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WHO WE ARE
The Woolcock InsƟ tute of Medical Research aims to 
improve the quality of life for people aff ected by sleep 
and breathing disorders.

The Woolcock is the leading respiratory and sleep 
research organisaƟ on in Australia. We have been 
ranked by the infl uenƟ al Times Higher EducaƟ on as 
the top specialist sleep and respiratory health research 
centre in the world.

We are determined that our work creates a beƩ er life 
for people living with respiratory condiƟ ons and sleep 
disorders. 

Our dedicaƟ on to wellbeing is at the very heart of 
what we do.

WOOLCOCK RESEARCH
Our team of more than 200 medical researchers is 
commiƩ ed to invesƟ gaƟ ng the causes of disease, 
fi nding beƩ er treatments and translaƟ ng discoveries 
into new clinical pracƟ ce. Our main areas of research 
are:
• Respiratory disease including asthma, emphysema, 

cysƟ c fi brosis, allergies, pneumonia, and 
tuberculosis

• Sleep disorders such as obstrucƟ ve sleep apnea, 
narcolepsy and insomnia, and other sleep-related 
issues such as ageing, shiŌ  work and obesity

• Lung cancer

THE WOOLCOCK CLINIC
We also have a clinic in Sydney, known as the 
Woolcock Clinic, which off ers specialised treatment 
and healthcare support for people with sleep and 
respiratory disorders.

Our expert clinical team provides paƟ ents with the 
best possible care and treatment plans. PaƟ ents 
benefi t from our world-leading research discoveries.

The clinic also runs comprehensive respiratory tests 
and sleep studies.

THE WOOLCOCK IN VIETNAM
The Woolcock InsƟ tute of Medical Research also leads 

a team of researchers who are working in Vietnam 
to tackle important health challenges including 
tuberculosis, COPD, asthma, tobacco control and 
anƟ microbial resistance.

Since 2010, the Woolcock in Vietnam has implemented 
a series of mulƟ -centre clinical trials together with 
leading Vietnamese public healthcare and terƟ ary 
insƟ tuƟ ons. This work has an impact not only upon 
the people of Vietnam, but also much more broadly 
through the evidence generated from our trials.

The Vietnam centre contributes to the Woolcock’s 
vision to have a global impact upon lung health. 

OUR HISTORY
The late Professor Ann Woolcock (1937 – 2001) 
established the insƟ tute in Sydney in 1981 to become 
Australia’s centre of excellence for respiratory 
research.

Originally called the InsƟ tute of Respiratory Medicine, 
the insƟ tute was renamed in 2002 in honour of its 
founder.

The Woolcock outgrew its fi rst home at The Royal 
Prince Alfred Hospital, Camperdown and in 2008 
relocated to the purpose-built laboratory and clinical 
complex in nearby Glebe where it remains today. The 
move was made possible with the generous support of 
the State and Federal governments.

These days, the Woolcock is structured as a not-for-
profi t company with strong campus partnerships 
throughout Sydney and throughout NSW, and has a 
branch offi  ce in Vietnam.

In 2021 we celebrated our 40-year anniversary.

OUR VISION
Improved quality of life for individuals and families 
aff ected by sleep, breathing and lung disorders.

OUR ASPIRATION 
The Woolcock InsƟ tute of Medical Research aspires 
to maintain our world-leading research impact by 
the translaƟ on of sleep, respiratory and lung cancer 
research into beƩ er clinical outcomes globally.

ABOUT US
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OUR VALUES 
RESPECT
We support open, respecƞ ul discussion, eff ecƟ ve 
communicaƟ on, transparent decision-making and 
producƟ ve internal governance pracƟ ces.

In parƟ cular, we show respect at all Ɵ mes for staff , 
paƟ ents, families and carers as well as referring 
clinicians.

EXCELLENCE
We strive for excellence and innovaƟ on in research, 
research translaƟ on, clinical care and paƟ ent 
outcomes.

PARTNERSHIP
We acƟ vely seek mutually-benefi cial internal and 
external partnerships.

We strive to obtain the best possible outcomes with 
our mulƟ disciplinary and mulƟ faceted approach to 
addressing respiratory and sleep disorders.

SUPPORT
We support and, where possible, resource individuals 
and teams to achieve their goals and potenƟ al.

OPPORTUNITY
We explore creaƟ ve ways of providing quality career 
and learning opportuniƟ es for researchers, students, 
associates and staff .

OUR PARTNERSHIPS AND AFFILIATIONS
Our researchers work side-by-side with doctors, 
academics and researchers from some of Australia’s 
most esteemed universiƟ es and hospitals.

We have strong partnerships with both The University 
of Sydney and Sydney Local Health District, University 
of Technology Sydney, University of NSW and 
Macquarie University, and collaboraƟ ve agreements 
with the Hunter Area Health Service, the University of 
Newcastle, and Liverpool, Concord and Royal North 
Shore Hospitals.

The Woolcock is a member of Sydney Research, a 
cooperaƟ ve alliance between 11 leading medical 
research insƟ tutes, Sydney Local Health District and 

The University of Sydney.  We are also a member of 
the advanced health research and translaƟ onal centre, 
Sydney Health Partners.

The Woolcock has strong affi  liaƟ ons with the NaƟ onal 
Lung Hospital in Hanoi, Vietnam and several other 
major health districts, healthcare provider networks, 
professional bodies, commercial companies and 
research-funding organisaƟ ons.

In addiƟ on, the Woolcock’s scienƟ sts and clinicians 
collaborate with colleagues across Australia, Asia, 
Europe and North America.

KEY PRIORITIES
• Strengthening our world-class posiƟ on by 

broadening and deepening our range of research 
into sleep and respiratory disorders

• Building on progress with lung cancer and 
emphysema iniƟ aƟ ves to change the life of 
paƟ ents

• Expanding the work of the clinics and improve the 
paƟ ent voice

• Establishing a new physical home for the Woolcock
• Developing a program for recruitment of PhD 

students
• Increasing the contribuƟ on of philanthropy to the 

Woolcock’s sustainability and success
• Improving our profi le by increasing our media and 

social media presence
• Establishing new clinical research networks in NSW, 

naƟ onally and internaƟ onally
• Exploring ways to build our impact in Asia, 

parƟ cularly in Vietnam
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OUR ORGANISATION
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My report on the work and 
progress of the Woolcock in 
2020 and 2021 has to start 
by commenƟ ng on how 
well the Woolcock coped 
with the impact of the 
COVID-19 pandemic during 
this Ɵ me. It was magnifi cent 
the way those working at 
the Woolcock responded 
to the iniƟ al crisis and then 

coped with the ongoing pressure and disrupƟ on the 
pandemic caused.

At the beginning of the pandemic there was some 
discussion as to whether we could stay open.  This 
was occurring at a Ɵ me when universiƟ es were 
making their own major changes to campus life and 
there was liƩ le knowledge of the full impact of the 
virus. However, aŌ er careful consideraƟ on of the 
alternaƟ ves, we decided to remain open and have 
been operaƟ ng throughout 2020 and 2021.

Deciding to stay open and true to the Woolcock’s 
vision was the easy part; achieving this in the middle of 
a pandemic was a very diff erent maƩ er. The ExecuƟ ve 
Director, Professor Carol Armour and her staff  had to 
re-engineer and re-organise virtually every aspect of 
the Woolcock’s operaƟ ons to ensure they conƟ nued in 
a safe environment. This had to be done at breakneck 
speed, frequently in the face of contradictory advice 
and under an avalanche of communicaƟ ons from the 
Federal and State health authoriƟ es. It is to the credit 
of all at the Woolcock that a safe working environment 
was created for researchers, clinicians and paƟ ents. 

Like so many others, researchers moved to a 
home-based work environment. Eventually, under 
NSW Health direcƟ on, they were able to return to 
the laboratory and face-to-face contact with their 
colleagues at the Woolcock. This has meant that the 
Woolcock has had to ensure there was a supporƟ ve 
workplace culture as well as good IT advice and 
support.

The manner in which sleep studies were handled was 
altered to ensure that the best COVID-safe pracƟ ces 
were in place. While demand did fall off , the Woolcock 

conƟ nued to welcome paƟ ents. Similarly, there was 
a change in the way clinic paƟ ents were handled 
and processed. A major change was the increase in 
telephone consulƟ ng which approached 80 percent of 
clinic acƟ vity during the NSW lockdown. These changes 
put increased pressure on all the staff  involved and 
they came through magnifi cently.

In recent months, there has been a slow return to 
more normal operaƟ ng and work condiƟ ons. Demand 
for sleep and clinical appointments is recovering and 
the laboratories are once again humming with acƟ vity.

The extraordinary eff orts of Carol, her management 
team and all at the Woolcock have ensured that 
through this terrible Ɵ me the Woolcock was able to 
remain true to its vision.

Moving on from the pandemic, I can confi rm that the 
Woolcock remains globally-recognised as a leader in 
our fi elds. We have conƟ nued to improve faciliƟ es and 
equipment when opportuniƟ es arise. Our research 
work has hardly missed a beat and our work has 
proven important in combaƟ ng the scourge of COVID.

Unfortunately, despite our conƟ nuing research success 
and success as a translator of that research, we sƟ ll 
cannot shake off  our major constraint – fi nance. We 
have fi nished the two years in beƩ er fi nancial shape 
than we have ever been, but this is a very low bar to 
cross. The fact is, despite being a globally recognised 
Medical Research InsƟ tute, and bringing great standing 
to those universiƟ es we have a relaƟ onship with, we 
are underfunded and lead a hand-to-mouth existence. 
Bearing in mind the pressure on both public and 
private funding aŌ er the COVID disrupƟ on, this is not 
a problem I expect to ease in the foreseeable future. 
We must fi nd new sources of fi nancial support. We 
need ideas and support to help us place the Woolcock 
and its acƟ viƟ es on a truly sound long-term fooƟ ng. 
We need to work towards a posiƟ on where we can 
face the future with great confi dence. Consequently, it 
is important that the Board and Management pursue 
every avenue that might provide a sounder basis for 
our long-term operaƟ ons.

In this regard, we are fortunate in the friends and 
supporters we already have.  They include the Federal 

CHAIRMAN’S REPORT
ROBERT ESTCOURT, AM
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and State governments, The University of Sydney, 
University of Technology Sydney, UNSW, Macquarie 
University, the Sydney Local Health District, other 
Area Health Boards, Perpetual and, of course, all our 
wonderful donors.  Without our donors, we would not 
exist. I off er my hearƞ elt thanks to all concerned.

I must also extend my thanks to my colleagues on 
the Board. In diffi  cult circumstances, their enormous 
amount of excepƟ onal voluntary service has been 

very important and valuable to the Woolcock. All have 
shown excepƟ onal dedicaƟ on to the job required.

Lastly and most important of all, as already menƟ oned, 
my thanks go to Professor Carol Armour, her 
management team, and all those who work at the 
Woolcock. It is a privilege to be associated with them. 
I, the Board and the whole community, cannot thank 
them enough for their dedicaƟ on and work.  
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2021 marked our 40th 
anniversary. In that Ɵ me our 
researchers have published 
more than 6,000 papers, 
we have been ranked as the 
leading specialist sleep and 
respiratory medical research 
insƟ tute in the world and we 
have developed a reputaƟ on 
for mentoring young 
researchers and providing 

world-class clinical care for our paƟ ents.

2020 and 2021 were undoubtedly very diffi  cult years
globally due to COVID-19.  This impact was felt across
the medical research fi eld, with the pandemic pausing 
most acƟ ve research studies. Our research groups 
focused on other acƟ viƟ es such as manuscript and 
grant wriƟ ng, adapƟ ng research protocols to online/
telehealth formats where feasible and safe to do so. 
The Woolcock learned to adapt to online and telehealth 
iniƟ aƟ ves, to conƟ nue our work with paƟ ents, 
colleagues and networks in Australia and overseas.

Here are some of our achievements and the impact 
we have had in respiratory and sleep health:

Respiratory and Environmental Epidemiology Group
InvesƟ gaƟ on into the health eff ects of unfl ued gas 
heaters on NSW primary school children prompted a 
$400 million government-funded replacement project.

Respiratory Cellular and Molecular Biology Group
Improved the understanding of why respiratory viral 
infecƟ ons, including SARS-CoV-2 (COVID), can lead to 
the development of lung diseases, and why the same 
infecƟ ons can cause lung diseases such as asthma to 
exacerbate.

Clinical Management Group
Created gold standards for inhaler use in the 
management of asthma, chronic obstrucƟ ve pulmonary 
disease (COPD) and allergic rhiniƟ s, which are now 
embedded within disease management guidelines 
around the world.

Woolcock Centre for Lung Cancer Research
Together with the Lung Cancer Research Network, 
developed biomarker tesƟ ng for predicƟ ng paƟ ent 
response to cancer therapy.

Respiratory Technology Group
Translated research discoveries into a clinic seƫ  ng in 
the form of beƩ er drug treatments and devices. 

Woolcock Emphysema Centre
Australia’s only research centre dedicated to the fi ght 
against COPD. Discoveries move seamlessly from the 
laboratory to the clinic and enable our paƟ ents to get 
leading-edge treatment and care.

Sleep and Circadian Research Group
Responsible for the fi rst trials of conƟ nuous posiƟ ve 
airway pressure (CPAP), now the ‘gold standard’ for 
the treatment of obstrucƟ ve sleep apnea. The group 
runs mulƟ ple clinical trials to test new treatments and 
strategies for sleep health. There is also a growing 
interest in narcolepsy and the role of sleep in demenƟ a.

Woolcock Vietnam
Conducted major trials involving more than 100,000 
people that increased the detecƟ on of tuberculosis, 
which in turn led to a dramaƟ cally-reduced disease 
prevalence and resulted in new World Health 
OrganisaƟ on screening guidelines. This has led to a 
major reducƟ on in tuberculosis in children.

Airway Physiology and Imaging Group
Pioneered the use of telemonitoring technology to 
monitor lung funcƟ on in asthma and chronic obstrucƟ ve 
pulmonary disease in Australia. This strategy is now 
being tested for implementaƟ on worldwide.

Please read more about our research and clinical work 
within this report.

I would like to extend my thanks to my management 
team – to those who have leŌ  (Joanne Elliot, Chief 
OperaƟ ng Offi  cer, and KersƟ n Baas, Chief Commercial 
Offi  cer) and to those who we welcomed (Greg Kaplan, 
Director of OperaƟ ons, and Dr Wai Kuen Chow, Medical
Director). I would also like to thank Sinthia Bosnic- 
AnƟ cevich, Director of Fundraising, and KrisƟ na Vincenc,
MarkeƟ ng and CommunicaƟ ons Director. The manage-
ment team are essenƟ al to the success of the Woolcock.

Thank you to our Board. We are so lucky to have the 
support of this extraordinary group of people. Finally, a 
huge thank you to our Board Chair, Robert Estcourt, who 
has constantly supported and encouraged the Woolcock 
over these many years.

EXECUTIVE DIRECTOR’S  REPORT
PROFESSOR CAROL ARMOUR, AM
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RESEARCH LEADERS

PROFESSOR ALAINA AMMIT 
Professor Alaina Ammit is the Director of the Woolcock Emphysema Centre. The Centre 
is Australia’s only research centre dedicated to the fi ght against chronic obstrucƟ ve 
pulmonary disease (COPD). It leads the way with research to beƩ er understand, treat 
and prevent this disease. Professor Ammit’s research focus is the elucidaƟ on of the 
mechanisƟ c basis of infl ammaƟ on in chronic respiratory diseases. Her research goal is 
to discover new targets for drug discovery. She has earned an internaƟ onal reputaƟ on 
for her research, demonstrated by more than 110 publicaƟ ons with citaƟ ons of more 
than 4,000, a h-index of 34, and a career total of more than $6 million from a range 
of funding bodies (including NHMRC, ARC, and philanthropy). She has demonstrated 
research leadership through naƟ onal and internaƟ onal research contribuƟ ons and 
high-level engagement with the research community and the peak socieƟ es. Her current 
appointments include: Member of the Medical Research Advisory CommiƩ ee of the 
ARC; NHMRC Grant Review Panel Member; Elected Member of the ATS NominaƟ ng 
CommiƩ ee; Associate Dean (Research Excellence) and Professor of Respiratory 
Pharmacology in the Faculty of Science at the University of Technology Sydney.

PROFESSOR CAROL ARMOUR AM
Professor Carol Armour has worked in asthma research at a basic scienƟ fi c and 
clinical level. Her invesƟ gaƟ ons span the breadth of asthma research from the cellular 
mechanisms to the translaƟ on of new ways to treat asthma within the health system. 
She is on the Australian Respiratory Council, The NaƟ onal Asthma Council and has 
chaired the NaƟ onal Asthma Monitoring Advisory CommiƩ ee, worked on the NaƟ onal 
TherapeuƟ c Guidelines and the Australian Medicines Handbook. From 2003 to 2006 she 
was a member of the NHMRC Research CommiƩ ee and was the Chair of the Training 
Awards CommiƩ ee. She was Pro Vice Chancellor, Research, at The University of Sydney, 
from 2006 to 2009. In 2005, she was made a Fellow of the PharmaceuƟ cal Society for 
her services to the profession and awarded the Australasian PharmaceuƟ cal Science 
AssociaƟ on (APSA) medal for research in 2007. She was made a Payne-ScoƩ  Professor by 
The University of Sydney in 2018. She is the ExecuƟ ve Director of the Woolcock InsƟ tute 
of Medical Research. She was made a Member of the Order of Australia for signifi cant 
services to medical educaƟ on in the 2019 Honours list. In 2020, she was awarded the 
presƟ gious Eureka Prize for Outstanding Mentor of Young Researchers, in recogniƟ on of 
her lifelong passion for mentoring and career development of staff  and students.

PROFESSOR SINTHIA BOSNIC-ANTICEVICH
Professor Sinthia Bosnic-AnƟ cevich is an internaƟ onally-recognised leader in clinical 
pharmacy research in the fi eld of respiratory medicine, in parƟ cular the quality use of 
respiratory medicines. She leads naƟ onal and internaƟ onal research groups focusing 
on the use of respiratory medicines in diff erent paƟ ent populaƟ ons. She works across 
the conƟ nuum of healthcare seƫ  ngs, with a mulƟ -dimensional and inter-professional 
approach to beƩ er understand and improve health outcomes for paƟ ents. She is the 
author of over 80 research publicaƟ ons and has aƩ racted over $11 million of research 
funding. She is acƟ vely involved in the mentoring and supervision of research students 
and early career researchers. Professor Bosnic-AnƟ cevich is on the execuƟ ve commiƩ ee 
of Allergic RhiniƟ s in Asthma (ARIA), the body responsible for creaƟ ng guidelines for the 
management of allergic rhiniƟ s and Chair of the Pharmacy ARIA group. She is a member 
of the execuƟ ve commiƩ ee of the Respiratory Eff ecƟ veness Group, an invesƟ gator-led, 
not-for-profi t research iniƟ aƟ ve that has been set up in recogniƟ on of the potenƟ al 
value of real-life research and the need to harness real-life evidence to inform 
meaningful pracƟ ce guidelines, drug licensing and prescribing decisions. In this capacity, 
she provides internaƟ onal leadership in seƫ  ng research standards and evaluaƟ ng 
mechanisms for integraƟ ng real-life research into clinical guidelines and pracƟ ce.
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DR ANGELA D’ROZARIO
Dr D’Rozario, BSc (Hons) PhD RPSGT is a Senior Research Fellow, School of Psychology, 
University of Sydney. She established and heads the Facility for High-density 
Electroencephalography (EEG) Sleep InvesƟ gaƟ on and the Sleep Neurobiology 
Research Theme at the Woolcock InsƟ tute of Medical Research. She is a Chief 
InvesƟ gator on the NHMRC Centre of Research Excellence to OpƟ mise Sleep in Brain 
Ageing and NeurodegeneraƟ on (CogSleep CRE, 2019-23) where she leads the EEG 
Biomarker Discovery Program. She was awarded an NHMRC-ARC DemenƟ a Research 
Development Fellowship (2016-20) to invesƟ gate links between abnormal brain 
acƟ vity during sleep and cogniƟ ve decline in older adults. She trained as a sleep 
technologist at St Thomas’ Hospital (London, UK), and later commenced her PhD in Sleep 
Medicine at The University of Sydney. She was a recipient of the presƟ gious NHMRC 
Dora Lush Priority PhD Scholarship to examine novel brain biomarkers of cogniƟ ve 
dysfuncƟ on and sleepiness in obstrucƟ ve sleep apnea. In 2017, she received the Helen 
Bearpark Memorial Scholarship from the Australasian Sleep AssociaƟ on (ASA), the peak 
naƟ onal body for sleep health and sleep medicine. She is an acƟ ve member of the ASA 
Research CommiƩ ee and The University of Sydney Human Research Ethics CommiƩ ee. 

PROFESSOR GREG FOX 
Professor Greg Fox is a Pulmonologist and Epidemiologist from the Woolcock InsƟ tute 
of Medical Research and The University of Sydney. His research primarily focuses upon 
acƟ ve case-fi nding for tuberculosis (TB), control of drug-resistant TB and the use of 
technology to enhance TB control. He lived in Vietnam for four years, during which 
Ɵ me he helped to establish a mulƟ -centre, randomised, controlled trial of contact 
invesƟ gaƟ on for TB. He subsequently completed a post-doctoral fellowship at McGill 
University in Canada. Professor Fox collaborates closely with the Vietnam NaƟ onal TB 
Program to undertake mulƟ -centre studies focused upon strengthening global TB control 
policies. He leads the V-QUIN MDR-Trial, a clinical trial evaluaƟ ng the eff ecƟ veness of 
levofl oxacin to treat latent TB infecƟ on among contacts of paƟ ents with MDR-TB, in 
partnership with the Vietnam NaƟ onal TB Program.

ASSOCIATE PROFESSOR CHRISTOPHER GORDON
Associate Professor Christopher Gordon is a Research Leader of Insomnia, Chronobiology 
and Industry CollaboraƟ on at the Woolcock InsƟ tute of Medical Research and a 
nurse academic in the Faculty of Medicine and Health at The University of Sydney. He 
leads a mulƟ disciplinary insomnia research program focusing on understanding the 
pathophysiology of insomnia and developing and conducƟ ng randomised controlled 
trials of new digital insomnia therapies and non-pharmacological chronotherapies 
for treatment of circadian rhythm disrupƟ ons. Associate Professor Gordon worked as 
clinical nurse specialist for 11 years in Intensive Care at Royal Prince Alfred Hospital. 
He completed his PhD in 2010 examining thermal and cardiovascular mechanisƟ c 
physiology. He has developed the largest insomnia database in Australia with the most 
comprehensive collecƟ on of clinical, psychophysiological and treatment measures. 
As well, he has extensive experience in fostering and developing industry-academic 
partnerships across a range of research areas.
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PROFESSOR RON GRUNSTEIN AM
Professor Ron Grunstein has been a consultant physician in sleep disorders for more 
than 30 years and a pioneer in improving paƟ ent care in sleep medicine in Australia 
and internaƟ onally. He currently holds an InvesƟ gator Leadership Level 3 award from 
the NaƟ onal Health and Medical Research Council (NHMRC’s highest level research 
appointment). Ron is a Senior Staff  Specialist at Royal Prince Alfred Hospital and 
Professor of Sleep Medicine at the University of Sydney. He heads the Sleep and 
Circadian Research Group at the Woolcock InsƟ tute and was Chief InvesƟ gator A 
on three successive NHMRC Centres of Research Excellence (2004-2018). Professor 
Grunstein served as President of the World Sleep FederaƟ on (2007-2011), the roof 
body for sleep researchers and clinicians internaƟ onally organising successful world 
congresses in Cairns and Kyoto. He was awarded the Australasian Sleep AssociaƟ on 
DisƟ nguished Achievement Award in 2010; the Kleitman Award, the premier award 
of the American Academy of Sleep Medicine in 2011; and the Royal Prince Alfred 
FoundaƟ on Medal for Excellence in Medical Research in 2012. In 2014, he received the 
DisƟ nguished Professor Award from the Sydney Medical School. Professor Grunstein 
was named a Fellow of the Australian Academy of Health and Medical Sciences in 
October 2021, and Fellow of the Thoracic Society of Australia and New Zealand in April 
2022. Professor Grunstein is the most published sleep researcher in Australia with more 
than 414 publicaƟ ons (including book chapters). He has a Bachelor of Medicine and 
Surgery and MD degrees from The University of Sydney and a PhD from the University of 
Gothenburg in Sweden. He was made a Member of the Order of Australia for signifi cant 
services to medical research and educaƟ on in the 2019 Honours list.

DR CAMILLA HOYOS
Dr Camilla Hoyos graduated with a PhD from The University of Sydney and is a 
researcher at the Woolcock InsƟ tute of Medical Research and School of Psychology, the 
Brain and Mind Centre and the Charles Perkins Centre at The University of Sydney. She 
currently holds a NaƟ onal Heart FoundaƟ on Future Leader Fellowship. Dr Hoyos has a 
research interest in whether reversing sleep problems with various therapies leads to 
reduced risk and impact of diabetes, heart disease and demenƟ a. Dr Hoyos’ experƟ se 
includes clinical research in the area of sleep medicine, parƟ cularly the design, conduct 
and reporƟ ng of randomised controlled trials. She maintains acƟ ve parƟ cipaƟ on in 
the acƟ viƟ es of the American Thoracic Society as Chair of the Sleep, Respiratory and 
Neurobiology Assembly Program CommiƩ ee for the 2020-21 conferences and as a 
member of the Australasian Sleep AssociaƟ on Research CommiƩ ee.

PROFESSOR GREG KING
Professor Greg King is a medical graduate of Otago University and a clinician-researcher 
at the Woolcock InsƟ tute of Medical Research, The University of Sydney and Royal North 
Shore Hospital. He is Conjoint Professor of Respiratory Medicine, the Sydney Medical 
School, The University of Sydney and Medical Director of the Respiratory InvesƟ gaƟ on 
Unit. He has a research interest in the mechanics of airways disease in relaƟ on to clinical 
aspects of disease. His experƟ se includes complex measurements of airway and lung 
funcƟ on, including the forced oscillaƟ on technique, mulƟ ple breath nitrogen washout 
and three-dimensional venƟ laƟ on imaging and CT imaging. He currently supervises 
six PhD students (fi ve as primary supervisor) and postdoctoral fellows from science 
and medical backgrounds. He has a clinical and research interest in asthma, COPD and 
bronchioliƟ s in haemopoieƟ c stem cell transplant recipients. Professor King maintains 
acƟ ve parƟ cipaƟ on in the acƟ viƟ es of the TSANZ, APSR and ATS in terms of teaching, 
professional development and execuƟ ve commiƩ ee funcƟ on.
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PROFESSOR MAIJA KOHONEN-CORISH 
Professor Maija Kohonen-Corish is a molecular geneƟ cist with a long track record of 
discovery in translaƟ onal research. She completed a BSc and an MSc at the University 
of Helsinki, Finland. This was followed by a PhD in human geneƟ cs at John CurƟ n 
School of Medical Research in Canberra, where she also established one of the fi rst 
laboratories in Australia to idenƟ fy the inherited gene mutaƟ ons in Lynch Syndrome 
families (1991-2000). She obtained cerƟ fi caƟ on in molecular geneƟ cs from the Human 
GeneƟ cs Society of Australasia in 2005. She was head of lung and colon cancer research 
at the Garvan InsƟ tute of Medical Research 2002-2017 and was awarded the Cancer 
InsƟ tute NSW Fellowship for the maximum three terms (2005-2014). During this Ɵ me 
she discovered new biomarkers of lung and colon tumours and developed a new mouse 
model of proximal colon cancer which resembles the mesenchymal subtype in humans. 
Her laboratory described two novel tumour suppressor funcƟ ons for the MCC gene in 
DNA repair and cell-cell adhesion. They also established a MCC-knockout mouse that 
has provided a new model for coliƟ s-associated cancer. She was appointed Director 
of the Woolcock Centre for Lung Cancer Research in 2019 to invesƟ gate the role of 
the microbiome in lung cancer and its links to the effi  cacy of immunotherapy. She 
conƟ nues to study the cancer risk in infl ammatory bowel disease and test possible new 
cancer therapies by exploiƟ ng the DNA repair defect caused by MCC silencing. She is an 
invited member of the Variant InterpretaƟ on CommiƩ ee of the InternaƟ onal Society for 
GastrointesƟ nal Hereditary Tumours that produces internaƟ onal guidelines on how to 
interpret the pathogenicity of the inherited gene defects in Lynch Syndrome.

PROFESSOR GUY MARKS
Professor Guy Marks is a respiratory physician and environmental epidemiologist. 
His main research interests are in chronic respiratory disease (asthma and COPD), 
tuberculosis control and the adverse health eff ects of exposure to air polluƟ on. He is 
Professor of Respiratory Medicine at UNSW, South Western Sydney Clinical School. He is 
currently an NHMRC Senior Principal Research Fellow (NHMRC’s highest level research 
appointment). He is head of the Respiratory and Environmental Epidemiology group at 
the Woolcock InsƟ tute of Medical Research and an Honorary Professor at The University 
of Sydney (Sydney Medical School). His other major roles include Editor-in-Chief (lung 
diseases) of the InternaƟ onal Journal of Tuberculosis and Lung Disease, Vice President of 
the InternaƟ onal Union Against Tuberculosis and Lung Disease, Director of the Australian 
Centre for Airways Monitoring, Chair of the NSW TB Advisory CommiƩ ee, and Chair of 
the NSW Chief Health Offi  cer’s Expert Advisory CommiƩ ee on Air PolluƟ on. In 2019, 
he was appointed President of the InternaƟ onal Union Against Tuberculosis and Lung 
Disease. He also received an Achievement Award by the NHMRC in 2014 for being the 
top-ranked applicant for a Research Fellowship in that year.

ASSOCIATE PROFESSOR NATHANIEL MARSHALL
Associate Professor Nathaniel Marshall is a clinical triallist and epidemiologist 
specialising in sleep and sleep disorders at the Woolcock InsƟ tute of Medical Research 
and the Sydney Nursing School. He uses a wide variety of epidemiological research 
methods and designs, including randomised controlled trials and populaƟ on-based 
cohorts, including the Busselton Health Study. With his colleagues, he is aƩ empƟ ng 
to measure the impact of disease, the eff ecƟ veness of a variety of treatments, and 
invesƟ gate health system acƟ vity related to sleep. He provides high-quality evidence-
based informaƟ on of direct and immediate uƟ lity to both pracƟ sing clinicians and 
policy-makers. Associate Professor Marshall has over 15 years’ pracƟ cal experience in 
designing, running, analysing, reporƟ ng and reviewing both pharmacological and non-
pharmacological studies in sleep medicine. He has undergraduate degrees in psychology 
and accounƟ ng and a postgraduate diploma in health sciences from the University 
of Otago. His PhD in public health focused on clinical trials and related methodology 
(Massey University, New Zealand).
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PROFESSOR BRIAN OLIVER
Professor Brian Oliver is a translaƟ onal researcher supported by an NHMRC Career 
Development Fellowship level 2 (Industry) – the aim of which is to idenƟ fy and develop 
new ways of treaƟ ng respiratory diseases. He is also a Professor at the University of 
Technology Sydney (UTS). His scienƟ fi c training began at the NaƟ onal Heart and Lung 
InsƟ tute, UK, with Professor Peter Barnes. He then had further training in both molecular 
biology and then virology at Professor SebasƟ an Johnston’s laboratory at Imperial 
College London, UK before commencing his PhD (awarded in 2005) at The University 
of Sydney (supervised by Professor Judith Black). He leads a producƟ ve team of 
researchers invesƟ gaƟ ng the pathophysiology of respiratory diseases, with an emphasis 
on understanding mechanisms leading to disease exacerbaƟ ons and progression. He is 
head of the Respiratory Cellular and Molecular Biology Group, at the Woolcock InsƟ tute 
of Medical Research, the co-director of the Environmental Respiratory Group of SPHERE, 
the treasurer of LAM Australia, and the industry liaison offi  cer of the TSANZ NSW.

PROFESSOR CHRIS O’NEILL
Professor Chris O’Neill is a physiologist by training. He received his PhD from the 
University of Newcastle (NSW). AŌ er undertaking brief post-doctoral training posts in 
the School of Veterinary Science, The University of Sydney and the InsƟ tute of Zoology, 
London, he took on the direcƟ on of the Human ReproducƟ on Unit at Royal North Shore 
Hospital. There, he pioneered many of the current techniques in assisted reproducƟ ve 
technologies and developed one of the world’s leading treatment centres for inferƟ lity. 
He was unƟ l recently the Professor for ReproducƟ ve and Developmental Medicine at 
The University of Sydney, and Head of the Centre for RegeneraƟ ve and Developmental 
Medicine within the Kolling InsƟ tute for Medical Research. He is Professor of EpigeneƟ cs 
in the School of Life Sciences at the University of Technology Sydney and a member of the 
Charles Perkins Centre. His current research focusses on the impacts that the intrauterine 
environment has on an individual’s whole-of-life health trajectory. In parƟ cular, he 
studies how these events change the paƩ ern of expression of genes that infl uence 
the predisposiƟ on of individuals to developing chronic diseases, including respiratory, 
cardiac, and metabolic diseases. Chris has held generous conƟ nuous compeƟ Ɵ ve 
research funding throughout his career, and has a record of extensive collaboraƟ on 
with industry, philanthropic and advocacy groups. He has held many consultaƟ ve and 
advisory posts with government agencies and industry and is a Fellow of the Society for 
ReproducƟ ve Biology. 

DR HUI XIN ONG
Dr Hui Xin Ong holds a Bachelor of Pharmacy (Hons) and a PhD in PharmaceuƟ cal 
Science from The University of Sydney. Her research is focused on developing 
pharmaceuƟ cal and medical device technologies that can be used for the treatment of 
respiratory and infecƟ ous diseases, and methodological plaƞ orms that can help promote 
the translaƟ on of new discoveries to clinical pracƟ ce. Dr Ong’s experƟ se lies in the study 
of the dynamic interacƟ ons between the diff erent biological barriers in the respiratory 
tract and aerosol parƟ cles in a representaƟ ve manner that captures the true nature of 
aerosol interacƟ ons in the lung. Her research is currently a blend of basic, applied and 
clinical disciplines. Dr Ong’s work with diverse renowned experts from academia and 
industry partners has led to the development of various state-of-the-art pharmaceuƟ cal 
formulaƟ ons and an outstanding publicaƟ on record in leading journals in the fi eld. In 
2014, she was awarded the presƟ gious European Respiratory Society-European Lung 
FoundaƟ on Fellow to work at the University of Southampton (UK). As an emerging 
leader in the fi eld, she has secured approximately $3 million for research projects, 
infrastructure and educaƟ on with compeƟ Ɵ ve naƟ onal and internaƟ onal grants since 
2015. Dr Ong’s well-rounded experience in industry-focused research and educaƟ on, 
applied and clinical research aims to translate her research into commercial outcomes 
that will benefi t the healthcare sector and community.
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ASSOCIATE PROFESSOR CRAIG PHILLIPS 
Associate Professor Craig Phillips (Macquarie University - Faculty of Medicine, 
Health and Human Sciences, Macquarie Medical School) is an NHMRC Research Fellow 
at the Woolcock InsƟ tute of Medical Research. Most of his research has focussed on 
understanding how obstrucƟ ve sleep apnea (OSA) treatment impacts 
cardio-metabolic health using rigorously-designed randomised controlled trials. New 
clinical trial work is focussing on weight loss as an alternaƟ ve treatment for OSA and 
whether CPAP treatment reduces the risk for Type 2 diabetes. Other mechanisƟ c studies 
are exploring how OSA impacts brain vascular funcƟ on and cogniƟ on. A new NHMRC-
funded study is also exploring how OSA might inhibit the clearance of toxic waste 
products from the brain that cause demenƟ a. 

PROFESSOR HELEN REDDEL
Professor Helen Reddel is a respiratory physician working to improve treatment for 
asthma and COPD. She is a Research Leader in the Clinical Management Group at the 
Woolcock InsƟ tute of Medical Research, Chair of the Science CommiƩ ee of the Global 
IniƟ aƟ ve for Asthma (GINA), Clinical Adviser for the Australian Centre for Airways 
Disease Monitoring (ACAM), and a member of the Australian Asthma Handbook 
Guidelines CommiƩ ee. Professor Reddel’s current research focusses on strategies to 
improve the management of asthma and COPD, with interest in improving the quality, 
prescribing and use of respiratory medicaƟ ons in primary care, and in populaƟ on level 
monitoring of asthma and COPD through ACAM. She is co-chairing a mulƟ naƟ onal 
longitudinal study of 15,000 paƟ ents with asthma and/or COPD that aims to idenƟ fy 
underlying disease mechanisms so that targeted treatments can be developed. 
Professor Reddel has a strong focus on improving communicaƟ on between paƟ ents and 
healthcare professionals, and on making guidelines not only evidence-based, but also 
pracƟ cal and pracƟ ce-centred.

PROFESSOR BANDANA SAINI
Professor Bandana Saini’s experƟ se lies in the implementaƟ on of clinical pracƟ ce 
models focussed on respiratory and sleep health within Australian primary care. 
She has led and collaborated in implemenƟ ng and evaluaƟ ng several successful 
community pharmacy-based service trials in projects involving: screening/case 
detecƟ on (sleep disorders, chronic obstrucƟ ve pulmonary disease, tuberculosis 
(Cambodia); paƟ ent self-management support (allergic rhiniƟ s, sleep disorders, 
asthma); clinical audits (insomnia medicaƟ ons, insomnia-related pracƟ ce, smoking 
cessaƟ on); pharmacovigilance (insomnia medicaƟ ons); pharmacy educaƟ on (problem-
based learning, peer assessment); as well as community health educaƟ on program 
research (asthma, smoking cessaƟ on in high schools). Her skills include trial design 
and implementaƟ on, stakeholder engagement, pedagogical inquiry, and qualitaƟ ve 
methodologies. Her research has been implemented in pharmacy seƫ  ngs overseas, for 
example, in Indonesia. Her research provides a link between public health and health 
economic concepts as well as clinical aspects of community pharmacy roles in chronic 
respiratory/sleep disorders. She has received funding from several sources including 
the Department of Health, NHMRC, Pharmacy Council of NSW and Asthma Australia, 
as well as a recent award of an NHMRC TranslaƟ ng Research into PracƟ ce Fellowship 
(TRIP Fellowship 2017-19). She is currently the Chair of the Medicines CommiƩ ee of the 
Australasian Sleep AssociaƟ on (ASA), a member of the ASA’s Clinical CommiƩ ee as well 
as being on the Pharmacists Advisory Group (NaƟ onal Asthma Council) and the Primary 
Care Advisory CommiƩ ee (Lung Health FoundaƟ on).
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ASSOCIATE PROFESSOR BRETT TOELLE
Associate Professor Dr BreƩ  Toelle is a Senior Research Fellow working within the 
Respiratory and Environmental Epidemiology Group. For over 27 years he has been 
involved in populaƟ on studies of lung disease which have included studies of pre-
school children, schoolchildren, twins, community-based adults and occupaƟ onal work 
groups. His recent work has focussed on asthma as the parƟ cipants in the Childhood 
Asthma PrevenƟ on Study (CAPS) transiƟ on through puberty and on COPD as part of the 
Australian Burden of Lung Disease (BOLD) project of adults aged 40+ years from six sites 
around the country. He is also a psychologist and undertook a PhD invesƟ gaƟ ng “Factors 
associated with non-adherence to prescribed asthma medicaƟ on”. During his psychology 
internship, he worked with psychologists in the sleep research group and clinicians at the 
Royal Prince Alfred Insomnia Clinic.

ASSOCIATE PROFESSOR CINDY THAMRIN
Associate Professor Cindy Thamrin is a Research Leader and NHMRC Career 
Development Fellow in the Airway Physiology and Imaging Group at the Woolcock 
InsƟ tute of Medical Research, and a Senior Research Fellow at The University of Sydney. 
She has a dual background in respiratory physiology and electronic engineering from 
the University of Western Australia. Her PhD in 2006 at the Telethon InsƟ tute for Child 
Health Research, Perth, extended a lung funcƟ on test known as the forced oscillaƟ on 
technique to track changes in airway mechanics with lung volume. Her postdoctoral 
research at the University Hospital of Bern, Switzerland focussed on assessing future 
risk in asthma using novel variability analyses of lung funcƟ on. Her current research 
interests are clinical applicaƟ on of new lung funcƟ on tests, and advanced respiratory 
data analyƟ cs, especially applied to home telemonitoring of asthma and COPD.

PROFESSOR DANIELA TRAINI
Professor Daniela Traini is a Professor in Respiratory Science and Research Advisor 
for Health and Medical Research at Faculty of Medicine and Health, The University of 
Sydney and was an ARC Future Fellow. She is an internaƟ onal leader in pulmonary drug 
delivery and her research porƞ olio covers all areas of respiratory research, from bench 
to bedside. Professor Traini leads the Respiratory Technology group at the Woolcock 
InsƟ tute of Medical Research and works in collaboraƟ on with Professor Young. Over 
the last 13 years since joining The University of Sydney, and before, during her fi ve 
years in industry, she developed a leading research program on aerosol drug delivery, 
from powder engineering, aerosol generaƟ on and characterisaƟ on, to in vitro and in 
vivo lung deposiƟ on with clinical outcomes. Professor Traini has extensive experience 
in both academic and industrial pharmaceuƟ cs, and sƟ ll retains a strong link with the 
pharmaceuƟ cal industry. Since 2005, she has published over 200 full peer-reviewed 
manuscripts, has six patents and has aƩ racted more than $12M in compeƟ Ɵ ve funding.

PROFESSOR PAUL YOUNG
Professor Paul Young is a Professor in Respiratory Technology at the Sydney Medical 
School (Discipline of Pharmacology), Head of Respiratory Technology at the Woolcock 
InsƟ tute of Medical Research and was an ARC Future Fellow. Professor Young has 
20 years’ experience in inhalaƟ on drug development with a focus on medical device 
engineering and industry engagement. He is an internaƟ onally-recognised expert in the 
fi eld of inhalaƟ on technology and has published >170 peer-reviewed journal arƟ cles 
since 2002 (>3000 citaƟ ons), 6 patents, 16 book chapters and more than 150 conference 
proceedings. He has an H-index of 32 and 5-year i10 index of 97. Professor Young has 
received > $15M in projects and infrastructure support since 2005 and has a proven 
track record in securing Category 1 ARC and NHMRC funding. His research team of 
around 20 personnel are considered world leaders in the fi eld of aerosol science.
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DISTINGUISHED ALUMNI
PROFESSOR SANDRA ANDERSON AM
Professor Sandra Anderson is a world-renowned respiratory scienƟ st. 
Her research passions lie in the areas of exercise-induced asthma, 
mucociliary clearance and innovaƟ ve therapies. The culminaƟ on of 
Professor Anderson’s passion for science has led to a diagnosƟ c 
product and formulaƟ ons for the treatment of CysƟ c Fibrosis (CF) and 
non-CF bronchiectasis. In honour of Professor Anderson’s commitment 
to the fi eld, she has received numerous awards. Her commitment to 
science, mentorship, collaboraƟ on and engaging people to undertake 
robust and translaƟ onal science is a key driver for people at the 
Woolcock InsƟ tute of Medical Research and we are proud to have her 
as a Woolcock DisƟ nguished Alumna.

PROFESSOR MARIE BASHIR AD
Professor Marie Bashir has invested Ɵ me and energy in the Woolcock 
InsƟ tute of Medical Research over many years. As a medical pracƟ Ɵ oner
herself, she supports the Woolcock model of care for respiratory and 
sleep paƟ ents as well as invesƟ gaƟ on of their disease in order to 
improve their lives. Professor Bashir has supported our internaƟ onal 
visitors, aƩ ended all our alumni events and donated her Ɵ me to 
support the Woolcock. In 2013, the Woolcock leaders and supporters 
enjoyed her hospitality at Government House. On every occasion, when 
asked for help, she has been willing to give of herself. She is a warm and 
generous supporter and we thank her for all she has done.

EMERITUS PROFESSOR NORBERT BEREND AM
Professor Norbert Berend reƟ red from his Chair of Thoracic Medicine 
and as Director of the Woolcock InsƟ tute of Medical Research on 
30 June 2012. Professor Berend led the Woolcock through a Ɵ me of 
great change, had oversight of the negoƟ aƟ ons to house the Woolcock 
in one building, sought funding and achieved the dream. At the Ɵ me 
he became Director, the Woolcock had fewer than 20 employees in 
temporary homes on the University and RPA Hospital grounds. In 2012, 
the Woolcock had more than 150 employees and associate staff  and 55 
postgraduate students working in a state-of-the-art research insƟ tute. 
During this period, he also led the development of respiratory research 
within the Asia-Pacifi c. Professor Berend made us what we are today.

PROFESSOR EMERITA JUDY BLACK AO
Professor Judy Black’s leadership and research achievements in the 
fi eld of airway smooth muscle, her role in the career development of 
the next generaƟ on of research leaders and her outstanding service 
have been a model for all of us. Professor Black has changed the 
thinking around the role of the airway smooth muscle in asthma. 
Leading by example and generously helping others to achieve success 
in their careers, Professor Black has been instrumental in fostering a 
unique environment within the Woolcock InsƟ tute of Medical Research. 
She has encouraged a culture of giving back and helping others to 
succeed. She has created a legacy that will foster success within the 
biomedical research community for years to come. Professor Black is 
unique and very special to us here at the Woolcock.
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PROFESSOR RUTHVEN BLACKBURN AO
Professor Ruthven Blackburn had the vision to see that Sydney needed a clinical 
research insƟ tute - preferably associated with The University of Sydney. At the 
Ɵ me there was very liƩ le research being undertaken in respiratory medicine. A 
group of like-minded individuals led by him and Professor Ann Woolcock started 
the InsƟ tute of Respiratory Medicine. From there, the Woolcock InsƟ tute of 
Medical Research started to nurture naƟ onal and internaƟ onal stars and his 
vision and leadership has led to its existence today. The Woolcock remains 
extremely grateful to Professor Blackburn and his passing is mourned by the 
many in the Woolcock who knew him.

PROFESSOR JEFFREY DRAZEN
Professor Drazen, M.D. is a senior physician at the Brigham and Women’s 
Hospital, DisƟ nguished Parker B. Francis Professor of Medicine at Harvard 
Medical School, Professor of Physiology at the Harvard School of Public Health, 
and Adjunct Professor of Medicine at the Boston University School of Medicine. 
Professor Drazen has been the editor-in-chief of the New England Journal of 
Medicine since July of 2000. A specialist in pulmonology, Professor Drazen 
maintains an acƟ ve research program and has published hundreds of arƟ cles 
on topics such as lung physiology and the mechanisms involved in asthma. His 
research has had a profound infl uence on the treatment of asthma. Professor 
Drazen has been a powerful supporter of the Woolcock InsƟ tute of Medical 
Research. On previous visits to Australia, he has worked with our Board to talk 
to senior poliƟ cians at the State and Federal level – the result of which was 
infrastructure funding for us which has given us our world-class edge. At every 
visit, he is happy to talk about the way respiratory research from the Woolcock 
is featured at the New England Journal. We welcome Professor Drazen as a 
member of our disƟ nguished alumni and thank him for his ongoing contribuƟ on 
to respiratory research. 

PROFESSOR CHRISTINE JENKINS AM
Professor ChrisƟ ne Jenkins worked Ɵ relessly with the other research leaders 
as a team and led them as they considered their strategy at a Ɵ me of great 
change. Professor Jenkins ran the educaƟ on program for the Woolcock InsƟ tute 
of Medical Research especially the Think Tank program which has considerably 
enriched our research and scienƟ fi c interchange, as well as the professional 
development program for healthcare pracƟ Ɵ oners. InternaƟ onally-renowned 
speakers were invited to the Woolcock and the facilitaƟ on of interacƟ on with 
research leaders has been highly producƟ ve. Her guidance has led to new 
research direcƟ ons, collaboraƟ ons and grants. 

PROFESSOR CHERYL SALOME
Professor Cheryl Salome has had more than 25 years’ experience in respiratory 
research, parƟ cularly in the causes and mechanisms of asthma. Professor 
Salome worked very closely with Professor Ann Woolcock during her career and 
was responsible for leading and facilitaƟ ng epidemiology, cell biology and lung 
physiology. Professor Salome nurtured the lung physiology group, recruited 
PhD students, had oversight of all projects, made sure the research experience 
was a valuable one and then mentored these rising stars unƟ l they became 
independent research leaders. Her students have gone on to lead the world 
in lung physiology. Meanwhile, never one to step into the limelight, Professor 
Salome worked at the Woolcock InsƟ tute of Medical Research facilitaƟ ng the 
Friday research seminars, the Think Tank and conƟ nued to write manuscripts 
and successful grant applicaƟ ons which changed the way we think about airway 
disease. Professor Salome was and conƟ nues to be a star at the Woolcock.
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PROFESSOR PAUL SEALE AM
Over the years Professor Paul Seale nurtured many of us, provided advice when asked, 
opened doors and facilitated pathways to success. He was involved in a mulƟ tude 
of clinical trials and fostered the next generaƟ on of medical and science students in 
terms of clinical pharmacology. At the Woolcock InsƟ tute of Medical Research, he 
was parƟ cularly valued as the leader of the clinical trials unit for 10 years. Professor 
Seale ensured that the unit was successful, safe and governed appropriately. Professor 
Seale served as our deputy director and in this role he provided sage advice for the 
management team on all maƩ ers of governance.

ASSOCIATE PROFESSOR EUAN TOVEY
Over the many years of his scienƟ fi c career, Associate Professor Euan Tovey focused on 
allergy research, parƟ cularly the house dust mite. He has worked on measurements 
of aeroallergens, invesƟ gated personal exposure to allergens and ways to minimise 
these. He has also invesƟ gated the role of viruses in asthma exacerbaƟ ons and how 
these viruses are transmiƩ ed. He was a senior research fellow of the NHMRC. He has 
been inducted into the Asthma NSW Hall of Fame. His inquisiƟ ve and innovaƟ ve mind 
is evident by his long list of patents. He invented many novel mechanisms and devices 
which he also followed through with development. The Woolcock InsƟ tute of Medical 
Research would like to thank Associate Professor Tovey for his passion and commitment 
to research and our insƟ tute.

CLINICAL PROFESSOR IVEN YOUNG AM
Professor Iven Young is a senior honorary physician in the Department of Respiratory and 
Sleep Medicine, Royal Prince Alfred Hospital, Sydney, aŌ er being Head of Department 
from 1991 to 2009. He has been in respiratory consultant pracƟ ce since 1978 aŌ er he 
returned from a post-doctoral research fellowship at the University of California where 
he developed his interest in pulmonary gas exchange physiology. His major interests are 
the invesƟ gaƟ on and management of respiratory failure and all aspects of pulmonary 
funcƟ on tesƟ ng, occupaƟ onal lung disease, asthma, chronic obstrucƟ ve lung disease 
and intersƟ Ɵ al lung diseases. In 2016, he was awarded the Society Medal of the Thoracic 
Society of Australia and New Zealand (TSANZ) and also appointed as a Member of the 
Order of Australia “For signifi cant service to respiratory and sleep medicine as a clinician, 
administrator, researcher and mentor, and to professional socieƟ es”. He serves on the 
Board of Directors of the Australian Respiratory Council and reƟ red from the Board of 
Directors of the Woolcock InsƟ tute of Medical Research in 2017 aŌ er 20 years of service.
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GROUP LEADERS: Professor Greg King and 
Associate Professor Cindy Thamrin

The Airway Physiology and Imaging Group invesƟ gates 
what goes wrong with the funcƟ on of the airways and 
lungs in diseases such as asthma, chronic obstrucƟ ve 
pulmonary disease (COPD) including emphysema, as 
well as in cysƟ c fi brosis, in bone marrow transplant 
paƟ ents, and in smokers. The knowledge gained 
from these studies informs clinicians of beƩ er 
ways to understand, assess and treat paƟ ents. It 
provides a bridge for translaƟ ng research from 
the “bench to bedside”, in other words, making 
research benefi t paƟ ents. The group is recognised 
for their experƟ se in clinical respiratory physiology, 
i.e. the science of determining how the lung goes 
wrong and how this causes paƟ ent symptoms. Its 
researchers are internaƟ onal leaders in complex 
lung funcƟ on methods such as mulƟ ple breath 
nitrogen washout and forced oscillaƟ on technique. 
They also combine these measurements of funcƟ on 
with three-dimensional lung imaging methods: high 
resoluƟ on computed tomography (HRCT), magneƟ c 
resonance imaging (MRI) and single photon emission 

AIRWAY PHYSIOLOGY AND IMAGING

computed tomography (SPECT). They are a diverse, 
interdisciplinary team comprising clinicians, basic 
scienƟ sts and engineers.

GRANTS 
NHMRC Career Development Fellowship. Telemonitoring 
of lung funcƟ on variability in asthma and chronic 
obstrucƟ ve pulmonary disease – awarded 2016-2020. 
Associate Professor Cindy Thamrin. ($419,180).

AstraZeneca. Funds to employ a biomedical engineer to 
work on joint project led by Cindy Thamrin and Helen 
Reddel – awarded 2021-2022. Associate Professor 
Cindy Thamrin and Professor Helen Reddel. ($140,000).

Maridulu Budyari Gumal Sydney Partnership for 
Health, EducaƟ on, Research and Enterprise (SPHERE), 
GlaxoSmithKline Australia Pty Ltd. Grant to support 
a project focused on managing droplet dispersion 
during administraƟ on of respiratory devices during 
the COVID-19 pandemic – awarded 2020. Dr David 
Chapman and Professor Greg King. ($90,000).

Philanthropic grants from the John Notaras Family 
Trust to study home monitoring of asthma using 
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oscillometry, and from the Berg Family FoundaƟ on, 
to invesƟ gate the causes of irreversible airfl ow 
obstrucƟ on in asthma. 

CycloPharma Australia to invesƟ gate the mechanisms 
of bronchodilator responsiveness in asthma and COPD. 

AWARDS AND PRIZES
Dr Katrina Tonga, TSANZ Boehringer Ingelheim COPD 
Australia Travel Grant (2020).

Dr David Chapman and Associate Professor Cindy 
Thamrin, Medical Journal of Australia Christmas 
CompeƟ Ɵ on Winner for the paper, ScienƟ sts in 
pyjamas: characterising the working arrangements and 
producƟ vity of Australian medical researchers during 
the COVID-19 pandemic (2020).

HIGHLIGHTS 2020-2021
Associate Professor Cindy Thamrin, appointed Chair of 
the Program CommiƩ ee of the Respiratory Structure 
and FuncƟ on Assembly, American Thoracic Society 
(2020-2021).

Dr Katrina Tonga, appointed Chair of the Physiology 
and Sleep Special Interest Group, Thoracic Society of 
Australia and New Zealand (2021-present).

Dr David Chapman was part of the Working Group 
which developed the Thoracic Society of Australia 
and New Zealand’s posiƟ on on electronic cigareƩ es 
(published 2020).

We have the privilege of a number of new honorary 
affi  liates joining us during this Ɵ me: Professor Kim 
Prisk (University of California, San Diego), Dr David 
Chapman, Dr Katrina Tonga, Dr Geshani Jayasuriya, Dr 
Catherine Farrow and Dr Troy Cross.

PublicaƟ on of Updated TSANZ Statement for Acute 
Oxygen Therapy in Adults and ERS Technical Standards 
Document for Respiratory Oscillometry. Both projects 
were chaired by Greg King.  

PhDs AWARDED
Dr Sabine Zimmermann, “Temporal dynamics of airway 
mechanics: implementaƟ on in management of COPD”, 
The University of Sydney. Supervisors: Professor Greg 
King, Associate Professor Cindy Thamrin, Dr Claude 
Farah, Dr Andrew Chan.

Dr Joseph Prinable, “Long-term monitoring of 
respiratory metrics using wearable devices”, The 
University of Sydney. Supervisors: Professor Alistair 
McEwan, Associate Professor Cindy Thamrin, Dr Peter 
Jones, Dr David Boland.
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GROUP LEADERS: Professor Carol Armour, 
Professor Helen Reddel, Professor Sinthia Bosnic-
AnƟ cevich and Professor Bandana Saini.

The Clinical Management Group invesƟ gates the care 
of people with asthma and COPD in the community, 
clinic and hospital environment. We design models 
of care, perform clinical trials and work in pracƟ ce to 
improve the daily care of these diseases by healthcare 
professionals. Our research is paƟ ent-centred, 
ensuring care involves the paƟ ent in decision-making 
about their health and in day-to-day management of 
their respiratory condiƟ on. The group collaborates 
with GPs, pharmacists, nurses, research psychologists, 
asthma educators, physiotherapists, speech 
pathologists and specialist respiratory physicians to 
provide beƩ er respiratory care for paƟ ents in the 
future. We also interact with professional organisaƟ ons 
to make sure that our research is adopted in pracƟ ce 
for beƩ er health care.

CLINICAL MANAGEMENT

GRANTS  
Perpetual, IMPACT Philanthropy. Safer use of 
asthma reliever medicaƟ ons – a maƩ er of beƩ er risk 
communicaƟ on by health professionals – awarded 
2020-2021. Professor Bandana Saini. ($96,000).

Commonwealth Department of Health, The Pharmacy 
Trial Program Tranche 2. Geƫ  ng Asthma Under 
Control using the skills of the Community Pharmacist – 
awarded 2017-2020. Professor Carol Armour, Professor 
Sinthia Bosnic-AnƟ cevich, Professor Bandana Saini and 
others. ($2,281,510).

Perpetual, IMPACT Philanthropy.  Eff ect of cost on 
adherence in asthma: a pharmacy-based intervenƟ on
– awarded 2018-2022. Professor Helen Reddel. 
($84,000).

GlaxoSmithKline Australia Pty Ltd, InvesƟ gator-iniƟ ated 
Grant. Addressing the burden of respiratory disease 
in General PracƟ ce: A real-life implementaƟ on study 
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focusing on high risk asthma and COPD paƟ ents 
– awarded 2020-2022. Professor Sinthia Bosnic-
AnƟ cevich. ($600,000).

GlaxoSmithKline Australia Pty Ltd, InvesƟ gator-iniƟ ated 
Grant. Raising the rate of referral: A novel approach 
to screening and referring paƟ ents at risk of severe 
asthma in the community pharmacy – awarded 2020-
2022. Professor Sinthia Bosnic-AnƟ cevich. ($377,000).

AstraZeneca, InvesƟ gator-iniƟ ated Grant. Using data 
science to build predicƟ ve models for the idenƟ fi caƟ on 
of high-risk respiratory paƟ ents in primary care – 
awarded 2021. Professor Sinthia Bosnic-AnƟ cevich. 
($50,000).

Mylan, InvesƟ gator-iniƟ ated Grant. ImplementaƟ on 
and evaluaƟ on of the AR Pharmacy Clinic – an 
implementaƟ on science approach to improving allergic 
rhiniƟ s case in the community pharmacy – awarded 
2021. Professor Sinthia Bosnic-AnƟ cevich. ($100,000).

Viatris, Industry sponsorship. The Pharmacy AR 
Study: ImplementaƟ on and elevaƟ on of a pragmaƟ c 
AR management service (AR clinic) in community 
pharmacy – awarded 2021-2022. Professor Sinthia 
Bosnic-AnƟ cevich, Biljana Cvetkovski, Rachel Tan. 
($175,841).

AstraZeneca, InvesƟ gator-sponsored. Telehealth 
Respiratory Service for Remote Asthma – awarded 
2021. Professor Sinthia Bosnic-AnƟ cevich. ($44,000).

GlaxoSmithKline Australia Pty Ltd, InvesƟ gator-iniƟ ated 
Grant. ACAM – Funding Respiratory Monitoring in 
Australia – awarded 2018-2020. Professor Helen 
Reddel, Professor Guy Marks. ($300,000).

AstraZeneca, Sponsorship for invesƟ gator-iniƟ ated 
project. Proposal for funding respiratory monitoring 
in Australia – awarded 2019-2021. Professor Helen 
Reddel, Professor Guy Marks. ($300,000).

AstraZeneca, InvesƟ gator-iniƟ ated sponsored clinical 
research. ESCR-19-20122 NOVELTY sub-study – 
awarded 2021. Professor Helen Reddel. ($193,000).

Sydney Southeast Asia Centre, The University of 
Sydney. Developing medicaƟ on risk communicaƟ on 
training for Indonesian pharmacists informed by an in-
depth exploraƟ on of paƟ ent risk percepƟ ons – awarded 
2021. Professor Bandana Saini. ($20,000).

Teva Pty Ltd, InvesƟ gator-iniƟ ated Grant. Methods 

for measuring medicaƟ on adherence and addressing 
adherence in asthma and COPD care – awarded 2020-
2022. Professor Sinthia Bosnic-AnƟ cevich, on behalf of 
the REG Adherence Group. ($113,800).

Boehringer Ingelheim, InvesƟ gator-iniƟ ated Grant. 
Real-world observaƟ onal study of peak inspiratory fl ow 
rate, inhalaƟ on technique and medicaƟ on adherence 
(PIFotal COPD Study) – awarded 2021-2022. Professor 
Sinthia Bosnic-AnƟ cevich and others. ($732,000).

Boehringer Ingelheim, InvesƟ gator IniƟ ated Grant. 
Assessing the UƟ lity of Peak Inspiratory Flow as 
Predictor for COPD ExacerbaƟ ons – awarded 2020-
2022. Professor Sinthia Bosnic-AnƟ cevich and others. 
($405,000).

PhDs AWARDED
Dr Mariam Fathima (2021), Finding the right approach 
for screening and management of chronic respiratory 
diseases such as COPD in primary care through 
community pharmacy. Supervisors: Professor Carol 
Armour and Professor Bandana Saini.

Dr Fatema Tun Naher Sake (2021), CollaboraƟ ve 
Approaches for Improving Insomnia Management in 
Australian Primary Care. Supervisor: Professor Bandana 
Saini.

Dr Reem Alzayer (2021), Asthma Management 
Experience Among Culturally and LinguisƟ cally Diverse 
(CALD) People in Australia. Supervisor: Professor 
Bandana Saini.

PRESENTATIONS 
Professor Sinthia Bosnic-AnƟ cevich, Respiratory 
MaƩ ers Workshop: Plenary PresentaƟ on. Asthma 
control: The importance of inhaler technique and 
compliance. Australia, July 2021.

Professor Sinthia Bosnic-AnƟ cevich, ASPIRE NaƟ onal 
Nurses Conference: Symposium: Inhalers, Adherence 
and Cost eff ecƟ veness. Australia, July 2021.

Professor Sinthia Bosnic-AnƟ cevich, PSA NaƟ onal 
Conference 2021 – PaƟ ent self-management in Allergic 
rhiniƟ s, Australia.

Professor Sinthia Bosnic-AnƟ cevich, PSA NaƟ onal 
Conference 2021 – Pharmacists guiding the right 
respiratory devices, Australia.

Professor Sinthia Bosnic-AnƟ cevich, CNN Breaking 
Paradigms: COPD Treatment Symposium: Choosing the 
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right device for a successful treatment in COPD. Mexico 
(Virtual), June 2021.

Professor Sinthia Bosnic-AnƟ cevich, Re-imagining 
inhaler use. Respiratory Reimagined Symposium. 
Sydney, January 2021.

Professor Sinthia Bosnic-AnƟ cevich, MedicaƟ on 
Adherence and Pharmacoeconomics. Device Academy, 
China (Virtual), July 2021.

Professor Sinthia Bosnic-AnƟ cevich, PharmaceuƟ cal 
Society of Australia, Mastering Respiratory Medicines 
Use, Sydney, Australia, March 2021.

Professor Sinthia Bosnic-AnƟ cevich, TSANZ Symposium: 
Primary Care: Adolescent respiratory health and 
the role of primary care: Respiratory medicines use 
and young people: IdenƟ fying opportuniƟ es in the 
community pharmacy seƫ  ng. Australia, May 2021.

Professor Sinthia Bosnic-AnƟ cevich, Symposium: Drug 
Delivery to the Lungs (DDL) ScienƟ fi c Conference 
“DIGITAL Inhalers - a panacea for respiratory paƟ ents? 
InternaƟ onal (virtual) 9-11 Dec 2020.

Professor Sinthia Bosnic-AnƟ cevich, Expert session: 

“ConnecƟ ng inhaler in the clinic: reviewing the 
evidence” European Respiratory Society annual 
congress (virtual), September 2020.

Professor Sinthia Bosnic-AnƟ cevich, Expert session: 
“InhalaƟ on maƩ ers in COPD: Making a paƟ ent-centred 
choice” European Respiratory Society annual congress 
(virtual), September 2020.

Professor Sinthia Bosnic-AnƟ cevich, HealthEd Webinar. 
Inhaler Devices in clinical pracƟ ce. Australia May 2020.

Professor Sinthia Bosnic-AnƟ cevich, Respiratory 
Symposium. Puƫ  ng PaƟ ents at the Centre of Care. 
Korea, July 2020.

Professor Sinthia Bosnic-AnƟ cevich, Respiratory 
Summit: InhalaƟ on therapy: personalised selecƟ on of 
inhaler devices. Taiwan (virtual), June 2020.

Professor Sinthia Bosnic-AnƟ cevich, Respiratory 
Symposium: Acute Respiratory Care: Time of Change 
Symposium (virtual), Australia June 2020.

Professor Sinthia Bosnic-AnƟ cevich, Respiratory 
Summit: InhalaƟ on MaƩ ers: the importance of inhaler 
choice in COPD, Australia, April 2020.
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GROUP LEADERS: Professor Guy Marks and 
Associate Professor BreƩ  Toelle

The Respiratory and Environmental Epidemiology 
Group conducts research to invesƟ gate the prevalence 
of and risk factors for respiratory disease in diff erent 
populaƟ on groups. They also invesƟ gate community-
based public health intervenƟ ons to manage  chronic 
respiratory diseases. AcƟ ve areas of research include 
the impact of air quality and other environmental 
exposures such as wind turbine-generated infrasound, 
on health, characterising asthma, and COPD in the 
community. They also have an interest in the symptom 
of breathlessness in the Australian community. The 
group uses epidemiological and public health methods 
to answer research quesƟ ons.

The group has three main areas of acƟ vity:

Respiratory and Environmental Epidemiology (R&EE) –
this programme covers several areas including impact 
of air quality on respiratory health, ongoing analyses 
of data collected as part of a primary prevenƟ on 
of asthma study and a naƟ onal research project to 
quanƟ fy COPD. They are also working in the areas of 
tuberculosis treatment and case fi nding.

Centre for Air polluƟ on, energy and health Research 
(CAR) – a Centre of Research Excellence funded by 
the NaƟ onal Health and Medical Research Council. 
This group focusses on research into the impact of 
air polluƟ on and energy transiƟ ons on human health 
and translates that research into contribuƟ ons to 
policy that aims to miƟ gate that impact. CAR provides 
an opportunity to build the capacity for early career 
researchers by off ering post-doctoral fellowships, travel 
grants, PhD top-ups, seed funding grants and research-
specifi c training. CAR engages its partner organisaƟ ons 
and the public through organising workshops, 
symposiums and public lectures.

Australian Centre for Airways disease Monitoring 
(ACAM) was initally established at the Woolcock 
InsƟ tute of Medical Research in 2002 as a collaboraƟ ng 
unit with the Australian InsƟ tute of Health and 
Welfare, and since 2018 it has been an independent 
centre within the Woolcock. It aims to assist in reducing
the burden of chronic airways disease, including 
asthma and COPD, in Australia by developing, 

RESPIRATORY AND ENVIRONMENTAL EPIDEMIOLOGY

collaƟ ng and interpreƟ ng data relevant to prevenƟ on, 
management and health policy for chronic airways 
disease. ACAM has recently conducted a repeat survey 
where they collected data from more than 10,000 
Australians as part of the NaƟ onal Breathlessness 
Survey. An addiƟ onal online survey was conducted 
to invesƟ gate diffi  cult-to-treat asthma. A number of 
future surveys are planned.

GRANTS 
NHMRC, Centre of Research Excellence. Centre of 
Research Excellence in Tuberculosis Control on both 
sides of our border – awarded 2018-2022. Professor 
Gregory Fox, Professor Guy Marks. ($2,497,939).

NHMRC, Centre of Research Excellence. Energy 
transiƟ ons, air polluƟ on and health in Australia 
– awarded 2016-2021. Professor Guy Marks. 
($2,491,229).

NHMRC, Project Grant. Air polluƟ on and mortality and 
morbidity in adult Australians (APMMA Study): a large 
populaƟ on-based cohort study – awarded 2018-2022. 
Professor Guy Marks and others. ($1,055,989).

NHMRC, Research Fellowship. A world that breathes 
more easily: research for improving global lung 
health – awarded 2019-2023. Professor Guy Marks. 
($963,270).

NHMRC, NHMRC/ GACD Request for ApplicaƟ ons. An 
integrated health-sector strategy to combat COPD and 
asthma in Vietnam:  A pragmaƟ c stepped intervenƟ on 
cluster randomised trial – awarded 2017-2022. 
Professor Greg Fox.  ($1,894,349).

NHMRC, Project Grant. PrevenƟ on of mulƟ -drug 
resistant tuberculosis in a high prevalence seƫ  ng: 
ConnecƟ ng the DOTS in Vietnam – awarded 2017-
2022. Professor Gregory Fox. ($3,234,544).

Federal Department of Foreign Aff airs and Trade 
(DFAT). Health system intervenƟ ons to combat the 
emergence and transmission of pandemic and drug-
resistant respiratory infecƟ ons in the Vietnamese 
healthcare system (V-RESIST Study) – awarded 2018-
2021. Professor Greg Fox. ($2,480,000).

NHMRC NAFOSTED, Joint call for CollaboraƟ ve 
Research Projects. Harnessing new mHealth 

26



technologies to Strengthen the Management of 
MulƟ drug-Resistant Tuberculosis in Vietnam: The 
V-SMART Trial – awarded 2019-2024. Professor Greg 
Fox, Professor Guy Marks. ($496,103).

Perpetual, IMPACT Philanthropy. EmoƟ onal 
Wellbeing in adults who have COPD: Development, 
ImplementaƟ on and EvaluaƟ on of a brief intervenƟ on 
to address this unmet need – awarded 2019-2022. 
Associate Professor BreƩ  Toelle. ($84,000).

NHMRC, Targeted Research: Targeted Call for Research 
into Wind Farms and Human Health. MulƟ dimensional 
Assessment of the Health Impacts of Infrasound: 
Two Randomised Controlled Trials – awarded 2016-
2020. Professor Guy Marks, Professor Ron Grunstein, 
Associate Professor Nathaniel Marshall, Associate 
Professor Craig Phillips, Associate Professor BreƩ  
Toelle, Associate Professor Delwyn BartleƩ , Dr 
ChrisƟ ne Cowie and others. ($1,943,934).

CAR Seed Funding Grant. Ascertaining neighbourhood 
variaƟ on in wood heater emissions in Sydney: a case 
study – awarded 2021. Dr ChrisƟ ne Cowie, Professor 
Guy Marks and others. ($16,600).

AWARDS AND PRIZES
Professor Guy Marks was awarded:
• Fellowship of the Australian Academy of Health 

and Medical Sciences

• 2021 Lung Health Legend by the Australian Lung 
FoundaƟ on

• 2021 Mentorship Award by the Australasian 
Epidemiological AssociaƟ on

HIGHLIGHTS 2020-2021
The research team juggled the challenges of a global 
pandemic while signifi cant research work proceeded 
on our three major research projects during 2020 and 
2021; the Wind Farms and Health Home Study, the Air 
PolluƟ on Morbidity and Mortality in Australian Adults 
(APMMA), and Test and Treat to End TB (ACT5).

CAR input into policy processes
In 2020, CAR provided seven submissions to 
government and aƩ ended two hearings.

Submissions: 
• January 2020: Research Infrastructure Investment 

Plan Scoping Study: NaƟ onal Environmental 
PredicƟ on System led by TERN 

• March 2020: Health impacts of exposure to poor 
levels of air quality resulƟ ng from bushfi res and 
drought. NSW Parliament Inquiry

• March 2020: NSW Independent bushfi re enquiry 
led by NSW Premier

• April 2020: Royal Commission into bushfi res

• April 2020: Inquiry into the 2019-20 Victorian Fire 
Season led by the Inspector General for Emergency 
Management

• June 2020: Closed part of the Inquiry-Bushfi re 
Royal Commission Issues paper

• October 2020: State of the Environment Report 
2021 led by Federal Department of Agriculture, 
Water and Environment

Hearings:
• 25 August 2020. By invitaƟ on, Dr ChrisƟ ne Cowie 

gave evidence on behalf of CAR at the NSW Inquiry 
into sustainability of energy supply and resources 
in NSW. 

• 12 June 2020. By invitaƟ on, Professor Guy Marks 
gave evidence on behalf of CAR at the NSW 
Parliament Inquiry into Health impacts of exposure 
to poor levels of air quality resulƟ ng from bushfi res 
and drought.

In 2021, CAR submiƩ ed eight submissions to 
government and aƩ ended two hearings.

Submissions:
• February 2021: ConsultaƟ on on Light and Heavy 

Vehicle Emission Standards for Cleaner Air led by 
Federal Department of Infrastructure 

• April 2021: Inquiry into air polluƟ on in Victoria 
led by the Parliament of Victoria, Legal Council, 
Environment and Planning CommiƩ ee

• April 2021: NSW DraŌ  Clean Air Strategy led by the 
NSW Department of Planning, Infrastructure and 
Environment 

• June 2021: Hunter Power Project (Kurri Kurri Power 
StaƟ on) led by the NSW Department of Planning, 
Infrastructure and Environment 

• June 2021: NSW Clean Air Bill (2021) led by 
Parliament of New South Wales Porƞ olio 
CommiƩ ee No.7 - Planning and Environment
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• July 2021: Brisbane City Council proposed Health, 
Safety and Amenity Local Law 2021 

• July 2021: Moreton Bay Regional Council Local 
Laws Review

• July 2021: Guideline for assessing and minimising 
air polluƟ on led by EPA Victoria

• November 2021: DraŌ  guideline for dust emissions 
led by WA Department of Water, Environment and 
Resources

Hearings:
• 21 June 2021: Professor Michael Abramson and 

Professor Fay Johnston aƩ ended the hearing into 
the Inquiry into the Health Impacts of Air PolluƟ on 
in Victoria.

• 15 October 2021. By invitaƟ on Dr ChrisƟ ne Cowie 
gave evidence on behalf of CAR at the NSW Inquiry 
into ProtecƟ on of the Environment OperaƟ ons 
Amendment (Clean Air) Bill 2021. Parliament 
House (online appearance).

CAR workshops and training events
CAR undertook 18 online webinars in 2020 and 2021. 
These featured research from CAR members or 
research related to the themes of CAR.

CAR also hosted seven workshops:
• 23 March 2020. CAR’s fi rst online event for the 

year, Exposure assessment, data fusion and 
measurement error: with special guest speaker 
Professor Lianne Sheppard from the University 
of Washington. This workshop discussed how to 
design and implement exposure assessments that 
are fi t for purpose.

• 3 September 2020. Health Impact Assessment 
(HIA) workshop. This workshop demonstrated how 
to calculate the health burden of air polluƟ on.

• October 2020. “Landscape fi re smoke: ProtecƟ ng 
health in an era of escalaƟ ng fi re risk”. This large 
online workshop discussed the health impacts of 
bushfi re smoke. It was aƩ ended by around 200 
people and very well received. A summary of panel
discussions Ɵ tled “Policy ImplicaƟ ons for ProtecƟ ng
Health from the Hazards of Fire Smoke. A Panel 
Discussion Report from the Workshop Landscape 
Fire Smoke: ProtecƟ ng Health in an Era of EscalaƟ ng
Fire Risk” was published following the event.

• 23-24 September 2021. In conjuncƟ on with PHAA, 
CAR hosted a symposium on: How do we improve 
public health messaging during periods of bushfi re 
smoke and poor air quality?
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• 8 December 2021. CAR hosted its second Health 
Impact Assessment Workshop.

• 16 September 2021. Invited Associate Professor 
Adrian Lowe UOM to present on the causal models 
and directed acyclic graph (DAG) theory.

• 2021. Members of CAR presented to industry 
partners at the Department of Planning and 
Environment on Bayesian spaƟ otemporal model 
blending.

Other CAR translaƟ on outputs
• In 2020 and 2021, CAR published 18 monthly or 

bimonthly newsleƩ ers and grew its subscriber base 
to around 600 subscribers. 

• In 2020, CAR published a posiƟ on paper enƟ tled 
“NaƟ onally consistent air quality reporƟ ng posiƟ on 
paper” detailing the need for consistent air 
polluƟ on reporƟ ng amongst state and territories.

• In 2020, CAR published a fact sheet enƟ tled: 
“Waste- to-energy plants: can we safely burn 
waste?” which discussed the fi nding of a review of 
the health impacts of waste- to-energy electricity 
plants, funded through a CAR seed grant.

• In 2021 CAR published three posiƟ on papers:

- “There is no ‘safe’ level of air polluƟ on. 
ImplicaƟ ons for Australian policy”. This paper 
explains the need to reform the way that 
air polluƟ on is regulated in Australia, away 
from standards based regulaƟ on and towards 
conƟ nuous emissions reducƟ ons.
- “‘No level of air polluƟ on is safe’: Commitment 
to conƟ nuous emissions reducƟ on through an 
alternaƟ ve model for the AAQ NEP”’ which is a 
sister document to the above posiƟ on paper. 
- “Reducing the health impacts of wood heaters 
in Australia” which explains the disproporƟ onate 
health burden that wood heater smoke represents 
and outlines a variety of policy opƟ ons to reduce 
this burden.

In 2020 and 2021, CAR awarded 10 seeding grants 
totalling $180,000. In 2021, there was a focus on three 
strategic themes:
1. no safe level of air polluƟ on;
2. bushfi re smoke; and
3. wood heaters.

The grant proposals were for work that was relevant to 
implementaƟ on or late-stage of translaƟ on of evidence 
into policy or pracƟ ce.

CAR awarded one postdoctoral training grant to 
Dr Dinh Bui from the University of Melbourne to 
undertake two training courses:
• Group-Based Trajectory Modelling for the Medical 

and Social Sciences 
• Latent Class/Cluster Analysis and Mixture 

Modelling

There were three new CAR PhD Top Up awards 
in 2021. The PhD Top ups of $10,000 per year are 
awarded to those scholars who have already secured 
a PhD Scholarship, who are interested in a career in air 
polluƟ on and energy transiƟ on and health research, 
and who are supervised or co-supervised by CAR 
invesƟ gator(s) at parƟ cipaƟ ng insƟ tuƟ ons.

CAR awarded three new postdoctoral fellowships 
in 2020-2021 these early career researchers from 
the Queensland University of Technology (QUT) and 
university of Melbourne (UOM).

ACAM conducted a second NaƟ onal Breathlessness 
Survey of 10,024 people in late 2020/early 2021. The 
survey structure and content was similar to the one 
conducted the previous year, but with some addiƟ onal 
quesƟ ons included about COVID-19 and mental health. 
A paper describing the methodology and results from 
the fi rst NaƟ onal Breathlessness Survey was published 
in Respirology in May 2021. ACAM conducted an 
addiƟ onal online survey among 5,457 people with 
asthma to invesƟ gate Diffi  cult to Treat Asthma. 

PRESENTATIONS
Cowie CT, Salimi F, Ezz W, Cliff ord S, Mazaheri M, 
Morawska L, Robinson PD, Toelle BG, Marks GB. UFP 
exposure and biomarkers of exposure/eff ect on small 
airways in school children. InternaƟ onal Society for 
Environmental Epidemiology (ISEE), Washington DC, 
US (virtual conference), Aug 2020. Poster presentaƟ on. 
Published conference abstract. doi: 10.1289/isee.2020.
virtual.p-0947.

Cowie CT, Yi Y, Toelle BG, Hanigan IC, Knibbs LD, 
Jegasothy E, Marks GB, Garden FL. Comparison of LUR, 
satellite LUR and Bayesian NO2 exposure measures 
on eff ect esƟ mates of respiratory and allergic 
disease in a children’s cohort. InternaƟ onal Society 
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for Environmental Epidemiology (ISEE), Washington 
DC, US (virtual conf), Aug 2020. Poster presentaƟ on. 
Published conference abstract. doi: 10.1289/isee.2020.
virtual.p-1222.

Invited PresentaƟ on:
Dr ChrisƟ ne Cowie. Ascertaining spaƟ al variaƟ on in 
urban wood heater emissions. Health, Environment 
& Living Conference. Inaugural HEAL Conference 
(naƟ onal on-line conference), 18 December 2021.

Dr ChrisƟ ne Cowie. COVID-19, air polluƟ on and health, 
WIMR, 2021.

Dr ChrisƟ ne Cowie. COVID-19, air polluƟ on and health, 
CASANZ Annual Conference, 19 May 2021.

Dr ChrisƟ ne Cowie. The APMMA Study-Studying long-
term exposure to air polluƟ on in a low-level seƫ  ng: 
methods. Sleep Research Group at Woolcock InsƟ tute 
of Medical Research, 1 December 2020.

Invited Speaker at InternaƟ onal MeeƟ ng:

“The Rocky Road to TB EliminaƟ on in Vietnam”. 
Vietnam Lung AssociaƟ on, 11 December 2021. 

“Lung Health for All for Sustainable Development”. 
Amrita OraƟ on. Amritacon conference, Kerala, India, 
11 December 2021.

“Tuberculosis” Philippines College of Chest Physicians, 
State of the Art Pulmonary Disease update, 5 
November 2011.

“Can we end TB by 2030”. Invited symposium talk. 
52nd Union World Conference on Lung Health, 19 
October 2021.

“Mass screening for TB: new tools and pracƟ ces” 
Symposium at Union World Conference on Lung 
Health, 20 October 2021.

World Lung Day address to Haryana Health department 
(Rotary InternaƟ onal event) on behalf of The Union, 25 
September 2021.

“Environmental impact on health: airborne threats to 
lung health” Invited presentaƟ on, TSANZ New Zealand, 
30 September 2021.

“Benefi ts and harms for individuals versus 
communiƟ es”, invited talk at the WHO workshop on 
innovaƟ ve clinical trial designs for the evaluaƟ on of 
new TB prevenƟ ve treatment, 15-17 September 2021.

“ExtrapolaƟ on & decision analyƟ c modelling” invited 
talk at WHO workshop on innovaƟ ve clinical trial 
designs for the evaluaƟ on of new TB prevenƟ ve 
treatment, 15–17 September 2021.

Indonesia High Level MeeƟ ng to launch Commit to 
Quit campaign. Welcome speech, 1 June 2021.

Asia-Pacifi c Summit of Mayors. Welcome speech on 
behalf of The Union, 17 December 2020.

PresentaƟ on about Lung Health at ALAT (LaƟ n 
America) conference, 12 December 2020.

“DirecƟ ng Discovery to Transform TB” at Tuberculosis 
eSymposia – Keystone Symposia – Virtual meeƟ ng, 5 
December 2020.

“51st Union World Conference on lung health: 
Advancing prevenƟ on” – Virtual event, 20-24 October 
2020.

George Comstock Lecture: “The Rocky Road to the 
EliminaƟ on of TB.” Keynote Speaker at 24th Annual 
Union – North America region (NAR) TB conference in 
Chicago, USA, 27-29 February 2020.

Invited Speaker at Major NaƟ onal MeeƟ ng:

“Request for expert advice” Advisory CommiƩ ee 
on Medicines 22 MeeƟ ng. Australian Government 
Department of Health, TherapeuƟ c Goods 
AdministraƟ on (TGA), Canberra via webex, 6-7 August 
2020.

Local and NaƟ onal Invited PresentaƟ on:
Talk on TB prevenƟ on for Rheumatologists. Rheumin8. 
Abbvie.com, 17 September 2021.

“Winners and Losers of the COVID-19 Pandemic.” 
Invited speaker, University NSW Sydney ASEAN 
Conference, Inspiring the Present, Envisioning the 
Future, (virtual), 17 October 2020.

“Tuberculosis (TB) and COVID in Vietnam.” Invited 
speaker Ingham InsƟ tute Clinical Academic Research 
Series, Ingham InsƟ tute for Applied Medical Research, 
Liverpool, 28 September 2020.

“COVID-19: Epidemiology and public health issues.” 
Invited speaker, Ground Rounds Webinar, UNSW South 
Western Sydney Clinical School (SWSCS) Liverpool 
Hospital, 2 April 2020.
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GROUP LEADER: Professor Brian Oliver

The group aims to uncover the molecular and cellular 
mechanisms underlying chronic respiratory diseases 
encompassing basic to clinical research.

IniƟ ally, the group’s experƟ se was centred around 
asthma and COPD, focusing upon respiratory 
pharmacology and understanding important disease 
mechanisms such as virus-induced exacerbaƟ ons. 
Over Ɵ me, the groups experƟ se has expanded, and in 
2016 their research evolved to develop novel models 
to address contemporary health issues, such as obese 
asthma, e-cigareƩ es and more recently, the health 
eff ects of air polluƟ on. 

In many of these areas, the research is world leading. 
For example, Scival rated the e-cigareƩ e research to be 
in the in the top 0.1 percent of programs globally.

Air polluƟ on research is the exciƟ ng new development 
in the group. Large epidemiological studies in 2020 
and 2021, found that long-term exposure to low dose 
air polluƟ on (i.e. levels which are considered safe) are 
associated with the development of COPD. This is of 
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parƟ cular importance in Australia as traffi  c-related 
air polluƟ on (TRAP) is oŌ en overlooked, but exposure 
to TRAP is increasing as a result of increasing traffi  c 
fl ows and the propensity to build high-density housing 
along major traffi  c corridors. The group has invested in 
infrastructure to collect and analyse air polluƟ on and 
is currently involved in experiments to understand the 
health eff ects and mechanisms involved.

GRANTS  
NHMRC Project Grant. Understanding why in-utero 
exposure to inhaled oxidants predispose people to 
develop asthma and COPD – awarded 2019-2022. 
Professor Brian Oliver. ($1,043,742).

NHMRC Equipment Grant. Air polluƟ on samplers. 
Professor Brian Oliver. ($25,000).

CSC, PhD Scholarship, Min Feng. ($160,000).

CSC, PhD Scholarship, Xu Bia. ($160,000).

AWARDS AND PRIZES
ERS Lung Science Conference 2021 Bursary 
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WIMR postgraduate Symposium 2021 (Best student 
presentaƟ on $250)

UTS 3-minute thesis (Runner up $250)

ECR Think tank (Best PresentaƟ on by a PhD Student 
$500)

HIGHLIGHTS 2020-2021
Despite COVID-19 restricƟ ng a lot of what we do, and 
what we would like to do, 2020 and 2021 proved to be 
an excepƟ onal period for publishing our work; we had 
68 papers published.  

Looking back, a lot of 2020 and 2021 was taken up 
with planning.  

Our Silicosis Research Program is now established (Dr 
Anna Yeung and Andra Huang, PhD Student). Our Air 
PolluƟ on Research in which we collect polluƟ on from 
around Sydney was boosted by the arrival of ten fi eld 
collecƟ on devices in late 2021 (led by Dr Dia Xenaki 
and Xu Bia, PhD Student). Our research into the Early 

Life Causes of Asthma and COPD are very much coming 
towards some experimental answers (led by Dr Jeremy 
Chan and Min Feng, PhD student).

PhDs AWARDED
Razia Zakaria, PhD 2020, University of Technology 
Sydney

Jack Bozier, PhD 2021, University of Technology Sydney

Roy Woldhuis, PhD 2021, University of Technology 
Sydney

Baoming Wang, PhD 2021, University of Technology 
Sydney

PRESENTATIONS 
CollecƟ vely over 50 naƟ onal and internaƟ onal 
presentaƟ ons were made over 2020-2021; including 
presentaƟ ons at the two premier respiratory 
conferences, the American Thoracic Society 
Conference and The European Respiratory Society 
Annual Congress. 

32



GROUP LEADERS: Professor Daniela Traini,  
Professor Paul Young and Dr Hui Xin Ong

The Respiratory Technology Group was established 
in 2012 to bridge the gap between fundamental 
respiratory science (molecular pharmacology and cell 
biology) and clinical research (physiology, epidemiology 
and clinical management). The Group is a leader in the 
areas of aerosols drug formulaƟ on and delivery, device 
development, and physiologically relevant in vitro 
models to enhance in vitro-in vivo correlaƟ ons.

GRANTS  
COVID-19 TechVoucher Program ApplicaƟ on TV00184. 
The nasal delivery of a nanoparƟ cle elaborated 
siRNA for the prevenƟ on and treatment of COVID-19 
infecƟ ons from the SARS-CoV-2 virus – awarded 2022. 
Professor Daniela Traini and others. ($100,000).

Macquarie University, Research AcceleraƟ on Scheme. 
ArƟ fi cial Respiratory Models to Study the Mechanisms 
of Airborne Hazards Exposure and Toxicity – awarded 
2022. Dr Hui Xin Ong, Professor Daniela Traini, 
Professor Paul Young and other. ($50,000).

Macquarie University, Research AcceleraƟ on Scheme. 
Breathing ProbioƟ cs: FormulaƟ on and CharacterisaƟ on 
of stable inhaled ProbioƟ cs for improved lung 
microbiome in respiratory infecƟ ons – awarded 2022. 
Professor Paul Young, Professor Brian Oliver and other. 
($49,635).

RESPIRATORY TECHNOLOGY

NSW RNA ProducƟ on and Research Network – awarded 
2021-2024. Professor Daniela Traini, Dr Hui Xin Ong 
and Trisha Juhura Almazi. ($278,368).

Project ID: MOSTI.D (S) 600-4/12/1. Design and 
development of pulmonary N-methylated pepƟ de 
liganded chitosan- 5 fl uorouracil-folate nanoparƟ cles 
for lung cancer treatment – awarded 2020-2022. 
Professor Daniela Traini and other. (RM420,358).

Macquarie University, COVID Recovery Fellowship. 
Development of integrated real-Ɵ me sensors for high-
throughput monitoring of drug response – awarded 
2021-2022. Dr Hanieh Gholizadeh. ($98,000).

ARC Linkage Project. Plant plasters: Effi  cient spray 
micro-coaƟ ngs for plant delivery to retenƟ on 2021-
2023. Professor Paul Young and other. ($410,000).

ARC Linkage Project. Enabling precise droplet control in 
hydrofl uorocarbon free sprays – awarded 2021-2024. 
Professor Paul Young and others. ($690,000).

NSW Government InnovaƟ on Districts Challenge. 
VBreathe anƟ -viral air fi ltraƟ on personal device 
– awarded 2021. Professor Paul Young and other. 
($100,000).

NHMRC, InvesƟ gator Grant. Breathing in a Cure: 
using the lung as a delivery portal for repurposed 
drugs – awarded 2020-2024. Professor Daniela Traini. 
($2,880,078).
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ARC, Linkage Project. Smart hybrid system for the 
formulaƟ on and design of dry powder inhalers 
– awarded 2018-2020. Professor Daniela Traini. 
($769,200).

ARC, Discovery Project. Cause and eff ect: new 
mechanisms of parƟ cles formaƟ on in thunderstorms 
– awarded 2019-2021. Professor Daniela Traini, Dr Hui 
Xin Ong. ($550,000).

NHMRC, Development Grant. Next generaƟ on hand-
held nebulisers for aerosol drug delivery: using 
microfl uidics to tune parƟ cle size – awarded 2020. 
Professor Daniela Traini, Dr Hui Xin Ong. ($726,160).

Defence InnovaƟ on Network, Pilot Project. Unravelling 
the mechanisms of aerosolised toxins – awarded 2020. 
Dr Hui Xin Ong, Professor Daniela Traini and others. 
($555,000).

ARC, Linkage Project. Improving respiratory drug 
delivery through targeted nozzle design – awarded 
2017-2020. Professor Paul Young and others. 
($105,000).

ARC, Discovery Project. Engineering beƩ er sprays 
for leaf coaƟ ng:  from drop impact to retenƟ on – 
awarded 2019-2021. Professor Paul Young and other. 
($465,000).

AWARDS AND PRIZES
Drug Delivery to the Lung: Emerging ScienƟ st Award 
(2021) - Dr Hui Xin Ong.

Respiratory Drug Delivery: Peter Byron Graduate 
Student Award (2020) - Emelie Landh.

Drug Delivery to the Lung Finalist Pat Burnell Award 
(2021) - Zara Sheikh and Ye Zhang.

HIGHLIGHTS 2020-2021 
Established spin-off  pharmaceuƟ cal company - 
Ab IniƟ o Pharma with Professor Paul Young, Professor 
Daniela Traini and Dr Hui Xin Ong.

Ab IniƟ o Pharma is a pharmaceuƟ cal formulaƟ on 
R&D and GMP manufacturing company based in 
Sydney, Australia. Established as a spin-off  from The 
University of Sydney in partnership with Sydney Local 
Health District and the peak industry body, ARCS. The 
company provides innovators across Australia and 
globally, with a fl exible plaƞ orm to rapidly translate 
bench-top discoveries to clinical trial products and 

fully-fl edged commercial pharmaceuƟ cals. The 
company is headquartered in Camperdown and 
currently has 15 personnel.

PhDs AWARDED
2021: Dr Zara Sheikh, Doctor of Philosophy (The 
University of Sydney). Unlocking the mechanisms 
of interacƟ ons between anƟ -infl ammatories and 
anƟ bioƟ cs for opƟ mal cysƟ c fi brosis treatment. Lead 
Supervisor: Professor Daniela Traini. Supervisors: 
Professor Paul Young, Dr Hui Xin Ong.

2021: Dr Hanieh Gholizadeh, Doctor of Philosophy 
(Macquarie University). OpƟ mizaƟ on of Nasal Drug 
Delivery from Aerosols to Real-Time Drug TesƟ ng on-
a-Chip. Lead Supervisor: Associate Professor Shaokoon 
Cheng. Supervisor: Dr Hui Xin Ong.

2021: Dr Emelie Landh, Doctor of Philosophy (The 
University of Sydney). TreaƟ ng lymphangioleiomyo-
matosis via nanoparƟ cle inhalaƟ on. Lead supervisor: 
Dr Hui Xin Ong. Supervisors: Professor Daniela Traini 
and Professor Paul Young.

2021:  Dr Jesse Xu, Doctor of Philosophy (The 
University of Sydney). Development of 3D printed, 
Drug-EluƟ ng Airway Stents for the Personalised and 
Local Treatment of Central Airway Pathologies. Lead 
supervisor: Dr Hui Xin Ong. Supervisors: Professor 
Daniela Traini and Professor Paul Young.

2021: Dr Hong Jun Choi, Master of Philosophy (The 
University of Sydney). Exploring the infl uence of drug-
excipient interacƟ on on batch-to-batch variability in 
SereƟ de. Lead Supervisor: Professor Daniela Traini. 
Supervisor: Dr Rania Salama.

PRESENTATIONS
Professor Daniela Traini, Respiratory technology: how 
to bridge fundamental respiratory science with clinical 
research, GSK- UK Virtual Seminar, February 2021.

Dr Hui Xin Ong, ApplicaƟ on of microfl uidic 
technologies to accelerate respiratory drug delivery 
research and development. Invited speaker at 
Materials, Mimics, and Microfl uidics: Engineering Tools 
for Mechanobiology (MBI 3M), NaƟ onal University of 
Singapore, Virtual Hybrid ScienƟ fi c MeeƟ ng, July 2021.

Dr Hui Xin Ong, Advanced Integrated Respiratory 
Models for Rapid TranslaƟ on of Inhaled Therapies. 
Emerging ScienƟ st Award PresentaƟ on at the Drug 
Delivery to the Lung, December 2021.
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GROUP LEADER: Professor Ron Grunstein

2020 and 2021 were undoubtedly very diffi  cult years 
globally due to COVID-19 with the impact felt acutely 
across the medical research fi eld. For the Sleep and 
Circadian Research Group, the pandemic led to the 
pausing of most acƟ ve research studies. While this 
provided more Ɵ me for some other acƟ viƟ es such 
as manuscript and grant wriƟ ng, the group also took 
the opportunity to refl ect on study design and adapt 
research protocols to online/telehealth formats where 
feasible and safe to do so. This helped to ensure that 
the group’s level of producƟ vity remained high. The 
group conƟ nue to cross-collaborate amongst our 
component groups and with others in Australia and 
overseas.

Despite its challenges, 2020 and 2021 provided 
several outstanding accomplishments. Professor Ron 
Grunstein, Dr Angela D’Rozario and Dr Rick Wassing 
received NHMRC personal funding awards and Dr 
Camilla Hoyos received a Future Leader award from 
the NaƟ onal Heart FoundaƟ on. Of note was the 
commencement of four members of the Sleep and 
Circadian Research Group as Woolcock Research 
Leaders; Dr Camilla Hoyos, Dr Angela D’Rozario, 
Associate Professor Christopher Gordon and 
Associate Professor Nathaniel Marshall have joined 
the Woolcock Research Leadership team in addiƟ on 
to current members Professor Ron Grunstein and 
Associate Professor Craig Phillips. This is testament 
to their outstanding academic records, personal 
leadership skills and dedicaƟ on to the Woolcock 
InsƟ tute of Medical Research over many years. In 
addiƟ on, Professor Brendon Yee was appointed both 
Head, Discipline of Sleep Medicine at The University 
of Sydney and convenor of the Sleep Health Clinical 
Academic Group within Sydney Health Partners. 

Co-operaƟ ve Research Centre (CRC) for 
Alertness, Safety and ProducƟ vity
Research Leaders: Professor Ron Grunstein and 
Associate Professor Christopher Gordon

The Alertness CRC commenced in 2014 with seven 
years funding of $70 million in cash and in-kind 
resources from three universiƟ es (The University 
of Sydney, Monash University, Flinders University) 

SLEEP AND CIRCADIAN RESEARCH GROUP

and 28 industry, government, and non- government 
organisaƟ ons (NGO) including the Woolcock InsƟ tute 
of Medical Research. Reaching compleƟ on in 2020, 
the CRC worked to address the challenge of reversing 
the impaired producƟ vity and safety implicaƟ ons of 
insuffi  cient sleep and shiŌ  work.

Some of the key achievements of the CRC in relaƟ on to 
sleep health include: 
• Development of the SleepFix insomnia therapy 

mobile applicaƟ on and the Philips SmartSleep 
Analyzer tool 

• ValidaƟ on of a phenotyping approach for 
obstrucƟ ve sleep apnea 

• Development of a program of driver sleepiness 
prevenƟ on

• LighƟ ng soluƟ ons to maximise workplace alertness
• Roadside tesƟ ng for sleepiness.

Insomnia Physiology, Health Psychology and 
Circadian Science
Research Leader: Associate Professor 
Christopher Gordon
Health Psychology Lead: Associate Professor 
Delwyn BartleƩ 

Insomnia is the most prevalent sleep disorders 
aff ecƟ ng up to 30 percent of adults. Our insomnia 
physiology theme of research aims to develop our 
understanding of the pathophysiological mechanisms 
of the disorder which have long remained elusive, 
severely limiƟ ng treatment opƟ ons for paƟ ents. 
Through a range of research studies both in-lab and 
online, the team are discovering new knowledge about 
the changes that occur during sleep and wake periods 
in insomnia paƟ ents. They are also tesƟ ng cuƫ  ng-
edge digital treatment opƟ ons such as our sleep 
app, SleepFix in various populaƟ on groups who have 
co-morbid insomnia (e.g. paƟ ents with back pain). 
In the fi ve-year period to June 2022, this theme of 
research has been addiƟ onally supported by generous 
donor funds. In addiƟ on, they support the cross-group, 
CleverLights study (funded by Perpetual) to assess 
the eff ect of light exposure on night-Ɵ me sleep and 
dayƟ me acƟ vity and alertness in older Australians with 
sleep problems.
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Neurobiology
Research Leader: Doctor Angela D’Rozario

The research undertaken by the Sleep Neurobiology 
Research Team provides neurophysiology and 
neuroimaging insights into cogniƟ ve defi cits and 
dayƟ me sleepiness in people with sleep disorders, 
severe mental illness and neurodegeneraƟ ve disease. 
Their work encompasses a broad program of research 
undertaken as part of the NHMRC Centre of Research 
Excellence to OpƟ mise Sleep in Brain Ageing and 
NeurodegeneraƟ on (CogSleep CRE) and includes 
several large trials funded by NHMRC project grants. 
Technological advances in measuring brain wave 
acƟ vity using our high-density electroencephalography 
(HD-EEG) systems (funded in part by the NHMRC), 
together with neuroimaging experƟ se provide a 
powerful plaƞ orm for our growing research program. 
The team uses these tools to discover new biomarkers 
for idenƟ fying paƟ ents at greater risk of cogniƟ ve 
impairment, both in terms of next day funcƟ oning, 
(i.e. vigilance failure and motor vehicle accidents) but 
also over the longer term (i.e. accelerated cogniƟ ve 
decline with ageing). They examine the mechanisms 

of how altered brain wave acƟ vity during sleep impairs 
learning and memory processes and leads to poor 
brain health. The team also evaluates innovaƟ ve novel 
treatment approaches to restore normal sleeping 
paƩ erns and improve cogniƟ on and clinical outcomes. 
In 2020, they were awarded an NHMRC and University 
of Sydney Equipment Grant which, with other 
supporƟ ng funds, allowed for the expansion of the HD-
EEG equipment suite to include an addiƟ onal system.  

Epidemiology
Theme Leader: Associate Professor Nathaniel Marshall

The Sleep Epidemiology Team aims to invesƟ gate the 
prevalence, causes, risk factors and consequences 
of sleep disorders as well as rigorously test the 
eff ecƟ veness of established and emerging treatments 
in sleep health. They design clinical trials and 
staƟ sƟ cally analyse clinical trials in conjuncƟ on 
with other research teams. They regularly conduct 
systemaƟ c reviews and meta-analyses on pressing 
clinical quesƟ ons where they gather all high-quality 
data from around the world into single documents 
to beƩ er help doctors and paƟ ents make evidence-
based decisions about their care. The group recently 
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completed a Government requested NHMRC-funded 
laboratory-based experiment into whether inaudible 
infrasound generated by wind turbines aff ects human 
physiological systems.

Clinical Trials
Research Leader: Doctor Camilla Hoyos 

The Clinical Trials Team has expanded during 2020-
2021 despite COVID-19 restraints. There is now a 
well-established clinical trials program assessing the 
eff ecƟ veness of various formulaƟ ons of cannabinoids 
for insomnia and sleep disturbance through rigorous 
randomised controlled trials (RCT) rather than 
anecdotal reports. NHMRC success has seen the team 
embark on a large Australia-wide mulƟ -site feasibility 
RCT which will look at sleep apnea treatments for the 
prevenƟ on of demenƟ a. In addiƟ on, the group has 
undertaken several global-sponsored research studies 
including Avadel’s Rest-On study of long-acƟ ng sodium 
oxybate for narcolepsy paƟ ents. The team’s track 
record and reputaƟ on of excellence in clinical trials has 
resulted in many enquiries from industry for future 
partnership on mulƟ -naƟ onal studies. Several of these 
are currently being pursued including new treatments 
for sleep apnea, narcolepsy, delayed sleep phase 
syndrome and restless legs syndrome. 

Cardiometabolic
Research Leader: Associate Professor Craig Phillips

The Sleep Cardiometabolic Research Program aims 
to understand the role of sleep in maintaining 
cardiovascular and metabolic health and how 
sleep and circadian disturbance such as occurs 
with obstrucƟ ve sleep apnoea (OSA) and shiŌ  
work, increases risk for diabetes and heart disease. 
Although obesity is the main driver of OSA and 
associated cardiometabolic condiƟ ons, evidence 
suggests that OSA, independent of obesity, promotes 
cardiometabolic disease and weight gain and hinders 
weight loss. The program includes studies assessing 
whether CPAP treatment for OSA in the presence of 
weight loss provides addiƟ onal benefi t in reducing 
diabeƟ c risk and blood pressure and whether exercise 
during weight loss in OSA paƟ ents prevents loss of 
healthy muscle Ɵ ssue. The team are also beginning to 
explore how neurovascular dysfuncƟ on in OSA might 
promote cogniƟ ve decline and demenƟ a and obtained 
an NHMRC Ideas Grant (9.9 percent success rate) to 
explore how the brain’s toxin clearance system works 
during sleep and how this relates to vascular funcƟ on.

Respiratory Failure 
Theme Leaders: Associate Professor Brendon Yee and 
Associate Professor Amanda Piper

Respiratory disorders that increase the eff ort to 
breathe or are associated with weakness of the 
respiratory muscles aff ect the paƩ ern and depth of 
breathing. Sleep exaggerates any abnormaliƟ es in 
breathing and, over Ɵ me, can lead to inadequate 
breathing idenƟ fi ed by high levels of carbon dioxide 
and low levels of oxygen both at night and during 
the day. If leŌ  untreated or treated inappropriately, 
inadequate breathing can lead to reduced quality of 
life, unnecessary hospitalisaƟ ons and even premature 
mortality. Breathing during sleep can be markedly 
improved by applying posiƟ ve airway pressure to 
assist inspiratory eff orts. Understanding who is at 
risk, when best to start therapy and what venƟ laƟ on 
strategy works best are important issues to ensure 
people with chronic respiratory disorders receive the 
best evidence-based care. One aim of current research 
is to explore the role of CPAP modaliƟ es in obesity 
hypovenƟ laƟ on syndrome and chronic lung disease.

GRANTS  
AusIndustry, Co-operaƟ ve Research Centre. CRC for 
Safety ProducƟ vity and Alertness – awarded 2014-
2021. Professor Ron Grunstein and colleagues. 
($14,700,000).

Department of Industry, InnovaƟ on, Science, Research 
and TerƟ ary EducaƟ on, CRC for Alertness and 
ProducƟ vity. SmartSleep Analyzer ValidaƟ on in Older 
Age Group with Sleep Disorders – awarded 2021. 
Associate Professor Christopher Gordon and Professor 
Ron Grunstein. ($50,208).

Department of Industry, InnovaƟ on, Science, Research 
and TerƟ ary EducaƟ on, CRC for Alertness and 
ProducƟ vity. Mobile App-delivered Sleep Retraining 
Therapy (SleepFix) to Improve Sleep in Older Individuals 
with Insomnia – awarded 2021-2022. Associate 
Professor Christopher Gordon and Professor Ron 
Grunstein. ($171,923).

Department of Industry, InnovaƟ on, Science, Research 
and TerƟ ary EducaƟ on, CRC for Alertness and 
ProducƟ vity. Mobile App-delivered Sleep Retraining 
Therapy (SleepFix) to Improve Sleep in Individuals with 
Back Pain – awarded 2021-2022. Associate Professor 
Christopher Gordon and Professor Ron Grunstein. 
($133,806).
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Heart FoundaƟ on Project Grant. The eff ects of long-
term, low-dose colchicine on cogniƟ on and brain 
health in paƟ ents with established coronary artery 
disease: a randomised controlled study – awarded 
2019-2020. Dr Camilla Hoyos and colleagues. 
($74,965).

Heart FoundaƟ on, Future Leader Fellowship. TargeƟ ng 
the heart to opƟ mise healthy brain ageing in diff erent 
at-risk populaƟ ons across adulthood – awarded 2021-
2025. Dr Camilla Hoyos. ($529,000).

MRFF, Rapid Applied Research TranslaƟ on (RART). 
Oximetry screening to detect sleep-disordered 
breathing in severe mental illness – awarded 2019-
2020. Professor Ron Grunstein, Professor Brendon Yee, 
Dr Angela D’Rozario, Associate Professor Nathaniel 
Marshall and colleagues. ($142,056).

MRFF, Rapid Applied Research TranslaƟ on (RART). 
Weight Loss for Sleep disordered breathing: 
translaƟ ng sleep, lifestyle, energy, eaƟ ng, exercise 
program into pracƟ ce – awarded 2019-2020. Dr 
Elizabeth Cayanan, Professor Brendon Yee, Associate 
Professor Keith Wong, Associate Professor Craig 
Phillips, Professor Ron Grunstein, Associate Professor 
Nathaniel Marshall. ($197,944).

MRFF, Rapid Applied Research TranslaƟ on (RART). 
The eff ecƟ veness of a mobile applicaƟ on delivering 
behavioural therapy for insomnia in primary care – 
awarded 2019-2020.  Associate Professor Christopher 
Gordon, Associate Professor Delwyn BartleƩ , Professor 
Ron Grunstein, Associate Professor Keith Wong and 
colleagues. ($130,000).

NHMRC-ARC DemenƟ a Research Development 
Fellowship. Sleep, plasƟ city and neurodegeneraƟ on: 
Enhancing sleep to prevent cogniƟ ve decline in Mild 
CogniƟ ve Impairment – awarded 2016-2020. Dr Angela 
D’Rozario. ($525,116). 

NHMRC-ARC DemenƟ a Research Development 
Fellowship. Sleep-wake disturbances and 
cardiometabolic dysfuncƟ on in at risk demenƟ a: a 
novel pathway in neurocogniƟ ve decline – awarded 
2016-2020. Dr Camilla Hoyos. ($558,305). 

NHMRC, BoosƟ ng DemenƟ a Research IniƟ aƟ ve. 
REducing Sleep Apnoea for the PrEvenƟ on of DemenƟ a 
(REShAPED): a mulƟ -site feasibility RCT – awarded 
2019-2023. Professor Ron Grunstein, Associate 
Professor Craig Phillips, Dr Camilla Hoyos, Associate 

Professor Nathaniel Marshall and colleagues. 
($1,468,685).

NHMRC, BoosƟ ng DemenƟ a Research Leadership 
Fellowship. Improving Sleep to Reduce DemenƟ a Risk – 
awarded 2018-2021. Associate Professor Craig Phillips. 
($709,585). 

NHMRC, Centre of Research Excellence. NaƟ onal 
Centre for Sleep Health Services Research – 
PosiƟ oning Primary Care at the Centre of Sleep Health 
Management – awarded 2017-2021. Professor Ron 
Grunstein and colleagues. ($2,500,000).

NHMRC, Centre of Research Excellence. The Centre of 
Research Excellence to OpƟ mise Sleep in Brain Ageing 
and NeurodegeneraƟ on (COGSLEEP) – awarded 2018-
2022. Professor Ron Grunstein, Associate Professor 
Craig Phillips, Dr Angela D’Rozario, Dr Camilla Hoyos 
and colleagues. ($2,499,557).

NHMRC, Centre of Excellence. The Centre of Research 
Excellence to OpƟ mise Sleep in Brain Ageing and 
NeurodegeneraƟ on (COGSLEEP) seed funding.  
Assessing sleep and cogniƟ ve health in older people 
through community pharmacies – a triage, paƟ ent 
educaƟ on and capacity building opportunity in primary 
care – awarded 2021. Associate Professor Christopher 
Gordon, Professor Bandana Saini and colleagues. 
($20,000).

NHMRC, Centre of Excellence. The Centre of Research 
Excellence to OpƟ mise Sleep in Brain Ageing and 
NeurodegeneraƟ on (COGSLEEP) seed funding.  Sleep 
disturbance in MCI: a pilot study of a cogniƟ ve 
behavioural therapy digital intervenƟ on – SUCEED – 
awarded 2021. Dr Camilla Hoyos, Associate Professor 
Christopher Gordon and colleagues. ($30,000). 

NHMRC, Centre of Excellence. The Centre of Research 
Excellence to OpƟ mise Sleep in Brain Ageing and 
NeurodegeneraƟ on (COGSLEEP) seed funding.  
E-Coach-supported Digital SlEEp Therapy for Older 
ADults with CogniƟ ve Impairment – ExCEED Study
– awarded 2020. Associate Professor Christopher 
Gordon. ($20,050). 

NHMRC, Centre of Excellence. The Centre of Research 
Excellence to OpƟ mise Sleep in Brain Ageing and 
NeurodegeneraƟ on (COGSLEEP) Fellowship. Novel 
biomarkers to understand the links between sleep and 
neurodegeneraƟ on in at-risk populaƟ ons – awarded 
2021. Dr Julia Chapman. ($50,000). 
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NHMRC, Project Grant. A new clinical tool to assess 
fi tness-to-drive in obstrucƟ ve sleep apnea – awarded 
2018-2020. Professor Ron Grunstein, Associate 
Professor Keith Wong, Dr Angela D’Rozario and 
colleagues. ($727,962).

NHMRC, Project Grant. “Local Sleep” in the Awake 
Brain: An underlying cause of neurobehavioural defi cits 
in obstrucƟ ve sleep apnea? – awarded 2018-2020. 
Professor Ron Grunstein, Dr Angela D’Rozario, Dr Craig 
Phillips, Associate Professor Keith Wong, Dr Camilla 
Hoyos and colleagues. ($582,331).

NHMRC, InvesƟ gator Grant. InnovaƟ ve Neuroscience 
to Improve Treatment of Sleep Disturbances for 
PrevenƟ on of Depression and Anxiety – awarded 2021-
2025. Dr Rick Wassing. ($645,205).

NHMRC, InvesƟ gator Grant. TargeƟ ng Challenges in 
Sleep Health – awarded 2021-2025. Professor Ron 
Grunstein. ($2,414,215).

NHMRC, InvesƟ gator Grant. InvesƟ gaƟ ng sleep 
biomarkers of cogniƟ ve impairment and improving 
cogniƟ ve outcomes through targeted sleep 
intervenƟ ons in adults at risk for demenƟ a –
awarded 2021 for 2022-2024. Dr Angela D’Rozario. 
($1,570,120). 

NHMRC, Senior Principal Research Fellowship (SPRF). 
Addressing TherapeuƟ c Challenges in Sleep Disorders 
– awarded 2016-2020. Professor Ron Grunstein. 
($851,980).

NHMRC, Targeted Research Grant. MulƟ dimensional 
Assessment of the Health Impacts of Infrasound: 
Two Randomised Controlled Trials – awarded 2016-
2020. Professor Guy Marks, Professor Ron Grunstein, 
Associate Professor Nathaniel Marshall, Associate 
Professor Craig Phillips, Dr BreƩ  Toelle, Associate 
Professor Delwyn BartleƩ , Dr ChrisƟ ne Cowie and 
colleagues. ($1,943,934). 

NHMRC and University of Sydney Equipment Grant. 
High-density electroencephalography (EEG) technology 
for sleep research – awarded 2020. Professor Ron 
Grunstein, Dr Angela D’Rozario and colleague. 
($31,757).

NHMRC, BoosƟ ng DemenƟ a Research. Sleep, plasƟ city 
and neurodegeneraƟ on: enhancing sleep to prevent 
cogniƟ ve decline in mild cogniƟ ve impairment – 
awarded 2016-2020. Dr Angela D’Rozario. ($525,116).

Royal Australasian College of Physicians, Australasian 
Faculty of RehabilitaƟ on Medicine Research 
Establishment Fellowship. The use of quanƟ taƟ ve 
electroencephalography in sleep to measure the 
neurological recovery following severe traumaƟ c brain 
injury in post-traumaƟ c amnesia. Dr Pearl Chung. 
($50,000). 

Royal Australasian College of Physician, Specialist 
Training Program. Clinical Sleep Fellow Training 
PosiƟ on. Professor Ron Grunstein and Professor 
Brendon Yee. ($130,000 per annum). 

The University of Sydney BMC Development Grant. 
Digital sleep therapy to enhance psychological outcomes
in older adults with subjecƟ ve cogniƟ ve impairment 
and insomnia disorder. Dr Camilla Hoyos. ($20,000).

The University of Sydney, Faculty of Science VisiƟ ng 
Scholar Scheme for Women – awarded 2020. Dr Angela 
D’Rozario. ($5,000). 

The University of Sydney Lambert IniƟ aƟ ve, Research 
Grant. Cannabinoid therapies in management of sleep 
disorders: a randomised placebo-controlled trial to 
examine cannabinol (CBN) for treatment of insomnia 
disorder – awarded 2021-2022. Dr Camilla Hoyos. 
($205,000).

The University of Sydney Lambert IniƟ aƟ ve, Research 
Grant. Cannabinoids and sleep: a randomised placebo-
controlled crossover pilot study of 20:1 CBD:THC 
for insomnia – awarded 2021-2022. Professor Ron 
Grunstein, Dr Camilla Hoyos. ($255,712).

The University of Sydney Lambert IniƟ aƟ ve, Research 
Grant. A randomised, double-blind, crossover trial 
invesƟ gaƟ ng the dose-dependent eff ects of purifi ed 
oral cannabidiol (CBD) on driving performance in 
healthy volunteers – awarded 2019-2021. Professor 
Grunstein, Dr Camilla Hoyos. ($217,974).

AWARDS AND PRIZES
Best Clinical PresentaƟ on (2nd Prize), Sydney 
Postgraduate Psychology Conference (2021), Anastasia 
Suraev

Emerging Sleep Hero Award, Sleep Health FoundaƟ on 
(2021), Anastasia Suraev

HDR CogSleep PublicaƟ on Award for his arƟ cle ‘Altered 
heart rate variability during sleep in mild cogniƟ ve 
impairment’, The University of Sydney (2021), Shawn 
(Dexiao) Kong 
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Leslie Rich Scholarship for DemenƟ a Research (2020), 
Zoe Schrire

Lambert IniƟ aƟ ve of Cannabinoids TherapeuƟ cs PhD 
Scholarship (2021-23), Isobel Lavender

PauleƩ e Isabel Jones PhD CompleƟ on Scholarship, The 
University of Sydney (2021), Anastasia Suraev

School of Psychology PublicaƟ on Prize, The University 
of Sydney (2020), Anastasia Suraev 

‘Visualise Your Thesis’ CompeƟ Ɵ on (Winner), The 
University of Sydney (2021), Anastasia Suraev

HIGHLIGHTS 2020-2021
Completed RCT of cannabinoids in chronic insomnia 
disorder (CANSLEEP) in October 2021. 

Brendon Yee promoted to Professor, named Head of 
the Discipline of Sleep Medicine at the University and 
Chair of the Sleep Health Clinical Academic Group, 
Sydney Health Partners.

Professor Ron Grunstein named a 2021 Fellow of the 
Australian Academy of Health and Medical Sciences.

Dr Camilla Hoyos, Associate Professor Christopher 
Gordon, Associate Professor Nathaniel Marshall, 
Doctor Angela D’Rozario commenced as Woolcock 
Research Leaders.

PhDs AWARDED
Melissa Aji (The University of Sydney)

MASTERS THESES PASSED
MPHIL Awarded – Madelaine Pankhurst (The University 
of Sydney)

PRESENTATIONS
Dr Angela D’Rozario, High-density EEG invesƟ gaƟ ons 
in sleep disorders and ageing, CogSleep Symposium, 
September 2020. 

Dr Angela D’Rozario, Enhancing PSG data presentaƟ on 
and analysis, Sleep DownUnder, October 2021. 
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Dr Angela D’Rozario, Sleep neurophysiology in older 
adults at risk for demenƟ a: insights from high-density 
EEG, 3rd Congress of Asia Society of Sleep Medicine 
(virtual) Beijing, May 2021. 

Dr Angela D’Rozario, ObjecƟ ve measurement of sleep 
in mild cogniƟ ve impairment: A systemaƟ c review and 
meta-analysis, Australia DemenƟ a Forum, June 2021. 

Dr Angela D’Rozario, The eff ects of conƟ nuous 
posiƟ ve airway pressure (CPAP) therapy in moderate 
to severe obstrucƟ ve sleep apnea (OSA): A high-
density electroencephalography (EEG) study, Sleep 
DownUnder, October 2021. 

Dr Angela D’Rozario, Using high-density EEG to 
evaluate device and drug-based intervenƟ ons for 
improving sleep and cogniƟ ve outcomes, CogSleep 
Symposium, September 2021. 

Associate Professor Christopher Gordon, Digital 
Sleep health – what is the state of play?, CogSleep 
Symposium, September 2020.

Associate Professor Christopher Gordon, Eff ecƟ veness 
of digital brief behavioural therapy for insomnia with 
wearable technology: pilot randomised controlled trial, 
Sleep DownUnder, October 2021. 

Professor Ron Grunstein, New approaches to 
OSA therapy – relevance to the Elderly, CogSleep 
Symposium, September 2021. 

Professor Ron Grunstein, Losing sleep over obesity – 
Can we fi x the problem?, Australia and New Zealand 
Obesity Society Conference, July 2020.  

Dr Camilla Hoyos, ECR Blitz Oral PresentaƟ on, Sydney 
DemenƟ a Network Symposium, 2021.

Dr Camilla Hoyos, The eff ect of treaƟ ng sleep apnea 
on cogniƟ on in older adults at risk of demenƟ a,  
Brain and Mind Centre Annual Research Symposium, 
November 2020. 

Dr Camilla Hoyos, Trials invesƟ gaƟ ng the eff ect of Sleep 
Apnea treatment on cogniƟ on in Older Adults at risk 
for demenƟ a, CogSleep Symposium, September 2021. 

Dr Tancy Kao, PredicƟ ng subjecƟ ve sleep quality 
using mulƟ -day acƟ graphy data: A machine learning 
approach, Sleep DownUnder, October 2021. 

Associate Professor Craig Phillips, Could OSA cause 
neurodegeneraƟ on and demenƟ a- what are the 

underlying mechanisms?, American Thoracic Society 
Virtual ASM, 2021. 

Associate Professor Craig Phillips, The sleep/wake 
rhythm of brain detoxifi caƟ on, CogSleep Symposium, 
September 2020.

Associate Professor Craig Phillips, Sleep apnoea and 
demenƟ a risk – could hypertension be the link?, 
CogSleep Symposium, September 2021. 

Associate Professor Craig Phillips and Professor 
Bandana Saini, Clocking Up: What Time Should I Take 
This Medicine? ASA Webinar, May 2021. 

Dr Sheila Sivam, Management of hypersomnolence 
disorders in Australia: Challenges for the clinician, ASA 
Hypersomnolence Masterclass, July 2021. 

Dr Lachlan Stranks, DiagnosƟ c case presentaƟ on, ASA 
Hypersomnolence Masterclass, July 2021. 

Anastasia Suraev, Medicinal cannabis use paƩ erns for 
sleep disorders in the Australian community: results 
from the CAMS20-21 Survey, Sydney Postgraduate 
Psychology Conference, 2021. 

Anastasia Suraev, Cannabinoids, sleep and dayƟ me 
funcƟ on, ECR ThinkTank Symposium, June 2021. 

Anastasia Suraev, Good-quality resƞ ul sleep: what 
does cannabis have to do with it?, Brain and Mind 
Symposium, November 2020. 

Associate Professor David Wang, invited oral 
presentaƟ on, 3rd Congress Asian Society of Sleep 
Medicine Congress (virtual) Beijing, May 2021. 

Dr Rick Wassing, REM Sleep and EmoƟ onal Memory, 
CogSleep Symposium, September 2020.

Dr Rick Wassing, Interindividual diff erences in MRS-
GABA, sleep architecture and cogniƟ ve Performance, 
CogSleep Symposium, September 2021. 

Professor Brendon Yee, Sleep Disorders in Prader-Willi 
Syndrome, InternaƟ onal Prader-Willi Syndrome Echo 
Session, June 2021. 
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DIRECTOR: Professor Alaina Ammit

The Woolcock Emphysema Centre is the ‘go-to’ hub 
for Australia’s 300,000 suff erers and top researchers 
wanƟ ng to change the way this respiratory condiƟ on 
is treated. The Centre, run from our headquarters in 
Glebe, Sydney, works to improve the lives of paƟ ents 
by ensuring earlier diagnosis, beƩ er treatment opƟ ons 
and ulƟ mately a cure which will allow thousands 
of people to avoid these condiƟ ons altogether. By 
integraƟ ng clinical and basic research, the facility 
can innovate rapidly and revoluƟ onise the way these 
respiratory diseases are studied and treated.

GRANTS 
NHMRC, Project Grant. Switching on tristetraprolin to 
turn off  infl ammaƟ on in COPD – awarded 2018-2022. 
Professor Alaina Ammit. ($525,390).

Maridulu Budyari Gumal, SPHERE PhD support grant 
provided by the RSEOH CAG.  Patrick He ($10,000).

HIGHLIGHTS 2020-2021

During this period, Woolcock Emphysema Centre 
members published 34 journal arƟ cles detailing 
cuƫ  ng-edge research discoveries that help us increase 
our scienƟ fi c understanding of emphysema and 
improve clinical treatment.
The highlight of this biennial period was the caring 
and generous way in which members of the Woolcock 
Emphysema Centre supported each other to conƟ nue 
to conduct our important respiratory research, in a 
safe manner. Despite the challenges, our research 
eff orts were sustained and many of our researchers 
contributed to research and clinical eff orts against 
COVID-19. Notable examples include advice and 
guidelines for conducƟ ng pulmonary rehabilitaƟ on 
to support recovery from COVID-19; produced for 
the NSW Agency for Clinical InnovaƟ on by Dr Renae 
McNamara (Clinical Research Fellow with the Centre 
and The University of Sydney and South Eastern 
Sydney LHD) and colleagues.  

WOOLCOCK EMPHYSEMA CENTRE

Alison J, McNamara R, Spencer L, McKeough Z, Dale 
M, Tsai LL, Santos M, Kulas H. NSW Agency for Clinical 
InnovaƟ on. Respiratory physiotherapy COVID-19 
advice. Sydney, NSW: ACI; 2020.  hƩ ps://aci.health.
nsw.gov.au/__data/assets/pdf_fi le/0010/582823/
ACI-RespCOP-Respiratory-physiotherapy-COVID-19-
advice_V5.pdf

Alison J, McNamara R, Spencer L, WooƩ on S, 
McKeough Z, Dale M, Tsai LL, Kulas H. NSW Agency for 
Clinical InnovaƟ on. RehabilitaƟ on following COVID-19 
in the pulmonary rehabilitaƟ on seƫ  ng. Sydney, NSW: 
ACI; 2020.  hƩ ps://aci.health.nsw.gov.au/__data/
assets/pdf_fi le/0005/605525/ACI-Respiratory-Rehab-
Following-COVID-19.pdf

Alison J, McNamara R, Spencer L, WooƩ on S, 
McKeough Z, Dale M, Tsai LL, Kulas H. NSW Agency for 
Clinical InnovaƟ on. Delivering pulmonary rehabilitaƟ on 
via telehealth during COVID-19. Sydney, NSW: ACI; 
2020.  hƩ ps://aci.health.nsw.gov.au/__data/assets/
pdf_fi le/0004/589801/ACI-COP-Guide-for-Virtual-
Models-of-Pulmonary-RehabilitaƟ on.pdf

PRESENTATIONS
McNamara R, Tsai LL, Santos M, Alison J. Improving 
pulmonary rehabilitaƟ on compleƟ on with personalised 
exercise and educaƟ on modules: the PuReMod trial. 
European Respiratory Journal 2020:56 (suppl 64) 895; 
DOI: 10.1183/13993003.congress-2020.895.

Cheng S, Alison J, Dennis S, Stamatakis E, McNamara 
R, Spencer L, McKeough Z. Can a six-week behaviour 
change intervenƟ on reduce sedentary behaviour 
in people with chronic obstrucƟ ve pulmonary 
disease? A randomised controlled trial. European 
Respiratory Journal 2020:56 (suppl 64) 252; doi: 
10.1183/13993003.congress-2020.252.

McNamara R, Tsai LL, Santos M, Alison J. Improved 
pulmonary rehabilitaƟ on compleƟ on with personalised 
exercise and educaƟ on modules: the PuReMod trial. 
Respirology 2020:25;Issue S1:111-230.
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GROUP LEADERS: Professor Guy Marks and 
Professor Greg Fox

The Woolcock offi  ces in Vietnam were established 
in 2010 to support the implementaƟ on of NHMRC-
funded research into tuberculosis and lung disease. 
Since then projects in Vietnam have been awarded
$20 million in research funding and have included 
130,000 parƟ cipants across mulƟ ple sites. The 
Woolcock has offi  ces in Hanoi, Ho Chi Min City and 
Ca Mau and the implementaƟ on of projects across 11 
Provinces is overseen by Country Director Dr Thu Anh 
Nguyen. The Woolcock Vietnam currently employs 
over 50 local researchers and, as acƟ vity within the 
projects increases, the number of employees conƟ nues 
to grow. Our research program in Vietnam is tesƟ ng 
new strategies to reduce the burden of tuberculosis, 
improve care for chronic lung diseases, confront with 
COVID-19 outbreaks and reduce anƟ bioƟ c resistance. 
The group is also using new cuƫ  ng-edge technologies 
to improve paƟ ent care. Our studies in Vietnam have 
provided the evidence needed to improve the health 
of people aff ected by tuberculosis worldwide.

GRANTS  
NHMRC, Centre of Research Excellence for 
Tuberculosis. Seed Grant. The development of a TB 
consumer advisory and advocacy commiƩ ee in Hanoi, 
Vietnam – awarded 2019-2021. Professor Greg Fox, Dr 
Lisa Redwood. ($15,000).

DFAT. CombaƟ ng the emergence and spread of 
anƟ microbial resistant infecƟ ous diseases in Vietnam:  
The V-Resist Study – awarded 2018-2022. Professor 
Greg Fox. ($2,480,000).

DFAT. Understanding community transmission of 
COVID-19 in Vietnam: The V-COVID Study – awarded 
2020-2022. Professor Greg Fox. ($370,000).

Research InsƟ tute of McGill University Health Centre 
(Quebec). Tackling the two greatest obstacles to 
Tuberculosis eliminaƟ on: Treatment of latent infecƟ on 
and drug resistant disease – awarded 2015-2024. 
Professor Greg Fox. (CAD $7,400,000).

NHMRC, Project Grant. Ending Tuberculosis. A 
cluster RCT of community-wide universal tesƟ ng and 

WOOLCOCK INSTITUTE IN VIETNAM

treatment for latent TB infecƟ on in high prevalence 
seƫ  ngs – awarded 2019-2023. Professor Guy Marks, 
Professor Gregory Fox, Dr Hoa Nguyen, Associate 
Professor James Wood, Professor Stephen Graham. 
($6,458,052).

NHMRC, InvesƟ gator Grant – Emerging Leadership. Is 
the excess mortality amongst tuberculosis survivors 
explained by Chronic Pulmonary Aspergillosis? 
InvesƟ gaƟ ng burden, diagnosis, and therapy (V QUIN 
Substudy) – awarded 2021-2025. Dr JusƟ n Beardsley. 
($300,000).

Research InsƟ tute of McGill University Health Centre 
(Quebec). 2R2: Higher dose Rifampin for two months 
vs standard dose Rifampin for latent TB: a 3-arm 
randomized trial – awarded 2015-2024. Professor Greg 
Fox. ($145,138).

NHMRC and Global Alliance for Chronic Diseases 
(GACD) Grant. An integrated health-sector strategy to 
combat COPD and asthma in Vietnam: A pragmaƟ c 
stepped intervenƟ on cluster randomized trial –
awarded 2017-2022. Professor Greg Fox. ($1,894,348).

NHMRC, Project Grant. Harnessing new mHealth 
technologies to strengthen the management of MulƟ -
drug Resistant Tuberculosis in Vietnam – awarded 
2019-2024. Professor Greg Fox. ($496,103).

The University of Sydney. The eff ecƟ veness of a self-
sƟ gma reducƟ on intervenƟ on upon sƟ gma measure 
for paƟ ents with tuberculosis and mulƟ -drug resistant 
tuberculosis in Vietnam: a randomized controlled trial – 
awarded 2019-2021. Professor Greg Fox. ($33,150).

NHMRC Centre of Research Excellence for Tuberculosis, 
Seed Funding. Saliva-based therapeuƟ c drug 
monitoring of levofl oxacin and linezolid in paƟ ents 
with MDR-TB: A feasibility study in Vietnam – awarded 
2020-2022. Professor Jan-Willem Alff enaar. ($14,000).

AWARDS AND PRIZES
Royal Australasian College of Physicians Medal for 
InternaƟ onal Health, 2021. Professor Greg Fox.

HIGHLIGHTS 2020-2021
From 2019-2022, Professor Guy Marks is serving as the 
President of the InternaƟ onal Union of Tuberculosis 
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and Lung Diseases, the oldest internaƟ onal 
organisaƟ on responsible for lung health globally.

During the COVID-19 pandemic, the team of the 
Woolcock InsƟ tute of Medical Research has made 
a substanƟ al contribuƟ on to the public health and 
research response in Vietnam. With the support of the 
Australian Department of Foreign Aff airs and Trade, the 
Woolcock team has undertaken six research studies 
focusing upon the epidemiology and transmission of 
COVID-19. Outcomes include videos and reports to 
support the COVID-19 response and esƟ mates of the 
impact of COVID-19 upon people with tuberculosis in 
Vietnam. This research has been presented as keynote 
addresses at Vietnam’s leading lung society meeƟ ngs. 
The Woolcock team supporƟ ng these projects was led 
by Professor Greg Fox, Professor Guy Marks and Dr Thu 
Anh Nguyen. This is implemented in close partnership 
with Vietnamese colleagues.

The fi ndings of the ACT4 Clinical Trial was published 
in the Lancet Public Health in 2021. This fi ve-country 
study showed that a health system intervenƟ on was 
able to increase screening for latent TB infecƟ on. This 

has important implicaƟ ons for public health policy 
globally, where there are major gaps in treatment of 
latent TB infecƟ on. The project was led internaƟ onally 
by Professor Dick Menzies (McGill University), and in 
Vietnam by Professor Nguyen Viet Nhung (NaƟ onal TB 
Program Director) and Professor Greg Fox (Woolcock 
InsƟ tute). 

PhDs AWARDED
Dr Eric Huang was awarded his PhD at the University 
of New South Wales for his research on chronic lung 
disease in Vietnam. He conducted his research within 
the VCAPS project, funded by the Global Alliance of 
Chronic Disease. Supervisors: Professor Guy Marks 
(primary supervisor) and Professor Greg Fox.

PRESENTATIONS
In 2021, Professor Greg Fox and Dr Kavi Velen (a 
post-doctoral researcher affi  liated with the Woolcock) 
presented fi ndings of a systemaƟ c review of screening 
for tuberculosis among household contacts to a WHO 
Guideline Development Group. The evidence review 
directly informed global TB control recommendaƟ ons 
and built upon previous research in Vietnam. 
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DIRECTOR: Professor Maija Kohonen-Corish

The revoluƟ onary new Centre for Lung Cancer 
Research was built at the Woolcock InsƟ tute of 
Medical Research with the fi nancial support of NSW 
Health and the Offi  ce of Health and Medical Research. 
This modern, purpose-built research centre is now 
well-established and is changing the way a deadly 
cancer is diagnosed, treated and studied both in 
Australia and globally. Our fl agship projects include:
• Understanding how the human microbiome is 

altered in lung cancer and how it can be exploited 
in treatment

• Developing of microbiome-based tests to idenƟ fy 
therapy resistance and intervenƟ ons to reverse the 
resistance

• Establishing preclinical evidence for a new type of 
targeted therapy in lung cancer

• Developing innovaƟ ve stents and surgical aids for 
paƟ ents undergoing surgery for lung cancer

This will lead to the development of new intervenƟ ons 
to boost therapy responsiveness for all lung cancer 

WOOLCOCK CENTRE FOR LUNG CANCER RESEARCH 
& LUNG CANCER RESEARCH NETWORK

paƟ ents and provide early diagnosis for those at 
risk. AcƟ ng as a hub for researchers working in the area 
of lung cancer, the facility is collecƟ ng Ɵ ssue, cellular 
material and paƟ ent-related informaƟ on to a dedicated 
biobank and data centre. Several projects are running 
in the state-of-the-art laboratory in collaboraƟ on with 
local health districts and research insƟ tutes.

GRANTS 
Lung FoundaƟ on Australia. Lung Microbiome as a 
Biomarker of TherapeuƟ c Response in Lung Cancer – 
awarded 2021-2022. Dr Anna McLean. ($10,000).

Cancer Council NSW, Project Grant. Defi ning new 
molecular mechanisms and therapy targets in 
colorectal cancer – awarded 2019-2021. Professor 
Maija Kohonen-Corish. ($450,000).

The Ross Trust, Project Grant. Understanding Cancer 
Development in Infl ammatory Bowel Disease – 
awarded 2020-2022. Professor Maija Kohonen-Corish. 
($300,000).

Perpetual, Impact Philanthropy.  – awarded 2021-2022. 
Professor Maija Kohonen-Corish. ($100,000).
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The Ann Woolcock lecture promotes medical research 
in respiratory health.  It is an annual event that 
honours the contribuƟ on of Professor Ann Woolcock to 
the research community.  

Invited researchers share their ideas with industry, 
policy makers, doctors, specialists and paƟ ents with 
a view to prompƟ ng new collaboraƟ ons to improve 
respiratory health.  

The program also facilitates the visit of eminent 
respiratory clinicians and scienƟ sts to the Woolcock for 
an exchange of ideas, skills and techniques with our 
researchers.

2020
The Ann Woolcock Lecture was cancelled due to 
COVID-19.

THE ANN WOOLCOCK LECTURE

2021
The 2021 Lecture was delivered 
by Professor Grant Waterer, 
University of Western Australia. 

Professor Grant Waterer, MBBS, PhD, MBA, FRACP, 
FCCP, is Professor of Medicine at Royal Perth Hospital 
Unit and The University of Western Australia as well 
as an adjunct Professor of Medicine at Northwestern 
University, Chicago and adjunct Professor of Medicine 
at CurƟ n University. He is a respiratory specialist seeing 
general respiratory diseases but with a parƟ cular 
interest in pulmonary infecƟ ous diseases.

For the Ann Woolcock Lecture 2021, Professor Grant 
Waterer looked back over the great plagues and 
pandemics of the past, how they shaped history, how 
they might put the COVID-19 pandemic into historical 
context, and what lessons we can draw from the past 
to deal with COVID-19 and future pandemics.

Emergency hospital during Spanish Flu epidemic, 1918. NaƟ onal Museum of Health and Medicine
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The Woolcock Clinic is a world-leading medical centre, 
specialising in the diagnosis and treatment of all sleep 
and breathing disorders. 

Our unique, mulƟ disciplinary approach provides our 
paƟ ents with access to over 45 specialƟ es, including 
respiratory and sleep medicine, neurology, psychiatry, 
psychology, geriatrics, rehabilitaƟ on medicine, 
endocrinology, ENT and specialised dental services, 
allergy and immunology and exercise physiology - all 
under the one roof. 

The COVID-19 pandemic presented numerous 
challenges during 2020 and 2021, which were refl ected 
in a 27 percent decline in sleep studies relaƟ ve to 
2018-2019. However, in a period when NSW public 
health insƟ tuƟ ons and numerous private faciliƟ es had 
to suspend services, the Woolcock Clinic remained 
open, performing 4,200 sleep studies and fully 
compliant with NSW Health regulaƟ ons. This service 
was much appreciated by our paƟ ents and colleagues.

Our dedicated clinicians and staff  conƟ nued to provide 
high quality paƟ ent care by adapƟ ng our infrastructure 
to provide a range of telehealth services. 

Numerous Woolcock clinicians are global and local 
health research leaders, who provide our adult, 

OUR CLINIC

adolescent and paediatric paƟ ents with access to 
diagnosƟ c innovaƟ ons and cuƫ  ng-edge evidence-
based medicine. 

The Woolcock Clinic conƟ nues to off er a 
comprehensive suite of specialised services to treat 
paƟ ents with sleep and respiratory disorders. Our clinic 
in Glebe has modern tesƟ ng faciliƟ es and comfortable 
paƟ ent accommodaƟ on for adult and paediatric sleep 
studies. Our world leading Woolcock NeuroSleep 
Clinic specialises in the diagnosis and treatment of 
neurodegeneraƟ ve and/or mental health problems, in 
addiƟ on to sleep disorders. 

The Woolcock Therapy Centre (WTC) supports our 
clinicians and their paƟ ents by providing a range of 
therapies for sleep-disordered breathing. Our 
high-quality service supports paƟ ents throughout their 
therapy journey, from the iniƟ al trialling of a CPAP 
device for as long as they need our assistance, which 
may be several years. Over 800 paƟ ents began their 
journey at the WTC during 2020 and 2021.

Although a global product recall of Philips Respironics 
devices in 2021 adversely impacted many, our WTC 
team assisted our paƟ ents in acquiring new and safe 
CPAP devices from various manufacturers.
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ArƟ cles on research and studies at the Woolcock 
appeared regularly in medical and mainstream media 
during 2020-21. Our researchers were also asked 
for expert commentary on topical news and current 
aff airs. In 2020, the aŌ er-eff ects of the summer 
bushfi res and quesƟ ons about the emerging COVID-19 
pandemic were topics of interest to the media while 
in 2021 the focus shiŌ ed to insomnia, sleep issues 
and new treatments for asthma. The methodology for 
media menƟ ons changed at the end of 2020.

2020
Number of media menƟ ons: 238
Top stories:
• 8/01/2020: Channel 10 News, Vicky KriƟ kos, 

“Bushfi re smoke haze is taking a toll on people’s 
health and many asthmaƟ cs underesƟ mate the 
risks”

• 12/01/2020: The Daily Telegraph, Helen Reddel, 
“Woman, 19, dies of asthma aƩ ack sparked by 
toxic bushfi re smoke” 

• 31/01/2020: Australian Doctor, Sayantonee 
Ghosh, “Tuberculosis in Australia” 

• 21/02/2020: ABC Online, Dianne Richards, “Does 
counƟ ng sheep get you to sleep?”

• 13/03/2020: Channel 9 News, Ron Grunstein, 
“Cannabis oil being tested to fi ght insomnia” 

• 12/04/2020: The Daily Telegraph, Brian Oliver, 
“Future pandemic: COVID-19 can happen again”

• 1/05/2020: Australian Journal of Pharmacy, 
Leanne PhilpoƩ , “Allergic rhiniƟ s: More than a 
sniffl  e and a sneeze”

• 18/05/2020: The Medical Republic, Sinthia Bosnic-
AnƟ cevich, “Teaching correct inhaler technique to 
your paƟ ents – Webcast” 

• 19/05/2020: Triple J The Hack, Chris Seton, 
“Interview about the eff ects of sleep apnea”

• 23/05/2020: SMH Good Weekend, Helen Reddel, 
“AND … BREATHE”

• 30/05/2020: The Sydney Morning Herald, Delwyn 
BartleƩ , “Not-so-sweet dreams: why so many are 
losing sleep during COVID”

• 1/06/2020: The Medical Republic, Helen Reddel, 
“Combined inhaler now on PBS for mild asthma”

IN THE MEDIA

• 17/06/2020: Cosmos Magazine, Brian Oliver, 
“Possible COVID-19 drug breakthrough welcomed”

• 14/07/2020: ABC Radio, ChrisƟ ne Cowie, “Gas 
heaters and carbon monoxide risk”

• 7/8/2020: 2GB Radio, Nathaniel Marshall, “Friday 
Health with Nat Marshall”

• 17/08/2020: medicalrepublic.com.au, Euan Tovey, 
“Stop cleaning for a minute and listen: COVID is 
mostly airborne”

• 19/09/2020: Channel 9 News, Christopher 
Gordon, “New study invesƟ gaƟ ng a link between 
poor lighƟ ng and disrupted sleep”

• 21/09/2020: Medical Journal of Australia, Guy 
Marks, “Harms from bushfi re smoke: ‘Yesterday 
was the Ɵ me to talk about it”

• 14/10/2020: 2GB, Helen Reddel, “Use of 
combinaƟ on inhaler and reliever inhaler could 
reduce fl are-ups by 60%”

• 16/10/2020: scimex.org, Brain Oliver, “Expert 
ReacƟ on: WHO COVID-19 trial fi nds remdesivir, 
hydroxychoroquine, lopinavir and interferon don’t 
save lives”

• 19/10/2020: Medianet, Daniela Traini, “Breathing 
new life into asthma treatment using the PALM of 
their hand”

• 24/10/2020: Australian Journal of Pharmacy, 
Sinthia Bosnic-AnƟ cevich, “Changing Concepts: 
Allergic RhiniƟ s”

• 6/11/2020: The ConversaƟ on, ChrisƟ ne Cowie, 
“Can we safely burn waste to make fuel?”

• 25/11/2020: Channel Nine News, Rick Wassing, 
“Sleep apnea linked to cogniƟ ve problems, 
workplace and vehicle accidents”

• 26/11/2020: 2CH Radio, Rick Wassing, “Woolcock 
researchers recruiƟ ng volunteers for sleep apnea 
brain fog study”

• 1/12/2020: The Limbic, Carol Armour, 
“Respiratory researcher wins Science Oscar”

• 8/12/2020: Channel 9 News, Sinthia Bosnic-
AnƟ cevich, “Study discovers many children with 
hay fever are not being diagnosed properly”

• 15/12/2020: The Australian, “Wearing PJs bad for 
WFH mental health”
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• 17/12/2020: The Medical Republic, Chris Seton, 
“Clinical Takeaway: Sleep deprivaƟ on in teenagers” 

2021
Number of media menƟ ons:  158

Top stories:

• 16/01/2021: New ScienƟ st, David Chapman 
and Cindy Thamrin, “Put your clothes on: Medical 
Journal of Australia’s golden stethoscope award”

• 1/02/2021: NaƟ onal Law InsƟ tute Journal, 
Delwyn BartleƩ , “Losing sleep”

• 18/02/2021: LabOnline, SInthia Bosnic-AnƟ cevich, 
“GSK funding research into respiratory condiƟ ons”

• 28/02/2021: Channel TEN News, Chris Seton, 
“Sleep researchers have warned parents to be 
vigilant about their children’s bedƟ mes”

• 13/04/2021: SBS Insight, Simon Lewis and Chris 
Seton, “While you were sleeping”

• 23/04/2021: Oncology Republic, Maija Kohonen-
Corish, “Lung Cancer is more red-crowned toadlet 
than koala” 

• 11/05/2021: ABC Central West NSW, Leanne 
Poulos, “Breathlessness Survey Interview”

• 12/05/2021: The Medical Republic, Helen Reddel, 
“GINA releases 2021 asthma strategy”

• 20/05/2021: SSEAC Stories podcast, Greg 
Fox, “Keeping Lungs Healthy: A Discussion of 
Respiratory Health in Vietnam”

• 1/06/2021: Seven News, Ron Grunstein, “Rest 
assured help is on hand with melatonin available 
over the counter at chemists for over 50s”

• 4/06/2021: The Australian, Euan Tovey, “Debate 
on droplet spread up in the air”

• 5/06/2021: Channel 9 News, Camilla Hoyos, “Pills 
used for sleep, the focus of a new trial to boost 
memory and thinking”

• 11/06/2021: The Medical Republic, Greg King, 
“Telehealth no replacement for doctor-paƟ ent 
connecƟ on”

• 9/07/2021: AAP FactCheck, Brian Oliver, “Ginger 
treatment for lung condiƟ ons hasn’t crystallised”

• 9/08/2021: The Medical Republic, Helen Reddel 
and Cindy Thamrin, “Is your asthmaƟ c paƟ ent 
chaoƟ c?”

• 13/08/2021: Australian Journal of Pharmacy, 
Bandana Saini, “ReacƟ ng to allergy symptoms”

• 14/09/2021: ABC Radio Regional, Christopher 
Gordon, “Interview - A good night’s sleep during 
lockdown”

• 3/10/2021: Your Life Choices Podcast, Wai Kuen 
Chow, “Expert Ɵ ps to improve sleep” 

• 11/10/2021: ABC Online, Euan Tovey, “What are 
dust mites, why do they cause allergies and can we 
get rid of them?”

• 27/10/2021: ABC iView, Thu Anh Nguyen, “TB –
When a doctor becomes a paƟ ent”

• 29/10/2021: Cosmos Magazine, Hui Xin Ong, 
“Fast-tracking new aerosol treatments”

• 10/11/2021: The Medical Republic, Chris 
Blackwell, “HealthEd: Sleep and Depression”

• 19/12/2021: ABC Everyday, Rick Wassing, “How 
the moon can aff ect sleep”

• 23/12/2021: Research Australia Inspire Magazine, 
Carol Armour, “CelebraƟ ng 40 years of helping 
Australians breathe and sleep beƩ er”

DIGITAL MEDIA
During the calendar year 2021, growth in digital  
engagement included:
• Website hits/traffi  c doubled 102 percent to over 

700 pageviews per day
• NewsleƩ er reach grew by 35 percent to nearly 

3,500 opens per newsleƩ er
• NewsleƩ er engagement grew by 149 percent to 

around 1,000 clicks per newsleƩ er
• NewsleƩ er subscribers increased by 28 percent to 

just over 6,000 subscribers
• Facebook organic reach doubled to over 300 

impressions per post
• TwiƩ er engagement rate rose by one percentage 

point to nearly 4 percent
• LinkedIn reach increased by 71 percent to over 500 

impressions per post
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Below is a list of the Board CommiƩ ees that operated 
in 2020 and 2021 and their membership (listed by 
Chair, followed by member’s surname in alphabeƟ cal 
order):

FINANCE AND RISK COMMITTEE
Members: Julie Osbourne (C), Carol Armour, Robert 
Estcourt, Cansy Iƫ  mani, Greg Kaplan, Jayne Shaw, Ian 
White.

Below is a list of the Woolcock commiƩ ees that 
operated in 2020 and 2021 and their membership:

WOOLCOCK EXECUTIVE COMMITTEE
Members: Carol Armour (C), Sinthia Bosnic-AnƟ cevich, 
Wai Kuen Chow, Greg Kaplan, Brian Oliver, BreƩ  Toelle, 
Daniela Traini, KrisƟ na Vincenc, Paul Young.

NEXT GENERATION COMMITTEE
Members: Brian Oliver (C), Juhura Al-mazi, Yik Chan, 
ChrisƟ ne Cowie, Hanieh Mahvizani, Diren Reddy, Sarah 
Serhal, Kavindhran Velen, Rick Wassing, Mohamed 
Zawahir. 

RESEARCH COMMITTEE
Members: BreƩ  Toelle (C), Carol Armour, Akshay 
Bhumkar, Biljana Cvetkovski, Greg Kaplan, Greg King,  
Maija Kohonen-Corish, Nathaniel Marshall, Brian 
Oliver, Hui Xin Ong, Craig Phillips, Sandra Ruƫ  ng, 
Bandana Saini. 

RESEARCH LEADER COMMITTEE
Members: Daniela Traini (C), Alaina Ammit, Sinthia 
Bosnic-AnƟ cevich, Angela D’Rozario, Greg Fox, 
Christopher Gordon, Ron Grunstein, Camilla Hoyos, 
Greg King, Maija Kohonen-Corish, Guy Marks, 
Nathaniel Marshall, Brian Oliver, Hui Xin Ong, Craig 
Phillips, Helen Reddel, Bandana Saini, Cindy Thamrin, 
BreƩ  Toelle, Paul Young. 

OUR COMMITTEES

CLINICAL COMMITTEE
Members: Wai Kuen Chow (C), Delwyn BartleƩ , Chris 
Blackwell, Magorzata Bronisz, Liz Cayanan, Michelle 
Donegan, Ron Grunstein, Greg Kaplan, Shweta Naik, 
Andrew Ng, Jeremy Sparkes, Aruvi Thiruvarudchel, 
Andrew Treptow, KrisƟ na Vincenc. 

DEVELOPMENT COMMITTEE
Members: Sinthia Bosnic-AnƟ cevich (C), Alaina Ammit, 
Delwyn BartleƩ , Emma Funnell, Rachel House, Maija 
Kohonen-Corish, Christopher Madden, Hui Xin Ong, 
Craig Phillips, Leanne Poulos, Cindy Thamrin, KrisƟ na 
Vincenc, Anna Yeung. 

WHS COMMITTEE
Members: Catherine Shread (C), Juhura Al-mazi, 
Akshay Bhumkar, Cindi Elstub, Ann-Marie Gregory, 
Greg Kaplan, Shweta Naik, Diren Reddy, John Reynolds, 
Jeremy Sparkes, Yana Suslik, Rick Wassing. 

MANAGEMENT COMMITTEE (2020)
Members: Carol Armour (C), KersƟ n Bass, Sinthia 
Bosnic-AnƟ cevich, Joanne EllioƩ , KrisƟ na Vincenc.

MANAGEMENT COMMITTEE (2021)
Members: Carol Armour (C), KersƟ n Baas, Sinthia 
Bosnic-AnƟ cevich, Ann-Marie Gregory, Greg Kaplan, 
KrisƟ na Vincenc.

OPERATIONS COMMITTEE (202O only)
Members: Joanne Elliot (C), Akshay Bhumkar, Cansy 
Iƫ  mani, Kariss O’Connor-Kerr, Catherine Shread.
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FINANCIAL PERFORMANCE

The economic environment in 2020 and 2021 
conƟ nued to be challenging for many not-for-profi t 
and for-profi t organisaƟ ons. Despite the industry-
wide slowdown caused by the COVID-19 pandemic, 
research at the Woolcock InsƟ tute of Medical Research 
conƟ nued to be recognised in Australia and worldwide 
for its excellence, and individuals within the Woolcock 
conƟ nued their ground-breaking invesƟ gaƟ ons. 

Our research acƟ vity conƟ nues to be the main driver 
of acƟ vity at the Woolcock. CompeƟ Ɵ on for research 

grants in 2021 conƟ nued to increase across the 
research sector. However, Woolcock scienƟ sts sƟ ll won 
a number of major research grants.  The Sleep, Lung 
Cancer, Vietnam and Respiratory Technology groups 
were all awarded major grants. The Woolcock Clinic 
remained open and conƟ nued to provide services to 
the community. 

The 2021 fi nancial result for the Woolcock was a 
defi cit of $226,579 compared to a surplus of $597,632 
in 2020.
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$ $

REVENUE 2021 2020

Revenue 14,502,524 15,263,877

Total revenue 14,502,524 15,263,877

EXPENSES

Personnel expenses (7,665,458) (7,920,176)

DepreciaƟ on expenses (1,012,450) (1,144,618)

Occupancy expenses (472,972) (421,173)

Research equipment and materials (3,335,080) (3,045,683)

Offi  ce administraƟ on and materials (586,577) (581,787)

Other expenses (1,656,566) (1,552,808)

Total expenditure (14,729,103) (14,666,245)

Surplus/(defi cit) from operaƟ ng acƟ viƟ es (226,579) 597,632

STATEMENT OF PROFIT OR LOSS
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STATEMENT OF FINANCIAL POSITION

$ $

ASSETS 2021 2020

Cash and cash equivalents 5,592,362 9,517,793

Trade and other receivables 741,337 3,218,999

Inventories 73,194 39,433

Other fi nancial assets 13,587,731 7,895,539

Other assets 239,017 176,389

Total current assets 20,233,641 20,847,353

Property, plant and equipment 749,261 1,408,908

Right of use assets 1,391,331 44,067

Total non current assets 2,140,592 1,452,975

Total assets 22,374,233 22,300,328

LIABILITIES 2021 2020

Trade and other payables 1,158,298 1,083,772

Provisions 725,644 631,573

Lease liabiliƟ es 573,539 35,483

Contract liabiliƟ es 11,675,403 12,796,921

Total current liabiliƟ es 14,132,884 14,547,749

Provisions 286,300 285,268

Lease liabiliƟ es 725,112 10,795

Total non current liabiliƟ es 1,011,412 296,063

Total liabiliƟ es 15,144,296 14,843,812

Net assets 7,229,937 7,456,516

EQUITY 2021 2020

Retained earnings 7,229,937 7,456,516

Total equity 7,229,937 7,456,516
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BOARD OF DIRECTORS

ROBERT ESTCOURT AM (CHAIRMAN OF THE BOARD)
Appointed 14 September 2005

Member of the Lung FoundaƟ on of Australia Investment Advisory CommiƩ ee 
(2020-); Director Brookvine Pty Limited (2004-); Director and Chair of Finance 
and Risk CommiƩ ee Radio 2RPH; Member Australasian Sleep AssociaƟ on Finance 
CommiƩ ee; Investment Consultant to The Royal Australian & New Zealand College 
of Ophthalmologists (RANZCO) (2013-); Consultant AA SoluƟ ons (2012-); Director 
e Clipse Online (2010-2016); Director Innova Asset Management (2014-2015); 
Independent Investment CommiƩ ee Member Charter Hall Opportunity Funds (2005-
2014); Chairman Austock Asset Management (2007-2009), Director & Chief ExecuƟ ve 
Offi  cer, Retail Cube Limited (2004-2006); Principal, Estcourt Associates (2003-) ; 
Director of AMP Porƞ olio Businesses (2002-2003); Director and Head of Cobalt RunOff  
Services Ltd (2000-2002); AMP Group GIO Task Force (1999-2000); Director, AMP Asset 
Management (1992-1999); Head of AMP Investments, New Zealand, 1990 1992; Head 
of Investment Strategy; Equity Research, AMP Investments (1986-1990); Assistant 
General Manager, Investment Division, UAL Merchant Bank (1974-1986). In 2021, 
Robert was awarded a Member of the Order of Australia for his signifi cant service to 
the fi nancial management sector.

PROFESSOR CAROL ARMOUR AM (EXECUTIVE DIRECTOR)
Appointed 10 April 2012
Appointed ExecuƟ ve Director 1 July 2012

Professor Armour has worked in the area of asthma research at a basic scienƟ fi c and 
clinical level. Her invesƟ gaƟ ons span the breadth of asthma research from the cellular 
mechanisms to the translaƟ on of new ways to treat asthma within the health system. 
She is on the Australian Respiratory Council, The NaƟ onal Asthma Council and has 
chaired the NaƟ onal Asthma Monitoring Advisory CommiƩ ee, worked on the NaƟ onal 
TherapeuƟ c Guidelines and the Australian Medicines Handbook. From 2003-2006 she 
was a member of the NHMRC Research CommiƩ ee and was the Chair of the Training 
Awards CommiƩ ee. She was Pro-Vice Chancellor, Research, at The University of Sydney, 
from 2006 to2009. In 2005, she was made a Fellow of the PharmaceuƟ cal Society for 
her services to the profession, and she was awarded the Australasian PharmaceuƟ cal 
Science AssociaƟ on (APSA) medal for research in 2007. She was an Associate Dean 
in the Faculty of Medicine unƟ l 2018 and was made a Payne-ScoƩ  Professor by The 
University of Sydney in 2018. In 2019, she was awarded an AM for her signifi cant 
service to medical educaƟ on and asthma management. In 2020, she was awarded the 
presƟ gious Eureka Prize for Outstanding Mentor of Young Researchers, in recogniƟ on of 
her lifelong passion for mentoring and career development of staff  and students.

IAN WHITE (COMPANY SECRETARY)

Appointed 1 May 2012

Ian White has over 40 years’ experience within the fi nancial services industry across 
various general management and company secretarial roles.
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PROFESSOR BRUCE ROBINSON AC
Appointed 30 May 2006

Fellow in Medicine, Harvard Medical School (1986-1988); Instructor in Medicine, 
Harvard Medical School (1988-1989); Pioneered and Head, Molecular GeneƟ cs Unit 
(1989 - then transiƟ oned to Co-Head, Cancer GeneƟ cs in 2010-), Co-Head of the 
Kolling InsƟ tute of Medical Research (1989- ); Professor of Medicine (Endocrinology), 
The University of Sydney (1992); Head, Department of Medicine, The University of 
Sydney, Northern Clinical School (1996-2001); Chairman, Department of Medicine, 
The University of Sydney (1998-1999); Head, Division of Medicine, Royal North Shore 
Hospital (1998-2006); Chairman, Hoc Mai, Australia Vietnam Medical FoundaƟ on, The 
University of Sydney (2001-); Associate Dean (InternaƟ onal) Faculty of Medicine, The 
University of Sydney (2003-2005); Dean, Faculty of Medicine, The University of Sydney 
(2006-2016); awarded Member of the Order of Australia AM in Queen’s Birthday 
Honours (2012); Chair, NaƟ onal Health and Medical Research ScienƟ fi c Council (2015-
); Chair, Medicare Benefi ts Schedule (MBS) Review Taskforce (2015-2020); Director, 
Cochlear Limited (2017-); Director, Mayne Pharma Group Limited (2014-); Director 
QBioƟ cs Group Ltd (2018-), Companion (AC) in the General Division of the Order of 
Australia (2020).

JULIE OSBORNE
Appointed 30 May 2012

Ms Julie Osborne has extensive experience across a range of sectors including in 
excess of 25 years in fi nancial services. She currently chairs the Board of AsseƟ nsure 
Pty Limited and serves as a non-execuƟ ve director on the Boards of Auto & General 
Insurance Company Limited, NSW Crown Holiday Parks Land Manager and Police Bank 
Limited. Julie has also consulted to KPMG in the Audit, Assurance and Risk ConsulƟ ng 
Division regarding the strategic alignment of capability and business development. 
Previously, in her execuƟ ve career, Julie was an ExecuƟ ve Director at Westpac Banking 
CorporaƟ on for 15 years where she led the Structured Finance business within the 
Treasury Division and served on various Westpac Group subsidiary companies in 
Australia and the United States. Julie is a past member of the Summerland Financial 
Services Limited Board and the Starlight Children’s FoundaƟ on NSW Advisory Board.

PROFESSOR MATTHEW PETERS
Appointed 8 October 2015

Professor MaƩ hew Peters is a Respiratory Physician and Head of Respiratory Medicine 
at Concord Hospital. He holds academic appointments at Macquarie University and The 
University of Sydney. He has long had an interest in preventaƟ ve health and was Chair 
of AcƟ on on Smoking and Health (ASH) for many years. He is a past President of the 
Thoracic Society of Australia and New Zealand. He has research interests in respiratory 
physiology and the pulmonary and cardiac responses to hypoxia. He was made a 
Member of the Order of Australia for signifi cant services to medical educaƟ on in the 
2019 Honours list.

SIMON BLACKBURN
Appointed 20 September 2013

Director, The Hunger Project Australia (2014- ), Senior Partner, McKinsey & Company, 
Sydney (2012- ), Partner, McKinsey & Company, Sydney (2008-2012), Partner, McKinsey 
& Company, Boston (2004-2008), Consultant, McKinsey & Company, Boston (1997- 
2004), Director, Parents as Teachers, USA (2007-2013), Director MassachuseƩ s STEM 
collaboraƟ ve, USA (2004-2007), Research Engineer, Telstra (1992-1993).
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JAYNE SHAW
Appointed 12 October 2016

Ms Jane Shaw has signifi cant experience in healthcare management and an experienced 
clinical background in nursing. She has acted in senior management roles in two 
Australian private hospitals and established an Australian and internaƟ onal consulƟ ng 
business which was sold to Healthsouth, a large US Healthcare company. AŌ er this, she 
became the co-founder of Vision Group, a business that was successfully listed on the 
ASX. Ms Shaw has been a member of several private healthcare boards involved with 
specialist consolidaƟ on including cardiology, cancer care, orthopaedics, and women’s 
health and has conƟ nued to work with private equity fi rms on local and internaƟ onal 
healthcare transacƟ ons. She also holds posiƟ ons on the boards of Mable Technologies, 
the Woolcock InsƟ tute of Medical Research, and the Hareda FoundaƟ on, and as 
Chairman of BCAL DiagnosƟ cs.

DAVID MACINTOSH AM
Appointed 7 April 2021

Member of the Order of Australia 2011, awarded NaƟ onal Medal for Service 2014, 
Chairman, The Macintosh FoundaƟ on, Macintosh Chair of Paediatric Respiratory 
Medicine – Endowed Chair 29 November 2005 in perpetuity; Founder since 2013 and 
Benefactor since 2007, Royal Alexandra Hospital for Children - The Children’s Hospital 
at Westmead; Director, The Australian Lung FoundaƟ on (1994-2013); Governor, St 
Vincent’s Hospital, Curran FoundaƟ on; Life Governor, Melanoma InsƟ tute of Australia; 
Deputy Chairman, Ainsworth Charitable FoundaƟ on (2016-); ExecuƟ ve Chairman, 
Manager Director and Independent Director of ASX listed public companies and private 
companies over 28 years; 35 years of Senior Management and Director level in the 
Transport and ConstrucƟ on Industries in Australia and Europe; AcƟ vely involved in the 
Surf Life Saving movement for over 50 years; Life Member, Long Reef Surf Life Saving 
Club Inc.; Life Member, Collaroy Surf Life Saving Club Inc.; Life Member, City TaƩ ersalls 
Club; Director, Vice President, United NaƟ ons Australia AssociaƟ on (NSW) 2017-2019; 
Appointed Australia’s United NaƟ ons Goodwill Ambassador Oceans – Life Under Water 
SDG-14 and The Pacifi c, 2018–2019 and Principal Advisor, Marine Life, and Oceans and 
The Pacifi c–United NaƟ ons AssociaƟ on of Australia (2019-); Awarded Honorary Associate 
Life Membership TSANZ 2020; Appointed to the Board of ARC in 1997; President of ARC 
(2000-2013, 2019-); Vice President of ARC (2013-2019); Elected Life Governor of ARC in 
2010. Director, Woolcock InsƟ tute of Medical Research (2000-2011 and 2021-).

FIONA CAMPBELL
Appointed 22 February 2017

Fiona Campbell was admiƩ ed to pracƟ se law as a solicitor in the Supreme Court of 
New South Wales in 1993. She is currently a solicitor in private pracƟ ce at Vizzone 
Ruggero Twigg Lawyers (1997-) specialising in plainƟ ff  medical negligence and other 
personal injury liƟ gaƟ on. Fiona has a parƟ cular interest in psychiatric injury and forensic 
mental health. She has conducted many cases for plainƟ ff s in numerous areas of 
medical specialƟ es including orthopaedic surgery, obstetrics, maternal-foetal medicine, 
neurosurgery, infecƟ ous diseases, ophthalmic surgery and oncology. Prior to her 
employment with VRT Lawyers, Fiona commenced her legal career at Blake Dawson 
Waldron (now Ashurst) where she joined the insurance (Medical Defence) pracƟ ce group 
acƟ ng for a large medical indemnity insurer, United Medical Defence. Fiona gained wide-
ranging experience and medical knowledge acƟ ng for doctors in civil liƟ gaƟ on as well as 
disciplinary and Health Care Complaints Commission proceedings.
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2020 

Acheson, L. S., Rogers, P. G., Thamrin, C., Peters, 
M. J., Farah, C. S., & Seccombe, L. M. (2020). 
Acute cardiopulmonary responses during expert 
trumpet performance. Respiratory Physiology and 
Neurobiology, 281. doi:10.1016/j.resp.2020.103493

Ainge-Allen, H. W., & Yee, B. J. (2020). A moment on 
the lips, a lifeƟ me on the mask: Weight-loss programs 
and sleep apnea. Journal of Clinical Sleep Medicine, 
16(4), 471-472. doi:10.5664/jcsm.8384

Aji, M., Glozier, N., BartleƩ , D., Peters, D., Calvo, R. 
A., Zheng, Y., Grunstein, R., & Gordon, C. (2020). A 
feasibility study of a mobile app to treat insomnia. 
Transl Behav Med. doi:10.1093/tbm/ibaa019

Ali, M. K., Kim, R. Y., Brown, A. C., Donovan, C., Vanka, 
K. S., Mayall, J. R., Liu, G., Pillar, A. L., Jones-Freeman, 
B., Xenaki, D., Borghuis, T., Karim, R., Pinkerton, J. 
W., Aryal, R., Heidari, M., MarƟ n, K. L., Burgess, J. K., 
Oliver, B. G., Trinder, D., Johnstone, D. M., Milward, E. 
A., Hansbro, P. M., & Horvat, J. C. (2020). CriƟ cal role 
for iron accumulaƟ on in the pathogenesis of fi broƟ c 
lung disease. J Pathol. doi:10.1002/path.5401

Ali, M. K., Kim, R. Y., Brown, A. C., Mayall, J. R., Karim, 
R., Pinkerton, J. W., … Xenaki, D., Oliver, B. G., … 
Horvat, J. C. (2020). Crucial role for lung iron level and 
regulaƟ on in the pathogenesis and severity of asthma. 
Eur Respir J, 55(4). doi:10.1183/13993003.01340-2019

Alsdurf, H., Oxlade, O., Adjobimey, M., Ahmad Khan, F., 
Bastos, M., Bedingfi eld, N., … Buu, T. N., … Nguyen, T. 
A., … Menzies, D. (2020). Resource implicaƟ ons of the 
latent tuberculosis cascade of care: a Ɵ me and moƟ on 
study in fi ve countries. BMC Health Serv Res, 20(1), 
341. doi:10.1186/s12913-020-05220-7

Azzi, E., KriƟ kos, V., Peters, M., Price, D., Cvetkovski, 
B., Alphonse, P. S., & Bosnic-AnƟ cevich, S. (2020). 
PercepƟ ons, aƫ  tudes, and behaviors of short-acƟ ng 
beta(2) agonist users: an Australian cross-secƟ onal 
community pharmacy-based study. J Asthma, 1-11. doi:
10.1080/02770903.2020.1841223

BaggoƩ , C., Chan, A., Hurford, S., Fingleton, J., Beasley, 
R., Harwood, M., Reddel, H. K., & Levack, W. M. M. 
(2020). PaƟ ent preferences for asthma management: 
a qualitaƟ ve study. BMJ Open, 10(8), e037491. 
doi:10.1136/bmjopen-2020-037491

PUBLICATIONS

BaggoƩ , C., Hansen, P., Hancox, R. J., Hardy, J. K., 
Sparks, J., Holliday, M., Weatherall, M., Beasley, 
R., Reddel, H. K., & Fingleton, J. (2020). What 
maƩ ers most to paƟ ents when choosing treatment 
for mild-moderate asthma? Results from a 
discrete choice experiment. Thorax. doi:10.1136/
thoraxjnl-2019-214343

BaggoƩ , C., Reddel, H. K., Hardy, J., Sparks, J., 
Holliday, M., Corin, A., … Fingleton, J. (2020). PaƟ ent 
preferences for symptom-driven or regular preventer 
treatment in mild to moderate asthma - fi ndings from 
the PRACTICAL study, a randomised clinical trial. Eur 
Respir J. doi:10.1183/13993003.02073-2019

BaggoƩ , C., Reddel, H. K., Hardy, J., Sparks, J., 
Holliday, M., Corin, A., … Glensor, S., O’Connor, D., 
Porrachia, A. C., & PracƟ cal study team. (2020). 
PaƟ ent preferences for symptom-driven or regular 
preventer treatment in mild to moderate asthma - 
fi ndings from the PRACTICAL study, a randomised 
clinical trial. European Respiratory Journal, 55(4). 
doi:10.1183/13993003.02073-2019

Barbara, S. A., KriƟ kos, V., Prince, D. B., & Bosnic-
AnƟ cevich, S. (2020). IdenƟ fying paƟ ents at risk of 
poor asthma outcomes specifi cally associated with 
inhaler technique. J Asthma, 1-18. doi:10.1080/027709
03.2020.1742353

BasheƟ , I. A., Nassar, R., Barakat, M., Alqudah, R., 
Abufarha, R., MukaƩ ash, T. L., & Saini, B. (2020). 
Pharmacists’ readiness to deal with the coronavirus 
pandemic: Assessing awareness and percepƟ on 
of roles. Res Social Adm Pharm. doi:10.1016/j.
sapharm.2020.04.020

Bastos, M. L., Campbell, J. R., Oxlade, O., Adjobimey, 
M., Trajman, A., Ruslami, R., … Toelle, B. G., … K., 
Menzies, D. (2020). Health System Costs of TreaƟ ng 
Latent Tuberculosis InfecƟ on With Four Months 
of Rifampin Versus Nine Months of Isoniazid in 
Diff erent Seƫ  ngs. Ann Intern Med, 173(3), 169-178. 
doi:10.7326/m19-3741

Bedard, A., Anto, J. M., Fonseca, J. A., Arnavielhe, S., 
Bachert, C., Bedbrook, A., … Bosnic-AnƟ cevich, S., … 
O., & Basagana, X. (2020). CorrelaƟ on between work 
impairment, scores of rhiniƟ s severity and asthma 
using the MASK-air((R)) App. Allergy. doi:10.1111/
all.14204
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Bédard, A., Basagaña, X., Anto, J. M., Garcia-Aymerich, 
J., Devillier, P., Arnavielhe, S., … Bosnic-AnƟ cevich, S., 
& the Mask study group. (2020). Treatment of allergic 
rhiniƟ s during and outside the pollen season using 
mobile technology. A MASK study. Clin Transl Allergy, 
10(1). doi:10.1186/s13601-020-00342-x

BerƟ lsson, E., Serhal, S., Emmerton, L., Bosnic-
AnƟ cevich, S., Krass, I., Bereznicki, B., … Armour, 
C., & Saini, B. (2020). Pharmacists experience of 
and perspecƟ ves about recruiƟ ng paƟ ents into a 
community pharmacy asthma service trial. Research 
in Social and AdministraƟ ve Pharmacy. doi:10.1016/j.
sapharm.2020.05.012

Bosnic-AnƟ cevich, S., Smith, P., Abramson, M., 
Hespe, C. M., Johnson, M., Stosic, R., & Price, D. B. 
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