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Research Update 2007



The Baker Heart Research Institute 
leads the nation’s research fi ght against 
cardiovascular disease, its causes and 
complications.

All our research efforts are aimed at 
reducing the incidence of, and providing 
better treatments and cures for, these 
conditions:

• Diabetes and Obesity
• Acute coronary syndromes 
• Heart failure

The following pages provide an overview 
of these health problems and our team’s 
various molecular, cellular, physiological 
and clinical research efforts towards 
solving them. 
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The deadly trio of obesity, diabetes and 
cardiovascular disease is our most 
serious impending health burden. 
Premature death and disability from 
these conditions continues to rise and 
the international community is being 
crippled, both socially and economically, 
by this ugly phenomenon. So great is the 
cost, and so widespread the problem, 
that obesity and diabetes are now 
discussed and considered at the highest 
levels of government by politicians and 
health policy-makers. Tragically most of 
the chronic disease brought on by these 
conditions is preventable. Lifestyle 
interventions and community-based 
awareness and risk reduction programs 
are in place, but new approaches are 
needed, and their effectiveness needs 
careful and regular evaluation.

The Baker is the nation’s leading 
cardiovascular research institute and we 
are evolving to keep pace with these 
growing challenges to public health. 
Refl ecting the relentless rise of diabetes 
in the community, diabetes research 
makes up some 30 per cent of the 
institute’s research efforts and we also 
have boosted our studies into the causes 
and effects of obesity. Cardiovascular 
disease is the main complication of 
diabetes, and obesity is a major 
precursor to both. We cannot afford to 
have our research efforts conducted in 
silos and so we constantly recognise, 
reinforce and investigate the interplay 
between these conditions. Supporting 
the work of our basic scientists is the 
recently revamped Preventative 
Cardiology Unit (PCU). This unit is 
devoted to reducing rates of heart 
disease in the community by increasing 

awareness of, and encouraging the 
reduction of, cardiovascular disease 
risk factors.

Part of the Baker, but based in Alice 
Springs, is the newly created Centre for 
Indigenous Vascular and Diabetes 
Research. Headed by Alex Brown, this 
satellite unit is part of our boosted 
commitment to improving the 
cardiovascular health of indigenous 
Australians – because that’s where the 
greatest disparity in our community 
occurs, in terms of cardiovascular 
disease. Mortality rates are three times 
the rate of the rest of the population, life 
expectancy is 20 years less and the 
median age of death is just a little over 
50 years. Only 2-6 per cent of aboriginal 
people are aged over 65, so the elders 
can not lead their communities because 
so many of them have passed away. 
Cardiovascular disease strikes early in 
Aboriginal people. Those aged 25-54 
are 12 times more likely to suffer 
cardiovascular disease than the rest of 
us. Behind that is diabetes which is at 
least four times more common but much 
more lethal in this group. We have much 
to be proud of in Australia, and in heart 
health we have led the world, but this is 
an area where we have been lagging, 
and we have not really come up with the 
solutions. We are striving now to 
become part of the solution to the 
nation’s indigenous health crisis.

In 2006 the Baker celebrated its 80th 
anniversary, a signifi cant milestone and 
one of which we are all proud. Far from 
resting on our laurels, however, I am 
delighted to report that 2006 was also 
one of our most productive scientifi c 
years, 239 peer-reviewed scientifi c 
publications and many of our staff 
achieving important national and 
international recognition for their 
research. One example of a major 
fi nding for the institute last year came 
from the work of Assam (Sam) El-Osta in 
the area of epigenetics. Sam’s work has 
identifi ed a unique master molecular 
controller which is responsible for 
turning genes that “misbehave” and 
cause disease “on and off”. This master 
switch underpins cancer, cardiac disease 
and a form of intellectual disability 
known as Fragile X syndrome. The 

research was published in the 
prestigious journal Nature Genetics and 
last year earned him the Amgen Medical 
Research Award.

Other research highlights included 
a study led by Merlin Thomas which 
showed that one in three type 2 
diabetic patients visiting their GPs 
carried with them symptomless, early 
stage kidney disease.

From the PCU came new research 
showing that one third of people 
receiving treatment for high cholesterol 
remain at unnecessary risk of heart 
disease. This is due to their ignorance of 
their own cholesterol levels and the 
lifestyle changes that could save their 
lives. Both of these studies refl ect the 
Baker’s focus on community as well as 
laboratory research.

In another highlight we’d like to 
congratulate Paul Nestel, an 
internationally-renowned long-serving 
Baker scientist and member of our 
senior faculty. Paul was recognised last 
year as a Distinguished Fellow by the 
International Atherosclerosis Society, for 
his professional achievements as an 
outstanding specialist in atherosclerosis 
and related diseases. Paul was the only 
Australian to earn this distinction, a sign 
of the esteem in which he is held in the 
international scientifi c community.

Murray Esler, an associate director of the 
Baker and head of the Cardiovascular 
Neuroscience division, last year won the 
prestigious Shaikh Hamdan bin Rashid Al 
Maktoum Award for Medical Sciences in 
the fi eld of Pathogenesis of 
Hypertension. Murray was also 

Foreword
By Garry Jennings AM, Director

Murray Esler won the prestigious Shaikh 
Hamdan Award

Paul Nestel was recognised by the 
International Atherosclerosis Society
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recognised locally in January of this year 
when he was awarded Member of the 
Order of Australia, for his services to 
medical science through research in 
human cardiovascular neuroscience, 
development of health policy and 
treatment policies.

I am pleased to report newer Baker 
recruits and early career scientists also 
continue to earn accolades for their 
tremendous research efforts. Among 
last year’s highlights was that Enzo 
Porrello, then a 2nd year PhD student in 
the Molecular Endocrinology lab, won the 
Young Investigator Award at the 
prestigious Angiotensin Gordon 
Conference held in France. Locally, the 
Australian Diabetes Society presented 
its two main Diabetes Australia Research 
Trust Awards to Baker scientists. The 
Millennium Type 1 diabetes award went 
to Josephine Forbes and Melinda 
Coughlin and the new Millennium Type 2 
diabetes award to Barbora de Courten, 
while the Young Investigator Award went 
to Anna Calkin. At the Keystone 
Conference on Metabolic Disease in 
Colorado, Graeme Lancaster from the 
Cellular & Molecular Metabolism 
Laboratory was awarded a scholarship to 
present his work on fatty acid-induced 
macrophage infl ammation. Graeme was 
one of only four people awarded this 
prize and the only Australian. Tony 
White, from the Clinical Physiology lab 
also won the prestigious Clinical Young 
Investigator Award at the World 
Congress of Cardiology in Barcelona. His 
work establishes a plausible mechanistic 
link between a common genetic variant 
in a matrix protease (MMP-3) and 
unstable coronary syndromes. 

Last year we introduced a new suite of 
awards to Baker scientists, designed to 
foster exciting new ideas and new 
multidisciplinary collaborations. These 
include internal competitive research 
grants as well as grants to support early 
career scientists and two stipends for 
PhD students. Congratulations to lab 
heads Sam El-Osta, Mark Febbraio, 
Stephen Duffy and Bronwyn Kingwell for 
receiving the major Baker grant under 
this new initiative. Their collaborative 
work will be the study “Does a high-fat 
diet initiate an epigenetic program for 
diabetes?” Awardees of the fi rst round 
of early career scientist grants were 
James Armitage, Michelle de Silva and 
Vance Matthews.

While supporting our existing scientists 
in new ways, we also recognise the 
importance of continuing to invest in 
new scientifi c talent. Boosting our pool 
of researchers in 2006 were some of the 
nation’s fi nest cardiovascular disease 
scientists, and I would like to welcome 
them here: Peter Kistler, a Neil Hamilton 
Fairley Fellow recently returned from 
post doctoral studies at Barts in London, 
brings to the Baker welcome research 
skills in clinical electrophysiology and 
the emerging fi eld of ablation therapy 
for cure of atrial fi brillation. Simon 
Stewart has started as the new head of 
the PCU. Simon joins us from a conjoint 
appointment at the University of South 
Australia, where he was chair of 
cardiovascular nursing and the 
University of Queensland, where he was 
professor of health research. Mark 
Febbraio joined us as head of the cellular 
and molecular metabolism laboratory. 
Mark’s team will continue to pursue his 

internationally recognised research 
into the metabolic changes that lead 
to diabetes.

Another new recruit is Markus Schlaich, 
a nephrologist and hypertension 
specialist, investigating the link between 
the sympathetic nervous system, the 
kidneys and high blood pressure.

A major scientifi c conference was held in 
October to mark our 80th anniversary. 
Baker 80 – Facing the Future of 
Cardiovascular Disease was a two-day 
symposium which attracted an 
outstanding faculty of local and 
international speakers to take stock of 
the latest advances in cardiovascular 
disease. Ralph Kelly and Albert Schomig 
were just two of our international guest 
speakers who joined our own 
researchers for the stunningly successful 
two-day event.

In November I took over the presidency 
of the Australian Association of Medical 
Research Institutes, an organisation 
representing 36 independent medical 
research institutes across Australia, 
following on from the ever-capable 
Suzanne Cory from the Walter and Eliza 
Hall Institute of Medical Research. 
Suzanne did an outstanding job when 
she held the post for the two preceding 
years, and is a hard act to follow.

On the commercialisation front this has 
also been an outstanding year. Nucleus 
Network has established itself at the 
forefront of clinical trials activity for 
Australia and the region. Other newly 
established subsidiaries are developing 
exciting new treatments for 
cardiovascular disease.

It is an exciting and busy time for the 
Baker, and its team of scientifi c and 
support staff has never been stronger. It 
is a great pleasure to work with such a 
team, supported by an outstanding 
Board of Management and our tireless 
patron Sir Laurence Muir. Add to this the 
efforts of so many community 
stakeholders including sponsors, 
volunteers, collaborators, government 
and industry, without whom none of our 
important work can be achieved.

Peter Kistler specialises in atrial fi brillation

Markus Schlaich is a hypertension specialist
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Organisational Chart

Associate Director, 
Cardiovascular 
Neurosciences

Murray Esler

Head, 
Neuropharmacology

Geoff Head

Head, Translational 
Proteomics 

Ramaciotti Centre

Greg Rice

Head, Human 
Neurotransmitters

Gavin Lambert

Associate Director, 
JDRF Diabetes & 

Metabolism

Mark Cooper

Head,
Oxidative Stress

Judy de Haan

Head, Human 
Epigenetics

Assam El-Osta

Head, Biochemistry
of Diabetic 

Complications

Merlin Thomas

Head, Kidney
Disease in Diabetes 

Karin Jandeleit-Dahm

Head, Advanced 
Glycation In Diabetic 

Complications

Josephine Forbes

Head, Genomics
of Diabetic 

Complications

Phillip Kantharidis

Head, Proliferation
& Fibrosis
in Diabetic 

Complications

Zhonglin Chai

Head, Diabetic 
Atherosclerosis

Terri Allen

Head, Cellular
& Molecular 
Metabolism

Mark Febbraio

Associate Director, 
Atherothrombosis

& Vascular

Karlheinz Peter

Head, Thrombosis & 
Myocardial Infarction

Karlheinz Peter

Head, Cell Biology

Alex Bobik

Head, Clinical 
Physiology

Bronwyn Kingwell

Head, Vascular 
Pharmacology

Jaye Chin-Dusting

Head, Cell Biology
& Diabetes

Peter Little

Head, Lipoproteins
& Atherosclerosis

Dmitri Svirdov

Head, Metabolomics

Peter Meikle

Associate Director, 
Experimental 
Cardiology &
Heart Failure

David Kaye

Head, Wynn 
Department of 

Cardiology

David Kaye

Head, Cellular 
Biochemistry

Liz Woodcock

Head, Experimental 
Cardiology

Xiao-Jun Du

Head, Cardiac 
Hypertrophy

Julie McMullen

Head, Molecular 
Endocrinology

Walter Thomas

Head, Preventative 
Cardiology

Simon Stewart

Population Health 
Research

Amanda Thrift

Centre for
Indigenous

Vascular Research

Alex Brown

Lab Manager,
Gene Bank

Melissa Barber

Risk Clinic

Jan Jennings

Director

Garry Jennings

Associate Director,
Baker Clinical

Tony Dart

Executive Director, 
Science Strategy

Jaye Chin-Dusting

Executive Director, 
Science Policy

Bronwyn Kingwell

Project Advisor

Emma Handyside

Senior Faculty

Colin Johnston
Paul Nestel
Kerin O’Dea

Clinical Core

Elizabeth Dewar

Core Facilities

• Precinct Animal Centre
• Small Animal Facility
• Proteomics Centre
• Biological Media Preparation
• Adenovirus Facility
• DNA Sequencing
• Confocal Imaging

Chief Operating 
Offi cer

David Lloyd

Chief Financial
Offi cer

Anita Furnell

 Commercialisation & 
Research Contracts

Chris Nave

Fundraising 
Development

Lyn Brodie

HR 

Julie Morris

Media

Ebru Yaman

OH&S 

Adrian Quintarelli 

IT

Ian Briggs

Chief Information 
Offi cer 

Rachael Dalton

Building 
Infrastructure

Steve Droste
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The Baker and IDI are striving to 
improve the health of the nation
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A New Force in Heart 
and Diabetes Research

Obesity rates in Australia are expected 
to double by 2025 which will represent 
29 per cent of the population, or 7.2 
million obese people. In turn, diabetes 
rates will double and the most 
detrimental effect of these projections 
will be on cardiovascular disease, 
already the major cause of death and 
disability worldwide.

Obesity, diabetes and cardiovascular 
disease are enormous public health 
problems. In order to tackle them 
effectively now and improve the nation’s 
dire public health projections, research 
forces must be combined and the best 
minds brought together. It no longer 
makes sense to work in isolation from 
our best and brightest colleagues.

This is the rationale behind the 
announcement we are combining forces 
with another world-renowned research 
organisation, the International Diabetes 
Institute, to create a new national and 
international heart and diabetes 
institute. Under this merger we will 
combine our strengths, our staff and our 
research capabilities – and indeed 
signifi cantly add to them – to better 
fi ght obesity and its cardiovascular and 
diabetic complications. This landmark, 
$29 million venture will serve as a model 
for medical research collaboration here 
and overseas. Our vision has been 
supported with a $14 million 
commitment from the federal 
Government and $5 million grant to IDI 
from the Victorian Government. We are 
in the process of raising another $15 
million to see our plans through to 
fruition by 2009. Stage one of the 
merger, including a physical relocation of 
some IDI staff to the Baker site, will be 

complete by the end of 2007, as 
will the consolidation of some 
administrative resources.

Health, environmental and social issues 
all have an effect on obesity, starting in 
utero and continuing right through until 
old age. The complexity of this problem 
requires a comprehensive range of 
research expertise, from basic biology to 
population health. Together the Baker 
and IDI will build on existing expertise to 
create an organisation that will improve 
the health of Australians now and help 
protect the health of future generations. 
Although this project is the merger of 
two outstanding organisations, we have 
been careful to plan in such a way that 
the very separate histories, characters 
and cultures of the Baker and IDI will be 
preserved and indeed enhanced. Far 
from becoming a blended and 
indistinguishable new group, the two 
institutes will retain some distinct 
pursuits and projects. But with strategic 
collaboration, IDI and the Baker are 
effectively giving us a third force in the 
fi ght against obesity – a world fi rst 
national heart and diabetes institute. 

As a combined force 
against obesity, diabetes 
and cardiovascular 
disease, the merged entity 
will expand to:

•  Develop and evaluate lifestyle 
intervention strategies such as 
nutrition and exercise, as well 
as develop the best ways to 
educate families, schools and 
communities about the need to 
make lifestyle improvements

•  Identify individuals (including 
children and indigenous Australians) 
at greatest risk of becoming obese, 
as well as identify those obese 
individuals at greatest risk of the 
cardiovascular complications 
of obesity

•  Study new experimental models of 
obesity and Type 2 diabetes to 
improve our understanding of these 
complex diseases

•  Develop and evaluate effective drug 
therapies for obesity, Type 2 
diabetes and cardiovascular disease 
for when lifestyle interventions fail

•  Extend preventative programs for 
aboriginal Australians through our 
Centre for Indigenous Vascular and 
Diabetes Research in Alice Springs

•  Identify the mechanisms and new 
treatments for the cardiovascular 
and other complications of diabetes 
and obesity

“While medical technology, 
procedures and pharmaceuticals 
continue to improve, a growing 
number of Australians are 
developing diseases and suffering 
premature death because of 
avoidable lifestyle risk factors.”

Federal Health Minister Tony Abbott, 2007
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Diabetes

In 2005, 3.2 million Australians were 
obese. Obesity is a serious and complex 
health problem, with type 2 diabetes 
and cardiovascular disease its major 
complications. In 2005 there were 
379,000 new cases of cardiovascular 
disease and 102,000 new cases of type 
2 diabetes caused by obesity. The health 
and economic burden for Australia is 
alarming: the total fi nancial cost of obesity 
was estimated at $3.7 billion in 2005.

Adding to this existing burden are 
projections that obesity rates in Australia 
will double by 2025 – translating to 7.2 
million obese Australians. The effect of 
this will see diabetes rates double, and 
the greatest pressure of these two rises 
will be on cardiovascular disease, which 
is already the major cause of death and 
disability worldwide. Conservatively, 
between 2025 and 2050, obesity will 
alone contribute to:

•  900,000 preventable hospitalisations 
for cardiovascular disease ($2.2 billion 
in hospital costs alone)

•  240,000 mainly premature deaths

The complications of diabetes include 
kidney disease, eye disease and vascular 
disease. It is a major factor in 
cardiovascular disease and the most 
common cause of kidney failure in the 
western world.

The only way to reduce the current 
disease burden of obesity and ensure 
that these projections are not realised is 
to understand it as a complex disease 
while investigating its molecular, cellular 
and physiological precursors and 
implications. The development too of 
sound preventative strategies informed 
and evaluated by research are imperative. 
If we can help reduce the development 
of new cases of obesity and diabetes we 
will dramatically improve the rate of death 
and disability, especially from cardiovascular 
disease now and in the future.

Refl ecting this need, investigations into 
diabetes and metabolic conditions makes 
up about 30 per cent of our research effort. 

Across the institute, scientists at the 
Baker are striving to understand why 
people develop complications from 
diabetes and, importantly, understand 
the mechanisms responsible for those 
complications. Research is directed at 
the development of new treatments to 
target the pathways within the body 
responsible for the development of 
diabetes and obesity-related disease. 
The current focus of research is on the 
development of new techniques for early 
diagnosis of complications, including 
gene and proteomic approaches; lifestyle 
interventions, and the development of 
drug therapies for use in cases where 
exercise and diet are not a simple answer.

Our aim is to dramatically reduce the 
incidence of obesity and diabetes, two 
largely preventable causes of death and 
disability and an increasing strain on 
health budgets around the world. A 
research-led effort, with the development 
of sound community awareness, 
education and intervention programs will 
improve the health of those suffering, 
and those at risk of, these conditions. 
In this way, our work will have direct 
effect on future projections of diabetes 
and obesity and in turn reduce the 
burden of cardiovascular disease, their 
major complication.

Some research projects 
underway include:

•  The development of drugs to increase 
the activity of antioxidant enzymes 
to reduce the effects of diabetes

•  The identifi cation of a master 
molecular controller, responsible for 
turning genes “on” and “off”, and 
how this master switch underpins 
diabetic and metabolic disease

•  How health and disease in one 
generation modifi es genes and 
affects the next, predisposing 
infants to diabetes and obesity

•  Community-based research 
understanding the incidence of 
symptomless kidney disease in 
type 2 diabetes patients

•  The comparison of advanced glycation 
end products (known as AGEs, 
these are formed when sugars in 
the blood attach to proteins in the 
body) measurements and markers 
of infl ammation and oxidative stress 
in diabetic patients to predict the 
development of cardiovascular disease

Mark Cooper leads the Baker’s 
diabetes research

A research-led effort will improve 
diabetes projections
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•  The development of a new drug
with the ability to reverse the 
detrimental effects of AGEs in the 
body, responsible for many of the 
diseases caused by diabetes

•  The way key regulatory molecules that 
control cell differentiation are 
activated: research is showing that 
this damaging process can occur as a 
result of high glucose levels

•  The identifi cation of a new protein 
molecule, CDA1, has uncovered its 
anti-proliferation properties. 
Increasing the level of this protein in a 
cell stops cell division. The role of this 
protein in diabetic complications is 
being further investigated

•  The effectiveness of drug treatments 
in diabetic atherosclerosis, or a 
hardening of the arteries caused by 
the damaging effects of diabetes, as 
well as the effectiveness of dietary 
interventions in the prevention of 
this condition

•  The complexity of the metabolic 
changes that precede diabetes and 
the development of medication to 
mimic the effects of exercise in
the body

•  Understanding that the “stickiness” of 
blood vessels that are diseased can be 
caused by molecules caused 
proteoglycans, and this may be the 
initiating step in atherosclerosis

•  Identifying genetic or other factors 
in the blood that might protect 
against diabetic complications. 
Understanding the markers of 
resistance to disease will allow early, 
preventative treatment

•  Investigation of genes and their 
products that are altered as a 
consequence of diabetes, and how the 
body is altered, on a molecular level, 
by diabetic disaese
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Acute Coronary Syndrome

Acute coronary syndrome, commonly 
known as heart attack, is an umbrella 
term referring to a set of signs and 
symptoms that suggest a reduced blood 
supply to the heart. The most common 
cause of this is the development of 
atherosclerosis, the accumulation of 
fatty deposits, known as plaques, in the 
blood vessels. It is the rupture or 
erosion of these plaques that can lead to 
heart attack and stroke and sudden 
death. Atherosclerosis is the underlying 
cause of most cardiovascular disease 
and understanding the development and 
nature of these plaques, and who is at 
greatest risk of their rupture, is a major 
research concern across the institute. 
Advances in this area will have a 
profound effect on reducing the death 
and disability caused by cardiovascular 
disease. At present we have no way of 
detecting which plaques will cause heart 
attack (and, or death) and which will not.

The direct cost of coronary heart disease 
in Australia is the largest of any single 
cardiovascular condition, costing more 
than $1.7 billion and representing nearly 
30 per cent of all costs associated with 
heart disease. Stroke is the second 
largest, at more than $1 billion. 
Coronary heart disease is also the single 
most common cause of death in 
Australia and is generally manifest as 
angina (chest pain caused by a reduced 
fl ow of blood to the heart) heart attack 
or sudden death.

Our work in this area of great 
community need focuses on the 
investigation of those cells that play an 
important role in plaque development, 

the study of nutritional approaches that 
might prevent atherosclerosis and even 
the prevention and reversal of 
cholesterol accumulation in blood 
vessels. This area of research pursuit at 
the Baker is addressing these problems 
in a range of ways, including the design 
of a new class of “intelligent” drugs. 
These will prevent clotting, or dissolve 
clots that have caused a heart attack or 
stroke but do so without the excessive 
bleeding complications that are a feature 
of currently available drugs. We are also 
working towards the identifi cation of 
biomarkers (such as levels of certain 
proteins in the blood) which, when 
added to existing knowledge of family 
history and lifestyle risk, will help 
predict coronary plaque rupture. 

Another major research focus within the 
institute investigates the effects of 
stress and psychological illness on heart 
disease. An active research program is 
underway on the link between 
depressive illness and coronary heart 
disease. Depression is known to be a 
major cause of heart disease and sudden 
death, and as an isolated risk factor it is 
equal to the risk posed by high blood 
pressure or high cholesterol. Our team 
has measured the brain transmitters in 
people newly diagnosed with depressive 
illness, and found that in about 40 per 
cent of this group the sympathetic 
nervous system is permanently switched 
on, placing the heart under unrelieved 
pressure. These fi ndings have direct 
implications for future treatment of 
sufferers of depression, a major cause of 
disability. This anomaly in their risk of 
heart attack may hold clues about 
different types of depression.

For a growing number of older 
Australians, atherosclerosis and its 
complications, including coronary heart 
disease and stroke, will be the major 
health care problem in terms of 
mortality, reduction in quality of life, 
and cost to the public health system. 
Depression is also a major health 
problem, across all demographics and 
we know this increases the risk of 
heart disease.

For many, the fi rst indication of a cardiac 
problem is sudden heart attack or death. 

Through understanding the mechanisms 
involved in the development of these 
conditions, we are developing new tests 
and new treatments to prevent these 
events and address some major barriers 
to their prevention, detection and 
treatment. Our research in this area is 
highly focused on providing direct 
benefi ts to the many people living with 
heart disease and their families. 
Importantly, we are also striving to 
prevent sudden death and chronic 
disease in those millions of people who 
are currently symptomless, but for 
whom coronary heart disease, stroke 
and heart attack are on the horizon

Some research projects 
underway include:

•  A specifi c cell type of the immune 
system, a regulatory T cell, has 
been shown by Baker scientists as 
important in controlling the 
development of atherosclerosis. 
This has important implications for 
the treatment of atherosclerosis 
and has the potential to be used in 
conjunction with other therapies to 
prevent the development of life-
threatening lesions

•  Marfan syndrome is a rare and 
devastating connective tissue 
disorder. Baker scientists are 
investigating the effects of ACE 
inhibitors in the treatment of this 
syndrome. Standard treatment to 
date has been beta blocker therapy, 
which has many side effects

Murray Esler investigates the effects of 
stress on heart disease

Karlheinz Peter is working on new 
therapies for blood clotting
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•  Baker research has revealed that 
the protein selectin is a signifi cant 
contributor to heart disease in its 
own right, and not merely an active 
biomarker. As such, drug 
treatments for disease indicated by 
its presence can focus on switching 
off the effects of this protein

•  The development of better-targeted 
treatments for blood pressure 
regulation through ongoing studies 
of the renin-angiotensin system

•  The development of a drug therapy 
that will halt the formation of 
atherosclerotic plaques by preventing 
changes in proteoglycans, protein 
molecules that exist in the blood 
vessel wall

•  New surgical treatments for the 
problem of atrial fi brillation, an 
increasingly common condition 
where the chambers of the heart 
beat out of “sync”

•  Understanding the pathway within 
the body responsible for removing 
cholesterol from the blood vessel 
wall, known as reverse cholesterol 
transport. Research focuses on the 
balance between the delivery of 
cholesterol to the blood and its 
removal

•  The neural control of the 
cardiovascular system during the 
onset of obesity and other 
metabolic disorders, and the 
mechanisms that cause 
cardiovascular diseases through 
environmental factors infl uencing 
the central nervous system

•  Investigation of the link between 
different forms of stress and heart 
disease, including the link between 
panic disorder and cardiovascular 
disease, and the effects on heart 
risk of two different types of 
treatment: cognitive behavioural 
therapy and selective serotonin 
reuptake inhibitor (SSRI) medication
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David Kaye leads the Baker’s research 
into heart failure
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Heart Failure

Despite the alarming increase in its 
prevalence, heart failure is commonly 
misunderstood as “heart attack”. In fact, 
heart failure is a debilitating, progressive 
condition that often begins as a 
response to injury of the heart muscle, 
for example after heart attack. Heart 
failure has devastating consequences for 
patients, representing a host of 
secondary conditions that result from 
the failing heart’s inability to adequately 
pump blood around the body. As more 
people survive heart attack, the 
incidence of heart failure is rising. The 
quality of life for a person with heart 
failure is dramatically reduced – normal 
daily activities like walking to the 
letterbox or making a bed can be an 
unpleasant, diffi cult and exhausting 
experience. In many cases heart failure 
leads to slow death. Understanding why 
the heart fails, and who is at risk of the 
progression of this disease is crucial 
given the rates of cardiovascular disease 
here and around the world.

•  It is currently estimated that heart 
failure affects 300,000 Australians

•  Up to 30,000 new cases develop 
each year

•  It is the third largest cause of death 
among the various forms of 
cardiovascular disease in Australia 

•  Heart failure is a major cause of 
disability in the elderly 

•  The condition represents one of the 
biggest causes of hospital bed stays 
and as such is a signifi cant drain on 
health budgets, costing millions of 
dollars in home and hospital care

The broad work of the Baker’s research 
into heart failure is centred on 
understanding the processes of heart 
failure in order to identify those who 
might be at risk of the condition and to 
halt its progression in those already 
suffering. In extreme cases, heart 
failure patients require transplant if they 
are to have any chance of survival. 
Investigations by Baker scientists range 
from efforts to improve the health of 
those who must undergo heart surgery 
to work on the cellular, molecular and 
genetic underpinnings of the progression 
from initial heart muscle damage to the 
condition of heart failure. Our scientists 
are hoping to not just treat heart failure 
better, but to cure it.

Our team has already made 
internationally renowned improvements 
to the understanding of heart failure and 
the treatment of those living with it. We 
are devoted to working on existing 
knowledge and building a better 
platform for scientists and clinicians to 
help those stricken with this condition, 
and the families who care for them. 
Under the Baker’s community arm, the 
Preventative Cardiology Unit, we are 
tracking and mapping areas in Australia 
where heart failure is most concentrated 
and conducting an analysis of the 
availability of health care services. 
This is highlighting the absence of 
adequate services in some parts of 
Australia with the greatest need, and 
will ensure patients have their health 
concerns understood.

Some research projects 
underway include:

•  Studies of the enlarged heart 
(cardiac hypertrophy) – why it is 
benefi cial to athletes but a harmful 
development in heart failure

•  Investigations of the effects of 
diabetes on the muscle of the heart, 
and how diabetes contributes to 
heart disease

•  Studies of the effects of the hormone 
relaxin on fi brotic heart tissue, and 
how it might improve the ability of a 
failing heart to pump blood

•  Better cardiac surgical techniques, 
including a novel, non-surgical 
method for mitral valve repair

•  The design of therapies that may 
regenerate hearts that have failed 
and how the muscle might be rebuilt 
to make it function better

•  The study of mechanisms whereby 
the heart responds to stimulation 
and how these processes contribute 
to heart disease

•  Ways to eliminate the risk of 
rupture of the ventricular wall, a 
serious complication of heart attack 
that almost always leads to sudden 
death. Research focuses on why it 
occurs and which drug treatments 
might prevent it

Research aims to improve the ability of 
a failing heart to pump blood

Scientists hope to cure heart failure, 
not just treat it
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Phase Ι drug trials, where a new 
drug therapy is tested in a healthy 
volunteer, are an integral part of the 
pharmaceutical industry, and the 
only way that new therapies and 
treatments can be introduced into 
the health system. 

Nucleus Network, located in the Burnet 
Tower in the Alfred Medical Research and 
Education Precinct (AMREP) is a centre 
for excellence in clinical research and 
one of Australia’s leading Phase Ι clinical 
research facilities. This not-for-profi t 
business, a wholly-owned subsidiary of 
the Baker, operates a 24-bed early 
phase clinical research unit, with 
signifi cant expansion planned in 2007. It 
is here that new drugs and compounds 
are administered to healthy volunteers 
in a strictly controlled environment, 
attended to 24 hours a day by Nucleus 
Network’s specially trained medical 
support staff. Volunteers are watched 
closely for any reactions and have blood 
samples, blood pressure and other vital 
signs taken and carefully recorded at 
regular intervals. The information 
gathered monitors and protects the 
volunteer’s health and also provides 
crucial information about the therapy 
being trialled. These volunteer profi les 
inform the pharmaceutical company’s 
understanding of the drug and are a vital 
part of its development.

In a very successful year for the 
company, 2006 saw Nucleus Network 
achieve increased fi nancial stability 
through strong growth. Importantly, 
Nucleus has also enhanced its operations 
in a number of key ways:

•  A greater depth of staff (a 50 per cent 
increase on 2005) has enabled the 
core business to support specialised 
areas such as a technical laboratory; 
volunteer recruitment, screening and 
medical support;

•  The development of a new Quality 
Management System has boosted 
quality standards through the 
introduction of internal audits and 
vendor assessment programs;

•  The implementation of a risk 
management system and risk register 
has given Nucleus the edge over its 
competitors by identifying all areas of 
possible risk and applying best practice 
quality standard procedures at the 
earliest stage in the cycle of trials, and

•  A greater spread of customers 
across all operations means that no 
one client represents more than 17 
per cent of revenue.

These rigorous standards and unparalleled 
quality of service to clients has resulted 
in repeat work from six of the top 10 
global pharmaceutical companies. To 
accommodate this expansion, the 
company’s employee headcount doubled 
in 2006 to 41 permanent staff in 2006, 
up from 20 in 2005. Eighty per cent of 
this growth was funded from business 
and contracts from lucrative off-shore 
customers. This growth in the overseas 
client base is signifi cant as the local 
biotechnology sector in Australia is not 
suffi ciently large enough to exclusively 
support a Phase I unit such as Nucleus. 
Importantly, however, this local industry 
continues to benefi t from the experience 
and infrastructure Nucleus Network is 
developing through work with big, 
international pharmaceutical companies.

This company growth makes Nucleus, 
one of only four specialist Phase I 
research units in Australia, and the only 
one in Melbourne, a productive and 
profi table AMREP partner. To date, core 
business has brought over $1 million in 
contracts to the site and the company’s 
growth and profi t in 2006 was 
exponential. With the attention shown 
to the most important areas of the 
company – Nucleus Network’s safety 
record and procedures are exceptional, 
as witnessed by strong repeat business – 

this healthy growth is expected 
to continue.

NN divisional highlights

Centre for Clinical Studies:

• CCS conducted 28 studies in 2006

•  42 ethics submissions were sent to 
the Alfred Research Ethics 
Committee in 2006, with 31 
approved, one not approved, four 
studies did not proceed and nine 
approvals are pending

•  International clients generated 
export revenues of more than $6 
million. These clients include GSK, 
Roche, Merck, J&J, Sanofi -Aventis 
and and Pfi zer

•  Successful conduct of six 
fi rst-in-man studies

Clinical Trials Consulting:

•  Consulted to over 14 Australian and 
NZ biotechnology companies

•  Seven of these consulting projects 
have led to trials planned or 
conducted in the CCS unit

• Staff doubled

Nucleus Network Education:

• Delivered 257 training days

• ACRP membership has grown to 339

•  26 Nucleus staff trained in Good 
Clinical Practice (GCP)

•  79 trained in Queensland through 
franchisee

Nucleus Network is an industry leader, 
following strict adherence to the 
highest standards of clinical research, 
conducted in accordance with 
international regulatory requirements 
and expectations. The company is also 
committed to best practice clinical 
research and regularly provides 
training for researchers and medical 
staff around the country who are 
involved in trials. In 2006, Nucleus 
Network subsidised GCP training for 
150 students.

Nucleus Network applies rigorous 
standards to clinical research
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Phase Ι drug trials are the only way new 
treatments can be developed
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An important adjunct to the work 
of our scientists at the Baker is 
our commercialisation team. The 
commercialisation of research activities 
is one of the most effective ways we 
have of ensuring the knowledge and 
ideas developed by our scientifi c team 
improve the lives of people living with, 
and at risk of, cardiovascular disease. 
To do this successfully we need to 
ensure that laboratory fi ndings are 
translated into good results for patients.

MEDICAL RESEARCH 
COMMERCIALISATION 
FUND
Begun in 2006 and fi nalised in 2007, 
the Baker’s commercialisation arm 
established Australia’s fi rst Medical 
Research Commercialisation Fund 
(MRCF). This unique venture, which 
represents many of the nation’s leading 
medical research institutes, is supported 
by state-run superannuation fi rms and 
the Victorian and NSW governments and 
will provide critical funding to early 
stage medical research in Australia.

The $30 million dollar venture 
capital fund aims to fi ll the 
shortfall in development dollars for 
early-stage medical innovations and 
comes as a boost to our medical 
research community.

MRCF founder, Baker commercialisation 
director Chris Nave, says the biggest 
obstacle to commercialisation of good 
ideas is the lack of a mature Australian 
venture capital industry. The new fund 
will go a long way to overcoming 
that obstacle.

The MRCF will allow good ideas with 
commercial potential time to come to 
fruition by providing crucial early 
support. The fund will put a $2 million 
cap on individual investments, and seek 
to create separate companies from the 
more promising research ideas that 
would then have the funding to conduct 
their own phase-II clinical trials.

V-KARDIA
V-Kardia Pty Ltd, and its US operation, 
Osprey Medical, Inc, are medical device 
companies dedicated to the development 
of V-Focus™, a new, minimally invasive, 
percutaneous (delivered through the 
skin) system that offers a radically new 
and improved treatment for heart failure 
patients. This innovation overcomes a 
major problem with heart disease 
therapies: it allows drugs to be delivered 
directly to the heart, with little leakage 
around the rest of the body. The fi rst 
disease targeted for this new therapy is 
heart failure. This progressive disease, 
where the ailing heart cannot pump 
blood to meet the requirements of the 
body, can be a consequence of all forms 
of serious heart disease. This new 
therapy, developed by a team of Baker 
scientists led by David Kaye and John 
Power has been designed to overcome 
the problem of systemic leakage 
associated with traditional delivery of 
drugs intended for the heart. It has 
potential applications beyond heart 
failure, and clinical trials are expected to 
be underway this year.

V-Kardia has recently attracted $5 
million of equity fi nancing with Brisbane-
based CM Capital Investments to further 
develop this exciting technology.

Other commercialisation 
highlights:

•  The Baker commercialisation team 
now represents Bayside Health (The 
Alfred Hospital) in their commercial 
endeavours. Assistance ranges from 
advice on IP protection strategies to 
commercial negotiations

•  More than 20 material transfer 
agreements have enabled Baker 
scientists to gain access to a range 
of compounds for in vitro and in 
vivo studies, and has fostered 
collaborations with other research 
organisations globally

•  New collaborative commercial 
agreements have been entered 
into with companies Starpharma, 
Cytopia and MiniFab. Collaborations 
with George Washington University, 
the University of South Carolina, 
Roche Pharmaceutical, Johnson 
& Johnson, Pfi zer and Speedel 
are continuing

•  Nucleus Network has considerable 
expanded its operations under the 
strategic guidance of the Baker’s 
commercialisation team

•  Income was received from 15 
newly executed research contracts 
in 2006

•  Total consolidated revenue now 
$17.8 million

Commercialisation

David Kaye has developed a new 
treatment for heart failure
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V-Focus™ allows drugs to be delivered 
directly to the heart
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