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FRONT COVER

Stephanie Harker – Projected Thickness of Air

This image shows the projected thickness of air of the lungs.  This is a representation of the thickness of the lung tissue and airways that 

are aerated, extracted from Computed Tomography (CT) scans.  It is a novel structural assessment technique I developed during my 

BMedSc project.  Here the uniformity of the thickness demonstrates the uniform tissue aeration and preserved structural integrity of the 

lungs.  The darker ‘tunnels’ that can be seen throughout the lung fields represent the blood vessels.

INSIDE FRONT COVER

Naomi MacPherson – The colour of pain 

We used double label immunofluorescence staining to analyse orexin cell bodies (the pink circular neuron bodies seen above) in 

the lateral hypothalamus of rat brains. On the left of this image, we see a reduced number of orexin cells in the brain of a rat who 

received repetitive mild traumatic brain injuries (RmTBI) comparatively to a rat who had sham injuries (on the right). Orexin cell 

bodies send projections to key sites within the descending pain modulation pathway, where they have a potent anti-nociceptive 

(analgesic) effect. Chronic pain is a prevalent pathology following singular and RmTBI, however we don’t understand what acutely 

changes post-mTBI to cause it. Our novel finding of a loss of orexin cell bodies following a mild level of head injury, provides a 

potential new driver for the acute to chronic pain transition post mTBI.  



Message from the BMedSc(Hons) Convenor 
and Course Management Committee
Dear BMedSc(Hons) students, congratulations on completing your BMedSc(Hons) degree! 
Well done, it is a very significant achievement. I hope that you all feel extremely proud of 
what you have achieved.

The School BMedSc(Hons) Coordinators, the Course Management Committee and I, 
would like to thank you for choosing to enrol in BMedSc(Hons). We hope that the year has 
challenged you and given you an appreciation of: how new knowledge is created, how 
research can be translated into clinical practice and an appreciation of how much more 
there still is to learn! We also hope that you will have much more confidence in your ability 
to read and critically evaluate new research findings and in your ability to develop into a 
practitioner of evidence-based medicine.

We would also like to sincerely express our thanks to your supervisors and to everyone 
else who has devoted their time to help you learn during the year. A particular thank you 
to all of the examiners who willingly volunteer their time every year to assess Literature 
Reviews, Theses, Departmental Oral Seminars and the Faculty Presentations and to our 
BMedSc(Hons) support staff. The Course would not be possible without them. Thank you 
also to the MRSS committee, particularly your BMedSc(Hons) Student Representative 
Sarah Cheang whose feedback helped to improve your own experience, and helped to 
determine how the BMedSc(Hons) conference was run this year!  It was so lovely to see you 
all present in person, to hear what you have all been up to this year and to see such a hive 
of activity around each other’s posters!  I am sure that everyone agrees that the conference 
was a terrific success and a really wonderful way to end your BMedSc(Hons) year. 

The BMedSc(Hons) Course Management Committee and I, wish you all the very best for 
your future and we hope to see and hear about your future research endeavours. 

A/Professor Megan Wallace, Director of Medical Student Research,
Faculty of Medicine, Nursing and Health Sciences

Message from MRSS
Well done everyone! Wishing you all the biggest congratulations on completing the 
BMedSc(Hons) course for 2022! I’m sure we have all learnt many new skills and gained 
bountiful knowledge along the way. You should be proud of all you have achieved, especially 
after all your hard work and determination throughout the year. While many of us had never 
dipped a toe in research prior to this year, I can safely say that we have come a long way 
from then. Although our experiences may have differed, whether it was pipetting in a lab to 
data cleaning at a desk, we have all grown both academically and personally. This yearbook 
exemplifies the diversity of our cohort and projects. I hope this year has inspired you to 
continue pursuing research in the future. On behalf of the cohort, I would like to express 
how grateful we are for those who made this year possible. A big thank you goes to A/Prof 
Megan Wallace, Jessica Lai, Brenna Dempsey, the Course Management Committee and all 
supervisors for their guidance and support. It has been an absolute privilege to be your student 
representative this year and I have no doubt that a bright future awaits every single one of you. 

Sarah Cheang, BMedSc(Hons) Student Representative and Vice-Chair, 
Medical Research Student Society (MRSS)
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ABSTRACT

Nidhi Achar

Background

Postoperative disease recurrence is regarded as 
one of the greatest challenges in Crohn’s Disease 
management. Rates of disease recurrence sit 
as high as 70-90% within the first-postoperative 
year, decreasing quality of life and increasing 
reoperation rates. 

Aim

The aims of this project are to compare the 
time to disease recurrence following ileocolic 
resection, with an End to Side, End to End, Side 
to Side and Kono-S anastomotic configuration.

Method

Patient data was extracted from Monash 
Health’s Electronic and Scanned Medical 
records to obtain Unique Registration Numbers 
of patients who had received an ileocolic 
resection for Crohn’s Disease from January 2010 
to December 2021 (inclusive). 44 patients met all 
inclusion criteria, no exclusion criteria and had 
received ongoing public outpatient follow-up at 
Monash Health.  

The primary outcome for this study was the time 
till disease recurrence. Patient records were 
used to identify the time in weeks, till patients first 
experienced clinical, endoscopic and surgical 
recurrence. Validated scores such as the 
Crohn’s Disease Activity Index and Rutgeert’s 
score were used to identify instances of clinical 
and endoscopic recurrence. Surgical recurrence 
was confirmed using electronic records from any 
subsequent colorectal admission in which a redo 
ileocolic resection was performed. 

Clinicopathological variables, surgical 
parameters, drug regimens and disease 
phenotypes, were extracted from patient 
records.

For statistical analysis, three Kaplan Meier 
Survival curves were used to determine the 
endoscopic, clinical and surgical disease-free 
rate against time. Clinicopathological and 
surgical categorical variables were analysed 
with the use of Chi-square tests, to assess 
for any heterogeneity across patient cohorts. 

The Shapiro-Wilk test for normality confirmed 
that all continuous data was non-parametric. 
Non-parametric data was analysed using the 
Kruskal Wallis H Test to assess for significant 
differences in median values across anastomotic 
cohorts. Univariate and multivariate analyses 
were conducted to identify the potential influence 
of clinicopathological variables and surgical 
parameters on disease-free survival.

Result

On Kaplan Meier log-rank regression, no 
significant differences in the time to endoscopic 
(p=0.242) clinical (p=0.580) and surgical 
recurrence (p=0.262), across anastomotic 
configurations, were revealed. 

The end-to-side anastomotic configuration 
was found to have the shortest median 
time till endoscopic and clinical recurrence. 
On univariate and multivariate analysis, 
the End to Side configuration, emergency 
surgery, low patient BMI and postoperative 
immunomodulator monotherapy were found to 
be significant risk factors for clinical recurrence. 

Conclusion

From our understanding, this was the first 
Australian study investigating the relationship 
between anastomotic configuration and disease 
recurrence in a Crohn’s Disease cohort, post-
ileocolic resection. 

Our results demonstrate that disease-free survival 
is shorter in patients who receive an end-to-side 
anastomosis when compared to the side-to-side 
and end-to-end configuration. These results 
corroborate the current understanding we 
have of the role of bowel mesentery in disease 
propagation and the effect of luminal diameter on 
disease recurrence. 

The Kono-S technique, designed in 2011, has 
since been increasingly utilised globally, with 
Monash Health’s uptake of the novel configuration 
in 2020.  A longer follow-up period is required to 
better compare disease-free survival between 
the Kono-S anastomosis and other anastomotic 
configurations and understand its potential for 
better patient outcomes.
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Anastomotic Configuration and Disease Recurrence: Anastomotic Recurrence post Ileocolic 
Resection in Crohn’s Disease using an End-to-Side Configuration 
Supervisor Names and Institute Affiliations:

Mr Hanumant Chouhan - Colorectal Surgery Unit, Monash Health, Australia

Dr. Suellyn Centauri - Colorectal Surgery Unit, Monash Health, Australia

I had the privilege of undertaking my 

BMedSc(Hons) with the Department of 

Colorectal Surgery at Monash Health, after 

completing my 4th year of medicine.  

This year has provided an opportunity for 

a deeper understanding and appreciation 

of medical research, its importance in our 

continual efforts for better patient outcomes 

and sometimes its unpredictability. I feel 

more capable of scoping and reviewing 

existing literature, statistical analysis, and 

scientific writing. It has also been a welcome 

opportunity for rest, after a demanding few 

years of clinical medicine!  

I want to thank my supervisors for their 

kindness, warmth, and guidance throughout 

the year. It has been an honour working 

alongside and learning from them. 

If you have any questions regarding the 

year itself or would like to further discuss 

my project, supervisors or experience more 

broadly with the BMedSc(Hons), please feel 

free to contact me at:  

nach0001@student.monash.edu
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ABSTRACT

Shreya Achar

Background

Bariatric surgery is the most successful 
intervention for the treatment of obesity 
and its exponential growth has outstripped 
a clear delineation between the positive 
physiological processes that mediate 
weight loss from the adverse negative 
sequalae. Clinicians are faced with the 
mounting challenge of evaluating patients 
who present with symptoms following 
bariatric surgery, in the absence of tailored 
diagnostic manuals. This project aimed 
to develop normative manometric criteria 
across four popular bariatric procedures, 
identify the key differences on manometry 
between optimal and sub-optimal Sleeve 
Gastrectomy (SG) patients, and evaluate 
the relationship between a retained fundus 
and symptom progression in the SG.

Method

The project was divided into three 
arms. All patients were extracted from 
a prospectively maintained database of 
Oesophago-Gastric and Bariatric (OGB) 
surgery patients, managed at the Alfred 
Hospital. Participants in the first arm were 
recipients of either SG, Laparoscopic 
Adjustable Gastric Band (LAGB), Roux-
En-Y Gastric Bypass (RYGB) and One 
Anastomosis Gastric Bypass (OAGB) 
surgery and were performing optimally 
after surgery. Participants in arm two 
had exclusively received a SG and were 
stratified into optimal and suboptimal 
patient groups. High Resolution 
Manometry (HRM) assessment data from 
these patients was used to generate 
manometric criteria in the first arm and to 
discern the physiological from pathological 
patterns of esophageal function in the 
second arm. The third arm focused on SG 
patients with a retained fundus, who were 
evaluated through Barium-Meal studies, 
Endoscopy findings, Nuclear Medicine 
studies and pH testing to characterise the 
relationship between the anatomy and 
symptomatology in this patient group.

Result

Across all four bariatric procedures, a 
ubiquitous drop in Lower Esophageal 
Sphincter (LES) Basal pressures was noted 
when compared to standardised criteria. SG 
patients demonstrated a median LES basal 
pressure of 20.9 mmHg (11.6-33.7), LAGB 
mmHg 10.9 (7.4-18.6), RYGB mmHg 11.3 
(7.9-25.3) and OAGB at 4.6 mmHg (-0.6-
6.0), p< 0.05. LAGB patients demonstrated 
the greatest supradiaphragmatic isobaric 
pressurisation with a median peak pressure 
of 27.51mmHg (18.0-40.9) vs OAGB 
12.5mmHg (7.0-18.0), RYGB 15.47mmHg 
(11.0-30.7) and SG 16.7 (14.9-28.8), 
p<0.05. Patients with reflux and dysphagia 
syndromes demonstrated significantly lower 
LES basal pressures, with the median of 
the Reflux cohort sitting at 11.05 mmHg 
(6.2-13.1), Dysphagia at 9.9mmHg (3.4-12.0) 
vs Optimal cohort at 20.9 mmHg (11.6-33.7), 
p<0.05. They also displayed a significantly 
higher rate of hypotensive swallows, with the 
median percentage of hypotensive swallows 
at 30% (4.5-67.8), Reflux at 25.0% (0.0-57.5) 
and the optimal patient group at 0% (0.0-
10.0). Symptomatic patients with a retained 
fundus demonstrated pressurisations in 
two patterns: through bolus obstruction or 
stasis. Patients experiencing obstruction 
demonstrated more dramatic pressurisations 
with a median of 66.5 mmHg (66.5-66.5) 
vs Stasis,18.37 mmHg (11.6-35.1) vs the 
Asymptomatic group, 3.5 mmHg (3.0-4.0), 
p< 0.05.

Conclusion

We have established novel standardised 
manometric values across four popular 
bariatric procedures and relevant patterns 
of pressurisation. We have demonstrated 
that patients with reflux and dysphagia 
experience more frequent hypotensive 
contractions. We have proved that patients 
with a retained fundus likely experience 
symptoms through bolus obstruction or 
stasis in their anatomical distortion. 
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Esophageal Function and Intraluminal Pressure Profiles following Bariatric Surgery
Primary Supervisor: Mr Paul Burton

Secondary Supervisor: Professor Wendy Brown 

Hi, my name is Shreya and I had the pleasure 

of undertaking my BMedSc(Hons) year 

with the Department of Surgery at the 

Alfred Research Alliance. The year was 

incredibly illuminating, taking you through the 

different stages of designing and actualising 

your very own research project. If you’re 

interested in undertaking an Honours year, 

I’d recommend you get in touch with unit 

co-ordinators, potential supervisors and 

don’t hesitate to contact me directly if you 

have any specific queries about the Honours 

experience at the Department of Surgery.
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ABSTRACT

Connor Allen
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The Cost-Effectiveness of Screening, Diagnosing and Managing Pregnant Women with 
Anaemia: A Systematic Review
Supervisor Names and Institute Affiliations: A/Prof Joshua Vogel1,2, Dr. Annie McDougall1,3 and Ms Katherine Eddy1 

1. Global Women’s and Newborn’s Group, Burnet Institute, Melbourne, Australia

2. School of Public Health and Preventive Medicine, Monash University, Melbourne, Australia

3. Monash Institute of Pharmaceutical Sciences, Monash University, Melbourne, Australia

Background

Anaemia is a common haematological 
condition characterised by an inadequate 
number of red blood cells and/or 
inadequate haemoglobin concentration; in 
pregnant women this is clinically defined 
by a Hb of <110 g/L. WHO estimates that 
40% of pregnant women are anaemic 
worldwide, of which 80% are in low- and 
middle-income countries (LMICs). The 
universal reality of finite health budgets, 
particularly in these low resource settings, 
requires that interventions for screening, 
diagnosing, and treating anaemia during 
pregnancy must be informed not only by 
their clinical utility, but also by their 
cost-effectiveness.

Aim

This systematic review aims to identify, 
assess, and synthesise studies that have 
investigated the cost-effectiveness of 
interventions pertaining to the screening, 
diagnosis, and management of pregnant 
women with anaemia.

Method

This study was a systematic review that 
sought to identify all studies pertaining 
to the cost-effectiveness of managing 
pregnant women with anaemia. A search 
strategy was executed across a range of 
health economics and medical databases. 
Studies identified by the search strategy 
were screened at the title and abstract 
and full text stages by a minimum of 
two independent authors. Studies that 
met the inclusion criteria proceeded 
to data extraction where a number of 
characteristics and cost-effectiveness data 
were extracted and analysed narratively.

Result

A total of 23 cost-effectiveness studies 
were included for analysis; five assessed 
anaemia related to iron deficiency anaemia, 
eight assessed anaemia associated with 
PPH, and ten assessed malaria related 
anaemia. No cost-effectiveness studies 
were identified for any other aetiologies. 
The studies included assessed the cost-
effectiveness of a range of interventions 
including pharmacological, mechanical, 
and nutritional. Data from these studies 
spanned more than twenty countries 
presenting various cost-effectiveness 
findings.

Conclusion
There is ample opportunity to incorporate 
cost-effectiveness evidence when caring 
for pregnant women with anaemia. 
This review identifies a number of 
avenues by which management for this 
population can be optimised from an 
economic perspective.

Ciao! My name is Connor, and I completed 

my BMedSc (Honours) degree at the Burnet 

Institute after my fourth year of medical school. 

My honours thesis, which was a systematic 

review, elucidated the economic viabilities for a 

diverse range of interventions utilised in caring 

for pregnant women with anaemia. Examples 

of interventions that my review assessed the 

cost-effectiveness for included rapid 

diagnostic tests, anti-malarial drugs and 

micronutrient supplements. 

I chose my project because I have a keen 

interest in global health and was eager to learn 

more in a place like the Burnet Institute which is 

world-renowned in this field. This year enabled 

me to develop and hone skills that I will no 

doubt be able to use for years ahead as a 

clinician, regardless of which specialty I choose 

to work in.

For students considering a BMedSc(Hons) 

year, I would highly recommend you speak 

to the past students of supervisors you are 

considering, they are most qualified to give you 

an unbiased recollection of their experiences. 

I could not recommend taking a break from 

clinical medicine more highly and am happy to 

be contacted by any future students who are 

considering a BMedSc(Hons) at the Burnet 

Institute or elsewhere.

Email: call0006@student.monash.edu
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ABSTRACT

Alyssa Shafa Andiana
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The Effects of Treatment of Sleep Disordered Breathing on Cardiovascular Control in 
Children with Down syndrome
Professor Rosemary SC Horne (main supervisor), Dr. Lisa M Walter (co-supervisor)

Department of Paediatrics, Monash University, Melbourne, Australia (School of Clinical Sciences)

Background

Sleep is at its lifetime maximum in 
children and is crucial for their growth and 
development. However, sleep disordered 
breathing (SDB), a spectrum disorder 
that ranges from primary snoring (PS) 
to obstructive sleep apnoea (OSA), can 
instigate sleep disruption in children. There 
were about 1-6% typically developing (TD) 
children who were affected by OSA, and 
this may impact their cardiovascular health. 
However, it is even more common in 
children with Down syndrome (DS) due to 
their predisposing factors, such as distinct 
craniofacial characteristics, hypotonia, 
and obesity, which can affect up to 
90% of the population. TD children have 
shown improvements in SDB severity with 
treatment, while research on children with 
DS is limited. We set out to investigate how 
treatment in children with SDB affected 
their sleep, respiratory parameters, and 
cardiovascular outcomes.

Method

Within two years of their baseline study, 
children with DS (n=24) completed a 
follow-up polysomnographic (PSG) study. 
We looked at the outcomes in two groups 
of children with DS; those who received 
treatment after their baseline study (n=9) 
and those who did not (n=15). Beat-by-
beat heart rate (HR) and pulse transit time 
(PTT) or the inverse surrogate measure of 
blood pressure (BP), were analysed and 
averaged for each respiratory phase, which 
are baseline, early event, late event, and 
post-event. We then calculated percentage 
(%) changes in HR and PTT between 
phases. Mann-Whitney tests were used to 
evaluate the % change in HR and PTT for 
each respiratory event phase between the 
treated and non-treated groups at baseline 
and follow-up for hypopnoea, obstructive 
apnoea, and central apnoea.

Result

Nine children of the total subjects (38%) 
were treated. In comparison to the non-
treated group at baseline, the treated group 
had more severe SDB. At follow-up, the 
severity of SDB in treated group decreased 
significantly from 40.3 ± 46.9 events/h to 
17.9 ± 26.9 events/h (p<0.01). The HR of the 
children with DS and SDB was higher during 
obstructive events than central events, but 
it should not be disregarded because they 
also have an impact on SDB. Additionally, we 
discovered that the surges in HR of treated 
group have improved, as shown by lower % 
changes in HR. Similar improvements in BP 
were seen after treatment, shown by a higher 
% changes in PTT. However, the severity of 
SDB and the cardiovascular outcomes did 
not have any correlations in either HR or PTT.

Conclusion

Our study identified that in children with DS, 
treatment of SDB reduced the severity of 
the disease as determined by PSG. Children 
who got treated had higher PTT and 
lower HR throughout the follow- up study, 
which indicated improved cardiovascular 
outcomes for children with DS and SDB. 
The improvement will also likely improve 
their cardiovascular health and reduces the 
chance of having cardiovascular problems, 
such as hypertension.

Hi! I’m Alyssa, a fourth-year medical student 

from Universitas Indonesia who had the 

chance to complete my Honours year at 

Monash University as a part of my double 

degree program. 

I chose paediatrics as the department for 

this year’s project because I became very 

interested in the growth and development of 

children with special needs. Luckily, I had the 

chance to interact with those children and 

their parents to complete my research project 

during an overnight study, which was one of 

the highlights of these ten months of studying 

at Monash. I have learned several skills this 

year, including data analysis and how to 

think critically about data. If I could give one 

solid piece of advice for anyone undertaking 

BMedSc(Hons) in the future is to choose a 

project and supervisor that align with your 

vision. Be sure that you are surrounded by 

people who support you and want you to 

be the best version of yourself because that 

reason kept me going to finish this degree. 

Good luck!

I would be happy to answer questions 

regarding my Honours year and project. Please 

do not hesitate to contact me at

aand0034@student.monash.edu.
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ABSTRACT

Fira Azzahra
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Impacts of COVID-19 Pandemic on IVF Clinics in Jakarta, Indonesia
Supervisor Names and Institute Affiliations:

1. Dr. Mulyoto Pangestu, PhD - School of Clinical Sciences, Monash University

2. Dr. Silvia W. Lestari, M.Biomed, SpAnd - University of Indonesia

3. Dr. Gita Pratama, SpOG., MRepSc., K-FER - Obstetrics and Gynaecology Department, Cipto Mangunkusumo Hospital 

Background

COVID-19 pandemic did not only lead to 
movement and travel restrictions; it also led 
to a reduction or even the suspension of 
elective health services. These decisions 
affected In-vitro Fertilization (IVF) programs 
worldwide. Once restrictions were lifted 
all IVF clinics resumed their services.  
However, it is challenging to provide high-
quality services while maintaining safety 
within the IVF clinic, while there was no 
formal guidance for IVF clinic to prevent 
COVID-19 transmission.

Aim

To map the changes in the number and 
domiciles of patients attending IVF clinics 
in Jakarta during the COVID-19 pandemic 
and clinics’ preparedness in facing 
the pandemic.

Method

This is mixed-method research that 
involved three IVF clinics in Jakarta. The 
qualitative data was obtained from semi-
structured interviews with the clinics’ health 
and management staff. The quantitative 
data were collected from the clinics’ 
medical records. Both data sets were 
analysed descriptively. For the quantitative 
analysis, Strata version 16 was used.

Result

There were changes in the domiciles and 
number of patients attending the three 
clinics. The ratio of patients from Jakarta 
increased while patients from outside Java 
Island decreased. For patient numbers, 
there was a drop in annual patient 
numbers in 2020. However, from June 
2020 to December 2021, the number of 
monthly IVF cycles increased significantly 
by 3.5 cycles per month (p=0.001). There 
was no association between IVF patients’ 
attendance numbers and COVID-19 cases 
(p=0.785). Even though two out of three 
clinics had the highest number of patients 
in 2019, one of the clinics had a negative 

pressure operating theatre. This facility 
also made them more confident in treating 
patients with COVID-19 positive, which 
made them even had higher IVF cycles 
started than the pre-pandemic period. 
There were also changes in preparedness 
in facing COVID-19 pandemic that had 
been applied among three clinics. 
The preparedness was already sufficient 
based on the general healthcare 
services regulations.

Conclusion

The study found that travel restrictions 
generally affected patients from outside 
Jakarta to travel to IVF clinics in Jakarta 
due to related variables. Those variables 
were including COVID-19 related travel 
restrictions, unpredictable public health 
regulations and the risk of not being 
able to continue the treatment due to 
positive results of COVID-19 testing. 
Travel restrictions and the suspension of 
elective treatments led to a low number of 
IVF patients in 2020. On the other hand, 
although there were two peaks of COVID-19 
in 2021, all clinics showed an increase in the 
number of started IVF cycles compared to 
2020. No association was found between 
the number of monthly national COVID-19 
cases and patient numbers. All three clinics 
showed a gradual increase in IVF cycles 
from June 2020 to December 2021. Another 
significant finding from this study is that all 
surveyed clinics applied adaptations based 
on standard the WHO checklist for clinics 
in general. This facility also increased the 
number of patients within that clinic. To 
conclude, it is essential to create a formal 
regulation for IVF clinics worldwide to 
give the highest quality yet maintain 
everyone’s safety

Hey! I am Fira, a 4th year medical student 

from Indonesia and I had the opportunity of 

undertaking my BMedSc(Hons) year with 

the School of Clinical Sciences, specifically 

in Obstetrics and Gynaecology Department. 

I have always had strong passion in doing 

research since I was a younger. By having 

the pleasure to do research in a new and 

supportive environment, I totally enjoyed this 

year. Not only I had been able to obtain new 

research skills, but also exposed me to new 

challenges. I am incredibly grateful by having 

the chance to meet my amazing supervisors 

who always give constructive feedbacks and 

suggestions. Lastly, cheer to this full of cries 

and laughter year. To all future students, enjoy 

what is ahead of you and best of luck!
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ABSTRACT

Fiona Fei Chan
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Optimal Methods for Induction of Labour – Individual Participant Data Meta-Analyses
Supervisor Names and Institute Affiliations:

1. Dr. Wentao Li (Department of Obstetrics and Gynaecology, Monash Health)

2. Professor Ben Mol (Department of Obstetrics and Gynaecology, Monash Health)

3. Associate Professor Kirsten Palmer (Department of Obstetrics and Gynaecology, Monash Health)

4. Dr. Madeleine Jones (Department of Obstetrics and Gynaecology, Monash Health)

Background

Induction of labour (IOL) is one of the 
commonest obstetric interventions, occurring 
in approximately one in three women in 
Australia. It is the process of stimulating 
regular uterine contractions via artificial means 
to facilitate foetal delivery. Cervical ripening 
through mechanical or pharmacological 
methods is a pivotal step toward successful 
labour induction. 

Balloon catheters are the most widely studied 
mechanical method for labour induction. 
They exert pressure on the cervix, stimulating 
local prostaglandin release and promoting 
regular uterine contractions. Pharmacological 
methods such as synthetic prostaglandin 
analogues promote cervical remodelling, 
inducing uterine contractions. To maximise 
both maternal and perinatal outcomes, it is 
crucial to identify optimal methods of IOL. 

Aim

This study aims to investigate two individual 
comparisons for IOL in relation to their 
safety and efficacy in maternal and perinatal 
profiles. The first comparison is that of vaginal 
misoprostol compared to intracervical 
PGE-2. The second comparison is that of 
outpatient balloon catheter compared to 
inpatient prostaglandin. 

Method

We conducted two individual patient data 
meta-analyses. Suitable clinical trials were 
identified from databases, including Cochrane 
Review, CINAHL Plus, Ovid MEDLINE, Ovid 
Embase, Embase via Ovid, and Scopus. 
Only randomised controlled trials (RCTs) with 
data collection completed before 1 January 
2022 that compared vaginal misoprostol to 
intracervical PGE-2, and outpatient balloon 
catheter to inpatient prostaglandin, were 
eligible to participate. Key researchers of all 
identified trials were subsequently invited to 
contribute their raw data for analysis. 

Our primary outcomes of interest are the 
composite adverse maternal outcomes, 

composite adverse perinatal outcomes and 
achieved vaginal birth rates. 

Result

A total of 420 participants from two RCTs 
were included in our meta-analysis comparing 
vaginal misoprostol to intracervical PGE-2. 
209 of these participants were randomised 
to receive vaginal misoprostol, while the 
remaining 211 women received intracervical 
PGE-2. No statistically significant differences 
were noted in vaginal birth rates across the 
two interventions (OR, 1.11 (95% CI, 0.72-1.71); 
I2, 0%). Perinatal composite outcomes were 
comparable (OR, 1.01 (95% CI, 0.10-9.78); 
I2, 0%), with a p-value of 0.994. Statistical 
analysis for maternal composite outcomes 
was non-significant between the groups (OR, 
1.96 (95% CI, 0.16-23.56); I2, 0%). 

Our second meta-analysis comparing 
outpatient balloon catheter to inpatient 
prostaglandin identified 549 participants 
across two RCTs. The inpatient prostaglandin 
group was observed to be more likely to 
deliver vaginally, though this difference was 
not statistically significant (OR, 0.76 (95% CI, 
0.54-1.07); I2, 0%). Both perinatal composite 
outcomes (OR, 0.63 (95% CI, 0.38-1.05); I2, 
0%) and maternal composite outcomes (OR, 
1.13 (95% CI, 0.70-1.82); I2, 17.97%) were 
analogous between inpatient prostaglandin 
and outpatient balloon catheter groups. 
The outpatient balloon catheter group was 
statistically more likely to require oxytocin 
augmentation (OR, 3.44 (95% CI 2.24-5.31); I, 
0%), with a p-value <0.001.

Conclusion

Although vaginal misoprostol did not 
demonstrate overall superiority compared to 
intracervical PGE-2, no significant maternal 
and neonatal complications were associated 
with the intervention. 

Outpatient balloon catheter might be feasible 
for IOL, having demonstrated similar efficacy 
and safety profile as inpatient prostaglandin; 
however, it was associated with increased 
oxytocin augmentation. 

Having been inspired by my O&G rotation 

in my fourth year, I wanted to explore my 

interest in the field further and develop a 

deeper understanding of research. I was 

beyond excited to be involved and so 

grateful for all the people that made 

it possible. 

The honours year gave me the freedom 

and time to explore the world of research, 

from searching the literature to statistical 

analysis. It was certainly challenging 

at times. Fortunately, I had unwavering 

faith and support from Dr. Wentao Li 

and Professor Ben Mol, who guided and 

grounded me.  

I am so glad I took a leap of faith and 

stepped out of my comfort zone in 2022. 

I managed to have a much better grasp 

of research skills that will undoubtedly 

come in handy throughout my career as 

a doctor. 

If you are thinking of embarking on 

a research year, I would recommend 

chatting with some past-year honours 

students and seeking out supervisors 

early. It would also be helpful to discuss 

your expectations frankly with your 

potential supervisors to ensure everyone 

is on the same page.
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Levels and Trends of Induction of Labour Across the Western Pacific Region: a Systematic Review
Supervisor Names and Institute Affiliations:

1. A/Professor Joshua Vogel, Burnet Institute and School of Public Health and Preventative Medicine

2. Dr. Annie McDougall, Burnet Institute

Background

Induction of labour is an obstetric 
procedure in which labour is artificially 
stimulated. It is medically indicated when 
the benefits of expediting birth outweigh 
the risks of continuing the pregnancy 
expectantly. Like any medical intervention, 
induction is not without risk and despite 
the World Health Organization (WHO) 
recommending that it only be performed 
when there are clear medical indications, 
elective inductions are still performed. 
Rates of induction have been increasing 
steadily in high-income countries 
such as the USA and the UK, with a 
disproportionate rise in elective inductions. 
There has been controversy around the 
outcomes of elective inductions and 
their relationship to caesarean sections, 
however most of this evidence stems from 
high-income and high-resource countries. 
Unfortunately, epidemiological data on 
induction in middle-income countries is not 
well described. As such, this systematic 
review aimed to describe national trends 
in rates of induction of labour across the 
WHO’s Western Pacific Region (WPR).

Method

The population of interest was women 
with viable pregnancies from 20 weeks of 
gestation and above. The primary outcome 
was the use of induction of labour. We 
searched government health websites, 
national statistical offices and population-
based surveys, and six electronic databases: 
Medline, Embase, Cinahl, Maternity and 
Infant Care, Global Health, and PsycINFO. 
Any government publication, statistical office 
report, survey findings or published study 
which reported on the induction of labour 
rate in the study population was included. 
Estimated rates were plotted by country and 
income level.  

Result

The final database consisted of 97 data 
points (40 from national-level sources and 57 
from studies from database search) across 
12 countries. There was significant variation 
in the amount of data available based on a 
country’s income level. Australia and New 
Zealand, both high-income countries, were 
the only countries to have data from national-
level sources, while the remaining countries 
utilised data from published studies. In 
Australia and New Zealand, there was an 
increasing trend of induction use from 2000 
to 2020, with the latest reported rates as 
35.5% (95% CI 35.3%–35.7%) and 29.0% 
(95% CI 28.6%–29.4%) respectively. While 
there was insufficient yearly data for the 
other countries to establish a pattern or time 
trend, overall estimated rates of induction use 
declined accordingly with decreasing country 
income level. 

Conclusion

There is a limited amount of data available 
on the rates of induction of labour across 
the WHO’s WPR. The amount of available 
data available seemed to be directly 
proportional to income level. Induction was 
generally performed less in lower-income 
countries. To provide safe and appropriate 
inductions, further research is needed.

Hi, I’m Sarah and I completed my Honours 

project at the Burnet Institute after finishing 

fourth year in 2021. After two years of a 

global pandemic, I decided to step away 

from clinical medicine for a year and pursue 

an Honours year.

I undertook a desk-based project focusing 

on induction of labour rates across the 

Western Pacific Region. I chose to do my 

project due to my interest in both obstetrics 

and public health. The Global Women’s and 

Newborn’s Health (GWNH) Group at the 

Burnet was a very fitting match for me. The 

whole team was incredibly welcoming and 

supportive, and fostered a great atmosphere 

to work in. 

This year has definitely been challenging 

but extremely rewarding. I have had the 

opportunity to learn from so many different 

people and acquire many transferrable skills. 

I have gained a deeper understanding of 

what research entails and I hope to be able 

to do more in the future. 

My best advice for anyone considering an 

Honours year would be to just do it! Find a 

project that aligns with your interests and a 

supervisor who wants to see you succeed. 

Feel free to contact me with any questions at 

sche0084@student.monash.edu.
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Uptake of Covid-19 Vaccines in Pregnancy and the Impact on other Maternal Vaccine Coverage
Supervisor Names and Institute Affiliations:

1. Prof. Michelle Giles

2. Dr. Sushena Krishnaswamy

3. Dr. Mary-Ann Davey

 Department of Obstetrics and Gynaecology, Monash Health

I completed four years of medicine, took a 

year off and started my BMedSc the following 

year. I took time off to pursue my passion in 

music more and to go travelling, but Covid 

changed those plans for me - ironically, my 

field of research for this year was COVID-19 

vaccines. I’m always happy to talk (ad 

nauseum) to anyone thinking of doing a 

BMedSc. Wish me luck re-entering 

clinical medicine!

Background

Coronavirus Disease 2019 (COVID-19) 
infection leads to significant morbidity and 
mortality in pregnant women. Maternal 
vaccination with messenger Ribonucleic 
Acid (mRNA) COVID-19 vaccines is 
recommended for protecting pregnant 
women based on data supporting their 
safety and efficacy. This is a new vaccine 
added to the maternal vaccination program 
which previously, in Australia, only included 
Influenza and Pertussis vaccines. COVID-19 
vaccination rates amongst pregnant women 
in other countries have been reported as 
being low compared with non-pregnant 
women. The COVID-19 vaccination rate for 
pregnant women in Victoria has not been 
reported, and it is also not known how 
Influenza and Pertussis vaccination rates in 
pregnant women have altered following the 
COVID-19 pandemic. 

Method

A cross-sectional study of six months of 
data, collected by the Victorian Perinatal 
Data Collection (VPDC) from the 1st of 
July 2021 to the 31st of December 2021, 
was designed to determine the uptake of 
COVID-19, Influenza and Pertussis vaccines 
in Victoria. This was intended to inform the 
complete study of 12 months of data and to 
form a rapid review of the data. Rates were 
calculated for all vaccines and Influenza and 
Pertussis vaccination rates were compared 
with previous data reported by Safer Care 
Victoria and other Victorian studies. COVID-19 
vaccination rates were compared with 
sociodemographic and antenatal care factors 
to determine predictors for low uptake, with 
relative risks (RR) calculated to determine the 
strength of the correlation.

Result

39461 women were included in the study, 
of which 40.1%, 78.1% and 81.3% were 
vaccinated against COVID-19, Influenza 
and Pertussis respectively. Influenza and 
Pertussis vaccine uptakes were reduced by 
3.7% and 3.0% respectively from the 2020 
period. Vaccination with Influenza (RR 1.71) 
and Pertussis (RR 1.15), attendance of more 
than 8 antenatal appointments (RR 1.15) and 
private admission (RR 1.42) were antenatal 
factors that correlated with higher COVID-19 
vaccination uptake. Lower maternal age, 
living regionally (RR 1.22) and in lower socio-
economic postcodes (RR 1.35), and smoking 
(1.79) were significantly correlated with lower 
COVID-19 vaccination uptake.

Conclusion

In this study, we have found that there was 
poor uptake of COVID-19 vaccination among 
pregnant women in Victoria, who had high 
uptake of other maternal vaccines compared 
with previous years. The results from this 
study can be used to guide public health 
interventions in an ongoing pandemic, as well 
as for future maternal vaccination programs.
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 Dendrite Morphological & Expression Changes in a Betacellulin Knockout Mouse Model of Schizophrenia
Supervisor Names and Institute Affiliations:

1. Associate Professor Rachel Hill

2. Professor Suresh Sundram

Background

Schizophrenia is a severe and debilitating 
mental illness, categorised by the presence 
of positive, negative and cognitive 
symptoms. While a combination of 
genetic and environmental risk factors are 
recognised, the exact pathophysiology 
remains unknown. The epidermal growth 
factor (EGF) pathway, in particular 
receptors ErbB1 and ErbB4, have been 
implicated in schizophrenia. GABAergic 
parvalbumin (PV) interneurons express 
ErbB1 and ErbB4 and have independently 
been shown to be reduced in the 
dorsolateral prefrontal cortex (DLPFC) of 
people with schizophrenia. Betacellulin 
(BTC), the shared ligand for ErbB1 and 
ErbB4, has been found to play a role in 
neurodevelopment and is associated 
with schizophrenia. This was observed in 
post-mortem and serum biomarker studies 
where BTC was significantly reduced in the 
DLPFC compared to controls. We found 
schizophrenia-like behavioural changes in 
a BTC knockout (KO) mouse which were 
recovered by the antipsychotic clozapine.

Method

Our primary aim was to characterise the 
dendritic morphology of PV interneurons in 
the medial prefrontal cortex (mPFC) in mice, 
a region thought to be analogous to human 
DLPFC, of BTC knockout (KO) and wildtype 
(WT) littermates. Our secondary aim was 
to analyse the altered expression of ErbB1 
and ErbB4 in these interneurons. We also 
analysed the influence of clozapine on these 
two characteristics.

WT and BTC KO mice (n=4-6) were treated 
with vehicle (control) or clozapine between 
postnatal day (PND) 56-70 and their brains 
fixed at PND70 using sucrose solutions. 
Serial sections of the prefrontal cortex (1:5) 
were stained for PV, ErbB4 and NeuN, 
a marker for neuron nuclei. Imaging was 
completed using confocal microscopy and 
PV interneuron dendrites and spines in the 

mPFC were mapped using the innovative 
IMARIS software. 

Result

There was a main effect of genotype for 
ErbB4 expression in neurons with KO 
mice showing increased expression in 
comparison to WT mice (p=0.032). There 
was a sex*genotype*treatment interaction 
for ErbB4 expression specifically in PV 
neurons (p=0.017) with post-hoc testing 
demonstrating increased expression in 
clozapine-treated KO males (but not females) 
compared to WTs (p=0.0209). KO mice 
showed an increased number of spines 
(p=0.00623) and spine density (p=0.00751) 
compared to WT mice in the vehicle-treated 
cohort for layer 5 ErbB4+ PV neurons. KO 
mice also showed reduced branch depth 
in comparison to the WT mice in layer 1-3 
PV neurons (p=0.047) and layer 1-3 ErbB4- 
PV neurons (p=0.036). Female mice had 
larger dendrites, as measured by volume in 
ErbB4+ PV neurons (p=0.049), while male 
mice had greater branch levels in ErbB4- PV 
neurons (p=0.008). Straightness did not differ 
significantly between groups.

Conclusion

The loss of BTC in KO mice upregulated 
PV interneuron dendritic spine number and 
density in the vehicle-treated mice. The KO 
mice also showed reduced dendrite branch 
depth which may implicate the role of BTC 
in neurodevelopment. Increased ErbB4 
expression was observed in KO mice, 
which is likely a compensatory mechanism 
and is supported by current literature. Our 
findings provide insight for how this ligand 
could be involved in the pathophysiology 
of schizophrenia, with changes in spine 
number and density providing avenues for 
future research.

After several years of clinical placement, I 

was excited to try something different. My 

laboratory based Honours year provided 

exactly that! 

We currently know so little about the 

pathophysiology of psychiatric disorders 

and so to work alongside those who are at 

the cutting edge of this research was an 

incredible opportunity. Through previous 

placements and work on psychiatry teams, I 

got a small insight into the burden of disease 

that comes with a mental health diagnosis 

and how ineffective current medications are 

for so many. There is hope that we will one 

day uncover the molecular origins of this 

group of disorders. 

If you are looking to learn new skills, deep-

dive back into biochemistry and work in a 

team environment, then a laboratory project 

is for you! Sure, there are some long hours 

and I would caution everyone to maintain 

a balanced lifestyle to help you through, 

but the incredible feeling when a p-value is 

significant from data you have generated is 

like no other. 

For anyone looking to hear more about my 

project, the Department of Psychiatry, or an 

Honours year in general, feel free to reach 

out and say hi!
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Brain Computer Interfaces: can Machines ‘read-minds’ and Associated Privacy Concerns 
Supervisor Names and Institute Affiliations:

1. Professor Adrian Carter (Monash University)

2. Hannah Maslen (University of Oxford) 

Background

Brain computer interfaces (BCI) are rapidly 
emerging technologies with the potential 
to offer unprecedented medical and social 
benefits. While humans have utilised 
digital technology for decades, the direct 
incorporation of machine into ‘mind’, 
raises significant ethical implications. 
Technical advances in BCI technology 
now afford humanity increased access 
to the contents of another’s mind, raising 
the potential for BCIs to ‘mind-read’. 
However, current ethical analyses of BCI 
‘mind-reading’ lacks an understanding 
of technical features of different BCI 
processes. Concerns of ‘mind-reading’ 
fail to sufficiently consider how such 
differences could shape an ethical 
assessment of ‘mind-reading’ capabilities. 

Method

This thesis asks what it would require 
for a BCI to ‘read-minds’ in an unethical 
way and what kinds of BCI processes 
invoke these concerns. To address this, 
a neuroethical framework was developed 
outlining those features that should be 
considered in evaluating the ethical 
nature of ‘mind-reading’, together with a 
consideration of how certain factors 
may shape the extent of associated 
privacy infringements. 

Result

Two related inquiries were addressed in 
this thesis: what factors would enable 
a BCI to ‘mind-read’ unethically and 
what further considerations would cause 
privacy infringements from a BCI to be of 
greater ethical concern?

For the first inquiry, the ‘mind-reading’ 
framework posits four features that would 
influence the ethical nature of a BCI 
‘mind-reading’ process: user input, nature 
of mental states, awareness of mental 
activity and the relationship between 
inputs and outputs. These features have 

been analysed in relation to notions of 
autonomy and depth. Namely, BCIs that 
afford greater opportunity for the user to 
control the process will be more ethical. 
Further, processes that infer information, 
which is deeper have greater potential 
to ‘mind-read’ unethically. Notably user 
input, is the most important feature, as 
it allows the user to control how they are 
subject to ‘mind-reading’. 

To address privacy concerns, an 
account of privacy was developed that 
incorporates elements of personhood, 
control and contextual theories. This 
concept of privacy can account for how 
privacy infringements are dependent 
upon the extent of control the user can 
exert through their neural inputs. Namely, 
voluntary inputs can parallel forms of 
voluntary information disclosure. Further, 
on this account of privacy, BCIs infringe 
privacy in a basic conceptual sense given 
its intrusion into mental privacy and will 
pose further violation depending on how 
sensitive accessed information is.

Conclusion

My thesis developed a conceptual 
tool to evaluate the ethical nature of 
different BCI ‘mind-reading’ processes 
and the potential for different BCIs to 
infringe privacy was also conceptually 
analysed. It is apparent how not every 
instance of BCI ‘mind-reading’ is equally 
problematic, and concerns should be 
hinged upon a consideration of the 
identified features. These assessments 
aim to serve as a basis for further 
ethical and legal discussions around 
how BCIs are regulated and are pertinent 
given anticipated advancements in 
these technologies. 

I completed a BMedSc(Hons) in bioethics 

after my fourth year of medicine whilst 

completing a diploma in philosophy and 

found the year to be very rewarding. 

Philosophy has been a personal passion 

of mine, and I consider ethics be the 

intersection of medicine and philosophy. 

Clinical medicine can be quite formulaic, and 

it was rewarding being able to change pace 

and focus on independently researching 

ethical issues, where answers are often 

unclear. Technological advancements 

continually offer us unprecedented 

possibilities in medicine, but the question of 

how, or whether such potential is utilised is 

one science can’t answer. Given my interest 

in philosophy of mind and psychiatry, I 

naturally found neuroethics to be of interest, 

whilst BCIs are an exciting and topical field 

of neurotechnology. While our stay at Oxford 

this year was short-lived it was still a great 

experience, and I would encourage anyone 

who was interested in ethics to apply for 

the program! 
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Background

Diabetic Kidney Disease (DKD) is a 
significant health issue, affecting 40% 
of those with diabetes, and imposing a 
significant burden to both patients and 
health care systems. Despite this, there 
remains a lack of treatment options shown 
to be completely clinically effective in 
attenuating disease progression. Therefore, 
as the prevalence of DKD is only expected 
to rise, developing new treatment and 
preventative strategies is imperative. A 
newly implicated mechanism in disease 
development is the gut-kidney axis. 
Resistant starch (RS), a type of fermentable 
dietary fibre, shows great promise in 
targeting this disease development pathway, 
however, the evidence base exploring its 
effects and mechanisms in DKD remains 
limited. Given its potential to provide a 
cost-effective, non-medication based tool 
to incorporate into current therapy, further 
exploration of RS in DKD is important. 

Aim

We aim to investigate the effects of 
RS in relation to renal function and to 
further characterise the mechanisms 
underpinning these effects in a mouse 
model of DKD. 

Method

In this dietary-intervention study, control 
db/m mice were fed a control diet and 
diabetic db/db mice received either a 
control diet or a RS intervention diet (12.5% 
RS) for 10 weeks. At 9 weeks metabolic 
caging was performed and at conclusion 
of the trial, blood, gut and kidney samples 
were collected. Samples were analysed 
for a number of parameters assessing 
renal function and structure, in addition to 
inflammatory and intestinal health.

Result

As expected, UACR and serum creatinine 
were elevated in diabetic mice, indicating 
the presence of renal dysfunction. This 
increase was attenuated by RS, which 
lowered both parameters to that of a non-
diabetic mouse. RS consumption also 
shifted the microbial metabolite profile of 
diabetic mice to be more similar to that of 
a non-diabetic mouse. In particular, RS 
increased SCFAs and decreased uremic 
toxins in diabetic mice, changes which are 
strongly suggestive of an improvement in 
the gut microbiome. 

Conclusion

In diabetic mice, RS supplementation 
led to a decrease in UACR and plasma 
creatinine and this was associated with an 
improvement in the microbial metabolite 
profile, especially in relation to SCFAs 
and uremic toxins. This suggest that the 
nephroprotective effects of RS are at 
least in part underpinned by its effects 
on SCFAs and uremic toxins. Overall, it 
supports the use of RS as a therapeutic 
adjunct in DKD and the development of 
translational human trials.

14

Dietary Fibre as an Adjunct Therapy for Reducing Kidney Injury in Diabetes
Supervisor Names and Institute Affiliations:

Supervisors: A/Prof Melinda Coughlan and Dr. Matthew Snelson Glycation, Nutrition & 
Metabolism Laboratory Department of Diabetes: Central Clinical School

Hi, my name’s Anna and I began my 

BMedSc(Hons) year after completing my 

fourth year of medical school. I decided to 

undertake this year as I wanted to take a 

break from clinical medicine, to step outside 

of my comfort zone and to gain research 

exposure. Medical research is something 

I want to incorporate into my future career 

and having the opportunity to dedicate a 

full year to immersing myself into this world 

is an experience I greatly value. This year 

benefited my growth both academically and 

personally and taught me invaluable lessons 

that I will carry with me for years to come. 

I was attracted to my project because 

throughout my time at medical school and on 

placement I have developed a keen interest 

in renal medicine as well as the importance 

of lifestyle management in the treatment of 

disease. Luckily, I found a project that neatly 

combined these two interest areas and 

with the incredible support and guidance 

of my supervisors I was able to expand my 

knowledge and experience in an area I 

found fascinating. 

I’m happy to be contacted at: adra0005@

student.monash.edu 
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Should Ai Choose Who Lives? Ethical Considerations of Using Artificial Intelligence to Allocate Livers 
Supervisor Names and Institute Affiliations:

1. Professor Dominic Wilkinson (University of Oxford)

2. Professor Julian Savulescu (University of Oxford)

3. Dr. Julian Koplin (Monash University)

Background

Transplantation is often lifesaving to 
those with end-stage diseases, but 
organs such as livers are a scarce 
resource. Decisions about how to 
allocate those organs are challenging, 
as complex medical and ethical factors 
require consideration. Traditionally, 
transplant clinicians have deliberated 
over individual allocation decisions, 
increasingly with the assistance of 
mathematical predictive models. 
Advances in artificial intelligence (AI) have 
the potential to improve decision-making 
in numerous areas of medicine. Recently, 
several AI models have been proposed 
to assist in liver allocation, however the 
ethics of these is largely unexplored. 

Aim/Method

The overall aim of this thesis was to assess 
whether AI is acceptable to use in liver 
allocation and if so, what features would 
be important to create and implement it 
ethically. I first theoretically analyse three 
unresolved key issues in more detail: how 
AI should be programmed to allocate livers, 
whether AI should be overridable by humans 
and whether AI should make predictions of 
behaviour. I then assess public attitudes on 
whether the use of AI is acceptable in liver 
allocation as well as on those key 
normative areas. 

Result

I conducted an online survey of 200 United 
Kingdom adults, recruited through online 
platform Prolific Academic (172 responses 
were eligible for analysis). A large proportion 
of participants (119, or 69.2%) found AI 
in liver allocation acceptable, though 
some expressed concerns about the 
dehumanisation of healthcare and whether 
AI could adequately consider nuances of 
allocation decisions. Participants valued 
most the characteristics of accuracy, 
impartiality, and consistency in a decision-
maker. Respondents were relatively split on 

whether AI should be trained on previous 
human decisions or programmed with 
specific objectives. A very large proportion 
of respondents (87.2%) thought that AI 
decisions should ultimately be overridable 
by humans. Most participants supported 
the use of behavioural predictions, although 
found these slightly less acceptable than 
non-behavioural predictions (p=.012).

Conclusion
In the final section of the thesis, drawing 
on the principles of Collective Reflective 
Equilibrium in Practice (CREP), I combine 
the results from the theoretical and 
analytical sections. Firstly, I note that 
public attitudes strengthen the prima facie 
case that AI should be used to assist 
in liver allocation. Given the potential 
to make more accurate and consistent 
decisions, if possible, AI should be used 
to allocate livers. Secondly, I argue that 
to best harness these benefits and 
encompass the relevant ethical values, 
AI should be programmed with multiple, 
specific objectives. Thirdly, I conclude that 
transplant committees should only override 
AI if they cannot reasonably justify the 
AI decision, on exceptional epistemic or 
ethical grounds. Finally, I suggest that AI 
behavioural predictions (for example, future 
compliance with anti-rejection medication 
or alcohol consumption) are an acceptable 
basis to prioritise patients for livers. 

This study adds to the empirical and 
theoretical literature on AI in medicine. 
It is one of few studies examining public 
attitudes in resource allocation and the 
only one specifically in liver allocation. The 
study provides new insights into three 
important ethical issues which particularly 
in the specific area of liver allocation, had 
been relatively unexplored.

After year 4C, I felt as though I needed to do 

something different and doing a bioethics 

BMedSc(Hons) certainly worked out as 

the best way to do that. I chose my topic 

because I think artificial intelligence is likely 

to change the face of medicine in the future, 

and be relevant regardless of what field I 

end up in. Doing research, particularly in 

ethics, requires a different way of thinking 

compared to medicine, which I found 

challenging but extremely rewarding. If you 

need a break from learning bulk amounts 

of content and are interested in doing a 

deeper dive into the difficult questions, I’d 

definitely recommend giving it a go. 

Being able to travel to Oxford for this project 

was also truly an unbelievable experience, 

where I learnt a lot and had a lot of fun. As 

visiting students at Oxford Uni, we could 

go to talks and workshops in ethics or any 

other field. Living in a student town also 

meant there were plenty of other things to 

do outside of uni.

I’m more than happy for anyone to contact 

me with questions at:  

max.kleiminger@gmail.com
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The Association Between Annual Ecmo Volume, and Death or Disability at 6 Months
Supervisor Names and Institute Affiliations:

Prof Carol Hodgson and Dr. Lisa Higgins 

EXCEL – The Australian and New Zealand extracorporeal membrane oxygenation registry, Monash University, Australian and 
New Zealand Intensive Care Research Centre, School of Public Health and Preventive Medicine, Monash University

Background

The use of ECMO has increased 
exponentially worldwide, especially 
driven recently through its application in 
severe COVID-19. However, ECMO is an 
invasive procedure, with a significant risk 
of complications. It is unclear if a higher 
number of ECMO patients annually per 
centre (increased centre volume) may 
reduce complications and improve patient 
outcomes. Studies into the mortality 
association with annual ECMO volume in 
adults are limited, and there is a lack of 
research into disability and longer-term 
mortality outcomes.

Method

Patients were included if they were enrolled 
in the binational ECMO registry (EXCEL). 
Patients were excluded if they were on 
ECMO for a heart/lung transplant. Data 
included demographics, clinical information 
on their first ECMO run, hospital 
information, and 6-month outcomes 
obtained by telephone interview between 
2019 and 2021. The primary outcome 
was death or disability at 6-months. A 
multivariate analysis was conducted 
using hospitals’ annual ECMO volume 
averages across the study period. Volume 
was considered as a continuous variable. 
Median annual ECMO volume was used for 
dichotomisation.

Result

433 patients underwent ECMO at high 
volume centres and 429 patients at low 
volume centres. There was no difference 
between high and low volume centres 
for death or disability at 6 months in the 
unadjusted or adjusted analyses. This 
trend persisted in the subgroup analysis 
of VV- and VA-ECMO. Similarly, there 
was no difference in hospital and ICU 
mortality outcomes, or rates of ECMO 
complications when dichotomised. 
However, in the multivariable analysis, 
high volume centres had a higher hospital 
length of stay.

Conclusion

In Australian ECMO centres, there was 
no difference in death or disability at 6 
months between high and low volume 
centres.

After having moved from Adelaide for 

university, I conducted a BMedSc Honours 

after my 4th year of Medicine. I have a 

passion for critical care medicine and 

decided that a project with the ANZIC-RC 

through the School of Public Health and 

Preventive Medicine would allow me to learn 

more about research and what it involves. I 

decided on a critical care project on ECMO 

using the binational ECMO registry (EXCEL). 

Having went into this year with no research 

experience, I’ve learnt an incredible amount 

on the research process and experience. 

I’ve also had to opportunity to learn more 

on statistical analysis and coding, which I 

haven’t been exposed to in the past. 

I’m incredibly grateful to my supervisors 

who supported me throughout the entire 

year. I’m excited to start my final year of 

medicine with a greater understanding 

of both my topic, as well as a greater 

appreciation of research and its importance 

in the modern day. 

If you have any questions, feel free to email 

me at: aert0001@student.monash.edu
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The Effect of Diabetes in Pregnancy on Neonatal Outcomes
Supervisor Names and Institute Affiliations:  Associate Professor Kenneth Tan1,2 and Dr. Mary-Ann Davey 1,3

1. Department of Paediatrics, School of Clinical Sciences, Monash University

2. Monash Newborn, Monash Children’s Hospital, Melbourne, Victoria, Australia

3. Safer Care Victoria, Department of Health and Human Services

Background

Diabetes in pregnancy consists of 
a heterogeneous group of women. 
Gestational diabetes (GDM) is the most 
common form of diabetes in pregnancy 
and is becoming more prevalent in society. 
Pre-existing Type 1 diabetes (T1D) and 
Type 2 diabetes (T2D) are less common 
in pregnancy, but still confer great risk to 
the neonate.

Aim

Our aim was to compare neonatal 
outcomes for each type of diabetes to 
pregnancies uncomplicated by diabetes. 
We also sought to compare neonatal 
outcomes between each type of diabetes 
and the extent of any differences. Lastly, 
we aimed to deduce if women who require 
insulin to control their diabetes have 
worse outcomes than those who do not 
require insulin.

Method

This was a retrospective cohort study of 
51,880 pregnancies using Monash Health 
data from the Birthing Outcome System 
(BOS) platform. The cohort population 
included women who delivered an infant 
of more than 20 weeks gestation at 
Monash Health sites over six years from 1st 
January of 2015 to December 31st of 2020 
inclusive. Infants admitted to the Monash 
Children’s Neonatal Intensive Care Unit 
(NICU) were linked to their mother’s BOS 
record and were also included. Stillbirths, 
multiple pregnancies, and infants of 20 
weeks gestation or less were excluded. 
Univariable and multivariable logistic 
regression analysis was utilised to generate 
odds ratios and 95% confidence intervals 
for neonatal outcomes of diabetic women 
compared to non-diabetic women.  

Result

In our cohort, 19% of women were 
diagnosed with GDM, 0.5% had pre-
existing T2D and 0.2% had T1D. There 

was a clear trend of increasing numbers 
of women being diagnosed with GDM, 
with 11.6% of women diagnosed with 
GDM in 2015, and 25.0% diagnosed with 
GDM in 2020.

T1D had the most outcomes with 
significantly increased odds for the 
neonate, and the greatest odds for these 
outcomes. For the primary outcome 
of severe neonatal morbidity, infants 
of T1D mothers had almost five times 
the odds when compared to infants of 
non-diabetic mothers (aOR 4.7 95% CI 
2.8 – 8.1). Babies born to T1D mothers 
were twenty times more likely to develop 
hypoglycaemia compared to non-diabetic 
mothers (aOR 19.9 95% CI 12.7 – 31.2).

T2D conferred the next greatest odds of 
neonatal morbidity, and GDM conferred 
the least neonatal morbidity. Infants of 
GDM mothers were also 50% less likely to 
die before discharge compared to infants 
of non-diabetic mothers (aOR 0.5 95% 
CI 0.3 – 0.8).

When comparing infants of T1D and 
T2D mothers to infants of GDM mothers, 
neonatal morbidity was generally very 
similar to comparisons with no diabetes. 
When directly comparing diabetic mothers 
on insulin to diabetic mothers not requiring 
insulin, there was generally no significant 
difference in odds of neonatal morbidity. 
This applied to both T2D and GDM.

Conclusion

Diabetes in pregnancy is responsible 
for a wide variety of adverse neonatal 
outcomes. Infants of T1D mothers face 
the greatest neonatal morbidity. Although 
T1D places the newborn at greatest risk, 
both T2D and GDM pregnancies are 
increasing in modern-day society, so all 
forms of diabetes should receive dedicated 
counselling and antenatal care.

I chose to do a BMedSc(Hons) in order to 

pursue my interest in research and to explore 

more interests outside of medicine before 

fifth year. I would recommend undertaking a 

BMedSc(Hons) even if you are not planning 

to be a clinician-researcher, as you develop 

skills that are useful in any area of medicine. 

These skills include learning how to critically 

appraise papers and understanding how 

medical statistics are generated. Part of 

BMedSc(Hons) is also about learning to cope 

with challenges that occur throughout the 

year and problem-solving to overcome these 

challenges. I am now excited about returning 

to clinical medicine for fifth year and am 

glad that I took the time to do Honours. I am 

happy to be contacted by future students 

about my experience.
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ABSTRACT

Lachlan Faktor

Background

The provision of high quality maternal 
and newborn healthcare is essential to 
improve women’s clinical outcomes and 
personal experiences in birth. Quality 
of care is an evolving concept which is 
different for every population, culture, and 
group. A comprehensive understanding of 
how quality of care is defined by maternal 
and newborn healthcare stakeholders is 
required such that quality improvement 
initiatives can be implemented which are 
culturally safe, and likely to be effective. 
Quality improvement initiatives are 
required in low to middle income countries 
like Papua New Guinea, to encourage 
facility birth, antenatal care attendance, 
and improve outcomes for mothers and 
children across this country, but a definition 
of what quality of care is to stakeholders 
must be understood first. Stakeholders 
include clients of the service/receivers of 
care, the families and communities of the 
receivers of care, healthcare professionals 
and healthcare managers providing care, 
as well as administrators in charge of 
policy and service delivery at a 
departmental level. 

Method

This project is an exploratory qualitative 
study, and a part of the wider Healthy 
Mothers, Healthy Babies study, which used 
a partnership-defined quality approach. 
Forty-two participants from five different 
healthcare facilities in East New Britain, 
Papua New Guinea, engaged in in semi-
structured, in-depth interviews. These 
included women, partners, healthcare 
professionals, healthcare managers, and 
provincial health administrators. These 
interviews were analysed using reflexive 
thematic analysis, assisted by NVivo 
computer software. 

Result

Four themes emerged and aligned with 
the journey a woman takes throughout 
a maternal and newborn healthcare 
interaction when she presents at a 
health facility. These were (I) Ensuring 
Access: Arriving at the health centre, (II) 
Experiencing Positive Care: What the 
staff do, (III) Having the Bare Minimum: 
Resources available to the service, and 
(IV) Meeting Expectations: Outcomes of 
care. Subthemes which were particularly 
strong, and emphasised by all groups 
included respectful care, and adequate 
numbers of skilled staff. 

Conclusion

The stakeholder groups had significant 
overlap in the way that quality of care was 
defined, however women and partners 
tended to focus more on elements 
relating to the experience of care, while 
healthcare professionals, managers, and 
administrators focussed on elements 
relating to the provision of care. Many 
participants believe that the current 
standard of care does not align with how 
they define quality of care. While there is 
no “easy fix” to improve quality of care in 
maternal and newborn healthcare in Papua 
New Guinea, some findings of this project 
suggest low-cost changes which could 
significantly improve quality, including 
companionship, better privacy, better 
hygiene standards, and provision of food 
and water. However, many of the issues 
stem from chronic inadequate staffing and 
underfunding of the health system, which 
will require significant systemic change. 
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Hi! I’m Lachy, currently between year 4C and 

final year, and an undergrad. Through clubs 

such as Ignite (Monash’s global health group) 

and working on the AMSA Global Health 

Conference in 2022, I knew that I had an 

interest in global health. I also really enjoyed 

my O&G rotation, so it wasn’t a huge surprise 

that I ended up at the Burnet’s Global 

Women’s and Newborn’s Health team for my 

honours year! I had an amazing time with the 

Burnet, and would encourage any students 

considering global medicine, perinatal 

health, or paediatrics to consider the Burnet 

for your project. If you want to chat about the 

Burnet experience, feel free to contact me at 

lfak0001@student.monash.edu.au. 

“If I Am Alive, I Am Happy”: Defining Quality of Care From The Perspectives of 
Key Stakeholders in PNG
Supervisor Names and Institute Affiliations:

Supervisors: Dr. Alyce Wilson, Prof Caroline Homer, Dr. Delly Babona, Ms Pele Melepia

Institutions: The Burnet Institute, Monash School of Public Health and Preventative Medicine
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ABSTRACT

Tara Finkelstein

Background

Ovarian tissue cryopreservation (OTC) is a 
fertility preservation method that has been 
clinically applied for over 20 years. Many 
observational studies have analysed the 
pregnancy outcomes of these patients. 
However, studies evaluating patients 
presenting with non-malignant indications for 
OTC and their subsequent pregnancy rates 
are limited for the current evidence. There 
has also yet to be a large single centre cohort 
study performed in Australia analysing the 
pregnancy outcomes of women who have 
undergone OTC.

Aim

To summarise the evidence on the rates 
of successful pregnancy amongst women 
who have undergone OTC for non-malignant 
indications and compare the pregnancy 
outcomes of Victorian OTC patients who have 
progressed to ovarian tissue transplantation 
(OTT) with those that have not. 

Method

We performed a systematic review and 
meta-analysis to investigate the pregnancy 
outcomes of patients who have undergone 
OTC for non-malignant indications. Articles 
published in EMBASE and Ovid MEDLINE 
before February 2022 were screened. The 
successful pregnancy rates were pooled 
with a random-effects model using double-
arcsine transformed proportions. Sensitivity 
analysis was performed with studies at a 
low risk of bias after being assessed with 
NIH tools. We also initiated a retrospective 
cohort study of Melbourne IVF patients that 
underwent OTC, comparing the pregnancy 
outcomes of those that progressed to 
OTT with those that did not. Preliminary 
characteristics were described for those who 
underwent OTC and/or OTT. We proposed 
utilising the Melbourne IVF patient registry 
data with a perinatal and mortality data 
linkage. We anticipate that the data linkage 
will be returned midway through 2023 for 
further analysis. 

Result

Our database search retrieved 3,035 
results, of which 31 articles were included 
for qualitative analysis and 15 included for 
our meta-analysis. The pooled successful 
pregnancy rate was 26.19% (15 studies, 
95% CI 7.50 to 49.06%), with substantial 
heterogeneity (I2=74%, p<0.01), 8.63% of 
which was accounted for by study type. 
When subgroup analysis of study types was 
performed, the successful pregnancy rate 
was higher amongst case series (57.21%, 
8 studies, 95% CI 11.59 to 97.19%) than 
cohort studies (14.64%, 7 studies, 95% CI 
3.59 to 29.78%). Sensitivity analysis 
revealed a similar pooled successful 
pregnancy rate of 27.39% (11 studies, 
95% CI 3.39 to 58.90%). Our preliminary 
Melbourne IVF registry data revealed a 
cohort of 514 OTC patients, of which 445 
(87%) had cancer diagnoses and 48 (9%) 
underwent transplantation. 10 OTT cases 
have been able to achieve a successful 
pregnancy using assisted reproductive 
technologies, yielding 9 neonates and 2 
ongoing pregnancies.

Conclusion

Approximately one quarter of women 
who underwent OTC for non-malignant 
indications had a successful pregnancy. 
This value aligns with rates previously 
identified in cohorts with malignant patients. 
These findings are clinically important for 
fertility preservation counselling by providing 
greater evidence for more informed care. 
Of the Victorian women that underwent 
OTC with Melbourne IVF, the majority 
had malignant indications, with a small 
proportion proceeding to OTT.
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Pregnancy Outcomes Following Ovarian Tissue Cryopreservation in Non-Malignant and 
Australian Patient Populations
Supervisor Names and Institute Affiliations:

Dr. Fabrizzio Horta and A/Prof Daniel L. Rolnik, Department of Obstetrics & Gynaecology, Monash Health, Monash University

Hi, I’m Tara! I undertook a BMedSc(Hons) 

after completing my 4th year of medical 

school, mainly to get a glimpse into the 

life of a clinician-researcher. I chose my 

given project because of a keen interest 

in Obstetrics and Gynaecology, with the 

knowledge that research is a necessary 

component of this field. I have particular 

interest in assisted reproductive technologies 

and was thrilled to undertake a project in 

this area. 

Throughout this year I have learned valuable 

skills regarding creating and completing 

two research projects from conception 

to publication, with a hands-on approach 

both behind-the-scenes and during active 

research. To the future BMedSc(Hons) 

students, be prepared for A LOT of 

paperwork… I handled project proposals, 

protocol construction, ethics applications, 

grant applications, research department 

applications, data linkage applications 

and conference/publication applications. 

However, there is nothing more satisfying 

than seeing your project come to fruition 

after months of labour (no pun intended). So, 

if things start to become pear shaped, just 

know that you’re not alone and everything 

will work out (eventually).
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ABSTRACT

Connor Fisher

Background

Lifetime risk estimates show that the use 
of primary total shoulder arthroplasty (TSA) 
surgery in Australia has increased in recent 
years, but future demand for surgery has 
not been estimated. This research aims to 
forecast the future burden of TSA in Australia 
to the year 2035, using surgery utilisation 
data from the Australian Orthopaedic 
Association National Joint Replacement 
Registry (AOANJRR) and population data 
from the Australian Bureau of Statistics (ABS), 
and associated costs to the Australian health 
system. 

Method

De-identified primary TSA data for 2009-
2019 were obtained from the AOANJRR. 
Australian population data to 2021 and 
population projections from 2022 to the 
year 2035 (by age and sex) were obtained 
from the Australian Bureau of Statistics. 
Data on average episode of care costs were 
sourced from the National Hospital Cost 
Data Collection and private health insurer 
websites. Procedure rates to the year 2035 
were projected according to two scenarios: 
Scenario 1 assumed that the rate of TSA 
remained constant from 2019 onwards, 
with consideration of anticipated population 
growth and ageing; Scenario 2 assumed 
a continued increase in the rate of surgery 
as seen from 2009-2019 plus anticipated 
population growth and ageing. For Scenario 
1, age- and sex-specific rates of TSA in 2019 
were calculated and applied to population 
projections for the years 2020-2035. For 
Scenario 2, negative binomial regression 
models (which controlled for age, sex, and 
year) were used to estimate TSA procedures 
for the years 2020-2035. For both scenarios, 
healthcare costs for 2035 were estimated for 
the projected number of TSA procedures, 
with average procedure costs for public and 
private hospitals inflated to 2035 Australian 
dollars using the Total Health Price Index.

Result

The use of TSA increased by 242% in 
Australia from 2009 to 2019 (from 1,990 
to 6,801 procedures). In 2019, 60% of 
procedures (n=4,067) were performed for 
females and 73% (n=4,925) were performed 
for people aged 60-79 years. Fifty-three per 
cent of procedures in 2019 (n=3,608) were 
performed for osteoarthritis. Under Scenario 
1, the incidence of TSA is predicted to rise 
from 6,801 procedures in 2019 to 9,691 
procedures by 2035 (a 42% increase), at an 
estimated cost of $AUD 318 million. Under 
Scenario 2, TSA incidence is forecast to 
increase to 45,388 procedures by 2035 (a 
567% increase) at an estimated cost of $AUD 
1,490 million. Under this scenario, 69% of the 
total forecast costs (equating to $AUD 1.02 
billion) relate to the private hospital sector. 

Conclusion

The use of TSA in Australia has increased 
substantially over the last decade, which 
likely relates to a range of factors including 
improvements in prosthesis design, improved 
clinical outcomes for patients, greater 
surgeon proficiency, and expanded clinical 
indications for surgery. Under a conservative 
forecasting scenario, a 42% in the number of 
procedures is estimated to occur by 2035. 
However, under an exponential growth 
scenario that considers growth in TSA rates 
plus population growth and ageing, Australia 
would be facing a more than five-fold 
increase in TSA procedures by 2035. This 
growth in TSA rates is likely to have profound 
implications for the healthcare budget and 
surgical workforce requirements. Future 
research is needed to model the impacts 
of COVID-19 on TSA provision and catch 
up of unmet need due to elective surgery 
restrictions and cancellations.  
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Projecting the Future Burden of Primary Total Shoulder Arthroplasty in Australia to the Year 2035
Supervisor Names and Institute Affiliations:

Prof Ilana Ackerman, Dr. Sze-Ee Soh. 

Monash-Cabrini Department of Musculoskeletal Health and Clinical Epidemiology 

Monash School of Public Health and Preventive Medicine

2022 has been a pivotal year for me through 

my shoulder arthroplasty research both 

personally and academically, and hopefully 

will help shape me as a better doctor in the 

future. Being able to specialise my study to a 

specific area of medicine that I am passionate 

about through orthopaedics has provided 

insight into non-clinical medicine and a fresh 

perspective on the depths of the relationship 

between clinicians and researchers. 

Anyone interested in data-based projects, 

orthopaedic or otherwise is very welcome to 

contact me, whether it’s about my project or 

just to pick my brain.  

However, doing honours had more of a 

personal impact on me. Being able to balance 

research with life outside of medicine allowed 

me to pursue passions and friendships I 

have previously not had the time or energy 

to devote to. Travelling all over Victoria to 

surf and snowboard were the highlights of 

my year, as well as picking up new passions 

for hiking and pub trivia. While there were 

certainly times of extreme stress, all-nighters 

and hundreds of cups of coffee while trying to 

get drafts submitted in time or in the minutes 

leading up to oral presentations, these made 

being able to present my best work all the 

more rewarding. I look forward to taking the 

lessons learnt from this year and applying it to 

the years ahead.
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ABSTRACT

Nate Flacks

Background

Infections and sepsis are leading causes of 
hospital admission and mortality globally. 
Approximately 50 million sepsis cases result 
in over 11 million deaths worldwide annually. 
In Australia, a high-income country with a 
comprehensive healthcare system, sepsis 
hospitalises around 100,000 people, causes 
12,000 potentially preventable deaths, and 
costs the economy an estimated AUD$1.5 
billion every year. 

Globally, there are significant gaps in infection 
and sepsis literature regarding prevalence 
and long-term outcomes, particularly in the 
Emergency Department (ED) setting. Occult 
clinical presentations along with changes in 
consensus definitions and coding practices 
mean that estimating the true burden of these 
conditions is difficult. To date, no large-scale 
Australian studies have reported on the 
epidemiology of infections or sepsis using a 
single sepsis definition and coding method, or 
focused on all-comers to the ED setting. The 
effects of infections and sepsis on long-term 
mortality are also under-investigated. 

Method

A retrospective observational cohort 
study design was chosen to explore the 
epidemiology of infectious and sepsis 
presentations to EDs in Victoria. Using the 
Victorian Emergency Minimum Dataset 
and Victorian Admitted Episodes Dataset 
databases, all adult patients who presented 
to an ED or were admitted to hospital in 
Victoria, and who met the inclusion criteria, 
between July 2017 and June 2018 were 
analysed. One-year mortality was analysed 
until June 2019 using data from the Victorian 
Death Index, and ICD-10 coding was used to 
identify cases.

Result

Out of 1.28 million ED presentations and 
650,000 hospital admissions from ED, there 
were 160,041 (12.5%) primary infectious 
diagnoses in ED, and 179,828 (27.7%) 

primary or secondary infectious diagnoses 
during hospital admissions. There were 
5,792 (0.5%) and 19,017 (2.9%) sepsis 
diagnoses in ED and hospital, respectively. 
Patients with these conditions were older 
(median age 48 vs 50 vs 72 years for non-
infectious, infectious and sepsis patients, 
respectively) and presented more frequently 
in winter. The respiratory system was most 
commonly affected in infections presenting 
to the ED (31.4% of infectious presentations), 
followed by skin and mucous membranes 
(23.9%), gastrointestinal (14.7%), and 
genitourinary systems (14.1%). Infectious 
presentations were triaged lower than non-
infectious presentations. Sepsis patients 
were more likely to be male (56.7% sepsis vs 
47.4% non-sepsis), present via ambulance 
(70.9% vs 30.0%), and had higher triage 
scores. Infectious and sepsis patients 
required admission to hospital or ICU more 
often (44.7% vs 51.8% vs 96.4% for non-
infectious, infectious and sepsis patients, 
respectively), and experienced worse 
outcomes including hospital length 
of stay (median stay 1 vs 3 vs 6 days) and 
ICU length of stay (median stay 33 vs 60 
vs 68 hours), as well as mortality both in-
hospital (1.1% vs 3.0% 12.3%) and within 
12-months post-presentation (5.4% vs 
7.2% vs 30.5%) compared to non-infectious 
presentations, respectively.

Conclusion

Our study indicates that infections and 
sepsis are common in Victoria, and that 
these patients experience worse outcomes 
than non-infectious patients, especially 
for sepsis. There is a need to explore 
opportunities to improve the recognition 
and treatment of these conditions. Future 
studies should focus on evaluating factors 
contributing to the worse outcomes 
experienced by these patients.
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The Epidemiology of Infectious Presentations and Sepsis to Emergency Departments in Victoria
Supervisor Names and Institute Affiliations:

1. Professor Daryl Jones (Austin Hospital, DEPM Monash University)

2. Professor Danny Liew (Royal Adelaide Hospital, University of Adelaide, Monash University)

3. Professor Katie Walker (Monash Health, Monash University)

I did a BMedSc(Hons) after 4C as I wanted 

a change of pace and to focus on areas of 

my life outside of clinical medicine, including 

research. My project was based in the 

SPHPM using a pre-existing database and 

was chosen due to its clinical relevance 

and personal interest – both in the project 

itself and supervisor team, whose expertise 

included ICU, ED, and physician. As my 

team was based off-site, I was able to do 

most of my work from home, allowing for 

extra flexibility. My supervisors, particularly 

Professor Daryl Jones, were incredible in 

guiding me through this journey and teaching 

me fundamental research skills that will hold 

me in good stead throughout my career.

This year, on top of the BMedSc(Hons) 

requirements, I have run my first marathon, 

and been able to focus more time on 

relationships, personal development, 

employment opportunities, and doing things 

for fun – all valuable aspects of life that tend 

to fall by the wayside when pursuing clinical 

medicine full-time. As a result, I will go into 

5D healthier and better-rounded, with a new-

found appreciation and understanding of the 

research process.

If you’d like to contact me about my year, you 

can email me at: 

nfla0001@student.monash.edu
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ABSTRACT

Asuka Thomas Fujihara

Background

Laparoscopic sleeve gastrectomy (LSG) 
has established itself as the most utilised 
bariatric procedure worldwide. LSG is 
recognised for its favourable weight loss 
outcomes and resolution of most obesity-
related comorbidities. However, a feared 
perioperative complication of the procedure 
– staple line bleeding (SLB) – jeopardises 
the universal uptake of the procedure as it 
increases the risk of perioperative 
morbidity and mortality while increasing 
healthcare costs. 

Currently, there is no standardised 
classification system available to define and 
grade the severity of intraoperative SLB; 
and there is a limited understanding of the 
perioperative risk factors and significance 
of both intraoperative and postoperative 
SLB. The central aims for this project were 
to develop and assess an intraoperative 
staple line bleeding severity scale (ISSS); 
and to determine factors which contribute 
to the occurrence of major intraoperative 
and postoperative SLB; and to describe 
the clinical presentation, management, and 
significance of postoperative SLB.

Method

We conducted three distinct studies to 
investigate our project’s central aims. For 
each study, LSG patients were identified 
from a prospectively maintained database 
of bariatric surgery patients and relevant 
patient data was retrieved. Patients were 
then separated into their respective cohorts 
and compared for differences across a range 
of variables. 

Study one: using a modified Delphi process, 
we enlisted multiple experienced surgeons 
to contribute to the conceptual development 
of an ISSS as well as to assess its usability, 
clarity, relevance, and reliability. 

Study two: patients who underwent primary 
LSG (n=131) were systematically grouped 
according to the severity of intraoperative 

SLB and then compared to distinguish 
differences in demographic, comorbidity, 
haemodynamic, and procedural factors. 

Study three: patients who experienced 
postoperative SLB (n=9) were identified 
and their clinical presentation, course 
of management and significance were 
described using hospital chart reviews. 

Result

Study one: we developed a relevant, clear, 
and usable ISSS which achieved near 
perfect interobserver and intraobserver 
agreement rates (k statistic = 0.906 and 
0.951 respectively). 

Study two: we found that peak systolic blood 
pressure is associated with an increased 
rate of major intraoperative SLB (140.5 vs 
138 mmHg, p=0.038). Major intraoperative 
SLB is associated with an increased length 
of operation as compared to no or minor 
intraoperative SLB (61 vs 57 minutes, 
p=0.024).

Study three: provided a case series 
analysis of all nine patients. We also found 
that postoperative SLB is associated with 
an increased length of hospital stay as 
compared to uncomplicated operations (4 vs 
1 days, p<0.0001).

Conclusion

We developed and assessed a reliable, 
relevant, clear, and usable ISSS. We hope 
that this will provide the foundation for future 
studies in validation cohorts to build off 
so that we may facilitate communication 
between practising surgeons worldwide 
and allow for comparisons between multiple 
studies on intraoperative SLB. Moreover, 
we more clearly defined factors which 
are associated with intraoperative and 
postoperative SLB as well as described the 
significance of these bleeds. Ultimately, we 
hope that this project may help to advance 
our understanding of SLB in LSG so that 
surgical teams can provide optimally safe 
and effective patient care. 
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Staple Line Bleeding in Laparoscopic Sleeve Gastrectomy
Supervisor Names and Institute Affiliations:

Mr Paul Burton and Professor Wendy Brown. Department of Surgery, Central Clinical School, The Alfred Hospital.

Medical research has always fascinated me, 

so to gain some first-hand experience as to 

how it all works, I undertook a BMedSc(Hons) 

after completing my penultimate year of the 

Bachelor of Medical Science and Doctor of 

Medicine degree (2021). I chose my research 

project in the bariatric surgical specialty as I 

enjoy both the surgical and medical aspects 

of this field. I also felt that my project was 

a highly topical and relevant issue in this 

field, and it presented me with an exciting 

opportunity to participate in translatable 

research efforts. 

Throughout my project, I came to appreciate 

that while research can sometimes be a 

challenging endeavour, this is offset by its 

meaning and sense of fulfilment that you 

experience along the way. I was able to 

explore the world of clinical research while 

being provided with ample opportunity 

to develop my written and verbal 

communication skills.

I would highly recommend a BMedSc(Hons) 

to anyone who is looking to equip themselves 

with the requisite tools to conduct medical 

research throughout their careers. If you have 

any questions, I’d be more than happy for you 

to shoot me a Facebook message or email 

me at afuj0003@student.monash.edu.  
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ABSTRACT

Palak Gupta

Background

The menstrual cycle is a process in which 
oestrogen and progesterone fluctuates, 
resulting in a cyclical pattern of physical and 
psychological changes. For some women 
there is increased sensitivity to these natural 
variations and a debilitating experience of 
premenstrual symptoms. Premenstrual 
dysphoric disorder (PMDD) is on the severe 
end of the spectrum of menstrual related mood 
disorders. It usually presents with emotional 
lability, irritability and depressive symptoms in 
the week prior to menses, corresponding to 
the luteal phase of the menstrual cycle. Most 
women with PMDD will experience a complete 
resolution of their symptoms in the follicular 
phase, with the onset of menses. Interpersonal 
relations and emotion regulation are said to be 
particularly impaired in patients with PMDD, 
hence it theorised that deficits in facial emotion 
recognition (FER) exist. FER is essential for 
social functioning and facilitated by a complex 
neurobiological process involving the limbic 
system and amygdala.

Method

The study primarily aims to investigate FER 
in women with PMDD. More specifically, 
accuracy and speed of FER will be 
examined during the follicular and luteal 
phases of the menstrual cycle in women 
with and without PMDD. The secondary 
aim of this research is to use eye-tracking to 
examine how women with PMDD scan faces 
during emotion recognition. 

A sample of 21 women (14 controls and 
seven with PMDD) were followed for two 
menstrual cycles. Participants completed the 
Daily Record of Severity of Problems (DRSP) 
and recorded the psychological and physical 
symptoms over a period of two months. All 
participants underwent baseline screening 
and attended two face-to-face visits (one in 
the luteal phase, and another in the follicular 
phase) where they performed a FER task 
using the Pictures of Facial Affect on the Eye 
Link Portable Duo. Accuracy, reaction time, 
dwell time and fixation count were analysed 
alongside visual exploration of heat maps.

Result

Analyses revealed no apparent differences in 
FER in women with PMDD. There was a trend 
suggestive of enhanced accuracy in the 
follicular phase only for women with PMDD, 
however this did not reach statistical significance. 
Dwell time and fixation count analysis did not 
yield significance, however participants with 
PMDD appears to pay greater attention to 
the mouth in the follicular phase. This is also 
visualised by scan path exploration which shows 
greater emphasis of the mouth region in the 
follicular phase. 

Conclusion

The key findings from this study did not yield 
significance however, given the small sample 
size, the trends are worth acknowledging. 
There may be in women with PMDD a 
neurobiological pathway that contributes 
to the hypothesised deficits, namely the 
amygdala and its role in gaze allocation, 
emotion response and identification. 
Inferences from this study should be made 
with caution and further research should be 
conducted with a larger sample size to better 
understand this possible association.   
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Supervisor Names and Institute Affiliations:
Supervisor: Associate Professor Caroline Gurvich
Co-Supervisor: Dr. Lizzie Thomas 
Institute Affiliations
 1. Monash Alfred Psychiatry Research Centre (MAPrc) 
 2. HER Centre Australia 
 3. CCS – Department of Psychiatry 
 4. Monash University

After completing fourth year I knew I 

wanted a break from placement. Research 

is something that I had always found 

intriguing, and I’m glad to have spent a 

year honing my skills in this field. I chose 

a project that combined my interest in 

women’s health and mental health. In the 

process I learnt an immense deal about 

clinical research, the perils and joys of 

recruitment and the resilience needed to 

write thesis drafts. I feel better equipped to 

tackle research opportunities in the future. I 

feel incredibly lucky to have been welcomed 

by the team at MAPrc, and would highly 

recommend the centre to anyone who is 

passionate about women’s mental health. 

I am more than happy to be contacted by 

future students at 

pgup0006@student.monash.edu. 
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ABSTRACT

Stephanie Harker

Background

X-ray imaging is a useful investigative 
and diagnostic technique.  Recent 
technological advancements in x-ray 
imaging have led to the development 
of Phase Contrast X-ray Imaging (PCXI) 
techniques which can revolutionise current 
medical research as well as have future 
use in clinical imaging.  Paired with 4D 
X-ray Velocimetry (4DXV) PCXI allows 
for non-invasive assessment of regional 
lung function, not currently possible with 
other forms of medical imaging.  These 
functional measures can be used to non-
invasively assess the efficacy of emerging 
therapeutics.  Bacteriophage therapy is 
a novel antimicrobial treatment which is 
clinically important due to increasing rates 
of multi-drug resistant bacterial infections.  
Bacteriophages are a promising alternative 
therapy, however current assessment of 
efficacy is highly invasive and, in many 
cases, requires the infected animals to be 
terminally anaesthetised.

Aim

To use 4DXV techniques as a viable, 
non-invasive alternative to demonstrate 
the efficacy of bacteriophage therapy 
in treating Pseudomonas aeruginosa 
pneumonia by measuring changes in lung 
function following treatment.

Method
We presented the velocimetry analysis on time-
resolved CT images we acquired at the Imaging 
and Medical Beamline (IMBL) in December 
2021.  We used a single timepoint CT scan to 
generate the projected thickness of the air in 
the lungs and assess the structural damage to 
the lungs.  From the time-resolved CT scans 
we measured the local lung displacement 
throughout the breath cycle using 4DXV, 
generating a vector field.  We calculated the 
divergence of this vector field to determine 
regional lung expansion, and measure the 
differences in the distribution of expansion 
between sick, treated, and healthy mice.  

Result

We analysed three P. aeruginosa infected 
mice that received bacteriophage 
treatment, five infected mice that received 
placebo, and one baseline healthy 
mouse.  Within the images of the projected 
thickness of air, it was possible to assess 
obstruction of airways in some of the 
lungs in the placebo treated mice, but not 
in all.  Our 4DXV analysis demonstrated 
reduced lung expansion in the placebo 
treatment groups when compared with 
the bacteriophage treated group, in both 
the mice with noticeable obstruction and 
structural changes, and those without.

Conclusion

We successfully used PCXI and 4DXV to 
assess lung function.  We demonstrated 
that while structural changes may not be 
present in the CT scans, 4DXV is still able 
to demonstrate functional changes in the 
lungs by measuring the distribution of 
lung expansion.  
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Using 4-Dimensional X-ray Imaging of the Lungs to Assess the Efficacy of Bacteriophage Therapies 
against Pseudomonas Aeruginosa
Supervisor Names and Institute Affiliations:

1. Dr. Kaye Morgan – School of Physics and Astronomy

2. A/Prof Christopher Wright – School of Clinical Sciences

My name is Stephanie Harker, and I 

undertook my BMedSc (Hons) after 

completion of Year 4C.  Medical research 

was something I knew I was interested in 

pursuing alongside my clinical experience so 

when the opportunity arose to complete an 

honours year I took it.  I was also interested 

in exploring the intersection between medical 

and physics research and saw a BMedSc as 

a perfect vehicle to do this.

I would encourage students considering a 

BMedSc to investigate opportunities even 

if they are not mainstream and to pursue 

areas they are passionate about.  My advice 

would be to meet with potential supervisors 

prior to choosing a project and really engage 

with them and ask them questions.  This will 

give the student a feel of how well they will 

work together and what the year might entail.  

This really helped me decide which project 

was right for me and I was lucky to have two 

incredible supervisors who mentored and 

supported me throughout my project.
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ABSTRACT

Louisa He

Background

Persistent critical illness (PerCI) is a recently 
developed and validated term to describe 
a growing group of intensive care unit (ICU) 
patients who survive the initial and acute 
stages of critical illness and persist into 
chronic critical illness. It has been defined as 
at least ten days stay in ICU. Available data 
on outcomes after hospital discharge only 
examine mortality up to three months, with 
no information on functional outcomes. 

Aim

To compare long-term functional outcomes 
in ICU patients with and without PerCI 
(defined as at least ten days stay in ICU) at 
six-months after ICU admission.

Method

We conducted secondary analysis of a 
multi-centre, prospective cohort study 
conducted in six metropolitan ICUs in 
Victoria, Australia. Patients were eligible 
if they were >18 years old, admitted to 
ICU and received >24 hour mechanical 
ventilation. The primary outcome was death 
or new disability at six months, with the 
latter defined as at least 10% increase in the 
WHODAS 2.0 score from baseline.

Result

Of the total 888 enrolled patients, the 
primary outcome was available in 670 
(75%), 188 PerCI and 482 non-PerCI. The 
prevalence of death or new disability was 
similar between the PerCI and non-PerCI 
patients: 72.5% and 53.8% respectively (risk 
difference 10.70 [95% CI 0.47 to 20.90]; 
p=0.040). Between enrolment and 
follow-up at six months, a similar proportion 
of PerCI (30.1%) and non-PerCI (22.9%) 
patients died. In addition, there was 
no difference in other areas of function 
analysed: prevalence and severity of 
disability, health-related quality of life, levels 
of anxiety and depression, post-traumatic 
stress, return to work, cognitive function 
and financial distress.

Conclusion

At six months, the prevalence of death or 
new disability in PerCI patients was similar 
to non-PerCI patients after adjustment 
for confounders.
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Long-Term Outcomes of Persistent Critical Illness
Supervisor Names and Institute Affiliations: Dr. Alisa M. Higgins1 , and Prof Carol L. Hodgson1,2 

1. Australian and New Zealand Intensive Care Research Centre, School of Public Health and Preventive Medicine, Monash University, Melbourne, Victoria, Australia

2. Department of Intensive Care and Hyperbaric Medicine, The Alfred, Melbourne, Victoria, Australia

I opted for a project with the School of 

Public Health and Preventative Medicine to 

explore a side of medicine I’ve always been 

curious about beyond clinical medicine. 

The Honours year reminded me of the 

great diversity that exists in medical career 

pathways – whether it be clinical work, 

research, public health and even beyond 

that. This year I also used my additional 

time to focus on extra-curriculars, 

hobbies, personal growth and to take 

some time for myself before I embark on 

my journey as a doctor after graduation. 

My 2022 has certainly been a year of not 

only professional development but also 

personal growth. I am very grateful to my 

supervisors, my peers and everyone else 

who supported me in my goals this year. 

Future students may contact me by email: 

louisa.he22@gmail.com
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ABSTRACT

Seamus Heanue 

Background

Heart Failure is a leading cause of morbidity 
and mortality both in Australia and 
worldwide. Therapeutically targeting heart 
contractility and the renin-angiotensin-
aldosterone system (RAAS) has shown clear 
improvements in morbidity and mortality 
for heart failure patients; Mineralocorticoid 
receptor antagonists (MRAs) are one such 
therapy that has been shown to prevent 
or limit cardiac fibrosis and remodelling 
of the myocardium, via regulation of 
tissue inflammation and fibrosis. Although 
MRAs are proven to significantly decrease 
hospitalisations and deaths in heart failure 
patients with reduced ejection fraction 
(HFrEF), the subsequent blockade of renal 
sodium/potassium exchange can lead to 
high serum potassium levels (hyperkalemia), 
which in turn can lead to life threatening 
arrhythmias and sudden cardiac death. 
The MR has been identified as influencing 
pro-inflammatory and pro-fibrotic signal 
cascades in macrophages, which are 
thought to be significant mediators of the 
fibrotic process. Identifying the role of the 
MR in responding to inflammatory stimuli 
in cells such as macrophages offers new 
opportunities for therapeutic targets that 
preserve the anti-inflammatory actions 
of MRAs whilst preventing excessive 
potassium retention in the kidneys. While 
the link between MR activation and cardiac 
fibrosis has been well established in 
previous studies, the signalling pathways 
by which they affect this change is 
poorly understood.

Result

RT-qPCR analysis of WT, MR C603S 
mutant and MyMRKO iBMDMs treated with 
inflammatory cytokine TNF and harvested 
at 2 and 24 hrs demonstrated that non-
genomic MR signalling suppresses 
macrophage polarisation to an M1 ‘pro-
inflammatory’ phenotype, and conversely 
genomic MR signalling supresses 
polarisation to an M2 ‘anti-inflammatory’ 

phenotype. Phase holographic imaging of 
iBMDMs over 72 hours identified reduced 
confluence in MR C603S mutant and 
MyMRKO iBMDMs compared to WT, 
indicating that genomic MR signalling is a 
key promoter of macrophage proliferation. 
To assess the role of circadian regulation of 
MR signalling pathways in macrophages, 
spleens were collected from WT and 
MyMRKO mice at 4 transcriptionally active 
time points throughout the circadian day, 
with RT-qPCR analysis demonstrating 
fluctuations in genes promoting 
macrophage phenotype at opposing 
ends of the day. 

Conclusion

These studies show that genomic MR 
signalling is a key driver of macrophage 
mediated inflammation and fibrosis, with 
modulation of non-genomic MR signalling 
offering a therapeutic target for promotion 
of ‘anti-inflammatory’ phenotypes. 
Additionally, new understandings of 
oscillation in MR-mediated gene expression 
may inform MRA chronotherapy, allowing 
pharmacotherapies to work synergistically 
with biological circadian rhythms. 
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Non-Genomic and Temporal Actions of the Mineralocorticoid Receptor in Macrophages
Supervisor Names and Institute Affiliations:

1.Morag Young - Baker Heart and Diabetes Institute

2.Tim Cole - Monash University

I chose to do a BMedSc (Hons) as I had not 

had any experience in the world of research 

and wanted to contribute to our scientific 

body of knowledge. I learnt a lot of new skills 

this year, and while many of those were lab 

based, I learnt about the scientific method 

and appraising articles in a depth that is 

only possible having participated in the 

research world.
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ABSTRACT

Tran Hoang

Background

Anxiety disorders are at the forefront 
of global health-related burdens due 
to their high prevalence and disabling 
nature (Craske et al., 2009; Yang et al., 
2021). Understanding the brain networks 
underpinning anxiety is a critical foundation 
for translational neuroscientific research. A 
recent rodent model for anxiety implicating 
the PFC-claustrum- amygdala circuitry 
demonstrated that the claustrum was 
vital for the bidirectional modulation of 
anxiety-related responses (Niu et al., 
2022). However, this relationship remains 
uncharacterised in the primate brain. 

Aim

To investigate whether structural 
connectivity data supports the claustrum 
in the putative PFC-claustrum-amygdala 
network in the primate brain.

Method

Neuroanatomical tracers were introduced 
into the PFC (area 10/frontopolar cortex, 11/
orbitofrontal cortex, and 32V/medial PFC), 
amygdala, and somatosensory cortex (S1 
or area 3b). These five cases were carried 
out by the Rosa laboratory and Dr. Angela 
Roberts from Cambridge University in the 
common marmoset (Callithrix jacchus). To 
investigate a non- random network, S1 was 
chosen as a negative control due to its lack 
of structural connectivity to the PFC and 
function unrelated to anxiety. The structural 
connections of the five injection cases were 
visualised and analysed microscopically 
and histologically to determine the strength 
of claustral connections. Mainly, this study 
investigated the degree of topographic 
overlap between the claustrum-amygdala 
and claustrum-PFC connections and 
whether this overlap is primarily isolated 
from the claustrum-S1 connection. 

Result

The structural connectivity data supports 
a plausible non-random PFC-claustrum- 
amygdala structural network. The dorsal 
subdivision of the dorsal endopiriform 
(DEnD) in the anterior claustrum is the 
region of convergence between the inputs 
and outputs of the PFC and amygdala. 
The orbitofrontal cortex provided the 
most significant PFC contribution to this 
putative network, followed by the medial 
PFC. The medial frontopolar cortex was 
sparsely connected to the amygdala and 
claustrum. The claustrum-somatosensory 
cortex connection was independent of the 
claustrum-PFC and claustrum-amygdala 
connections. 

Conclusion

Our findings support the hypothesis that 
the claustrum is part of a plausible non-
random network with the PFC and the 
amygdala. This study is one of the first 
to introduce a primate model for anxiety 
and provides a basis for future human 
models and therapies by identifying the 
specific region of the claustrum where 
inputs and outputs from anxiety-related 
areas converge. 
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Structural Evidence for a Potential Role of the Claustrum in the Brain Network Underlying Anxiety
Supervisor Names and Institute Affiliations:

1.Dr. David Reser, School of Rural Health, Monash University

2.Prof Marcello Rosa, Rosa Laboratory, Biomedical Institute of Discovery, Monash University

Hello, I’m Tran, and throughout my years 

in medical school, I have always been 

particularly interested in neurology and 

neuroscience. The idea of embarking on 

an Honours year came to me during the 

preceding summer when I was warmly 

welcomed as a summer research student. 

This summer project exposed me to the 

world of neuroanatomical tracers, fluorescent 

microscopy, and brain connectivity—I 

undoubtedly had a very fun and exciting 

time in the lab. This experience made me 

impatient to commence my BMedSc(Hons).

Together combining our research interests, 

my supervisor and I workshopped the 

original concept of my Honours project.

The best part of the Honours year for 

me was being able to dedicate as much 

time and attention to learning about brain 

connections as I desired. This chance to 

hyperfixate on my niche scientific area of 

interest was a rare opportunity as most of 

medical school has been about refining my 

skills to be an expert generalist. As for the 

most difficult aspect of this year, I found 

there was quite a steep learning curve on 

how to do basic science, given the nature 

of my project. 

I would highly recommend dabbling into as 

many research endeavours as possible on 

your journey to figuring out which branch of 

medicine suits your skill sets and interests 

and developing them.  BMedSc(Hons) is a 

great way to also hone your academic writing 

skills. I’m super happy to be contacted via 

tran.nbhoang@gmail.com for any queries 

regarding the BMedSc(Hons) year.
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ABSTRACT

Justin Lineham

Background

In recent years, heart failure with preserved 
ejection fraction (HFpEF) has emerged as 
one of the greatest areas of unmet clinical 
need and its prevalence only continues to 
rise. The pathophysiology remains unclear, 
but the leading hypothesis is that systemic 
inflammation leads to fibrosis and stiffening 
of the heart and vessels. This leads to 
raised cardiac filling pressures, worsened 
on exertion. While there is evidence of 
stiffness in the heart and arteries, the role 
of the venous system and its contributions 
to the aetiology of HFpEF have not been 
explored. 

Method

This was a 3-pronged project which 
involved collecting clinical and lab-based 
data, to measure venous compliance and 
markers of inflammation in humans and 
mice, with and without HFpEF. In humans, 
we measured peripheral forearm venous 
compliance using a technique called 
venous occlusion plethysmography (n=37). 
We then correlated that with arthrometric, 
echocardiographic and exercise right heart 
catheterisation (RHC) measurements. In 
C57BL/6J mice (n=32), we attempted to 
recreate a HFpEF model using 28 days of 
Angiotensin II infusion (0.25mg/kg/day). 
We harvested their vena cavas to measure 
compliance using wire myography, and 
expression of inflammatory and profibrotic 
genes using RT-PCR.

Result

From the human plethysmography study, 
there was significant reduction in peripheral 
venous compliance in the HFpEF group 
(n=25) compared with controls (n=12), 
p<0.0001. When further divided by sex, 
the difference in females was significant 
(p=0.001, n= 25), but not in males 
(p=0.0788, n =12). Within the healthy 
control group, there was a significant 
negative correlation between age and 
compliance. There were no significant 
trends observed in echocardiographic, 
haemodynamic or symptomatic 
parameters with venous compliance, BMI 
or age. Mouse vena cava wire myography 
showed no difference in venous 
compliance between the control group 
and Ang II infusion group. However, within 
these experimental groups comparing 
young to old mice, there was a statistically 
significant reduction in compliance with 
ageing in both sexes. The results of the 
PCR did not reveal any statistical difference 
in inflammatory and pro fibrotic gene 
expression levels.

Conclusion: This was the first study which 
suggested that there may be reduced 
peripheral venous compliance in human 
HFpEF patients. This could be a cause 
for their raised filling pressures and 
symptoms on exertion, and hence is a new 
potential therapeutic target. Interestingly, 
the downward trend of compliance with 
age in the healthy control group was 
also supported by functional studies in 
animals. As this is the first study to explore 
the effect of AngII infusions on vena 
cava vascular function, the protocols are 
still being refined. However, these novel 
exploratory methods show that there is 
great potential in mouse models to study 
vena cava mechanistic properties in future.
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Supervisor Names and Institute Affiliations:

Professor David Kaye, A/Prof Bing Wang

Department of Cardiology at The Alfred, Baker Heart and Diabetes Instituted

I did my BMedSci between 4th and 5th 

year of Medicine, and have not regretted 

the decision one bit. I’ve learnt invaluable 

skills about how to write a research paper 

and a gained a broader understanding 

about the realm of ‘medical research’. I 

did a clinical and lab-based project and 

while there were definitely ups and downs, 

I feel like it has made me a more resilient 

person with a better appreciation of the 

work that goes behind medical research. 

For future students considering lab-based 

projects, while it can be tedious, long 

hours and at times disheartening, this 

work has the potential to produce some 

of the most rewarding results and senses 

of achievement so keep that in mind when 

choosing your project!
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ABSTRACT

Hongyi (Ruth) Liu

Background
Heart failure (HF) is a clinical syndrome that 
occurs when the cardiac function is unable 
to meet systemic demands. There are two 
main forms of HF–HF with reduced ejection 
fraction (HFrEF) and HF with preserved 
ejection fraction (HFpEF). HFpEF is associated 
with aging, female sex, hypertension, obesity 
and diabetes, leading to inflammation, 
cardiac remodelling and diastolic dysfunction. 
This triggers angiotensin II (AngII) activity 
which contributes to hypertension, systemic 
inflammation and cardiovascular remodelling 
in a vicious cycle. Currently, there is no 
effective pharmacotherapy for HFpEF. This 
is a massive issue, given that HFpEF affects 
millions worldwide. Furthermore, research 
into HFpEF therapeutics largely involve young 
male subjects, despite the associations 
between HFpEF, aging and female sex. To 
address these issues, we have investigated 
the therapeutic potential of a novel anti-
inflammatory compound, VCP979, for HFpEF 
in young and old, female and male mice.

Method

Our experiment involved young (12-week 
old) and old (99-week old) female as well as 
young (12-week old) and old (99-week old) 
male C57BL/6J mice. Sham+Veh groups 
received sham minipump surgery and vehicle 
treatment (0.1% dimethyl sulfoxide via drinking 
water) for four weeks while another group 
received four weeks of AngII (0.25mg/kg/day 
via osmotic minipump) and vehicle treatment 
(AngII+Veh). Furthermore, on top of four weeks 
of AngII infusion, a group of mice received 
two weeks of VCP979 treatment (50mg/kg/
day in drinking water) (AngII+VCP979) and a 
second group received four weeks of VCP979 
treatment (AngII+VCP979(PRE)) to study the 
effects of VCP979 therapy and prevention. 
Parameters measured include systolic blood 
pressure (SBP), white blood cell count, body 
composition through EchoMRITM imaging, 
kidney function through urine samples from 
metabolic caging and cardiac function through 
echocardiography. After four weeks, organs 

were harvested for real time-polymerase 
chain reaction (RT-PCR) and histology which 
examined cardiac fibrosis and hypertrophy. 
Myography techniques were used to study 
vascular function.

Result

Low-dose AngII infusion increased SBP. 
Cardiac remodelling was seen in old male 
mice. AngII also decreased endothelial-
independent vasoconstriction in young 
cohorts. However, AngII infusion did 
not induce inflammation and endothelial 
dysfunction. VCP979 treatment and pre-
treatment improved AngII-associated cardiac 
remodelling in old male mice and endothelial-
independent vasoconstriction in aged mice. 
Pre-treatment also increased endothelial-
mediated vasodilation. Furthermore, male sex 
and aging was associated with an increased 
AngII and hence, VCP979 response.

Conclusion

Our results suggest that VCP979 is a 
potential therapy for HFpEF. However, due 
to limitations in our HFpEF animal model, 
the effects of VCP979 could not be fully 
elicited in all genders and age groups. 
Therefore, further investigations involving 
animal models with increased HFpEF 
representation is needed. This may involve 
increasing the dose or duration of AngII and 
multivariable induction methods such that 
the HFpEF phenotype is present across 
different genders and age groups.
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Supervisor Names and Institute Affiliations:

Main supervisor: Associate Professor Bing Wang 

Co-supervisor: Professor David Kaye 

Baker Heart and Diabetes Institute 

My name is Ruth and I completed my 

BMedSc(Hons) after year four of medical 

school. I have always been curious about 

research and laboratory work, which 

sounded new and exciting. Through my 

BMedSc(Hons), I have learnt to look at 

research in a completely new way. I learnt 

about different laboratory techniques, 

teamwork, communication and organisation 

skills which I will carry with me into my final 

clinical year. Highly recommend it to anyone 

thinking about completing a BMedSc(Hons)! 

Happy to be contacted by future students: 

hliu0039@student.monash.edu
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ABSTRACT

Sue Liu 

Background

Several different types of wireless 
thermometers have been developed in 
recent years as an alternative to invasive 
continuous thermometers and can transmit 
data to clinician-facing interfaces without 
nurses manually recording temperature. 
TempTraq® patches are non-invasive 
thermometers applied to the axillary 
region which continuously monitor body 
temperature and transmit readings to 
electronic devices via Bluetooth. 
They have a battery life of 72 hours. We 
aimed to appraise if they may be better 
tolerated in the paediatric population as 
there is reduced disruption of the child’s 
normal activities.

Method

We compared TempTraq® temperature 
readings to tympanic temperature readings 
in 100 paediatric inpatients. Participants 
wore TempTraq® patches for the duration of 
their admission. The exported temperature 
readings were compared to corresponding 
tympanic temperature readings performed 
as part of standard clinical practice. 
Guardian and participant satisfaction 
with the device was assessed with a 
dedicated questionnaire. 

Result

Out of 100 enrolled participants, 74 
participants were included for analysis as 
they had worn for patch for a minimum 
of six hours. The remaining 26 patients 
were excluded from the analysis since they 
had removed the patch before six hours 
duration, early discharge, the patch falling 
off, patch errors, discomfort, distress and 
a reported tendency to pull off stickers. 
Bland-Altman analysis of the 810 paired 
TempTraq® and tympanic temperature 
readings showed the mean difference to 
be -0.39 °C (1.07) and the 95% limits of 
agreement between -2.49 °C to 1.71 °C. 89 
guardians and 22 participants over the age 
of 12 filled in the satisfaction survey.

There were high satisfaction ratings with 
the TempTraq®. For guardians of the 
participants who had worn the patch for 
> 6 hours, child tolerability was rated 5/5, 
ease of application and use rated 5/5, 
desire for use in hospital 4/5, desire for use 
at home 4/5, and 4/5 for overall satisfaction 
with the TempTraq® patch. Similar values 
occurred in the corresponding child 
satisfaction survey responses.

Conclusion

TempTraq® patch readings are comparable 
to tympanic temperature readings. By 
continuously monitoring temperature, 
they may allow treating teams to respond 
to temperature events faster and may 
save nursing time as they do not need to 
perform regular peripheral measurements. 
These may result in cost-savings and 
improved patient outcomes for hospitals.
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Assessment of Continuous Wireless Temperature Monitoring in Paediatric Patients Using 
Temptraq®: The Witemp Study
Supervisor Names and Institute Affiliations:

Dr. Maurizio Pacilli, A/Prof. Ramesh Nataraja Department of Paediatric Surgery, 
Monash Children’s Hospital School of Clinical Sciences, Monash University

I’ve been fortunate to have the opportunity 

to do my BMedSc(Hons) at the School of 

Clinical Sciences following my fourth year 

of Medicine. While I was casually involved 

in research beforehand, the BMedSc(Hon) 

course gave me a deep dive into how to 

conduct a research project from start to 

beginning. I hope to bring this experience 

and new-found confidence into future 

research projects throughout the course of 

my career. 

I would thoroughly recommend the course 

to any interested students. Not only do you 

learn a lot about research, it is perhaps 

the only time you will have in a long time 

to explore the other aspects of yourself – 

whether it be finding new hobbies, travelling 

or even trying out a new job. 
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ABSTRACT

Naomi MacPherson 

Background

A mild traumatic brain injury (mTBI) is a 
heterogenous clinical condition that poses 
a significant public health burden due to 
chronic post-injury pathologies. Cranial 
and extra-cranial chronic pain is a common 
consequence following singular and 
repetitive mTBI (RmTBI). Although this may 
relate to dysfunctional descending pain 
modulation (DPM), it is uncertain as to what 
mechanisms following a mTBI drive changes 
within this pathway. One such possibility 
is altered functioning within the orexinergic 
system. Orexin is a potent anti-nociceptive 
neuromodulator that targets key sites 
within the DPM pathway. It is exclusively 
produced by the lateral hypothalamus (LH), 
and receives excitatory innervation from the 
lateral parabrachial nucleus (lPBN). Orexin 
cell bodies and these neuronal relationships 
are vulnerable to neuropathological changes 
post-RmTBI that may reduce orexinergic 
activity and create susceptibility to chronic 
pain development.  

Objectives

This aim of our study was to investigate 
the impact of RmTBI on the connectivity 
between lPBN and the LH, and on 
orexinergic projections to key sites within 
the DPM, with a view to understand how 
this may influence pain modulation. We 
also sought to investigate the impact 
of RmTBI on behavioural nociceptive 
sensitivity and anxiety like behaviour.

Method

Neuronal tract tracing surgery was 
undertaken on n=65 young adult male 
Sprague Dawley rats, into the lPBN, 
periaqueductal gray (PAG) and ventral 
tegmental area (VTA). Rodents were then 
randomly assigned to five sham injuries or 
five mTBIs, performed at two-day intervals, 
before testing anxiety-like behaviour 
(elevated-plus-maze (EPM)) and nociceptive 
sensitivity (hot/cold plate (HCP)). Double 
label immunohistochemical analysis 

identified distinct and overlapping orexin 
and tract tracing cell bodies or tract tracing 
nerve terminals within the LH. 

Result

Statistical analyses of general injury 
measures indicated that RmTBI rodents 
had an increased loss of consciousness 
post-injury, without injury affecting 
final brain or body weight. It was 
further determined that injured rodents 
demonstrated impulsivity-like behaviour 
on the EPM, with more time spent on 
the open arms. The injured cohort also 
showed altered nociceptive sensitivity on 
the HCP, with a longer latency to react or 
demonstrate nociceptive like behaviour. We 
observed the novel findings of a statistically 
significant loss of orexin cell bodies and 
reduction of hypothalamic projections to 
the ventrolateral nucleus of the PAG, post-
RmTBI. However, there was no significant 
effect of injury on neuronal connectivity 
between the lPBN and orexinergic neurons 
within the lateral hypothalamus.

Conclusion

Structural losses and the resulting 
physiological changes in the orexinergic 
system following RmTBI may cause 
acute mechanistic changes in pain 
modulation following singular and RmTBI. 
Furthermore, since acute dysfunctional 
DPM is a known predictive risk for 
developing chronic pain post-mTBI, our 
findings carry more significance because 
they suggest that the orexinergic 
signalling pathway can regulate the 
acute to chronic pain transition following 
a mTBI. Whilst more research is needed 
to validate this, this project provides 
some early mechanistic changes which 
starts fill the gap in our understanding of 
the acute to chronic pain transition 
post-mTBI. 
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The Influence of Repetitive Mild Traumatic Brain Injuries on Lateral Parabrachial Nucleus Mediated 
Orexin Function in Chronic Pain
Supervisor Names and Institute Affiliations:

Professor Richelle Mychasiuk and Dr. Glenn Yamakawa 

Department of Neurotrauma (Neuroscience), Central Clinical School, The Alfred, Melbourne, Australia

I went into a BMedSc(Hons) year after 

completing my fourth year of medical 

school. In fourth year, I had a strong 

interest in research and wanted a year 

without studying for exams so I applied to 

do an honours year to explore my interests 

in trauma and pain, whilst developing 

new skills. I conducted my research in the 

Neuroscience department at The Alfred, 

utilising a preclinical rodent model. This 

year has by no means been easy, but I 

have grown in resilience, problem solving 

capabilities and time management skills. 

I’ve also gained invaluable academic 

writing skills, presentation skills and means 

to critical analysis my work. Despite the 

setbacks that occurred, I cannot thank my 

supervisors and Jennaya Christensen (PhD 

candidate) for all their support. I would 

advise anyone considering an honours year 

to consider not only their areas of interest 

medically, but the type of research they 

want to do. Preclinical and clinical 

research present different challenges 

and require different amounts of 

time. Irrespective of this, I would 

highly encourage anyone to complete 

BMedSc(Hons) year if they are considering 

it as it has been an invaluable experience. 

Feel free to contact me at nmac0011@

student.monash.edu if you have any 

questions. 
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ABSTRACT

Mary Malek

Background

Access to abortion at 20 weeks’ gestation 
and over for psychosocial reasons (e.g., 
economic disadvantage, domestic 
violence) is limited worldwide due to legal 
restrictions, a low availability of services, 
and widespread stigma. In Victoria, 
Australia, where these abortions are legal, 
there is only one provider in the state: The 
Abortion and Contraception Service (ACS) 
at the Royal Women’s Hospital. This study 
aimed to explore the care experiences of 
healthcare providers of these abortions at 
the ACS in relation to quality of care.

Method

An exploratory qualitative study design 
was employed. Participants were recruited 
by convenience and purposive sampling. 
In-depth, semi-structured interviews were 
undertaken by researchers who were 
experienced in trauma-informed care to 
explore enablers and barriers to quality 
abortion care with participants. Interviews 
were transcribed and analysed using 
reflexive thematic analysis, facilitated by 
NVivo software.

Result

Thirteen providers participated in the 
study. They had a range of professions 
(medicine, nursing, midwifery, social work, 
and Aboriginal health clinical backgrounds) 
and levels of experience working in abortion 
care. Four themes emerged from the 
thematic analysis: (i) Delivering quality care; 
(ii) Strengthening the service; (iii) Being 
an abortion provider is challenging; and 
(iv) Navigating a complex environment. 
Participants felt that they delivered holistic, 
respectful and timely abortion care but also 
that there were barriers within their abortion 
service that needed to be addressed to 
improve quality of care, such as being 
understaffed at times and the lack of 
written information to give to patients. At 
the personal level, they found that providing 
abortion care could be emotionally 

demanding but felt well-supported by their 
peers and managers to do so. Barriers 
to providing care in the wider healthcare 
system were also noted, such as the 
absence of other services in the state 
providing abortions at 20 weeks and over 
for psychosocial reasons. The COVID-19 
pandemic was also found to have disrupted 
the provision of abortion care.

Conclusion

The research highlighted the importance 
of holistic, respectful, safe and timely 
abortion care and the need for adequate 
supports to sustain abortion providers in 
their emotionally challenging role. It also 
underscored the urgent need for more 
abortion services in Victoria to enable 
equitable access to abortion at 20 weeks 
and over for psychosocial reasons.
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Exploring Healthcare Providers’ Experiences of Delivering Abortion Care at 20 Weeks and 
Over in Victoria
Supervisor Names and Institute Affiliations:

Main supervisor – Dr. Alyce Wilson

Co-supervisor – Prof Caroline Homer

Global Women’s and Newborn’s Health Group, Burnet Institute

I’m Mary and I’m a postgraduate medical 

student at Monash who completed 

my BMedSc Hons in 2022 with the 

Global Women’s and Newborn’s Health 

(GWNH) group at the Burnet Institute. I 

chose my project because I’ve always 

been passionate about sexual and 

reproductive healthcare and advocating 

for reproductive rights and wanted to be 

involved in research in the area. This year 

exceeded all my expectations – I had 

the opportunity to meet and collaborate 

with leading researchers and clinicians 

in the field, study my area of interest 

in great depth and develop my writing, 

communication and critical thinking skills. 

I had a wonderful experience with the 

GWNH team at the Burnet who are some 

of the most friendly, knowledgeable and 

encouraging people you could meet. 

I couldn’t recommend doing a project 

with them more. Feel free to contact me 

via email (mmal67@student.monash.

edu) if you’d like to know more about my 

experiences of the Honours year.
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ABSTRACT

Georgia Maroske

Background

Breastfeeding has long been recognised 
as the most suitable form of nutrition for 
the first 6 months of life and supplemental 
breastfeeding continues to be beneficial 
beyond this period. It brings great benefit to 
both mother and child, reducing acute and 
chronic disease as well as providing for the 
needs of a growing child and enhancing the 
mother-child bond. Yet, breastfeeding rates 
are well below the recommendations made 
by the WHO and Australian guidelines. 
Many complications may impact this 
optimal feeding method, often leading to 
early cessation of breastfeeding. Rural 
and regional areas of Australia are often 
under-serviced with decreased accessibility 
to healthcare and breastfeeding supports, 
potentially contributing to the low 
breastfeeding rates. 

Aim

This research project aims to explore 
common breastfeeding complications 
experienced by women in Gippsland, rural/
regional Victoria. It will also identify rural/
regional breastfeeding support services, 
understand the referral pathways between 
services, and explore the challenges with 
accessing these services.

Method

This study took place in Gippsland, 
Victoria, Australia in 2022. Data was 
collected through interviews with mothers 
and clinicians. Inclusion criteria required 
that mothers had recent breastfeeding 
experience, and clinicians had experience 
in the support of breastfeeding mothers 
and management of breastfeeding 
complications. Audio recordings of the 
interviews were transcribed, and a thematic 
analysis of the data was undertaken. 

Result

In this study, a total of 20 mothers and 
18 clinicians were interviewed. Mothers 
and clinicians both identified a need for 
increased understanding and diagnosis 
of breastfeeding complications, as well as 
consistent treatment advice. Specifically, 
clinicians expressed that this inconsistent 
care was likely the result of insufficient 
evidence in this understanding of best 
diagnosis and treatment guidelines. 
Mothers noted that while there are a variety 
of relevant health professionals in the 
Gippsland area, there were several barriers 
preventing mothers from accessing this 
support in a timely manner. These barriers 
included poor awareness of local services, 
long delays before available appointments, 
geographic isolation, and financial cost. 

Conclusion

These findings suggest that there is a 
need for more research into breastfeeding 
complications, and their treatment options, 
in order to develop good evidence-
based healthcare guidelines. Additionally, 
breastfeeding education needs to be 
integrated into the curriculum of healthcare 
professionals. Within the Gippsland region, 
there needs to be better promotion of 
available breastfeeding support services 
so that mothers know when and how to 
access these supports.
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Experiences of Breastfeeding Complications in Rural Gippsland - Perspectives From 
Clinicians and Mothers
Supervisor Names and Institute Affiliations:

Dr. Eleanor Mitchell and Dr. Adelle McArdle - Monash University Rural Health, Faculty of Medicine Nursing & Health Sciences

While completing fourth year in 2021, I was 

open to the idea of completing an Honours 

research project in 2022. I found a topic that 

I loved and arranged a video call with the 

two supervisors. We were a good match, 

and I decided to go ahead with the 

research project. 

My project has been a perfect combination 

of my interests – rural medicine, women’s 

health, and improving access to healthcare 

in rural areas. 

While I didn’t initially have an interest in 

research, I have really enjoyed my topic and 

now have a greater appreciation for the effort 

that goes into medical research. The skills 

that I have developed this year will make 

me much more likely to contribute to other 

projects in the future.

Future students are welcome to contact me 

gmar0011@student.monash.edu
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ABSTRACT

Molly McLaughlin

Inflammation is the body’s natural defensive 
response to harmful stimuli such as infection 
and tissue injury, assisting in the removal 
of damaged cells and the subsequent 
regeneration of healthy tissue. Aberrant 
or persistent inflammation is a key driver 
of a wide variety of diseases including 
Graft-versus-Host Disease (GVHD), an 
often-fatal complication of allogeneic 
haematopoietic stem cell transplantation 
(HSCT). In its acute form, pre-treatment 
conditioning and transplanted donor 
stem cells result in an immune response 
being launched against the epithelium of 
the skin, liver and gastrointestinal tract. 
Currently, effective treatment options are 
lacking: steroids are the only universally-
approved therapy, with a success rate of 
approximately 50%. Mesenchymal stem 
cells (MSCs), with anti-inflammatory and 
immunomodulatory properties, have 
been trialled in GVHD, however their 
progression to clinical use in adults has 
been disrupted by heterogeneous results 
and safety concerns. Endometrial MSCs 
(eMSCs) present a promising alternative 
source of MSCs, as they retain the desirable 
anti-inflammatory, immunomodulatory, 
non-fibrotic tissue repair and angiogenic 
properties of MSCs, while potentially 
overcoming the aforementioned issues 
plaguing other MSC types. In particular, 
eMSCs treated with the transforming growth 
factor beta receptor (TGF- R) inhibitor 
A83-01 (eMSCs/A83-01) have been shown 
to retain their stemness and refrain from 
differentiating when cultured in-vitro. Thus, 
this project sought to characterise the gene 
and protein expression profile of eMSCs/
A83-01 exposed to inflammation, as well 
as to observe the effect of these cells on 
inflamed intestinal cells, to determine if they 
could be pursued as a potential therapeutic 
for inflammatory diseases such as GVHD. 
eMSCs/A83-01 exposed to inflammation 
(stimulated eMSCs) demonstrated 
an increased expression of the anti-
inflammatory and immunomodulatory 
genes IL-6, IL-10 and IL-17A as compared 

to non- stimulated eMSCs, as well as of 
genes which promote intestinal epithelial cell 
proliferation and differentiation (IL-33 and IL-
28A). Genes involved in haemocompatibility 
such as CD46, CD55, CD59, CFI and 
CFH, as well as the genes for cytokines 
that govern intestinal tissue repair including 
KGF and HGF, were strongly expressed 
in both stimulated and non-stimulated 
eMSCs. Stimulated eMSCs upregulated 
expression of immunomodulatory and 
anti- inflammatory proteins including 
CD274 (95% of cells) and HLA-ABC (90% 
of cells) as compared to non-stimulated 
eMSCs. IDO, a potent anti-inflammatory 
marker, was expressed exclusively in 
stimulated eMSCs. These data suggest 
that eMSCs/A83-01 have the capacity to 
alter their gene and protein expression 
when exposed to inflammation in order 
to exert immunoregulatory and anti-
inflammatory effects, while inherently 
expressing high levels of tissue repair and 
haemocompatibility proteins, providing 
reassurance as to their safety. 
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Endometrial Mesenchymal Stem Cells as a Unique Cell Source for 
Treatment of Graft-versus-Host Disease
Supervisor Names and Institute Affiliations:

Dr. Shanti Gurung and Professor Caroline Gargett

The Ritchie Centre, Hudson Institute of Medical Research Monash Health, Monash University

I completed Year 4C as an undergraduate 

student in 2021 and intermitted from 

medicine during 2022 for the BMedSc(Hons) 

year. I find myself naturally gravitating 

towards O&G and therefore I sought out 

a project in this realm. Initially I was to 

be conducting research into finding a 

diagnostic marker for endometriosis. Owing 

to difficulties collecting the appropriate 

samples due to reduced surgeries as a result 

of COVID-19, I was moved onto an entirely 

new project. While not what I had signed up 

for, I found that once I had a grasp on the 

key concepts of my new topic (such as Graft-

versus-Host Disease and mesenchymal 

stem cells), I thoroughly enjoyed gaining 

new skills in the lab and learning lots about 

topics I wouldn’t have initially chosen. I would 

encourage all future BMedSc(Hons) students 

to adopt a similar mindset – mostly we all 

have no clue about what we’ve truly signed 

ourselves up for, so be open-minded and 

you’ll learn a lot! To any future BMedSc(Hons) 

students, feel free to get in touch if you have 

any questions or are looking for general tips 

about how to make the most of your year.
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ABSTRACT

YiJie Neo

Background

The coronavirus disease 2019 (COVID-19) 
pandemic led to an unprecedented, 
widespread, and rapid uptake of 
telehealth in many fields of healthcare, 
including maternity care. Monash Health 
implemented a new low-cost antenatal 
care schedule for both high- and low-risk 
pregnancies in March 2020, which has 
been sustained for more than two years 
since the start of the pandemic. With ever-
increasing healthcare costs, we need to 
evaluate new interventions to ensure they 
give value for money. To our knowledge, 
there have been no cost analyses of 
broadly implemented telehealth-integrated 
antenatal care.

Aim

To perform a comparative cost analysis 
of telehealth-integrated and in-person 
antenatal care at Monash Health.

Method

We conducted a retrospective comparative 
cost analysis, from the health service and 
individual patient perspective. Women 
with a singleton pregnancy who received 
antenatal care and gave birth at Monash 
Health between 1 January 2018-22 March 
2020 (pre-telehealth) and 20 April 2020-
31 December 2021 (post-telehealth) were 
included. Data were extracted from electronic 
medical records, and baseline characteristics 
and clinical outcomes were compared 
using the T-test or Mann-Whitney U test 
for continuous variables, and Pearson’s 
chi-squared test or Fisher’s exact test for 
categorical variables. Equal-sized propensity 
score matched cohorts were generated, 
matched for baseline characteristics and pre-
existing comorbidities. We assigned costs 
for all outpatient, inpatient and emergency 
department episodes of care at Monash 
Health, and calculated an average cost 
per birth in each cohort. Travel costs were 
estimated based on the average distance 
and time for travel.

Result

Matched pre- and post-telehealth cohorts 
(both n=13534) were generated from 
the pre-telehealth (n=18628) and post-
telehealth (n=14137) populations. They 
were balanced for differences in maternal 
age, sociocultural or demographic 
variables and comorbidities (anxiety, 
depression and neurological disorders). 
We found a $122 increase in costs per 
birth in the post-telehealth cohort, for a 
total cost of $12069 per birth. This was 
driven by a $188 increase in outpatient 
costs, associated with half an additional 
antenatal appointment per birth, but offset 
by a $99 decrease in patient travel costs. 
The post-telehealth population also had 
rate increases in gestational diabetes 
(>5%), caesarean section (>3%), neuraxial 
analgesia (>5%), and speciality-led (>1%) 
or collaborative care (>3%) models 
(p-values all <0.0001) compared to the 
pre-telehealth population. There were no 
significant differences in pre-eclampsia, 
severe maternal morbidity, maternal death 
or fetal death in utero.

Conclusion

Telehealth-integrated antenatal care 
ensured ongoing pregnancy care during 
the pandemic. Our findings show that it 
enabled the health service to provide a 
greater volume of care for more complex 
pregnancies, while maintaining safety and 
quality, for only a minimal cost increase. 
This study was, to our knowledge, the 
first cost analysis of telehealth-integrated 
antenatal care for both high- and low-risk 
pregnancies. It highlights the need for 
further research into telehealth in maternity 
care, including on broader societal impacts, 
and more comprehensive valuations of 
benefits and costs of telehealth to patients 
and other stakeholders.
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A Cost Analysis of Telehealth-Integrated Antenatal Care
Supervisor Names and Institute Affiliations:

1. A/Prof Kirsten Palmer (Department of Obstetrics and Gynaecology, Monash University)

2. A/Prof Emily Callander (Monash Centre for Health Research and Implementation, Monash University)

I decided to do my BMedSc(Hons) after 

Year 4C because I’ve always wanted to 

be a researcher, and my Women’s Health 

rotation cemented my desire to explore the 

field further. I thought I might enjoy having 

a dedicated year to focus on a research 

project, rather than trying to juggle it 

alongside my medical degree. I’m glad to 

say that having reached the end of the year, I 

absolutely loved it! 

I chose this project because I love numbers 

and wanted to build skills in statistics and 

working with large datasets. My passions 

are in Women’s Health, Public and Global 

Health, and I wanted to contribute to our 

understanding of how health services impact 

vulnerable population groups.

For any prospective students, I would echo 

the advice I received from my seniors: you 

will come to love your topic, but a great 

supervisory team that is the right match for 

you is priceless! I’m so grateful that I was 

able to work with and learn from two brilliant 

and inspirational women who are leaders in 

their respective fields! I am very happy to be 

contacted in the future if you’re wondering 

whether an Honours year might be for you!
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ABSTRACT

Wiqas Saieed Nugroho

Background

Stroke is one of the most notable causes 
of seizures in adults. Patients affected 
with post-stroke epilepsy (PSE) develop 
long-term impairments affecting their day 
to day lives with younger stroke patients 
with epilepsy having a higher mortality rate 
than patients without PSE. Various risk 
factors for post-stroke epilepsy have been 
identified including stroke severity, cortical 
involvement, and carotid circulation territory 
involvement. A recent study by Monash 
University and Nanjing University found 
that the characteristics of the glymphatic 
clearance system of the brain were 
associated with the risk of developing PSE. 
These characteristics include perivascular 
spaces (PVSs) which can be measured and 
characterized through the use of a high-
resolution MRI. With the use of this data, it 
can aid in the prediction high-risk patients 
for developing PSE. This study plans 
to validate the usage of PVS as a novel 
imaging biomarker for PSE.

Aim

To identify PVS characteristics and clinical 
characteristics associated with an increased 
risk of developing PSE. 

Method

An automated algorithm called the 
multimodal autoidentification of 
perivascular spaces (MAPS) was optimized 
and applied to accurately measure PVS 
using both T1-weighted and FLAIR MRI 
scans of stroke patients. MAPS was 
applied to a total of 57 stroke patients 
including 32 non-epileptic and 25 post-
stroke seizure acute ischemic stroke 
patients. PVS characteristics, including 
number and volume of PVS as well as 
asymmetry index of PVS were calculated 
and compared between the patient 
groups. Clinical risk factors were also 
assessed for their contribution to the 
development of PSE. 

Result

Univariate analysis showed that the 
absolute asymmetry index score was 
found to be associated with PSE along with 
several clinical characteristics including 
cardiopathy, dyslipidemia, and anterior 
circulation involvement. Multivariate analysis 
demonstrated that high asymmetry index 
score (AI≥0.2) was an independent predictor 
of PSE (OR = 19.8 95% confidence interval 
(1.8-221.7) with p-value of 0.015). A majority 
of PSE patients displayed an asymmetry of 
PVS with a higher amount contralateral to 
the lesion. 

Conclusion

These findings propose that post-stroke 
epilepsy is mainly associated with a high 
absolute asymmetry index score not the 
total amount of PVS, when corrected for 
several clinical characteristics including 
cardiopathy, dyslipidemia, anterior 
circulation involvement, severity of stroke, 
and cortical involvement. This finding 
can be used to predict high-risk arterial 
ischemic stroke (AIS) patients in 
developing PSE, which could potentially 
be used in future to select appropriate 
treatment streams.
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The Relationship Between Post-Stroke Epilepsy (PSE) and Perivascular Spaces (PVS) in the Brain’s 
Glymphatic System
Supervisor Names and Institute Affiliations:

Supervisors:  Dr. Ben Sinclair 

  Dr. John-Paul Nicolo 

Department:  Department of Neuroscience 

Institute: Alfred Central Clinical School  

I am a transfer student from the University 

of Indonesia, and am currently a 4th year 

medical student. I chose my project because 

I wanted something that was more on the 

clinical side and was also interested in 

radiology and neurology at that time. But it 

turns out that my research actually had more 

technical skills needed that I at first did not 

realize. As a result, I was able to develop 

some basic coding skills that I have always 

been interested in. Although challenging 

at first, I very much enjoyed my research 

year with all the support I’ve gotten from 

my supervisors and the other students 

in the iBrain group.  As BMedSc(Hons) 

was also more self-directed than the past 

three years of medical school, I developed 

independence and started to understand the 

method of learning that works best for me. 

Overall, a very fun and educative research 

year. 
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ABSTRACT

Josephine Owen

Background

Trained immunity is an emerging 
concept in the field of immunology that 
describes innate immune memory: the 
functional reprogramming of innate 
immune cells in response to prior 
stimulation. Usually studied in the 
context of vaccinations, research on 
trained immunity has highlighted the 
ability of trained innate immune cells to 
alter immune responses to secondary, 
heterologous stimuli to improve patient 
outcomes. However, it is unknown 
whether this trained immunity can 
develop in premature neonates.

Aim

This study will examine the developing 
innate immunity by investigating the effect 
of gestational and postnatal age, and the 
acute and longitudinal effects of intrauterine 
events (e.g., chorioamnionitis and antenatal 
corticosteroids) on premature neonatal 
immunity. 

Method

Flow cytometry data collected from the 
Neonatal Immunology and Coagulation 
(NeoICog) study was analysed: Peripheral 
blood was collected from 28 premature 
neonates born at 24+0 to 28+6 weeks 
gestation across several timepoints (cord 
blood, day 1 post-birth, week 1 post-
birth, week 2 post-birth, and 36 weeks 
corrected gestational age). Blood was 
stimulated overnight with 100 ng/ml 
lipopolysaccharide, or vehicle-treated as a 
control.

I developed and applied a flow cytometry 
gating strategy to identify monocyte and 
dendritic cell subtypes. I then analysed 
receptor expression of CD85k (an inhibitory 
receptor), CD86 (an activation receptor) 
and CD163 (an anti-inflammatory receptor) 
in these cells using the percentage 
of receptor positive cells and mean 
fluorescence intensities.

Result

Both gestational and postnatal age had 
significant effects on monocyte functions. At 
rest, advancing gestational and postnatal age 
was associated with increasing proportions 
of intermediate monocytes, which are 
predominantly involved in T cell activation. 
Upon lipopolysaccharide stimulation, 
however, increasing proportions of classical 
monocytes were seen, which are involved 
in antigen recognition and phagocytosis. 
Increasing gestational and postnatal age 
were also correlated with greater inhibition 
of inflammatory responses, as evident by 
increased expression of CD85k on monocyte 
and dendritic cell subtypes. 

Chorioamnionitis was associated with 
reduced CD85k and CD163 abundance 
over time on dendritic cells and intermediate 
monocytes, respectively. These findings 
suggest the development of an innate 
immune memory resulting in increased pro-
inflammatory responses by these cells. 

In contrast, exposure to antenatal 
corticosteroids close to the day of birth 
was associated with a longitudinal increase 
in CD85k abundance on conventional 
dendritic cells. Thus, antenatal exposure to 
corticosteroids appears to increase inhibitory 
immune responses by neonatal conventional 
dendritic cells, and these immune changes 
are retained for weeks after birth.

Conclusion

These findings demonstrate a significant 
role of age, both gestational and postnatal, 
on the developing preterm innate immune 
system. Further, these results illuminate the 
possibility for the development of trained 
immunity in very/extremely premature 
neonates in response to intrauterine 
exposures. Here, chorioamnionitis appears 
to promote future pro-inflammatory 
responses, whereas more recent antenatal 
corticosteroid exposure is associated with 
inhibition of future inflammatory responses.  
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The Efficacy of Elective Delayed Sternal Closure Following Surgery for Congenital Heart Disease
Supervisor Names and Institute Affiliations: Prof Marcel Nold1,2,3, Dr. Ina Rudloff1,2 and Dr. Steven Choy1,2 

1. Department of Paediatrics, Monash University, Melbourne, Victoria 3168, Australia.

2. Ritchie Centre, Hudson Institute of Medical Research, Melbourne, Victoria 3168, Australia.

3. Monash Newborn, Monash Children’s Hospital, Melbourne, Victoria 3168, Australia.

Hi, I’m Josephine! I started my 

BMedSc(Hons) project at the Hudson 

Institute of Medical Research after year 4C. 

Having thoroughly enjoyed my paediatric 

rotation, I was keen to be more involved 

in the field. However, I was also interested 

in getting some hands-on lab experience, 

which led me to choosing my project. 

There was lots of flexibility in my project 

to take it where I wanted, which I greatly 

enjoyed. Being able to focus on the concept 

of trained immunity really excited me. Trained 

immunity describes innate immune memory, 

which counters the belief that only adaptive 

immune cells can develop memory. It was 

fun to study a novel topic that “re-writes the 

textbooks”, and I think that is one of the most 

exciting parts of research – discovery. 

I’ve loved having the opportunity to be 

involved in research and being able to 

develop skills outside of what I have learned 

in medicine. It has been a busy year, but 

very rewarding! If you have any questions or 

would like to know more, I am very happy to 

be contacted. My email is:  

jowe0003@student.monash.edu
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ABSTRACT

Pamod Peiris

Background

Patients in a trauma setting almost always 
have some degree of anaemia during 
their admission. A variety of factors play a 
role in the development of anaemia with a 
functionally iron deficient state being a major 
contributor. Anaemia is often treated in this 
setting with the use of blood transfusions 
however increased administration of blood 
products have been found to have worse 
outcomes for patients. As such the role 
of iron stores, hepcidin and inflammation 
were looked at to determine what occurs. 
Anaemia has also been found to have 
an association with worse functional 
outcomes. However, few studies have 
looked at the functional outcomes of trauma 
patients with a focus on their recovery 
post anaemia.  Elderly patients have also 
been found to have worse outcomes with 
regards to trauma. As such, establishing a 
relationship between anaemia and recovery 
is important.

Method

Trauma patients were screened at 
admission and followed until day 3 to 5 
of their stay. At this point eligible patients 
were consented and recruited into the 
study. Questionnaire administration and 
hepcidin collection occurred at days 3 
and 10 with blood sampling occurring at 
admission, day 3, 7, and 10. Patients were 
only followed until they were discharged or 
at the endpoint of day 10. Retrospective 
data was collected between April and 
June 2022 with permission from the Alfred 
Health Trauma registry. Eligible patients 
were followed until day 10 or discharge. 

Result

A total cohort of 102 patients were recruited 
made up of 82 retrospective and 20 
prospective patients. Males had a greater 
haemoglobin concentration at admission (Mn 
= 135.9, SD = 18.3) compared to females 
(Mn = 122.4, SD = 17.9) at admission (p < 
0.001). There was also a significant difference 

at day 3 in haemoglobin concentrations 
when comparing men and women. 
Differences in Tsat between admission (Mn 
= 30.7, SD = 14.5) and day 3 (Mn = 16.3, 
SD = 7.2) were found to decrease in men 
(p = 0.02). However, no such findings were 
significant in females despite a reduction in 
Tsat level. The proportion of patients with FID 
or absolute ID also increased from 41.2% at 
admission to 90% at day 3. Similar increases 
were seen when looking at a population level. 
Functional outcomes showed no difference 
between sexes however, with increasing age 
a correlation was found at the population 
level between worsening physical fatigue (r = 
0.55, p = 0.05) at day 3. Similarly, at day 10 
age was found to have a strong correlation 
between general fatigue (r = 0.75, p = 0.08) 
and physical fatigue (r = 0.78, p = 0.07), 
however, these results were trending and not 
statistically significant 

Conclusion

Our study assessed the role that anaemia, 
iron stores and sex played in the functional 
recovery of elderly patients and whether 
there were any sex differences present. 
However, no conclusive inferences could 
be determined. As such, more research into 
iron deficiency, inflammation and hepcidin 
need to occur with regards to patient’s 
functional outcomes.
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Sex Difference in Iron Stores, Red Cell Production and Functional Outcomes in 
Older Patients Recovering from Severe Trauma
Supervisor Names and Institute Affiliations:

Professor Paul Myles and Dr. Simon Hendel. 

Central Clinical School, Monash University Department of Anaesthesiology and Perioperative medicine, Alfred Hospital

After completing my fourth year of 

Medicine I knew that I wanted to put my 

energy towards a different endeavour 

and undertaking a BMedSc (Hons) 

year provided that for me. Having not 

had much experience within the field 

of research I decided to undertake a 

project within the critical care and trauma 

space which was an interest of mine. The 

honours year posed its own challenges 

however, the research and critical thinking 

skills I have gained have been invaluable. 

The year has made me confident in 

being able to handle any future research 

opportunities that may occur. I was 

also incredibly lucky to be welcomed 

into the department of Anaesthesiology 

and Perioperative medicine who were 

instrumental in being able to have a 

positive honours experience. 

I am happy to be contacted by future 

students who may be interested in 

conducting an honours year at 

ppei0001@student.monash.edu.
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ABSTRACT

Dangyi (Donna) Peng

Introduction

The ambient temperature of the operating 
theatre during surgery on patients with 
major burns is commonly increased to 
prevent hypothermia. However, the evidence 
for its efficacy and safety is limited. In 
addition, significant consequences for staff 
performance and infection control exist. 
There is a need to reassess the contribution 
of ambient temperature control towards 
achieving patient normothermia. This study 
aims to investigate the efficacy of ambient 
temperature of 27°C as part of a multi-
faceted approached for maintenance of 
patient normothermia in major burn surgery. 

Method

This is a prospective pilot study involving 
adult burn patients with ≥20% TBSA burn 
injuries. In all surgery involving TBSA ≥20%, 
the intraoperative ambient temperature 
is routinely set to 27°C. Other warming 
measures are utilised concurrently as per 
Alfred Health guidelines. Patient temperatures 
are monitored intraoperatively. The consultant 
surgeon or anaesthetist may request ambient 
temperature setting to be increased beyond 
27°C if necessary. 

The primary outcome is the number of 
occasions where ambient temperature is 
increased beyond 27°C. Data regarding the 
indication, decision maker and timing of 
decision are recorded. Secondary outcomes 
include patient hypothermia, hospital and 
intensive care unit length of stay, total number 
of operations and mortality.

Result

Data for 17 eligible patients and their 50 
surgical events were recorded. Theatre 
ambient temperature was set above 27°C 
in two cases. There were five instances of 
pre-operative hypothermia. There were ten 
instances of patient hypothermia during 
surgery. Comparing surgical events with and 
without intraoperative hypothermia, higher 
total %TBSA and lower baseline patient 
temperature were significantly associated 
with the hypothermic group (p=0.003 and 
p=0.0002 respectively).

Conclusion

The protocol implemented was not able to 
prevent intraoperative hypothermia in all 
cases. Ambient temperature at or below 27°C 
was sufficient in 96% of surgeries. This study 
has highlighted the depths of unknowns, 
and the degree of guesswork involved, 
regarding theatre and patient temperature 
management in burn care. Poor adherence to 
hospital guidelines for patient warming need 
to improve. Reconsideration of burn surgical 
approach is required to reduce procedures 
performed on already hypothermic patients.  

39

Management of Operating Theatre Ambient Temperature for Patients with 
Major Burns in a State-Wide Adult Burns Centre
Supervisor Names and Institute Affiliations:

Heather Cleland1,2, Cheng Hean Lo1,2

1. Victorian Adults Burns Service, The Alfred, Melbourne, Victoria

2. Central Clinical School, Monash University

Having been fascinated by surgery during 

medical school, it was my pleasure to 

complete a BMedSc(Hons) with the Victorian 

Adult Burns Service at The Alfred. 

This year checked many boxes for me. I 

wanted the opportunity to observe and 

be involved in the operating theatres and I 

enjoyed the break from clinical medicine. 

This year has allowed me to develop 

invaluable skills in scientific enquiry and 

academic writing. I learnt how to liaise 

with clinicians as a researcher. I had the 

opportunity to travel, and to present at an 

international conference. 

There will undoubtedly be difficulties 

throughout the year. The weeks leading up to 

thesis submission may come with long nights 

and lots of caffeine. Nonetheless, seeing the 

hard work come together, and being able 

to share and reflect on the year with other 

BMedSc(Hons) students was incredibly 

satisfying. I am grateful to my supervisors A/

Prof Heather Cleland and Mr Cheng Lo who 

supported me endlessly. 

If you are considering a BMedSc(Hons) year, 

particularly in a clinical or surgical project, I 

am more than happy share my experience 

further or provide advice at 

dpen0005@student.monash.edu. Good luck!
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ABSTRACT

Mariza Nabila Putri
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Emergency Medicine in Indonesia
Supervisor Names and Institute Affiliations:

(Supervisor) Dr. Alexander Olaussen – School of Primary Allied Health Care, Monash Uni, Australi

(Co-Supervisor) A/Prof. Gerard O’Reilly – School of Primary Allied Health Care, Monash Uni, Australia

(Resource person ) Dr. Taufiq Abdullah, Sp.EM – Faculty of Medicine, Universitas Brawijaya, Indonesia  

Hi there! This is Mariza speaking. I’m a 

4th-year medical student from Universitas 

Indonesia who got lucky to be spending a 

research year here at Monash University. A 

year of Honours in Monash was the most 

fantastic time I ever had during the four years 

I have spent in medical school. I was able to 

explore in-depth what I have been interested 

in that wasn’t available at my home school 

and Monash facilitated me through it! I was 

also lucky to meet very helpful and attentive 

supervisors that give me a lot of chances 

to learn a lot, not just in research, but also 

medicine in general. 

If you would like to get to know more 

about it, don’t hesitate to contact me on 

nabilamariza@gmail.com. See ya!

Background

Indonesia is one of the most populated 
countries ranking fourth most populated 
and fifteenth largest country in the world. 
Populated with 277,164,912 (2021) people 
with more than 17,000 small islands 
where around 6,000 are known to be left 
inhabited, making it the largest archipelago 
in the world. In Indonesia itself, EM or EMS 
is still a very uncommon concept. Unlike 
most countries, Indonesia doesn’t have 
an integrated EMS system. The country 
has various kinds of medical centres and 
numerous hospitals but none of them 
owns an ambulance that is specified 
for emergency use. The most recent 
development that happened to EM in 
Indonesia is the recognition of EM as a 
specialty in Universitas Brawijaya, Malang.

Method

A survey was conducted through qualtrics 
and was disseminated to an Indonesian 
organisation of EM specialists, as well as 
doctors, medical students, nurses, and 
staff that have worked in Indonesian EDs 
beforehand. The responses to this survey 
have been analysed and summarised in 
this report.

Result

With 113 responses recorded, it is clear 
that emergency medicine is still a new and 
progressing sector in Indonesia’s healthcare 
system. Most EDs in Indonesia has their own 
hotline number and ambulance but this does 
not change the fact that people still prefer to 
walk into the ED by themselves. So far, only 
a few Indonesian EDs are equipped with EM 
specialists, leaving the rest of them handled 
by physicians trained in emergency courses.

Conclusion

The EM care system in Indonesia is still 
progressing to meet its ideal shape. Most 
issues that come to light are associated 
with the training of physicians working in the 
emergency scenes, the little awareness of 
EM care and the confusing procedures to 
seek EM treatment. With hands joined by 
the stakeholders together with the citizens, 
EM in Indonesia will be able to keep on 
growing to meet the needs of the country. 
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ABSTRACT

Nindita Putri

Background

Hip osteoarthritis (OA) causes pain and 
disability, resulting in a global economic 
burden as at least one out of four people is 
affected by hip OA. There is no approved 
disease- modifying drug to slow disease 
progression with the end-stage disease 
being treated by a total hip replacement. 
Preventive measurements need to be taken 
to reduce the burden of disease due to the 
incurable nature of hip OA. As the imaging 
technology has advanced and improved, 
it allows for better and more accurate hip 
imaging, especially magnetic resonance 
imaging (MRI), to detect the early structural 
changes of hip OA. No previous studies have 
examined the natural history and correlates 
of the early structural changes of hip OA, 
cartilage defects and bone marrow lesions 
in the asymptomatic populations to inform 
preventive strategies. 

Method

A prospective cohort study was performed 
with 140 community-based asymptomatic 
participants recruited from the Melbourne 
Collaborative Cohort Study (MCCS). 
Participants underwent an MRI of the 
dominant hip at baseline (2009-2010) and five 
years later (2014-2015). At baseline, height 
and weight were measured, and data on 
age, sex, physical activity, and occupational 
activity were collected using questionnaires. 
Cartilage defects and bone marrow lesions 
were measured using semi-quantitative 
methods from baseline and follow-up MRI, 
and hip bone shape was measured using 
validated methods from baseline MRI. 
SPSS software was utilised to analyse the 
data. Binary logistic regression was used to 
examine the association between factors and 
the progression of cartilage defects and bone 
marrow lesions.

Result

Progression of cartilage defects was 
observed in 33.6% of participants at the 
superolateral femoral head and 57.1% of 
participants at the inferomedial femoral 
head, and progression of bone marrow 

lesions was seen in 18.6% of participants 
at the femoroacetabulum over five years. 
Greater neck-shaft angle was associated 
with increased risk progression of cartilage 
defects at the superolateral femoral head. 
Greater alpha angle and smaller lateral centre 
edge angle were associated with increased 
progression of bone marrow lesions at 
the femoroacetabulum. For occupational 
activity, sitting was associated with reduced 
progression of cartilage defects at the 
inferomedial femoral head and walking was 
associated with reduced progression of bone 
marrow lesions at the femoroacetabulum. 
Age, sex, body mass index, and physical 
activity were not significantly associated with 
the progression of cartilage defects and bone 
marrow lesions.

Conclusion

This study found that the progression of 
cartilage defects and bone marrow lesions 
were observed in a significant proportion of 
community-based adults without hip OA. The 
hip bone shape was the major predictor of 
the progression of cartilage defects and bone 
marrow lesions. Sitting and walking were 
protective factors against the progression of 
cartilage defects and bone marrow lesions. 
These findings will help inform strategies 
to prevent hip OA by identifying risk factors 
associated with early pathology of hip OA by 
preventing some bone shape abnormalities 
by modifying risk factors in earlier life to 
reduce the risk of hip OA. 
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Natural History and Correlates of Hip Cartilage Defects and Bone Marrow Lesions in 
Community-Based Adults with No Clinical Hip Osteoarthritis
Supervisor Names and Institute Affiliations:

Dr. YuanYuan Wang (Musculoskeletal Epidemiology Unit, School of Public Health and Preventive Medicine, Monash University)

Prof. Flavia Cicuttini (Musculoskeletal Epidemiology Unit, School of Public Health and Preventive Medicine, Monash University)

Hi! I am Nindita, and I had the chance to 

take my BMedSc(Hons) after finishing up 

my 3rd year to learn more about research 

at the School of Preventive Health and 

Public Health in the Musculoskeletal Unit. It 

is also a great opportunity to have a break 

from medicine while being productive and 

developing skills in research. I chose this 

topic as public health has always been 

my interest. Although everything was 

performed online for the first six months, my 

supervisors were incredibly supportive and 

always provided me with amazing feedback. 

I learned and gained so much knowledge 

throughout my honours year. This experience 

made me realise that research is something 

that I would like to do in the future, and I 

highly recommend this program to anyone 

interested in research! 
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ABSTRACT

Arkananta Imannuelito Rahadyan

Background

The world total fertility rate (TFR) has 
declined for the past 60 years. Infertility 
can be caused by male factors, female 
factors, combination, and unexplained 
infertility. Male factors infertility contributes 
to up to 50% of infertility cases. As the 
largest metropolitan city in Southeast Asia, 
Jakarta poses a higher exposure to air 
pollution. In addition, the occupation types 
were more modernized in Jakarta than in 
other rural cities in Indonesia. Living and 
working in a large metropolitan city has 
been thought to affect the psychological 
state of the workers. Amongst risk factors 
of male factor infertility, occupational-
related exposure has been identified to 
have a detrimental effect on sperm quality. 

Objectives

This study aims to determine specific 
occupations that can potentially reduce 
sperm quality. Furthermore, this study also 
aims to determine the association between 
sperm parameters and psychological stress. 

Method

This study is a descriptive cross-sectional 
study involving 24 males coming to 
Yasmin fertility clinic, Jakarta, to undergo 
IUI treatment. Two approaches used for 
data collection were semen analysis and 
structured interview. Semen analysis using 
computer-assisted sperm analysis (CASA) 
was performed before and after sperm 
washing. While sperm chromatin structure 
assay (SCSA) was conducted only before 
washing. The interview was done to 
assess occupational-related psychological 
stress and occupational exposures. 
The data were analyzed descriptively, 
and correlational analysis using linear 
regression was performed

Result

Air pollution was the most exposure 
encountered by participants in this 
study, followed by computer radiation. 
Mean values of sperm concentration, 
total motility, abnormal morphology, 
and velocity were increased after sperm 
washing. The occupational field of public 
administration, defence, and compulsory 
social activities had the highest mean 
sperm DNA fragmentation index (DFI) 
among all categories. Psychological stress 
has a statistically significant correlation 
with sperm motility, abnormal morphology, 
and velocity (p < 0.05).

Conclusion

This study provided an initial overview 
of potential occupational-related sperm 
hazards in Jakarta. Further studies with 
a larger sample population and specific 
occupation type assessment will be 
needed. 
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Association of Occupational-Related Exposure to Sperm Quality on IUI Patients in Jakarta, Indonesia 
Supervisor Names and Institute Affiliations:

Dr. Mulyoto Pangestu, PhD – School of Clinical Science, Monash University 

Dr. Silvia W. Lestari, M.Biomeds, Sp.And – Department of Biology, Universitas Indonesia

Hi! I am Arko, a fourth-year medical student 

at Universitas Indonesia. I had a fantastic 

experience doing my honours year in the 

School of Clinical Sciences. I initially chose 

Monash because I wanted to have a deeper 

understanding of doing medical research, 

one academic skill that I believe is very 

important for my future career in medical 

science. I did half of the project in Indonesia, 

including the data collection, and the rest in 

Australia. It was quite challenging yet exciting 

experience. I learned a lot of valuable 

lessons in terms of doing medical research. 

I am grateful to have very supportive, 

insightful, and kind supervisors who guided 

me throughout my journey in Monash. I 

would like to thank my supervisors and all 

staff for helping me achieve my goals in 

learning medical research.
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ABSTRACT

Angus Ritchie

Background

Simulation-based education (SBE) is 
an established method of laparoscopic 
education. However, with a typical setup 
of one student per simulator, laparoscopic 
simulation requires significant time, 
supervising staff and equipment. A potential 
method to improve training efficiency is 
dyadic practice in which two students work 
together, alternating between physically 
practising and observing. Twice the number 
of students can therefore be trained using 
the same resources. Evidence from other 
medical fields suggests that dyadic practice 
may be an effective teaching method, 
particularly for novice students. There is very 
limited evidence however, for dyadic practice 
in laparoscopic simulation.

Aim

Our aim was to determine the effectiveness 
of dyadic practice compared to individual 
practice for novices learning laparoscopic 
skills. Additionally, we aimed to identify the 
learning experience of novices practising 
laparoscopic skills in dyads.

Method

We conducted a randomised controlled 
trial (RCT) comparing dyadic (intervention) 
and individual practice (control) for learning 
laparoscopic skills. We recruited 40 novice 
medical students to each group. Both 
groups completed a one-and-a-half-hour 
laparoscopic simulation workshop. The 
individual group practised alone, whilst the 
dyad group alternated between practising and 
observing. The participants were assessed 
individually using a validated scoring method 
known as the double glove model. There were 
three assessment tasks: pre-course, post-
course, and an 8-week retention test. 

Participants from both groups completed 
a post-course questionnaire and group 
interview evaluating their learning experience 
in the workshop. We analysed the responses 
using thematic analysis.

Result

A total of 80 participants completed the 
pre-course assessment. However, 31 dyad 
group participants and 35 individual group 
participants completed all assessments and 
were included in the final analysis. There 
was no significant difference in mean scores 
between the two groups at the pre-course 
(dyad: 12.7 [SD 35.5] vs individual: 16.0 
[SD 26.3], p=0.55), post-course (dyad: 
24.8 [SD 28.2] vs individual: 30.3 [SD 27.2], 
p=0.26), and retention assessments (dyad: 
23.7 [SD 26.6] vs individual: 19.6 [SD 24.2], 
p=0.35). The dyad group scores improved 
after the workshop (pre-course vs post-
course: p=0.024) and they maintained this 
improvement at the retention test (post-
course vs retention: p=0.80, pre-course vs 
retention: p=0.018). The individual group 
scores also improved after the workshop 
(pre-course vs post-course: p<0.001), but 
they did not maintain this improvement at 
the retention test (post-course vs retention: 
p=0.003, pre-course vs retention: p=0.32).

For our analysis of the learning experience, 
the major themes for dyadic practice were: 
describing the positive influences of peer-
to-peer support, describing the additional 
insights of peer feedback, recognising the 
benefits of observation, learning being 
hindered by reduced practical time, and 
perceptions of a poor learning environment 
due to teamwork issues. For individual 
practice, the major themes were: assigning 
value to the extended practical time, 
perceptions of independent practice being 
beneficial to understanding, describing the 
limitations of a lack of peer feedback and 
support, and describing the limitations of 
continuous repetitive practice. 

Conclusion

Dyadic practice is non-inferior to 
individual practice for novices learning 
laparoscopic skills and may lead to 
improved long-term retention of acquired 
skills. In addition, dyadic practice is well 
received by learners. 
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Dyadic Practice for the Acquisition of Laparoscopic Skills (DALS) Trial
Supervisor Names and Institute Affiliations:

A/Prof Ram Nataraja, Dr. Maurizio Pacilli

Monash Children’s Simulation, Departments of Surgery & Paediatrics, School of Clinical Sciences, Monash University

I undertook my BMedSc(Hons) year after 

completing 4th year medicine. I decided to 

do an honours year because I was interested 

gaining experience in research. I definitely 

learnt a lot during the year about the 

processes involved in research and scientific 

writing, and found it a valuable experience. 

I chose this project because I found 

medical education and surgical research 

interesting. My supervisors were very helpful 

and I was very grateful for their guidance 

throughout the year. They also provided 

lots of opportunities to get involved in other, 

additional research projects. I would highly 

recommend the honours year to future 

students.
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ABSTRACT

Samuel Robinson

Background

Pacific Island low- and middle-income 
countries (PI-LMICs) experience 
disproportionately high rates of 
communicable and non-communicable 
diseases. This occurs on the background 
of critical health workforce shortages in 
the region. The development of simulation-
based education (SBE) has been identified 
as a priority by stakeholders in the region 
in order to improve workforce training. 
SBE is an educational approach which 
involves replicating an aspect of the clinical 
environment to learn in a safe setting, 
optimising patient safety and clinician 
preparedness. In order for SBE programmes 
to be effective, the context of the initiative 
must be considered. There is a lack of 
published literature on contextual factors 
influencing the uptake of SBE in PI-LMICs. 

This study aimed to describe and evaluate 
factors influencing the uptake of SBE in PI-
LMICs, including enablers promoting its use, 
and barriers preventing its use. It also 
aimed to understand the prior experiences 
and perspectives of PI-LMIC clinicians 
regarding SBE.

Method

A mixed methods approach was utilised in 
this study. Healthcare workers (HCWs) in the 
Pacific Islands were invited to participate in a 
structured survey and semi-structured group 
interviews. Descriptive univariate statistics 
were generated from quantitative data, while 
qualitative data was analysed using reflexive 
thematic analysis in accordance with the 
methodology of Braun and Clarke. 

Result

The survey responses of 56 HCWs from 
12 Pacific Island countries were included 
in quantitative analysis. The most common 
country of practice was Fiji (24/56), while 
the most common occupation was surgery 
(31/56). The most accessible forms of 
simulation included mannequin-based 
simulation (34/67), scenario-based simulation 
(31/56), and simulated patients (18/56). 
Perspectives on simulation were positive, with 

96.4% (54/56) of respondents expressing 
interest in further SBE. Seven Pacific Island 
countries were represented in two interviews 
by 16 participants with significant geographic 
and occupational diversity. Qualitative 
findings corroborated the quantitative survey 
findings, demonstrating that demand for 
simulation is not met by sufficient access. 
Thematic analysis revealed a number of 
enabling factors, including access to basic 
simulation requirements, adaptation of 
programmes to local context, a paradigm 
shift in medical training and the importance 
of institutional recognition of SBE. Barriers 
included a lack of access to the necessary 
resources, non-targeted and unsustainable 
educational interventions and previous 
negative or neutral simulation experiences.

Conclusion

This study supports the expansion of SBE 
programmes within PI-LMICs, with significant 
support and demand from Pacific Island 
HCWs. The findings reveal the unique and 
complex landscape of barriers and enablers 
of SBE in PI-LMICs, factors which should be 
considered prior to the implementation of 
simulation-based initiatives.  
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I completed my BMedSc(Hons) after my 

fourth year of university, predominantly 

motivated by the desire to learn research 

skills and experience something different 

to clinical medicine. I was based in the 

Monash Children’s Simulation Centre at 

Monash Children’s Hospital, which was a 

great working environment. 

I chose my project because I am currently 

interested in Global Surgery, the intersection 

of global health and surgery. This project 

allowed me to explore the importance of 

medical education in global health through 

a surgical lens. 

I had the great privilege of learning from 

A/Prof. Ram Nataraja and Dr. Elizabeth 

McLeod, whose insights into research 

and global health were invaluable. I would 

recommend them highly as supervisors.

The supportive environment of my research 

group and the degree itself provided 

phenomenal learning experiences and a 

great opportunity to build my confidence in 

the research space.

My main advice to future students would 

be to communicate with your prospective 

supervisors to ensure you are on the same 

page, particularly regarding regularity of 

meetings and your expectations of each 

other.

Feel free to contact me via my email: 

srob0015@student.monash.edu

The Monash Pacific Simulation Project: Investigating Factors Influencing Uptake of Simulation-
Based Education in Pacific Island Low- and Middle-Income Countries
Supervisor Names and Institute Affiliations:

Associate Professor Ram Nataraja

Department of Paediatric Surgery, Urology and Surgical Simulation, Monash Children’s Hospital, 246 Clayton Road, Clayton 
Melbourne, VIC, 3168, Australia

Department of Paediatrics, School of Clinical Sciences, Faculty of Medicine, Nursing and Health Sciences, Monash University, Melbourne, VIC, Australia

Dr. Elizabeth McLeod: Department of Paediatric and Neonatal Surgery, Royal Children’s Hospital, 50 Flemington Road, Parkville, 3052
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ABSTRACT

Michaela Ryan

Background

Modified-release paracetamol (APAP-MR) 
may result in prolonged and unpredictable 
absorption after overdose. Guidelines for 
immediate-release paracetamol (APAP-IR) 
overdose may not be suitable for APAP-
MR. In June 2020, APAP-MR preparations 
were up-scheduled from schedule-2 
(available in pharmacy) to schedule-3 
(available by request to a pharmacist only). 
This study aims to ascertain whether the 
up-scheduling has affected frequency of 
APAP-MR overdoses presenting to Monash 
Health and referrals to the Victorian Poisons 
Information Centre (VPIC). 

Method

This is a retrospective cohort study of two 
data sets from June 1st 2017-May 31st, 
2022. Monash Health data were extracted 
using the diagnosis of paracetamol 
overdose coding and electronic medical 
records data. Calls regarding APAP-MR 
overdoses to VPIC were extracted from the 
poison centre call database. Both datasets 
were divided into cohorts before and after 
June 1st 2020. 

Result

From Monash Health, 826 paracetamol 
overdoses presented between June 1st 
2017 and June 2020; 12.7% (106) involved 
APAP-MR. After the legislative change, 723 
cases were identified, 10.1% (62) involving 
APAP-MR. This change was not significant 
(p=0.08, Chi-squared). The median monthly 
paracetamol presentations between the two 
periods increased from 23 (IQR: 20-25.8) to 
28 (IQR: 23-31), p=0.01. This was primarily 
the result of an increase in monthly APAP-IR 
overdoses from 20 (IQR: 17-24) to 25 (IQR: 
20-27), p=<0.01. The monthly presentations 
of APAP-MR overdose did not change 
after the legislative change, with 2 (IQR:2-4) 
before and 2.5 (IQR:2-4) afterwards. 

VPIC received 9056 calls regarding 
paracetamol overdose before June 2020; 

10.9% (n=965) involved APAP-MR. After 
June 2020, there were 6239 calls relating to 
paracetamol, 11.2% (n=699) involved APAP-
MR. This 0.3% increase was not statistically 
significant (p=0.5, Chi-squared). The mean 
monthly paracetamol calls did not increase 
after the legislative change with 246 (05% 
CI:236-257) before and 260 (95% CI:240-
280). The mean monthly number of APAP-
MR calls did not change significantly after 
June 2020 with 27 (95% CI:25-29) before 
and 30 (95% CI: 27-31) afterwards (p=0.07). 
The mean monthly APAP-IR calls did not 
change. [220 (95% CI: 210-229) vs 231(95% 
CI:212-250), p=0.2]

Conclusion

Up-scheduling access to APAP-MR to 
S3 did not change the proportion of 
presentations to Monash Health. However, 
the number of monthly paracetamol 
overdose presentations increased, mainly 
due to APAP-IR overdose. In addition, there 
was no change in the proportion of calls to 
VPIC regarding APAP-MR and the absolute 
number of monthly MR calls did not change. 
In contrast the number of monthly IR calls 
increased. Further legislative changes may 
result in a further deduction in APAP-MR 
overdoses and calls to poisons centres.
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I took a BMedSc(Hons) intermission after 

my fourth year. After the previous two years 

of placement in the pandemic, I wanted to 

branch out and learn some new skills. I also 

wanted to have a taste of research, and a 

BMedSc(Hons) is the perfect opportunity to 

do so. I enjoyed learning about toxicology, 

and this year I was able to work with the 

Monash Toxicology Unit to improve my 

knowledge and produce a thesis I am proud 

of. I chose a desk-based project, so I was 

able to be flexible with my own timetable 

and work remotely from different places 

throughout the year. My advice to anyone 

thinking about doing a BMedSc(Hons) is to 

choose a project that interests you so you are 

motivated to work on it each day. 

Has the Re-Scheduling Of Modified-Release Paracetamol in Australia Affected the Frequency of Overdose?
Supervisor Names and Institute Affiliations:

Assoc Prof Anselm Wong, Prof Andis Graudins 

Monash Toxicology Unit, Emergency Medicine Service, Monash Health

Department of Medicine, School of Clinical Sciences at Monash Health, Monash University

Affiliation: Monash University
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ABSTRACT

Arrafi Paramadya Santosa

Background

At diagnosis, it is difficult to differentiate 
slowly growing prostate cancers from those 
that will be lethal. The discovery of new 
biomarkers that have the potential to better 
identify men at high-risk of dying from their 
prostate cancer (at the time of diagnosis) 
is urgently needed. Research based on 
DNA derived from blood has identified 
heritable DNA methylation marks at the 
VTRNA2-1 region to be associated with risk 
of aggressive prostate cancer. VTRNA2-1 is a 
metastable epiallele with tumour suppressor 
properties. However, little is known about 
DNA methylation at the VTRNA2-1 region 
in neoplastic prostate tissues or whether it 
is also associated with risk of aggressive 
prostate cancer. 

Method

Twenty-four participants, selected from 
the Aggressive Prostate Cancer Study, 
with paired blood and tumour samples 
and Gleason scores ranging from 6 to 9 
in equal proportions were included in this 
study. DNA methylation at the VTRNA2-1 
region was measured using the Illumina 
Infinium MethylationEPIC BeadChip. Blood 
and tumour DNA methylation profiles 
were  compared. Linear regression was 
used to assess the association between 
VTRNA2-1 methylation and risk of prostate 
cancer aggressiveness, assessed by the 
Gleason score.  

Result

DNA hypermethylation at the VTRNA2-1 
region was observed in most prostate tumour 
DNA samples and DNA hemimethylation in 
most blood derived DNA samples. Highly 
correlated DNA methylation across this region 
was observed in blood derived DNA but less 
so in tumour-derived DNA. No association 
was found between VTRNA2-1 methylation 
and aggressive prostate cancer. 

Conclusion

VTRNA2-1 loses its rigid metastable 
epiallele properties in prostate cancer 
tissue. No association between tumour-
DNA methylation at this region and 
aggressive prostate cancer was observed 
although the study had limited power to 
detect such as association.
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Methylation Biomarkers for Identifying Aggressive Prostate Cancer at the Time of Diagnosis
Supervisor Names and Institute Affiliations: Supervisor: Prof. Melissa Southeys1,2,4 and Co-supervisor: Dr. Pierre-Antoine Dugué1,2,3 

1. Precision Medicine, School of Clinical Sciences at Monash Health, Monash University, Victoria, 3168, Australia.

2. Cancer Epidemiology Division, Cancer Council Victoria, Melbourne, Victoria, Australia.

3. Centre for Epidemiology and Biostatistics, Melbourne School of Population and Global Health, The University of Melbourne, Parkville, Victoria, Australia.

4. Department of Clinical Pathology, Melbourne Medical School, The University of Melbourne, Parkville, Victoria, Australia. 

I am a fourth-year medical student from 

Universitas Indonesia undertaking a research 

year in a double degree program with 

Monash. The field I was looking for was 

in Urology and narrowed it down to this 

laboratory-based research. I was not so sure 

about the project at first because my lack 

of skills in the laboratory and statistics, but 

my supervisors were very kind and patient 

to help wherever they can, despite their 

very busy schedules! Definitely grateful for 

their time and for taking me on because I’ve 

learned so much in the lab, including DNA 

extractions and preparing the EPIC arrays! 

A lot of time and effort goes into lab work, 

but it was certainly rewarding in the end. 

This research year has easily been one of my 

favourite highlights as a medical student and 

I will forever cherish this experience. 
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ABSTRACT

Lena Scally-Leprevost

Background

Endometriosis is a chronic inflammatory 
condition which carries a huge burden on 
sufferers. Unfortunately, the disease remains 
highly understudied, despite affecting 
~10% of women, and current clinical 
practices are subpar. An early diagnosis 
of endometriosis is highly important in 
preventing complications, ensuring adequate 
management, and empowering women, 
however, women with endometriosis face a 
6–12 year delay to diagnosis from symptom 
onset. This is largely due to diagnostic 
limitations and the lack of an objective, 
reliable, non-invasive diagnostic tool for 
endometriosis. This study aimed to bridge 
this diagnostic gap by investigating menstrual 
fluid supernatant as a diagnostic bio-sample 
for endometriosis and the presence of 
proteins that could distinguish between 
endometriosis and controls within it.

Method

Proteomics analysis using TMT labelled 
nanoLC ESI MS/MS was performed on 
33 menstrual fluid supernatant samples 
(4 endometriosis, 1 adenomyosis, 
10 comorbid endometriosis and 
adenomyosis, 18 controls). The 
resultant proteome was used to 
identify the presence of endometrium-
specific proteins within menstrual 
fluid supernatant, as well as analyse 
the cells these were derived from, 
and the pathways and processes 
they were involved in. Furthermore, 
proteins identified as differentially 
expressed between control and disease 
groups, as well as promising proteins 
identified in past literature, were 
validated with western blot analysis and 
immunofluorescence.

Result

1628 proteins were consistently quantified 
throughout the samples. Within this 
proteome, cell markers for endometrial 
epithelial and stromal cells, as well as 

their progenitor/stem cells, immune 
cells, and peripheral blood cells were 
identified. 571 of the proteins were 
identified as likely to have originated 
from the endometrium and were involved 
in processes that reflected those of 
menstruation, and the pathogenesis 
of endometriosis. These processes 
included immunity, protein digestion and 
absorption, and cell signalling, migration, 
and adhesion. Between endometriosis 
and controls, 3 differentially expressed 
proteins were identified to be upregulated 
in the disease. Western blot analysis of 
Protein X* identified an almost significant 
(p=0.051) increase in the protein in 
endometriosis as compared to controls. 
Western blot analysis of a separate 
protein identified in the MFS proteome, 
Protein Y*, identified a trend of increased 
expression in adenomyosis (a similar 
endometrial disease) as compared to 
controls. Immunofluorescence supported 
these trends. Interestingly, menstrual fluid 
supernatant was demonstrated 
to be a highly variable and complex 
sample through proteomics quality 
control analyses.

Conclusion

Overall, these data suggest that menstrual 
fluid supernatant is a protein-rich source 
which mirrors some cellular behaviours 
and functions within the endometrium, 
although it appears to be a bio-sample 
of high variability. Protein X, a protein 
involved in inflammation and angiogenesis, 
seems to hold potential as a diagnostic 
marker for endometriosis, and Protein 
Y, a protein which has key functions in 
decidualisation and embryo implantation, 
needs to be further investigated as a 
biomarker for adenomyosis. Larger scale 
proteomics studies and validation attempts 
may help move towards the end goal of 
a non-invasive diagnostic biomarker for 
endometriosis.

*names hidden for confidentiality purposes
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Menstrual Fluid Proteomics for Endometriosis: Towards a Novel, Non-Invasive Diagnostic
Supervisor Names and Institute Affiliations: Dr. Shanti Gurungs1 and Professor Caroline Gargett1,2 

1. The Ritchie Centre, Hudson Institute of Medical Research, Melbourne, VIC, Australia

2. Department of Obstetrics and Gynaecology, Monash University, Melbourne, VIC, Australia

Completely unexpectedly, I chose to 

complete an Honours year following 

Year 4C. I was excited by the idea of a 

new experience and the chance to see 

medicine from a different perspective. 

When choosing projects, I was compelled 

by the lab-based projects and I was 

specifically drawn to this project due to its 

huge importance, relevance, and potential 

to change the lives of the many people 

suffering from endometriosis.

Completing this year was an experience 

for sure, and definitely not easy, but one 

I will never forget. It was so rewarding to 

put so much hard work in this project and 

see the progress, and very refreshing to try 

something completely new and different to 

the usual medicine course structure. From 

this year, I have gained many skills including 

lab skills, creativity skills, critical thinking 

skills, and problem-solving skills which I 

hope to carry through the rest of my life. 

I am very excited to get involved in more 

research in the future!

I also cannot stress enough how amazing 

the environment was at the Ritchie Centre 

– I had unwavering support from the lab 

group and made so many friendships along 

the way!! 

For further information, feel free to contact 

me at lsca0004@student.monash.edu!
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ABSTRACT

Jordi Shahab

Background

Stress-induced hyperglycaemia (SIH) 
is the presence of hyperglycaemia (≥ 
11.1 mmol/L) in patients experiencing 
physiological stress, in the absence of 
diabetes. SIH is documented to occur 
in many forms of critical illness. The 
pathophysiology of SIH is mediated by the 
hypothalamic-pituitary-adrenal axis and 
the adrenal-medullary pathway. Recently, 
it has been recognised that SIH may 
provide utility in the setting of physical 
trauma. Whilst the use of emergency 
department blood glucose levels in trauma 
patients are linked to poor outcomes, the 
same is not established for pre-hospital 
blood glucose. As the adrenal-medullary 
pathway is part of the sympathetic 
nervous system, blood glucose may rise 
immediately following injury. Therefore, 
measurement of pre-hospital blood 
glucose may provide the earliest insight 
into a trauma patient’s response to injury 
and potential outcomes. Many trauma 
scoring systems aim to predict these 
outcomes, but few utilise the objective 
insight provided by biomarkers. 

Aim

The primary aim of this research was to 
investigate the role of pre-hospital SIH in 
prediction of trauma patient mortality.

Method

A retrospective cohort study of adult 
Victorian major trauma patients transported 
by Ambulance Victoria to Victorian 
hospitals, using a linked dataset of pre-
hospital and in-hospital outcomes between 
2018 to 2019. We included Victorian trauma 
patients, and excluded patients based 
on missing pre-hospital blood glucose, 
minor trauma, age under 16, diabetes, 
hypoglycaemia, on hypoglycaemic 
medications and pregnancy. The primary 
outcome was in-hospital mortality, with 
secondary outcomes of emergency 
department disposition and length-of stay. 

Statistical analysis included descriptive 
statistics, construction of receiver 
operating characteristic curves, Youden 
index, univariate and multivariate logistic 
regression. 

Result

Of the 1,179 trauma patients included, 1090 
(92%) did not have SIH and 89 (8%) had 
SIH. Patients with SIH were more likely to 
have a higher Injury Severity Score (P < 
0.001), lower Glasgow Coma Scale score (P 
< 0.001) and lower systolic blood pressure 
(P=0.033). They were also more likely to be 
admitted to intensive care and had a shorter 
median emergency department length-of-
stay. The mortality rate was 9.9% in non-SIH 
patients and 42.7% in SIH (P < 0.001), 
which corresponded to a univariate logistic 
regression odds ratio of 6.8 for mortality 
(P < 0.001). The area under the receiver 
operating characteristic curve for blood 
glucose in predicting mortality was 0.652 
(P < 0.001). The Youden index determined 
an optimal cut-off at 9.7 mmol/L, 
corresponding to a sensitivity of 33.6% and 
specificity of 89.6%. Multivariate backward 
stepwise logistic regression produced a 
final model including age, Injury Severity 
Score, initial blood glucose, Glasgow Coma 
Scale, respiratory rate and systolic blood 
pressure. The area under the receiver 
operating characteristic curve of this model 
was 0.891 (P < 0.001). Blood glucose was 
still a significant predictor of mortality when 
adjusted for injury severity and vital signs. 

Conclusion

This study was the first to demonstrate 
an association between pre-hospital SIH 
and in-hospital mortality in major trauma 
patients. We hope our study promotes 
discussion regarding the potential utility 
of measuring blood glucose in all trauma 
patients to improve trauma patient triage 
and outcomes. 
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The Diagnostic Utility of Pre-Hospital Stress-Induced Hyperglycaemia in Trauma
Supervisor Names and Institute Affiliations:

Dr. Alexander Olaussen

 - School of Primary & Allied Health Care, Monash University, Melbourne

 - Ambulance Victoria, Melbourne

Dr. Michael Noonan

 - Emergency & Trauma Centre, The Alfred Hospital, Melbourne

 - National Trauma Research Institute, The Alfred Hospital, Melbourne

 - Trauma Service, The Alfred Hospital, Melbourne

 - Central Clinical School, Monash University, Melbourne

After completing my penultimate year 

of medicine in 2021, I wanted to try 

something different and enhance my 

research skills, so I chose to complete 

my BMedSc(Hons). I sought a project and 

supervisor that would allow me to develop 

skills that serve as a foundation for my 

career, while managing a good work-life 

balance. My supervisor, Dr. Alex Olaussen, 

helped me achieve all of this and I couldn’t 

have had such a successful and enjoyable 

year without him. I thoroughly enjoyed my 

project, which allowed me to get a taste of 

a research in a critical care specialty, with 

potential to impact clinical practice. The 

project I chose explored the role of blood 

glucose as a biomarker in trauma patients, 

combining ambulance and in-hospital data.

The BMedSc(Hons) year is what you 

make of it, and it will inevitably turn out 

differently than what you anticipate. 

The suspense and ongoing challenges 

are possibly the most exciting part of it. 

Research is stressful, tedious and difficult, 

but in my opinion the outcome is entirely 

worth the process. I am happy to be 

contacted if anyone has any interest in the 

BMedSc(Hons) or research in general!
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ABSTRACT

Sabrina Sutanto

Background

Heart failure (HF) is still a growing concern 
worldwide and the current drugs in place 
are still inadequate to prevent cardiac 
fibrosis due to its various pathological and 
molecular pathways and diverse clinical 
expressions. There is an urgent need to 
explore novel therapeutic targets in order 
to develop new therapeutic options for 
cardiac fibrosis thus improving the clinical 
outcomes in HF patients. Sphingolipid, 
particularly sphingosine-1-phosphate 
(S1P) and ceramide has been shown to 
be contributors to cardiac remodelling 
which includes cardiac hypertrophy and 
fibrosis. Sphingolipid targeted therapy 
is a promising new field as it has been 
linked to various diseases including 
cardiovascular disease. Specific inhibition 
of dihydroceramide desaturase 1 (DES-
1) can lead to a decrease in both S1P 
and ceramide levels and yield favourable 
outcomes in terms of decreasing 
cardiac fibroblast activation and collagen 
accumulation which are integral parts of 
cardiac fibrosis.

Aim

We aimed to study and investigate 
selective DES-1 inhibitor CIN038’s effects 
on cardiac fibrosis and explore the 
underlying mechanisms involved in the 
setting of ischemic reperfusion(I/R) in mice

Method

30 C57BI/6 mice aged 12 weeks were 
randomised into three separate groups: 
sham-operated (n=8), I/R + vehicle 
(trappsol, n=11) and I/R + CIN038 (50mg/kg/
day, n=11). On day 0, a 45-minute temporary 
ligation of the left anterior descending artery 
(LAD) was done to induce myocardial-
I/R injury. Trappsol and DES-1 inhibitor 
CIN038 were administered intraperitoneally 
starting on day 4 to the vehicle and CIN038 
groups, respectively, to the end of the study 
(day 28). On day 27 of the experiment, 
echocardiography was performed to 

determine cardiac function, and the mice 
were culled on day 28. Heart and kidney 
tissue samples were collected for gene 
expression and histological analysis.

Result

I/R injury caused significant cardiac 
function  to decline as shown by 
decreased EF(p=<0.0001) and increased 
mRNA expression levels of fibrotic 
markers: transforming growth factor-beta 
(TGF-β, p=0.0053), tissue inhibitors of 
metalloproteinase 1(TIMP1, p=0.0039), 
fibrotic marker proteins collagen I (COL1A1, 
p=0.0093), fibrotic marker proteins collagen 
III (COL3A1, p=0.0289) and connective 
tissue growth factor (CTGF, p=0.0056), 
inflammatory marker: intercellular adhesion 
molecule 1 (ICAM1, p=0.0235), hypertrophic 
marker: brain natriuretic peptide (BNP, 
p=0.0004), sphingolipid-related agents:  
Sphingosine-1-receptor 2 (S1PR2, p=0.0044) 
and enzyme sphingosine kinase 1(SphK1, 
p=0.0149) in the cardiac remote zone. 
CIN038 treatment reduced TGF-β gene 
expression in the remote zone but had no 
significant effect on the expression of other 
genes tested, perivascular fibrosis and 
cardiac function based on echocardiography. 
In the kidney, no significant changes due 
to CIN038 treatment were seen in terms of 
mRNA expression of fibrotic markers (TGF-β, 
COL1A1 and fibrotic marker proteins collagen 
4 (COL4A1)) and total kidney fibrosis.

Conclusion

CIN038, a selective DES-1 inhibitor 
attenuated both cardiac fibrosis and 
inflammation shown through the 
decrease in mRNA expression of those 
genes. However, CIN038 showed no 
significant effect on histology and 
cardiac function which may be due 
to its short half-life as its anti-fibrotic 
effects have been previously proven 
in cell models. To produce a better 
therapeutic efficacy, a better DES-1 
inhibitor with longer-half life and better 
pharmacokinetics may be used. 
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Study of the Potential Beneficial Effects of Anti-Fibrotic Agent in Mouse Model of Ischemic Reperfusion
Supervisor Names and Institute Affiliations:

Associate Professor Bing Hui Wang, Professor David Kaye

Biomarker Discovery/Heart Failure Research Group Lab

Baker Heart and Diabetes Institute, Central Clinical School, Monash University 

Hi, I’m Sabrina, a fourth-year medical 

student from Universitas Indonesia who 

took an Honours year at Baker Heart and 

Diabetes Institute. I undertook a lab-based 

project with the Biomarker Discovery/Heart 

Failure Research Group lab. We looked 

at the effects of a novel anti-fibrotic drug 

that could attenuate cardiac remodelling 

in Heart Failure. I have always been really 

interested in the field of Cardiology and I 

have had no lab experience, so I figured that 

it was time for me to step out of my comfort 

zone and gain new skills. 

This Honours year definitely changed my 

perspective regarding research. I was able 

to learn so much and the challenges I faced 

during the year really helped me grow both 

professionally and personally. I had an 

amazing and supportive work environment 

which I am immensely grateful for.  This 

project absolutely deepened my knowledge 

regarding Cardiology and Heart Failure.

I would recommend future students to take 

this year as an opportunity to learn new 

skills and knowledge regarding their topic 

of interest. Picking something that interests 

you would certainly help in the long run. 

I am more than happy to be contacted 

by any future BMedSc(Hons) students at 

sabysabsab234@gmail.com
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ABSTRACT

Harry Taylor

Background

Clinician-scientists are vital for: the 
development of new knowledge, and the 
evaluation of, and effective practice of, 
evidence-based medicine. Measures must 
be taken to ensure the sustainability of 
this workforce. Medical student research 
programs are thought to assist in facilitating 
the development of clinician-scientists. 
However, there is limited evidence about 
the long-term outcomes of medical school 
research experiences, particularly from 
Australian medical schools. Specifically, 
there has been no evaluation of Monash 
University’s optional intercalated Bachelor of 
Medical Science Honours [BMedSc(Hons)] 
research year.  

This study aimed to understand and 
evaluate the long-term outcomes of the 
intercalated BMedSc(Hons) degree, 
specifically; publications, research 
participation, research skills, and the 
impact of BMedSc(Hons) on graduates’ 
career pathway.

Method

Demographic information about MBBS 
graduates between 2017-2019 was obtained 
from Monash University records. Publications 
by BMedSc(Hons) graduates, citations and 
journal quality were obtained by database 
searches. A survey was also developed 
to gather more detail about graduates’ 
research experiences and the outcomes of 
them, including publications, presentations, 
research involvement, and research skills, 
compared to graduates who had not 
completed BMedSc(Hons). This survey was 
distributed via social media, direct contact 
and snowballing, to recruit Monash MBBS 
graduates who completed their degree 
between 2017-2019. Data was analysed 
descriptively, and by Chi-squared test for 
trend and Fisher’s Exact test. 

Result

Nineteen percent of MBBS graduates 

between 2017-2019 had completed 
BMedSc(Hons). The BMedSc(Hons) cohorts 
reflected the gender proportions of the 
wider MBBS graduating cohort, but the 
proportions of international and Graduate-
Entry students were lower than the wider 
cohort. Of those who graduated with 
BMedSc(Hons), 90% (from 2017), 68% (from 
2018), and 73% (from 2019), had published at 
least one peer-reviewed journal article (total 
658 publications; range 0 – 25 per person) 
within 2-5 years of graduation. Approximately 
90% of the publications authored by 
BMedSc(Hons) graduates were in Q1 or Q2 
ranked journals and they had been cited 
5,965 times in total. For the survey, only 18 
responses could be verified as legitimate due 
to a large influx of “robot” responses (>500). 
Although the remaining data set was too 
small for statistical analysis, there was some 
insight to be garnered. Of the 10 respondents 
who had completed BMedSc(Hons), 80% 
had published, compared to only 25% of the 
eight respondents who had not completed 
BMedSc(Hons). MBBS graduates who 
completed BMedSc(Hons) took 2.4±0.5 
years (mean±SD) to obtain a specialty 
training position, compared to 3.0±0.7 
years for non-BMedSc(Hons) graduates. 
Graduates who completed BMedSc(Hons) 
also appeared to have higher confidence in 
10 research skill domains than graduates 
who did not complete BMedSc(Hons). 

Conclusion

This is the first study to evaluate the long-
term outcomes of the BMedSc(Hons) 
degree at Monash University. Medical 
graduates who complete BMedSc(Hons) 
have a high publication output, continue to 
participate in research, develop confidence 
in their research skills, and may obtain 
specialty training positions more rapidly, 
than graduates without BMedSc(Hons). 
Completing BMedSc(Hons) produces 
outcomes that may assist with developing 
and maintaining the clinician-scientist 
workforce.
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Evaluating the Outcomes of Medical Student Research at Monash University
Supervisor Names and Institute Affiliations: 

Supervisor: A/Prof. Megan Wallace1,2, Co-Supervisor: Dr. Mahbub Sarkar3 , Prof. Basia Diug4

Institute Affiliations:

1. Department of Obstetrics and Gynaecology, School of Clinical Sciences at Monash Health, Monash University 

2. The Ritchie Centre, Hudson Research Institute of Medical Research

3. Monash Centre for Scholarship in Health Education, Monash University 

4. Head (Quality and Innovation) of the Medical Education Research and Quality (MERQ) unit at the School of Public Health and Preventive Medicine

I’m a country boy from north-east Victoria, 

who moved down to the city to study six 

years ago. I love sport and played far too 

much golf this year. I finished Year 4C in 

2020, took a year off to relax and travel 

for a while and then decided to look into 

BMedSc(Hons), hoping it would open up 

some opportunities. Though it was probably 

the irony of the project that first appealed 

to me, after a zoom interview with Megan 

while on a snowboarding holiday in New 

Zealand, I quickly saw the potential value 

it held. Establishing the significance of 

medical student research and its long-term 

outcomes is an important area to explore. 

Hopefully this project will continue to shed 

light on the best way to teach and mould 

medical students of the future. It’s been a 

great year of learning and maturing, and 

though frustrating at times (keep an eye out 

for ‘bots’ if you’re doing a survey), it has 

introduced me to the world of research, 

which will undoubtedly be beneficial moving 

forward. 
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ABSTRACT

Zachary Tuttle

Background

Over 95% of very preterm infants (<32 
weeks gestational age, or VPTI) require 
cardiorespiratory support at birth. Tools 
to identify clinical stability and predict 
resuscitation requirements are scarce. The 
APGAR score is routinely used, but two 
components - activity and grimace - have 
never been validated in VPTI. We hypothesise 
that blinded assessment of the initial activity 
and grimace of the VPTI can predict the 
required level of cardiorespiratory support 
during neonatal resuscitation between birth 
and transfer to the Neonatal Intensive Care 
Unit (NICU). 

Method

Seventy-eight videos of neonatal 
resuscitations in VPTI at Monash Children’s 
Hospital (MCH) and the Royal Women’s 
Hospital (RWH) were analysed by 7 blinded 
neonatal consultants. Activity and grimace 
were scored (0, 1, or 2) for each infant after 
placement on the resuscitation bed. Inter-rater 
reliability was assessed and infants grouped 
by median activity, grimace and combined 
score. The primary outcome analysed was the 
maximum level of cardiorespiratory support 
provided between birth and transfer to the 
NICU. Secondary outcomes included the 
initial early heart rate and oxygen saturations 
(SpO2), maximum airway pressures and 
oxygen requirements. 

Result

Kendall’s Coefficient of Concordance (W) 
showed strong agreement between our 
assessors for activity (W =0.644) and grimace 
(W =0.722), p <0.001. The analysis of activity 
and grimace independently was insignificant. 
Combined score analysis showed non-
vigorous infants (combined score = 0/1) 
received more invasive cardiorespiratory 
support, had lower initial heart rate and 
higher maximum airway pressures compared 
to vigorous infants (combined score = 2/3/4).

Conclusion

Video scoring of activity and grimace is 
consistent between neonatal consultants. 
Non-vigorous VPTI had greater resuscitation 
requirements and were relatively bradycardic 
compared to vigorous VPTI. This promotes a 
lower threshold to escalate cardiorespiratory 
support for non-vigorous infants to improve 
spontaneous respiratory drive and clinical 
stability during neonatal resuscitation.
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Initial Activity and Grimace as Indicators of Perinatal Stability 
Supervisor Names and Institute Affiliations:
Dr. Douglas BLANK – Neonatal Clinical/Research Consultant, Monash Newborn
The Ritchie Centre, Monash University, Douglas.Blank@monashhealth.org 

Dr. Calum ROBERTS – Neonatal clinical / research consultant, Monash Newborn
The Ritchie Centre, Monash University, calum.roberts@monash.edu  

I chose to undertake my BMedSc (Hons) in 

2022 to enrich my understanding of medical 

research prior to entering the workforce. 

Whilst it was a difficult decision to defer 

graduating with my friends and peers, this 

year has reshaped the way I approach 

medicine and challenge the evidence 

that guides it.  This year offered the first 

opportunity to dictate my own course of 

action and be involved in decisions involving 

my research. The independence and free 

reign granted was a vast contrast to my prior 

clinical experiences, but has encouraged 

me to develop my critical thinking, individual 

opinion and contribution to my topic’s field.  

I have been very fortunate to have met and 

collaborated with clinicians whose passion 

for research is contagious and inspiring. 

Furthermore, the Honours cohort represents 

a body of students who are supportive, 

curious and resilient, and will no doubt 

be involved in remodelling the future of 

medicine.

If anyone is interested in pursuing an 

Honours year with the Department of 

Paediatrics, feel free to contact me at 

zatuttle@gmail.com with any questions.
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ABSTRACT

Zachary Warren

Background

Fibromyalgia is a common chronic condition 
characterised by widespread musculoskeletal 
pain and tenderness, occurring as a 
result of aberrant central nervous system 
sensory processing. Proper management 
of fibromyalgia relies on a multidisciplinary 
approach that integrates non-pharmacological 
strategies with pharmacological treatments. A 
variety of medications can be used, with many 
lacking robust supporting evidence and only 
benefiting a minority of patients. There is a 
lack of Australia data on medication usage in 
fibromyalgia patients.

Aim

To uncover medication usage in 
Australian fibromyalgia patients 
and assess patterns of fibromyalgia 
management strategies.

Method

The study was performed at the Monash 
Fibromyalgia Clinic and involved two 
components. The first component involved 
chart review of the medical records of patients 
previously seen in the clinic from January 2019 
to June 2022. This chart review collected 
both demographical and fibromyalgia specific 
data, such as medication use, including 
medications obtained outside the clinic, 
and engagement in non-pharmacological 
strategies. The second component involved 
a questionnaire that eligible chart review 
patients were invited to complete, either online 
or over the phone. This was divided into three 
sections. The first section questioned patients 
on their current management strategies for 
fibromyalgia, both pharmacological and non-
pharmacological. The second section used a 
widely validated tool, the Revised Fibromyalgia 
Impact Questionnaire (FIQR), to assess 
patients’ disease burden. The third section 
used the 2016 modified ACR Fibromyalgia 
criteria to assess patients’ current symptoms 
and condition. Mostly descriptive statistics 
were analysed.

Result

474 patients were included in the chart review 
component of the project and of this cohort, 
108 completed the questionnaire. Most chart 
review patients (78.69%) and questionnaire 
participants (85.19%) reported currently taking 
at least one medication for their fibromyalgia. 
Although 48.52% and 58.33% of chart review 
patients and questionnaire participants 
respectively reported use of at least one 
guideline recommended medication, the 
most commonly used individual medications 
were NSAIDs, paracetamol and then opioids. 
Cannabinoid use was also common, with 
14.81% of questionnaire participants reporting 
current use of either medicinal or non-
medicinal cannabinoid. Only 50% of medicinal 
cannabinoid users reported sourcing it 
through a prescription.

About 80% of both cohorts reported 
previously trying at least one medication for 
their fibromyalgia, with the most common 
previously trialled medications in the chart 
review being amitriptyline (39.45%), pregabalin 
(38.82%) and duloxetine (32.07%). Over 70% 
of chart review patients reported engagement 
in regular exercise, formal psychology or 
alternative strategies at least at one clinic 
appointment. In the questionnaire, 84.26% of 
participants were currently engaged in at least 
one non-pharmacological strategy.

Conclusion

This project has characterised medication 
patterns in Australia fibromyalgia patients for 
the first time, demonstrating the struggles 
many patients face to adequately manage their 
fibromyalgia. The majority of patients use at 
least one medication, with the most commonly 
used individual medications lacking supporting 
evidence for their use in fibromyalgia. This 
snapshot of fibromyalgia management 
strategies can create a safer and more effective 
pharmacotherapeutic environment for patients, 
encouraging the optimisation of patient care 
through increased education and awareness 
of management practices that may be 
otherwise undisclosed. 
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ABSTRACT

Sarah Winthrope

Background

Since the rise of the global COVID-19 
pandemic, hospitals have grappled with 
questions of scarce resource allocation as 
demand dwarfed supply. Hospitals and 
governments around the world developed 
guidelines to assist clinicians in allocating 
scarce resources such ventilators. People 
living with a disability have historically been 
adversely affected by such triage guidelines, 
since guidelines favour those who are 
presumed to have a better prognosis. 

The aim of this project was to investigate 
lay-public attitudes towards resource 
allocation. In particular, we wanted to 
examine what role, if any, the public 
believed disability status should play in 
influencing one’s priority for receiving a 
ventilator in the context of a pandemic 
when resources are scarce. 

Method

The method adopted was an online 
survey of 199 UK residents through the 
Prolific platform. The study design was 
a cross-sectional quantitative survey of 
hypothetical vignettes, and respondents 
were asked to allocate the ventilator to one 
of the two patients, or to flip a coin. In most 
vignettes, one of the patients had one of 
three described disabilities. The survey 
also assessed respondents’ assumptions 
about how the disabilities impact a 
person’s Quality of Life (QoL). We obtained 
demographic information, political leanings 
and assessed for underlying ableism.

Result

The results indicated that respondents 
largely made decisions according to a 
maximising consequentialist approach, 
prioritising patients with a greater chance 
of survival. Disability status also influenced 
choices, especially when patients had 
similar or equal survival odds. Appreciably, 
it was found that assumptions about 
a patient’s quality of life with a certain 

disability were a significant predictor of 
a respondent’s allocation tendency: For 
example, the more a participant agreed 
that a certain disability reduced quality of 
life, the more likely they were to allocate 
the ventilator to the non-disabled person 
even when the disabled person had an 
equal or better chance of survival. Similarly, 
when asked explicit questions about 
what features should and shouldn’t affect 
priority, participants on average tended 
to agree that disability should be a de-
prioritising factor.

Conclusion

The findings from this survey suggest 
that in the context of scarcity, the 
lay-public preference ventilators being 
allocated to those with greater survival 
odds. However, assumptions about a 
person’s quality of life also influenced 
triage decisions especially when the 
differences between survival odds were 
small or equal.
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ABSTRACT

Latisha Eira Witjaksono

Background

Cough is a commonly found symptom 
in clinical practice, especially in patients 
with chronic respiratory diseases (CRDs). 
CRDs are a leading cause of morbidity and 
mortality worldwide, affecting 7.4% of the 
global population. Objective assessments of 
cough are needed to evaluate this symptom; 
however, there is lack of consensus about 
the use and performance of objective 
monitoring systems in adults with CRDs. This 
systematic review aims to summarise what 
is known about the utility, validity, reliability, 
and responsiveness of the different types of 
objective cough monitoring systems.

Method

Medline, Embase, and CENTRAL were 
systematically searched to identify relevant 
literature from which data were extracted and 
critically appraised. Methodological quality 
of studies was assessed according to the 
Cochrane RoB, ROBINS-I and COSMIN 
checklists. The primary outcome was to 
summarise the utility, validity, reliability, and 
responsiveness of the monitoring systems. 
Usability was also assessed as a secondary 
outcome and subgroup analysis was carried 
out for the types CRD.

Result

Careful literature searching and screening 
resulted in the inclusion of 54 primary studies 
and 5 secondary reports. Most studies 
were published from 2010 onwards, was 
carried out in the United Kingdom, had a 
study population of patients with idiopathic 
chronic cough, and had a low risk of bias. 
Objective monitoring systems identified 
were the VitaloJAK (n=20), Leicester Cough 
Monitor (LCM) (n=17), Hull Automated 
Cough Counter (HACC) (n=3), LEOSound 
(n=3), PulmoTrack (n=2), Lifeshirt (n=1), 
and unspecified monitors (n=10). Validity 
assessments revealed a generally high 
correlation to manual counting, as seen 
from studies with unspecified devices (Area 
under curve, AUC=0.82–0.97) but not from 
studies evaluating the PulmoTrack (correlation 
coefficient, r=–0.23). A moderate correlation 

was found in comparison to patient-reported 
outcome measures which was consistent 
with evaluations on the VitaloJAK (ANOVA, 
p<0.05) and LCM (r=0.43–0.78). Comparing 
the objective monitoring system to lung 
function tests revealed a weak validity, as 
seen from evaluation of the LCM (r=0.06–
0.10). Reliability was evaluated in 1 study 
using the PulmoTrack, which found a good 
correlation with no reports of statistical 
outcomes. Responsiveness evaluation 
demonstrates that objective cough monitors 
were substantially reactive to various 
treatments, including the VitaloJAK (effect 
sizes, d=0.59–0.79) against Gefapixant, 
LCM (d=0.40–0.63) against Pregabalin and 
Speech Pathology Combination Therapy 
and PulmoTrack (d=3.6) against VRP700. 
For usability, objective cough monitors 
allowed 24-hour recordings in the laboratory, 
hospital, and home settings. Missing data 
were found chiefly due to device failure, many 
of which was attributed to the LEOSound 
(18 missing subject data). Clinimetric studies 
support the use of VitaloJAK and LCM for 
patients with Idiopathic chronic cough, 
and LCM for patients with Asthma. Further 
work is required to determine the use of 
these cough-evaluating instruments in other 
types of CRDs. Future investigations could 
also explore the validity against manual 
counting, reliability, formal measures of user-
preference, and cost of use for each type of 
cough monitor.

Conclusion

Overall, a moderate validity and 
responsiveness were identified for selected 
cough monitoring systems, namely the 
VitaloJAK and LCM, especially for patients 
with asthma and idiopathic chronic cough. 
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BACK COVER

Nicholas Crosbie – Department of Psychiatry – School of Clinical Sciences

The dendrite spine density of a parvalbumin interneuron in the medial prefrontal cortex in a mice that lacks functional betacellulin. Mice 

that lack functional betacellulin have increased spine density when compared with controls. This improves with clozapine treatment and 

may be implicated in the pathophysiology of schizophrenia. Created using immunohistochemistry, confocal microscopy and IMARIS. 

Blue: NeuN, Green: Parvalbumin, White: Dendrites, Pink: Dendrite Spines. Bregma 1.98mm. Scale bar is 10μm.

INSIDE BACK COVER

Tran Hoang – Methodology behind the chaos of my desk throughout BMedSc(Hons)

My very lived-in desk. The work-in-process of my thesis and Endnote is displayed on my desktop monitor and MacBook—

following Megan Wallace’s advice of having ‘shut up & write’ sessions throughout the week. Adjacent is a book on 

‘Neuroanatomy investigation techniques’ borrowed from my supervisor sprawled open—I lost my bookmark. A printed-out 

draft of my thesis lays underneath my favourite pen (an orange Lamy AL-star)—a fool-proof incentive to annotate. A small cup 

of coffee—I think it’s my third cup today. A lit candle—pretty. Wallpaper made of notes I wrote throughout preclin med—feeling 

grateful for not needing to memories these facts this year. My pink mechanical keyboard—the satisfying typing sounds = boosts 

of serotonin that I have conditioned myself to associate with writing my thesis.  
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