
MS at Melbourne



The University of Melbourne and its partners are committed to research 
into multiple sclerosis. Our overarching aims are to improve the quality of 
life of people with MS and to prevent its impact in those susceptible to it. 

Given that MS is a complex disease, with both immunological and neurobiological 
components, our successes in altering the course of MS will also provide opportunities 
for improved management of other immunologic and neurodegenerative diseases.

Our portfolio of MS research is extensive, focused on both 
discovery-oriented research and activities to predict and
monitor disease outcome.

GENOMICS
Melbourne researchers have been key contributors to national (ANZgene) and international 
(IMSGC) collaborations that, over the last decade, have transformed our understanding of 
genetic contributions to MS, with over 200 susceptibility loci now identified. Our current 
efforts in this area are led by A/Professor Justin Rubio (Department of Pharmacology and 
Therapeutics) and Professor Trevor Kilpatrick (Florey Institute of Neuroscience and Mental 
Health). Our focus includes collaborative work to clarify whether rare genetic variants drive 
susceptibility in subsets of people with MS, including members of multiplex pedigrees. This 
work also extends to interrogation of genetic phenocopy and the extent to which people 
with other genetic conditions are misdiagnosed as having primary progressive MS. In 
addition, Justin Rubio is undertaking whole genome sequencing of neural cells isolated 
from MS brains post-mortem to determine whether somatic mutations contribute to 
disease severity. We also provide custodial oversight of a bio-bank of >6000 DNA samples 
from people with MS and healthy controls.

EPIDEMIOLOGY
Some 15 years ago Professors Anne-Louise Ponsonby (Murdoch Children’s Research 
Institute) and Trevor Kilpatrick played key roles in establishing the Ausimmune consortium, 
to advance our understanding of how environmental factors contribute to MS. Ausimmune 
has since evolved into a pre-eminent national and international resource that has advanced 
our understanding of the epidemiology of MS, clarifying the contributions of inadequate 
sunlight exposure and vitamin D deficiency, smoking, obesity and the Epstein-Barr virus to 
disease activity. Our current focus is to understand how environmental precipitants and 
genetic susceptibility interact, work that involves epigenetic profiling of cases and controls 
recruited to the Ausimmune study. For this work program, we are combining ‘omics' 
measures and analysis with population-based epidemiology.
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PRECLINICAL MODEL DEVELOPMENT
We routinely utilise a suite of in vitro assays and in vivo models 
including experimental autoimmune encephalomyelitis and the 
cuprizone-model of demyelination to understand the 
mechanisms underpinning central demyelination and to explore 
innovative therapeutic approaches. We have also developed 
novel and improved animal models of MS in order to further 
facilitate these goals. For example, Dr Peter van Wijngaarden 
(CERA) is utilising a mouse model of optic neuritis that will 
facilitate testing of therapeutic candidates in approaches closely 
aligned to those already used in first in man studies. The 
Department of Optometry and Vision Sciences and collaborators 
at the Salpetriere in Paris have also developed in vivo and ex vivo 
models to enable detailed electrophysiological assessment of the 
functional consequences of demyelination. In addition, we have 
access to induced pluripotent stem cell-based technology to 
ensure that our discoveries in preclinical animal models are 
directly applicable to man. 

THERAPEUTIC DEVELOPMENT
Our goal is to avert progressive MS, recognising that this 
requires a deep understanding of the pathogenesis of the 
disease. We have identified important, novel targets to enable 
enhanced remyelination and modulation of the innate immune 
system to promote repair and to limit damage. Collaborative 
work between Professor Kilpatrick and Michele Binder (Florey 
Institute of Neuroscience and Mental Health) focuses on the TAM 
(Tyro3, Axl and Mertk) receptor kinases, whilst Dr Mastura Monif 
is focusing on how innate immune function can be modulated by 
targeting the receptor P2X7 and Drs Simon Murray and Junhua 
Xiao (Anatomy and Neuroscience) are developing and analysing 
small molecule mimetics of Brain Derived Neurotrophic Factor 
(BDNF). The work will extend to disease modelling and the 
testing of cellular therapeutic approaches in collaboration with 
Stem Cells Australia.

BIOMARKERS AND CLINICAL MONITORING
In isolation, clinical indices are a blunt indicator of disease 
activity and progression, indicating the need for reliable, valid 
and affordable biomarkers. We are making several significant 
contributions to biomarker development.

Magnetic Resonance Imaging
■■ A/Prof Tomas Kalincik and Professor Trevor Kilpatrick are 

participating in an Australian multicentre study assessing 
whether standard, clinical MRI can accurately track decline 
in brain volume at the individual patient level. This study 
aims at optimising routine monitoring of MS, based on the 
premise that early detection of progression can lead to 
more timely intervention for maximal therapeutic benefit. 

■■ In collaboration with the Department of Radiology at the 
Royal Melbourne Hospital, A/Prof Tomas Kalincik is 
participating in volumetric analysis of previously captured 
clinical MRI scans. The study evaluates feasibility of 
automated volumetric analysis in various contexts and 
settings. 

■ Dr Scott Kolbe (Department of Medicine) is applying next 
generation sequences on MRI, asking if changes in axonal 
fibre area and density predict disease progression

■ Dr Scott Kolbe and Dr David Gonsalvez (Anatomy and 
Neuroscience) are assessing the performance of next 
generation MRI to quantitate cortical and white matter 
demyelination, benchmarked against histopathological 
analyses of post mortem samples.  

Molecular Imaging
Professor Kilpatrick and collaborators are assessing newly 
developed radioligands and are developing novel molecular 
reagents to identify the extent and nature of immune activity in 
the MS brain.

Biomarkers of MS activity
A/Prof Tomas Kalincik is leading an international collaborative 
initiative that is studying the contribution of several emerging 
blood and imaging-based biomarkers to the prediction of 
individual treatment responses.

■

CLINICAL OUTCOMES RESEARCH

■

Clinical Outcomes Research Unit (CORe) led by Associate 
Professor Tomas Kalincik is a world leader in devising and 
implementing analytic approaches to study disease outcomes 
and optimise treatment strategies in MS. We focus on 
translating information into evidence, with special emphasis on 
effectiveness of the available therapies, comparison of different 
treatment strategies, prognostics and personalised medicine. 
We synthesise demographic, clinical and paraclinical data, 
including biomarkers, to optimise treatment for individuals 
with MS. Our output is translated into computerised tools, 
bringing the newly generated evidence directly to neurologists 
and their patients. The Royal Melbourne Hospital and the 
University of Melbourne also continue to be major contributors 
to the largest international MS clinical data-base, MSBase. This 
unparalleled resource provides great opportunity to monitor 
clinical progression and treatment outcomes on a statistically 
meaningful scale.

CLINICAL TRIALS
Our clinical trial program is headed by Professor Richard Macdonell 
(Austin Hospital) and Dr Mark Marriott (Royal Melbourne Hospital). 
This capability is enabled through our ongoing management of over 
2000 people with MS. Extant trials range from investigator-led, first-
in-patient studies through to dedicated, ongoing input into 
multicentre pharmaceutical sponsored trials. Currently, we are 
participating in a number of clinical trials of novel remyelinating 
therapies, which hold the promise of adding reversal of neurological 
disability to prevention of disease activity as a therapeutic goal.



OUR PARTNERS

LIFESTYLE FACTORS AND APPLIED RESEARCH 
The Neuroepidemiology Unit (School of Population and Global 
Health), led by A/Professor Tracey Weiland and Professor George 
Jelinek has a long-standing interest in life-style interventions, 
including diet and exercise and in promoting these potential benefits 
to people with MS. The planned next step is to embark on 
appropriately controlled, prospective studies, to dissect out which 
dietary interventions and exercise regimens could provide optimal 
benefit.

PSYCHOLOGY
Dr Litza Kiropoulos is leading a research stream with a focus on 
identifying the incidence and optimising the treatment of anxiety and 
depression in MS. After completing a successful pilot study, Dr 
Kiropoulos is pursuing a more definitive trial of cognitive-behavioural 
therapy tailored for MS patients suffering from mild to moderate 
depression. Together with Prof Anne-Louise Ponsonby and Dr 
Mastura Monif, she is also interested in exploring the immunology of 
MS-related depression. The team is also involved in several 
observational studies that aim to develop early, clinically accessible 
tests for cognitive impairment and the detection of subtle changes in 
the symptoms of MS.

REHABILITATION
Professor Fary Khan (Department of Medicine) is analysing the 
impact of rehabilitation programs in improving quality of life for 
people with MS. The Rehabilitation Unit of the RMH has also 
established a unique hand hub that facilitates the recovery and 
maintenance of upper limb function and which facilitates 
integration of rehabilitation with occupational therapy. The Unit 
also has extensive experience in conducting trials directed to 
improving key symptoms, including spasticity and tremor.

CLINICAL SERVICE
The MS and Neuroimmunology services embedded within each of the 
principal public teaching hospitals affiliated with the University of 
Melbourne (Royal Melbourne Hospital, Austin Health, St Vincent's 
Hospital and the Royal Children's Hospital) is an academically 
focused MS and Neuroimmunology Service. Collectively, these units 
care for over 3000 patients with MS and neurological disorders. The 
Units are closely integrated with other service-oriented departments 
including radiology, rehabilitation, psychology, psychiatry, urology, 
pain medicine and day infusion centres. Patients are treated with the 
full spectrum of currently available immunotherapies, with the aim of 
preventing accumulation of disability, maximising patients’ quality of 
life and minimising societal impact of MS and neuroimmunological 
conditions. In addition to providing highly specialised care, the 
clinical services are vehicles for pursuing each of the Unit's research 
interests, including clinical trials and observational studies, providing 
our patients with the opportunity to participate in the cutting-edge 
studies of treatments, diagnostic tools and prognostic markers.    
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(Murdoch Children’s Research Institute) 
A/Professor Justin Rubio (Department of Pharmacology and 
Therapeutics) 
Dr Neil Shuey (St Vincent's Hospital)
A/Professor Tracey Weiland (School of Population and Global 
Health)
Dr Peter van Wijngaarden (CERA) 
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Histology of a myelinated tract within the brain which is 
targeted in multiple sclerosis




