: 1-32 months). Antibiotics used in treatment included clarithromycin 
(68.2%), amikacin (60.6%) and ciprofloxacin (39.4%). Treatment was administered for a 
median of 6 months (IQR; 3-16 months) and 1-year survival was 77.6%. Carbapenems and 
linezolid use was associated with poorer outcomes (p<0.01 and 0.12, respectively). Co-
infection with other pathogens was universally reported in both the survey and the systematic 
review.

Mycobacterium abscessus is a relatively recently identified pathogen, which has been 
increasing in prevalence in lung transplant candidates and recipients. It can cause 
significant infection, however with early, targeted therapy utilising certain combinations of 
antimicrobial agents for a prolonged period, complete resolution is possible with favourable 
outcomes. Mycobacterium abscessus should no longer be considered a contraindication to 
transplantation, instead decisions regarding lung transplantation should be made on a case-
by-case basis. Concomitant treatment of co-pathogens is critical.
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Abstract
Background and Objectives:  Traumatic brain injury (TBI) is a devastating condition 
that hospitalizes over 22,000 Australians annually with a large proportion of isolated TBI 
(iTBI) victims being young adults. In addition to the immeasurable emotional toll caused 
by TBI, the social and economic burden of disease is significant. 

Ethanol exposure is common in iTBI, present it up to 45% of presentations. Ethanol 
exposure has been consistently associated with an increased incidence of iTBI. 
However, once an iTBI has been sustained, it remains unclear whether ethanol exposure 
is harmful or protective. 

Methods: This thesis was developed over three stages, presented in the main body 
of text. Initially a systematic review and meta-analysis was conducted exploring the 
association between ethanol exposure and outcomes following iTBI. Secondly, in 
Chapter 2, after clarifying limitations of previous studies, we performed a retrospective 
review of the Alfred Trauma Registry to determine the association between ethanol 
and outcomes in an Australian population of patients. The primary outcome measure 
analysed was in-hospital mortality. Pre-hospital and admission injury data, vital signs and 
pathology results were analysed to identify potential confounders. Variables associated 
with the exposure variable of interest, ethanol, and the outcome  variable, in-hospital 
mortality, were subsequently entered into a logistic regression model to determine if 
an independent association existed between ethanol exposure and with in-hospital 
mortality. In Chapter 3, a research proposal was developed, directed at potentially using 
ethanol therapeutically after iTBI in a placebo-controlled randomised controlled trial 
(RCT). 

Results:  The results of the systematic review and meta-analysis revealed that 
ethanol exposure was significantly associated with a reduction in in-hospital mortality. 
However, heterogeneity between studies was not statistically significant, all studies 
were observational in nature and none included an Australian population. iTBI was most 
commonly defined as Abbreviated Injury Scale (AIS) (head) ≥3 and all other body areas 
are AIS ≤3. Retrospective review of the ATR revealed ethanol was not associated with 
in-hospital mortality in this cohort. This result suggested that ethanol exposure does not 
cause harm in the context of iTBI and in conjunction with previous literature provided 
clinical equipoise on which a RCT can be based. A multi-centre RCT, comparing 
intravenous alcohol to placebo after iTBI, and using mortality at 12 months as the 
primary outcome measure is expected to require 1500 patients. 

Conclusion: In the setting of iTBI it is still unclear whether ethanol exposure is harmful 
or protective. In the first analysis of Australian data that we know of, ethanol was not 
significantly associated with harm. Future directions involve further investigation and 
the use of ethanol post-iTBI therapeutically if efficacy can be established in prospective 
trials. An RCT to definitively determine the association between ethanol and iTBI is 
recommended and proposed.  

Ethanol and traumatic brain injury

James Brennan

I decided to undertake my Bachelor 
of Medical Science after Med IV to 
take a break from strictly clinical 
medicine and to get an idea of 
what the world of research holds. 
As sport is a major part of my life, I 
went into this year with an interest 
in sports medicine however, when 
a good friend put me in touch with 
A.Prof Dev Mitra in the Emergency 
and Trauma Centre (E&TC) at 
The Alfred, it was too good an 
opportunity to refuse. Trauma 
grabbed my interest at it holds 
similarities to my initial interest in 
sports medicine.

I undertook my BMedSc year at 
the E&TC at The Alfred Hospital. 
Along with being able to complete 
his thesis I was able to maintain 
clinical contact in the emergency 
department and gain exposure to 
one of the most advanced trauma 
centres in the southern hemisphere. 
It was an unforgettable experience 
not only for my future medical 
career but as a life experience as 
well. 
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Moral enhancement and moral responsibility

Christopher Chew 

I’m an MBBS IV student who did 
my BMedSci in Bioethics at Oxford 
University. I’d never really intended 
to take a year off for a BMedSci, 
but I was talked into it by a very 
persuasive professor. I’m glad that 
he did, as it’s been great to take 
some time off from the grind of 
medicine and see all the things that 
the world has to offer. 

My topic was almost completely 
unrelated to clinical medicine – the 
ethics of neuro-interventions to 
alter moral behaviour – but getting 
thrown into the deep end of the 
Arts pool meant I learnt to tread 
the philosophical waters pretty 
quickly, learning a little bit about life, 
the universe, and everything along 
the way. Philosophy’s surprisingly 
interesting and relevant, and 
certainly isn’t only the pursuit of 
fuddy duddy old men in armchairs. 

Of course, spending the year 
overseas also meant that I had 
heaps of opportunities to travel and 
meet people. It’s been a great year 
full of new experiences, but I’m still 
looking forward to getting back into 
clinical studies!  

Abstract
Background: The research literature suggests that moral behaviour, like most human 
behaviour, has a biological basis in the brain. It should, then, be susceptible to alteration 
through biomedical means. Indeed, emerging research literature suggests that some 
determinants of moral behaviour can be altered by pharmaceutical or technological 
interventions. These include pro-social tendencies such as fairness, reciprocity, and 
harm aversion, as well as darker drives like impulsivity, aggression, or sexual desire. 
Should we pursue the development of such moral bioenhancements to make ourselves 
morally better? On a smaller scale, such interventions might be useful in the criminal 
justice system. On a larger scale, we might have a responsibility to ourselves, our 
communities and our planet to morally enhance ourselves to solve problems of moral 
failing such as global warming, unsustainable growth, poverty, and inequality. Yet there 
are inherent dangers in any technology, including side-effects, misuse and unintended 
consequences, and it might be wrong to think that we can successfully and safely tinker 
with our consciences.  

Objective: To argue that moral responsibility is a key requirement for moral 
enhancement, and that interventions which compromise this cannot be considered to 
make people morally better. 

Conclusions: Moral worth is a better and more desirable metric of moral enhancement 
than behavioural change, and is affected by moral responsibility. There are reasons 
to think that at least some proposed neuro-interventions will compromise moral 
responsibility, and these thus cannot be moral enhancement. Further work in 
considering and justifying different conceptions of moral responsibility, as well as the 
effects of novel neuro-interventions will extend and strengthen the findings of this ethical 
discussion. 

Many special thanks to Professor Julian Savulescu, Professor Ben Canny, and Dr. Tom 
Douglas. 
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Abstract
Background: Intracerebral haemorrhage (ICH) is defined as bleeding in the brain 
parenchyma. Most incidents are due to hypertension (HT) and, in elderly populations, 
cerebral amyloid angiopathy (CAA). CAA-related ICH normally occurs in lobar areas 
but location alone is insufficient to diagnose CAA as HT may also cause lobar ICH. 
Radiological findings detected on sensitive magnetic resonance (MR) sequences are 
often the only evidence of CAA, given the difficulty in obtaining tissue for histology. 
On gradient-echo (GRE) MR imaging, the implications of CAA-related findings such 
as cerebral microbleeds (CMBs) and convexity superficial siderosis (SS) have been 
investigated, but few have explored their significance on susceptibility-weighted MR 
imaging (SWI), a more sensitive technique.

Aims: This study aimed to analyse the contribution of SWI in altering the aetiological 
diagnosis of ICH. We hypothesised that a proportion of patients with ICH would have 
findings revealed by SWI that would change their original diagnosis. We looked for 
CAA, a cause of ICH associated with findings revealed by SWI. We aimed to determine 
a minimum number of CMBs detected by SWI that could be used to diagnose CAA. 
Finally, we aimed to assess whether asymmetry in CMBs per hemisphere could be 
another feature of CAA. 

Methods: We collected data retrospectively on patients diagnosed with either ICH or 
CAA from 1/1/2011 to 31/12/2013. We reviewed medical records and online databases 
to collect clinical and radiological data on demographics, admission details, clinical 
presentation, past medical history and medication usage. We reviewed all CT images 
and categorised patients using the validated Boston criteria for diagnosing CAA to 
determine their likelihood of CAA before assessing SWI. We then reviewed MRIs and 
recorded the number and location of haemorrhages, infarcts, white matter ischaemia, 
superficial siderosis (SS) and CMBs. We rated CMBs using the validated Microbleed 
Anatomical Rating Scale and performed inter-rater reliability analyses. We determined 
SWI findings that would be diagnostic of CAA and measured the proportion of patients 
in whom these altered the diagnosis. We demonstrated a minimum proportion of lobar 
CMBs that optimised sensitivity and specificity in diagnosing CAA, in patients with 
both lobar and deep CMBs. Finally, we analysed whether asymmetry in CMBs per 
hemispheres was associated with CAA. 

Results: Of 188 patients diagnosed with either ICH or CAA during the study period, we 
excluded 122 with specific known causes of ICH, leaving 66 eligible for analysis. SWI 
altered the diagnosis in 31.25% of cases in whom it had potential to, by revealing CAA-
related findings in five of 16 patients with no prior evidence of CAA prior to reviewing 
their SWI. In three of these, the detection of SS on SWI led to the diagnosis of CAA, 
while in the remaining two, CAA was diagnosed based on at least 78% of CMBs being 
in lobar, or cortical areas. Finally, asymmetry in CMB counts between hemispheres 
was not demonstrated to be associated with CAA in our overall cohort, despite being 
observed in both histologically-proven cases of CAA. 

Conclusions: SWI altered the diagnosis in a substantial proportion of patients with 
ICH. This was based on SWI revealing one of two findings with high specificity for CAA, 
in patients with no prior suspicion of CAA. The minimum proportion of lobar CMBs we 
determined to be diagnostic of CAA may be used clinically in distinguishing between 
HT and CAA as the cause of ICH. Asymmetry in CMB counts between hemispheres 
was not associated with CAA in our overall cohort, but further studies are required to 
clarify these findings. Future research could also investigate asymmetry in CMB counts 
between lobes as well as the risk of recurrent ICH associated with CMBs detected on 
SWI. 

Susceptibility-Weighted imaging in the aetiological diagnosis of 
Intracerebral Haemorrhage.

Stephanie Dearaugo

Doing a BMedSc at the Epworth 
this year has given me a valuable 
insight into research and I felt 
extremely well supported by my 
supervisor, Professor Richard 
Gerraty, and his research team. 
Choosing to complete it after 4 
years of medicine worked well for 
me and I recommend it to anyone 
hoping to challenge themselves 
and try something different from the 
general medical course as it has 
been a highly rewarding experience.
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The use of clinical decision rules to diagnose acute appendicitis in 
paediatric patients

Jessica Deitch

Jessica completed her Bachelor 
of Medical Science (Honours) in 
2014 following her fourth year of 
study for the Monash University 
MBBS degree. She completed her 
BMedSc under the supervision of 
Dr John Cheek at Monash Medical 
Centre’s paediatric Emergency 
Department. Jessica enjoyed the 
opportunity this year provided 
to experience clinical research in 
paediatric medicine, an area she 
is interested in pursuing in future. 
Following this educational year, she 
aims to continue being involved 
in research alongside her medical 
career.

Background: Acute appendicitis (AA) is the 
most common paediatric abdominal surgical 
condition seen in an emergency department 
(ED). Early diagnosis is important in reducing 
the complication risk however, this can be 
challenging in some cases. Currently in 
Australia, numerous resources are used in 
the workup of suspected paediatric AA. 
Improving the diagnosis of this condition 
should therefore consider appropriate use 
of these resources. Clinical decision rules 
(CDRs) are bedside decision making tools 
that have been proposed as a method of 
improving the accuracy of paediatric AA 
diagnosis.

A literature review identified seven paediatric 
AA CDRs. Numerous studies have examined 
the use of CDRs to improve diagnosis 
of paediatric AA, however, many have 
methodological issues, making it difficult 
to generalise results beyond these studies. 
Without a validation study specifically in the 
Australian population, a CDR cannot be 
recommended for implementation in our 
setting at this point in time.

Aims and hypotheses: The primary aim 
was to determine and compare the accuracy 
of seven paediatric AA CDRs when applied 
to children presenting to a tertiary paediatric 
ED with suspected AA. We hypothesised that 
a CDR would be sufficiently accurate to aid 
paediatric AA diagnosis and be able to be 
incorporated into a clinical decision pathway 
for suspected paediatric AA.

The secondary aims were to describe the 
epidemiology of a population of children 
presenting to a tertiary ED with suspected 
AA. This data included rates of AA, missed 
AA, negative appendicectomies, perforated 
AA and diagnostic tests.

Methods: A prospective, observational 
cohort study was conducted over 18 weeks 
at Monash Medical Centre’s paediatric ED, 
a tertiary paediatric referral centre. Patients 
aged 1 – 18 years old who presented 
with suspected AA were eligible for the 
study. Parental consent was obtained for a 
follow-up telephone call. The treating doctor 
prospectively recorded the presence or 
absence of specific history and examination 
findings that comprise the seven AA CDRs 
being investigated. Post-discharge, medical 
records were used to obtain additional 
patient demographics, admission information 
and discharge diagnosis. In cases where a 
patient had not had an appendicectomy and 

it was not possible to use histopathology 
to conclusively diagnose AA or not AA, a 
follow-up telephone call 14 – 60 days post-
discharge was made to enquire about the 
patient’s outcome. Retrospective consent 
over the phone was obtained in cases where 
consent had not been sought during the 
patient’s presentation in ED. Patient data was 
entered and organised into spreadsheets 
using Microsoft Excel. CDR performance 
was calculated using receiver operating 
characteristics curves as well as sensitivity, 
specificity and positive and negative predictor 
values. For epidemiological data, patients 
were grouped into AA or not AA. Two-tailed 
unpaired t-tests were used to compare 
continuous data. Two-tailed Fisher’s exact 
tests were used to compare categorical 
data. Statistical significance was accepted as 
p<0.05.

Results: 362 patients were enrolled with 317 
patients completing follow-up. Of these 317 
patients, 74 patients had an appendicectomy, 
with 62 of these histopathology confirmed 
AA, making the AA rate 19.6% with a 
negative appendicectomy rate 16.2%. 
The perforated AA rate was 21.0%. Three 
patients with AA were incorrectly discharged, 
making a missed AA rate of 4.8%. Of the 
seven tested CDRs, the Kharbanda CDR was 
the most promising. This rule was designed 
to identify low risk AA patients. We validated 
this rule in 90 eligible patients and calculated 
a sensitivity of 96.4% (95%CI: 81.7 – 99.9), 
specificity of 35.5% (95%CI: 23.7 – 48.7), 
positive predictive value of 40.3% (95%CI: 
28.5 – 53.0) and negative predictive value 
of 95.7% (95%CI: 78.1 – 99.9). This rule 
matched standard clinical practice in that 
it would have resulted in one missed AA 
patient. The other tested CDRs performed 
much worse than standard practice.

Conclusion: This study identified the 
Kharbanda CDR as a promising low risk for 
AA rule however, considering our small study, 
further research is required to support these 
results. Given this rule includes blood tests, a 
controversial area in paediatric AA diagnosis, 
future research could focus on constructing 
a similar CDR to Kharbanda without blood 
tests. A low risk AA rule has the potential 
to improve diagnosis by safely identifying 
children early who are at low risk AA, so that 
resources can be focused on children at 
higher risk. There is potential for such a rule 
to be incorporated into a clinical decision 
pathway in future.
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Abstract
Cardiovascular diseases (CVD) are major cause of mortality worldwide, mostly involving 
atherosclerosis-related myocardial infarction (MI) and stroke. Vulnerable atherosclerotic 
plaques are the main pathophysiology behind MI and stroke in which plaque rupture 
can occur, leading to thrombus formation in bloodstream that can occlude vital arteries 
such as coronary arteries and cerebral artery. Thus, it is essential to understand the 
pathophysiology of vulnerable atherosclerotic plaque and plaque rupture.

Studies about vulnerable atherosclerotic plaque mainly involve animal model with 
artificial plaque rupture. However, despite being an inflammatory disease, there is no 
immunological model of vulnerable atherosclerotic plaque to date. A recent study 
has shown that cytotoxic CD8 T cell is proatherogenic and promotes development of 
vulnerable atherosclerotic plaque. By using anti-CD137 and anti-CD134 antibody (Ab) 
to stimulate CD8 T cell expansion, I investigated whether expansion of cytotoxic CD8 T 
cells could further promote formation of vulnerable atherosclerotic plaque. 

Seven week-old male ApoE-/- mice were divided into three groups and fed a high fat diet 
for 10 weeks. Starting from third week high fat diet, each group was injected with either 
anti-CD134 Ab, combination of anti-CD134 Ab and anti-CD137 Ab, or isotype-matched 
control Ab. Injection was done every 5 days intraperitoneally for 8 weeks. At the end of 
10 week high fat diet, mice were sacrificed and tissue taken for analysis. 

Combined stimulation of CD134 and CD137 significantly increased total CD8 T cell and 
activated CD8 T cell populations compared to control group. Furthermore, combined 
stimulation of CD134 and CD137 significantly enhanced effector function of CD8 and 
CD4 T cells, shown by the increase of inflammatory cytokine expression, TNFα and 
IFNγ. Significant increases in FasL+ CD8, granzyme-B+ CD8, and EOMES+ CD4 T 
cells populations indicate that stimulation of CD134 and CD137 enhances cytotoxic 
function of CD8 and CD4 T cells.  All results confirm that combined CD134 and CD137 
stimulation increases super-effector CD8 T cells and cytotoxic CD4 Th1 cells.

CD134 and CD137 combined stimulation aggravates atherosclerosis as it significantly 
increases atherosclerotic lesion and lipid accumulation in aortic sinus. There is no 
difference in plasma cholesterol profile and body weight between each group, showing 
that the treatment does not affect lipid metabolism. Resident CD8 and CD4 T cell 
populations in the lesion were significantly increased in mice with combined stimulation 
of CD134 and CD137 compared to control group. This increase was accompanied with 
significant increase of apoptotic cells and necrotic core area in the lesion, suggesting 
that expansion of cytotoxic CD8 T cells augments the apoptosis and necrotic core 
formation in lesion. Image of Immunofluorescence staining suggests that CD8 T cells 
target smooth muscle cells and macrophages for apoptosis. Furthermore, significant 
decrease was observed in the percentage of smooth muscle cells, macrophages, and 
collagen content in the lesion. These findings suggest that combined CD134 and CD137 
stimulation aggravates plaque vulnerability elevating the chance rupture by enhancing 
CD8 T cell expansion and effector function, especially its cytotoxicity.

The outcomes of my study indicate that combined CD134 and CD137 stimulation 
aggravates atherosclerosis and leads to vulnerable plaque formation. The aggravation is 
mainly driven by cytotoxic CD8 T cells. FasL- and granzyme B-dependent cytotoxicity 
appear to be the main mechanism by which CD8 T cells induce apoptosis of target 
cells particularly smooth muscle cells, resulting in marked reduction of fibrous cap 
smooth muscle cells and lesion collagen content. Activated CD8 T cells also target 
macrophages, leading to enhanced necrotic core formation, and overall accelerate 
vulnerable plaque development.

Development of an immunological model of vulnerable 
atherosclerotic plaque

Gilang Edi

My name is Gilang Edi, most people 
call me Gilang or Gil. I am a medical 
student at University of Indonesia. I 
enrolled in BMedSci (Hons) course 
at Monash University as a part of 
research program in my university. 
Immunology and cardiology are 
the topics I am interested in, 
which became the reason I did my 
Honours project at Baker IDI Heart 
and Diabetes Institute. 

The Honours year has been an 
amusing year. Not only that it has 
given me insight in research world, I 
also got to enjoy working with a lot 
of smart people passionate in their 
field of study. I also enjoy my time in 
Melbourne at the same time. Now 
that I am back in Indonesia, I am 
looking forward to come back to 
Melbourne, probably as a tourist.

Outside the academic world, I enjoy 
music, reading, drawing, a little bit 
of sport activities, and sleep. 

Supervisors: Ban-Hock Toh, Alex 
Bobik, Tin-Soe Kyaw
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Ablative fractional carbon dioxide laser treatment for hypertrophic 
burn scarring - a randomised controlled trial

Karl-Anton Harms

I undertook my BMedSc at the 
Western Australia Burns Service, 
Royal Perth Hospital. This project 
was conducted under the co-
supervision of Winthrop Professor 
Fiona Wood and Professor Paul 
McMenamin, I am incredibly 
thankful for their excellent guidance 
and support throughout the year. 
I thoroughly enjoyed my year in 
Perth, being part of a dynamic and 
motivated department and having 
the responsibility to facilitate a trial 
from its conception were great 
learning experiences. Being able to 
present my work at the International 
Society of Burns conference was 
the perfect conclusion to a fantastic 
year. I would recommend this 
route to any student looking for a 
challenge and lots of fun.

Hypertrophic scarring (HS) represents a major long-term complication of burn injury. 
HS is characterised by increased thickness, joint contractures, chronic pain, itching, 
erythema and anhydrosis. Furthermore, HS is a major source of emotional and 
psychological trauma for survivors of burn injury. The technical advances in the acute 
treatment of burn injury have shifted the expectations of both medical professionals and 
their patients to one of survival and returned functionality. Although the current treatment 
protocols seek to reduce the formation of hypertrophic scarring, there is no one definitive 
therapy that can successfully prevent or cure this complication. Considering the 
reviewed literature, one of the most promising novel treatments for hypertrophic scarring 
appears to be laser treatment. The current clinical consensus is that of the various 
laser treatments available, ablative fractional carbon dioxide laser (CO2 AFL) is the 
modality with the best outcomes in the treatment of HS. However, the vast majority of 
the information surrounding the use of CO2 AFL is based on case reports and specialist 
opinion. This study was designed as a randomised controlled study designed to assess 
outcomes of CO2 AFL in direct comparison to standard care in a single region of scar.

Hypothesis: CO2 AFL treatment induces measurable clinical improvement in scar 
outcome of hypertrophic scars – this improvement is the result of changes to collagen 
and elastin structure induced by thermal modulation of hypertrophic scar tissue.

Aims: To determine the effect of CO2 AFL treatment on the clinical outcome of 
hypertrophic burn scars versus standard scar therapy. Furthermore, to correlate the 
observed clinical changes induced by CO2 AFL treatment with quantifiable changes in 
the histological morphology of biopsies of treated burn scars.

Methods: 15 participants with a 10x10cm area of confluent scar (which met inclusion 
criteria) were recruited. A trial area was demarcated and divided randomly into two 
zones, along one of four axes. One zone was randomised to treatment intervention 
(10,600nm ultra-pulse fractional ‘Ultrapulse’ Carbon Dioxide Laser (Lumenis Ltd, 
Yokneam, Israel) with the energy settings of 50mJ with a 5% density). The other zone 
continued to receive standard care. 3 treatments of CO2 AFL were completed in the trial 
with 4-6 weeks between treatments.

Clinical outcomes used in this study were the Vancouver Scar Scale (VSS), the Patient 
and Observer Scar Scale (POSAS), the Dermalab Combo® and Semmes Weinstein 
monofilament testing of light touch thresholds and standardised photography. 

Histological outcomes used in this study were based on 4 biopsies taken from both the 
control and treated halves of the trial area (2 from each half). Assessment of collagen 
orientation was performed using fast fourier transform (FFT) analysis of polarised 
light images of sections stained with picrosirius red. The Type I:Type III collagen 
ration was estimated using the red to green pixel intensity ratio of the same images. 
Changes in the density and structure of the elastin framework were described using 
immunohistochemical staining whilst the vascular and inflammatory responses were 
characterised on H&E stained sections.
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Results: There was no significant change detected in any of the outcomes related to the 
VSS or POSAS clinical outcomes. However there was a trend observed in the relative 
improvement of the treated zones in terms of pliability. The Dermalab Combo® readings 
for erythema evidenced a statistically significant reduction (p=0.034) in erythema of the 
control zones compared to the treatment zones. This was supported by the appearance 
of the trial area on standardised photography. Although there were observed changes in 
light touch thresholds, data analysis detected no significant change. 

FFT demonstrated statistically significant change (p=0.0371) in the deep dermis of 
treated biopsies, with the orientation of collagen moving towards a ‘normal’ morphology. 
A sub- group analysis (n=3) of elastin content and structure revealed an observable 
increase in the amount of elastin present in treated biopsies at final follow up. Moreover 
there was a return to the typical framework of elastin at the dermal-epidermal junction. 
The description of the histology highlighted microvessel dilatation, peri-vasculary infiltrate 
and reactive stromal cells in the treated biopsies taken acutely post treatment. Ongoing 
low-grade inflammation was noted at final follow up in treated biopsies.

Conclusions: The present study described a suggested clinical improvement in the 
pliability of treated scar tissue compared to control tissue. This is informed by the 
significant improvement in the collagen orientation of deep dermis of laser treated HS 
tissue. The histological basis for increased pliability was further informed by observed 
increase in elastin content in treated HS tissue. These results support a conclusion that 
CO2 AFL treatment improves the pliability of HS tissue. However, further recruitment is 
necessary to better detect statistically significant change. 

The present study contributes substantially to the small body of research supporting the 
use of fractional ablative CO2 laser treatment for the improvement of HS following burn 
injury. The evidence accrued in this study will serve as a platform for further research 
into the outcomes and mechanisms of action of this promising treatment modality. The 
study design used in this trial represents a highly rigorous methodology that might be 
employed with success in future multi-centre trials. 

Karl-Anton Harms [Continued]
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Subclinical hypothyroidism in women undergoing in vitro fertilization 
and their pregnancy outcomes

Claire Felmingham

I completed the Bachelor of 
Medical Science research year 
between my 4th and 5th years 
of studying medicine.  I have a 
particular interest in obstetrics and 
gynaecology and I was fortunate 
to be able to undertake a research 
project at Monash IVF and the 
Ritchie Centre at Monash Medical 
Centre with Associate Professor 
Beverley Vollenhoven and Dr 
Tiki Osianlis as my supervisors. 
Throughout the year I learnt a lot 
about obstetrics and gynaecology, 
endocrinology, and medical 
research. I developed important 
research skills, confidence, and 
a passion for research. I spent 
my spare time in medical student 
committees and was also able 
to spend some time overseas.  
The research year proved to be 
incredibly rewarding and enjoyable.

Background: Overt hypothyroidism (OH) is known to have detrimental effects on pregnancy 
outcome, and is therefore always treated with levothyroxine (LT4), with an aim to maintain 
a TSH concentration <2.5mIU/L in the first trimester of pregnancy. This effect of overt 
hypothyroidism on the reproductive system is not surprising, given that animal and human 
studies have proven that thyroid hormone effects the ovaries directly, influences the regular 
secretion of reproductive hormones, and may also be involved in endometrial physiology. 
The precise role thyroid hormones play in the reproductive system are poorly understood. 
It is also known that pregnancy affects the thyroid gland. The increase in human chorionic 
gonadotropin causes a drop in TSH in healthy, euthyroid pregnant women. At the same 
time, an increase in thyroid binding globulin, glomerular filtration rate, and fetal demand for 
thyroxine (T4), all require the thyroid gland to adapt appropriately during pregnancy. The 
impaired thyroid gland is unable to do so, and mild thyroid disease, including subclinical 
hypothyroidism (SCH), can progress to OH. SCH, defined as a TSH between 2.5-5.0mIU/L, 
may independently affect pregnancy outcomes, causing increased rates of infertility and 
miscarriage. However the evidence regarding this association is conflicting. Therefore it is 
also unclear as to whether women with SCH should be treated with LT4 leading up to and 
throughout pregnancy. 

Methods: We undertook a retrospective patient-matched analysis at Monash IVF, involving 
59 cycles belonging to women with treated SCH, 153 cycles belonging to women with 
untreated SCH, and a total of 424 control cycles belonging to euthyroid women. We defined 
SCH as a TSH between 2.5-5.0mIU/L. All of the cycles included took place between 
January 1, 2010 and June 30, 2014. We recorded each patient’s TSH concentration closest 
to the time of egg pick up, whether they were on LT4 and if so, when the treatment was 
started, and, when available, their T4 and T3 concentration and thyroid antibody status. 
Cycles were divided into groups, according to their TSH concentration, past diagnoses 
of thyroid conditions, and whether or not they were treated with LT4. Overtly hypothyroid 
and hyperthyroid women were excluded from the study. Controls were matched to cases 
according to patient age at the time of egg pick up, day of embryo transfer, number of eggs 
collected, and type of insemination. We then used existing data on the Monash IVF database, 
including number of eggs collected, number of eggs inseminated, number of eggs fertilized, 
number of embryos transferred, whether pregnancy occurred, and whether miscarriage 
occurred. This enabled us to calculate the pregnancy outcomes for each cycle, including the 
embryo utilization rate, fertilization rate, pregnancy rate and miscarriage rate.

Results: Embryo utilization rate improved in cycles belonging to women with treated 
SCH (53.50%) compared with cycles belonging to women with untreated SCH (41.20%), 
p=0.0002. Embryo utilization rate was also higher in cycles belonging to women with treated 
SCH (53.50%) when compared with their euthyroid controls (41.80%), p=0.0007. However, 
fertilization rate was significantly higher in the euthyroid controls (67.20%) compared with 
the treated SCH cycles (58.50%), p=0.0009. There was no difference in fertilization rate or 
utilization rate between the untreated SCH cycles and their euthyroid controls. There were 
also no statistically significant differences in pregnancy or miscarriage rate between any of the 
groups

Conclusion: This study has shown that LT4 treatment of SCH during IVF treatment may 
improve the embryo utilization rate, when compared with untreated SCH. We have shown no 
improvement in fertilization rates when SCH is treated. This indicates that LT4 could improve 
pregnancy outcomes in these women by improving the quality of the embryo, and not by 
affecting the fertilization rate. However, we have seen no difference in embryo utilization rate 
or fertilization rate when comparing cycles belonging to untreated SCH to their euthyroid 
controls. Therefore further study would be required to investigate how thyroid hormones and 
LT4 affect the embryo, the oocyte and fertilization. Ultimately, we have seen no differences in 
pregnancy or miscarriage rates between any of the groups. Therefore we cannot support the 
recommendations for LT4 treatment of women with SCH leading up to and during pregnancy. 
A larger prospective patient-matched cohort study is required to determine the benefits of LT4 
treatment for these women.
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Abstract 
Objective: Almost two thirds of women and over half of men in Australia use 
contraception. Nevertheless, many are still not accessing or appropriately using effective 
contraception, as reflected in the high rates of unintended pregnancy and abortion. The 
aim of this study was to investigate the use of a broad range of contraceptive methods, 
including new methods available in Australia in the last decade, and the factors 
associated with their use among Australian women and men of reproductive age. 

Methods: The study was a cross-sectional survey of Australian women and men of 
reproductive age (18-50). Chi square and logistic regression were used to assess factors 
related to contraceptive use and non-use. 

Results: Most (88.6%) of respondents who were at risk of pregnancy were using 
contraception. Certain factors were associated with the use of specific contraceptive 
methods. Living in an area of socioeconomic disadvantage was associated with 
permanent method use, one of the most effective methods. Use of oral contraceptive 
pill, a mid-range effective method, was associated with being born in Australia and 
not believing religion to be important to fertility choices. Those who deemed religion 
important to their fertility choices were more likely to use fertility awareness methods 
and less likely to use the oral contraceptive pill. Over one tenth (11.4%) of respondents 
who were at risk of pregnancy were not using contraception. Reasons for contraceptive 
non-use included a dislike of side effects, or concern about long-term effects of 
contraception. Generally, most participants reported that contraception was easy to 
access and were comfortable talking to health care providers about contraception. 

Conclusion: Less effective contraceptive methods are more likely to be used from 
individuals from non-English speaking background, and those who believe religion to be 
important to fertility choices. As such, culturally and linguistically diverse information and 
health care regarding the broad range of available contraception may aid in uptake of 
more effective methods. 

Implications: Further public health promotion and awareness is necessary to educate 
women and men of reproductive age of the broad range of available and effective 
contraceptive methods, to ensure individuals are equipped to choose and access a 
method suitable to their needs.

Factors relating to the use and non-use of contraception in Australia

Karen Freilich

After discovering a passion for 
sexual health, I undertook a 
BMedSc (Hons) year at the Jean 
Hailes Research Unit located at 
the Alfred Hospital in the area of 
contraception. I was extremely lucky 
to have the supervision of my terrific 
supervisors, Dr Sara Holton and 
Professor Jane Fisher, as well as 
the entire team at the research unit. 
They taught me everything from A-Z 
about research and sexual health, 
welcoming me wholeheartedly into 
their team. 

I had a brilliant year and was able 
to pursue other interests outside 
medicine and travel throughout the 
year. Taking a year to follow an area 
of passion and take time off from 
the formal medical curriculum has 
been such a positive experience 
and I would recommend it to 
anyone. Thank you to everyone who 
has helped me with this project, it’s 
been a blast!
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Characterising sleep and cardiovascular risk factors in elderly 
hypertensive Australians

Ratna Putri Galisia

I undertook my Honours degree 
of Bachelor of Medical Science at 
Department of Epidemiology and 
Preventive Medicine located in 
Alfred Hospital, Melbourne as part 
of a medical research experience 
at Monash University for a year 
after finishing my third year of 
medical studies in University of 
Indonesia. To my delight, it was an 
overwhelming enjoyment to not 
also lived overseas, but also see 
how medicine is portrayed in a 
different country. It has been a life-
changing experience by constantly 
challenging and pushing the 
boundaries of my outlook in both 
life and being in a medical career. 

I had the opportunity to work with 
my supervisors dr. Alice Owen and 
Prof. Christopher Reid, which have 
provided an excellent insight of how 
medical research is conducted and 
its benefits towards the community. 
It has been a challenging yet 
a fantastic year and I am most 
certainly looking forward to finish 
my medical education and find 
ways to help contribute to my 
community in Indonesia.

Abstract
Background:  Sleep is an essential part of life, cued by the circadian rhythm, and is 
important to a person’s health and wellbeing. As the body develops and ages, sleep 
behaviour also adjusts with the additional influence of environment (lifestyle, work 
demands). Sleep tends to decline and sleep disturbances arise, such as insomnia and 
excessive daytime sleepiness, which affects daily life activities, productivity and mental 
health status (depression being closely tied to insomnia). A sleep condition such as 
OSA has been acknowledged as one of the more severe sleep problems as it has 
associations with other co-morbidities such as obesity and hypertension, both high-risk 
indicators for cardiovascular disease. 

Hypertension by itself is a worldwide problem; co-existing with another cardiovascular 
risk may in fact increase the chance of developing cardiovascular diseases much earlier. 
The quality and quantity of sleep have been observed to be associated with both 
hypertension and cardiovascular risk; and this has been affecting people worldwide. 
U-shaped associations have been noted between the short and long duration of 
sleep to cardiovascular risk. In conclusion, sleep has been indicated to be one risk of 
cardiovascular disease. Much remains unclear regarding the associations between sleep 
duration and prevalence of hypertension in the elderly, as it is the population that is 
suspected most highly at risk.       

Aim & Hypotheses: In this research project, the primary aim is to characterize the 
sleep duration and sleep quality in a cohort of elderly Australians with long-standing 
hypertension. We anticipated that sleep duration would be associated with certain 
demographic characteristic and risk factors in hypertensive elderly, such as male, 
obesity and a history of OSA. 

Methods: A cohort questionnaire-based study was carried out with 1,831 hypertensive 
elderly individuals (aged 79-96 years) using data from the Second Australia National 
Blood Pressure follow up study (ANBP2 study). Questionnaire data included in this study 
were the demographics (sex and BMI); cardiovascular risk factors (OSA history, blood 
pressure, major comorbidities); sleep duration and sleep quality; and afternoon nap 
duration. Comparisons were made using the Pearson chi-square test for categorical 
variables or the ANOVA test for continuous variables. Linear regression tests were used 
to determine associations between certain demographic characteristics and risk factors 
of cardiovascular risks with sleep duration and sleep quality.

Results: Elderly female individuals have shorter sleep duration and elderly male 
individuals have longer sleep duration. Sleep duration has a negative association result 
with the demographic characteristics, blood pressure and risk factors of cardiovascular 
disease. Poor sleep quality is associated with OSA. Elderly male individuals and elderly 
obese individuals are more incline to have an afternoon nap.

Conclusion: The results of this study suggests that there is no association between 
sleep duration and hypertension in the elderly population of Australia.

Keywords: Sleep duration; sleep quality; hypertension; elderly
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Abstract
Background: Autophagy is an intracellular process in which cytoplasmic material 
is engulfed by autophagosomes and delivered to lysosomes for degradation. It has 
emerged as an important regulator of many pro-inflammatory IL-1 family cytokines 
such as IL-1β, IL-1α and IL-18, as well as other cytokines like IL-23. This makes it an 
attractive target for the development of therapies to target multiple cytokines in the 
treatment of inflammatory disorders. Before this can occur, the mechanisms by which 
autophagy regulates cytokines need to be clarified. While the relationship between 
autophagy and IL-1β has been well characterised, the mechanism by which autophagy 
regulates IL-1α remains poorly defined. Furthermore it is unclear if autophagy affects 
other IL-1 family cytokines such as the recently characterised anti-inflammatory IL-37 
and IL-38.  

Hypothesis and aims: We focused on developing an improved method for studying 
the effect of autophagy on cytokines in vitro in a human monocyte cell line (THP-1). We 
hypothesised that the use of phorbol myristate acetate (PMA) to differentiate THP-1 cells 
to macrophages would affect cytokine secretion and autophagy. We also hypothesise 
that autophagy affects IL-1α secretion in an apoptosis speck like protein containing a 
card (ASC), caspase-1, reactive oxygen species (ROS) and IL-1β dependent manner. 
Finally we hypothesised that inhibition of autophagy will increase the secretion of IL-37 
and IL-38, and that IL-38 will itself activate autophagy. 

Methods: Secretion of IL-1α, IL-37 and IL-38 was measured in vitro following Toll-
like receptor (TLR) stimulation of human and mouse macrophages with or without 
autophagy inhibition. IL-1β and TNF-α secretion were also measured as a control. 
Macrophages were derived from human peripheral blood mononuclear cells (PBMCs), 
human and mouse cell lines, ASC-/- mice, caspase-1-/- mice, IL-37b transgenic mice 
and mice deficient in autophagy (Atg7fl/flxLysm-cre). Autophagy was inhibited with 
the use of the PI3 Kinase inhibitor  3-methyladenine (3-MA) and small interfering RNA 
(siRNA) against the autophagy related protein beclin-1. Autophagy was visualised via 
confocal microscopy with the use of macrophage cell lines stably transfected with green 
fluorescent protein tagged-LC3 (GFP-LC3), a marker for autophagosomes. 

Results: An optimised method for the PMA differentiation of THP-1 cells to 
macrophages for studying the effect of autophagy on cytokines is demonstrated. Low 
to midrange concentrations of PMA appear optimal. The effect of autophagy on IL-1α 
secretion appeared to be dependent on ASC, caspase-1 and ROS and independent of 
extracellular IL-1β. IL-1α did not co-localise with the LC3 marker for autophagosomes. 
It is unclear whether autophagy also regulates IL-37 and IL-38 from our preliminary 
results, however autophagy did not appear to be induced by recombinant IL-38. Whilst 
not a primary aim of this study, we also found that autophagy inhibition increased the 
secretion of Macrophage Inhibitory Factor (MIF) in a ROS dependent manner. 

Conclusion: This study further contribute to existing evidence in the literature that 
autophagy plays an important role in the regulation of cytokines. Here we demonstrate 
several mechanisms by which IL-1α is regulated by autophagy, as well as an improved 
method for differentiating THP-1 cells with PMA for studying autophagy and cytokines. 
It is hoped that autophagy may be targeted in the future by therapies as a means of 
modulating multiple pro-inflammatory cytokines simultaneously to treat inflammatory 
disorders.

Autophagy and the regulation of Interleukin-1 family cytokines

Nichita Gavrilescu

I did my Bmedsci post year four, 
had a great experience overall! 
Happy to have a chat with you 
about the Bmedsci in general or lab 
based projects or studying medicine 
in general. Please don’t hesitate 
to email me if you would like some 
help or advice. (ngav2@student.
monash.edu) 

mailto:ngav2@student.monash.edu
mailto:ngav2@student.monash.edu
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Plasmodium falciparum diversity relative to variable prevalence, post 
intensified control in Papua New Guinea

Mita Hapsari Hazairin

Greetings from Indonesia! I 
undertook my BMedSci (Hons) 
after completing three years of a 
lunatic medical study, taking on a 
molecular epidimiological research 
at the Walter and Eliza Hall Institute 
of Medical Research (WEHI). When 
first started I thought this was going 
to be a nice break from medicine, 
but I clearly had no idea how 
challenging and unpredictable my 
short stay in Melbourne would be. 
It turned out to be one of the most 
luxurious experiences I’ve had in 
life and undeniably changed my life 
a whole lot. With the help from my 
supervisors, teachers, and friends, 
I was able to wrap this year with an 
awesome paperwork and delighted 
heart.

Abstract
Background: Plasmodium falciparum is the most virulent species of the human 
malaria parasites, and is a major threat in tropical and subtropical countries worldwide, 
including Papua New Guinea (PNG) where malaria is endemic. The PNG government 
embarked on an intensified national malaria control program in 2005, aiming towards 
malaria control. Data determining the extent of parasite genetic diversity and population 
structure can help to describe parasite populations and assist in the formulation of 
appropriate intervention strategies. This study is divided into two projects that investigate 
(i) the molecular epidemiology and (ii) the population structure of P. falciparum in PNG. 

Aims: The aim of the first project is to investigate the molecular epidemiology and the 
genetic diversity of P. falciparum in 17 provinces of PNG where malaria is present. The 
aim of the second project is to determine the diversity and the presence of population 
structure of P. falciparum in two geographically distant malaria endemic provinces of 
PNG by multilocus genotyping using microsatellite markers. 

Methods: In the molecular epidemiological study, 2328 P. falciparum isolates from 
a countrywide malaria survey were genotyped using msp2, a highly polymorphic 
marker with which to identify the molecular epidemiology and genetic diversity. As for 
the population structure study, ten microsatellite loci were used to genotype 100 P. 
falciparum isolates from two provinces, Alotau and Maprik to define genetic diversity 
and population structure. 

Result: In the molecular epidemiology study, 1233 P. falciparum infections were 
identified from a total of 2102 clones. These samples were used to measure multiplicity 
of infection (MOI) and genetic diversity. Our study has identified high level of diversity 
despite variable prevalence in 16 provinces of PNG. A stronger association between 
prevalence and diversity was found when measured by allelic richness (Rs) than 
heterozygosity (He), A variable prevalence and diversity of P. falciparum within districts 
from the same province was also found. As for population structure study, genetic 
diversity and population structure were measured in 91 P. falciparum isolates. The 
results show that the P. falciparum populations in Alotau and Maprik are highly diverse 
(He= 0.65 and 0.68, respectively) and genetically distinct (FST = 0.07). Cluster and 
phylogenetic analysis show indicated two distinct that the Alotau population was 
composed of one genetic cluster while Maprik population was made of three genetic 
clusters. 

Conclusion:  From the molecular epidemiology study, our countrywide molecular 
epidemiology survey revealed high level of diversity across PNG. This result suggests 
that in PNG, transmission remains high and the control program is still far from obtaining 
the desired result. The intervention itself has to be done continuously across the whole 
nation. Our findings also suggest that allelic richness is more sensitive as parameter 
to measure diversity compare to heterozygosity. In district level, further investigations 
are necessary to determine various factors that are responsible this variation. As for 
population structure study, genetically distinct populations were found between Alotau 
and Maprik as well as within Maprik, suggesting restriction of gene flow and parasite 
migration on both large (between two provinces, Alotau and Maprik) and small scales 
(between villages in Maprik). These findings are important in deploying appropriate 
intervention strategies and to monitor the efficiency of interventions as distinct parasite 
populations may react differently to different intervention measures. 
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Abstract
Background: IDO or Indoleamine 2,3 dioxygenase is the first and rate limiting enzyme 
that works in the kynurenine pathway. It catabolises tryptophan into several metabolites 
including quinolinic acid (QUIN) that has neurotoxic properties and kynurenic acid 
(KYNA) that has neuroprotective effects. The kynurenine pathway and IDO expression 
has been associated with several brain pathologies including brain ischemia, Alzheimer’s, 
Huntington’s, Multiple Sclerosis, and Schizophrenia. Unfortunately IDO expression in the 
fetal and newborn brain is still poorly understood especially after an insult. To study this, 
we look in to the microglia cells that are the resident immune cells in the central nervous 
system in the spiny mouse model using viral mimetic model and birth asphyxia model.

Materials and Methods: The viral mimetic model treated pregnant dams at mid-
pregnancy (day 20, term= 39 days) with four types of treatment (Control, PBS, Low 
dose, High dose), while the birth asphyxia model were fed with either control or creatine 
diet and then were give birth with c-section and either treated with birth asphyxia or 
not. Immunohistochemical staining of Iba1 and IDO were done to analyse microglia 
and IDO respectively. Co-localisation of microglia and IDO were analysed using 
immunofluorescence staining of both Iba1 and IDO. 

Results: The viral mimetic model showed no changes in microglia expression in the 
hippocampus, cerebellum, and cortex, and an increase of IDO expression was observed 
after treated with high dose PolyI:C in the hippocampus. The birth asphyxia model 
showed no increase of IDO expression but showed an increase of microglia cells in the 
hippocampus, cortex, and thalamus. Co-localization analysis shows that microglia cells 
did not express IDO. 

Discussion: Major findings in this study shows that there might be a permanent 
increase of IDO caused by the viral mimetic treatment and no microglial activation was 
observed. In the birth asphyxia model, it was shown that it causes injury to the brain that 
causes microglia activation but no IDO expression was observed which may be due to 
a delayed expression after birth asphyxia episode. Co-localization analysis indicates that 
IDO cannot be used as an activated microglia marker.

Conclusion: Viral mimetic treatment causes an increase of IDO expression, while the 
birth asphyxia treatment causes an increase of microglia expression in the spiny mouse; 
and IDO cannot be used as activated microglia marker. 

Future Directions: This is the first project to analyse IDO expression in spiny mouse 
and the effects of prenatal insult and birth asphyxia to the brain. Further analysis of 
the metabolites of the kynurenine pathway can now be investigated in order to further 
understand the implications of IDO expression in brain development, and its possible 
effects on the development of mental illness.

Keywords: Kynurenine pathway, IDO, Indoleamine 2,3-dioxygenase, Microglia, Spiny 
Mouse, Fetal, Newborn, Brain

IDO and microglia expression in the fetal and newborn brain after 
prenatal and birth insult

Catherine Josephine Jap 

Catherine Josephine Jap 
(Catherine.j.jap@gmail.com) is a 
medical student from Universitas 
Indonesia that finished her honours 
year on 2014 at Monash University. 
Her project was supervised by 
Associate Professor David Walker 
and Dr Tracey Quinn from The 
Ritchie Centre, MIMR-PHI Institute 
of Medical Research. She is 
currently finishing her medical 
degree in Universitas Indonesia.

mailto:Catherine.j.jap@gmail.com
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Relationship of diet and obesity with leptin levels in pre-pubertal 
children in Spain

Asha Jois

Background: The secretion of adipokines 
from adipose tissue is dysregulated in 
obesity states. Leptin been implicated 
in the aetiology and consequences of 
obesity. In obesity, leptin is increased, 
but its weight-regulating effects are 
diminished, termed leptin resistance. 
Hyperleptinaemia may be involved in the 
development of its own resistance, before 
obesity occurs. Therefore, it is important 
to determine possible modulators of 
leptin levels. Some dietary factors have 
been implicated in the development 
of leptin resistance. Conversely, other 
typically healthy nutrients may alter leptin 
levels and thus improve leptin sensitivity. 
However, studies are scarce, and the 
findings are conflicting. We investigated 
the association between leptin and 
cardiometabolic profile in pre-pubertal 
children, and explored the relationship 
between dietary factors and leptin.

Methods: We studied 758 pre-pubertal 
children aged 6-8 years. Children were 
selected by random cluster sampling in 
four regions of interest – Orense, Madrid, 
Murcia and Cadiz. 6 schools within each 
region were randomly selected, and 70 
children from each school between the 
ages of 6 to 8 were invited to join. All 
children reported by their parents to suffer 
from chronic disease were excluded. 
Weight and height were measured, and 
converted to BMI. 12 hour fasting blood 
samples were taken via venepuncture, 
and used to determine lipid profile, 
plasma glucose, insulin and HOMA. We 
analysed leptin levels in serum, using a 
commercially available ELISA kit. Dietary 
intake was assessed by a food frequency 
questionnaire. Statistical analysis was 
conducted using SPSS (Version 21.0). 

Results: Mean leptin levels were higher 
in girls than boys (p<0.001). Leptin levels 
increased from age 6 to 8 in girls, but 
remained steady in boys (p<0.001). Leptin 
was strongly positively associated with 
BMI (p<0.001). Children in the highest 
tertile of leptin levels had an adverse lipid 
and insulin profile. 

After adjusting for BMI and total energy 
intake, leptin correlated with percentage 
fat (0.113, p<0.05), calcium (0.210, 
p<0.001), potassium (-0.200, p<0.001), 
and vegetable (-0.200, p<0.001) intake 
in girls only. When girls were analysed 
by quartile of leptin levels, different 
associations were observed. Leptin 
correlated with fibre (0.208, p<0.05) 
and vitamin B6 (0.154, p<0.05) intake 
in the lowest quartile, and with total 
polyunsaturated intake (0.235, p<0.05) in 
the second quartile. In contrast, negative 
associations were seen in the higher two 
quartiles. Leptin was negatively associated 
with vegetable (-0.269, p<0.01) and fibre 
(-0.194, p<0.05) intake in the third quartile, 
and with percentage (-0.329, p<0.01) and 
total (-0.246, p<0.05) polyunsaturated fat 
intake in the highest quartile. 

In boys, we also found different 
associations between leptin and diet when 
analysing those with leptin levels above 
or below 10ng/mL, independent of BMI. 
In boys with leptin below 10ng/mL, leptin 
was positively associated with fibre (0.129, 
p<0.05), vitamin B6 (0.128, p<0.05), and 
vitamin E (0.125, p<0.05). In contrast, in 
boys with leptin above 10ng/mL, leptin 
was negatively associated with percentage 
protein (-0.305, p<0.05), vegetable 
(-0.298, p<0.01), vitamin B6 (-0.298, 
p<0.05), and vitamin E (-0.324, p<0.05) 
intake. A healthy dietary pattern was 
identified in our children that consisted 
of a high intake of vegetables, fibre and 
vitamin B6, and was negatively correlated 
with leptin levels in overweight boys 
(-0.325, p<0.01) and normal weight girls 
(-0.193, p<0.01). 

Conclusion: This study described leptin 
levels in a population-based sample 
of pre-pubertal children in Spain. We 
detected sex-related differences in mean 
leptin levels, and in the evolution of 
levels by age. Higher leptin levels were 
associated with an adverse lipid and 
insulin profile. We identified associations 
between specific dietary nutrients 
and leptin levels, specifically protein, 
polyunsaturated fats, vegetable and 

fibre intake, vitamin B6 and vitamin E, 
calcium and potassium. Interestingly, 
fibre, polyunsaturated fats, and vitamins 
B6 and E showed opposing associations 
in groups depending on leptin level. This 
may explain the inconsistencies identified 
in the literature regarding the relationship 
between diet and leptin. Our findings 
highlight the potential for nutrients to 
improve leptin sensitivity by returning 
leptin levels towards a baseline. Further 
studies are needed to explore a possible 
causal nature to this relationship.

I completed my BMedSc after 
my fourth year of MBBS, ready 
for a change of pace from clinical 
medicine. While challenging to 
organise, it was incredibly thrilling 
to do my BMedSc overseas. I 
am truly grateful that the program 
allows students the independence 
to attempt the course wherever 
they choose – for me it has been 
the best year of my life to date! 
This year has definitely inspired me 
to continue research well into the 
future – it opens up a whole new 
way of thinking that is extremely 
relevant in the clinical setting.
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Abstract
Introduction: Glioblastoma multiforme is the most common primary brain tumour. 
The median survival is only 14 months despite treatment with surgical resection, 
chemotherapy with temozolomide and radiotherapy. The poor prognosis is postulated 
to be due to treatment resistant and invasive glioma stem cells (GSC). Focal adhesion 
kinase (FAK), a 125kDa non-receptor kinase and lysophophatidic acid (LPA), a lipid 
signaling molecule have been previously associated with migration and invasion in 
glioblastoma. Using an in vitro glioma stem cell model, we have previously shown that 
FAK and phosphorylated FAK are over-expressed and that specific inhibition of FAK by 
a kinase inhibitor Y15, unlike temozolomide (TMZ), prevents neurosphere formation and 
leads to apoptosis.

Hypothesis: LPA and FAK contribute to migration and invasion in glioma stem cells, 
thus inhibiting FAK with Y15 will result in loss of invasive properties in GSC.

Methodology: Dose titration was used in vitro to determine cytotoxicity. Transwell 
migration assay and 3D spheroid invasion assay were used to assay the effect of 
exogenous LPA and Y15 on migration and invasion of GSCs in vitro respectively. 
Western blot was performed to assess for FAK phosphorylation by LPA and Y15.

Results: The in vitro study found that the GSCs have intrinsic migratory and invasive 
activity. Upon LPA stimulation, migration and invasion of GSCs is increased, but the 
extent of response varied with each GSC line. Y15 alone does not affect migration or 
invasive growth of GSC, but was able to selectively inhibit LPA-induced migration or 
invasion of certain GSC. This could be that Y15 has off-target effects, or that LPA-FAK 
axis is not necessary for migration or invasion. 

The role of the novel focal adhesion Kinase Inhibitor in 
Lysophosphatidic Acid-Induced migration of Glioma stem cells.

Teddy Kai Lim

First of all, I want to thank my 
supervisors A/P Kate Drummond, 
Prof Terry Johns and Mr Andrew 
Morokoff for giving me this 
wonderful opportunity to work on 
my BMedSc (Hon) project. Besides, 
this BMedSc wouldn’t have 
been possible without Dr Juanita 
Fernando and Cathy Nolan who 
have always been there every step 
of the way. It has been a year full of 
wonderful learning opportunities, 
opportunities that I could not have 
gained in medical school per se. 
Sure, there were lots of ups and 
downs, but I got to work with 
intelligent and dedicated individuals 
that have helped to shape me into 
becoming a better professional and 
person one day when I graduate. 

This year has helped me to identify 
my weaknesses, my strengths 
and more importantly what I am 
passionate in – and I am sure I will 
be able to take this BMedSc (Hon) 
degree and its experience with me 
become a clinician-scientist one 
day – to serve the public better by 
combining the knowledge gained in 
the clinic and behind the laboratory 
benches. Too ambitious?? I think 
not.
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Creatine and pregnancy: It’s time we knew more

Adam Louws

Adam begun his medical studies 
at Monash University in 2009, 
and after completing his first year, 
intermitted at the beginning of 2010 
to serve as a volunteer missionary 
for the Church of Jesus Christ of 
Latter-day Saints in the Australia 
Perth Mission. Following his return 
in 2012, he resumed his medical 
studies with great enthusiasm. He 
completed a further two years of 
medical studies, including a year of 
clinical placements at the Mildura 
Base Hospital, before undertaking 
the Honours Degree of a Bachelor 
of Medical Science in 2014. Adam 
has a great passion for working with 
children, and his project this year 
was aimed at improving neonatal 
health, which would have a knock-
on effect in promoting children’s 
health. Adam would also like to 
thank his wife Simone, without 
whose support he would not have 
been able to complete this project.

Abstract
With up to 30% of neonates affected by IUGR, 15 million preterm births, 1.1 million 
prematurity-related neonatal deaths and 3.2 million stillbirths worldwide every year, 
poor pregnancy outcomes represent a significant global health burden. Creatine has 
been suggested as a supplement that may help to reduce the rates of poor pregnancy 
outcomes. We therefore examined creatine homeostasis in pregnancy, and the effect 
that a Vegetarian-Type diet had on circulating creatine by analysing serum and urine 
samples from 38 pregnant women, collected at a median of 13, 18, 30 and 36 weeks 
of gestation. We found that mean serum creatine concentrations in pregnancy were 
between 85.3 µmol/L and 119.5µmol/L, and that serum creatine concentration in a 
Vegetarian-Type diet may be different to a High Protein/Fruit diet. There were also 
indications that maternal and fetal pregnancy complications such as preterm birth, 
gestational diabetes (GDM), pre-eclampsia and a neonatal size that is Small for 
Gestational Age (SGA) could affect creatine homeostasis. We recommend further 
research in these areas with greater numbers of participants to determine the link, 
between creatine metabolism and homeostasis, and pregnancy.

 



24      MRSS Annual BMedSc (Hons) Yearbook 2014

Abstract
Background: Vestibular neuritis (VN) is characterised by sustained acute onset 
vertigo. VN impairs the vestibulo-ocular reflex (VOR), resulting in production of 
catch-up eye movements (saccades) during head movements. Both the VOR and 
saccades can be objectively measured using video head impulse testing (vHIT). Most 
VN patients subjectively recover within six weeks, although some develop chronic 
vestibular dysfunction. The vestibular compensation process is multifaceted, involving 
partial recovery of the vestibular nerve (peripheral restoration), substitution of visual 
and proprioceptive stimuli (somatosensory substitution), and central compensation 
mechanisms.  Many compensatory mechanisms have been hypothesised. One 
possibility is that patients overcome VOR impairment by producing more ‘covert’ 
saccades – saccades integrated into head movements – compared to ‘overt’ saccades 
– which follow the head movement. Another suggestion is that neuronal configurations 
on the normal side change to maximise the high frequency VOR response on this side.

Aims and Hypotheses: We aimed to establish the degree of peripheral restoration 
following VN, the progression of saccade characteristics acutely, the behaviour of 
the contralesional VOR, and the relationship of these variables to symptoms. We 
hypothesised that the VOR would remain impaired, but that patients would subjectively 
recover regardless, with this subjective recovery correlating with a progressive trend from 
overt to covert saccades. We also hypothesised that the contralesional VOR would be 
initially depressed but improve to baseline as an additional compensation mechanism.

Methods: We recruited patients presenting to an Emergency Department with features 
consistent with VN of onset within the last 48 hours. All patients were assessed on each 
day of admission, and on approximately 30 day follow-up, with an ocular examination 
and vHIT using the GN Otometrics ICS Impulse device. Patients recruited more recently 
also answered the Dizziness Handicap Inventory (DHI) questionnaire to quantify their 
subjective symptoms.

Results: Eighteen patients were recruited. All had been clinically diagnosed as VN, 
but eight had an initial VOR gain in the normal range. Of the remainder, initial VOR gain 
depression varied considerably and did not correlate with subjective symptom scores. 
VOR improvement also varied. Most patients exhibited limited improvement, but two 
patients improved into the normal range, thereby demonstrating complete peripheral 
restoration. There was a trend for saccades to transition from overt to covert over 
time in many patients, although this trend sometimes reversed on follow-up testing. 
Many patients had slight contralesional VOR gain depression that usually improved by 
discharge.

Conclusions: There is significant variation in patients’ recovery mechanisms 
following VN. Some peripheral restoration is involved in most patients, although this 
is rarely complete. Patients nevertheless recover subjectively despite continued VOR 
impairment. This may be linked to compensatory improvement in the contralesional 
VOR gain, or to an observed trend for production of more covert saccades over time. 
Saccade profiles also vary between patients and complex underlying drivers must exist. 
Further investigation into vestibular compensation could facilitate the development of 
therapeutic techniques that aid compensation, or prognostic criteria based on objective 
measurements that differentiate patients who recover well from those who develop 
chronic impairment.

Evaluating recovery from Vestibular Neuritis with a video-
oculographic device

Kunal Luthra

Kunal Luthra is an MBBS student 
who completed his Bachelor of 
Medical Science (Hons) year under 
the supervision of Professor Richard 
Gerraty at the Epworth Hospital 
(Richmond). He has a keen interest 
in neurology and saw the year as an 
opportunity to explore this interest, 
while making some contribution to 
the field. The results of his project 
on the mechanisms underlying 
recovery of patients with acute 
vestibular neuritis were presented 
at the 2014 meeting of the Neuro-
Otology Society of Australia, and 
are currently being prepared for 
publication. 

In 2014, alongside his 
BMedSc(Hons), Kunal also served 
as the Vice President (External) of 
the Australian Medical Students’ 
Association.
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Investigating the effect of Theta Burst Stimulation on working 
memory in healthy controls

Marco Michael

Marco Christian Michael is currently 
undertaking his fourth out of five years of his 
MD in Universitas Indonesia. Last year, he went 
to Monash University to complete a B.MedSc 
(Hons) degree as part of the MD program 
at Universitas Indonesia. With constant and 
tremendous support from his supervisors: 
Dr Kate Hoy, Dr Bernadette Fitzgibbon and 
Prof Paul Fitzgerald, he had a glimpse of 
how living as a researcher would be like. This 
year taught Mr. Michael how to cope with a 
strikingly different work environment, where 
a great degree of autonomy is encouraged 
but with sufficient guidance for students to be 
able to find their own path, and pursue it by 
themselves. Also, this is a degree that boosted 
Mr. Michael’s people skills, especially by finally 
being able to speak in public without fainting. 
One quote from Dr Fernando became one of 
the quotes he strives to embody: “You are the 
world’s expert in your subject. Nobody else in 
this world knows more about your project than 
you, not even your supervisors!”

Presently, Mr. Michael is the Overall Chairperson 
of Asian Medical Students’ Association (AMSA) 
International, a peak representative organisation 
for medical students from across Asia, the Asia-
Pacific and beyond. He plans to specialize in 
the field of neurology, psychiatry, and radiology, 
but has also expressed interest in pursuing a 
Master in Public Health (MPH). He expects to 
do internship in the World Health Organization 
(WHO) in the near future. 

Abstract
Deficits in cognitive domains have been shown to be evident in a 
number of neurological and psychiatric diseases. One of the most 
common impairments is in working memory (WM). WM is of particular 
importance as it underlies a number of higher order cognitive domains, 
such as language and executive function. Currently, there are no effective 
treatments for cognitive impairment, likely due to the fact that current 
treatments do not target the neural basis of cognitive dysfunction. 
Deficits in cognition have been shown to be related to impairments in a 
process known as neuroplasticity; therefore research is now targeting 
neuroplasticity in order to produce improved treatment outcomes. 
Transcranial Magnetic Stimulation (TMS) is a non-invasive brain 
stimulation technique which is believed to modulate neuroplasticity and 
is being investigated as a potential treatment for cognitive dysfunction.  
A novel form of TMS termed intermittent Theta Burst Stimulation (iTBS) 
uses specific timing which resembles the mechanism of synaptic 
plasticity, by means of increase in synaptic strength, which is thought 
to be critical in memory formation via learning. iTBS is believed to 
more closely reflect this natural neuroplastic effect in the brain and thus 
produce greater effects than standard TMS, in particular. There has been 
limited research to date on the use of iTBS to improve WM, in particular 
examining performance over time following stimulation. The current 
study investigated the effects of iTBS on WM performance compared 
to sham in healthy controls. In a repeated measures design, 20 healthy 
participants received a single session of either active or sham iTBS and 
then carried out a WM task (the 2-back and 3-back)  at three time points 
post-stimulation (0, 20, and 40 min).  The  results showed a significantly 
better performance in accuracy and a trend towards significantly 
improved accurate reaction time following iTBS as compared with sham 
in the 2-back, with trend level differences observed in the 3-back. These 
findings provide valuable insights into the potential of iTBS as a cognitive 
therapy for patients with WM impairment. 
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Abstract
Background: Periventricular leukomalacia (PVL), an injury to periventricular white 
matter, is a common problem in preterm infants, and can lead to severe complication 
such as cerebral palsy through mechanisms including inflammation and free radicals 
attack. It is known that oxidative stress and inflammation mediate preterm brain injury, 
but currently there are no treatments for PVL in preterm infants, thus novel therapies are 
required. Melatonin (MLT) is a hormone that has potent antioxidant, anti-apoptotic, & 
anti-inflammatory capacities. It has been shown to reduce white matter brain injury, thus 
can potentially be used to prevent PVL in preterm infants. 

AIM: To investigate the neuroprotective effects of low-dose MLT administered 2 h after 
complete umbilical cord occlusion (UCO) in preterm fetal sheep. 

Methods: Fifteen fetal sheep were divided into three groups: UCO, UCO + MLT, 
and control (sham UCO). Surgery was performed at 95-98 d of gestation for chronic 
instrumentation. After 4-6 d of recovery, UCO (or sham) was performed for 25 min, or 
until the fetal mean arterial pressure (MAP) dropped to <10 mmHg, to induce acute 
severe asphyxia. The UCO + MLT group received low-dose MLT (0.2 mg bolus followed 
by 0.1 mg/h infusion for 24 h) commencing at 2 h post-UCO. Post-mortem occurred 10 
d post-UCO. Fetal hemodynamics and electroencephalography (EEG) background were 
monitored throughout the experiment. Fetal blood was collected for blood gas analyses 
and plasma MLT assay, while fetal brain tissue were stained for histopathological 
analysis. 

Results: Three fetuses died during the experiment, and three fetuses had profound 
hypotension before reaching 25 min UCO and resulted in lower total UCO time, thus 
we decided to expand the initial three groups into five groups: control (n = 4), 25 min 
UCO (n = 3), 25 min UCO + MLT (n = 2), <20 min UCO (n = 2), and <20 min UCO + 
MLT (n = 1). Blood gas analyses showed that UCO caused acute severe hypoxia and 
lactic acidosis that was recovered by 4 h post-UCO, and these conditions were not 
affected by MLT administration. UCO caused a marked decrease in fetal MAP and heart 
rate (HR) that recovered rapidly after the end of UCO. Following MLT administration, 
fetal MAP was higher, whereas fetal HR was lower compared to baseline levels. Fetal 
brain EEG amplitude and spectral edge frequency (SEF) were suppressed after 25 
min UCO, and the suppression was less profound with MLT treatment. Delayed-onset 
seizures were observed in the 25 min UCO group, and their total number and duration 
were lower after MLT administration. Plasma MLT concentration increased to ~10-
fold higher than baseline during MLT infusion, and returned to baseline by 46 h after 
the end of MLT treatment. Twenty five min UCO caused a significant increase in the 
number of activated microglia and caspase-3-positive cells (apoptosis), and a significant 
decrease of intensity of myelinating axons. MLT treatment was able to reduce apoptosis 
and preserve myelination. There was no change in the number of Olig-2-positive cells 
(oligondendrocyte counts) between groups. 

Conclusions: 25 min UCO, but not <20 min UCO even with profound hypotension, 
induced significant brain injury in the fetal sheep brain, particularly within the white 
matter. Low-dose MLT following this acute hypoxic-ischemic insult favorably improved 
brain activity and brain pathology. Due to limited sample size, however, further 
evaluations are necessary.

Neuroprotective effects of melatonin in Hypoxic-Ischemic brain injury 
of preterm infants

Mawin Mahen

After completing the pre-clinical 
years in Faculty of Medicine, 
Universitas Indonesia, I decided 
to commence a Honours degree 
at Monash University, Melbourne. 
My interest in obstetrics and 
neonatology led me to an exciting 
transitional research project at The 
Ritchie Centre, MIMR-PHI Institute 
of Medical Research. My original 
idea was just to obtain a useful 
research experience before starting 
the clinical years in the following 
years, but what I acquired was far 
beyond that. Not only that I learned 
how to conduct a research project 
properly, those excellent ten months 
of research also broadened my 
horizon and experience. It was a 
pleasure to meet many new, bright 
fellow researchers and friends 
from around the world, as well 
as authoritative figures that are 
the experts on their respective 
fields. The luxury of having mind-
opening discussions, the freedom 
and responsibility in utilizing a 
flexible working schedule, and the 
important lesson of being highly 
determined and astute when things 
went rough and not always in your 
favour made me so grateful that 
I have the chance to experience 
these extremely worthwhile values. 
Looking back, no doubt that overall 
it was genuinely a wonderful time 
getting through and completing the 
BMedSc (Hons) program.
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Acute disseminated encephalomyelitis and routine childhood 
immunisations

Timothy Martin

Tim is a final year medical student 
at Monash University looking to 
specialise in paediatrics. This year 
he has completed an honours 
research year in vaccine safety at 
the Royal Children’s Hospital and 
Monash Children’s Hospital.

Tim is passionate about the 
intersection between health equity 
and politics and is involved with 
various advocacy and health 
organisations such as the Australian 
Medical Students’ Association 
and Doctors for the Environment 
Australia. He has been involved in 
various campaigns and initiatives 
aiming to promote refugee and 
asylum seeker health, raise 
awareness regarding the link 
between climate change and health 
and address health inequity. He is a 
Diploma of Child Health candidate 
and has applied to study a Diploma 
of Liberal Arts (International 
Relations) next year

Abstract
Background: Acute disseminated encephalomyelitis (ADEM) is an autoimmune, 
central nervous system (CNS) demyelinating disorder that has been described following 
antecedent immunologic challenge, such as infection or vaccination. Generally 
considered a disease of the paediatric population, ADEM has historically been 
considered a severe disease with substantial mortality and morbidity. 

Despite the substantial public health benefit derived from vaccinations, there are ongoing 
concerns from the community regarding the safety of vaccines. ADEM has been 
implicated in association with almost every vaccination, however neural-tissue containing 
rabies vaccines are the only epidemiologically and pathologically proven vaccines to 
cause ADEM. Despite numerous case-reports and case-series, no epidemiological 
studies methodologically designed to investigate ADEM in association with routine 
childhood immunisations provided in Australia were identified. This represents a gap in 
the literature, leaving the health community vulnerable should allegations of causality 
occur regarding vaccinations and ADEM.

Aim: To investigate the potential association between routine childhood immunisations 
and ADEM and inform future research through a primarily hypothesis-generating study.

Methods: The patient population studied were children aged from 0–6 years (inclusive) 
admitted to Monash Medical Centre (MMC) and the Royal Children’s Hospital (RCH) with 
ADEM from 2000–2013 (inclusive). They were identified via an International Classification 
of Diseases, 10th edition, Australian modification (ICD-10 AM) discharge dataset 
coding search. Utilising Medicare numbers, data linkage between clinical information 
and the Australian Childhood Immunisation Register (ACIR) was undertaken to attain 
immunisation records. 

Patients in the target age range with full immunisation records had a chart review 
undertaken by the Principal Investigator (PI) in association with a paediatric neurologist. 
The Brighton Collaboration (BC) ADEM criteria were applied to classify based on level of 
diagnostic certainty. The self-controlled case-series (SCCS) methodology was employed 
to determine the relative incidences of ADEM post-immunisation in two risk intervals 
(RI): 5–28 days and 2–42 days. Sensitivity analyses involving various risk intervals, age 
and season were undertaken. Ethical approval was provided by the Monash Health (Ref: 
13421L), RCH (Ref: 33258A) and Monash University (Ref: CF14/314 – 2014000065) 
Human Research Ethics Committees. 

Results: 111 patients were identified with a diagnosis of ADEM. There were 42 cases 
in the target age range with accessible immunisation records eligible for chart review. 
Case-note validation resulted in 37 cases classified as BC level 1 or 2 who were 
included in the SCCS analyses. 5 cases were excluded with alternate diagnoses. The 
median age of the included cases was 3.17 years and 54% of cases were female. 

There were three vaccine proximate cases who received vaccinations 23, 25 and 28 
days prior to ADEM onset. Two cases received their 4 year old scheduled vaccinations 
and one case the 1 year old scheduled vaccinations. All 3 cases received the live, 
attenuated measles, mumps, rubella (MMR) vaccination and 2 cases received the 
inactivated diphtheria, tetanus, acellular pertussis, inactivated poliomyelitis vaccination 
(DTaP-IPV). 

The relative incidence for the 5–28 day RI was 1.1481 (95% CI 0.3470–3.7983) and 
0.6280 (95% CI 0.1893–2.0835) for the 2–42 day RI. Results of the sensitivity analyses 
were similar. Study power estimations yielded the ability to detect a relative incidence 
from 3.0–5.0 with 80% power.
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Abstract
HIV is able to persist despite suppressive antiretroviral therapy (ART) due to latent 
infection of resting memory CD4+ T-cells. These cells harbour transcriptionally inactive, 
but replication competent forms of integrated HIV DNA. One strategy aimed at targeting 
these latent forms of HIV is the ‘shock and kill’ approach, where an activating stimulus is 
delivered to latently infected cells, with the aim of stimulating HIV transcription and new 
virus production. In the presence of ART, this would lead to death of the latently infected 
cell without new infection of bystander cells. Many latency reversing agents (LRAs) have 
been identified and have been shown to perturb the latent reservoir, including a family of 
drugs known as histone deacetylase inhibitors (HDACi). HDACi act to reactivate latent 
HIV by reversing the transcriptionally repressive environment of host chromatin on the 
HIV promoter: the long terminal repeat (LTR). The ability of HDACi to reactivate HIV from 
the latent state has been demonstrated in multiple in vitro studies. However, studies 
conducted ex vivo and in vivo have shown marked variability in response to HDACi 
stimulation. We hypothesised that the variability in response of the HIV LTR in patients 
to an HDACi could be the result of changes in the sequence and/or function of the HIV 
LTR. 

To address this, we isolated LTRs from a cohort of HIV-infected patients (n=4) and 
compared them to the wild-type NL4-3 LTR. Using a novel lentiviral construct, pGBFM.
nefFluc, we optimized a system allowing patient-derived LTRs to be delivered into 
primary CD4+ T-cells. Eighteen patient LTRs were selected for cloning into the pGBFM.
nefFluc construct to establish a library of patient-derived LTRs. These LTR-pGBFM.
nefFluc constructs were then used to produce VSV-G pseudotyped viruses that were 
able to infect activated CD4+ T-cells. We developed a post-activation model of latency, 
where after a 12-14 day culture period, infected cells were sorted to enrich for blast cells 
negative for the activation marker CD69. We identified these cells to have relatively low 
expression of the activation markers CD25 and HLA-DR, low basal LTR transcriptional 
activity, and high reactivation potential with PHA/PMA stimulation, suggesting HIV 
latency was established.

In a preliminary experiment, the wild-type NL4-3 and three patient-derived LTRs were 
assessed using this model. The HDACi romidepsin was shown to have the most potent 
effect on LTR reactivation, followed by panobinostat, vorinostat and entinostat. In 
addition, the LRAs JQ-1 and chaetocin were tested in this system and were shown to 
have less potent effects than the HDACi romidepsin and panobinostat. All three patient-
derived LTRs tested displayed similar reactivation profiles that were comparable to wild-
type NL4-3. However, given the small number of LTRs tested, we could not conclude 
whether variability to HDACi stimulation existed in our cohort. Further experiments are 
required to fully characterise the response of the LTR to HDACi stimulation, which using 
our optimized system, can now be performed with the complete panel of patient-derived 
LTRs.

The role of histone deacetylase inhibitors on HIV latency ex vivo

Michael Moso

I completed by BMedSc (Hons) 
with the Department of Infectious 
Diseases, Central Clinical School 
after my 4th year MBBS. I have 
always had a keen interest in 
infectious diseases/HIV and found 
the prospect of doing HIV cure 
research very exciting. I was lucky 
enough to work in two different 
laboratories during the year – 
initially at the Brunet Institute, and 
later at the Peter Doherty Institute 
(University of Melbourne) under the 
guidance of my supervisors Prof 
Sharon Lewin and Dr Hao Lu. This 
year was a very exciting one for 
HIV research, with my supervisor 
Prof Lewin also co-chairing the 
2014 International AIDS Conference 
in Melbourne, which I was lucky 
enough to attend. This year has 
certainly taught me a lot about the 
challenges of HIV medicine and has 
really encouraged me to pursue 
science and research in the future.
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Understanding uterine contractility: 
Manipulating the system using a mouse model

I am Khadijah Akhita Naomi and 
I was born in Tanjung Pinang, 
Indonesia on 15th December 
1990. I am interested in obstetric 
and gynecology therefore I chose 
to participate in research held 
by department of physiology 
concerning with pregnancy. I 
was having very good times in 
Melbourne with awesome people 
I met here including my supervisor 
who has always pushed me to be 
a better student and person. I wish 
I could continue my study as an 
obstetrician/gynecologist hopefully 
in the next 4 years in Melbourne. 
See you very soon Melbourne 

Abstract
Failure to progress in labour as a result of poor uterine contractility occurs commonly 
in obese women resulting in an increased risk of emergency cesarean section during 
labour. Previous studies in our laboratory found a highly negative membrane potential 
and disrupted action potential duration contributes to poor uterine contractility in obese 
pregnant women. Also, obese women who experience failure to progress in labour 
commonly require labour augmentation with oxytocin which is often ineffective resulting 
in cesarean delivery. Mechanisms implicated in these issues were examined further in 
the present study. 

Our objective was to interrogate the role of potassium channels (two-pore, voltage-
gated, calcium-activated and inwardly-rectifying potassium channels) and the role of 
the Na+/K+ ATPase pump in determining resting membrane potential and to test the 
human ether-a-go- go gene (hERG) potassium channel regulation of the action potential 
duration in myometrial smooth muscle cells before and during labour and in lean and 
obese women. We also studied the responsiveness of uterine muscle to oxytocin in 
obesity. 

We used human tissue obtained from women undergoing cesarean section at term 
before and during established labour at the Royal Women’s Hospital. The tissue was 
collected from the upper margin of the uterine incision. We also established a mouse 
model of obese pregnancy and investigated its suitability as a model for manipulating 
and studying term/labour human myometrium. We recorded membrane potential and 
muscle tension in human and mouse strips and studied the effects of pharmacological 
manipulation of ion channel activity, using established drugs. 

Our results show that membrane potential in human myometrial cells is determined by 
two-pore and inwardly-rectifying potassium channels, and that the Na+/K+ ATPase also 
plays a major role. A reduction in hERG channel activity is essential for the development 
of strong contractions in labour and, importantly, is also critical for the maintenance 
of full relaxation between contractions, essential for fetal wellbeing during the hours of 
human labour. Failure of oxytocin augmentation in human obese labours can be due to 
either the large negative membrane potential or to failure of the oxytocin receptor. 

In our mouse model there was clear evidence of poor labours, which were slow and 
prolonged. However, the role of hERG was not strong, and the responsiveness to 
oxytocin was more sensitive, rather than the reduced sensitivity observed in humans. 
Nonetheless, the model revealed an important role of the endometrium, present in the 
human uterus in the women but never included in in vitro studies (to date). 

In conclusion, this study established that the Na+/K+ pump is a major contributor 
to membrane potential negativity in human myometrium and its characteristics and 
regulation require much further study. Our results also suggest the potential of hERG 
blocking drugs to treat the weak contractions common in obesity, although suggestion 
requires much additional work. Our results also strongly suggest that mice are not 
a suitable model when trying to understand the control of uterine smooth muscle 
contractility in pregnant and labouring women.

Khadijah Akita Naomi 
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Abstract
Introduction: Type 1 Diabetes Mellitus (T1DM) is a leading cause of morbidity and 
mortality in children and adolescents and represents a growing burden to Australia’s 
health care system. Several different insulin regimens are in use among patients with 
T1DM, however there is no conclusive evidence determining which regimen is best. This 
study is a cross-sectional study of patients with type 1 diabetes mellitus seen by the 
diabetes service at the Royal Children’s Hospital Melbourne (RCH) in 2013.

Aims: To assess which insulin regimen is associated with the best glycaemic control 
within the RCH T1DM cohort in 2013 and to compare the cohort with those of other 
diabetes clinics around the world.

Methods: Data from 1117 paediatric T1DM patients aged 0-20 years were collected 
from the 2013 RCH diabetes service. Key outcomes were patients’ glycated 
haemoglobin (HbA1c) and the percentage of patients meeting an HbA1c target of < 
7.5% (58mmol/mol) within each subgroup, which were stratified according to insulin 
regimen, age range and age groupings surrounding puberty. The four insulin regimens 
used in this study were: continuous subcutaneous insulin infusion (CSII), multiple 
daily injections (MDI), bidaily injections using two or more different insulin types (BD 
(freemix)) and bidaily injections using premixed insulin (BD (premixed)). Mean HbA1c 
measurements were then compared between subgroups and multivariate linear 
regression performed in order to assess the effect of several possible predictors on 
HbA1c.

Results: CSII was associated with the lowest unadjusted mean of all of the insulin 
regimens in the cohort of 7.8% (62mmol/mol, p < 0.05), followed by MDI with 8.3% 
(67mmol/mol, p<0.05), 8.4% (69mmol/mol, p < 0.05) for patients on BD (freemix) and 
finally 9.8% (84mmol/mol, p < 0.05) for patients using BD (premixed). Patients who 
used CSII were also the most likely to have an HbA1c below 7.5% when compared to 
any other regimen. Multivariate linear regression confirmed that within the 2013 RCH 
T1DM cohort CSII was associated with an adjusted mean 0.3% (95% CI: 0.1%, 0.5%) 
lower than MDI, 0.7% (95% CI: 0.4%, 0.9%) less than BD (freemix) and 2.3% (95% CI: 
1.9%, 2.7) lower than BD (premixed). Analysis also showed that duration of diabetes, 
age group at final clinic visit, and private health insurance status were all significantly 
associated with patient HbA1c. Furthermore, the 2013 RCH T1DM cohort as a whole 
achieved a mean of 8.3% (67mmol/mol), median of 7.7% (61mmol/mol) and 24.17% of 
patients meeting a < 7.5% HbA1c.

Conclusions: The results of this study suggest that CSII is associated with a lower 
HbA1c than any other insulin regimen, and that HbA1c is also affected by age, duration 
of disease and private health insurance status. However, these results need to be 
interpreted careful with consideration of the limitations of the study. Nevertheless, the 
RCH diabetes service in 2013 was able to achieve glycaemic control within its T1DM 
patient population akin to the results achieved by other centres around the world.

Exploring the relationship between Insulin Regimen and Glycaemic 
Control in a contemporary paediatric diabetes cohort

Daniel Niewodowski

I completed my BMedSc at 
the Royal Children’s Hospital, 
Melbourne, in the Department 
of Diabetes and Endocrinology. I 
undertook this project between my 
fourth and fifth years of the MBBS.

The BMedSc allowed me to focus 
on an area of interest of mine, Type 
1 Diabetes Mellitus. I learnt a lot 
about the disease and was also 
able to recharge my batteries after 4 
years of medicine.

I also learned a lot about the world 
of research and can now appreciate 
how it is conducted.

Was a very worthwhile year!
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MET call madness? Incidence, reasons and outcomes of children 
who do not have a MET call activated despite meeting mandatory 
MET criteria

Darren Ong

Darren Ong is a Monash University 
medical student, undertaking 
a bachelor of medical science 
(honours). Supervised under Dr. 
Simon Craig, Monash Medical 
Centre paediatric emergency. Had 
the opportunity to present this work 
at the 2014 ANZICS Intensive Care 
ASM held in Melbourne.

Abstract
Introduction: The Medical Emergency Team (MET) system was introduced to detect 
deteriorating patients and to prevent adverse outcomes. The team is comprised of 
doctors and nurses who can be called upon by ward staff members at any time. A 
‘missed MET’ call can be defined as a patient who fulfils criteria for activation of a 
MET, in whom a MET activation never occurs or is delayed. This has previously been 
investigated in the adult setting; however, there is little paediatric data.

Objectives: This study aims to determine the incidence and consequences of missed 
MET calls on paediatric inpatient wards, and to ascertain reasons why MET calls are not 
activated.

Methods: Observation charts of paediatric inpatients in three metropolitan Melbourne 
hospitals were prospectively reviewed to determine whether patients fulfilled MET 
criteria. This included a tertiary (Monash Medical Centre) and two secondary 
(Dandenong and Casey Hospital) paediatric health services. Audit was conducted at 
each site on alternate weekdays over a three-month period (March to June 2014). When 
missed MET calls were identified, staff members were surveyed to establish why a MET 
call was not activated. Patients with a ‘missed MET’ were then followed up to determine 
if subsequent clinical deterioration occurred.

Results: 1587 patient observation charts were reviewed.112 patients fulfilled the 
MET call criteria. 102 (6.4%) patients missed a MET call while 10 received appropriate 
MET activation. From these 102 missed MET calls, 87 nurses and 15 doctors were 
interviewed. All staff members recognised their patient was within MET call criteria, 
however, chose not to activate MET call due to various reasons. The most common 
answers included ordering a medical review instead or the patient had an altered MET 
call criteria. Fourteen of the 102 missed MET calls were delayed MET calls, with an 
average delay of seventeen hours. For thirteen of the fourteen delayed MET calls, the 
original abnormal vital sign was the same abnormal vital sign triggering a MET call. Six 
of the 102 missed MET calls were admitted to Intensive Care Unit (ICU), five of which 
had a subsequent MET call activated after missing a MET call. There were no deaths for 
patients who missed a MET call. 

Conclusion(s): The incidence of missed MET calls in paediatrics is high; however, 
the majority of these patients are managed safely on the wards. Staff members may 
recognise when a MET call is required and when other actions can be taken based on 
the MET criteria and their clinical knowledge. Some missed MET calls however, have the 
consequence of being admitted to ICU. 
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Abstract
The claustrum is a bilateral subcortical structure within the rostral part of the brain. 
Although believed to be present in all mammalian species, information about the 
claustrum remains controversial and uncertain. Claustrum abnormalities have been 
observed in a range of conditions such as dementia, schizophrenia and mood disorders. 
However, its significance or relation to these conditions remain unknown. The claustrum 
has a distinctive pattern of widespread connectivity to the cortex, including the cingulate 
cortex. However, the detailed topography of claustro-cingulate connections has not 
been described. 

Retrograde fluorescent tracers were injected into cingulate cortex in the rat. The 
feasibility of CLARITY, a novel method of optically clearing brain tissue for viewing 
neuronal tracts in three dimensions was also explored. Injections of Fast Blue (FB) or 
Diamidino Yellow (DY) into anterior cingulate cortex (ACC) and secondary motor cortex 
(M2) revealed that the claustrum accounted for 25-35% of total subcortical input to the 
cingulate areas. Labelled cells were observed across the entire rostro-caudal axis of the 
ipsilateral claustrum in all cases. The majority of cells projecting to ACC were distributed 
in the rostro-central portion of the claustrum, compared to the centro-caudal distribution 
of cells projecting to M2. In CLARITY-processed brains, recovery of fluorescent tracer 
was limited to an indistinct patch in the region of the injection site. No labelled cells 
or axons were evident. Non-isotrophic tissue expansion was evident after CLARITY 
treatment, rendering localisation within cleared tissues impractical. Thus, CLARITY in its 
present form is unlikely to be useful for 3D reconstruction of labelled pathways.

Organisation of claustrum connections to the rat cingulate cortex 

Xiuxian Pham

I became interested in neuroscience 
after visiting the neurophysiology 
lab in my second year, and under 
the supervision of Dr. David Reser, 
learnt and worked on a couple of 
their research projects. I chose to 
complete a BMedSci after my fourth 
year to be able to spend more time 
exposed to neuroscience and learn 
about research. Although this was 
an incredibly tough year, it was a 
fantastic experience and has greatly 
fostered my interest in science and 
neurology. This year has also given 
me the opportunity to learn modern 
ballroom, listen to BBC podcasts 
(to pass the long lab hours) and 
meet new colleagues and friends. 
Although I am returning to clinical 
medicine, I hope to continue being 
involved in research in the future.
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The role of endometrial epithelial progenitor cells in endometrial 
regeneration

Jusica Putri 

I completed my Honours degree 
of Bachelor of Medical Science 
between my third and fourth years 
of medicine. I was lucky enough 
to be able to do a project at the 
MIMR-PHI Institute under Associate 
Professor Caroline E. Gargett and 
Dr. James Deane. I never thought I 
would enjoy research as much as I 
did, but I have learnt a lot of things 
this year because of this research 
opportunity. I hope the confidence 
and new skills that I gained through 
the year will be useful in the future, 
and I hope others would follow.

Abstract
Background: Human endometrium is a highly regenerative tissue. Women undergo 
hundreds cycles of menstruation, involving proliferation, differentiation, and shedding 
throughout their reproductive years. These cyclical alterations are regulated by the 
ovarian hormones, estrogen and progesterone. Human endometrial adult stem/
progenitor cells, comprising of epithelial progenitor cell and mesenchymal stem cells, are 
responsible for the regeneration process in the endometrium. Although a lot of research 
evidence supports endometrial epithelial progenitor cells (eEPC) existence, there are no 
published reports of a marker for human eEPC at the present time. Identification of a 
human eEPC marker is essential to distinguish them from their progeny. If a marker can 
be found, the role of eEPC in endometrial disorders, especially in endometriosis, can 
be further investigated. Several laboratories, including ours are attempting to identify a 
marker for eEPC. Ongoing research in our laboratory recently discovered N-cadherin as 
a putative marker of eEPC. Sorted N-cadherin positive epithelial cells exhibit stem cell 
properties, including high clonogenicity and enhanced self renewal ability compared to 
the N-cadherin negative population in vitro. In addition, immunohistochemistry shows 
that N-cadherin positive cells expressed in the basalis layer of human endometrium that 
is responsible for regeneration. However, an in vivo study of the N-cadherin positive 
epithelial population to test its ability to reconstitute endometrial tissue is required to 
confirm its stem cell marker potential. 

Aim: This project aimed to examine the ability of N-cadherin positive human endometrial 
epithelial cells to generate endometrial glands in vivo. In addition, this project aimed to 
examine pluripotent stem cell marker expression and sex steroid hormone receptors 
expression in N-cadherin positive and negative epithelial populations from the 
endometrium.

Results:  Human N-cadherin positive epithelial cells were isolated from enzyme 
dissociated endometrial tissue using N-cadherin antibody labeled and magnetic beads. 
The enriched N-cadherin positive and negative cells were transplanted or analyzed using 
quantitative PCR (qPCR). For transplantation, N-cadherin epithelial cells were combined 
with cells from a human endometrial stromal cell line in order to provide an environment 
that would allow them to survive in vivo, embedded in fibrin gel and transplanted onto 
the kidney of immunocompromised mice. 

Conclusion: Although this study does not definitively demonstrate the growth of 
N-cadherin positive epithelial cell in the xenografts, it has established xenograft model 
for human endometrial epithelial subpopulations for the first time. qPCR determined 
that N-cadherin positive epithelial cells most likely express pluripotent stem cell genes, 
however statistical significance was not reached due to the limited number of samples 
examined. Estrogen receptor-α gene expression is significantly higher in N-cadherin 
positive cells suggesting they may initiate estrogen mediated epithelial regeneration.
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Abstract
Background: Advanced Glycation End-products (AGEs) are the result of proteins 
or lipids modification by glucose. Formation of AGEs is known to be accelerated in 
diabetes mellitus due to chronic hyperglycemia and generation of oxidative stress. 
AGEs exert their effect by interacting with its receptor, the Receptor for Advanced 
Glycation End-products (RAGE). RAGE expression are thought to be important in the 
progression of diabetic nephropathy (DN) as activation of RAGE results in stimulation 
of several different pathways resulting in increased inflammation, oxidative stress, and 
extracellular matrix deposition, which are evident in DN. Administration of soluble RAGE 
(RAGE dummy receptor) has been shown to reduce albuminuria and glomerulosclerosis 
in db/db mice. In addition, global deletion of RAGE gene has also shown a significant 
reduction in short- and long- term glomerular damage. However, the role of RAGE 
within the bone marrow (BM)-derived cells is still unclear. BM-derived cells, especially 
macrophages and T cells, are thought to be important in DN. RAGE is expressed in 
macrophages, lymphocytes, and monocytes. Therefore, the aim of the study is to 
determine the role of RAGE within the BM-derived cells in the progression of DN using 
an in vivo BM-transplant mice model.

Methods and results: This project used a BM transplant model with groups of recipient 
and donor ApoE-/- or ApoE-/-:RAGE-/- male mice. Mice were rendered diabetic by 
injection of Streptozotocin commencing from 7 weeks of age and were irradiated 
twice at 8 weeks of age with each radiation dose being 5.5 Gy. Each recipient mouse 
received either ApoE-/- or ApoE-/-:RAGE-/- BM, resulting in four different chimera 
groups. At 10-weeks of diabetes, albuminuria and gene expression in the renal cortex 
was measured. Induction of diabetes results in increased albuminuria in each chimera 
group. Diabetic global RAGE-/- mice demonstrated significantly reduced albuminuria 
compared to diabetic global ApoE-/- mice. Additionally, diabetic global RAGE-/- mice 
also demonstrate significantly lower NADPH Oxidase 2 (Nox2) gene expression 
when compared to diabetic global ApoE-/- mice. Morphological studies were done 
at 20-weeks of diabetes and no difference in morphological damage was observed 
between diabetic chimera groups as well as in between controls and diabetic groups .

Conclusion:  At 10-weeks of diabetes, diabetic global RAGE-/- mice had a significantly 
reduced albuminuria compared to the diabetic global ApoE-/- mice. No reduction 
or trends were observed between RAGE BM-/-; ApoE-/- recipient and ApoE BM-/-
;RAGE-/- recipient mice compared to the global ApoE-/- diabetic mice, implying that 
specifically knocking out  RAGE in the BM or anywhere but the BM did not confer 
protection against the progression of kidney damage. Morphological studies from the 
20-week cohort shows no difference between control and diabetics as well as between 
the diabetic chimera groups. Total body irradiation is known to cause long-term kidney 
damage in human and mice. It is possible that total body irradiation, coupled with 
ApoE-/- mice background causes accelerated kidney damage in this timepoints and the 
morphological damage that are observed are due to non-diabetic causes. Therefore, this 
study suggest that BM transplant model in ApoE-/- mice might not be the best animal 
model to observe the role of BM-derived cells in the progression of DN.

The role of receptors for Advanced Glycation End-Products (RAGE) 
in the progression of diabetic nephropathy

Edo Rezaprasga
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Dried Blood Spot (DBS) analysis for determination of Truvada 
concentrations in participants samples from The VicPrEP Study

Nalagafiar Puratmaja 

My name is Nala, a student from 
University of Indonesia.  I have a 
great research year in Department 
of Infectious Diseases about a new 
HIV prevention method. I would 
like to say highest gratitude to my 
supervisors and everyone who help 
me throughout the year. I’m looking 
forward to continue my study in 
Indonesia.

Abstract
Background: HIV diagnoses in Australia have been increasing over the past decade, 
with approximately 25,000 (18,000-27,000) people living with HIV in 2013. Additionally, 
about 80% of those HIV positive individuals in Australia were men who have sex with 
men (MSM). There is no cure for HIV infection to date. Therefore new HIV prevention 
strategies are vitally important.  One new approach is known as Pre-Exposure 
Prophylaxis (PrEP) and involves taking a daily dose of Truvada®  (tenofovir/emtricitabine 
– TDF-FTC). The VicPrEP study is the first PrEP study ever conducted in Australia. This 
Honours project aimed to determine TDF-FTC concentrations in the VicPrEP study 
participants who were recruited early in the study (early uptakers) using dried blood spot 
(DBS) analysis at the 3-month study visit, self-reported adherence at the one month 
follow-up phone call and to determine baseline characteristics of this group.

Materials and Methods: Fifty participants’ baseline clinical and behavioural data and 
one-month self-reported adherence and 21 participants’ month 3 DBS results were 
evaluable for inclusion in this thesis. All study participants were enrolled at four HIV high-
caseload clinics within metropolitan Melbourne. Baseline clinical and behavioural data 
were collected by the participating sites and by on-line surveys. Self-report adherence 
data and information regarding drug side effects were collected at month one by phone 
call. DBS analysis on bloods collected at month 3 was undertaken using HPLC analysis.

Results: The first 50 early PrEP uptakers were all men, had a median age of 37 years 
and 92% were Caucasian. At baseline 61% of participants reported having receptive 
unprotected anal intercourse and about one quarter (26%) reported being in an HIV 
serodiscordant relationship. At baseline 26% of study participants tested positive for 
a sexually transmitted infection (STI) and the most common STI was syphilis (71.4%) 
Self-reported adherence at 1 month was 86%, and ethnicity and BMI were significantly 
associated with adherence. The DBS HPLC analysis requires further optimisation, 
however at the 3-month study visit preliminary results indicated that Truvada® could be 
detected in at least 57.1% of the first 21 study participants. 

Conclusions: Early PrEP uptakers had a high risk of HIV infection based upon their 
reported sexual behaviour at baseline and the finding that over 25% of study participants 
had an STI at baseline. At month one, 84% of participants reported full adherence to 
Truvada®, but preliminary results from DBS analyses suggested that month 3 adherence 
was much lower at 57%. However accurate quantification of Truvada® levels using DBS 
requires further optimisation whereupon week 12 DBS Truvada® levels may prove to be 
higher or lower than 57%. 



36      MRSS Annual BMedSc (Hons) Yearbook 2014

Background: Schizophrenia is a chronic, complex psychotic disorder that alters 
brain functioning and leads to loss of contact with reality. Gender differences can be 
observed in schizophrenia. Females often present with less severe symptoms and at 
a later age, compared to males. Additionally, females respond better to medication 
and experience fewer negative symptoms. Based on epidemiological, clinical, and 
animal studies, estrogen has been shown to have a protective effect in schizophrenia. 
The estrogen protection hypothesis provides rationale for the gender differences 
observed in schizophrenia. Other HPG-axis hormones have also been associated with 
schizophrenia – increased prolactin level is related to antipsychotic use and DHEA level 
is related to neurocognitive and extra-pyramidal symptoms (EPS) in schizophrenia prior 
to antipsychotic use. 

Despite our understanding of the role of estrogen, and our limited understanding of 
the role of other HPG-axis hormones in schizophrenia, the role of these hormones in 
the predominance of positive and negative symptomology remains unclear. A greater 
understanding of HPG-axis hormones in relation to schizophrenia and related disorders 
is critical, as patients often seek treatment (over the course of their illness) for the 
predominant symptoms they continue to experience, be it the experience of voices or 
the disruption of their emotions and social functioning. 

Despite the increasing use of adjunctive exogenous hormone treatments to alleviate 
symptoms of schizophrenia, there is little evidence to suggest which hormone 
treatments might better assist different symptom presentations. Therefore, the current 
research project will evaluate blood serum estradiol, LH, FSH, progesterone, prolactin, 
and DHEA hormone levels in relation to negative and positive symptom predominance 
in a sample of female participants with schizophrenia and schizoaffective disorder, with 
the aim of better understanding the role of these HPG-axis hormones symptomology, to 
ultimately inform future treatment models of schizophrenia and related disorders. 

Aims and Research Questions:

Aim 1: In a sample of women with schizophrenia or schizoaffective disorder,to explore 
the relationship between positive symptoms, negative symptoms, and HPG-axis 
hormone levels for the full sample.

Hypothesis 1: Positive and negative symptom severity may be related to HPG-axis 
hormone levels

Aim 2: In a sample of women with schizophrenia or schizoaffective disorder, to 
evaluate blood serum estradiol levels in women with predominantly positive symptoms, 
compared to estradiol levels in women with predominantly negative symptoms.

Hypothesis 2: Women with predominantly positive symptoms will have significantly 
lower estradiol levels than women with predominantly negative symptoms.

Aim 3: In a sample of women with schizophrenia or schizoaffective disorder, to evaluate 
blood serum LH, FSH, progesterone, testosterone, prolactin, and DHEA hormone 
levels in women with predominantly positive symptoms, compared to women with 
predominantly negative symptoms.

Exploratory Hypotheses: Exploratory analyses will be conducted to compare LH, FSH, 
progesterone, testosterone, prolactin, and DHEA levels in women with predominantly 
positive symptoms and those with predominantly negative symptoms.

Hypothalamic-Pituitary-Gonadal axis hormones and 
psychopathology in women with schizophrenia

Anisa Ramadhianti

Anisa is a 20-year old medical 
student originally from Indonesia. 
Her passion and interest in 
psychiatry led her to undertake 
her Bachelor of Medical Science in 
the relation of HPG axis hormones 
and schizophrenia in women. 
The project was conducted at 
MAPrc. The project gave her the 
opportunity to explore her interests 
in psychiatry and to learn medicine 
from the research prospective. 
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Methods: The present study utilised baseline data from the randomised-controlled 
Definitive Estrogen Patch Trial (ADEPT), before patients were randomised to the 
treatment groups to examine the effects of adjunctive estradiol therapy in women 
with schizophrenia. The sample comprised female participants aged 20-51 years, 
with a diagnosis of schizophrenia or schizoaffective disorder and ongoing symptoms 
of psychosis despite a stable dose of antipsychotic medication, and no menstrual 
irregularities at the time of testing. The data of 85 participants was used to derive 
composite scores calculated from the Positive and Negative Syndrome Scale’s (PANSS) 
positive and negative subscale scores, which were then divided via quartile calculation, 
in order to identify participants with predominantly positive symptoms (upper quartile, 
Group 1) and those with predominantly negative symptoms (lower quartile, Group 2). 
Blood serum hormone levels of estradiol, LH, FSH, progesterone, prolactin, and DHEA 
for these two groups was then compared. 

Results: A small, negative correlation between positive symptom score and prolactin 
was found to be approaching significance (r = .23, n = 85, p <.05). No other significant 
relationship between psychopathology and hormone level was found (p > .05).

The blood serum hormone level of estradiol was lower in predominantly positive 
symptom group (M = 169.44pmol L-1, SD= 114.61pmol L-1) than predominantly negative 
symptom group (M = 293.5pmol L-1, SD = 192.99pmol L-1), a statistically significant 
difference [t(24.41) = 2.21, p = .037]. The magnitude of the differences in the means  
(M = 124.06pmol L-1, 95% CI: 8.35 to 239.77) was large (eta squared =0.14).

Conclusions: Despite the limitations of this study, our findings highlight the potential 
importance of a more targeted prescription of hormone treatments in schizophrenia, 
depending on clinical presentation, and the experience of symptoms as suffered by 
the individual. Future research, conducted with a bigger sample size, and using more 
advanced measures of hormones, will promote a better understanding of the effects of 
HPG-axis hormones on the symptomatology of schizophrenia.
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Abstract
Background: Sexual violence (SV) against women is common in Australia and 
worldwide with lifetime prevalence in Australia estimated between one in five and one 
in three women. Its health impacts, particularly on young women are well documented. 
Despite growing evidence, SV appears to be an under-taught health issue with limited 
attention in medical school. The best way to teach medical students about the sensitive 
subject of SV is unknown.

Aims: This study aims to explore whether undergraduate SV education is necessary.  
It also aims to gain professional insight into how SV education in medical schools could 
be best delivered to students and examine what content is required to be taught at the 
undergraduate student level.

Methods: 44 practicing medical doctors were recruited to partake in individual semi-
structured interviews. The data was managed in NVivo 10. A thematic analysis was 
applied to the data, coding it into themes.

Results: Participants identified a common need for SV education at the undergraduate 
level, given most participants had experiences with patients who were victims of 
SV, particularly at a junior level. They believed content should cover four key areas: 
awareness and epidemiology of SV, health outcomes of SV, a trauma sensitive model 
for history taking, and management and referral processes for SV. In terms of delivery, 
there was a general consensus on small group tutorials for skills acquisition, and lectures 
or online modules for the delivery of knowledge content. They also called for SV to be 
integrated into the curriculum both horizontally and vertically.

Conclusion: This study suggests SV education should be a core component of the 
undergraduate medical curriculum because doctors reported encountering SV victims 
early in their careers. Ideally the curriculum should allow students to reach a level where 
they feel they could competently recognise and manage a patient who had experienced 
SV and refer them appropriately.

Sexual violence and women’s health: educating future clinicians

Sarah Rockefeller

This BMedSci year has allowed 
me to engage in my passion for 
stopping violence against women. 
I explored the role the medical 
community can play in helping 
survivors through educating 
medical students. My research was 
conducted between Melbourne and 
Sydney.

A highlight of my year was the 
opportunity, through my supervisor, 
to attend the 58th Commission on 
the Status of Women conference 
at the United Nations in New 
York. This incredible experience 
contributed significantly to my 
research and understanding of 
women’s health and violence 
against women globally. I am 
planning to continue this research 
with the hope that eventually sexual 
violence education will be included 
in the Monash medical curriculum 
and medical curriculums nationally 
and worldwide.
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The effect of maternal antipsychotics during pregnancy on the 
development of children aged 12 months to 5 years’

Amita Roy

Having a keen interest in mental 
health for quite some time, this 
year completing my Bachelor of 
Medical Science at Monash Alfred 
Psychiatry research centre, was 
the perfect opportunity for me to 
deepen my understanding of the 
year while delving into the world 
of research. I had a fantastic year 
full of personal and professional 
growth!

Abstract
Background: Despite an increase in the number of women with severe mental illness 
desiring families (1) and a subsequent increase in the rate of antenatal antipsychotic use 
(2), there remains little understanding of the effect of maternal antipsychotic use during 
pregnancy on future child development (3). Therefore if child development is affected by 
maternal antipsychotic use, a more tailored approach to monitoring and treatment may 
be beneficial to allow for early detection and intervention, whilst also reducing the known 
significant social and economic burden of developmental abnormalities (4). 

Methods: This study investigated whether antenatal antipsychotic medication exposure 
affected child development from 12 months to 5 years by comparing the development 
of children who were exposed (n=25) to the development of children who were not 
(n=29). Exposed children were recruited from The National Register of Antipsychotic 
Medication in Pregnancy (NRAMP), an observational, cohort study for women who 
took antipsychotic medication during pregnancy, while unexposed children were 
recruited from child care facilities in Victoria. Data were collected in a single, face-to-
face interview with both mother and child. Child development was measured using the 
Ages and Stages Questionnaire – 3rd edition. Secondary outcomes including antenatal 
factors and perceived parenting capacity were also measured to determine whether 
they were significantly related to developmental delay in children who were exposed to 
antipsychotic medication in utero.

Results: This study has found that a greater proportion of children with antenatal 
antipsychotic exposure show developmental delay in the gross motor domain, 
compared with children who were not exposed (p = 0.041), in children aged 12 months 
to 5 years. In contrast, no significant differences have been found in the communication, 
fine motor, problem-solving or personal-social domains. Overall, there is a greater 
proportion of children with antenatal antipsychotic exposure who display developmental 
abnormalities in at least one domain, compared with children who were not exposed (p 
= 0.028).   

Conclusion: Children aged between 12 months and 5 years who were exposed 
to antipsychotic medication in the antenatal period have a significantly greater risk 
of developing gross motor delay, compared with children who were not exposed. 
This study highlights the need for further research regarding reproductive safety and 
developmental sequelae of foetal antipsychotic exposure. Further research will assist in 
the much-needed development of clinical guidelines recommending close monitoring of 
children exposed to antipsychotic medication in utero, to allow for early detection and 
intervention of developmental abnormalities. 
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Background: The metabolic syndrome (MetS) represents a cluster of metabolic risk 
factors known to strongly predispose individuals to the development of cardiovascular 
disease (CVD) and type 2 diabetes mellitus (T2DM). In recent years, risk factors 
traditionally associated with increased CVD risk such as obesity and T2DM have been 
shown to also increase risk of cancer. Given that central obesity is a component of the 
MetS, and the MetS is a strong risk factor for T2DM, a link between the MetS itself 
and cancer has been postulated. However, the nature of this relationship has not been 
established, especially in regard to the role individual components within the MetS may 
play in conferring cancer risk. In particular, hypertension, a component of the MetS, may 
itself be associated with overall and renal cancer, but due to uncertainty around the role 
of blood pressure (BP) medication this relationship has remained unclear. Considering 
that the components of the MetS are all common conditions in Australia and New 
Zealand (ANZ), an association between the MetS and other chronic diseases such as 
cancer is potentially of great importance. 

Aims: The primary aim of this study was to explore the relationship between the 
MetS and overall cancer, and common cancer sites: colorectal, breast and prostate, 
in a population-based ANZ cohort. We also aimed to determine if a dose-response 
relationship existed between the number of components and cancer risk, as well 
as which components were most strongly linked with cancer, and whether these 
components were more useful in predicting cancer than the MetS as a whole. The 
secondary aim was to explore the association between hypertension and both overall 
and renal cancer, and to determine if this was independent of BP medication use. 

Methods: This study used data from the ANZ Diabetes and Cancer Collaboration’s 
pooled prospective cohort (n=153,025). After exclusion of individuals with missing data 
and cancer prior to baseline, 52,623 individuals were included in the MetS analysis and 
107,830 in the hypertension analysis. All participants were linked to national death and 
cancer registries. Cox proportional hazards models estimated hazard ratios (HR) and 
95% confidence intervals (95% CI) for the associations between the MetS and cancer 
incidence and mortality. Area under the receiver-operator characteristic (AUROC) curves 
were used to compare the discriminative ability between the MetS and its components 
for the prediction of cancer. 

Results: The MetS was associated with increased risk of overall incident cancer in 
women (HR 1.20, 95% CI 1.12-1.29). Risk of incident colorectal cancer was increased 
in both men (1.25, 1.07-1.47) and women (1.23, 1.04-1.46). The risk of incident prostate 
cancer was reduced in men with the MetS (0.82, 0.74-0.90). For cancer mortality there 
was an increased overall risk with the MetS (men: 1.17, 1.05-1.33; women: 1.18, 1.06-
1.33). We observed a dose-response relationship between the number of the MetS 
components present and risk of colorectal cancer (ptrend = 0.001). Of the individual 
components of the MetS, BP was most strongly associated with increased risk of 
cancer. AUROC curves showed BP and to a lesser extent WC, were better predictors 
of cancer incidence than the MetS. For hypertension, an increased HR in men was 
observed for renal cancer, independent of BP medication, though this did not reach 
significance. 

Conclusions: The MetS is associated with an increased risk of colorectal cancer in men 
and women, and overall cancer, in women only. However, when comparing the MetS 
to its individual components, BP and WC are more effective in discriminating cancer 
risk. The MetS as a whole does not add to the utility of BP and WC when predicting an 
individual’s cancer outcomes. In clinical practice, we should bear in mind that raised BP 
and WC are risk factors for cancer, not only CVD and T2DM.

I chose to complete my BMedSci 
between the fourth and final years 
of my medical degree. Having a 
keen interest in non-communicable 
diseases led me to undertake my 
research at the Baker IDI under 
the amazing supervision of A/Prof. 
Dianna Magliano, Ms. Jessica 
Harding and A/Prof. Jonathan 
Shaw. 

This year has provided me with 
so many opportunities to learn 
skills and explore areas otherwise 
untouched in the regular course 
of medicine. I have a newfound 
passion for epidemiology and public 
health research and feel confident 
that I will be able to incorporate 
this rewarding work into my future 
practice as a clinician. 

A huge thank you to my supervisors 
and the entire team at Baker IDI for 
making my year so fantastic!

Manoshayini Sooriyakumaran
Vascular risk factors and cancer: Role of the metabolic syndrome 
and hypertension
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The role of IL-17 in retinopathy of prematurity

Stephen Surace

Abstract
Background: Retinopathy of prematurity (ROP) is a disease of the neonatal eye where 
disordered neovascularisation and retinal neuroglial pathology are stimulated by acute 
hypoxia. Interleukin-17 (IL-17) is a hypoxia-induced cytokine which induces neuroglial 
pathology and causes the release of vascular endothelial growth factor (VEGF), a potent 
stimulant of neovascularisation. Despite this, there has so far been no investigation into 
the potential relationship between IL-17 and ROP. In addition, the cardiac glycoside 
digoxin is known to reduce the severity of neovascularisation in ROP and to inhibit IL-17 
production in T helper 17 (Th17) cells. However, whether the protective effects of digoxin 
in ROP are linked to its effects on IL-17 production has yet to be addressed by previous 
studies. 

Aims, Methods and Results: The aim of this study was to clarify the relationships of 
a murine ROP model known as oxygen-induced retinopathy (OIR), hypoxia, digoxin and 
IL-17. This was achieved using a combination of in-vivo OIR and in-vitro experiments 
involving primary cell cultures exposed to hypoxia with or without digoxin treatment. If 
successful, the results would allow determination of whether the endogenous cells of 
the retina could produce and respond to IL-17 to recreate the pathology associated 
with ROP. They would also indicate whether the signalling pathway in these cells was 
similar to that of Th17 cells, and therefore inhibited by digoxin. Techniques used included 
a combination of quantitative real-time polymerase chain reaction, enzyme-linked 
immunosorbent assay and immunohistochemistry.

The results indicated that the pathological changes in the endogenous retinal cells 
associated with OIR could be ameliorated by digoxin. The microglia of the retina 
were shown to be able to produce an isomer of IL-17, and the Müller cells and retinal 
ganglion cells responded to IL-17 by producing VEGF. There was also evidence that 
Th17 cell signalling pathways were present in microglia. Additional preliminary findings 
indicated that the addition of digoxin may reduce IL-17, Th17 signalling molecules and 
inflammatory markers in microglia under hypoxic conditions. These findings potentially 
provide a new explanation for digoxin’s established effects on ROP pathology.

Conclusions: This study has provided evidence that microglial-produced IL-17F may 
be contributing to the pathology of OIR, and therefore ROP, and that digoxin may be 
able to ameliorate this effect. It also highlights the need for further investigation into 
this pathway in endogenous retinal cells. Finally, it establishes a justification for further 
research into the effects of digoxin on IL-17 in the retina, as information gained form 
these experiments may one day be used to inform research into novel ways to manage 
ROP.

After completing fourth year, 
in 2014 Stephen undertook a 
BMedSc with the Monash University 
Department of Immunology at 
the Alfred Hospital. Under the 
guidance of his supervisor Jennifer 
Wilkinson-Berka, and with the help 
of a trusty team of PhD and Post-
doc students, Stephen spent the 
year discovering the mysteries of 
lab-based research. Following his 
adventures in pipetting, Stephen 
hopes to one day retire to the quiet 
life of clinician/researcher. 
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Abstract
Background: Chronic kidney disease (CKD) has been a major threat that affects health 
worldwide and may lead to end-stage renal disease (ESRD).  At present, there are 
only two major treatments to treat ESRD, which are renal transplantation and dialysis. 
However, there are still some issues regarding both treatments, and one of them is 
Delayed Graft Functioning (DGF). Ischemia reperfusion injury (IRI) is one of the inevitable 
consequences after having renal transplantation, and may lead to inflammation and 
fibrosis within the graft. Activins and follistatin are members of TGF-β Superfamily which 
are postulated to be involved in many inflammatory and fibrosis processes. Activins and 
IRI share the similar pathway of responses during their activation in our body. Given 
the fact that activins play roles in inflammation and fibrosis, their involvement in renal 
transplantation and dialysis should be evaluated since those processes have been 
implicated in reperfusion injury and many other processes in our body.

Aims: Our study has been aimed: (1) to define and document the patterns of serum 
activins A and B, and follistatin responses in renal transplantation; (2) to define whether 
there are any changes in these proteins associated with dialysis

Methods: From the total of 21 patients, 16 patients were analysed for renal transplant 
study and 5 patients were underwent dialysis study. In renal transplantation, samples are 
divided into different time points (pre-op to Day 5 after surgery), while in dialysis, patients 
are grouped to pre and post dialysis to see the changes of activins and follistatin levels. 
5ml of blood samples were taken for each patient at each time-point. Analyses were 
done by using an enzyme-linked immunosorbant assay (ELISA) for activin A and B, 
and radioimmunoassay (RIA) for follistatin as previously described. One-way ANOVA, 
Dunnet’s Test, and Benforrini Test were used to analyse the activins and follistatin levels 
in renal transplant study, while unpaired T-test was used in dialysis study. 

Results: In renal transplant study, activin A levels were decreased overtime, and 
showed statistically different when we tried to compare pre-operative time with Day 
3 and Day 4 after surgery (p=0.0181;p=0.0310 respectively). Activin B did not show 
any difference before and after surgery. Follistatin levels were decreased significantly 
from intra-operative time thereafter (p<0.005). Activin A-Follistatin ratio was decreased 
significantly from the day of pre-operative procedure until Day 5 after surgery (p<0.005). 
In dialysis study, there were no statistically significant changes found in all patients for 
those proteins, although, the majority of the patients had incremental trends after having 
haemodialysis. 

Conclusion: The significance difference on activin A-follistatin ratio showed the 
compensatory mechanism by follistatin. It has been suggested that follistatin works by 
tightly binding to activins, targeting the complex to a lysosomal degradation pathway, 
thus decreasing their biological action. In activin B case, this phenomenon may be 
caused by the difference responses of each patient in response to the transplant 
outcomes. Another explanation is due to activin B only shares 65% homology of amino-
acid to activin A, and a study in mice with a deletion of subunit activin A showed activin 
B can only partially compensate the action of activin A. In the dialysis study, the small 
size of sample may be insufficient to detect a significant change in the data. Increasing 
the size of the sample may clarify the significance of the effect on activins and follistatin 
levels associated with haemodialysis. In conclusion, major findings in the roles of activins 
and follistatin in renal transplantation may expand further knowledge on the physiology 
of these proteins. The action of follistatin in modulating the actions of the activins could 
be a lead to further studies to use follistatin as a potential treatment to achieve better 
organ function after transplantation.

Studies on role of activins and follistatin in renal transplantation and 
renal dialysis

Tandyo Triasmoro

After completing my third year 
of medical school in University 
of Indonesia, I spent a year to 
complete BmedSc in Monash Uni. 
It’s been a year of great experience 
and fun to have an opportunity to 
learn a lot of knowledge and meet 
so many colleagues. Working under 
supervision of Prof David de Kretser 
in Center for Reproductive Health, 
I undertook a project to investigate 
the role of activins and follistatin in 
Chronic Kidney Disease (CKD). I 
would recommend to all medical 
students to apply to this program 
as it gives different perspectives 
from what I had learned in medical 
school.
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The true evidence of missed ST-segment evaluation  
of myocardial infarction and the clinical consequences

Josephine Warren

I completed my BMedSc at Mount 
Sinai Hospital in New York City. 
My research took place in the 
Interventional Cardiology Research 
Institute, under the supervision of 
Professor Roxana Mehran. I was 
involved in many but for my thesis 
my particular focus was on patients 
presenting acute myocardial 
infarction that is not detected by 
ECG, or so called ‘missed STEMIs’. 
I presented my research at the 
Transcatheter Therapeutics (TCT) 
conference in Washington DC in 
September 2014. I had a fantastic 
year and am very grateful for this 
opportunity. 

Background: The standard 12-lead electrocardiogram (ECG) is central to the triage of 
patients presenting with suspected acute coronary syndrome (ACS), guiding the timing 
and method of further investigations and treatment. However, the sensitivity of the ECG 
for detecting acute coronary occlusion in certain territories is limited, and may result in 
patients missing out on appropriate treatment. 

Aims: We sought to examine the incidence, distribution and outcomes of patients who 
have total occlusion of the culprit artery but present with non-ST-segment elevation 
myocardial infarction (NSTEMI). Secondly, we sought to compare patients with NSTEMI 
due to a completely occluded culprit left circumflex (LCx) artery to those presenting 
with LCx ST-segment elevation myocardial infarction (STEMI) in terms of baseline 
characteristics and outcomes. The aim of this secondary sub-analysis was to determine 
whether occluded LCx NSTEMI cases function as ‘STEMI equivalents’ due to reduced 
sensitivity of the ECG for LCx infarction. 

Methods: This study was primarily a sub-analysis of the Acute Catheterization and Urgent 
Triage strategY (ACUITY), which enrolled 13,819 patients with non-ST-segment elevation 
acute coronary syndrome (NSTEACS) undergoing an early invasive strategy. We included 
patients who presented with biomarker elevation and no history of prior coronary artery 
bypass graft (CABG) who had treatment of a single culprit vessel. We compared the 
patient baseline characteristics, arterial distribution and outcomes according to whether 
the culprit vessel was occluded (baseline TIMI 0-1 flow) or patent (TIMI 2-3 flow). 

In the second component of the study, we conducted a pooled analysis combining data 
from the ACUITY trial with the Harmonizing Outcomes with Revascularisation and Stents 
in Acute Myocardial Infarction (HORIZONS-AMI) trial, which enrolled 3,602 patients with 
STEMI. We compared baseline characteristics and outcomes in patients from HORIZONS-
AMI presenting with STEMI who underwent LCx percutaneous coronary intervention (PCI) 
with NSTEMI patients from ACUITY who underwent PCI on an occluded LCx (TIMI 0-1 
flow). 

Results: Of 1,319 ACUITY patients who met study criteria (NSTEMI, single native 
culprit artery), 262 (19.9%) had TIMI 0-1 flow in the culprit artery. Right coronary and 
left circumflex territory NSTEMIs were more likely to be due to occlusion than the left 
anterior descending artery (28.4%, 19.3% and 12.6%, respectively). Patients with an 
occluded culprit artery were more commonly male (72.1% vs. 65%, p=0.03) and had ST-
segment deviation >1mm (36.6% vs. 25.9%, p=0.0007). One-year outcomes, including 
the composite of major adverse cardiovascular events (MACE) which comprised death, 
myocardial infarction and target vessel revascularisation, did not differ in patients with vs. 
without an OCA (18.4% vs. 16.2%, p =0.50).

Our secondary study comprised 491 patients undergoing LCx PCI for acute myocardial 
infarction (AMI); 74 patients had an occluded LCx NSTEMI and 417 patients had LCx 
STEMI. Patients with LCx STEMI were more likely to be male (80.6% vs. 68.9%, p=0.02), 
white (94% vs. 77%, p<0.0001), and smokers (51.3% vs. 37.8%, p=0.03). However, 
patients with NSTEMI and an occluded LCx were more likely to have had a previous AMI 
(17.6% vs. 9.1%, p=0.03). There were no significant differences in outcomes between 
patients with an occluded LCx NSTEMI and LCx STEMI at 12 months, including the 
composite of MACE (11.7% vs.8.6%, p=0.29). 

Conclusion: The culprit artery is occluded in approximately 1 in 5 patients presenting 
with NSTEMI and single vessel disease. The right coronary artery was the culprit most 
frequently occluded in our cohort. However, the presence of occlusion did not confer 
increased risk of worse outcomes at 12 months. In the left circumflex artery, there is no 
difference in the rate of adverse events at 12 months between patients with STEMI or 
patients with an occluded NSTEMI.
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Abstract
Introduction: Infrapatellar fat pad (IPFP) is the biggest fat pad in the knee joint. Whether 
it is protective against knee OA or even detrimental, possibly by being a source of 
inflammatory cytokines is unclear. Therefore, the aim of this study was to determine 
the relationship between the size of IPFP and knee structure, cross- sectionally and 
longitudinally in asymptomatic population. 

Methods: 297 randomly selected asymptomatic participants (62.6% females, mean 
age 58) underwent MRI scans at 2003-2004 and 2.3 years later for the follow up. The 
primary exposure, IPFP maximum area and the outcomes (cartilage volume, bone area, 
annual percentage cartilage change) were all assessed and measured from sagittal MRI 
images using Osiris software. Demographic data was gathered from questionnaires and 
weight and height were also collected. Data were adjusted for age, gender, BMI, bone 
area. 

Results: After adjusting for covariates, male gender was associated with larger size of 
IPFP maximum area (OR 12, 95%CI 6.5 to 22.04; P<0.001). Large IPFP was associated 
with higher lateral cartilage volume in both male and female (β 216mm

2
, 95%CI 15 to 

417; p= 0.04 for male; β 89mm
2
, 95%CI -9 to 188; p=0.08 for female). A large IPFP was 

associated with increased medial and lateral bone area and also patellar bone volume (β 
105mm

2
, 95%CI 61 to 150; p<0.001 for medial; β 63mm

2
, 95%CI 29 to 97; p<0.001 for 

lateral; β 2665mm
3
, 95%CI 1911 to 3418; p<0.001 for patella). Longitudinally, a larger 

IPFP was associated with reduced lateral cartilage volume loss (β -0.85% (95%CI -1.61 
to -0.09) per annum; p= 0.03). In most subjects, the IPFP maximum area was located in 
the lateral compartment (54.8%).

Conclusion: IPFP has beneficial effects on the knee as it protects the joint from 
progression of OA. These findings may be due to a shock absorber function particularly 
in the lateral compartment, where the maximal IPFP areas was commonly located.

Project title: The relationship between infrapatellar fat pad and knee 
joint structures
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Central blood pressure in acute ischaemic stroke

Vivian Yao
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Abstract
Background and objective: Blood pressure (BP) after acute stroke may affect 
outcome in patients, and it is uncertain whether it should be treated aggressively in 
the acute phase of ischaemic stroke. Previous studies of BP after stroke have all used 
peripheral measurements. Central BP may correlate to actual brain perfusion pressure 
better than peripheral BP, and therefore an understanding of how central BP responds to 
an acute ischaemic stroke may provide new insights into post-stroke BP management. 
In a pilot study, we investigated the course of central and peripheral BP in acute 
ischaemic stroke. 

Hypothesis: The overall hypothesis was that central BP (and variability) would be lower 
than peripheral BP (and variability) but would follow a similar trajectory as peripheral BP.

Methods: We prospectively recruited patients who presented with acute ischaemic 
stroke at a tertiary hospital in Melbourne, Australia. Central and peripheral systolic blood 
pressure (SBP), diastolic blood pressure (DBP) and pulse pressure (PP) were measured 
non-invasively at regular intervals for 24 hours on each of days 1, 3 and 5 after stroke 
depending on length of hospital stay. BP variability was represented by standard 
deviations of mean 6-hourly SBP and DBP. Linear mixed regressions were used for 
analyses.

Results: Of a total of 15 patients, 14 were available for monitoring on day 1, 8 had 
monitoring continued on day 3 and 5 on day 5. Peripheral SBP was higher than central 
SBP (P<0.05), but peripheral DBP was lower than central DBP (P<0.05). Peripheral PP 
was higher than central PP (P<0.05). Peripheral and central SBP, DBP and PP all fell 
over time when analysed with models that included quadratic terms (P<0.05). Central 
SBP, DBP and PP fell in similar trajectories to their peripheral counterpart BP measures. 
Central and peripheral BP variability were not significantly different, and the effect of time 
on BP variability was not statistically significant.

Conclusion: This pilot study reveals new information on central BP and BP after stroke. 
Although central BP is lower, it follows a similar trajectory to peripheral BP, and falls over 
the first five days after ischaemic stroke in a non-linear trajectory. There appears to be no 
significant difference in the levels and trajectory of central and peripheral BP variability. 
These findings need to be confirmed with a larger sample.
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