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Northern Health acknowledges Victoria’s Aboriginal communities 
and their rich culture and pays respect to their Elders past, present 
and emerging. We acknowledge Aboriginal people as Australia’s 
first peoples and as the Traditional Owners and custodians of 
the land (the Wurundjeri people) on which Northern Health’s 
campuses are built.

We recognise and value the ongoing contribution of Aboriginal 
people and communities to our lives and we embrace the spirit 
of reconciliation, working towards the equality of outcomes and 
ensuring an equal voice.

Northern Health celebrates, values, and includes people of all 
backgrounds, genders, sexualities, cultures, bodies and abilities.

Our Vision
A healthier community, making a difference for every person, every day.

Our Values
•  Safe - We provide safe, trusted care for our patients. We are inclusive and 

culturally safe, celebrating the diversity of our staff and community.

•  Kind - We treat everyone with kindness, respect and empathy. We provide 
patient-centred and compassionate care.

•  Together - We work together with our staff, patients, consumers and health 
system partners.

Our Priorities
• A safe, positive patient experience

• A healthier community

• An innovative and sustainable future

• Enabled staff, empowered teams

• Engaged learners, inspired researchers
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We know that a health service which commits to, and 
nurtures a research culture, has happier and more 
satisfied staff and better patient outcomes. We should 
all be proud of the clinical care we deliver, and strive 
to underpin this with education and research. This will 
ensure we evaluate and question everything we do, 
leading to continuous improvement in the way we deliver 
trusted care to our community and, importantly, educate 
our staff and our students who will provide Northern 
Health’s workforce of the future.

Research Week 2022 is now back in its usual time 
slot. This will primarily be a ‘virtual’ event with virtual 
presentations, posters and guest speakers, presenting 
the work conducted in 2022. Over 50 abstracts highlight 
the quality of research driven by an increasing number of 
our Northern Health staff. With COVID-19 restricting 
research activities, the program shows that ‘where 
there is a will there is a way’, with many staff conducting 
systematic reviews and quality activities. This has been 

very exciting to see as it is a stepping stone to new 
research ideas. Highlighted is the increasing volume of 
projects being conducted on COVID-19 research, with 
our health service leading the charge and providing 
members of our community access to these studies. 

This year we feature the work of our Emergency Service 
Researchers. Dr David Crosbie will discuss non-beneficial 
resuscitation of patients who have an in-hospital 
cardiac arrest (IHCA); Dr Rifley Rafiudeen (a Northern 
Health Foundation and University of Melbourne 
PhD scholar) will present his exciting new paper on 
Ivabradine; and Associate Professor Joe Rotella on the 
diagnosis, proposed pathophysiology and recommended 
management of Cannabinoid Hyperemesis Syndrome 
(CHS). Northern Hospital Epping’s Emergency 
Department experienced the highest demand in its 
recorded history over the last three years, requiring 
rapid innovation. Dr Loren Sher, Director of the Victorian 
Virtual Emergency Department (VVED), will speak at the 

Corporate Breakfast and detail the VVED’s journey from 
research project to implementing a service that is now 
a state-wide funded initiative, Professor Leigh Kinsman, 
La Trobe University, rounds out the discussion in the 
Ground Round, by illustrating the challenges of rural 
health emergency medicine.

Future service challenges are not to be underestimated, 
but by reviewing and evaluating what we do, and how we 
do it, we will have the opportunity to change things for 
the better and to deliver trusted care for our community, 
now and into the future. 

Our staff and community should be proud of the 
research contributions in what has been an extraordinary 
year. Congratulations and thank you to all who have 
contributed to research at Northern Health.

Foreword 

Associate Professor Wanda Stelmach
Chief Medical Officer 

                                    

Professor Peter Brooks                       
 Research  Lead                        

                                    

Dr Faye Zaibak
Director, Research Operations 
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Grand Opening and Keynote Speaker
1 pm – 2 pm

Webinar

Introduction by Associate Professor Wanda Stelmach

Please join us for the opening of Research Week at Northern Health, where Chief Medical Officer Associate Professor Wanda Stelmach will 
welcome you and formally open Research Week. 

Q/A hosted by Professor Peter Brooks

Topic: Value Based Health Care 
Presenter: Professor Zoe Wainer 

Deputy Secretary for Public Health in the Victorian Government Department of Health

Zoe has previously held roles as the Director of Clinical Governance at Bupa Australia and New Zealand, Chair of the Board of Dental Health 
Services Victoria and a Director on the Board of the Victorian Responsible Gambling Foundation. Her passion and expertise in public health has 
driven formal and informal collaborations with the ICHOM, Harvard Business School and The University of Texas at Austin, Dell Medical School 
in value-based health care across multiple organisations. Zoe also has a continued advocacy focus on the importance of sex differences across 
health from basic research to health systems implications. Zoe holds a Bachelor of Medicine, Bachelor of Surgery from Flinders University, 
and has a clinical background in cardiothoracic surgery and thoracic surgical oncology. She has a PhD and a Master of Public Health from The 
University of Melbourne, is a fellow of the Australasian College of Health Service Management, Associate Fellow of the Royal Australasian 
College of Medical Administrators and is a graduate of the Australian Institute of Company Directors.

Synopsis: How can healthy populations thrive without a healthcare system that is sustainable and efficient? The pandemic exposed pre-existing 
issues in our health care system that now have an opportunity to be addressed. Rising costs of health care cannot be sustained. Without 
transformational change to health care delivery and design, the system will continue to strain under pressure. Value Based Health Care is the 
framework which has established the principles to create an integrated framework for redesigning health care. It supports a learning health 
system and the geographical arrangement of services, underpinning use of IT and transparency and use of outcomes as key elements of system 
integration, centred by the principle of having a system organised around a patient/person/community, rather than requiring them to navigate 
a series of unconnected services. The presentation will discuss how infrastructure, funding and an output driven system creates variation in 
care and inefficient services. It will address how Value Based Health Care can be the supporting framework to challenge existing structures and 
create a system that is fit for purpose and delivers a sustainable health care system and outcomes for the population.

Monday, 10 October 2022



Oral Presentations (Session 1)

3 pm – 4.30 pm

Webinar

MC: Dr Jonathan Segal

Presenters: 

• Angela McLoughlan  Preparedness of the healthcare workforce to use technology for patient care beyond the COVID-19 pandemic

• Kira Edwards  Investigating and Overcoming the Interfering Effects of Heparin when detecting SARS-CoV-2 in 
Nasopharyngeal Swabs.

• Dr Julie Wang  Laboratory markers of severity across three COVID-19 outbreaks

• Vicki Tse  The impact of ICU bed occupancy on ICU outreach team activity

• Eleanor Johnson  Pregnancy outcomes of women who had COVID-19 at Northern Health

RESEARCH WEEK 2020 EVENT SCHEDULE
Monday, 5 October 2020

RESEARCH WEEK
5-9 OCTOBER 2020
INSPIRED RESEARCHERS
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Featured Department - Emergency Services Research Seminar

10 am – 11.30 am

Webinar

MC: Professor Peter Brooks

Emergency Department 

Presenter: Associate Professor Joe Rotella 

Joe is a Clinical Toxicologist and Emergency Physician at Northern Health. He also holds an appointment at the Victorian Poisons Information 
Centre as a VMO Toxicologist. He works both in the Emergency Department at Northern Hospital Epping and as the Clinical Lead for SPECTRE 
(Substance Dependence, Psychiatry, Envenomation, Clinical Toxicology and Recreational Substances), a novel unit that aims to provide consistent 
care for some of society’s most vulnerable patients. In addition, he is an avid clinical researcher with interests in Cannabinoid Hyperemesis 
Syndrome (CHS), Toxicology, Trauma and Mental Health, and Acute Psychiatric Emergencies. 

Topic: Hyperemesis ad Nauseum: Cannabinoid Hyperemesis Syndrome.

Synopsis: CHS is a condition that affects some, but not all individuals with a history of heavy cannabis use. Patients often experience episodic, 
relentless nausea and vomiting with abdominal pain that can lead to complications such as electrolyte imbalance, nutritional deficiencies and 
even perforation of abdominal viscera. Despite being described in 2004, awareness still remains poor amongst clinicians and due to their 
frequent presentations, individuals with CHS often undergo repetitive tests and usually require a period of admissions to hospital. Currently, 
the only known cure for this syndrome is complete cessation of cannabis, however, more knowledge is needed to provide the best care for 
these patients. This presentation will discuss the diagnosis, proposed pathophysiology and recommended management of CHS. It will be paired 
with the findings of a recently published case series of CHS presentations from Northern Health, the largest case series published in the world  
to date.

Tuesday, 11 October 2022



Cardiology 

Presenter: Dr Rifly Rafiudeen

Rifly has worked at Northern Health for the last five years, completing a combined PhD (through the University of Melbourne) and Interventional 
Cardiology Fellowship, under the mentorship of Professor Bill van Gaal and Professor Peter Barlis. He was awarded a University of Melbourne 
PhD Scholarship, as well as a Northern Health Foundation PhD Scholarship towards this.sic Physician Trainee (BPT 1)

Topic: Preventing Peri-Operative Myocardial Injury with Ivabradine, and Exploring Type 2 Myocardial Infarction with OCT

Synopsis: The main theme of my research has been Type 2 Myocardial Infarction (T2MI), and in particular, T2MI occurring after major non-
cardiac surgery. The Northern Hospital Epping Cardiology Department has been looking at this since 2009, with previously published studies 
demonstrating a 53 per cent incidence in troponin elevation in elderly patients undergoing non-elective orthopaedic surgery. Importantly, this 
was predictive of one-year and two-year mortality. The international POISE trial in 2008 showed a reduction in peri-operative MI with metoprolol 
XL, but this was offset by increased stroke and hypotension, which drove an overall increased mortality. Our prospective, double-blind, placebo-
controlled, randomised controlled trial occurs on this background, and used ivabradine started pre-operatively to reduce peri-operative MI and 
improve morbidity/mortality, in elderly patients undergoing surgery for acute fracture.  To further explore T2MI, we also conducted a study 
using Optical Coherence Tomography (OCT) in all three coronary arteries, in patients referred for inpatient coronary angiography. OCT uses 
light to obtain high-resolution images from the inside of the coronary arteries, and visualises the vessel wall and it’s layers in detail. This allows us 
to elucidate the mechanism for MI in the patient, that may not be evident on 2D coronary angiography alone – such as plaque erosion, dissection, 
or micro-rupture. Our descriptive series hopes to shed more light on the mechanism of troponin elevation in inpatients diagnosed clinically as 
T2MI.pidemiology of VTE management at Northern Health – a decade of experience

Synopsis: Venous thromboembolism (VTE) is a common presentation to Northern Health and constitutes a significant amount of costs and 
contributes to a substantial rate of morbidity and mortality. The management of VTE has significantly evolved over the last decade with the 
introduction of the direct oral anticoagulants (DOACs), resulting in a paradigm shift from warfarin. This audit analyses the VTE presentation and 
management to Northern Health and how patient outcome compares to the warfarin era.

Northern Health 2022 Research Week ABSTRACT BOOK - 5
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ICU

Presenter: Dr David Crosbie FRACP FCICM

I have been a full-time Intensivist at Northern Hospital Epping since 2012, and a Visiting Intensivist at The Austin Hospital since 2017. My 
research interests are in the epidemiology of deterioration of hospitalised inpatients. I oversee a large database of Medical Emergency Team and 
cardiac arrest calls. I have a strong teaching vocation ranging from nursing students to senior intensive care trainees and I instruct in adult and 
paediatric life support. I am a member of the Standard 8 Clinical deterioration committee, the clinical ethics committee and Northern Health’s 
low risk ethic committee. I am also Northern Health’s medical specialist in organ and tissue donation.

Topic: Non-beneficial resuscitation of patients who have an in-hospital cardiac arrest (IHCA)

Synopsis: I am presenting my paper on non-beneficial resuscitation of patients who have an IHCA. This was based on nine years of data at 
the Northern Hospital Epping and showed that a considerable portion of IHCA patients received resuscitation despite a current or previous 
treatment limitation order. There were a number of potentially modifiable factors associated with this and I am investigating this further and 
looking at means to reduce the risk of this occurrence.

Presenter: Dr Andrew Casamento  

Dr. Casamento is an Intensive Care Consultant with his time split between The Northern, Austin and Warringal Private Hospitals.  He has been 
employed at the Northern Hospital since its opening in 1998, after completing his Intern year at PANCH in 1997.  He has been working as an 
ICU consultant at The Northern Hospital since 2008.  He is currently undertaking a PhD entitled: “The use of narcotic agents and adjuvant 
therapies in mechanically ventilated intensive care unit patients:  effects on sedation, analgesic requirements, short and long-term neurocognitive 
outcomes”

Topic: Fentanyl vs. Morphine for Analgosedation in Mechanically Ventilated ICU patients

Synopsis: Dr. Casamento will present findings from the cluster-randomised, cluster-crossover trial of fentanyl vs. morphine infusion for 
analgosedation in mechanically ventilated patients (The ANALGESIC Trial).  He will also present some post-hoc analysis of this trial and details 
of a current trial underway of Ketamine as an adjunct therapy for analgesia in these patients.

Tuesday, 11 October 2022



Oral Presentations (Session 2)
12.30 pm – 2 pm 

Webinar

MC: Annabel Milonas

Speakers: 

• Andrew Leake:   SILVER: An IBD pharmacy technician-led Subcutaneous Biologic Home Delivery Service is associated with 
improvement in adherence, patient health literacy and disease outcomes

• Iryoung Fan   How effective are exercises delivered digitally (requiring internet), amongst patients with hip or knee 
osteoarthritis?

• Colin Williams Low English Proficiency Implications for Incurable Pancreatic Cancer Outcomes

• Sandeep Tamang  Linguistic and Socioeconomic Factors associated with adherence to surveillance algorithms for Barrett’s 
oesophagus

• Helen McDougall Risk factors for post-partum representation with hypertension
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Research Medical Grand Round
8 am – 9 am 

Webinar

MC: Associate Professor Craig Aboltins 

Topic:  From the Emergency Department to the shed: Social determinants in rural health

Speaker: Professor Leigh Kinsman, La Trobe University

Professor Leigh Kinsman has been a nurse for 43 years, and between 2018 and 2022 was Professor of Evidence Based Nursing, University of 
Newcastle School of Nursing and Midwifery based at Port Macquarie. He grew up in country Victoria and has always worked in rural areas. His 
research has focused on reducing the unacceptable gap in availability of health services and health outcomes experienced by Australians living 
in rural areas. His work is recognised internationally, including two years partnering with the Saskatchewan government in Canada to evaluate 
reforms and reduce emergency department waiting times, and a three-year exchange program with Dresden University, Germany.

He has published over 130 papers and supervised many postgraduate research students. Professor Kinsman has attracted more than $7 million 
in competitive research funds, including working with the NSW Mental Health Commission to improve how health services respond to the 
needs of people with mental ill-health. This revolutionary project has empowered people with lived experience of mental ill-health and their 
carers to change the way that services are provided across NSW. Leigh was Professor of Healthcare Improvement at the University of Tasmania 
for four years after undertaking leadership roles at Monash University and La Trobe University. He has recently been appointed to the “Violet 
Vines Marshman Chair of Rural Health Research” at La Trobe University, Bendigo.

Synopsis: Leigh’s presentation will include data on emergency department presentation rates and the over-representation of people from our 
most vulnerable communities. Two case studies in addressing social determinants to prevent emergency department presentations will be 
discussed. The case studies focus on codesign with young adults and unemployed men.



Event Schedule  

Thursday, 13 October 2022
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Poster Session Q&A
10 am- 11.30 am

Webinar

MC: Professor Peter Brooks

This session is a chance for posters to be highlighted with plenty of time to ask questions

Topic 1:  Ulcerative colitis 

Speakers: Rachel Cheong

Abstracts:

•  The real-world 12-month healthcare expense of acute severe ulcerative colitis is associated with length of initial hospitalisation and 
colectomy, but not requirement for salvage therapy 

• Early predictors of need for salvage therapy in patients with acute severe ulcerative colitis 

•  Corticosteroid use in the first 12 months following acute severe ulcerative colitis is high and associated with requirement for salvage 
therapy 

Topic 2: Glycemia and Ketosis  

Speakers: Mervin Kyi (Author- Megan Dharma, Joshua Walt, Julie Loughran, Thomas (Harrison) Kent)

Abstracts:

•  Accuracy and clinical relevance of hypoglycaemia-related hospital-acquired complication reporting based on clinical coding in 
Australian hospitals

• Glycaemic outcomes in hospital with Ryzodeg 70/30 vs. Novomix 30 premixed insulins

• Causes of dysglycaemia and ketosis in the hospital setting

• Patient Characteristics and Clinical Factors Associated with Ketosis in Medical and Surgical Inpatients



Topic 3: Pharmacy Research  

Speakers: Jeff Khoshaba (Authors - Naemah Khan, Vallavan Kulasekaran & Andrei Cruz)

Abstracts:

• A breath of room air: Does being fully vaccinated aid recovery whilst treatment with remdesivir?

• Comparison of cooler preparation methods for medication and vaccine cold chain transport

• Immediate Release Tapentadol Prescribing on a Surgical Ward

Event Schedule 

Thursday, 13 October 2022
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Northern Health Foundation Corporate Breakfast

Proudly sponsored by 

7.30 am – 9 am 

MC:  Mr Chris Turner- Northern Health Foundation Board Member/Former CEO of Turosi Foods Solutions group

Introduction: Professor Peter Brooks  

Speaker: Dr Loren Sher, Director Victorian Virtual Emergency Department

 Topic:  Spotlight on Emergency Research

Dr Loren Sher is an Emergency Specialist and Director of the new Victorian Virtual Emergency Department. Prior to this, she was the 
Director of Northern Hospital Epping’s Paediatric Emergency Department. Loren’s other career highlights include the development of a 
paediatric HIV clinic in South Africa and the development of the Paediatric Emergency Department at Northern Hospital Epping.

Loren is constantly seeking opportunities to deliver equitable, safe, and gold standard care, particularly for vulnerable and disadvantaged 
communities. Her more recent medical adventures include exploring and creating efficiencies through the marriage of technology and 
medicine.

Loren is enrolled in a PhD through La Trobe University, researching digital solutions in Emergency Departments.
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Friday, 14 October 2022

Research Trivia and Awards Session
12.30 pm – 1.30 pm 

Virtual Trivia: Moderated by Dr Shane Huntington 

The trivia session brings researchers together for some fun and friendly competition.

MC: Dr Shane Huntington OAM (@DrShaneRRR) 

Shane is the Chief Executive Officer of Little Big Steps; a charity helping kids with cancer. Shane is also a speaker, trainer and facilitator. He has 
been providing consulting services in communication and strategy for over 20 years. 

He is the host and producer of 3RRR’s science radio program Einstein A Go Go. Over the last 30 years, he has interviewed thousands of 
scientists and explained hundreds of scientific concepts to the public. In 2020, he was awarded an Order of Australia in recognition of his 
science communication work. 

Shane is a prolific writer with articles on Medium.com read more than 100,000 times. 

He is the Founder and Director of the Innovation Group Pty Ltd, a scientific equipment supplier in Australia and New Zealand since 1999. Until 
April 2021, he was at the University of Melbourne, where he had a distinguished career as an academic and leader of university strategy. 

Shane was the Founder of the Telescopes in Schools Program, a Victorian based initiative designed to bring the wonders of Astronomy and 
education to low socioeconomic schools in Melbourne’s northern and western suburbs and rural districts through the prevision of research 
grade telescopes and support. 

Shane was an academic until 2008 with a PhD in Physics. His specialty was in Photonics and Imaging and he has published more than 70 
refereed journal papers. During his 10 years as a researcher, he acquired more than $6M in competitive grants. 

He holds an honorary appointment at the University of Melbourne in the School of Engineering and is an Ambassador for the Lost Dogs Home.

Oral and Poster Awards MC: Dr Faye Zaibak, Director of Research Operations 

The Awards Ceremony, recognising the work of Northern Health researchers, will follow the trivia.



ABSTRACTS
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1. Malnutrition Point Prevalence Study 2022

Obeid N1, Reynolds N1, Evans R1, Tran J1, McGreal P1, 
McShane E1

1Northern Health, Epping, Australia

Allied Health

Background: Malnutrition is estimated to affect up to 
40% of patients in Australian hospitals. This study aimed 
to describe malnutrition prevalence at Northern Health 
(NH) at a singular time-point.

Method: Auditors collected data across all inpatient 
beds at Northern Hospital Epping (NHE), Bundoora 
Centre (BC) and Broadmeadows Hospital (BH) over a 
two-week period during June-July 2022. The auditors 
screened medical files and where indicated, completed 
the Malnutrition Screening Tool (MST) and Subjective 
Global Assessment (SGA) to diagnose malnutrition and 
its severity. Data was analysed descriptively.   

Results: Of the 222 participants included in this study 
27% (n=61) were malnourished (mean age 77 years, 
46% male 54% female). The site with the highest 
malnutrition rate was BH (33%) and the ward with the 
highest malnutrition rate was BH Unit 3 (55%). Of the 
malnourished patients 92% were receiving care from 
the NH Dietetics Service. The remaining 8% had been 
‘missed’, due to nutrition screening not completed on 
admission, or referral to the Dietetics Service had not 
been completed when indicated.

Conclusions: The overall prevalence of malnutrition at NH 
(27%) is lower than the national estimated prevalence (up 
to 40%). The data from this study can provide comparison 
to past and future malnutrition prevalence studies and 
evaluation of malnutrition prevention and management 
strategies at NH.

 

2. Preparedness of the healthcare workforce to use 
technology for patient care beyond the COVID-19 
pandemic *ORAL*

McLoughlan A1, Semciw A1,2, Borland R3, Oldenburg B2,4,5, 
Beauchamp A6, Jessup R1

1Northern Health, Epping, Australia; 2La Trobe University, 
Melbourne, Australia; 3Melbourne University, Melbourne, 
Australia; 4Baker Heart, Melbourne, Australia; 5Diabetes 
Institute, Melbourne, Australia; 6Monash University, 
Melbourne, Australia

Allied Health

Background: The COVID-19 pandemic has necessitated 
widespread adoption of telehealth. This has posed 
challenges for healthcare professionals (HCPs) who 
have been hesitant using this technology as part of 
their healthcare delivery. The primary aim of this study 
was to investigate HCPs preparedness to continue 
using telehealth beyond the COVID-19 pandemic. The 
secondary aim was to examine the perceived ability of 
HCPs to evaluate the reliability of online information 
sources and to investigate whether a relationship exists 
between this and preparedness to use telehealth. 

Method: A single site cross-sectional survey of HCPs in 
an outpatient and community therapy setting. 

Results: 310 HCPs responded (36.7%), 287 were 
included in the final analysis. Nurses were at least six 
times, and medical staff at least three times more likely 
than allied health to indicate that they would continue 
to use telehealth in the future. There was no association 
between continued telehealth use and age, gender, 
telehealth experience or perceived ability to evaluate 
the reliability of online information sources. Nurses and 
allied health were more likely to use less reliable online 
information sources than medical staff. 

Conclusions: Results suggest hesitancy amongst allied 
health toward continued telehealth use, which may be 
due to the type of care they provide. To broaden the scope 
of telehealth care, eHealth technologies that support 
the needs of HCPs providing virtual ‘hands-on care’ 

should be explored. The findings also suggest training 
is required to build workforce capability in evaluating 
online information sources used to support patient care.

3. What is the most reliable method of measuring 
wound base volume in patients with wounds?

Le, K1, Cotchett, M1,2, Bramston, C3,4, Jessup, R L3,4,5,6

1Podiatry & Orthotics Department, Northern Health, 
Melbourne, Australia
2Department of Physiotherapy, Podiatry, Prosthetics and 
Orthotics, La Trobe University, Melbourne, Australia
3School of Allied Health, La Trobe University, Human 
Services & Sport, Melbourne, Australia
4Staying Well and Hospital Without Walls Program, 
Northern Health, Epping, Australia
5Academic and Research Collaborative in Health (ARCH), 
La Trobe University, Melbourne, Australia
6School of Rural Health, Monash University, Warrigal, 
Australia

Cancer Services, Medicine

Background: Volumetric measurement assessments 
of wounds are a useful tool for clinicians to monitor 
wound healing response and evaluate their treatment 
methods. There is good evidence on reliable methods of 
measuring wound area, there is less evidence on reliable 
and reproducible techniques for measuring volume. We 
aimed to conduct a systematic review of reliable methods 
for measuring wound volume.

Method: A systematic review was conducted across four 
databases for studies that measured wound volume. 
Studies were included if they were in English, enrolled 
participants 18 years and over and included a measure 
of inter- and intra- rater reliability. The Quality Appraisal 
of Diagnostic Reliability Checklist was used to assess the 
quality of included studies.

Results: Eleven primary studies were included in this 
review. Tools used to measure wound base volume 
included molds, fluid installation, digital photography, CT, 
and 3D measurement devices. The average rating on the 
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QAREL across the eleven studies was 0.42 (range 0.18 
to 1.0) suggesting that the quality of reporting on tools 
measuring volume was low. Across the range of devices 
used to measure wound volume, only one study that used 
a stereophotogrammetry (SPG) LifeViz 3D system to 
measure wound volume found good inter- or intra- rater 
reliability. 

Conclusions: This review has identified significant gaps in 
the literature and suggests further high quality research 
is required to identify a reliable method for measuring 
wound volume.

4. Can we improve the diagnostic process and 
outcomes of Haemophagocytic Lymphohistiocytosis 
and Macrophage Activation Syndrome?

Hartog B1, Cooke R1

1Northern Health, Melbourne, Australia 
Haematology Department, Cancer Services Division

Cancer Services, Medicine

Background: Haemophagocytic lymphohistiocytosis 
(HLH) and macrophage activation syndrome (MAS) are 
disorders of immune overactivation with a high mortality 
rate. They are often secondary processes to malignancies, 
infections and autoimmune conditions. Identification of 
the underlying illness is crucial to treatment. We set out 
to identify whether there were areas for improvement in 
the investigation of patients with HLH/MAS and to assess 
the mortality rate at our institution. 

Method: 30 patients were identified using a 
decision support search for the terms “high ferritin”, 
“haemophagocytosis/HLH”, “macrophage activation 
syndrome/MAS” or “Still’s Disease”. Of these, 18 were 
identified as having a true diagnosis of HLH/MAS. 
We reviewed the underlying diagnosis, investigations 
performed, time to diagnosis and overall mortality of 
these cases. Descriptive statistics were used in the 
analysis. 

Results: The underlying causes of HLH/MAS were 38.9% 
malignant, 27.8% autoimmune, 22.2% infectious, and 

11.1% not identified. 61.1% of patients had all appropriate 
investigations completed, which took a median of 16 days. 
Overall mortality was 38.9% and was notably higher in 
patients with underlying malignancy (71.4%) than benign 
causes (18.2%).

Conclusions: Almost 40% of patients with a diagnosis of 
HLH/MAS did not have a complete set of investigations 
as to the underlying cause. Even when this did happen, on 
average, it took over 2 weeks to complete. This is an area 
that could potentially be improved in future cases.

5.	 Low	English	Proficiency	Implications	for	Incurable	
Pancreatic Cancer Outcomes *ORAL*

Williams C1, Lee B1,2, Johns J2

1Northern Hospital, Melbourne, Australia. 2Walter and 
Eliza Hall Institute of Medical Research, Melbourne, 
Australia

Cancer Services, Medicine

Background: There remains significant challenges in 
communicating with and assessing cancer patients who 
require an interpreter. We aim for equitable outcomes 
amongst all our patients, regardless of cultural and 
linguistic diversity, but there is a lack of data comparing 
outcomes. We compared the chemotherapy choices and 
survival outcomes of patients with incurable pancreatic 
cancer at a single institution.

Methods: Analysis of Northern Hospital patients from 
January 2016 to July 2022 registered to the Pancreatic 
Cancer: Understanding Routine Practice and Lifting End 
results (PURPLE) registry was undertaken. Baseline 
demographic and clinicopathologic characteristics 
were compared. The Kaplan-Meier method was used to 
estimate the survival function amongst incurable patients 
and a log-rank test to compare overall survival (OS) 
between those that needed an interpreter or not.

Results: Of 154 patients, 50 (32%) required an 
interpreter. 32% (16/50) of the interpreter group 
compared with 41% (43/104) of English speaker group 
received chemotherapy.  The median OS for those 

requiring an interpreter was significantly shorter than 
for those who do not require an interpreter (3.4 vs 5.0 
months p<0.03, HR 1.51 (1.03-2.21, CI 95%). In those 
that received chemotherapy, there was a numerically 
shorter med OS for those requiring an interpreter (6.8 vs 
11 months p<0.14).

Conclusion: Patients with incurable pancreatic cancer 
at Northern Hospital experience longer survival if they 
do not require an interpreter. A follow up multivariate 
analysis will provide more clarity regarding causation and 
may provide motivation for system improvements.

6. Implementing a multidisciplinary lung service at 
a Victorian metropolitan health service: impact on 
timeliness and quality of care

Principal Author MG1, Author SM1, Author AH1, Author 
DH1, Author LH1,2, Author MT2,3, Author KS1

1Department of Respiratory Medicine, Northern 
Health, Australia 2Faculty of Medicine, Dentistry and 
Health Sciences, University of Melbourne, Australia. 
3Department of Research, Northern Health, Australia

Cancer services, Medicine

Background: The management pathway for individuals 
with lung cancer can be complex and frequently involves 
a series of assessments combined with input from 
multiple clinicians. Such complexity can impose delays 
in the diagnosis of lung cancer. We aimed to describe 
compliance with the Optimal Care Pathway (OCP) 
timeframes for diagnosis and management of lung cancer 
after the implementation a multidisciplinary lung cancer 
service. 

Method: Administrative data was used to identify cases 
of lung cancer. Two-time periods were compared; Pre- 
Lung Cancer Service Implementation Project (LSIP), from 
January to December 2017 and post-LSIP, from January 
to December 2019. 

Results: Implementation of the LSIP was associated 
with a significant reduction in time from referral to first 
specialist review (median [IQR]; 8 [0-14] vs 1 [0-8] days, 
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p=0.04); first multidisciplinary meeting (55 [32-111] 
vs 21 [10-37] days, p<0.01); and first treatment (57 
[32-93] vs 48 [21-69] days, p=0.04). There was also a 
significant increase in frequency of case discussion in a 
multidisciplinary meeting (59% of cases vs 94.1% of cases, 
p<0.001) and documentation of cancer staging (82.0% vs 
95.3%, p=0.01) and performance status (60.7% vs 92.9%, 
p<0.01).

Conclusions: Implementation of a multidisciplinary lung 
cancer service can improve quality measures involved in 
lung cancer care and service delivery. The approach used 
in this project may be scalable across other institutions 
and tumour streams.

7. Utilising clinical parameters to improve the 
selection of nerve biopsy candidates   

Kopanidis P1,2, Baskozos G3, Byrne E4, Hofer M4, 
Themistocleous A3, Rinaldi S2,3, Bennett D2,3

1Neurology Department, Northern Health 2Oxford 
University Hospitals NHS Trust, Oxford, UK 
3Nuffield Department of Neurosciences, Oxford, UK 
3Neuropathology Department, Oxford University 
Hospitals NHS Trust, Oxford, UK

Medicine
Background: Peripheral nerve biopsy is a valuable final 
diagnostic tool, however histopathological results can 
be non-diagnostic. We aim to identify clinical parameters 
in the pre-biopsy assessment that improve the yield 
of specific histopathological diagnoses of vasculitis, 
granulomatous or infiltrative conditions.

Method: This was a retrospective study based on ten 
years of experience with peripheral nerve biopsies at a 
single centre. Based upon a histopathological outcome, 
patients were grouped into vasculitis, granulomatous and 
infiltrative (“diagnostic”) group, or a comparison group 
of non-specific axonal neuropathy and normal (“non-
specific/normal”) group. 

Results: From a cohort of 64 patients, 21 (32.8%) 
were included in the diagnostic group and 30 (46.9%) 
in the non-specific/normal group. Clinical parameters 

associated with the diagnostic group were shorter history 
(mean 10.2 months vs 38.1), stepwise progression (81% 
vs 20%), neuropathic pain (85.7% vs 56.7%), vasculitic 
rash (23.8% vs 0%), mononeuritis multiplex (57.1% vs 
10%), asymmetry (90.5% vs 60%), raised WCC (47.6% 
vs 16.7%), myeloperoxidase antibody (19.1% vs 0%) and 
abnormal peripheral nerve imaging (33.3% vs 10%). The 
binary classification tree demonstrated that if stepwise 
clinical progression was not present, a duration of 
neuropathy of more than 9.5 months was predictive of 
the non-specific/normal group.

Conclusions: Selection of patients undergoing nerve 
biopsy requires consideration of clinical predictive 
parameters. Using such clinical parameters should aid 
targeting of nerve biopsy to those individuals in which it 
is most likely to yield clinically actionable information.

8. Pleural infection management by a specialised 
pleural service  

Principal Author WY1, Author LH1 Author KT1, Author 
MT2, Author SM1

1Department of Respiratory Medicine, Northern Health, 
VIC, Australia
1Department of Research, Northern Health, VIC, 
Australia 

Medicine

Background: This study aimed to describe the influence of 
a specialised pleural disease service (SPDS) on outcomes 
for people with pleural infection.

Method: Administrative data were used to identify cases 
of pleural infection which were classified into empyema 
- positive pleural fluid Gram stain/culture or purulent 
pleural aspirate; parapneumonic effusion - clinical 
presentation consistent with pneumonia, with ipsilateral 
pleural effusion; and clinical suspicion of pleural infection 
- treated for pleural infection by treating team but 
thoracentesis was not performed. Two time periods were 
compared; Period-1 (pre-SPDS from January 2016 to 
October 2018); and Period-2 (post-SPDS from October 
2018 to October 2020).

Results: Period-1 had n=116 and Period-2 had n=125 
cases. There was increased utilisation of intrapleural 
fibrinolysis during Period-2 (0% to 15.2%) and a reduction 
in surgical referrals (37.1% vs 20.8%, p=0.007) and 
surgical interventions (25.9% vs 10.4%, P<0.001). Median 
length of stay (LOS) suggested shorter hospitalisations 
but did not reach statistical significance (9.8 [IQR 5.1-
16.5] vs 7.2 [4.2-13.1] days, p=0.068). Outcomes at 90-
days (mortality and pleural-related readmissions) and 
median costs were not different between the two cohorts. 
In subgroup analysis, those who underwent intrapleural 
fibrinolysis had lower overall admission costs ($33,998 
[$22,911-$53,626] vs $96,169 [$65,164-$140,886], 
p<0.001) and shorter LOS (diagnosis to discharge 8.4 
[5.5-13.1] vs 16.5 [11.2-27.0] days, p<0.001) than those 
who underwent surgical management.

Conclusions: The introduction of a SPDS was associated 
with an increased use of intrapleural fibrinolytics and a 
reduction in surgical interventions for the management 
of pleural infections. Encouraging trends in LOS, 
readmission and costs support this model-of-care. 

9. Venous thromboembolism in obese patients: a ten-
year experience 

Wee B1, Lui B1, Ho P1-2, Lim HY1-2

1Department of Haematology, Northern Health, Epping 
VIC Australia, 2Department of Medicine (Northern 
Health), University of Melbourne, Heidelberg VIC 
Australia
Northern Pathology Victoria, Department of 
Haematology

Medicine

Background: Obesity is a known risk factor for venous 
thromboembolism (VTE) and poses a unique set of 
challenges in anticoagulation management. We report 
a ten-year experience of VTE management in morbidly 
obese (>120kg) patients.

Method: A retrospective analysis of VTE presentations to 
Northern Health from January 2011 to December 2020 
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with median follow-up of 44 months, excluding those 
with active malignancy. Patients weighing >120kg were 
compared to those ≤120kg. 2362 VTE cases, including 
194 patients with weight >120kg were identified.

Results: Patients >120kg were more likely to present 
with unprovoked VTE (59.3% vs. 45.2%, p<0.001) and 
major VTE (74.7% vs. 67.4%, p=0.028). Overall, patients 
>120kg were more likely to develop VTE recurrence after 
anticoagulation cessation (7.80 vs. 3.92 per 100-patient-
years, HR 1.97, 95%CI: 1.29-3.00), while there were no 
significant differences in major bleeding or 30-day all-
cause mortality. There were no significant differences 
in outcomes in patients >120kg treated with warfarin 
compared to direct oral anticoagulants (DOAC), or when 
comparing those treated with an uncapped (1mg/kg BD) 
vs. capped (<1mg/kg) enoxaparin dosing regimen.

Conclusions: Morbid obesity is associated with increased 
clot burden and VTE recurrence following anticoagulation 
cessation, without significant differences in bleeding 
compared to those ≤120kg. There were no significant 
differences in morbidly obese patients’ outcomes when 
treated with warfarin or DOAC, or when treated with an 
uncapped or capped enoxaparin dosing strategy.

10.  An Audit into Granulocyte Colony Stimulating 
Factor use at Northern Health 

Yan T1, Cooke R2

1University of Melbourne, Melbourne, Australia; 
2Department of Haematology, Northern Hospital, 
Melbourne, Australia 

Medicine

Background: Granulocyte Colony Stimulating Factor 
(G-CSF) is often prescribed with chemotherapy to 
shorten duration of neutropenia. There are no guidelines 
governing G-CSF use at Northern Health

(NH) and a potential under-appreciation of adverse 
events (AEs). This audit aims to identify prescribing 
practices and the incidence of G-CSF related AEs.

Methods: A retrospective audit of G-CSF use at NH 
between 2018-2021 was conducted. Patientswere 
identified via pharmacy prescriptions of G-CSF, with 
a comparator group of patients receiving ABVD or 
R-CHOP chemotherapy without G-CSF support. 
Baseline demographics, reason for G-CSFprescription, 
incidence of febrile neutropenia and AEs, and outcome 
data were collected. Group comparisons were made 
using the Mann-Whitney U Test and associations tested 
for with Fisher’s exact test.

Results: 512 patients received G-CSF with chemotherapy 
for solid organ malignancy (69%), haematological 
malignancy (24%) and non-chemotherapy related 
neutropenia (7%). In patients receiving R-CHOP, but 
not ABVD, G-CSF use as planned primary prophylaxis 
(PPP) was associated with older age (p = 0.02). The 
most common reasoning for PPP was prophylaxis during 
COVID-19outbreaks (41%). Unplanned G-CSF use was 
primarily due to grade 3/4 neutropenia (69%). Febrile 
neutropenia incidence was not significantly lower in 
patients receiving PPP. Leukaemoid reactions were 
the most common AE, followed by bone pain. Serious 
AEs included probable and possible contributions to 
respiratory failure (n=3) and splenic rupture (n=1).

Conclusion: Our data suggest that G-CSF has been 
overused in young patients receiving ABVD. G-CSF is 
generally well-tolerated, but clinicians should use with 
caution in patients with pulmonary inflammation.

11.  Causes of dysglycaemia and ketosis in the hospital 
setting *Poster Q&A*

Loughran J1, Kent TH1, Robins M1, Kyi M1,2,3

1Northern Health, Melbourne, Australia  2Royal Melbourne 
Hospital, Melbourne, Australia 3MelbourneMedical 
School, Melbourne, Australia

Medicine

Background: Upgrading the electronic reporting system 
has allowed access by the diabetes team to all inpatient 
unstable blood glucose (BGL) and ketone (BKL) readings.  

We aimed to identify clinical indicators such as diabetes 
type, medications and fasting status that may contribute 
to pre-MET episodes. The instigation of a pre-MET call 
includes the criteria of BGL <3.5mmol/L or >20.0mmol/L 
and/or BKL >0.6mmol/L.

Method: A retrospective review of unstable BGL and 
BKL events that fell within the pre-medical emergency 
team (pre-MET) response criteria was undertaken over a 
3-month period.

Results: 927 events occurred, 396 related to ketosis. 
Overall main cause for ketosis in people with known 
diabetes was fasting/poor oral intake (50%) and 42 
occasions being as a result of withholding prescribed 
insulin.  Of note, 10% ketosis was identified in people 
prescribed a Sodium-glucose Cotransporter-2 
inhibitor (SGLT2i). Of the 267 hyperglycaemia events, 
corticosteroids were identified as the main cause in one 
third, followed by withholding of prescribed insulin for 
inpatients fasting/poor oral intake. 264 hypoglycaemia 
episodes occurred predominantly for inpatients fasting 
or recorded poor oral intake.  Inpatients with the highest 
hypoglycaemia risk seen in those prescribed pre-mixed 
insulin.

Conclusion: Fasting/poor appetite remains an 
ongoing problem for inpatients with diabetes, 
not all patients checked for ketones had diabetes. 
Inpatients prescribed pre-mixed insulin with respect 
to hypoglycaemia is currently being addressed by 
the inpatient diabetes service. Strategies to address 
corticosteroid hyperglycaemia requires review. Pre met 
for hyperglycaemia is now being reviewed.

12. Corticosteroid Use and Complications in Immune 
Thrombocytopenia  

Greenwood E1, Doig C2, Cooke R2

1University of Melbourne, Parkville, Australia 2Northern 
Hospital, Epping, Australia 
Division of Medicine, Department of Haematolog
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Medicine

Background: Corticosteroids form the mainstay of 
treatment for Immune thrombocytopenia (ITP) due to 
their low cost and efficacy at restoring platelet count. 
However, they are associated with substantial morbidity, 
which must be weighed against bleeding risk. Recent 
guidelines encourage corticosteroids to be ceased within 
6 weeks. This study aims to evaluate corticosteroid 
prescribing at our institution, identify factors associated 
with prolonged treatment, and provide data on 
complications.

Method: A retrospective audit of ITP admission records 
from 2010-2020 was conducted. Data comprised: 
patient characteristics, treatment selection, treatment 
outcomes, and severity-stratified bleeding and 
corticosteroid complications. Mann-Whitney U, Kruskal-
Wallis, Chi-squared and Fisher-Freeman-Halton Exact 
tests were used to compare groups and determine 
significant associations.

Results: 88% patients received >6 weeks corticosteroids. 
Mean steroid duration after achieving response 
and complete response (CR) was 128 and 109 days, 
respectively. Significantly higher platelet counts were 
demonstrated from weeks 2-6 for patients achieving 
CR ≤6 weeks, compared with groups with delayed or 
absent CR (p<0.001-0.004). No relevant relationship 
was determined between complication frequency and 
duration of treatment, age ≥60, or pre-existing diabetes. 

Conclusions: Our results suggest corticosteroids 
are tapered too slowly, with patients remaining 
on corticosteroids beyond achieving a favourable 
platelet response. No significant relationship between 
corticosteroid duration and complication rate was 
established, however a need to improve surveillance 
and reporting of complications was identified. Further 
research is needed to characterise the utility of early 
platelet response in predicting disease course.

13.  Accuracy and clinical relevance of hypoglycaemia-
related hospital-acquired complication reporting 
based on clinical coding in Australian hospitals  
*Poster Q&A*

Dharma JFM1,2, Polmear C1, Fourlanos S2,3, Kyi M1,2,3

1Medicine, Northern Health 2Royal Melbourne Hospital 
3University of Melbourne, Melbourne, Australia

Medicine

Background: Treatment-related hypoglycaemia in 
hospital is included as a reportable hospital-acquired 
complication (HAC) by the Australian Commission 
on Safety and Quality in Health Care. However, 
hypoglycaemia HAC are identified on coding of 
inpatient diagnoses, without a defined glucose limit or 
clinical context. We assessed the validity of quantifying 
hypoglycaemia HAC based on coding, and compared to 
the actual prevalence of hypoglycaemia.

Methods: Retrospective review was performed on 
patients discharged from Northern Health over six months 
that were coded as hypoglycaemia HAC with detailed 
analysis to assess the likely cause and consequences 
of hypoglycaemic events.  Patients identified by coding 
were compared to a comprehensive inpatient glucometry 
survey to ascertain the proportion of individuals with 
true hypoglycaemia that was coded as HAC. 

Results: Between March-August 2021, 256 admissions 
were coded as hypoglycaemia HAC.  Eleven (4%) did 
not have a valid inpatient hypoglycaemic episode. Of 
the valid cases, 34 (13%) were not treated with any 
glucose-lowering medication (GLM), and 11 (4%) were 
treated with non-insulin, non-sulphonylurea GLM 
which theoretically do not cause hypoglycaemia. 200 
individuals (82%) were treated with sulphonylurea and/
or insulin, hence could be considered a clinically-relevant 
HAC. Overall, 17% were symptomatic. The identified 
causes of clinically-relevant HACs were disruption to 
nutrition, medication errors, and insulin dose escalation. 
Compared to the comprehensive glucometry survey, 
68% of individuals with clinically-relevant hypoglycaemia 
were not coded as HAC.

Conclusion: Given the diversity of hypoglycaemia types 
in hospital and the potential financial implications, 
a standardised definition of hypoglycaemia HAC, 
incorporating the clinical context is necessary.

14. Glycaemic outcomes in hospital with Ryzodeg 
70/30 vs. Novomix 30 premixed insulins *Poster Q&A*

Walt J1,2, Loughran J3, Fourlanos S1,2, Barmanray R1, Zhu 
J3, Varadarajan S3, Kyi M1,2,3

1Royal Melbourne Hospital, 2University of Melbourne, 
3Northern Health

Medicine

Background: Ryzodeg 70/30™ is a unique formulation of 
ultra-long-acting insulin degludec and rapid-acting insulin 
aspart. During hospitalisation, glycaemic instability often 
necessitates daily insulin dose adjustment in contrast to 
the usual practice for Ryzodeg. We investigated inpatient 
glycaemia with Ryzodeg compared to Novomix30TM. 

Methods: Retrospective review of individuals with type 
2 diabetes treated with Ryzodeg or Novomix30 prior 
to admission and continued as inpatients. Capillary 
blood glucose (BG) measurements were analysed from 
admission until discharge or up to 14 days. The primary 
outcome was the proportion of patient-days with 
hypoglycaemia (<4.0mmol/L). 

Results: We assessed 102 individuals treated with 
Ryzodeg and 93 treated with Novomix30 (comprising 
1633 patient-days and 6834 BG measurements). Patient 
characteristics, including insulin dose at admission 
(0.5 unit/kg/day) were well-matched, but the Ryzodeg 
group had higher HbA1c (8.4% vs. 7.8%, p=0.02), and 
less frequent insulin dosing (twice-daily 49% vs. 88% 
p<0.001). Patient-days with BG <4mmol/L was no 
different (9.2% vs 8.6%, p=0.5). However, the Ryzodeg 
group had a higher patient-day mean BG (10.0 [SD 3.5] 
vs. 9.2 [3.1] mmol/L, p<0.01), and patient-days with mean 
BG >10mmol/L (42% vs. 30%, p<0.01) compared to the 
Novomix30 group. Glucose was higher in the Ryzodeg 
group during non-fasting times (8am-midnight) (11.1 [SD 



Northern Health 2022 Research Week ABSTRACT BOOK - 19

4.0] vs. 9.9 [3.5] mmol/L, p<0.01), but no different during 
fasting times (midnight-8am).

Conclusions: People with diabetes treated in hospital 
with Ryzodeg compared to Novomix30 had similar 
hypoglycaemia incidence, but higher incidence of 
hyperglycaemia, potentially related to less-frequent 
twice daily dosing. Guidelines for optimal management 
with Ryzodeg in hospital is needed.

15. Early predictors of need for salvage therapy 
in patients with acute severe ulcerative colitis  
*Poster Q&A*  

Gilmore,R1, Wei Lo,S1, Cheong,R1,Karim,ST1, Deborah 
Farrah,D3, Kashkooli,S1, Segal,JP1,2, Garg,M1,2

1Department of Gastroenterology, Northern Health, 
Melbourne, Australia. 2Department of Medicine, 
University of Melbourne, Melbourne, Australia. 
3Department of Finance, Northern Health, Melbourne

Medicine
Background: Acute severe ulcerative colitis (ASUC) is 
a medical emergency and remains a significant cause of 
morbidity and mortality, affecting up to 25% of patients 
with ulcerative colitis. This study aimed to assess early 
indicators of disease severity at day 1, which would 
predict need for medical salvage therapy at Day 3.

Methods: A retrospective study was conducted of 
patients with ASUC admitted to a single tertiary IBD 
centre from January 2016 to January 2021. Demographic 
and clinical information was recorded. The data were 
analysed using a binary logistic regression using salvage 
as the dependent variable against predictive variables.

Results: 72 patients (30 [42%] female, median age 39 
[range 18-88] years) were identified with ASUC and 
included in the study. Median length of stay of index 
admission was 6 days (IQR 5 days). 34 patients (47%) 
required medical salvage therapy with infliximab. 4 
patients (6%) required colectomy during index admission, 
and 6 more (8%) in the following 12 months. 4 patients 
(6%) had their primary diagnosis subsequently changed 
from UC to Crohn’s disease. 

On univariate analysis, thrombocytosis (p = 0.038) and 
hypoalbuminaemia (p = 0.049) at day 1 predicted need 
for salvage therapy at day 3. However, when carried 
forward to multivariate analysis, none of the clinical 
or biochemical factors assessed indicated a significant 
requirement for medical salvage therapy. There was a 
trend toward significance for thrombocytosis (p = 0.05), 
hypoalbuminaemia (p = 0.05), and frequency of bloody 
bowel actions (p = 0.06).

There was no impact on requirement for medical salvage 
with baseline haemoglobin, CRP, heart rate, Mayo Score 
or fever.

Conclusion: The requirement for medical salvage for 
ASUC remains high, but this study was unable to identify 
early factors that significantly predicted the need for 
medical salvage at day 3.

16.		Corticosteroid	use	in	the	first	12	months	following	
acute severe ulcerative colitis is high and associated 
with requirement for salvage therapy *Poster Q&A*

Gilmore,R1, Sheng,WL1, Cheong,R1, Karim,ST1, Farrah,D3, 
Kashkooli,S1, Segal,JP1,2, Garg,M1,2

1Department of Gastroenterology, Northern Health, 
Melbourne, Australia. 2Department of Medicine, 
University of Melbourne, Melbourne, Australia. 
3Department of Finance, Northern Health, Melbourne

Medicine

Background: Acute severe ulcerative colitis (ASUC) is 
a medical emergency and remains a significant cause 
of morbidity and mortality, affecting up to 25% of 
patients with ulcerative colitis. We aimed to quantify the 
cumulative corticosteroid use over the first 12 months 
of patients admitted to hospital with ASUC, and identify 
factors associated with increased corticosteroid use.

Methods: A retrospective study was conducted of 
patients with ASUC admitted to a single tertiary IBD 
centre from January 2016 to January 2021. Patients were 
followed for one year to identify further corticosteroid 
use within that time. Corticosteroid burden was 

converted to an equivalence of oral prednisolone in 
milligrams. The data were analysed using ordinal logistic 
regression to estimate the effect of each variable on total 
corticosteroid exposure to produce odds ratios with 95% 
confidence interval (CI). 

Results: 72 patients (30 [42%] female, median age 39 
[range 18-88] years) were identified with ASUC and 
included in the study. Median length of stay of index 
admission was 6 days (IQR 5 days). 34 patients (47%) 
required medical salvage therapy with Infliximab. 4 
patients (6%) required colectomy during index admission, 
and 6 more (8%) in the following 12 months. 

Median cumulative corticosteroid use over 12 months 
inclusive of index hospitalization was 1760mg (IQR 
790mg). The requirement for inpatient medical salvage 
therapy with infliximab was significantly associated with 
increased corticosteroid requirement (p = 0.01). 

Corticosteroid use was not associated with length of 
inpatient stay (p=0.36), requirement for colectomy 
(p=0.37), need for readmission (p=0.83) or prior biologic 
therapy (p=0.61).

Conclusion: Corticosteroid use over the first 12 
months in patients admitted with ASUC remains high. 
Requirement for medical salvage therapy with infliximab 
was associated with increased steroid exposure. 

17.  The real-world 12-month healthcare expense 
of acute severe ulcerative colitis is associated with 
length of initial hospitalisation and colectomy, but not 
requirement for salvage therapy *Poster Q&A*

Gilmore,R1, Wei Lo,S1, Cheong,R1, Karim,ST1, Farrah,D3, 
Kashkooli,S1, Segal,JP1,2, Garg,M1,2

1Department of Gastroenterology, Northern Health, 
Melbourne, Australia, 2Department of Medicine, 
University of Melbourne, Melbourne, Australia, 
3Department of Finance, Northern Health, Melbourne
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Medicine

Background: Acute Severe Ulcerative Colitis (ASUC) is 
a medical emergency and remains a significant cause of 
morbidity, affecting up to 25% of patients with ulcerative 
colitis. This study aimed to characterise total direct 
medical costs and their predictors in patients admitted 
with ASUC over the 12 months following index admission.

Methods: A retrospective chart review of patients with 
ASUC admitted to a single tertiary IBD centre from 
January 2016 to January 2021 were included. Cost 
data included direct and indirect cost of index admission, 
followed by all healthcare costs over a 12-month 
period relating to inpatient and outpatient episodes. 
Determinants of length of stay were assessed using 
ordinal logistic regression. Cost of stay was split into 
quartiles. These were then ranked in an ordinal scale with 
4 being the top quartile. 

Results: Median cost of index admission was $7829 (IQR 
$6067–$8764, range $2697). On multivariate analyses, 
this was significantly associated with initial length of stay 
(p = <0.01), and requirement for colectomy (p = <0.01). 
There was a trend towards higher cost associated with 
CRP/Albumin ratio (p = 0.13).

Median total healthcare cost over the first 12 months 
was $13,873 (IQR $9684-$19936, range $10,252). 
On multivariate analyses, this was again significantly 
associated with initial length of stay (p = <0.01), and 
requirement for colectomy (p = <0.01). There was a trend 
towards significance with cumulative steroid burden over 
12 months (p = 0.15). 

Patients requiring medical salvage therapy during 
initial hospitalisation had median costs of $17,170.04, 
compared with those who were not treated with rescue 
medical therapy ($13,257.99, p = 0.06).

Conclusion: Healthcare expense related to ASUC 
remains high in Australia, and is associated with length of 
stay during initial hospitalization and need for colectomy, 
but not requirement for salvage therapy or endoscopic 
severity.

18. Clinical outcomes of individuals managed by 
an inpatient diabetes service: propensity-matched 
analysis 

Kwon HJ1, Tacey M1, Kyne N1, Cox A1, Shivakumar K1, Nair 
I1, Lindsey S1, Loughran J1, Fourlanos S2,3,4, Varadarajan S1, 
Kyi M 1,2,3,4

1Medicine Northern Health 2Royal Melbourne Hospital 
3University of Melbourne 4Australian Centre for 
Accelerating Diabetes Innovations (ACADI)

Medicine

Background: To optimise inpatient diabetes care 
and prevent diabetes-related hospital complications, 
Northern Inpatient Diabetes Service (NIDS) was 
established at Northern Health. NIDS performed 
glycaemic surveillance and provided inpatient 
consultation in response to dysglycaemia. We sought 
to evaluate clinical outcomes of individuals managed by 
NIDS.

Method: Retrospective chart review was conducted on 
consecutive inpatients consulted by NIDS between 1st 
September 2020 and 28th February 2022. International 
Classification of Diseases codes were used to calculate 
patient’s Charlson Comorbidity Index (CCI). Propensity 
score matching based on CCI was used to identify 
controls from a historical cohort between 1st February 
2018 and 31st January 2020 prior to NIDS. Patients with 
length of stay (LOS) <48 hours, transferred to subacute 
and COVID-19 were excluded. Outcomes were hospital-
acquired complications, LOS, 30-day readmission and 
inpatient mortality. 

Results: Of 1118 consecutive inpatients consulted by 
NIDS, after exclusion, 496 patients were included in each 
group. They were 97% with type 2 diabetes, mean age 
70 years and median CCI of 2. More NIDS cases were 
on insulin and had early dysglycaemia (p<0.001). In NIDS 
cases, inpatient mortality was lower compared to control 
(2.4% vs 4.3%, p=0.04), but LOS was longer (median 
6 [IQR3.5-9] vs 4 [2-7] days, p<0.001). There was no 
difference in hospital acquired complications (p=0.9) and 
30-day readmission (p=0.9).

Conclusions: NIDS managed inpatients with more 
complex diabetes who stayed longer in hospital. Despite 
more complex diabetes in NIDS cohort, there were no 
differences in hospital-acquired outcomes. Further study 
with more appropriate control cohort is required to 
further evaluate clinical outcomes. 

19.  Patient Characteristics and Clinical Factors 
Associated with Ketosis in Medical and Surgical 
Inpatients *Poster Q&A*

Kent TH1, Loughran J1, Halim BO4, Fourlanos S2,3,  
Hayes L1, Kyi M1,2,3

1Northern Health, Melbourne, Australia 2Royal 
Melbourne Hospital, Melbourne, Australia 3Melbourne 
Medical School, Melbourne, Australia 4St Vincent’s 
Hospital, Melbourne, Australia

Medicine

Background: Elevation in blood ketone concentration 
in hospitalised patients with diabetes could signal 
insulin deficiency, prolonged starvation (carbohydrate 
deprivation >12hours) or treatment with sodium-
glucose-cotransporter-2 inhibitors (SGLT2i) within the 
prior 72 hours. As ketosis could lead to ketoacidosis it 
is often escalated for medical review. We investigated 
patient characteristics, risk factors, and consequences of 
ketosis in acute medical and surgical inpatients.

Method: A retrospective observational study was 
conducted at Northern Health, where point-of-care 
capillary β-hydroxybutyrate (β-OHB) concentration 
≥0.6 mmol/L are escalated for urgent clinical review. 
We reviewed consecutive ketosis events over a three-
month period to assess patient characteristics, possible 
contributing factors, and incidence of acidosis.

Results: 396 events occurred in 112 patients (median 2, 
[IQR 1-4] events per patient; β-OHB median 1.2 [0.8–2.2] 
mmol/L). 102 events were in 13 people without diabetes, 
all due to disruption in nutrition. 109 events occurred in 
41 patients with non-insulin dependent diabetes and 185 
events in 58 patients with insulin-dependent diabetes. In 
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individuals with diabetes, 50% of events involved nutrition 
disruption, 10% involved recent SGTL2i use, and 27% 
of events involved withheld scheduled insulin in insulin-
dependent individuals. 79 events (20%) had assessment 
with venous blood gas within 4 hours of the event, and 14 
(3.5% of total events) demonstrated metabolic acidosis 
(β-OHB median 2.5 [1.7 – 3.5] mmol/L).

Conclusions: A significant proportion of events occurred 
in individuals without diabetes. Disruption to nutrition is 
a contributor for all non-diabetes and half of diabetes-
related ketosis. Recent SGLT2i use was a less common 
risk factor. Acidosis was rare.

20.  Comparison of Outcomes in Hospitalised 
Individuals with Diabetes Detected with Ketosis

Kent TH1, Loughran J1, Halim BO4, Fourlanos S2,3, Hayes 
L1, Kyi M1,2,3

1Northern Health, Melbourne, Australia 2Royal 
Melbourne Hospital, Melbourne, Australia 3Melbourne 
Medical School, Melbourne, Australia 4St Vincent’s 
Hospital, Melbourne, Australia

Medicine

Background: Ketosis in hospitalised patients with 
diabetes may herald diabetic ketoacidosis. At our 
institution, point-of-care capillary β-hydroxybutyrate 
β-OHB) ≥0.6 mmol/L is escalated for urgent clinical 
review. We investigated the clinician response and 
patient outcomes of mild vs. moderate-severe ketosis in 
acute medical and surgical inpatients. 

Method: In this retrospective observational study, 
consecutive events in patients with diabetes over a three-
month period were analysed and stratified into mild 
β-OHB 0.6–1.0mmol/L) vs. moderate-severe (β-OHB 
>1.0mmol/L). We assessed clinician response including 
venous blood gas (VBG) investigation, treatment with 
extra insulin, and patient outcomes.

Results: 294 events (136 mild, 158 moderate-severe), 
occurred among 99 individuals, with median 1 event 
per patient (IQR 1-4, range 1-17). VBG was more likely 
to be collected in moderate-severe vs. mild cases (32% 

vs. 12%, p<0.001) with metabolic acidosis detected in 
5.1% vs. 1.4% (p=0.08), respectively.  Moderate-severe 
events were more likely to be treated with extra insulin 
(p=0.01) and these trended towards decrease in the 
subsequent β-OHB measure (p=0.06). Half of all events 
saw resolution (β-OHB below the respective cut off 
range) at the next measurement regardless of insulin-
naïve vs. insulin-dependent diabetes status. There were 
no differences in Medical Emergency Team calls, critical 
care admissions or deaths.

Conclusions: Almost half the events were for mild 
ketosis and acidosis was detected in very few. Clinicians 
were more likely to investigate and treat moderate-
severe ketosis, but outcomes were generally favourable. 
Prospective studies are needed to investigate the optimal 
cut-off for clinically significant ketosis at increased 
likelihood of developing ketoacidosis.

21.  Patient Characteristics and Outcomes of 
Coronavirus Disease 2019 Outpatients Receiving 
Sotrovimab

Principal Author S Tan1,2, Supervisor K Pearson2, 
Supervisor L Hayes2

1University of Melbourne, Melbourne, Australia 
2Northern Health, Melbourne, Australia 
Northern Health, COVID-19 program

Medicine

Background: There is limited data on the characteristics 
and clinical outcomes of coronavirus disease 2019 
(COVID-19) outpatients who received sotrovimab during 
Delta wave.

Method: A retrospective chart review of COVID-19 
outpatients who received sotrovimab at Northern 
Hospital between 15 September 2021 and 31 December 
2021 was conducted to describe patients’ characteristics 
and outcomes. The primary outcome was percentage of 
patients who re-presented to the hospital within 28 days 
after sotrovimab infusion. Secondary outcomes included 
28-day mortality. Chi-Square test was performed to 
assess the relationship between categorical variables. 

Results: Data from 316 patients were analysed. The 
median age was 51 years (IQR 37, 62). Just over half of 
the patients (50.9%) received sotrovimab on or after 
day 5 of symptom onset. Seventy patients (22.2%) were 
immunocompromised. Most patients (94.6%) had two 
or more risk factors for COVID-19 progression. The 
most common risk factor was obesity (53.8%). The 
number of risk factors is significantly associated with 
re-presentation rate (χ2(2) =10.0, p<.05). A total of 28 
patients (8.86%) re-presented to the hospital within 28 
days after sotrovimab infusion. 

Conclusions: Our study provides real-world data on the 
characteristics and outcomes of COVID-19 outpatients 
treated with sotrovimab during Delta wave. 

22.  SILVER: An IBD pharmacy technician-led 
Subcutaneous Biologic Home Delivery Service is 
associated with improvement in adherence, patient 
health literacy and disease outcomes *ORAL*

Leake A1, Lo SW1, Dalgleish N1, Tsoi A1, Chen L1, Rajendran 
M1, Kashkooli S1, 2, Segal JP1, 2, Garg M1, 2

1Northern Hospital, Dept of Gastroenterology, Epping. 
2University of Melbourne, Dept of Medicine, Parkville

Medicine

Background: Subcutaneous medications are increasingly 
used for patients with inflammatory bowel disease (IBD), 
but are associated with lower adherence, risking adverse 
disease outcomes. This project evaluates a pharmacy 
technician-led Subcutaneous Biologic Home Delivery 
(SILVER) Service effect on medication adherence, health 
literacy and disease outcomes.  

Methods: Patients treated with a subcutaneous biologic 
were offered direct delivery of the biologic to their 
home. We performed telephone interviews at baseline 
and 6 months using a newly developed Subcutaneous 
IBD Medication Access and Adherence Questionnaire 
(SIMAAQ), quality of life (SIBDQ), health literacy (Health 
Literacy Questionnaire, HLQ; eHLQ) and clinical disease 
activity scores. 
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Results: 39 patients (19 [49%] female; median age 47 
[IQR 36-61] years; 36 [92%] with Crohn’s and 3 [8%] 
with ulcerative colitis, UC) had paired baseline and 
6-month outcome measures for analysis. There were 
significant improvements in faecal calprotectin (192 vs 
50 µg/g, p=0.05), and SIBDQ scores (47 vs 52, p=0.049) 
across all patients. HLQ scores increased significantly in 
1 domain for active health management (3.09 vs 3.24, p = 
0.04). Medication adherence (SIMAAQ score) improved 
significantly (12.5 vs 15; p = 0.02) in a subgroup of 29 
patients treated with the same biologic agent and route 
for at least 6 months prior to enrolment. 

Conclusions: The novel SILVER service is associated with 
improvement in medication adherence, patient active 
health management, and disease outcomes in patients 
with IBD. Larger studies evaluating the cost-effectiveness 
and feasibility across multiple healthcare environments 
of this service are warranted.

23.  Utilising a treatment room during a COVID-19 
pandemic	to	mitigate	theatre	staffing	shortages

Saranya CHIRANAKORN-COSTA, Prad Herle, Katie-
Beth Webster

Northern Health, Melbourne

Medicine

Background: The COVID-19 pandemic has globally 
affected surgical units with a reduction to bed and 
operating room capacity, delays in elective procedures 
and reduced staffing numbers. Despite this, there has 
been no significant change to the number of Plastic and 
Reconstructive Surgery (PRS) trauma admissions to 
a metropolitan Victorian hospital. In order to provide 
safe and timely patient care, the surgical team utilised a 
spare theatre room manned by only two staff to facilitate 
completion of trauma cases.

Methods: From mid October 2021 to mid January 2022 
each operative case performed using this technique was 
recorded and categorising the case into: upper limb, 
lower limb or general plastics.

Results: This surgical method has significantly reduced 
the wait time for patients to receive their surgery. A total 
of 203 cases were performed during this time period. 
Over 80% of these cases were hand and upper limb 
trauma. This is reflective of the overall trauma case load 
for this particular hospital.

Conclusion: Local anaesthetic (LA) only theatre lists have 
been pivotal in providing safe and timely patient care for 
simple PRS trauma cases during a COVID-19 pandemic. 
These principles have been previously reported in 
WALANT surgery. Increasing utilisation of LA only 
surgery technique have provided a tangible reduction in 
the trauma case load on emergency lists requiring a fully 
staffed theatre.

24.  Examining the surgical JMO workload and 
changeover period through the lens of ‘Medtasker’ 

Saranya CHIRANAKORN-COSTA, Lachlan Hayes, Russel 
Hodgson

Northern Health, Melbourne

Medicine & Surgery
Background: Communication is a vital component 
of providing safe and effective hospital care. Surgical 
JMOs are at the forefront of ward based communication 
and face much of this burden. ‘Medtasker’ is a web 
based application designed for safer and more efficient 
hospital communication and is used in several hospitals 
in Australia. The aims of this paper are to use Medtasker 
to examine surgical ward communication patterns to 
JMOs, particularly to identify periods of high workflow 
and correlate this to hospital patient flow, doctor staffing 
numbers and adverse patient events. Periods of interest 
include the intern and HMO changeovers in January and 
February respectively.

Methods: Data was retrospectively collected from 
between 01/09/19 to 31/03/20 from a Victorian 
metropolitan hospital during a COVID-19 free period. 
Medtasker application data, patient workflow and JMO 
staffing numbers was collected for all hospital surgical 
units.

Results: The number of Medtaskers during the HMO 
changeover in February was significantly higher than 
other months, with peaks in messaging during nursing 
changeovers. This increase in communication demands 
did not result in increased patient mortality or emergency 
patient calls. Additionally, after hours surgical JMOs 
receive a disproportionately large number of Medtaskers 
compared to day time shifts.

Conclusion: Medtasker has been invaluable in providing 
insights into surgical JMO work patterns. Changeover 
months can be particularly stressful as JMOs must learn 
to navigate higher communication demands in a new job. 
By identifying these periods of stress, it puts hospitals are 
in a better position to provide support to their staff and to 
enhance patient safety.

25.  Laboratory markers of severity across three 
COVID-19 outbreaks  *ORAL*

Wang J1-3, Choy KW1,2, Lim HY1-3, Ho P1-3

1Northern Health, Epping 2Northern Pathology Victoria, 
Epping 3University of Melbourne, Parkville
NH Division of Diagnostic Services, Northern Pathology 
Victoria

Diagnostic Services

Background: COVID-19 has rapidly evolved since it 
was first discovered in December 2019. We aimed to 
retrospectively review our experience with COVID-19 
infection across 2020-2022, focusing on differences in 
laboratory markers at presentation.

Method: Consecutive adult patients admitted to hospital 
with confirmed COVID-19 infection were retrospectively 
reviewed across three periods (29/3/2020 – 29/9/2020, 
16/8/2021-13/10/2021 and 1/1/2022-31/1/2022), 
correlating with the lineages B.1.338, delta (B.1.617.2) 
and omicron (B.1.1.159) respectively. Laboratory findings 
of the first requested blood test within 24 hours of 
presentation were recorded and correlated with patient 
outcome. The primary outcome was requirement for 
oxygen therapy at any point.
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Results: Inflammatory markers, namely serum ferritin, 
lactate dehydrogenase (LDH), C-reactive protein (CRP) 
were significantly lower on presentation during 2022 
compared to 2021, corresponding to a milder disease 
course. More than 80% of 2022 patients had received 
2 or more vaccine doses and fully vaccinated patients 
displayed significantly lower inflammatory markers at 
presentation. Using 2022 data, a multivariate prediction 
model was constructed to predict for oxygen requirement, 
with c-statistic 0.86.

Conclusions: Patients in 2022, corresponding with the 
Omicron variant, displayed a milder disease course, even 
in hospitalised patients, with the majority not requiring 
oxygen and lower inflammatory markers. We constructed 
a simple to use risk prediction model with c-statistic 0.86 
which may identify individuals who can be safely managed 
as outpatients in the era of highly transmissible variants.

26. Intranasal Heparin Trial: Does heparin in 
nasopharyngeal swabs interfere with detection of 
SARS-CoV-2?  *ORAL*

Edwards K1, Corocher, T1, Hersusianto Y1, Campbell D1, 
Ho P1, Monagle P2

1Northern Health, Melbourne, Australia; 2Murdoch 
Children’s Research Institute, Melbourne, Australia 

Diagnostic Services

Background: Heparin is under investigation for use as a 
SARS-CoV-2 preventative in the Intranasal Heparin Trial 
(INHERIT). However, heparin interference in polymerase 
chain reaction (PCR) methods is well documented. As 
real-time quantitative PCR (rt-qPCR) is the current 
gold-standard for the detection of SARS-CoV-2 in 
nasopharyngeal (NP) samples, we aimed to investigate if 
the addition of heparin affects the SARS-CoV-2 rt-qPCR 
assay.

Method: Stock samples were prepared containing 
increasing concentrations of heparin (10-5000IU/mL) 
and 500µL of SARS-CoV-2 reference material.  Each 
stock sample was tested in triplicate as per manufacturer 

instructions, on the rt-qPCR platforms used at Northern 
Pathology Victoria (NPV): GeneXpert, LIAT, Seegene 
(with StarMag Universal and TANBead extraction kits).

Results: The addition of heparin caused clear interference, 
however the degree of interference differed between 
testing platforms. When comparing expected vs. 
actual results, the percent (%) concurrence rates were: 
GeneXpert 40%, LIAT 60.4%, Seegene + StarMag 12.5%, 
and Seegene + TANBead 41.7%.  Rates of false negative 
and invalid results increased with increasing heparin 
concentrations.

Conclusions: Consistent with previous reports, the 
interfering effect of heparin on rt-qPCR detection of 
SARS-CoV-2 was evident, at concentrations as low 
as 10IU/mL. In the context of the INHERIT trial, this 
interference will need to be neutralised in order to provide 
accurate SARS-CoV-2 test results to trial participants.

27.  Intranasal Heparin Trial: Overcoming the 
interfering effect of heparin during detection of SARS-
CoV-2  *ORAL*

Edwards K1, Corocher, T1, Hersusianto Y1, Campbell D1, 
Ho P1, Monagle P2

1Northern Health, Melbourne, Australia; 2Murdoch 
Children’s Research Institute, Melbourne, Australia 

Diagnostic Services

Background: Our previous work confirmed that the 
presence of heparin in nasopharyngeal (NP) samples, at 
levels as low as 10IU/mL, interferes with the detection 
of SARS-CoV-2 when using real-time quantitative 
reverse transcription PCR (rt-qPCR). Treatment with the 
enzyme heparinase I has been documented to prevent 
this interference. To ensure confidence in test results 
for the Intranasal Heparin Trial (INHERIT), we aimed to 
neutralise heparin interference with rt-qPCR detection 
of SARS-CoV-2 in NP samples via treatment with 
heparinase I.

Method: A pooled sample was prepared from residual 
samples that had previously tested positive for SARS-

CoV-2. Sample stocks were prepared using the pooled 
sample, with heparin added to a final concentration of 
10 IU/mL.  Nucleic acid extraction was performed using 
the StarMag Universal kit (Seegene).  After extraction, 
heparinase I was added and incubated at room 
temperature for 30 minutes.  Routine rt-qPCR was then 
performed as per manufacturer instructions (Seegene).  

Results: When compared to the pooled sample, mean 
Ct values for the pooled sample plus heparin 10IU/mL 
increased by 10.96, 12.13, and 10.58 (E, RdRp/S, and N 
genes).  With the addition of 1U heparinase I, the increase 
in mean Ct values compared to the pooled sample only, 
were reduced to 0.19, 0.29, and 0.05 (E, RdRP/S, and N 
genes).

Conclusions: The addition of one unit of heparinase 
I resulted in almost complete neutralisation of the 
interfering effect of 10IU/mL heparin. Our results 
indicate that the addition of heparinase I is a valid method 
to remove heparin interference when testing for SARS-
CoV-2 in NP samples.

28. Assessment of MET Calls at Northern Health – An 
Audit	in	the	first	half	of	2021	patients	in	Renal/Dialysis	
units

Dr. Srikar Boddupall, Dr. David Crosbie 

1NH Division & Department Intensive Care Medicine, 
Melbourne, Australia Northern Health

Emergency Services

Background: An audit aimed to identify varying 
parameters surrounding MET calls from the Renal/
Dialysis units to identify areas of improvement. 

Method: Retrospective Analysis using the Northern 
Health MET Call data to identify all MET Calls from the 
Renal and Dialysis units at TNH in the first 6 months of 
2021. 
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Results: There were 118 MET Calls in the first 6 months 
of 2021 from the Renal/Dialysis units. Of these, the 
36.44% (commonest) was for hypotension and the 
commonest MET Call resulting in a deceased outcome 
was for decreased consciousness.  

Conclusions: MET Calls were found to almost always 
be attended by senior staff and have limited changes to 
outcomes. Given this, it highlights the importance of re-
evaluating the criteria to reduce MET Calls.

29.  Multicycle Audit of the Suspected COVID-19 
Intubation Checklist use in the Emergency Department 
(ED) - how Covid-19 changed the way we intubate in 
ED

Marchant, J1. Swann, G1. Channa, K1. Wheatley, J1. Lim, A1. 

1Northern Health Emergency Department, Epping, 
Australia 

Emergency Services

Background: This audit reviewed the completion of the 
‘Suspected COVID-19 Intubation Checklist’ completion 
in the emergency department for a third cycle. Previous 
cycles included data collected on an intubation checklist 
prior to the Covid-19 pandemic. 

Methods: All patients between 1st April to 31st December 
2021 who had the suspected COVID-19 intubation form 
scanned onto CPF were analysed. Forty-four patients 
were extracted, with forty included in the analysis. Four 
were excluded due to the following reasons: Intubated in 
ICU (2), intubated in Theatre (1) and decision made not 
to intubate (1).

Results: Comparatively to previous audit cycles, checklist 
completion remained similar (44%) and ED consultants 
remained the most common team leaders (64%). Hypoxia 
was noted as the most common reason for intubation 
(75%). Rocuronium was the paralytic agent of choice 
(80%), compared to 33% previously. Video laryngoscopy 
was used in 100% of intubations with bougie use 
increasing to 60%, from 44%. Anaesthetics primarily 
acted as lead airway doctor (43%), with a reduction in 

number of intubations done by ED Consultants (16%) 
and ED Registrars (3%). 

Conclusion: National guidelines aimed to minimise 
exposure to covid-19 when performing aerosol 
generating procedures. The most experienced airway 
doctor completed intubation in this review, which reflects 
the recommended change in practice. There was an 
increase in anaesthetists intubating, video laryngoscopy 
use and bougie use in all suspected COVID-19 patients.

30.  The impact of ICU bed occupancy on ICU outreach 
team activity  *ORAL*

Tse V1, Tan SC1

1Northern Health, Epping, Australia 

Emergency Services

Background: The COVID-19 pandemic has exacerbated 
the demand for high acuity care in the intensive care unit 
(ICU), resulting in the need for careful triaging of patients. 
Consequently, patients with higher acuity care needs 
remain on general wards. This study aims to evaluate the 
impact of ICU bed occupancy on the workload of the ICU 
outreach team.

Method: A retrospective study of ICU outreach team 
activity between July 2020 and May 2022 was performed. 
Outreach team activity comprised of Medical Emergency 
Team (MET) calls, Code Blues, Emergency Department 
(ED) and ward referrals, and Total/Peripheral Parenteral 
Nutrition (TPN/PPN) reviews. Data was extracted from 
the Northern Health Reporting Portal, Northern Health 
Bed Portal, Australian and New Zealand Intensive Care 
Society Adult Physiology Dataset and ICU Liaison Nurse 
Dataset. High ICU bed occupancy was defined as 85% or 
greater, and ICU outreach team activity between periods 
of high and low bed occupancy was compared.

Results: Among all activity, the number of Code Blues 
(mean 1.93 (SD 1.45) vs. 1.66 (1.44), p=0.02) and MET 
calls follow up (mean 1.56 (2.43) vs. 1.15 (1.92), p=0.02) 
were significantly greater during high ICU bed occupancy. 
Overall, all outreach activity significantly increased over 

time by 0.01 per day (p<0.001), except for ward (p=0.03) 
and ED (p=0.01) referrals.

Conclusions: The increase in ICU outreach team activity, 
although not clearly associated with ICU bed occupancy, 
demonstrates a growing demand for ICU outreach 
services and may inform the need for expansion of the 
ICU outreach team to meet patients’ needs.

31.  A Phase II Cluster-Crossover Randomized Trial 
of Fentanyl vs. Morphine for Analgosedation in 
Mechanically Ventilated Patients

Casamento AJ MBBS,1,2,3 Serpa Neto A PhD,1,3,4 Young M 
BE,3 Lawrence M MBBS,2 Taplin C MD,2 Eastwood GM 
PhD,1,3 Ghosh A MBBS,2 Bellomo R PhD.1,3,4 

1Department of Intensive Care, Austin Hospital, 
Melbourne, Australia, 2Department of Intensive Care, 
Northern Hospital, Melbourne, Australia, 3Department 
of Critical Care, University of Melbourne, Melbourne, 
Australia, 4Australian and New Zealand Intensive Care 
Research Centre, School of Public Health and Preventive 
Medicine, Monash University, Melbourne, Australia 

Emergency Services

Background: The continuous infusion of fentanyl or 
morphine is often prescribed to assist with analgesia and 
sedation (analgosedation) during mechanical ventilation.  
We aimed to compare the effect of fentanyl vs. morphine 
on patient-centered outcomes in ventilated patients. 

Methods: We conducted a cluster-randomized, cluster-
crossover trial between July 2019 and August 2020 
in two adult Intensive Care Units. We compared two 
continuous infusion regimens (fentanyl vs. morphine). 
One Intensive Care Unit was randomized to the fentanyl-
morphine sequence and the other to the morphine-
fentanyl sequence. The primary outcome was the number 
of ventilator free days at day 28. Secondary outcomes 
included, among others, duration of mechanical 
ventilation in survivors and Intensive Care Unit free days 
at day 28.
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Results: Via cluster allocation, we randomized 737 
patients. Of these, 56 were excluded due to the opt-out 
consent process, leaving 681 (344 to fentanyl and 337 
to morphine) for primary analysis (median [IQR] age, 59 
[44-69] years). Median ventilator free days at day 28 
were 26.1 (20.7-27.3) in the fentanyl vs 25.3 (19.1-27.2) 
in the morphine group (median difference, 0.79 [95% CI, 
0.31 to 1.28], p=0.001). Intensive Care Unit-free days 
were greater (P<0.001) and Intensive Care Unit length of 
stay in survivors shorter (P<0.001) in the fentanyl group. 
All other secondary outcomes were not statistically 
different by treatment group.

Conclusions: Among adult patients requiring mechanical 
ventilation, compared with morphine, fentanyl infusion 
significantly increased the median number of ventilator 
free days at day 28. The choice of opioid infusion agent 
may affect clinical outcomes and requires further 
investigation. 

32.  Delirium in Ventilated Patients Receiving Fentanyl 
and Morphine for Analgosedation: Findings from the 
ANALGESIC Trial

Casamento AJ MBBS,1,2,3 Serpa Neto A PhD,1,3,4 Lawrence 
M MBBS,2 Chudleigh L MD,2 Browne E MD,2 Taplin C 
MBBS,2  Eastwood GM PhD,1,3 and Bellomo R PhD.1,3,4

1Department of Intensive Care, Austin Hospital, 
Melbourne, Australia, 2Department of Intensive Care, 
Northern Hospital, Melbourne, Australia, 3Department 
of Critical Care, University of Melbourne, Melbourne, 
Australia, 4Australian and New Zealand Intensive Care 
Research Centre, School of Public Health and Preventive 
Medicine, Monash University, Melbourne, Australia.

Emergency Services

Background: The incidence of delirium in patients 
receiving analgosedation and the differential impact 
of using fentanyl vs. morphine on its development are 
unknown.  We aimed to assess whether the use of 
fentanyl vs. morphine differentially affected the incidence 
of delirium in the ANALGESIC trial.

Methods: We obtained detailed data on the use of 
antipsychotic medications (dose, type and timing) and on 
the discharge diagnosis of delirium in patients enrolled 
in the ANALGESIC trial. We compared such outcomes 
according to treatment allocation. We assessed the 
relationship between delirium and outcome and between 
dose of analgosedation and delirium diagnosis and 
between antipsychotic drug use and outcome among 
patients diagnosed with delirium.

Results: We studied 681 mechanically ventilated patients 
enrolled in the ANALGESIC trial.   Overall, 292 patients 
(42.9%) were operationally defined as having delirium 
during their hospital stay.  The incidence of delirium 
was 160/344 [46.5%] in the fentanyl group vs. 132/337 
[39.1%] (RR: 1.19 [95%CI 1.00-1.41]) in the morphine 
group, p = 0.05.  The use of antipsychotics was not different 
according to opioid treatment allocation and was linearly 
related to the dose of opioid. Compared with those with 
ICD-10 coding for delirium and no antipsychotic therapy, 
those who received any antipsychotic therapy had lower 
hospital and 28-day mortality (11.5% vs. 24.4% This affect 
was no longer significant, however, after adjustments.

Conclusions: Fentanyl and morphine did not differentially 
affect the incidence of delirium when used for 
analgosedation. However, its incidence in such patients 
was high and associated with the cumulative dose of 
opioids. Antipsychotic drug therapy was common and 
was not associated with harm.

33.  The Dose Equivalency of Fentanyl and Morphine 
when used as Infusion for Analgosedation in 
Mechanically Ventilated Patients: Findings from The 
ANALGESIC Trial

Casamento AJ MBBS,1,2,3 Ghosh A MBBS,2,4 Serpa Neto 
A PhD,1,3,5 Young M BE,3,5 Lawrence M MBBS,2 Taplin C,2 

Eastwood GM PhD,1,3 and Bellomo R PhD.1,3,5

1Department of Intensive Care, Austin Hospital, 
Melbourne, Australia, 2Department of Intensive Care, 
Northern Hospital, Melbourne, Australia, 3Department 
of Critical Care, University of Melbourne, Melbourne, 
Australia, 4Department of Medical Education, University 

of Melbourne, Melbourne, Australia, 5Australian and New 
Zealand Intensive Care Research Centre, School of Public 
Health and Preventive Medicine, Monash University, 
Melbourne, Australia.

Emergency Services

Background: The dose equivalency of fentanyl vs. 
morphine is widely considered to approximate 100 (10 
µg of fentanyl = 1,000 µg (1 mg) of morphine). However, 
such equivalency has not been measured when these 
drugs are used for analgosedation.  We aimed to define 
the dose equivalency of fentanyl vs. morphine when 
used by continuous infusion to achieve the same level of 
analgosedation during mechanical ventilation.

Methods: We used data from the ANALGESIC trial of 
analgosedation to obtain detailed data on fentanyl and 
morphine dosage. We assessed such dosage according to 
cumulative dose, hourly dose, age, ideal, lean and actual 
body weight, body mass index (BMI), body surface area 
(BSA), presence of renal dysfunction and illness severity 
and derived dose equivalency tables.

Results: We studied 663 patients (338 fentanyl, 325 
morphine). Median (IQR) hourly dose of fentanyl and 
morphine was 58.1 (40.0-89.2) µg and 3,400 (2,200-
5,000) µg respectively with a ratio of 1:59.  This ratio was 
not modified using actual or ideal body weight, BMI or BSA. 
However, there were statistically significant changes in 
the relative potency with increasing age when comparing 
total dose of fentanyl and morphine per all weight scalers 
except LBW, with fentanyl becoming relatively less potent 
with increasing age.  Renal dysfunction or illness severity 
did not affect dose equivalency.

Conclusion: During analgosedation, the median dose 
equivalency of fentanyl vs. morphine is much less than 
widely believed and is markedly modified by age with 
higher levels in young patients and lower levels in 
older patients. This information can be used to guide 
prescription in critically ill patients.
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34.  Digital Transformation to Support Sustainable 
Rapid Response Systems 

Sing C Tan1, 2, Lachlan Hayes2, Anthony Cross1, 3

1Department of Intensive Care, Northern Health, Epping 
Australia
2Division of Digital Health, Northern Health, Epping 
Australia 
3Centre for Integrated Critical Care, University of 
Melbourne, Carlton, Victoria, Australia

Digital Health, Emergency Services

Background: The growing load of rapid response 
activations requires innovative means of ensuring that 
deteriorating patients receive the right level of care. 
Northern Health has deployed digital tools integrated 
with organisational information systems to enhance the 
care of deteriorating patients. 

We describe the benefits of digitisation of Pre-MET 
activations and outputs in terms of data quality and 
predictive analytics.

Method: Data was extracted from April to October 2021. 
Administrative and clinical data were obtained via linkage 
with the data warehouse and described using appropriate 
measures. A machine learning model was developed to 
predict risk of deterioration to a MET call or Code Blue 
within 24 hours of the Pre-MET activation. The data 
was split into an 80/20 ratio for model development and 
testing; performance was evaluated in the validation set.  

Results: 8406 PreMET calls were recorded over the study 
period. 10 (0.1%) could not be linked to the clinical data 
warehouse. Patients experiencing a PreMET activation 
were predominantly male (51%) with a median age of 69 
years. They were generally emergency admissions (70%), 
under a medical specialty (64%), with a hospital length 
of stay of 5.6 days and a mortality of 3.4%. A machine 
learning model based on a gradient boosting technique 
produced an AUC of 0.71, with an accuracy of 96%. 

Conclusion: A digital rapid response activation tool 
integrated with the organisational information systems 
provided a robust dataset enabling assessment of the 
Pre-MET population with minimal data-processing. A 
machine learning model had reasonable predictive ability 
in identifying patients who may benefit from early review 
by Critical Care.

35.  The Algorithm Will (Not) See You Know: Why Your 
Job Isn’t About to Be Taken by Computers

Sing C Tan1, 2, Vlada Rozova3, Jinghui Liu4, David Pilcher5, 
Daniel Capurro4, Douglas E V Pires4

1Department of Intensive Care Medicine, Northern 
Health, Epping Australia
2Division of Digital Health, Northern Health, Epping 
Australia 
3Royal Melbourne Institute of Technology, Melbourne, 
Australia
4University of Melbourne, Melbourne, Australia
5Alfred Health, Prahran, Australia 

Digital Health, Emergency Services

Background: The growth in machine learning (ML) 
models in healthcare raises concerns about the potential 
of replacing human clinical decision-makers. However, 
the majority of these models have only undergone 
internal test-set validation and have yet to be thoroughly 
evaluated in an external validation cohort. We use a case-
example of ML for predicting the duration of mechanical 
ventilation(MV), to demonstrate the need for external 
validation to assess suitability of ML models for clinical 
deployment. 

Method: We performed a retrospective study based 
on electronic medical records from two ICU databases 
(MIMIC-IV and eICU) and developed a ML model using 
data from MIMIC-IV. Internal validation was performed 
with cross-validation and sample test-set splitting; 
external validation was performed on eICU data. Drivers 
for performance variation was assessed with Principal 
component analysis to compare patient illness severity 
phenotypes across datasets.

Results: 12,652 patients from MIMIC-IV and 22,326 
patients from eICU met inclusion criteria. A gradient 
boosted ML model obtained a Pearson Correlation 
Coefficient (r) of 0.52 (+/- 0.04) on cross-validation, and 
0.53 on the MIMIC-IV test set. Performance dropped on 
eICU data (r=0.14), and improved with retraining (r=0.4). 
Similar illness severity phenotypes were identified in both 
MIMIC-IV and eICU, although their relationship with the 
duration of MV differed significantly. 

Conclusions: Internal validation was inadequate to 
assess predictive model performance for MV duration. 
Reproducibility of illness severity phenotypes across 
validation cohorts indicates that other features are 
responsible for variations in model performance. 
Significant improvement with model retraining supports 
the role of domain optimisation to improve site-specific 
performance.

36. Operationalising the study protocol for a 
randomised controlled trial: the IntraNasal HEpaRIn 
Trial (INHERIT) 

Dong C1, Karlaftis V2, Letunica N2, Hislop J2, Chellaram 
V1, Ho P1, Campbell D1, Monagle P2

1Northern Health, Epping, Australia, 2Murdoch Children’s 
Research Institute, Parkville, Australia
Staying Well Program, Hospital without Walls

Trial Registration: NCT05204550 (https://clinicaltrials.
gov/)

Funded by: Victorian Government Department of Jobs, 
Precincts and Regions (DJPR)

Hospital Without Walls

Background: The burden of severe COVID-19 continues 
to place enormous stress on our healthcare systems, 
while the pandemic has clearly identified households as 
the highest risk setting for SARS-CoV-2 transmission. 
This trial is investigating whether intranasal heparin is 
an effective prophylaxis for household close contacts of 
PCR-confirmed cases.
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Method: Adults and children over 5 years old will 
be recruited and a sample size of 1,100 household 
contacts will be required to adequately power the study. 
Participants will be randomised by household into the 
intervention or control groups. Active treatment will last 
for 10 days, with clinical follow up for up to 12 months. The 
primary outcome measure is the number of household 
contacts (who were PCR negative at enrolment) testing 
positive for SARS-CoV-2. Secondary outcome measures 
include viral respiratory symptoms, hospitalisations and 
neurological long COVID

Next Steps: We aim to commence the trial in late 2022, 
pending ethics approval of a protocol amendment. The 
trial database will be managed by trial coordinators 
at MCRI, while Northern Health clinical trial nurses 
and assistants will carry out operational tasks such as 
participant consent, enrolment and follow up (telehealth 
and in-person), swab collection and delivery of trial 
materials. Northern Health Pharmacy will manufacture 
the intranasal spray bottles, and PCR testing will be 
conducted by Northern Pathology Victoria.

37.  Fighting Antimicrobial Resistance: Review of 
piperacillin/tazobactam use on a surgical ward *Poster 
Q&A*

Henna A1, Mackenzie H1, Chellaram V1  

1Pharmacy Department, Northern Health, Victoria, 
Australia 

Pharmacy

Background: The emergence of new drug-resistant 
pathogens and rise of antimicrobial resistance is an 
increasing threat to modern medicine. A contributing 
factor is the frequency of inappropriate use of broad-
spectrum antimicrobials such as piperacillin/tazobactam. 
An increase of piperacillin/tazobactam use at the 
Northern Hospital during quarter 4 (Q4) of 2021 was 
identified in the quarterly National Antimicrobial 
Utilisation Surveillance Program (NAUSP) report. Further 
analysis revealed that Ward 16 had the highest number 
of piperacillin/tazobactam supplied from pharmacy 

compared to other wards across Northern Health during 
this period. 

Method: A retrospective audit was conducted which 
analysed data extracted from iPharmacy dispensing 
software for piperacillin/tazobactam for Ward 16 
patients during Q4 2021. This information was compared 
with medical records, to determine whether prescribing 
complied with guidelines (either nationally or locally 
endorsed) and if approval via iGuidance (restriction 
program) was obtained in accordance with Antimicrobial 
Stewardship (AMS) policy.   

Results: 65 patients were included in the data set. 91% 
of piperacillin/tazobactam prescribed was non-compliant 
to guidelines. Diabetic foot infections and peritonitis 
(perforated viscus) were the most common indications 
for antimicrobial use, of which all the prescribing was 
not compliant with guidelines. iGuidance approval was 
obtained for 60% of piperacillin/tazobactam prescribed 
with 40% of approvals occurring within 24 hours of initial 
prescribing. 

Conclusions: The prevalence of non-compliance to 
guidelines suggests the need for increased prescriber 
education and revision of current local guidelines to 
include other infectious diseases. Improving compliance 
to guidelines as well as prompt and routine use of 
iGuidance will assist in optimising antimicrobial use.    

38.  Immediate Release Tapentadol Prescribing on a 
Surgical Ward *Poster Q&A*

Cruz A1, Macauley L1, Chellaram V1

1Pharmacy Department Northern Health, Epping, 
Australia

Pharmacy

Background: Severe acute pain is common amongst 
postoperative patients and a multimodal analgesia 
approach to management of acute pain is key to 
improving patients’ quality of life and enhancing recovery. 
Tapentadol is a newer generation atypical opioid utilized 
in the management of acute severe pain, with research 

showing that immediate release (IR) tapentadol exhibits 
similar response to the analgesic effect of IR oxycodone. 
This is the first analysis on the use of tapentadol at 
Northern Health (NH).

Method: A retrospective audit was conducted analysing 
patients discharged from a surgical ward (Ward 16) at 
the Northern Hospital from January to December 2021. 
Scanned medical records on the Clinical Patient Folder 
(CPF) were utilised to collect data on IR tapentadol 
prescribing, concurrent use of non-opioid and opioid 
analgesics and the indications for prescribing, and this 
data was compared against the current NH pain protocol.

Results: 156 patients were prescribed IR tapentadol 
on Ward 16 in 2021, and 72% of the prescribing was 
non-compliant with NH guidelines.  While all patients 
were prescribed simple analgesia, 76% of patients were 
prescribed concurrent IR oxycodone. IR oxycodone was 
the preferred opioid analgesic on discharge with 48% 
being prescribed this over IR tapentadol.

Conclusion: The high level of non-compliance 
suggests the need to reinforce prescriber education 
surrounding opioid use for acute pain patients with 
clearer documentation of reasoning needed to ensure 
transparency amongst all health professionals. A review 
of the use of IR tapentadol on other wards may be 
beneficial to determine compliance across the whole 
network.

39. A breath of room air: Does being fully vaccinated 
aid recovery whilst treatment with remdesivir? 
*Poster Q&A*

Khan N1, Charles S1, Chellaram V1

1Pharmacy Department, The Northern Hospital, Epping, 
Australia

Pharmacy
Background: Remdesivir is indicated for COVID-19 
infection and has been shown to reduce time to recovery. 
Current studies support efficacy of remdesivir. There 
is paucity in studies directly comparing efficacy of 
remdesivir in fully vaccinated vs unvaccinated patients.
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Method: Retrospective study analyzing patients 
admitted to Northern Hospital with COVID-19 and 
receiving remdesivir. Dispensing records of remdesivir 
were obtained. Scanned medical records system and My 
Health Record were used to obtain clinical information. 
Patients meeting the National Stockpile criteria were 
included.

Results: Time to patients coming off supplemental oxygen 
was shorter in the fully vaccinated group (p=0.002), 
with the median time being a full day less. Remdesivir 
was ceased early due to patient improvement in 92% 
of fully vaccinated patients vs 89% of unvaccinated or 
partially vaccinated patients. Average length of stay 
(LOS) in fully vaccinated patients was 9.9 days vs 10.7 
days for unvaccinated and partially vaccinated patients. 
Multivariable analysis is to be conducted to confirm there 
are no confounding effects on the results. 

Conclusions: Unvaccinated or partially vaccinated 
patients had a longer LOS due to severe COVID-19 
disease requiring prolonged supplemental oxygen. Fully 
vaccinated patients required supplemental oxygen for a 
shorter time, indicating quicker recovery whilst receiving 
remdesivir. This study supports current evidence that 
vaccination reduces progression to severe COVID-19 
disease. With the availability of third and fourth booster 
doses and emergence of new variants of the COVID-19 
virus, further research is needed to determine whether 
there is a greater degree of clinical improvement with 
additional doses of vaccinations.

40.  Let the Fasting Games Begin! 

Issa S1 ,Brown A1 , Chellaram V1

1Pharmacy Department, Northern Health, Victoria, 
Australia

Pharmacy

Background: Patient with diabetes are more likely to 
require admission to hospital to undergo surgeries. 
The metabolic impact of surgery, prolonged fasting, and 
interruption of usual medication treatments greatly 
contribute to poor glycaemic control. Northern Health 

has an online diabetes management policy. Compliance 
with this policy is poor, increasing the risk of poor 
glycaemic control. 

To overcome this barrier, the Northern Inpatient 
Diabetes Service developed a simplified, paper-based 
form called ‘NH Perioperative Diabetes Management 
Plan’ (NHPODMP). It provides best practice medication 
recommendations for perioperative diabetes 
management to guide appropriate prescribing.

Method: A Pre-Post retrospective audit analysed and 
compared the medication management and glycaemic 
control for surgical patients with diabetes prior to and 
post the release of NHPODMP. Patients in each group 
(Pre-NHPODMP, 03/22: 45; Post-NHPODMP, 06/22: 
45) were compared according to Charlson Comorbidity 
Index and Surgical Risk using the ESC/ESA non-cardiac 
surgery guidelines. No statistically significant differences 
between groups were noted. Appropriateness of 
medication management and patient glycaemic control 24 
hours pre and 48 hours post-surgery were investigated in 
each group.

Results: Patients who had a completed NHPODMP 
demonstrated no medication errors (p=0.04). There was 
a clinically meaningful reduction in severe dysglycaemia 
(BGL <4mmol/L or >15mmol/L: 24hrs pre p=0.99, 
48hrs post: p=0.25) in patients that had the NHPODMP 
completed, however this failed to reach statistical 
significance due to low numbers. 

Conclusions: The results of the initial release of 
NHPODMP are positive. Further education and support 
to complete NHPODMP are required to support the 
ongoing benefits of the form. 

41.  Comparison of cooler preparation methods 
for medication and vaccine cold chain transport  
*Poster Q&A*

Shet D1, Tacey M2, Chellaram V1, Kulasekaran V1

1Northern Health Pharmacy Department, Epping, 
Australia 2Northern Health Office of Research, Epping, 
Australia

Pharmacy

Background: Cold chain practices at Northern Health are 
in line with national recommendations, but this involves 
preparation methods that hinder productivity through 
extended conditioning and monitoring, or by requiring 
extensive refrigerated space. An alternative approach to 
preparation, using coolant packs stored in refrigerators 
with altered set points, was postulated to improve 
efficiency without compromising cold chain integrity.

Method: A controlled study was designed to simulate 
medication cold chain and investigate whether use of pre-
conditioned coolant packs (intervention) reduces time to 
cold chain when compared to use of frozen coolant packs 
and conditioning (control). Simulations were conducted 
using plastic and polystyrene coolers at a controlled 
ambient temperature of 20–24 °C. Duration of cold chain 
and risk of freezing across all groups were assessed as 
secondary outcomes.

Results: Intervention groups achieved cold chain 32.7 
minutes faster than control groups (p <0.001). Matching 
for cooler material; differences of 57.2 and 8.2 minutes 
were observed in polystyrene and plastic coolers, 
respectively. Intervention groups maintained cold chain 
869.5 minutes less than control groups (p <0.001). 59% 
of control samples experienced cold excursions <2°C; 
no cold excursions were observed in the intervention 
groups.

Conclusions: Use of pre-conditioned packs significantly 
reduces preparation time and monitoring, with no 
observed risk of cold excursions. However, this comes 
at a cost of maintaining cold chain for a shorter total 
duration of 2–3 hours. No direct comparisons of cooler 
materials could be made, but an association with larger 
coolers, and shorter cold chain and fewer cold excursions 
was observed.
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42.  How effective are exercises delivered digitally 
(requiring internet), amongst patients with hip or knee 
osteoarthritis? *ORAL*

Fan, Iryoung,3, Govil, Dhruv2, Semciw1,3

1Northern Health, Epping, Australia 2Bass Coast Health, 
Wonthaggi, Australia 3La Trobe University, Bundoora, 
Australia, Northern Health Physiotherapy, Allied Health

Rehabilitation, Sub-Acute

Background: The aim of this systematic review is to 
describe the effect of exercise, delivered via a digital 
mode (web, applications and online video), on pain, 
function and quality of life (QoL) for people with knee or 
hip osteoarthritis (OA).

Method: Databases of PubMED, PDro, EMBASE 
& CINAHL were searched with the concepts of 
“Osteoarthritis”, “Digital” & Randomised Controlled 
Trials”. Titles, abstracts and full texts were screened for 
eligibility by two reviewers, and conflict were resolved 
by consensus, or a third reviewer. Data were pooled in a 
random effects meta-analysis where two or more studies 
were identified within a subgroup.

Results: 10 studies were included within this review with 
population groups of hip or knee OA (n=3) or knee OA 
only (n=7). Interventions ranged from exercises being 
delivered via web-based, app-based, video conferencing, 
with comparisons including no active treatment, usual 
care, paper, and education only. Statistical significance 
in favour of digitally delivered exercises compared to 
paper in the short term for pain, function and QoL, and 
education only in the short term for pain, medium term 
for pain & QoL, and long term for pain function and QoL.

Conclusions: Exercises delivered digitally is not inferior 
to usual care, alternate modes of delivery of exercises, or 
education only, and uptake of digital care on future OA 
management must be explored. Digital should be offered 
as treatment modality for patients.

43. Intersection of disability and intimate partner 
violence: presentations of women eligible for National 
Disability Insurance Scheme at Northern Health

Findlay S, Sharma B, El Bazouni N, Semciw A, Jessup R.

Northern Health, Epping, Australia

Sub-Acute

Background: While the area of family violence is gaining 

traction in the public and political arenas, a vulnerable 

sub-group, women with a disability who also experience 

family/Intimate partner violence (IPV) is relatively invisible 

and for whom little research has been undertaken. This 

study records the impact of this category of patient on 

Northern Health over a 12 -month period.

Method: Coded Emergency Department (ED) admission 

data and Family Violence (FV) assessment records 

were used to quantify the relevant patient population 

presentations from 1/01/2019 – 1/01/2020. Clinical 

data mining was used to follow the patient journey 

through NH and to track frequency of admissions.

Results: Predictably small sample (n=16). 76% had multiple 

admissions and were pre-existing NDIS participants. 

44% had long-standing IPV, 64% experiencing IPV from a 

current or former partner. 47% had intellectual disability, 

58% also had admissions to NWAMHS.  58% had multiple 

co-morbidities such as cardiac failure or kidney disease. 

80% received active social work support.

Conclusions: The findings indicate that women with a 

disability who experience IPV also develop multiple co-

morbidities including mental health and chronic physical 

conditions. Social workers provide an essential role in 

navigating both NDIS and family violence agencies. More 

collaboration required between mental health services, 

family violence agencies and NDIS.

44.  Inpatient Insulin Self-Administration Assessment 
Tool is Integral to Identifying Incorrect and Unsafe 
Practises 

Loughran. J1, Pugh. M1, Robins. M1

1Northern Health, VIC

Sub-Acute

Background: The inpatient Insulin Self-Administration 
Assessment identifies 9 steps required for safe and 
correct injection technique.  Registered nurses document 
whether the patient is independent, requires prompting 
or is unable to complete each step. Completion of 
the assessment is required for all inpatients naive or 
experienced with insulin to undertake self-administration 
during their admission, and to identify problem areas 
so that timely intervention can be initiated and reduce 
delays in discharge planning and risk for readmission. 

Aims: To undertake an audit of the tool to measure 
results and subsequent interventions implemented 
during admission to a sub-acute unit, and on discharge of 
patients previously self-administering insulin at home.

Results: Twelve patients were audited with an average 
age of 75 years (ranging 59-90 years) and duration of 
insulin use from 8 months to 51 years. Two patients were 
identified as being safe to independently administer their 
insulin. Three patients required prompting throughout 
their admission and were eventually discharged home 
managing independently. Half were unable to administer 
their own insulin safely resulting in a change to their 
regimen and additional ongoing supports for discharge 
home. The most common steps of concern with injection 
technique were the patient knowing the insulin dose and 
when to give the injection.

Conclusion: This assessment tool assist clinicians and 
inpatients to correctly administer insulin and identify 
those patients requiring additional and timely ongoing 
review and revision of their diabetes management. The 
audit highlights that older people treated with insulin 
prior to hospital admission can benefit from review of 
injection technique.   
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45.  How is surgical antibiotic prophylaxis prescribed 
for	 open	 reduction	 internal	 fixations	 by	 Australian	
orthopaedic surgeons?

Hassan S1, 2, Chan V1, Stevens J1, Stupans I1, Gentle J2

1Pharmacy, School of Health and Biomedical Sciences, 
RMIT University, Melbourne, Australia 
2Department of Orthopaedics, Northern Health, 
Melbourne, Australia

Surgery

Background: Surgical antibiotic prophylaxis (SAP) 
reduces the risk of surgical site infections following open 
reduction internal fixation (ORIF) procedures. Current 
guidelines recommend the use of single dose prophylaxis 
for ORIF procedures. It is known that adherence to 
SAP guidelines is suboptimal across multiple surgical 
disciplines, including orthopaedic surgery. The aim of 
this study was to identify how Australian orthopaedic 
surgeons self-report prescribing of SAP for ORIF 
of closed fractures and whether practice adheres 
to recommendations in the Therapeutic Guidelines: 
Antibiotic v16.

Method: An online survey was distributed to Australian 
orthopaedic surgeons between August 2020 and 
February 2021. The survey consisted of 10 questions 
relating to SAP prescribing practice for ORIF of closed 
fractures, guideline awareness and factors that influence 
prescribing.

Results: Twenty-two surgeons participated in the survey. 
All surgeons reported prescribing the guideline-adherent 
agent cefazolin for ORIF procedures, with 68.2% (15/22) 
prescribing the non-adherent agent clindamycin for 
patients with a severe penicillin allergy.  Almost two-
thirds of the surgeons (63.6%) prescribe postoperative 
antibiotics, with two postoperative doses the most 
common regimen (57.1%). Although 63.6% of surgeons 
were aware of guideline content, adherence to guidelines 
varied. Surgeons noted that multiple factors influence 
their prescribing practice including knowledge gained

from personal readings (77.3%), habits developed during 
training (68.2%) and discussion with colleagues (63.6%).

Conclusions: Factors that influence SAP decision making 
for ORIF procedures are multifactorial, with variable 
levels of guideline adherence. This small cohort of 
surgeons commonly reported prescribing postoperative 
antibiotics. Further research is required to understand 
what influences SAP decision-making.

46.  Linguistic and Socioeconomic Factors associated 
with adherence to surveillance algorithms for Barrett’s 
oesophagus  *ORAL*

Sandeep Tamang1, Robert Jordan Roscioli1, Josh Butt1, 
Russell Hodgson1

1Northern Health, Melbourne, Australia 
Upper Gastrointestinal Department 

Surgery

Background: Barrett’s oesophagus is a condition 
manifested by a change in the cells of the oesophagus with 
the risk of conversion to oesophageal cancer. Standard 
surveillance is conducted based on the Seattle protocol 
algorithm; however poor adherence may put patients at 
risk. The aim of this study was to assess socio-economic 
and language barriers to surveillance adherence.

Methods: This study was a single centre retrospective 
audit from 2010-2019 (10-years). All patients 
undergoing gastroscopy where Barrett’s oesophagus 
was diagnosed were analysed for factors associated with 
non-compliance with surveillance.      

Results:  Among 276 patients with Barrett’s oesophagus, 
791 gastroscopes were performed of which 490 
procedures did not adhere to Seattle protocols during 
the procedure. Regular surveillance appointments 
followed by low socioeconomic demographics with 
most disadvantaged suburbs were 26.3% and 35.7% 
successively. However, the most advantageous area only 
showed 14.9% and 1.8% of on time surveillance. Seattle 
protocol following showed 98.7% of identifying columnar 
changes to 93.9% on non-adherence where 85.3% of 

metaplastic changes were caught with protocol. Early 
follow up was performed among low socioeconomic 
population 51.6% and 47.1% as to late follow up 
seen mostly among high socioeconomic groups 50%. 
Following protocol suggests 94.7% of patients did not 
have oesophageal cancer but 36.0% will eventually have 
in the future and these patients were having average 2.75 
scopes. 

Conclusion: Language barriers and low socio-economic 
status do not appear to hinder on time surveillance for 
Barrett’s oesophagus. Overall, However, there is poor 
adherence to the Seattle protocol during gastroscopies 
for these patients. 

47.  Acute Surgical Unit driven advancements in 
outcomes of emergency cholecystectomy surgery– a 
severity-stratified	evaluation

Jayatilleke SA1,2, Leung E1, Murphy D1, Hodgson R1,2

1 University of Melbourne, Parkville, Australia 2Northern 
Health, Epping, Australia
Division of Surgery, Department of Acute General 
Surgery 

Surgery

Background: The Acute Surgical Unit (ASU) represents 
a significant Australian-led innovation in emergency 
surgery. There is a current paucity of literature that 
examines outcomes for emergency cholecystectomy 
in an ASU setting. We aim to address this research gap 
through a large-scale, severity-stratified comparison of 
outcomes before and after ASU implementation.

Method: A retrospective audit of emergency 
cholecystectomy cases completed between 2012–2018 
at Northern Health were divided into three time periods 
corresponding to 1 year pre-ASU implementation, 
1-year post-ASU (PA1) and 4+ years post-ASU (PA4+) 
implementation. Cases were then stratified using Tokyo 
18 Guidelines (TG18) for cholecystitis, Maximum C 
Reactive Protein (Max CRP) and novel Complications 
Grade (CG) Criteria. Patient demographics, peri-
operative and post-operative outcomes were collated, 
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and appropriate statistical tests applied for inter-group 
comparison. 

Results: Overall, 845 patients were included in this 
study, with 224 in the pre-ASU group and 288 and 333 
in the PA1 and PA4+ groups respectively. Max CRP 
criteria appeared superior to TG18 criteria in discerning 
the likelihood of peri-operative and post-operative 
complications. Within the Max CRP group, deaths 
decreased from 4.8% (pre-ASU) to 0.0% (PA4+), p=0.011 
and laparoscopic to open conversion similarly decreased 
from 4.6% to 0.8% (p=0.015). Rates of registrar-led 
operation increased from 23.4% in the pre-ASU group to 
33.2% in the PA4+ group (p<0.001).

Conclusions: Our study encourages the use of Max CRP 
criteria in an ASU setting and highlights several ASU-
driven improvements in patient outcomes and learning 
opportunities for registrars.

48.  Male Chronic Pelvic Pain – Development of a 
Physiotherapy Outpatient Urology service model of 
care

Hon RY1, Duffy, C1, Gyomber D1, Semciw A1,2

1Northern Health, Melbourne, Australia 2La Trobe 
University, Bundoora, Australia 
Allied Health division, Physiotherapy Department; 
Surgical division, Urology Department 

Surgery

Background: The aetiology of chronic pelvic pain, 
particularly scrotal and/or testicular pain, is often 
idiopathic and difficult to manage medically and 
surgically. At Northern Health, the median waiting 
time for a Urological consultation is 978 days. A quality 
improvement project entailing service planning and 
systematic evaluation was conducted to inform the 
development of an innovative model of care. 

Method: A scoping study of existing literature, as well 
as Advanced Practice frameworks established within 
Australia was conducted. Project planning, business 
case proposal, stakeholders’ engagement, process and 

outcome evaluation, as well as enablers and barriers 
were conducted to ensure sustainability of the delivery 
model. Descriptive analysis will be conducted on the 
demographic data and patient reported outcome 
measures collected following the implementation of this 
model of care.

Results: An innovative model of care integrating 
Physiotherapy service into the Outpatient Urology 
service was established. Where surgeries are not 
indicated, patients were referred to Physiotherapy for 
musculoskeletal and pelvic health interventions. Study 
findings will be presented in tables and descriptive 
summary.

Conclusions: The delivery model has been well-received 
by the stakeholders and patients, suggesting its potential 
to be implemented in the long-term. The outcome of this 
project may be modelled by other public health systems 
nationally or internationally. 

49.  Haemoglobin drift in patients following Whipple’s 
procedure

Yuchen Luo1, Mark Tacey2,3, Russell Hodgson1,2, Nezor 
Houli1,4, Tuck Yong1

1Division of Surgery, Northern Health, 2Department of 
Surgery, University of Melbourne, 3Melbourne School of 
Population and Global Health, University of Melbourne

Surgery

Background: This study aims to identify the objective 
findings of haemoglobin (Hb) drift in patients that had a 
Whipple’s procedure in the last 10 years, their transfusion 
status intraoperatively and postoperatively, the potential 
factors affecting Hb, and the outcomes following Hb drift. 

Method: A retrospective study was conducted at 
Northern Health, Melbourne. All adult patients who were 
admitted for a Whipple’s procedure from 2010 to 2020 
were included and information collected retrospectively 
for demographics, pre-operative, operative and post-
operative details. 

Results: A total of 103 patients were identified. The 
median Hb drift calculated from a Hb level at the end 
of operation was 27.0 g/L (IQR 18.0 – 34.0), and 21.4% 
of patients received packed red blood cell (PRBC) 
transfusion during the postoperative period. Patients 
received a large amount of intraoperative fluid with 
a median of 4500mL (IQR 3400 – 5600). There is no 
statistically significant association between Hb drift and 
intraoperative blood loss, however it does correlate with 
pre-operative, end of operation Hb levels and the amount 
of intravenous colloid fluid infusion. 

Conclusions: Hb drift is a phenomenon that does happen 
in major operations such as a Whipple’s procedure. As 
blood transfusion has potential risks, Hb drift needs 
to be kept in mind prior to blood transfusion to avoid 
unnecessary complications.

50.  Risk Factors for Post-Partum Representation with 
Hypertension *ORAL*

McDougall, H1, Olivier, N1, Yuan, G2, Tacey, M1,  
Langsford, D1,2

1Northern Health, Victoria, Australia
2The University of Melbourne, Melbourne, Australia

Women’s and Children’s

Background: Hypertension is one of the leading causes 
of post-partum representation to hospital. Many of 
these representations can be preventable with increased 
surveillance but identifying women at risk can be 
difficult. We aim to develop a risk model for post-partum 
hypertension representation.

Methods: Discharge summary coding data and a manual 
records search were used to identify all deliveries 
from 1st January 2016 to 31st December 2020. We 
compared a randomised sample of all patients who did 
not represent with hypertension post-partum to all who 
did. A multivariable analysis identified risk factors and 
bootstrapping selected the combination of variables with 
the highest C-statistic.
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Results: Hypertension representations had greater 
mean age (32, 30), median BMI (31, 26), median peak 
systolic blood pressure (150mmHg v 131mmHg) and 
only 48.6% had a previous diagnosis of hypertension. 
The highest performing model included 6 factors: 
gestational hypertension, pre-eclampsia, peak systolic 
blood pressure, 3 or more hypertensive blood pressure 
readings, elective caesarean and antenatal aspirin 
prescription with a C-stat of 0.90.

Conclusion: Once verified in a validation cohort, our 
model could be used to identify patients for programs 
aimed at preventing post-partum representation and 
the long and short-term complications of post-partum 
hypertension.

51.  Neonatal hospital in the home – how successful is it 
and what are the characteristics of re-hospitalisation? 

Liu L1, Pyper J1, Sivarajah D1 and Fan WQ1, 2

1Neonatal Unit, Northern Health, Victoria, Australia
2The University of Melbourne, Melbourne, Australia

Women’s and Children’s

Background: Our Neonatal hospital in the home (NHiTH), 
provides specialised care for infants who cannot be 
discharged directly home with parents acting as primary 
caregivers supported by neonatal nurse visits. This study 
aims to evaluate characteristics of success and failure of 
the NHiTH program.

Methods:  Histories of NHiTH transferred infants 
between January 2018 and December 2020 were 
reviewed retrospectively. Infants re-hospitalised (RH) 
(n=73) were compared to not re-hospitalised (NRH) 
(n= 785). Results were evaluated via descriptive and 
univariate data analysis.

Results: Re-hospitalisation rate was 8.5 % due to (not 
exclusively): jaundice 57.8%; poor weight-gain 44.9%; 
feeding 39.1%; sepsis 10.6%. Infant: birthweight Z-Scores; 
Neonatal Unit (NNU) management; length of stay (LOS); 
NHiTH weight Z-Scores (WZS); NHiTH management - 
were comparable. RH NHiTH LOS was shorter (3 vs 6.5 

days, p<0.001) as was discharge weight (2437g vs 2733g, 
p=0.023). Maternal perinatal characteristics including 
age, BMI, management concerns, were comparable. RH 
mothers had more instrumental delivery (ID) (21.6% vs 
11.6%, p= 0.044) and NRH mothers more caesareans 
(CS) (49.3% vs 33.8%  p=0.039). RH WZS were lower 
for feeding/poor-weight compared to jaundiced infants 
(p=0.02), In general, ID infants were more jaundiced 
compared to CS (p<0.02); Of all birth-modes, CS infants 
stayed longest in NHiTH (p=0.003). During the study 
period, NHiTH admission health-care savings were $20.1 
million and NNU re-hospitalisation cost $604000.

Conclusions: The NHiTH program provides significant 
health-care cost savings and has a low re-hospitalisation 
rate. Strategies to reduce jaundice re-hospitalisation 
will improve program efficiency and allow resources for 
infants with growth concerns.

52.  Does a dedicated paediatric emergency 
department make a difference in childhood fever 
management?

Chua K1, Lee C1 and Fan WQ1,2

1Department of Paediatrics, Northern Health, Victoria, 
Australia
2The University of Melbourne, Melbourne, Australia

Women’s and Children’s

Background: The work-up and management of 
fever without focus (FWF) in children is variable and 
controversial. Overseas studies have shown: greater 
use of laboratory tests; less chest X-rays in paediatric 
EDs (PED). We investigated the difference in practice 
between children seen in a general ED (GED) and a PED 
in Melbourne, Australia over two separate 3-year periods, 
before and after introduction of a dedicated PED.

Method: A retrospective review was conducted of 869 
included children who presented to the GED (2013-
2015) and PED (2017-2019) with a complaint of FWF. 
Data collected included investigations, antibiotic use, 
length of ED stay, discharge diagnosis and admission 
rates.

Results: More investigations were ordered in the PED 
group (70.8% vs 58.6%), particularly urine (54.7% vs 
40.0%) and nasopharyngeal viral studies (5.0% vs 0.7%). 
No difference was found for rates of antibiotic use and 
re-presentations. Appropriately, there were higher 
PED ward admissions for fever without focus and lower 
admission rates for respiratory infections, tonsillitis & 
otitis media. Length of stay (LOS) was shorter for both ED 
(213min vs 258min) and inpatient admissions (median 1 
vs 2.5 days) in the PED group.

Conclusions: This study demonstrated differences in 
management of FWF in a PED compared to a GED, 
particularly in relation to investigations ordered, 
diagnosis-specific ward admission rates, and overall 
length of stay in ED and during inpatient admission. 
Further studies are needed to assess the ongoing impact 
of paediatric-trained doctors working in a PED on clinical 
care, health economics and overall patient experience.

53.  Pregnancy outcomes of women who had COVID-19 
at Northern Health *ORAL*

Johnson E1,2, Low F1, Marzan M1,2,3 & Hui L1,2,3

1Northern Health, Melbourne, Australia 2University of 
Melbourne, Melbourne, Australia 3Mercy Hospital for 
Women, Melbourne, Australia

NH Division & Department: Women’s & Children’s, 
Obstetrics & Gynaecology

Women’s and Children’s

Background: COVID-19 during pregnancy is associated 
with a higher risk of severe disease and complications. This 
pandemic has disproportionately impacted marginalised 
groups highlighting social vulnerabilities and the need to 
address health inequity. 

Method: We analysed health determinants and 
perinatal outcomes of women who birthed at Northern 
Health (NH) from March 2020 to Jan 2022 using the 
Coronavirus Outcomes in Pregnancy and Newborns 
(CHOPAN) registry and NH Birthing Outcomes 
System. Maternal health and demographic factors were 
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compared between women who had COVID-19 infection 
and those that did not using the chi-squared statistic, 
p<0.05 being significant. We also performed logistic 
regression to compare the odds of perinatal outcomes 
(including preterm birth, induction, mode of delivery and 
complications) between these groups.

Results: 6,372 women gave birth during the study period, 
of which 90 (1.4%) were infected with COVID-19 during 
pregnancy. COVID-infected women were significantly 
more likely to be younger (p<0.01), live in the most 
socioeconomically disadvantaged postcodes (p<0.01), 
be born in Australia, the Middle East, or North Africa 
(p<0.01), be unvaccinated for influenza (p<0.01) or 
pertussis (p<0.05), and have their first antenatal visit 
after 12 weeks gestation (p<0.01) than women who did 
not have COVID-19 infection during pregnancy. There 
were no significant differences in perinatal outcomes 
between the two groups.

Conclusions: These findings suggest that socioeconomic 
factors and reduced engagement with antenatal care 
is significantly associated with COVID-19 infection in 
pregnant women at Northern Health. We did not observe 
an increase in adverse perinatal outcomes among the 
COVID-19 infected group.

54.  Serological screening for cytomegalovirus during 
pregnancy

Xie M,1 Tripathi T,1 Holmes N E,2,3 Hui L1,2,4,5

1University of Melbourne 2Mercy Hospital for Women 
3Austin Health 4Northern Health 5Murdoch Children’s 
Research Institute

Northern Health Department of Obstetrics and 
Gynaecology

Women’s and Children’s

Background: Primary or non-primary cytomegalovirus 
(CMV) infection during pregnancy can result in 
congenital cytomegalovirus which has a high prevalence 
and significant neonatal and childhood sequelae. We 
performed a systematic review of clinical practice 

guidelines containing recommendations concerning 
universal or targeted serological screening of 
cytomegalovirus during pregnancy. 

Method: MEDLINE, Turning Research into Practice 
(TRIP) and guideline databases were searched from 
2010 to June 2022, for clinical practice guidelines or 
consensus statements published in English. The quality 
of included guidelines was independently assessed using 
the Appraisal of Guidelines for Research and Education 
(AGREE) II instrument by two reviewers. Textual synthesis 
was used to summarise and compare recommendations. 

Results: Eleven guidelines and two consensus 
statements were included. Guidelines were consistent 
in recommending against universal serological screening 
for CMV in pregnant women and five guidelines 
recommended screening for high-risk women (frequent 
contact with young children). The overall quality of the 
guidelines with the AGREE II instrument varied. Many 
guidelines failed to systematically identify and appraise 
the evidence or were underpinned by consensus-based 
or low levels of evidence.

Conclusion: Although clinical practice guidelines 
recommend against routine serological screening in 
pregnancy, most did not meet standard processes for 
development and recommendations were underpinned 
by limited, low-level evidence. More studies are required 
to inform these recommendations.
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