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Fibromyalgia, ‘fibromyalgianess’, and Fatigue Are Common Six Months Following COVID-19
Infection

Dr Emily Martin (1)
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Dr Christopher McMaster (1,3)
Dr Senthuran Shivakumar (2,3)
A/Prof Mark Howard (2,3)
A/Prof Russell Buchanan (1,3)
Prof Christine McDonald (2,3)
Dr David Liew (1,3)

1 Department of Rheumatology, Austin Health, Heidelberg, Victoria, Australia
2 Department of Respiratory & Sleep Medicine, Austin Health, Heidelberg, Victoria, Australia
3 Department of Medicine, University of Melbourne, Parkville, Victoria, Australia

Abstract

Aim
To estimate the prevalence of fibromyalgia (FM), ‘fibromyalgianess’ and fatigue six months following
COVID-19 infection.

Method
Consecutive consenting patients were recruited from a post-COVID-19 infection clinic. Self-reported
questionnaires were completed 6 months following COVID-19 infection. Widespread pain index (WPI)
and symptom severity scale (SSS) were used to diagnose FM as defined by the 2016 revisions to the
2010/2011 American College of Rheumatology (ACR) criteria. Fatigue was assessed by 10-point
visual analogue scale for severity (VAS-F) and 9-item, 7-point fatigue severity scale (FSS). The sum
of SSS and WPI scores was used to calculate a polysymptomatic distress (PSD) score to assess for
‘fibromyalgianess’, recognising the continuum of FM symptoms.

Results
Of 25 study participants, the median age was 59 years (range 21-80), nine were female (36%) and 15
had been admitted to hospital for Covid-related complications (60%). Six months following infection,
five (20%) met WPI and SSS criteria for fibromyalgia and three others had PSD scores >12
suggestive of severe symptoms; all were under 60 years. Female patients and younger patients (<60
years) demonstrated statistically higher PSD scores, indicating significant symptom burden (table 1).
Problematic fatigue (FSS ≥4) occurred in nine patients (36%) and although not statistically significant
it was seen more frequently in females compared with males and in those <60 years. Mean (±SD)
FSS was 3.3 (± 1.7) and VAS-F was 6.0 (± 2.9). Compared with male patients, female patients
demonstrated statistically significant higher mean WPI, SSS and PSD scores. Younger patients (<60
years) demonstrated higher PSD scores indicating statistically significant symptom burden.

Conclusion
Six months following COVID-19 infection, fibromyalgia, ‘fibromyalgianess’ and fatigue are common,
with higher frequency in females and younger patients. This pattern parallels conventional
fibromyalgia cohorts and may favour targeted service delivery. Further studies are needed to
determine whether symptoms persist long-term.
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McMaster C1,2, Yang V1, Owen C1,2, Leung J1,2, Buchanan R1,2, Liew D1,2 
 
Temporal artery biopsy reports can be accurately classified by artificial intelligence 
 
1Department of Rheumatology, Austin Health, Melbourne  
2Department of Medicine, University of Melbourne, Melbourne  
 
Aim 
Studies of giant cell arteritis (GCA) rely on classifying temporal artery biopsies (TABs), the gold-standard diagnostic 
test. However, these results exist as free text, rather than discrete classifications stored in databases or tables. 
Automated phenotyping using TAB reports in the electronic medical record (EMR) can streamline GCA studies. 
 
Methods 
TAB reports from a single centre (Centre A) 
between January 2011 and November 2020 
were manually classified according to the 
presence or absence of 4 features: intimal 
hyperplasia, adventitial inflammation, giant 
cells, and whether the TAB was diagnostic for 
GCA. The body of the biopsy reports was 
extracted using regular expressions, and the 
dataset was split into training (70%) and 
validation (30%) sets. All models were trained 
from a pre-trained DistilBERT (1) architecture, 
using the Transformers Python library (2) after 
text tokenisation using a pre-trained tokeniser. 
This architecture is a light-weight neural 
network that uses multihead attention to learn 
word meaning from textual context (see figure 1). 
Summary statistics for Centre A are reported on the 
validation set, which was held out from model 
training. The models were then tested on an external 
cohort of TABs from another centre (Centre B), 
which were processed in an identical manner. 
Finally, the data from both centres was pooled, with 
the single centre method used to train and test a new 
model. Model performance was assessed with the 
area under the receiver operating characteristic 
(AUC). 
 
Results 
161 TAB reports from Centre A were included in the study, comprising 41 
patients with GCA. The most uncommon histopathological feature was 
adventitial inflammation, occurring in just 23 of 161 patients (14%). Within 
the validation dataset, the model had excellent discrimination of GCA cases 
(AUC 0.991), and of most histopathological features (table 1). Testing the 
same model on Centre B (220 TAB reports, 35 cases of GCA), there was a 
drop in discrimination of GCA cases (AUC 0.930), although performance on 
adventitial inflammation improved. The model trained on the pooled dataset 
had improved performance on all four tasks, with almost perfect accuracy 
for discriminating GCA cases (see figure 2). 
 
Conclusion 
Machine learning algorithms can accurately classify TAB reports according to histopathological features. These 
algorithms are robust to changes in language between centres, but performance is improved with larger datasets. 
In practice, this could streamline studies of GCA by reducing the need for manual review of biopsy reports. 
 
References 
1. Sanh V, Debut L, Chaumond J, Wolf T. DistilBERT, a distilled version of BERT: smaller, faster, cheaper and lighter 

[Internet]. arXiv [cs.CL]. 2019. Available from: http://arxiv.org/abs/1910.01108 
2. Wolf T, Debut L, Sanh V, Chaumond J, Delangue C, Moi A, et al. Transformers: State-of-the-Art Natural Language 

Processing. In: Proceedings of the 2020 Conference on Empirical Methods in Natural Language Processing: 
System Demonstrations. Online: Association for Computational Linguistics; 2020. p. 38–45. 
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McMaster C1,2, Yang V1, Owen C1,2, Leung J1,2, Buchanan R1,2, Liew D1,2 
 
Machine learning enhances the identification of GCA from its mimics based on clinical factors 
 
1Department of Rheumatology, Austin Health, Melbourne  
2Department of Medicine, University of Melbourne, Melbourne  
 
Aim 
To determine whether an eventual diagnosis of giant cell arteritis 
in both temporal artery biopsy positive and negative patients can 
be identified using prospective clinical factors, either through 
direct identification or machine learning techniques. 
 
Methods 
All patients at a single centre who underwent temporal artery 
biopsy between January 2011 and November 2020 with 
accessible progress notes were included. Final diagnosis was 
determined from the documented clinical disease course after a 
minimum of one year, and was ascertained from the medical 
record by two assessors, with arbitration by a third assessor for 
cases of disagreement. Models were trained to distinguish GCA 
from mimics, with further comparisons performed on the 
subgroups of biopsy-positive and biopsy-negative GCA. 
Variables considered included pathology, clinical and 
demographic features (Table 1). Missing variables were imputed 
using k-nearest neighbours and the minority class was 
upsampled using SMOTE(1). After hyperparameter tuning, 
random forest models were fitted to the data(2), using 50-
repeated 5-fold cross-validation to determine the out-of-sample 
area under the receiver operating characteristic (AUC). To 
assess individual variable contribution to model 
predictions, Shapley scores were calculated and 
compared between the three groups(3). 
 
Results 
During the study period, 194 patients underwent temporal 
artery biopsy (130 not GCA, 19 biopsy-negative GCA, 45 
biopsy-positive GCA). The mean AUC of the random forest 
classifier was 0.726 (95% CI 0.715 - 0.737), with an overall 
classification accuracy of 70.4%. The Shapley scores 
demonstrate that, whilst the platelet count strongly predicts 
biopsy-positive GCA, the model must rely on a variety of 
other variables to predict biopsy-negative GCA. In 
particular, the eosinophil count, patient age, and liver 
function tests were discriminators of biopsy-negative GCA 
(Figure 1). The presence of an elevated eosinophil count 
or elevated aspartate aminotransferase distinguishes GCA 
mimics from biopsy-negative GCA (Figure 2). 
 
Conclusion 
Platelets, eosinophils, age, and ALT assist in 
differentiating biopsy-negative GCA, but discriminating 
GCA from mimics is best performed by machine learning 
models. In particular, the more difficult cases of biopsy-
negative GCA may be distinguishable using models that 
use both positive markers of GCA diagnosis and variables 
that predict GCA mimics. Predictive models should 
therefore be developed on datasets that consider both 
predictors of GCA and its mimics. 
 
References 
1. Hvitfeldt E. themis: Extra Recipes Steps for Dealing with Unbalanced Data [Internet]. 2020. Available from: https://CRAN.R-

project.org/package=themis 
2. Wright MN, Ziegler A. ranger: A Fast Implementation of Random Forests for High Dimensional Data in C++ and R. Vol. 77, 

Journal of Statistical Software. 2017. p. 1–17. Available from: http://dx.doi.org/10.18637/jss.v077.i01 
3. Greenwell B. fastshap: Fast Approximate Shapley Values [Internet]. 2020. Available from: https://CRAN.R-

project.org/package=fastshap 
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¶ 
Generalised immune activation at PMR/GCA sites on PET/CT does not 
occur in immune checkpoint inhibitor-treated patients without irAEs  

¶ 
1. Rheumatology, Austin Health 
2. Clinical Pharmacology and Therapeutics, Austin Health 
3. Department of Medicine, University of Melbourne 
4. Molecular Imaging and Therapy, Austin Health 
5. Olivia Newton-John Cancer Wellness & Research Centre 
6. School of Cancer Medicine, La Trobe University, Bundoora, Australia 

¶ 
Aim 
The pathogenesis of polymyalgia rheumatica (PMR) or giant cell arteritis (GCA) 
rheumatic immune-related adverse events (irAEs) from checkpoint inhibitor 
cancer immunotherapy targeting programmed cell death protein-1/ligand-1 
(PD-(L)1) remains unknown. One proposed pathogenic mechanism involves 
generalised immune activation leading to a spectrum of subclinical disease. If 
so, low-grade subclinical PMR or GCA-related changes on PET/CT might be 
expected to be seen in patients who receive immunotherapy, irrespective of 
rheumatic irAE development. This study investigated whether such changes 
occurred in patients receiving immunotherapy who did not develop clinically 
evident rheumatic irAEs. 
¶ 
Methods 
Consecutive patients exposed to anti-PD-(L)1 immunotherapy at a single 
centre had scintigraphic uptake assessed. Patients were included if they had 
had 18F-fluorodeoxyglucose PET/CT imaging both within the two weeks before 
immunotherapy initiation and after at least eleven weeks of immunotherapy. 
Patients who developed rheumatic irAE were excluded, as were patients with 
liver metastases given potential scoring interference. Quantification of 18F-
FDG uptake by maximum standard unit value (SUVmax) was performed at 34 
sites relevant to PMR and GCA in paired scans, and the difference calculated. 
¶ 
Results 
Twenty-four patients receiving nivolumab, pembrolizumab or avelumab met the 
inclusion criteria, primarily for melanoma, non-small cell lung cancer, or 
lymphoma. The mean age was 67, 71% were male, and 66% had a complete 
or partial oncological response at best response. No statistically or clinically 
significant difference in SUVmax was noted at any PMR or GCA-relevant 
anatomical site interrogated. Latent class analysis did not reveal clusters 
identifiable by cancer type, best response, or presence of combination therapy. 
¶ 
Conclusion 
Patients treated with PD-(L)1 inhibitors without clinically evident rheumatic 
irAEs do not develop subclinical PMR or GCA-like changes on PET/CT. This 
supports the proposition that PMR-like and GCA-like irAEs are a distinct entity 
with stochastic onset, and do not simply represent generalised immune 
activation induced by immunotherapy. 
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Hydroxychloroquine is not associated with reduced influenza 
admissions in rheumatoid arthritis patients 
 
1. Department of Rheumatology, Austin Health, Heidelberg VIC, Australia;  
2. University of Melbourne, Melbourne, Australia 
3. Department of Clinical Pharmacology, Austin Health, Heidelberg VIC, 

Australia 
 
Background/Aim 
Hydroxychloroquine (HCQ) is commonly used as a disease-modifying anti-

rheumatic drug (DMARD) for patients with rheumatoid arthritis (RA). There 

has been interest in the use of HCQ as prophylaxis and treatment for 

respiratory viral infections. RA patients are known to have increased risk of 

influenza infections and hospitalisations, and thus potentially provide the 

opportunity to explore the antiviral effects of HCQ. Our study aims to examine 

the association of HCQ use among RA patients with hospital inpatient 

admissions for influenza.  

 
Methods 
We examined general medical inpatient admissions for patients with a 

diagnosis of RA between January 2014 and December 2018. Medical record 

review was utilized to determine patient demographic data, medical diagnosis, 

and medication use. Major confounders (smoking status, chronic obstructive 

pulmonary disease (COPD), age, gender, and other DMARD use) were 

selected. Multivariate logistic regression models were used to assess the 

association of HCQ use and inpatient admission for influenza represented by 

adjusted odds ratios (OR) and associated 95% confidence intervals (CI). 

 
Results 
From 909 inpatient admissions during the study period, 23 admissions were 

primarily for influenza. A total of 265 (30%) non-influenza admissions and 9 

(39%) influenza admissions used HCQ at time of admission. In our 

multivariate regression model, HCQ use among RA patients was not 

associated with a statistically significant difference in inpatient admission for 

influenza when adjusted for confounders (OR 1.45, CI 0.58 – 3.59).  Likewise, 

the lack of association was persistent when adjusted for methotrexate (OR 

1.42, CI 0.58 – 3.50) and corticosteroid use (OR 1.40, CI 0.56 – 3.54).  

 
Conclusion 
There was no association in our cohort to support the contention that HCQ 

use prevents inpatient admission for influenza among RA patients. This study 

contributes to the growing evidence that HCQ does not confer a protective 

effect for respiratory viral infections. 
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Polymyalgia Rheumatica – Real World Experiences In A Single Tertiary Centre 

Dr Georgia Harris1,2, Dr Jessica Leung1,2 

1. Rheumatology Department, Austin Health, Heidelberg 

2. The University of Melbourne, Parkville 

Aims: Polymyalgia rheumatica (PMR) is the most common inflammatory rheumatic disease 

of the elderly, but remains poorly understood. To date, there is a paucity of literature that 

explores the real world trajectory and experience of PMR patients in Australia. At the Austin 

Hospital there has been a specialist PMR clinic in operation since early 2016, which 

presented a unique opportunity to examine the real world experience of PMR patients in a 

single tertiary centre in Australia. 

Methods: A retrospective cohort study was conducted of all patients who attended the Austin 

PMR clinic from inception in 2016 until February 2020. 

Results: 180 patients were seen and included in the study. The diagnosis was PMR in 117, 

giant cell arteritis (GCA) in 11, both PMR and GCA in 10 and an alternate diagnosis was 

made in 42. The average time to diagnosis in those with PMR was 12 weeks (range 1 – 156) 

compared to 44 weeks (range 1 – 208) for those who had an alternate diagnosis (p value 

<0.001). 

64.6% of patients with PMR had at least one relapse, with 35.4% and 16.5% going on to have 

two and three relapses, respectively, over a mean follow-up time of 1.3 years (range 0-4.6 

years). A disease-modifying antirheumatic drug (DMARD) of either methotrexate, 

leflunomide or hydroxychloroquine was commenced in 26.8% of patients with PMR, who 

were on a median of 9.0mg (range 0 – 25mg) of prednisolone at the time of commencement. 

Of these patients, 6 (17.6%) trialled more than one DMARD.  

Conclusion: Most patients experienced at least one relapse of their disease, suggesting that 

PMR may not be as self-limiting as traditionally thought. The trajectory of disease was 

variable, and a significant proportion of patients required the commencement of a DMARD 

due to an inability to wean prednisolone without clinical relapse. 
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Patient Perspectives in Polymyalgia Rheumatica 

Dr Georgia Harris1,2, Dr Jessica Leung1,2 

1. Rheumatology Department, Austin Health, Heidelberg 

2. The University of Melbourne, Parkville 

Background/Purpose: Polymyalgia rheumatica (PMR) is a chronic inflammatory disease 

characterised by bilateral pain and stiffness in the neck, shoulders and hip girdle. It has a 

significant impact on function and quality of life. Long-term glucocorticoid treatment is 

required which carries a significant risk of glucocorticoid toxicity. The objective of this study 

was to understand the patient journey in order to facilitate patient-centred care and provide a 

focus for future research. 

Methods: Written surveys were distributed to 135 patients with PMR from the Austin Health 

PMR clinic. Upon completion of the survey, participants were invited to attend focus group 

interviews that were conducted using video conferencing in a semi-structured format. Data 

was analysed using thematic analysis and descriptive statistics. 

Results: Fifty-two surveys were completed, and five group interviews were conducted with a 

total of 13 participants. Five key findings emerged: (1) fatigue, sleep disturbance and 

memory issues are important symptoms that are not widely recognised in PMR, (2) 

participants were frustrated by long delays to diagnosis and the anonymity of PMR amongst 

healthcare professionals, (3) PMR has a significant adverse impact on participants’ social 

lives and emotional wellbeing, (4) participants have mixed attitudes towards glucocorticoid 

therapy, praising its efficacy while concerned for side effects, and (5) finding the cause of 

PMR and seeking alternative treatments were important research priorities to participants. 

Conclusion: The experience of patients with PMR is inadequately understood by clinicians, 

impacting adversely on their management and emotional wellbeing. Understanding the cause 

of PMR and seeking alternative treatments are key areas for future research. Patients would 

benefit from greater visibility of the disease amongst clinicians and the general public. 

Patient-centred care should include a holistic approach that manages less widely recognised 

symptoms and incorporates therapeutic goals that address functional capacity and the 

psychosocial burden of the disease. 
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Factors predictive of positive temporal artery biopsy in two Australian cohorts 
 
1Department of Rheumatology, Austin Health, Melbourne  
2Department of Rheumatology, Melbourne Health, Melbourne 
3Department of Medicine, University of Melbourne, Melbourne  
 
Aim 
Temporal artery biopsy (TAB) is widely recognised as the diagnostic gold standard for GCA 
despite having a poor sensitivity due to the presence of ‘skip’ lesions. There is, however, a 
lack of consensus guiding TAB practice, particularly in relation to optimal length, need for 
bilateral specimens, and number of segments examined. This study investigated the impact 
of factors such as total biopsied length, laterality, segment number, and referral centre on 
histopathological outcomes in an Australian setting.  
 
Methods 
Reports for all available biopsy specimens labelled “temporal artery” were extracted from 
the pathology service records of two rheumatology referral centres with adjacent geographic 
catchments. Each histopathology report was manually reviewed to establish length of 
biopsied artery, laterality, and number of segments, along with patient demographics such 
as age, sex, and referral centre. Key histopathological findings including intimal hyperplasia, 
disruption of the internal elastic lamina, presence of giant cells, and adventitial inflammation 
were recorded. Multivariable logistic regression with site-varying intercept was performed.  
 
Results 
TAB reports from a total of 577 patients were captured, with results available from the two 
centres from 1999-2019 and 2010-2019, respectively. The mean age in this group was 73, 
and 69% were female. A bilateral TAB was performed in 29%, and the mean total biopsy 
length was 2.5 cm. Of these patients, 122 had positive biopsies (21%), with intimal 
hyperplasia reported in 100 (17%), giant cells in 83 (14%), and adventitial findings in 68 
(12%). Positive biopsy weakly correlated with increased total length of biopsy in centimetres 
(OR 1.25 [1.06-1.47]) and increased age in years (OR 1.02 [1.00-1.05]) but not laterality or 
sex. There was a substantial difference between the two centres, which was incompletely 
accounted for once corrected for total biopsy length and calendar year of biopsy, suggesting 
either unmeasured differences in patient demographics or a difference in clinical practice. 
This change was preserved across analysis of different histopathological subtypes.  
 
Conclusion 
Total biopsy length was weakly associated with a positive TAB result, but differences in 
results between referral centres independent of biopsy length suggest other selection 
factors may be important in determining TAB yield. Examination of differences in results 
between a greater number of referral centres would assist in determining the extent of this 
variability.  
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Yang V1, McMaster C1,2, Owen C1,2, Leung J1,2, Schachna L1,2, Buchanan R1,2, Liew D1,2 

 
Seasonal pattern in GCA onset in an Australian cohort  
 
1Department of Rheumatology, Austin Health, Melbourne  
2Department of Medicine, University of Melbourne, Melbourne  
 
Aim 
The exact aetiology of giant cell arteritis (GCA) remains unknown, but environmental risk 
factors have been implicated. Studies to date have reported conflicting findings of 
seasonality with the incidence of GCA. We aimed to identify a possible seasonal pattern of 
incidence in an Australian cohort of GCA patients.  
 
Methods 
A retrospective review of all patients who underwent temporal artery biopsy (TAB) from 
January 2011 to November 2020 at a tertiary referral centre in Melbourne, Australia was 
performed. Reports were classified as either positive or negative based on the 
histopathologist’s conclusion. If the TAB was negative, a diagnosis of biopsy-negative GCA 
was still established if the patient was diagnosed by a rheumatologist with GCA over the 
following nine months. Baseline demographics and interval between symptom onset and 
date of TAB were recorded. Poisson regression was performed using season (with spring 
as the reference) and time (months since first data point) as independent variables.   
 
Results 
A total of 194 patients underwent TAB during the 
study period, and 45 positive cases (77.8% female, 
mean age 72.5 (SD±7.6) years) were identified. 
Among patients with negative biopsies, 19 were 
subsequently diagnosed with biopsy-negative GCA 
(78.9% female, mean age 74.4 (SD±10.4) years). 
Notably, there was a mean delay from symptom 
onset to biopsy of 37.2 (SD±38.4) days. The 
seasonal distribution of onset of GCA symptoms 
was autumn 20 (31.3%), winter 19 (29.7%), summer 
16 (25.0%) and spring 9 (14.1%). Compared with 
spring, the odds ratio for GCA symptom onset for 
autumn was 2.36 (95% CI, 1.11-5.45), winter 2.13 
(95% CI 1.00-4.95) and summer 1.95 (95% CI 0.88-
4.61). 
 
Conclusion 
We demonstrated a predilection for GCA symptom 
onset in the autumn and winter in a temperate 
Southern Hemisphere setting. The conflicting data 
relating to seasonal variation in symptom onset may relate to differences in ascertainment 
of GCA and disease onset. More robust studies of large patient populations across multiple 
geographic locations may shed light on seasonality as a risk factor for GCA. 
 
 

Figure 1: GCA cases by season. 
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Severe cutaneous drug reactions (SCARs) are associated with significant morbidity and 
mortality. Traditional in-vivo testing such as patch testing and intradermal testing are limited 
by a lack of standardised approach and poor sensitivity. Modern approaches to testing 
including ex-vivo IFN-γ release enzyme linked immunospot (ELIspot) uses the patients 
peripheral blood mononuclear cells (PBMCs) or blister fluid cells (BFC) stimulated with the 
suspected drug.  
 
In an exploratory study we sought to find pathways to improve ex-vivo assay sensitivity in 
SCAR, examining the differences in ELIspot results using PBMCs compared to BFC. 
 
We identified four patients from previous ethically approved studies in Melbourne, with both 
PBMC and BFC stored that underwent ex-vivo testing as per previously published methods. 
The implicated drugs were antibiotics (50%) and non-antibiotics (50%). The median latency 
period was 35.5 days (range 0-162). PBMC and BFC utilised were collected with a median of 
15.5 (range 0-48) and 17 days (range 6-49) from date of reaction onset respectively. 
 
IFN-γ release ELIspot results are illustrated in Figure 1. Two of the patients had positive 
PBMC and BFC (Case 1 and 4) while the other two had only positive BFC (Case 2 and 3). 
The cases that were positive on both PBMC and BFC were positive to identical drugs.  
 
As shown in our cohort, both PBMC and BFC ELIspots results were convergent, however 
with BFC having a higher sensitivity compared to PBMC for assay positivity. Although there 
may be difficulty in obtaining samples from blister fluid, future studies should examine the 
utility of BFC ex-vivo assays such as IFN-γ release ELIspot, due to potential higher 
sensitivity, whilst retaining correlation with peripheral blood results. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: IFN-y release enzyme-linked immunospot assay release for peripheral blood 
mononuclear cells and blister fluid cells. Positivity is defined by greater than or equal to 50 
SFU/million cells (dotted line). 
 

ResearchFest 2021 Rheumatology and Gastroenterology Abstracts



Younes A and Leung C 

Title: Novel models of primary care mentorship in hepatitis B in the COVID-19 

era 

Aim and Background: This review aims to explore how specialist (gastroenterologist, 

hepatologist or infectious disease) mentorship can provide general practitioners with 

more support in chronic hepatitis B patient care. Complications of viral hepatitis B 

contribute significantly to morbidity and mortality worldwide. Within Australia, the 

leading causes are the substantial gaps in the cascade of care in assessment, 

monitoring and treatment, particularly in primary care. In the peri-COVID-19 era, 

primary care has seen a surge in telehealth consultations, making it vital in routine 

care of chronic diseases.  

Methods: A comprehensive literature search was conducted of medical databases 

including MEDLINE (Ovid), PubMed, Embase and Cochrane in August 2020. 

Additional articles were sourced from the Australian Government Department of 

Health, Australian Sexual Health Medicine, consultation with the research group and 

experts in the field. 

Results: Sixteen articles were identified as addressing specialist mentorship for 

general practitioners in chronic hepatitis B and C care. These were arranged according 

to the aspect of the cascade of care they addressed: screening and diagnosis (n=5), 

surveillance and management (n=10) and multifaceted approach (n=1). The studies 

employed diverse mentoring designs including seminars, screening algorithms, 

shared cloud-based databases, online forums, and 1-on-1 meetings. They provided 

useful insights into the factors to be considered when designing a program, such as 

the frequency and modality of communication between health services. However, as 

anticipated, the greatest limitation is their failure to address all aspects of the care 

cascade. The ideal model is multifaceted, with consistent collaboration between 

primary and tertiary care.  

Conclusion: General practitioner-specialist mentoring programs are crucial in 

bridging the existing gaps in the chronic hepatitis B care cascade. Without effective 

strategies, the disease burden of hepatitis B will continue to impact Australian 

communities. As various models are implemented, further research examining their 

efficacy is needed to support their widespread use. 
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Safety, efficacy and indications of peripheral parenteral nutrition: a single tertiary centre experience 

Authors: Samuel Hui MBBS MPH1, Chris Zhao MD1, Jack Whitelaw MD1, Steven Cheema MD1, Darren Wong 

MBBS PhD FRACP1 

Affiliations: 1Department of Gastroenterology, Austin Health, Heidelberg, Melbourne, Australia 

Background: Nutritional support is commonly required in hospital, and may be achieved through oral 

supplementation, enteral nutrition or parenteral nutrition depending on the clinical context. Parenteral 

nutrition is usually delivered through central venous access in the form of total parenteral nutrition (TPN). In 

the short term, an alternative is peripheral parenteral nutrition (PPN), in which a peripheral venous catheter 

is used. This is not readily available in many Australian centres, due to uncertainty around its safety and 

clinical benefit.  

We aim to review the existing practice and use of PPN within our institution by auditing the indications and 

duration for PPN, alternative methods of nutritional delivery, clinical outcomes and  adverse events related 

to its use. 

Methods: We conducted a retrospective chart review of adult patients prescribed PPN at a tertiary 

metropolitan hospital in Melbourne, Australia over a 12-month period (March 2019-March 2020). Patients 

were identified through pharmacy prescriptions for PPN (Kabiven G11%) and matched with our electronic 

medical record.  

The primary outcomes of interest were the clinical indication for PPN and subsequent nutritional modality 

following PPN. Our secondary outcomes of interest were duration of PPN, incidence of adverse events 

related to PPN and contraindications to the use of oral, enteral nutrition or TPN.  

Results: 50 patients were included, with a median age of 66.7 years (IQR 55.8-81.2) and median length of 

hospital stay of 20 days (IQR 8.3 – 37.8). The most common comorbidities were cancer (24 patients, 48%), 

chronic liver disease (8 patients, 16%), diabetes (6 patients, 12%) and ischaemic heart disease (6 patients, 

12%).  

31 patients (62%) were managed by surgical units and 19 (38%) were managed by medical units. 7 (14%) 

were elective admissions and 43 (86%) were emergency admissions. 24 (48%) of patients underwent 

gastrointestinal surgery or endoscopic procedures during their admission. The mean body mass index (BMI) 

was 27.2 ± 8.72 kg/m2, although BMI was available in only 34 patients (68%). The mean serum albumin was 

28±6 g/L.  

Overall, PPN was used in 32 (64%) cases of suspected intestinal failure (IF), in 6 (12%) cases of fasting 

without clear IF and in 12 (24%) of cases of inadequate oral intake without clear IF. Following PPN, 13 (26%) 

transitioned to TPN, 4 (8%) transitioned to enteral feeding and 29 (58%) transitioned to oral intake. 30-day 

mortality was 10%.   

PPN was prescribed for a mean total duration of 2.5 ± 1.8 days. Only one case of venous thrombosis (2%) 

and no cases of thrombophlebitis were noted. At time of PPN initiation, 45 (90%) of patients had peripheral 

venous access only which would preclude TPN, while 4 (8%) of patients had central venous access available. 

32 patients (64%) had a clinical contraindication to oral or enteral feeding, related to bowel obstruction/ileus 

(32%), bowel perforation (18%), mucositis (8%) and enterocutaneous fistulae (6%).  

Conclusions: In our institution, PPN is most often used for nutritional supplementation where oral or enteral 

nutrition may be contraindicated. It appears to be prescribed as an alternative to TPN due to unavailable 

central venous access. On average, it is prescribed for a very short duration and most patients then 

transition to oral intake, which potentially questions its clinical benefit. Adverse events appear uncommon, 

although may be under identified due to the retrospective nature of our study and the very short duration in 

which it is typically used.  Further prospective data is required to confirm the safety and clinical benefit of 

PPN.  
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COVID-19 pandemic impact on admissions for alcoholic hepatitis: 

A tertiary centre experience 

Nedumannil L1, Cheema S1, Vaz K1, Hume S1, Ma R2, Jones D3, Warrillow S3, Wong D1, 

Grace JA1,4, Choy MC1,4  

1. Department of Gastroenterology and Hepatology, Austin Heath, Heidelberg, Victoria, Australia

2. Clinical Costings, Austin Health, Heidelberg, Victoria, Australia

3. Department of Intensive Care, Austin Health, Heidelberg, Victoria, Australia

4. Department of Medicine, Austin Academic Centre, University of Melbourne, Heidelberg, Victoria, Australia

Aims: Alcoholic hepatitis (AH) is associated with significant morbidity, mortality, and 

substantial healthcare expenditure. The global SARS-CoV-2 (COVID-19) pandemic and 

lockdown measures that have been utilised to curb its spread has potentially contributed 

to an increase in alcohol misuse. This study focusses on the frequency and patient 

outcomes of AH admissions to Austin Health. We aimed to ascertain the change in AH 

severity and ICU admission rates over the last 5 years to identify temporal associations 

with the COVID-19 pandemic.  

Methods: A retrospective, single-centre analysis of patients aged 18 years and older 

fulfilling NIAAA diagnostic criteria [1] for alcoholic hepatitis between January 2016 and 

March 2021 was conducted. Patients were identified from codified Austin Gastroenterology 

and ICU admission data. Data were collected from electronic medical records and analysed 

as per standard statistical methods. Primary endpoints were the frequency of AH 

admissions and ICU admission rates, which were evaluated with a divergence at the 

beginning of Victoria lockdown restrictions (March 2020 – March 2021 “COVID cohort”) 

versus the “historical cohort” (January 2016 - February 2020).  

Results: In total, 105 eligible AH admissions to Austin Health were identified out of 255 

inpatient encounters for alcohol-related liver disease (Table 1). The AH admission rate for 

the COVID cohort was significantly higher at 3.38 cases/month (n=44) compared to the 

historical cohort at 1.22 cases/month (n=61), p<0.001 (Figure 1). AH patients in the 

COVID cohort had greater disease severity with a higher Glasgow Alcoholic Hepatitis Score 

during their admission (8.5 (IQR 7-10) vs 7 (IQR 6-9) p=0.04).  A greater proportion of 

the AH COVID cohort required ICU admission, inotropic support and had longer ICU length 

of stays although this did not reach statistical significance (Table 2). Only one patient was 

commenced on alcohol therapy prior to discharge. No patients in this study were diagnosed 

with COVID-19. 

Conclusions: This study reveals a 2.8-fold increase in the frequency of AH admissions. 

We observed an increase in disease severity and proportion requiring ICU care at Austin 

Health since the COVID-19 pandemic. Data analysis is ongoing to evaluate changes in 

healthcare costs in this period. These observations provide the impetus to understand how 

the COVID-19 pandemic has led to increased AH presentations and determine how we can 

optimise future management and better implement preventative strategies to mitigate 

against the harms of excess alcohol intake. 

References: 

1. Crabb DW, Bataller R, Chalasani NP, Kamath PS, Lucey M, Mathurin P et al. Standard definitions and common

data elements for clinical trials in patients with alcoholic hepatitis: recommendation from NIAAA Alcoholic

Hepatitis Consortia. Gastroenterology. 2016; 150: 785-790.



Table 1. Patient demographics and clinical characteristics 

N (%); Median (IQR) AH admissions 
January 2016-Feb 2020 

AH admissions 
March 2020-March 2021 

P value 

Total (n) 61 44 

Cases/month (n/month) 1.22 3.38 <0.001 

Sex, female 24 (39) 20 (45) 0.55 

Age (y) 44 (38-55.5) 49 (42.5-56.5) 0.10 

EtOH use (std drinks/wk) 10 (8-20) 
4 missing/not stated 

11 (8-20) 
11 missing/not stated 

0.5 

Known psychiatric history 25 (41) 19 (43) 0.84 

MELD (Baseline) 24 (19-30) 24 (18-32) 0.91 

MELD (worst week 1) 25 (19-30.5) 26 (21.5-32) 0.56 

Maddrey>32 (baseline) 40 (66) 29 (66) 1 

Maddrey>32 (worst week 1) 42 (69) 35 (80) 0.28 

GAHS (baseline) 7 (6-8.5) 8 (7-9) 0.13 

GAHS (worst week 1) 7 (6-9) 8.5 (7-10) 0.04 

ABIC (baseline) 7.18 (6.2-8.8) 7.98 (6.8-9.2) 0.11 

ABIC (worst week 1) 7.56 (6.23-9.19) 8.09 (7.34-9.44) 0.15 

ACLF (baseline) 37 (32.5-44) 40 (34-47.5) 0.30 

Cirrhosis 

 CP Category 
 A 
 B 
 C 

35 (57) 

5 (14) 
12 (34) 
18 (51)  

22 (50) 

3 (14) 
7 (32) 

12 (55)  

0.55 

1 
1 
1 

Ascites 27 (44) 21 (48) 0.84 

Hepatic encephalopathy 10 (16) 9 (20) 0.62 

Upper GI bleed 7 (11) 5 (11) 1 

Infection 18 (30) 14 (32) 0.83 

Length of stay (d) 8 (6-15.5) 8.5 (4.5-19) 0.07 

Steroid therapy for AH 15 (25) 9 (20) 0.65 

D&A services referral 17 (28) 18 (41) 0.21 

Alcohol cessation therapy 1 (2) 0 1 

Inpatient mortality 5 (8) 6 (14) 0.52 

Readmission within 3m 26 (43) 18 (41) 1 

90 day mortality 10 (16) 9 (20) 0.62 

Table 2. Comparison of ICU admission and treatment 

 N (%); Median (IQR) AH admissions  
January 2016-Feb 2020 

AH admissions  
March 2020-March 2021 

P value 

Admission to ICU 11 (18) 15 (34) 0.07 

APACHE score 16 (11-22) 18 (10-24) 0.71 

Inotropes used 6 (55) 12 (80) 0.22 

Mechanical ventilation 4 (36) 7 (47) 0.70 

Quadruple-H therapy 0 0 1 

Renal replacement therapy 3 (27) 5 (33) 1 

Total parenteral nutrition 1 (9) 2 (13) 1 

Enteral nutrition 4 (36) 6 (40) 1 

Length of ICU stay (d)  4 (1-13) 9 (6-19) 0.25 

Abbreviations 

NIAAA: National Institute on Alcohol Abuse and Alcoholism, EtOH: Alcohol, MELD: Model for End-Stage Liver 

Disease, GAHS: Glasgow Alcoholic Hepatitis Score, ABIC: Age-Bilirubin-International normalised ratio-Creatinine, 

ACLF: Acute-on-Chronic Liver Failure, CP: Child-Pugh, GI: Gastrointestinal, D&A: Drug and Alcohol, ICU: 

Intensive Care Unit, APACHE: Acute Physiology and Chronic Health Evaluation, RRT: Renal replacement therapy. 





AGW Abstract 

Health economic implications of transitioning from intravenous to subcutaneous infliximab for 

inflammatory bowel disease - an opportunity to reduce costs associated with health care delivery  

Patrick Hilley1, Darren Wong1,2, Madeline Roberts1, Ronald Ma1, and Peter De Cruz1,2 1 Department 

of Gastroenterology, Austin Health, Melbourne, Australia 

2 Department of Medicine, Austin Academic Centre, University of Melbourne, Melbourne, Australia, 

Austin Health 

Background 

Inflammatory Bowel diseases (IBD) are high cost conditions. Biologic drugs represent the biggest cost 

drivers. A combination of the increasing global prevalence of IBD, and a shift to more aggressive “’top-

down” and “treat-to-target” approaches to IBD management, has led to increasing biologic use. A 

corresponding increase in health care utilization and costs has placed immense pressure on health 

care services and Infusion centres to meet the growing demand. 

Recent data have demonstrated that subcutaneous (sc) administration of infliximab is non-inferior to 

intravenous administration for the management of IBD. The development of sc infliximab has the 

potential to minimise the pressure on infusion centres, avoid delays in drug administration and reduce 

the indirect costs associated with absenteeism to attend infusions. However, infusions generate 

weighted inlier equivalent separation (WIES) funding which represents a source of hospital revenue. 

We aimed to assess the potential cost impact of transitioning an entire cohort of patients from 

infusion-based delivery of infliximab to a SC mode of drug delivery at a single tertiary IBD centre. 

Methods 

We performed a longitudinal cohort and health economic modelling study of 115 patients who 

received infliximab infusions at our metropolitan, tertiary centre in Melbourne between July 2019 and 

June 2020. An extensive cost analysis was performed for each patient, detailing: income generated via 

WIES, income or losses via drug procurement and expenditure associated with delivery of each 

infusion. A comparison was then made with the projected income and expenditure associated with a 

sc administration programme over a corresponding 12-month period. 

Results Of the 115 [Female = 57, median age 37 (SIQR 19 – 73)] patients 39 (34%) had Ulcerative 

Colitis. 39 (34%) patients were on escalated dosing regimens. Median vials issued was 4 (SIQR 2-8) of 

infliximab. Revenue inclusive of WIES payment and drug acquisition savings totaled $601,848.05. If 

this entire cohort were to transition to subcutaneous delivery, revenue generated via WIES would be 

estimated at $0 and income generated via drug procurement  would be negligible due an 

anticipation that community pharmacy would be the primary processor of prescriptions. 

Conclusions 

These data suggest that a transition to a subcutaneous delivery model of infliximab administration 

would result in substantial revenue loss for the health service. A transition to subcutaneous infliximab 

may improve capacity issues in infusion centres and may reduce the overarching financial impact 

associated with intravenous infliximab administration. Indirect cost savings related to avoidance of 

absenteeism are likely to be more substantial.  Such cost savings need to be balanced against the 

potential benefits of IV administrations such as enforced adherence to medical therapy and 

opportunities to proactively monitor and objectively assess disease activity. 
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Title: Variations in disease monitoring between IBD patients on intravenous and 

subcutaneous biologic agents. 

Authors: 

Patrick Hilley; Christopher Li Wai Suen; Ashish Srinivasan; Matthew C Choy; Peter De 

Cruz 

Background: 

The availability of subcutaneous (SC) administration devices of biologics in addition to 

intravenous (IV) administration has influenced patients’ and clinicians’ preferences 

towards initiating or transitioning to SC administration particularly during the COVID-

19 pandemic. Whilst SC administration improves patient convenience and reduces 

demands on infusion centres we hypothesised that the reduction in healthcare contact 

associated with SC therapies may reduce the opportunities available for objective 

disease assessment. We aimed to compare the uptake of objective assessment of 

disease activity between patients receiving IV and SC biologic therapy. 

   Methods: 

Patients on maintenance infusion-based or subcutaneous biologic therapy for IBD 

between 09/2020 and 02/2021 were identified from a prospectively maintained database 

at an Australian tertiary IBD centre. Patients scheduled for review in IBD clinic for a 

prescription of maintenance biologic therapy during the follow-up period were included. 

Clinic records were reviewed to determine whether patients had undergone objective 

disease assessment including: biochemical investigation (C-Reactive protein) and Faecal 

Calprotectin (FCP) within the preceding 8 weeks and/or endoscopic/imaging assessment 

within the preceding 6 months of clinic review. Frequency of objective disease assessment 

was compared between patients who received IV versus SC maintenance biologic 

therapy. 

 Results: 

A total of 307 patients were included: IV maintenance n=195 (Infliximab n=135; 

Vedolizumab n= 60) and SC maintenance n=112 (Adalimumab n=54; Ustekinumab 

n=54; Golimumab n=4). Patients who received IV biologics were more likely than the 

SC cohort to have had biochemical assessment in the form of CRP (90% vs 72%, 

p<0.001) and FCP (54% vs 46%, p=0.16). Patients in the SC biologic cohort were more 

likely not to have had investigations completed prior to their clinical review (20% versus 

4%, p<0.001). There was no difference in the overall rates of complete objective disease 

assessment (CRP/FCP and endoscopy/imaging) between the IV and SC cohort (28% 

vs 30% (p=0.74).  
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Conclusion: 

Patients on subcutaneous biologic therapies in our cohort were less likely to have had 

objective disease monitoring than those receiving intravenous biologics prior to 

scheduled IBD clinic review. Route of of biologic administration may influence rates of 

uptake of objective disease activity assessment. Tools that safeguard against the 

disparity of monitoring uptake, including messaging prompts and patient-centric 

mobile applications may help standardise the approach to objective disease 

assessment independent of the route of biologic administration. 
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Mechanisms of cellular crosstalk in the gastric tumour microenvironment are mediated by 

YAP1 and STAT3  

Pathum Thilakasiri1, Sarah Bennett1, David Chisanga1, Rhynelle Dmello1, Bhupinder Pal1, Moritz 

Eissmann1, Wei Shi1, Matthias Ernst1, Ashwini Chand1

1Olivia Newton-John Cancer Research Institute and School of Cancer Medicine, La Trobe 

University, Melbourne, VIC. 

The activation of the HIPPO pathway is implicated in cancer development and disease progression 

in terms of treatment resistance and metastasis. The HIPPO pathway is a highly conserved 

signalling mechanism regulating key cellular processes including proliferation, differentiation, 

determination of cell fate, organ size, and tissue homeostasis. One of the main activators of the 

HIPPO pathway is Yes-associated protein 1 (YAP1), a coactivator of the TEA domain transcription 

factors, and its transcriptional regulation of numerous target genes promote tumor development. 

Mechanisms of YAP1 activation in cancer also occur via dysregulated signalling of Src family 

kinases, growth factors and cytokines. Specifically, glycoprotein 130 (gp130 or CD130) dependent 

cytokine signalling has been previously linked to upregulation of YAP1 expression and activity, 

associated with Apc-driven colon cancer progression, mediated by gp130-driven cytokines, 

interleukins 6 and 11 (IL-6, IL-11) and Leukemia Inhibitor Factor 1 (LIF-1). Our previous studies 

have demonstrated that amplified gp130-dependent IL-6, and to a greater extent, IL-11 signalling 

cause spontaneous neoplastic transformation of gastric tissue in the gp130Y757F mouse, comprising 

of a knock-in mutation of the SHP2/SOCS3 binding site in the gp130 intracellular domain.  

The current study demonstrates the importance of the HIPPO pathway in the gp130Y757F 

model of intestinal-type gastric adenocarcinoma demonstrating a direct, functional relationship of 

exacerbated gp130-dependent cytokine signalling with STAT3 and YAP1 activation. Conditional, 

Tff1-Cre-mediatedYap1 gene knockout in the gastric epithelium of gp130Y757F mouse reduced 

gastric tumor incidence. In animals with established disease, ablation of YAP1 activity significantly 

reduced tumor size to inhibit cancer progression. Transcriptomics profiling of gastric epithelial cells 

using RNASeq identified novel YAP1-dependent cellular effects that contribute to gastric cancer 

development and progression. For the first time, we demonstrate the involvement of YAP1 in 

regulating innate and adaptive immune responses, primarily via alteration of cell signatures in 

gastric mucosal epithelial cells to drive tumorigenesis. Our findings highlight the importance of the 

crosstalk between the gastric mucosa and systemic immune responses that drive tumour 

development in a proinflammatory environment. Further, our data support the idea that the 

inhibition of YAP1 activity provides a clear opportunity as the development of targeted treatments 

for gastric cancer patients. 
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Chapman B,1 Wong D,2 Hamilton K,1 & Testro A.2 

Outcomes of adult patients on home parenteral nutrition managed at a 
specialist intestinal rehabilitation clinic: A 5 year review    

1. Department of Nutrition and Dietetics, Austin Health, Heidelberg, Vic.,
Australia.
2. Department of Gastroenterology, Austin Health, Heidelberg, Vic., Australia.

Aim 
Management of intestinal failure (IF) benefits from a multidisciplinary and 

specialised approach, not only in terms of morbidity and mortality, but also to 

wean off parenteral nutrition (PN) and achieve enteral autonomy. The aim of 

this study was to analyse the outcomes of home PN (HPN) patients managed 

by our Intestinal Rehabilitation clinic between 2016 and 2020. 

Methods 
A retrospective review of consecutive adult patients discharged on HPN was 

carried out. Patient demographics, IF pathophysiology and PN composition 

were compared to outcomes including rate of discontinuation of PN, morbidity 

and mortality.  

Results 
Fifty patients (mean age 46.5 ±15.5 years; 68% female) were discharged on 

HPN between January 2016 and December 2020. Mean volume of PN at 

hospital discharge was 1706 ±593 mL, infused on 6.3 ±1.4 days per week. At 5 

years follow up, overall cohort survival was 84% (n=42). Of those alive, 27 

patients (64%) weaned from HPN and 15 (36%) remain on HPN. Patients 

achieving enteral autonomy were weaned from TPN after an average of 15 

months from a variety of multidisciplinary interventions including non-transplant 

surgery (44%), spontaneous adaptation (37%), teduglutide treatment (11%) 

and intestinal transplantation (7%). There was no difference in baseline PN 

volume, PN calories or number of nights infusion between those weaning or 

remaining on PN (all p>0.05). Patients with distal stoma were more likely to 

wean than those with proximal stoma (p=0.03). Major HPN related 

complications occurred in 42% of patients and were more prevalent in those 

unable to wean PN (61%) compared to those ceasing PN (25%) (p=0.001). 

Conclusion 
Medical, surgical and nutritional interventions in adults with IF dependent on 

HPN can result in achievement of enteral autonomy and improved survival. 

Avoidance of PN-related complications in those with shortest residual small 

bowel is imperative, and early referral for intestinal transplant is recommended. 
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Vaz K1, Grigg A2, Sinclair M1 

Prevalence of dysmetabolic iron overload syndrome and correlation 
between serum ferritin and hepatic iron in a biopsied NAFLD cohort 

1. Liver Transplant Unit, Austin Health, Heidelberg, Vic., Australia
2. Department of Haematology, Austin Health, Heidelberg, Vic., Australia

Aim 
Dysmetabolic iron overload syndrome (DIOS) is an increasingly recognized 
condition in patients with metabolic syndrome and non-alcoholic fatty liver 
disease (NAFLD).1 Diagnosis of DIOS requires liver biopsy, as non-invasive 
surrogate markers, such as serum ferritin, have yet to be determined to have 
a correlation with hepatic iron content. The aim of this study was to ascertain 
the prevalence of DIOS in a biopsied cohort of patients with NAFLD, and to 
assess if there is a correlation between serum ferritin and hepatic iron 
content.  

Methods 
Retrospective, single-centre study of all adult patients with biopsy-proven 
NAFLD between 1st January 2006 and 31st December 2020. Cases were 
identified through a prospectively established database of all NAFLD patients 
considered for novel therapeutic agents. Data regarding demographics, 
biopsy findings, and laboratory studies were collected through the electronic 
medical record.  

Results 
In total, 157 patients were biopsied (52% female, median age 56.3 years old), 
with 147 (94%) having histological confirmation of NAFLD, 131 (83%) with 
NASH, and 74 (47%) with at least advanced fibrosis. One hundred and forty 
six (93%) biopsy samples underwent Perl’s staining for iron, with 34 (23% of 
those undergoing staining, 22% of those biopsied, 23% of those with 
histologically-proven NAFLD) demonstrating hepatic siderosis. Ninety patients 
had iron studies within 6 months of liver biopsy, with 21% (n=19) 
demonstrating hepatic siderosis. Patients with siderosis (n=19) had higher 
median ferritin (568 vs 127 micrograms/L, p <0.0001) and transferrin 
saturation (36% vs 22%, p <0.0001) compared with those without siderosis 
(n=71). Area under the receiver operator curve (AUROC) for ferritin predicting 
siderosis on liver biopsy was 0.90 (95% confidence interval 0.84 – 0.97, p 
<0.0001) and Spearman r correlation 0.64 (95% confidence interval 0.55 – 
0.71, p <0.0001) between serum ferritin and hepatic siderosis.  

Conclusion 
DIOS is highly prevalent in a biopsied NAFLD cohort, with serum ferritin 
predictive of histological evidence of hepatic siderosis.  

References 
1. Dongiovanni P, Fracanzani AL, Fargion S, Valenti L. Iron in fatty liver and in the
metabolic syndrome: A promising therapeutic target. J Hepatol. 2011 Oct
01;55(4):920-932.
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Katrina Tan1, Karl Vaz1, Marie Sinclair1, Paul Gow1, Adam G Testro1 

1. The Victorian Liver Transplant Unit, Austin Health, Heidelberg, Vic., Australia 
 
Combined liver and renal transplantation in an Australian setting    
Aim: The rate of CLKTx is variably reported, from 2% in the United Kingdom 
[1] up to 10% in the United States [2]. The aim of this study is to determine the 
rate and indication for CLKTx in an Australian transplant centre, and briefly 
describe the outcomes of these patients.  
Methods: Adult patients who received a CLKTx between 1st January 1988 and 
30th April 2021 at The Victorian Liver Transplant Unit, Austin Health, Melbourne, 
were identified through the electronic liver transplant registry. Baseline 
demographic data, laboratory values, initial immunosuppressive regimen and 
outcomes were collected from the electronic medical record.  
Results: 24 patients (14 male, 10 female) received CLKTx during the 33-year 
study period, with median age at transplant 55 years old. 1243 liver transplants 
were conducted over the same time period; CLKTx accounted for 1.93% of all 
liver transplants. The most common indication for CLKTx was polycystic kidney 
and liver disease (n=7, 29%), followed by hepatorenal syndrome (HRS) (n=6, 
25%) (Figure 1). Eighteen patients required dialysis pre-CLKTx (n=17 
haemodialysis, n=1 peritoneal dialysis). In those not requiring liver 
transplantation for polycystic liver disease or familial metabolic disease (n=10), 
the most common indication for liver transplantation was non-alcoholic 
steatohepatitis (NASH) (n=4) (Figure 2). Three (12.5%) patients have died, with 
a median time to death 41 days (range 0 days-9.25 years). Median survival 
amongst CLKTx recipients is 3.90 years with overall 1-, 5- and 10-year survival 
is 90.5%, 84.6% and 71.4%, respectively. One patient had hepatic graft failure 
from intrahepatic strictures requiring re-transplantation 8-months post-index 
transplantation, whilst only one patient had renal graft failure from renal artery 
stenosis, necessitating re-institution of haemodialysis 3-months post CLKTx, 
and subsequent kidney re-transplantation 2 years post-index transplantation.  
Conclusion: This is the first report of the outcomes of CLKTx patients in 
Australia. The rate of CLKTx is low, comparable to those in the United Kingdom 
and vastly lower than in the United States. Nearly a third of patients required 
CLKTx for management of polycystic or metabolic disease, whilst less than a 
quarter required renal transplantation for HRS.  
Figures:  
 
 
 
 
 
 
 
 
 
References: 
1. Tinti F, Mitterhofer AP, Umbro I et al. Combined liver-kidney transplantation versus 
liver transplant alone based on KDIGO stratification of estimated glomerular filtration 
rate: data from the United Kingdom Transplant registry – a retrospective cohort 
study. Transpl Int. 2019;32:918-932.  
2. Ekser B, Contreras AG, Andraus W, Taner, T. 2020. Current status of combined 
liver-kidney transplantation. Int J Surg. 2020;82S:149-154.  
 

PCKD
29%

HRS
25%

GN
21%

FA
12%

Other
13%

Figure 1. Indication for Renal 
Transplant

PCLD
29% FA

12%
NASH
17%

Cryptoge
nic
13%

HCV
13%

ETOH
8%

Other
8%

Figure 2. Indication for Liver Transplant

ResearchFest 2021 Rheumatology and Gastroenterology Abstracts



Fernandez M, Grigg A, Leung C. 

A critical evaluation of the role of iron overload in fatty liver disease. 
The University of Melbourne 
Department of Clinical Haematology, Austin Hospital 
Department of Gastroenterology and Hepatology, Austin Hospital 

Aim 
The role of iron in non-alcoholic fatty liver disease (NAFLD) is controversial and 
literature assessing the impact of venesection on disease progression is conflicting. 
Iron is proposed to enhance the progression of liver fibrosis to cirrhosis in a condition 
known as the dysmetabolic iron overload syndrome (DIOS). The aim of this review is 
to clarify the mechanisms involved in iron overload and evaluate venesection as a 
method of iron reduction therapy. 

Methods 
A systematic search of the PubMed, MEDLINE, Cochrane and EMBASE databases 
was performed in August 2020. The search included results from January 2000 to 
August 2020, inclusive. The following main search terms were utilised as keywords 
and/or medical subject headings: fatty liver, non-alcoholic fatty liver disease, NAFLD, 
NASH, phlebotomy, venesection, steatohepatitis and fibrosis. The inclusion criteria 
were trials assessing the impact of venesection in adult NALFD or non-alcoholic 
steatohepatitis (NASH) patients with measurable hepatic endpoints. Exclusion criteria 
were secondary literature published prior to 2000 that assessed patients with 
Haemochromatosis and Hepatitis C.  

Results 
The systematised search yielded 151 references, with 7 additional records identified 
from research correspondence. After screening and removing duplicates, 8 studies 
were assessed in this review. From the available data, there is weak evidence for 
venesection improving outcomes of steatohepatitis, inflammatory markers and fibrosis 
in NAFLD patients. It does not appear to improve markers of insulin resistance in 
patients with DIOS. 

Conclusion 
Compared to lifestyle changes, venesection does not appear to significantly improve 
outcomes of insulin resistance, liver histology or liver enzymes in NAFLD patients. 
Indeed, it may only benefit a population subgroup with increased hepatic iron 
concentration. Additional research is required in order to determine the benefit of iron 
depletion in these patients. A prospective study has been proposed in order to 
comprehensively evaluate the role of venesection in NAFLD. 
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