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FROM THE DIRECTOR
H

indsight is 20/20 it is said.
Calendar year 2019, the
subject of this report, seems in
retrospect to be the calm before
the COVID-19 winds of change.
It is hard to avoid interpreting
immediate history through the
lens of yet more recent events.
Some time in the second half
of 2019, a novel virus started
to infect the people of Wuhan,
China, soon to spread worldwide.
Our previous Annual Reports
made these points: “Increased
air travel, ecological disruption
and mobilisation of populations
increase health security risks
to Australia and its neighbours.
Deforestation transfers new
diseases from wild animals into
livestock and humans, and this
can be amplified by agricultural
practices. The warnings are
clear from the World Health
Organization (WHO): ‘We cannot
become complacent. As our
world continues to change,
with enormous growth in
international trade and travel,
more densely populated
cities, and an increasingly
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volatile climate, so too does the
way in which emerging diseases
threaten our health, as well as
social and economic security.
We cannot guard against these
threats without both strong
national systems for surveillance
and response and international
cooperation.’ The WHO believes a
new world pandemic is inevitable
and that a mass infectious disease
outbreak is likely to emerge from
the Indo-Pacific region.” [1]
In retrospect, that seems prescient.
These considerations have driven
the health security and broader
tropical health agenda at AITHM
right from our inception. As reported
in the following pages, AITHM
researchers within the Tropical
Health Security theme focus on
promoting and supporting Australia’s
health security and addressing the
risk of disease spread across borders
throughout tropical regions. Even
prior to the COVID-19 outbreak,
epidemiologist and infectious disease
physician Professor Emma McBryde
and her team sought to develop a
greater understanding of disease

epidemiology through mathematical
modelling, and this included analyses
of air-travel as the principle vector
for global dissemination of viral
threat. Her team and many other
talented scientists within AITHM
sought to improve identification,
screening, mapping, modelling
and investigation of the immune
response to pathogens and zoonoses.
The McBryde team also focussed on
delivering research capacity building
for health professionals through
collaborations with international
partners in the Indo-Pacific region.
Virologist Dr Paul Horwood has been
playing a lead role in developing an
international network of researchers
focussed on improving surveillance
of emerging infectious diseases
in live markets. As has borne out
through the COVID-19 pandemic,
live animal markets present a
significant threat to the emergence
of new diseases that can spread
from animals to humans. Again
prescient, the Consortium of Animal
Market Networks to Assess Risk
of Emerging Infectious Diseases
through Enhanced Surveillance
(CANARIES) met for the first time

in June 2019 and involved scientists,
researchers and population health
experts from a number of countries
and international health bodies.
CANARIES brings together a
broad range of stakeholders with
the aim of sharing information,
jointly investigating the ways in
which outbreaks can be identified,
mitigated and contained, and
exploring priority areas of study.
AITHM’s Professor Tom Burkot and
Dr Tanya Russel from the MosquitoBorne Diseases Group has developed
a strong collaborative model to
address the spread by mosquitoes
of infectious diseases in Australia
and across our Pacific Island and
Southeast Asian neighbours. The
team’s greatest 2019 success was in
securing a major new Department
of Foreign Affairs and Trade grant to
develop systems and capacity for
mosquito vector surveillance and
control across a network of 12 Pacific
Island nations.
Alongside the public health efforts,
AITHM scientists worked hard in
2019 to develop compelling new
vaccines and drugs for the prevention

or management of Disease of
High Burden in the Tropics, such as
malaria, tuberculosis, influenza,
autoimmunity, allergy and diabetes.
This includes the engineering of
synthetic hookworm proteins with
high potential to treat inflammatory
bowel disease, and a Phase 1b clinical
trial investigating the effects of a
controlled, low-dose hookworm
infection on metabolic, immune and
physical health.
In the Tropical Health Systems
theme, 2019 saw AITHM researchers
lead a situational analysis of health
system need across Northern
Australia (Queensland, Western
Australia and Northern Territory)
with the aim of identifying strategic
opportunities for growth and
development.
AITHM’s Professor Sabe Sabesan,
senior oncologist at Townsville
Hospital and Health Service and Icon
Cancer Care, is the architect of a
Queensland teletrial model allowing
rural and regional cancer patients
access to clinical trials. His team
has developed and evaluated various
teleoncology models of care. This

model has now been adopted by
Queensland Health and rolled out
across the State as the Queensland
Remote Chemotherapy Supervision
(QReCS) model. Professor Sabesan
hopes to establish a major new
national regional telehealth network
involving all states and territories of
Australia.
We are also delighted with the
ongoing development of our
research support for Queensland
health services. Together with JCU,
the Northern Queensland Primary
Health Network, and the Mackay,
North-West, Townsville, Cairns
and Hinterland, and Torres and
Cape Hospital and Health Services,
AITHM was in 2019 able to establish
formally the Tropical Australia
Academic Health Centre (TAAHC)
as a company. TAAHC also secured
recognition as a National Health and
Medical Research Council (NHMRC)
Centre for Innovation in Regional
Health, and is developing a highlyintegrated research governance
structure and research program that
will improve health outcomes for
our local communities and regional

prosperity through collective health
research capability. The TAAHC
partnership also ensures domestic
relevance and a clear translational
pathway for the research undertaken
by AITHM.

For more information, visit
AITHM’s online:
 www.aithm.jcu.edu.au
 @AITHM_Research

On behalf of the Queensland State
and Commonwealth Governments,
our investment in infrastructure,
workforce and innovative science
has borne fruit. Our purpose-built
Townsville PC3 facility encompasses
what appears to be the best small
animal PC3 bio-containment
facilities in the country, providing
the opportunity for evaluating new
drugs and vaccines against high-risk
pathogens. As the imperatives grow
for discovery and development of
solutions to global health problems
such as tuberculosis, COVID-19,
malaria, diabetes and cardiovascular
disease, we can be proud that AITHM
serves the national and international
interest as a crucible of excellence in
scientific research and development.
[1]
World Health Organization Coronavirus
disease (COVID-19) pandemic 2020
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AT A GLANCE
TWO THOUSAND AND NINETEEN

$4,680,995
External research income

$15,573,662
Annual expenditure, much
of which was invested in
the local economy

212

134
Seminars presenting tropical health and
medicine research

Tweets resulting
in 400,500
impressions

33,469
Unique visitors
to the AITHM
website

6

40
JCU Media Releases

57
General AITHM Weekly
News Stories

120

543

AITHM Staff

AITHM
Members

22

16

AITHM grants
and awards

Generating 1693 commentaries across print (129),
television and radio (586), and online sources (978)

Delegation
visits

141

Community events
and outreach
visits by AITHM
researchers

479

130

AITHM Research
Publications

HDR students in the
Cohort Doctoral Studies
Program in 2019

14

Higher Degree Research students from the DTHM Cohort
Doctoral Studies Program completed their thesis in 2019
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MISSION

To discover and develop health
solutions for the Tropics and from
the Tropics
ASPIRATION

To be a global leader in tropical
health and medicine, delivering
positive real-world social and
economic impact
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The Australian Institute of Tropical
Health and Medicine (AITHM) is
Australia’s only dedicated tropical
health and medicine research
institute, and is focussed on
improving the health of people
in Northern Australia and our
neighbouring tropical nations.
The Institute’s research programs
confront tropical Australia’s major
health security risks, tackle its
worst health outcomes, develop
better ways to deliver health
services to remote communities,
and contribute to the development
of Northern Australia through
research, knowledge infrastructure
and commercialisation of research
findings.
Wholly based in the Tropics, with
facilities in Cairns, Townsville,
Mackay and Thursday Island in
the Torres Strait, AITHM has
unprecedented access to, and
connection with, the populations
who bear the burden of tropical
health issues in Australia and
globally. We understand the Tropics
because we live and work in the
Tropics.
As a flagship research institute of
James Cook University, AITHM
represents researchers within the
Division of Tropical Health and
Medicine, builds research capacity
and educates health professionals,
clinicians and communities in
tropical health, and plays a key

role in the education of the next
generation of health and medical
researchers.

Why is tropical health
research important?
It is predicted that more than 50 per
cent of the world’s population will
live in the Tropics by 2050 [1]. There
are particular health and medical
issues pertaining to life in tropical
regions, and demand for tropical
health solutions will rise significantly
in the coming decades.
We are currently in the midst of a
new world pandemic, COVID-19,
which originated in the Indo-Pacific
region. COVID-19 has already had
a massive impact on the health
and economies of the world and its
impact will be lasting and significant.
As evidenced by the COVID-19
pandemic, globalisation, and
increased air travel and movement of
populations increases health security
risks for Australia and for other
tropical nations. The developing
economies of the South Pacific,
and the porous border between
Papua New Guinea and Northern
Australia are particularly vulnerable
areas that require heightened
vigilance to protect people from
the risk of transmission of new
and emerging infectious diseases.
Ecological disruption associated
with deforestation and changing
agricultural practices, especially in

East and South East Asia, increases
the risk of new diseases being
transmitted from wild animals into
livestock and humans.
People living in Australia’s tropical
north bear a distinctive health
burden that differs from their
southern counterparts, including
a higher risk of infectious and
mosquito-borne diseases, higher
instances of chronic health
conditions, particularly in Indigenous
and/or Torres Strait Islander people,
and the challenge of delivering
healthcare and retaining a skilled
health workforce to serve a widely
dispersed population across rural and
remote areas.
AITHM believes that the people
of Northern Australia and the
Tropics deserve innovative health
solutions and systems tailored to the
distinctive health care issues they
face and we recognise that many of
the solutions we discover to address
health issues of the Tropics will have
broader application that will benefit
other populations globally.
United Nations World Populations
Prospects: The 2019 Revision

1
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RESEARCH THEME 1

Tropical health security

12

Research carried out within this
theme focusses on promoting
Australia’s biosecurity and
addressing the risk of disease
spread across borders. Work
includes:
•
•

•

•

Vector control (mosquito-borne diseases)
Disease monitoring, containment and prevention
to protect communities
against potential disease
outbreak
One Health (the intersection between human and
animal health and their
environments)
Preparedness and humanitarian response to
disasters.

RESEARCH HIGHLIGHT

Global Pandemic Map
and modelling prove their
worth with COVID-19
outbreak
Emma McBryde
An interactive pandemic mapping
tool developed by AITHM researchers
which shows the risk of an infectious
disease spreading around the world
based on travel patterns is among
key resources that have been used
by health authorities in Australia
to model the spread of COVID-19
and inform policy decisions on

community and travel shutdowns.
Professor Emma McBryde,
Professorial Research Fellow in
Infectious Diseases and Epidemiology
at AITHM, led the team of modellers
to develop the Global Pandemic Map
(pandemic.org.au). The online tool
is used to predict how quickly and
where an emerging epidemic caused
by a virus or pathogen will spread
from the source country to other
nations around the globe. It can be
programmed for different diseases
by varying factors such as the
incubation period, rate of infection,
death rates, and can show how travel
restrictions will slow the spread.
Since the start of the COVID-19
outbreak, Professor McBryde has
been working with a group of
Australian modellers who are in
virtual contact with bodies such
as the Communicable Diseases
Network Australia as well as with
a consortium of international
modellers who meet online to ensure
they are up to date on the latest
developments.
Information from the modelling
tool was fed to Department of
Foreign Affairs and Trade (DFAT) and
the Australian Health Protection
Principal Committee (AHPPC), a
decision-making committee for
health emergencies comprised
of all state and territory Chief
Health Officers and chaired by the
Australian Chief Medical Officer.
Professor McBryde says, ‘I do know

that information was being sent to
the decision makers on practically a
daily basis through the early stages
of the outbreak, and many of the
decisions about closures were made
with this model. The travel data
being a big part of the decision
making, it fed into Australia’s
decision to restrict flights to and
from Italy and South Korea and,
following that, the whole world.’
The pandemic.org.au tool was
originally prepared to map the risk of
Ebola and similar diseases spreading
in the Pacific region. The tool was a
spin-off from an initiative between
Northern Australia and five Pacific
nations, funded by a $1.8M grant
from the Indo-Pacific Centre for
Health Security of Australia’s DFAT.
Prof McBryde explains, ‘I was given a
contract with the DFAT to look at risk
of Ebola to the Asia Pacific region and
part of that was risk of importation
of cases from Western Africa. But
another part was looking at if it does
get imported, how prepared are
these countries to control Ebola?
So it is a layered quantitative risk
assessment with flight data and
estimated land travel for importation
risk, and transmission models to
determine whether or not Ebola
would establish itself. But it also
had a very important social sciences
component where experts in health
systems preparedness advised us,
based on their knowledge of the
countries we were looking at, what

their capacity would be to conduct
surveillance, quarantine people,
the number of isolation beds, their
hospitals per capita, essentially their
country’s preparedness’.
The animated map can be used
by health authorities, government
officials or the public to determine
the risk of an early outbreak in
an emerging pandemic. Professor
McBryde says behind the scenes is a
travel matrix using flight data from
OAG, the leading source of air travel
intelligence and
analytics, plus a
simple estimate
of land travel
between different
countries. The
modelling tool
then examines
the spread of the
infection into
different countries
based on how
connected they
are with countries
that already have
the virus, and at
the same time
updates how the virus is spreading
globally.

It also showed the gaps in reporting
in places like Indonesia, where the
model predicted the pandemic
would spread early, but where the
government delayed notifying its
citizens and the world about the
outbreak.
Professor McBryde intends to refine
the tool with real-time air flight
information so it can reflect the
situation moment-to-moment. ‘But
the next step is going to be who we
can reopen travel to. If we can get
on top of this, we
need to use the
tool again to say,
well what are we
going to do when
we break back into
normality?’

It fed into Australia’s
decision to restrict
flights to and from
Italy and South Korea
and, following that,
the whole world
Prof
McBryde

Inputting information for a disease
with the parameters of COVID-19
spreading from China, the tool
showed that within three weeks the
disease would spread to Australia,
Indonesia, the United Kingdom and
United States and other countries.
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RESEARCH THEME 2

Diseases of high burden in the Tropics
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Work within this research theme
focusses on improving prevention,
diagnosis and treatment of infectious
and chronic diseases of relevance to the
Tropics. AITHM researchers are working
on the development of new diagnostic
tools and therapeutics, and conducting
studies in immunology, host-pathogen
interactions and epidemiology. Our
vaccine development program includes
vaccine candidates for malaria,
hookworms and tuberculosis (TB).
Work in this area includes:
•

•
•

•

•

Tropical infectious and emerging
diseases including malaria, TB,
dengue, and parasitic helminth
infections
Vectors through which these
diseases are transmitted
Chronic non-communicable
diseases that are prevalent in
tropical populations including:
 Diabetes
 Mental illness
 Respiratory inflammation
and allergy
 Cardiovascular disease
 Wounds and healing
 Age-related diseases
 Occupational diseases
related to industry in the
region including mining
Toxinology including studies on
jellyfish, cone snails, stonefish,
scorpions and spiders
Exploiting the therapeutic benefits
of tropical flora and fauna including
products from reef, rainforest and
tropical parasites.

RESEARCH HIGHLIGHT

Biting back: global
survey reveals need
to strengthen malaria
mosquito monitoring
Tom Burkot & Tanya Russell
While mosquito control programs
are having a significant impact
on malaria rates globally, the
disease-carrying insects are fighting
back; changing their biting habits,
developing resistance to insecticides
and relocating to new areas. Malaria
cases are now concentrated in 10
countries in sub-Saharan Africa
and India, where 70 per cent of the
world’s cases exist. New control
measures need to be trialled and
evaluated, but will countries be able
to provide crucial feedback data?
Ninety per cent of countries which
took part in a global survey to assess
their ability to combat malaria
reported they lacked adequate
capacity to monitor the impact
of mosquito control programs,
according to survey team leader,
AITHM Vector Biologist, Professor
Tom Burkot.
Thirty-four malaria endemic
countries (and one recently certified
as malaria-free) took part in the
2017-2018 online survey, funded
by a US $484,000 grant from the
Bill and Melinda Gates Foundation,
which worked with key collaborators
in the United States, Singapore and

Tanzania. The survey instrument was
designed by AITHM Senior Research
Fellow, Dr Tanya Russell.
National malaria control programs in
each country were asked to provide
information on their current efforts
to implement a range of vector
(mosquito) control and monitoring
activities recommended by the
World Health Organization (WHO).
‘For malaria control to be successful,
we have to understand mosquito
behaviours and implement
interventions to which they are
vulnerable. To accomplish this, we
first have to assess what countries
are currently doing to monitor
mosquito behaviours and what
they are not doing,’ said Professor
Burkot, who leads the AITHM
Mosquito-Borne Diseases research
group. ‘Then we must address their
needs, in terms of capacity – human
resources, infrastructure and budget
– to carry out both control and
surveillance activities. Surveillance is
key to detecting adverse trends and
responding rapidly to outbreaks.’
Around 50 per cent of the surveyed
countries said they had enough
capacity to maintain adequate vector
control activities, which centre on
the use of long-lasting insecticidetreated (bed) nets and indoor
residual spraying.

half of the WHO-recommended
vector surveillance activities,
which include characterising the
distributions of vectors and the
probability of transmission, tracking
vector densities, monitoring
mosquito insecticide resistance, and
identifying other threats to vector
control efficacy, as well as gaps in
intervention coverage.
Countries which participated
in the survey were most active
in monitoring insecticide
resistance, a mandatory
condition for funding
assistance from major malaria
program supporters.
The survey revealed major
opportunities for increasing
vector data collection to
inform national program
decisions on both proactive
insecticide resistance
management and enhancing
vector control.

For malaria control
to be successful, we
have to understand
mosquito behaviours
and implement
interventions to
which they are
vulnerable...

The survey results, published
in 2019 in the Malaria Journal,
have established a baseline for
monitoring country progress towards
eradicating malaria.

Prof Burkot

In contrast, only eight per cent of
countries reported sufficient capacity
to implement vector surveillance.
Most countries undertake less than
AITHM ANNUAL REPORT 2019
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RESEARCH THEME 3
Tropical health systems
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Research within this theme
focusses on strengthening
health systems and health
workforce, particularly in
tropical, rural, remote and
Indigenous communities. Work
includes:
•
•
•

•

Improving models of
healthcare delivery
Health workforce
development
Translating research
findings into healthcare
improvements
Capacity-building within
underserved healthcare
systems.

RESEARCH HIGHLIGHT

Hip-hop route to skin
health in the Torres Strait
Malcolm McDonald, Luisa Roeder,
Allison Hempenstall, & Pelista
Pillot
After attending a health workshop,
more than 60 children from 12
Torres Strait Islands enthusiastically
performed a catchy hip-hop song
about the importance of skin health,
avoiding obesity and good diet.
A video of their song is being played
on radio and online, to educate their
peers and the community. ‘We have
used the video in the health clinics
across the Torres Strait, especially
when kids come in for their health
checks,’ says Dr Allison Hempenstall,

Senior Medical Officer with the
Torres and Cape Hospital and Health
Service (TCHHS) of Queensland
Health.
The video forms part of the ‘Healthy
skin, healthy Mepla’ research
project coordinated by Ms Pelista
Pilot, the first Indigenous research
officer employed by the TCHHS.
Dr Hempenstall, who supervised
the project says: ‘We hope to
raise community awareness of the
importance of skin health not only
with the kids who created the hiphop video but also all those who
have watched it!’
The project emerged from the
Community-Driven Research
Capacity Strengthening (ComRes)
program, an initiative that is
fostering health research skills
among Torres Strait Islanders.
Funded by AITHM and HOT NORTH,
the initiative is being coordinated
by Professor Malcolm McDonald,
a specialist physician and Adjunct
Professor at AITHM.
Professor McDonald said the ComRes
program was deliberately targeted
at people who had no experience of
research. The 24 participants who
attended the workshops in 2019
included doctors, nurses, allied
health professionals, and community
and cultural liaison officers.
They were taught how research
worked and that they needed to
ask ‘questions that matter not
to a big institution down south,
but questions that matter to the

community and the people’. The
research projects they proposed
were intended to translate back
into better health services for the
community.
Dr Luisa Roeder, a JCU research
educator who is helping deliver
the initiative, said: ‘They may
not all have a degree, but they
have identified issues within
their communities and want to
do something about them. It is
important to encourage people
on the ground to use their local
knowledge to develop tools for
initiating and pursuing their own
research. The aim is effective,
community driven and owned health
solutions, rather than research which
involves external parties coming in,
doing the research, and leaving.’
‘The overall workshop curriculum
for this initiative was designed
in consultation with a group of
community Elders and senior health
providers with the aim of establishing
a research agenda unique to local
culture and health needs.’
The 11 current research proposals
span issues ranging from palliative
care to speech pathology, from
women’s leadership roles to
nutrition. Several focus on access
to National Disability Insurance
Scheme (NDIS) services in the
Torres Strait. Professor McDonald
explains that because there are
no private contractors to deliver
services in the Torres Strait, people
miss out on the NDIS. ‘So there’s
no contract occupational therapist

on Badu Island, there’s no contract
physiotherapist on Murray Island.’
One of the participants, Ms Ella
Kris, Chair of Queensland Health’s
Torres and Cape Hospital Health
Service Board and a public health
professional, has received ethics
approval to start her research project
into improving access to water on
Mer Island. Professor McDonald says:
‘That’s critical to the
island’s survival really.
The most basic health
measure is to have a
water supply that is
clean and accessible.’
The first project to get
off the ground was the
healthy skin project
coordinated by Ms
Pilot. She enlisted the
assistance of Ms Kris
and collaborated with
musician Ryan ‘Trooth’
Samuels, Director of
Reach 1 Teach 1, in
writing the hip hop
song.

Northern Australia. She explains: ‘For
Aboriginal and Torres Strait Islanders
we find that this bacteria then causes
an immunological response which
can target the heart – causing acute
rheumatic fever – and kidneys –
causing acute post-streptococcal
glomerulonephritis. So preventing
this infection through healthy
skin habits can thereby prevent
these other
significant
diseases.’

The feedback we got
was that for the first
time they felt they
had ownership of
their own research
projects, because
they devised them
related to their own
backgrounds and
professions.

The song begins with
kids rapping out: ‘Do
you want them school
sores to act like an
army, get under your skin and have a
party?’ Dr Hempenstall comments:
‘What a fun way to communicate
health messages to the community!’
She says the reason they focussed
on skin health is that impetigo,
skin sores, mostly caused by Group
A Streptococcus bacteria, was a
very common skin infection in

‘Mepla’ is the
Creole word
for ‘us’. ‘So the
project title
means if we
have healthy
skin, we have
a healthy
community.’

Other ComRes
research
proposals are
at different
stages of
development.
Professor
Prof
McDonald said
McDonald the research
participants
were ‘very enthusiastic’ about the
initiative, which had received funding
to continue through to the end of
2020.
‘The feedback we got was that for
the first time they felt they had
ownership of their own research
projects, because they devised them
related to their own backgrounds and
profession’
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OUR STORIES UNLOCKING BIG DATA
Modellers help
countries cut deadly toll
of TB
Emma McBryde
With tuberculosis (TB) the biggest infectious disease
killer in the world, countries often need to better target
scarce funding to combat the disease effectively.
Professor Emma McBryde, Director of the Australian
Tuberculosis Modelling Network (AuTuMN) and an
Infectious Diseases Physician at AITHM, has been helping
guide national policies for managing and treating the
highly infectious disease. Along with her AuTuMN team,
Professor McBryde is assisting the Global Fund to advise
program managers of national TB control programs on
how available money can be most effectively spent.
The main countries the network is working with include
Mongolia, Fiji and the Philippines.
Professor McBryde says in those countries they work
directly with national TB program managers who are the
experts and become co-producers of the documents.
Through third parties, the network has also contributed
to multi-modelling exercises for TB control in India,
China, South Africa, Papua New Guinea (PNG) and
Uzbekistan.
Professor McBryde explains, ‘It’s partly health economics,
but it’s also partly understanding a bit more about TB
dynamics, because most countries think that they can
reach their end TB goals, by continuing business as usual,
maybe doing it a little bit better. But we often have to show
them that in fact they’re not going to reach their targets
doing the same things that they’ve always done, even if
they do them extremely well.’
Across the world around 1.5 million people died
of TB in 2018[1].The Global Fund reported that
despite ‘remarkable improvements’ in efforts
to find and treat infected people, the
percentage of people with TB who
20

are ‘missed’ by health systems still stood at
around 30 per cent.
The Global Fund provides almost
70 per cent of all
international
funding for
TB, including
US$9.5
billion
for TB/HIV programs.
Professor McBryde says
each country has to
prepare a business
case for how the
money will be
spent. AuTuMN
is employed
by the fund to
do modelling
which can assist
countries to
evaluate and
improve the
efficiency of
current spending
and better allocate
future funding for
TB control.
Professor McBryde’s
modelling group
turned its attention
to TB in 2012, with
the first transmission
dynamic model of TB for
the Asia Pacific. Recently
the core model was refined
to ‘include all sorts of
different risks – so we’ve now
got a really flexible, modular
system depending on what the

country is interested in.’
For example, in PNG it was important to focus
on multidrug resistant TB (MDR-TB). ‘But then
in Uzbekistan we had to think about
extensively drug resistant TB (XDRTB), that is resistant even to secondline agents, because that was what
they were trying to avoid.’
The team can factor HIV into the
model for countries such as South Africa or trim
it right back in countries like Fiji, where HIV is not
a major driver of TB.
In some countries, the AuTuMN team have
suggested extending coverage to latent TB cases.
She explains, ‘in terms of bang for your buck
reducing morbidity, you can go a lot further
treating latent TB, because there’s so much more
of it.’
‘Often, sadly our models suggest there’s quite
a bit more mortality from TB than the country
expected.’ In Fiji, they cross triangulated death
register information with the National TB
Register and confirmed that there was a lot of
under reporting.
Ironically when effective TB programs are
implemented, considerably more people with the
TB are detected and treated. Professor McBryde
says, ‘Initially it makes the TB statistics look
worse. It’s not until between five and 10 years
that you’ll actually see a dent in the TB epidemic
and start having reduced burden on the TB
program.’
1
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Cracking the causes
of genetic disease at a
molecular level
Matt Field
Clinicians from 10 countries have
been able to offer more precise
treatment to patients with
autoimmune diseases thanks to a
group of Australian researchers who
are using sequencing technologies to
pinpoint the genetic causes of their
conditions.

We sequenced about 500 patients
last year and there’s no signs of
slowing down’, says Dr Matt Field,
AITHM’s Prinicipal Senior Research
Fellow in Bioinformatics, who is
among a team of international
investigators at the Centre for
Personalised Immunology (CPI) using
genetic sequencing to identify the
mutations driving often-complex
autoimmune diseases in individuals.
Dr Field explains, ‘There are more
than 100 autoimmune diseases,
including rheumatoid arthritis,
Crohn’s disease and lupus, and they
affect one in eight Australians. I’ve
focussed on developing the analysis
methodologies that can be applied

across any of these diseases.’
Autoimmune diseases often have
a strong genetic component. Dr
Field explains they are ‘simply
your immune cells attacking your
own cells resulting in persistent
inflammation that essentially hurts
your own body.’
‘In late 2018 we
obtained approval
to undertake
genetic sequencing
of patients within
hospitals in
Australia.’ Currently
most clinical cases
are referred via
Canberra Hospital.
However, Dr Field
is looking into
expanding the program to hospitals
in Northern Australia.

treat the patient.’ He says, ‘in many
cases, we have stories about where
our work has informed a change in
the therapy for people who have
these diseases.’
Overseas cases are referred through
a research pipeline by collaborators
in the Middle East and European
countries,
including
Germany and
Spain. ‘What’s
exciting is that it
has become quite
a global network.’

We sequenced about
500 patients last year
and there’s no signs
of slowing down
Dr Field

Dr Field uses a supercomputer to
analyse the sequencing data and
generate a list of mutations. ‘Then
we assign these cases to people in
our team who write concise clinical
reports. From millions of mutations,
they narrow down to a couple of
mutations and then give a report
to the clinician who decides how to
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Big data zeroes in on
causes of neurological
disorders
Ashley Waardenberg
As Australia’s population ages, the
incidence of neurological disorders
such as Alzheimer’s disease (the
most common form of dementia)
and Parkinson’s is steadily climbing.
In 2017, almost 243,000 Australians
were living with dementia and
around 47,000 with Parkinson’s. In
addition, some 62,500 Australians
were dealing with epilepsy –
which can strike at any age. Big
data analysis is homing in on the
molecular origins of these disorders
– opening the door to new treatment
pathways.
JCU Bioinformatician, Dr Ashley
Waardenberg’s data-crunching
skills have helped to yield major
new insights into how neurons
(information transmitter cells )
function in the brain, revealing
potential new drug targets to treat
neurological disorders such as
epilepsy, Alzheimer’s and Parkinson’s
disease.
The AITHM Research Fellow was
part of an international research
team which completed a massive
ground-breaking study; utilising big
data analysis to chart how proteins
in the synapse (the crucial interface/
communication ‘hotspot’ between
22

brain neurons) are activated or
deactivated, and the role they may
play in the formation of memory.
The study identified around 15,000
phosphorylation (biochemical
processing) sites within neuron
proteins, which regulate their
function, 99 per cent of these sites
were previously unknown.
The sites are regulated by two classes
of proteins; kinases, which activate
phosphorylation, turn neuron
proteins ‘on’, and phosphatases,
which does the opposite. Both are
required to balance protein activity.
When protein functions are disrupted
this leads to neurological disorders.
The discovery of these sites has
opened a vast number of new
research avenues into how they may
influence disease development.
Dr Waardenberg, who led the study’s
big data analysis team, developed an
algorithm to predict the activity of
the kinases – which have potential as
drug targets.
‘We were able to predict and validate
their activity as upstream regulators;
orchestrating the activation of
hundreds and thousands of these
neuron proteins. This makes them
ideal drug targets for modifying the
effects of neurotransmission. That’s
the kind of track we are hoping to
take with neurological diseases,’ he
said.

The scale of this neuron study
has never been attempted before.
The latest high resolution mass
spectrometers were used to measure
changes to the 15,000 protein
phosphorylation sites – 10 seconds
after stimulation, then 90 seconds,
5 minutes and 15 minutes later.
This generated a massive amount of
quantitative data, demanding new
computational analysis methods to
decipher the results.
‘Rapid technological advances are
increasing the scale of what we can
measure. From a computational end,
the challenge is to develop the tools
to make sense of such very large
data sets,’ said Dr Waardenberg. ‘We
developed a new methodology to
analyse the phosphorylation data of
all the proteins.’
The landmark study established
baseline understanding of how
neuron proteins behave during
normal neurotransmission. Dr
Waardenberg and several other
members of the international
research team are now utilising these
findings to pinpoint protein changes
or disruptions that may trigger
epilepsy. They have already identified
several new drug targets.

After the flood …
researchers pool
expertise
Kazi Rahman, Oyelola
Adegboye & Adeshina Adekunle
AITHM member, Dr Kazi Rahman,
joined forces with two other
colleagues at AITHM to plot the
immediate risk of mosquito-borne
diseases in the Townsville region
in the wake of devastating flood
event early in 2019.
The epidemiologist worked with
AITHM applied Mathematician
Dr Adeshina Adekunle and
Biostatistician, Dr Oyelola
Adegboye, to predict the threat
of disease outbreaks, including
dengue and Ross River virus, within
90 days of the flood event which
peaked in the first week of February.
‘We had to work quickly to release
our results within that period, but it
gave us a good feeling to be doing
something that was directly related
to the community where we live,’ Dr
Rahman said.
Dr Rahman believes that the existing
Townsville Public Health Unit and
Townsville City Council mosquito

monitoring and control programs
played a significant role in preventing
disease outbreaks immediately after
the flood. As did the Townsville
Hospital and Health Service
and World Mosquito Program’s
successful Eliminate Dengue
campaign, which reduced the ability
of Aedes aegypti mosquitoes to
transmit dengue by infecting them
with Wolbachia, a natural bacteria.
However, the short-term AITHM
project did raise questions that have
yet to be answered.
‘Animals such as kangaroos
and wallabies are the main
transmitters of Ross River
virus. Primarily, female Aedes
vigilax and Culex annulirostris
mosquitoes bite and infect the
animals, then other mosquitoes
become infected when they feed on
the same animals. These mosquitoes
may then transfer the disease to
humans,’ Dr Rahman said.
‘We don’t know what happened to
these animals during and after the
flood. Did they move further away
from human habitats or closer?’

on mosquito populations in the
Townsville region. While heavy
rainfall may have initially flushed out
mosquito breeding sites, they could
have returned as flooding subsided.
Mosquito eggs laid during that period
may remain dormant for some time,
according to Dr Rahman.
‘Studies have shown that for many
of these mosquitoes, the eggs can
survive dry seasons – without access
to any water at all – then hatch later,
when it rains again,’ he said. ‘Even
inundations caused by king tides
could trigger hatching in some areas.’
Dr Rahman believes it is important
to investigate how the effects of
the Townsville floods did influence
the occurrence of mosquito-borne
diseases across 2019.
‘This study generated evidence
that people will be able to use in
the future, if something similar
happens. Information that can
help communities prepare for the
consequences of future major
flooding events.’

It is also unknown what longerterm impact the flood will have
AITHM ANNUAL REPORT 2019
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Fostering R-mazing data
analysis within AITHM
Olivia Rowley, Thomas Watkins &
Martha Cooper
Established in March 2019 by PhD
students Olivia Rowley, Thomas
Watkins and Martha Cooper,
AITHM’s Tropical R Club is an
initiative aimed at creating a fun and
friendly environment for researchers
(both staff and students) to learn
R, a programming language for
data analysis and statistics. With
experience in a range of scientific
backgrounds (statistics, ecology, life
science and bioinformatics), Olivia,
Thomas and Martha’s motivation
behind Tropical R was to encourage
open and reproducible science while
fostering an inclusive and diverse
community. The overall goal was
simple: to improve the depth and
quality of data analysis within AITHM
and the wider JCU community.
Across 2019, the Tropical R Club has
provided structured basic training in
R through a combination of regular
workshops, coding challenges,
problem solving sessions and
intensive introductory courses.
The participant-driven curriculum
is aimed at developing selfsufficiency, and regular meetings
enable continued access to help and
seminar follow-ups.
Tropical R ran an intensive
introductory course that had over
40 attendees for each of the five
sessions, including students, early
career researchers and senior

24

scientists from multiple colleges
across JCU. The course was delivered
online and participants attended
from five different countries and six
different time zones.
This intensive introductory
course saw the second cohort of
beginners graduate from Tropical
R’s introductory training. For R users
with some experience, Tropical
R workshops focus on tools for R
programming, data management,
data visualisation and interpretation,
statistical modelling and highdimensional data analysis, and are
guided by the data analysis needs of
its members.
Want to get involved? Tropical R
Club runs every Monday between
12 and 1pm, with two simultaneous

streams - one for complete beginners
and the other for those with some
experience. Email Olivia (olivia.
rowley@my.jcu.edu.au) or Martha
(martha.cooper@jcu.edu.au) to get
involved. Guest speakers are also
welcomed and we are always on the
look-out for opportunities to fund
visiting R-enthusiasts and workshops.
We would also like to thank our
mentor Emeritus Professor Rhondda
Jones for access to curriculum.

Want to get involved? Tropical
R Club runs every Monday
between 12 and 1pm, with
two simultaneous streams one for complete beginners
and the other for those with
some experience...

AITHM ANNUAL REPORT 2019

25

OUR STORIES  IN THE FIELD

Gaining a bird’s eye view
of disease threats
Paul Horwood
JCU Senior Lecturer and Virologist,
Dr Paul Horwood, helped create an
international network of researchers
to enhance surveillance of emerging
infectious diseases in live bird
markets, a major menace to both
animal and human global health
security. The unity of this kind of
research is often referred to as One
Health - the collaborative efforts of
multiple disciplines working locally,
nationally, and globally, to attain
optimal health for people, animals
and our environment.
26

Egypt, Bangladesh, Chile and the
United States of America, including
live bird market researchers and
representatives from international
bodies such as the United Nations,
World Health Organization and Food
and Agriculture Organization.
Home to a number of centralised,
large-scale live bird markets,
Cambodia is among the world’s
recognised ‘hot spots’ for EIDs which
have been identified in south and
south-east Asia, west and central
Africa and the Middle East.

As a global
community, we need
to work together
to develop an early
warning system
to identify risks of
emerging infectious
disease outbreaks
Dr Horwood

‘As a global community, we need to
work together to develop an early
warning system to identify risks of
emerging infectious disease (EID)
outbreaks, and also mitigate the
effects of outbreaks by helping to
contain them closer to their source.
If we can prevent outbreaks occurring
in the first place, that is obviously in
everyone’s best interests,’ he said.
Dr Horwood and Dr Erik Karlsson
played leading roles in organising
an international symposium,
held in Phnom Penh, Cambodia
on 12-14 June 2019, to establish
the Consortium of Animal Market
Networks to Assess Risk of Emerging
Infectious Diseases through
Enhanced Surveillance (CANARIES).
The symposium attracted around
50 participants from Cambodia,
Australia, the United Kingdom,

‘These are places where there
is a high population density of
humans and domestic animals,
and also ongoing encroachment
into areas with wild animals;
high-risk interfaces where we see
the emergence of new pathogens,
including high-risk pathogens
that can cause outbreaks,’ said Dr
Horwood.
Prior to joining JCU, he spent years
tracking the evolution and spread
of avian influenza through local live
bird markets. The disease can be
fatal to humans, as well as poultry.
Centralised live bird markets are a
hub for poultry movement. While
they spread disease, they could also
assist researchers to identify a wider
spectrum of emerging pathogens in
the region.

a huge addition to our work, to look
for other pathogens as well,’ said Dr
Horwood.
The CANARIES symposium flagged
several research priorities, including
tracking the rate of antimicrobial
resistant pathogens in live market
birds and also veterinary pathogens
(which only afflict animals).
‘The majority of antibiotics or
antimicrobials that are used in the
world are used in the veterinary
sector. Antimicrobial resistance is
now a huge threat to both humans
and animals,’ observed Dr Horwood.
‘Veterinary pathogens have been
neglected for some time, due to
the focus on pathogens that affect
humans. But we need to remember
that veterinary pathogens affect
the livelihoods of countless people
throughout the world.’
‘I think it is incredibly important
that we open dialogue and share
knowledge,’ said Dr Horwood.
The CANARIES symposium was
co-funded by the US Defense Threat
Reduction Agency, Cooperative
Threat Reduction, Biological Threat
Reduction Program, and the UK
Global Challenges Research Fund.

‘A number of researchers are
currently undertaking avian influenza
surveillance in live bird markets,
around the world, so it would not be
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Tracking killer
flood-borne disease
Jeffrey Warner
Melioidosis claimed two lives during
the Townsville floods in early 2019,
but the bacteria responsible for the
deadly disease dwells year-round in
soil, just waiting to be liberated by
extreme weather, according to JCU
Bacteriologist, Associate Professor
Jeff Warner.
With an average death rate of 20
to 40 per cent, melioidosis is the
leading cause of fatal, bacterial
community-acquired pneumonia
in the Tropics, particularly the Dry
Tropics, during the wet season
between November and April.
Townsville usually experiences 10
to 20 cases of melioidosis per year.
The 2019 Townsville floods triggered
22 cases within the space of three to
four weeks. Thanks to the prompt
response and experience of local
health professionals, fatalities from
the flood event were minimised.
‘You are much more likely to get
a swift diagnosis of melioidosis in
a place like Townsville, and have a
much better chance of survival, than
if you are somewhere like Melbourne,
where clinicians and laboratory staff
there are not used to seeing it, which
can delay treatment.’
‘Because the water was everywhere,
it was not clear where the
melioidosis microorganism,
Burkholderia pseudomallei,
originated. But previous research
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we have done in Townsville showed
that run-off water from Castle Hill
and Mount Stuart contained large
quantities of it,’ observed Associate
Professor Warner.
His interest in melioidosis dates back
to the early 1990s, when he was the
first to identify the infectious disease
in PNG, while working for a nongovernment organisation developing
rural laboratory facilities in the
country’s Western Province. The
condition was particularly prevalent
in children.

residence in certain plants. In
Thailand, melioidosis commonly
afflicts rice farmers. In PNG,
Associate Professor Warner
discovered it in the roots of aquatic
plants in lagoons. In Townsville and
Darwin, he has found that some
graminaceous (grass-like) plants
shelter the organism.
While it’s the environment that
nurtures and spreads the bacteria,
the severity of the disease depends
on the person who contracts it.

Exhaustive environmental analysis,
including the use of molecular
epidemiology to match bacteria
from local soil and plant samples
with test samples from melioidosis
patients, identified soil leading down
to lagoon systems – where children
frequently played – as the major
reservoir for the disease.

‘People have looked at different
strains of the organism thinking that
some are more virulent and more
likely to cause significant disease.
But I think the jury is out about
whether it is differences in strains or
characteristics of the person who is
infected that defines the extent of
the illness,’ said Associate Professor
Warner.

‘We instigated treatment protocols
and education campaigns about how
to reduce it. But PNG is a resourcepoor region and it is still prevalent,’
said Associate Professor Warner.

‘People with poor immune responses,
either because they are elderly or
have another condition such as Type
2 diabetes, are more likely to become
seriously ill.’

Further research has shown that
while the bacteria is transmitted to
humans via water – typically inhaled
or infiltrating the body through open
sores, cuts or abrasions – it actually
prefers to live in dry, infertile soil.

Maintaining ‘solid good health’ is
a primary safeguard against the
disease. Those with a weak immune
system should avoid contact with
potentially contaminated water
during extreme weather events.
Cuts and abrasions should also
be kept clean and protected from
contamination.

‘Perhaps because fertile soil contains
lots of other organisms that might
out-compete melioidosis,’ he
observed.
The bacteria also likes to set up

Geography can also influence health
outcomes.

‘The trouble with melioidosis is that
it is the great mimicker. You can get
a melioidosis skin lesion, prostate
abscess, sore throat, pneumonia or
meningitis. It can resemble many
other conditions,’ said Associate
Professor Warner.

Unlocking the secrets
of deadly box jellyfish
venom
Athena Andreossos
Found in coastal waters across
the northern half of Australia, the
box jellyfish species, Chironex
fleckeri, contains one of the most
deadly venoms in the world. It can
kill a human within 10 minutes.
The efficacy of the current
antivenom therapy is under doubt.
Greater knowledge of the venom
components inflicted by the jellyfish
sting – and how they impact the
body – is essential to develop a new,
rapid-acting treatment.
During her PhD at AITHM, Dr Athena

Andreosso completed the first
structural analysis of a Chironex
fleckeri venom toxin, confirming
its ability to create pores (holes) to
insert itself into the membrane of
human heart cells, which is thought
to trigger rapid cardiovascular
collapse.
She has also traced the ‘cellular
death pathways’ of three venom
fractions (components), two of
which were previously believed to
be cardiotoxic – more damaging to
the heart. She discovered both are
challenging on a range of levels. The
protein composition and potency of
the venom vary.

collection and size of the collected
animals,’ she said. ‘So essentially it
is really hard to produce consistent
results in this field, because you are
continuously working with different
material.’
Dr Andreosso hopes her
research findings will provide
a baseline for future structural
studies on Chironex fleckeri venom
toxins – and new methods to
counteract them.

‘The venom varies depending on
geographical location, year of
AITHM ANNUAL REPORT 2019
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OUR STORIES  IN THE LABORATORY
Tracing the triggers and
impacts of preeclampsia
Norelle Daly & David Wilson
Preeclampsia is the most common
serious medical disorder triggered
during pregnancy. In Australia, mild
preeclampsia occurs in 5-10 per cent
of pregnancies and severe cases
in 1-2 per cent. Pre-eclampsia and
associated complications account
for 15 per cent of direct maternal
mortality and 10 per cent of
perinatal mortality. There is evidence
it also has an enduring impact on the
health of surviving children.
AITHM Structural Biologist, Professor
Norelle Daly and AITHM Biochemist,
Dr David Wilson have helped to
trace links between low levels of
a gut microbial metabolite (small
molecule), acetate, in pregnant
women and heightened risk of
preeclampsia.
The two researchers applied their
data analysis skills to a national
study, finding evidence that reduced
maternal acetate levels were
associated with preeclampsia, and
that this condition had a negative
impact on the immune system
development of babies.
The AITHM group has spent
three years establishing its
research credentials in the field of
metabolomics; the large-scale study
of metabolites which influence a
range of human metabolic functions.
They include short chain fatty acids,
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such as acetate, which are mainly
produced through gut bacterial
fermentation of dietary fibre, and
have potent anti-inflammatory
effects.
Professor Daly and Dr Wilson took
on the task of analysing more than
70 samples of maternal cord blood
collected during the preeclampsia
study. They identified and measured
acetate levels in each sample, and
also compared concentrations
between samples.
The team’s work was made possible
thanks to access to a $1.2M Nuclear
Magnetic Resonance (NMR)
spectrometer acquired by AITHM in
2013 with an Australian Research
Council Linkage, Infrastructure,
Equipment and Facilities grant.
‘NMR is an emerging technique
in metabolomics,’ said Professor
Daly. ‘It is a different application to
what we normally use. Usually we
try to look at purified molecules or
study them in isolation, to examine
their structures. But metabolomics
is looking at complex mixtures of
metabolites.
‘NMR allows you to basically filter
out the large proteins and just focus
on the small molecules, avoiding the
need to undertake multiple sample
preparation processes in the lab,
which demands more time.’
They spent several months analysing
the samples, sharing their results
with other researchers utilising

a range of different approaches
to assess the impact of acetate
levels on preeclampsia and the
repercussions of this immune-based
disorder on fetal development of
the thymus gland, which produces
thymosin, a hormone that stimulates
the production of disease-fighting
T cells.
‘Our collaborators were looking
for correlations; they wanted to
see whether the acetate levels we
detected in samples correlated to
their other research findings – which
they did,’ said Dr Wilson.
‘This could lead to new preventative
strategies to reduce preeclampsia.’
The team is currently undertaking
metabolite-based research for
several other AITHM and JCU groups.
‘We think this approach could be
applicable for a whole range of
disease states where metabolites
play a role. It’s just a matter of trying
to realise what it can actually do,’
said Professor Daly.

Gut health key to
effective biomedical
research
Geoff Dobson & Hayley Letson
Growing recognition of the crucial
role that gut microbiota plays in
human health is raising questions
about biomedical research based on
animal models whose microbiota
have been modified to ensure
they are free of certain pathogens.
Evidence is growing that using
pathogen-free animal models can
dramatically alter experiment results
and jeopardise the translation of
animal research findings to humans –
including the successful outcome of
drug trials.
Professor Geoff Dobson and
Dr Hayley Letson are currently
developing a revolutionary drug to
slow haemorrhaging after major
trauma, including battlefield injuries.
The pair are strongly recommending
that biomedical researchers use
‘normal’ unmodified animals for
research if their goal is human
translation.
This body of work was published
in 2019 in Lancet’s eBiomedicine,
Nature’s Scientific Reports and
the journal SHOCK®: Injury,
Inflammation, and Sepsis: Laboratory
and Clinical Approaches.
Heart, Trauma and Sepsis Research
Laboratory team leader, Professor
Geoffrey Dobson, said altering gut
microbiota to produce specificpathogen-free (SPF) animal models

modified their basic physiology,
immune and inflammatory systems,
behaviour, and susceptibility to
infection and disease.
Originally proposed in the 1960s to
reduce disease in research animal
populations, these SPF models
– which now vary widely due to
differing SPF inclusion and exclusion
criteria observed by animal suppliers
and universities – might actually
be creating additional obstacles for
biomedical researchers seeking to
translate their findings to humans.
Experiment results can differ from a
‘normal’ human response, because
the microbiota of SPF animal
models do not represent the normal
human condition – let alone those
experiencing major trauma.
As fellow JCU researcher, Dr Hayley
Letson, observed, ‘A wounded
soldier on the battlefield, or a person
going in for major surgery, does not
have a gut microbiome similar to
the highly artificial animals born
and raised in a sterile “bubble”. For
over five decades, an enormous
amount of money may have been
wasted on studying human disease
and injury using SPF animals, which
raises important ethical questions for
biomedical research.’
Statistics on research outcomes lend
weight to their concerns. Currently,
95 per cent of promising new drugs
fail to translate from animal studies
to humans, according to Professor
Dobson.

The JCU research team recommends
breeding ‘normal’ animal models
with wild-type gut bacteria to better
represent the human condition. They
believe that this would not only
improve the chance of successful
translation to human clinical trials,
but ensure that public funding for
biomedical research is well spent.
‘Ultra-clean, SPF
facilities cost
millions of dollars to
maintain each year
and conventional
‘dirty’ facilities
would dramatically
reduce costs,’ said
Professor Dobson.
In the meantime,
the team suggests
that research
results published in
scientific journals
should include a
URL access which
details the Animal
Microbial/Pathogen
Exclusion Status
upon which the
study was based.

Ultra-clean, specific
pathogen-free
facilities cost nearly
a million dollars to
maintain each year
and conventional
‘dirty’ facilities would
dramatically reduce
costs
Prof
Dobson

‘This may help address the
differences in results within a single
laboratory or between laboratories
around the world and improve
translation success,’ said Professor
Dobson.
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‘I identified and characterised three
enzymes with similar actions. When
one enzyme was eliminated by a
drug, the other two compensated for
the loss. These findings could be used
to help develop new drug targets.’

The worm turns
- new targets to
combat parasitic disease
Bemnet Tedla
During Dr Bemnet Tedla’s PhD at
AITHM, he identified promising new
drug targets in a parasite which
causes schistosomiasis, a disease
which claims up to 200,000 lives
globally each year.
While investigating specific enzymes
(biological molecules) crucial to
the survival of the parasitic worm
species Schistosoma mansoni, Dr
Tedla discovered three with similar
functions. Previous enzyme-targeting
drugs have focussed on eliminating
one, unaware of the other two.
‘They assumed the parasite
contained only one of these
enzymes, known as cholinesterase
enzymes, which regulate the
parasite’s nervous system,’ said Dr
Tedla, a Molecular Biologist and
parasitologist based at AITHM
Cairns.
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The WHO estimates at least
220.8 million people required
treatment for schistosomiasis
in 2017. An acute and
chronic disease
caused by parasitic
worms known as blood
flukes, it is prevalent in
tropical and subtropical
regions, particularly Africa.
Communities which lack access to
clean drinking water and adequate
sanitation are most vulnerable.
The parasite larvae, released by
freshwater snails, penetrates
human skin during contact with
contaminated water. Adult parasites,
which live in blood vessels, release
eggs that enter waterways via
human faeces and urine. The eggs
hatch into larvae and infiltrate
water snails, before passing back to
humans. The snail species which act
as intermediate hosts for the parasite
do not occur in Australia.
Five species of blood fluke, which
gravitate to different parts of
the human body, are mainly
responsible for the two major forms
of schistosomiasis – intestinal and
urogenital.
Schistosoma mansoni dwells in the
human hepatic portal circulation
system, a group of veins that carry

blood from the capillaries of the
stomach, intestine, spleen and
pancreas to the liver. The parasite
can trigger abdominal pain and
diarrhoea, and result in liver
enlargement, as well as hypertension
(high blood pressure) in abdominal
blood vessels.
There is currently only one drug,
Praziquantel, recommended to treat
schistosomiasis.
‘But when there
is only a single
drug on the
market, there is
a risk that drug
resistance will
develop,’ said
Dr Tedla.

He hopes his findings will ultimately
benefit millions of people living in
countries struggling to deal with the
health and economic consequences
of schistosomiasis. A part from
alleviating the human toll of the
disease, his research may also inform
the development of drugs to treat
infected livestock, a mainstay of
many economies in developing
countries.

I identified and
characterised three
enzymes with
similar actions.
When one enzyme
was eliminated by a
drug, the other two
compensated for the
loss. These findings
could be used to help
develop new drug
targets

He used a range
of cutting-edge
technologies
to explore
the possibility
that one or
more enzymes
within the
parasite could
hold the key
to developing
alternative drug
targets to treat
the disease.
These methods
included
bioinformatics
(to study the genetic sequence of
the enzymes), as well as molecular,
immunological and RNA interference
techniques (which use the gene’s
own DNA sequence to turn it off).

Dr Tedla

‘Some parasites
affecting animals
in the agricultural
sector share similar
characteristics
with those
affecting humans.
It is possible that
the intervention
strategies we are
working on could be
used to treat disease
in animals, as well,’
he said.

be a major contributing
factor. The survival
rate for liver cancer
patients is just 18 per
cent after five years.
AITHM Cell
Biologist,
Associate
Professor Lionel
Hebbard, is
part of an
international
research
team
which has
identified
a promising
new combined
therapy approach to
treat liver cancer, based
on the results of a pioneering
six-year study.

Novel trial identifies
promising liver cancer
treatment option
Lionel Hebbard
Liver cancer rates in Australia have
skyrocketed more than 400 per cent
in the past 30 years. Still stigmatised
as a disease associated with
excessive alcohol consumption and
illicit drug use, rising obesity levels
nationwide are now recognised to

They discovered that two existing
drugs currently used independently
to treat other malignancies,
Rapamycin and Dasatinib, when
combined, reduced liver tumours 29fold in size in a novel trial in a small
animal model that was designed to
better reflect the human condition.
'We were surprised to find that the
action of two existing drugs would
have this synergistic effect. They
have been used as a therapeutic
approach in other tumour models,
but it is the first time that they have
been used together in liver cancer,'
said Associate Professor Hebbard,
head of the Cancer Metabolism
Research group.

To more closely replicate normal
human immune responses, the trial
used liver cancer cells derived from
non-immunosuppressed animals to
investigate molecules in key cellular
signalling pathways that promote
the growth of tumour cells, to then
identify an effective way to halt their
progress.
The researchers focussed on two
intracellular signalling proteins,
Mammalian Target
of Rapamycin
(mTOR) and Src
molecules, which
are commonly
activated in
patients with liver
cancer, and were
also found to be
present in cell lines
derived from small
animal models
of human liver
cancer.

the processes of these signalling
pathways – even partially – with
these two drugs, we could reduce
tumour growth to a significant
extent,' he said. 'In actual fact, it
reduced liver cancer growth in the
animal model 29-fold.'
Associate Professor Hebbard
hopes the results will prompt
pharmacological companies
to consider clinical trials of the
combined drug
therapy.

In actual fact, it
reduced liver cancer
growth in the animal
model 29-fold
Prof

Hebbard

mTOR regulates the metabolism
and growth of tumour cells, which
requires a lot of energy to multiply,
while Src regulates the blood vessel
growth into tumours and the invasive
nature of the cancer cells.

'There are only
a few drugs
currently available
to treat liver
cancer and they
deliver really poor
outcomes. There is
an urgent clinical
need to develop
new therapeutic
strategies,' he said.

'Both these drugs are already in the
market. They just have to be trialled
together in patients, and their
potential evaluated over time.'

The two signalling pathways
have been individually targeted
with different liver cancer drugs
in the past – without success.
Associate Professor Hebbard and
his co-researchers decided to trial
a combination of Rapamycin and
Dasatinib on both.
'We figured that if we could inhibit
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Gut reaction to
schizophrenia
Zoltan Sarnyai
A research team led by
Neuroscientist, Professor Zoltan
Sarnyai, has identified that changes
to gut bacteria, triggered by a high
fat, very low carbohydrate diet,
may have the potential to reverse
symptoms of schizophrenia.
Initial JCU laboratory research trials
found that a therapeutic dietary
regime, known as the ketogenic diet,
normalised the behaviour of mice
with induced schizophrenia-like
symptoms, within five weeks.
The results prompted the Professor
of Pharmacology to investigate
whether ketogenic diet-induced
changes to gut microbiota, microorganisms that live in the digestive
tract, might play a role in the
dramatic results.
His latest trial results strongly
indicate that the diet has a direct
effect on gut bacteria and that
this impact is linked to restore
restoration of brain function. Mice
with schizophrenia-like behaviours,
on a normal diet, showed similar
levels of behavioural improvement
when subsequently fed faecal
microbiota from their counterparts
on the ketogenic diet.
'The results are really exciting,'
observed Professor Sarnyai, who
heads the Laboratory of Psychiatric
Neuroscience.
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'We now have strong data that
is helping to galvanise this whole
field of research, looking at the
link between gut microbiota, brain
function and the treatment of major
psychiatric disorders.'
His findings are supported by Chinese
and United States research published
in early 2019, which found that
when faecal material from human
schizophrenia patients was fed to
healthy mice, they too developed
schizophrenia-like symptoms.
He is working with Dr Ann-Katrin
Kraeuter, his former PhD student,
fellow JCU collaborators and
research partners in Brazil, the
USA and Ireland, to detect and
analyse the molecular biology of
microorganisms in the gut – and
trace their ability to influence brain
function.
'We want to isolate the active
ingredients of the ketogenic diet that
produces this beneficial result, to
develop either a dietary supplement
or a drug that people can take, while
remaining on a normal diet. I think
that is the final goal of our research,'
he said.

We want to isolate the active
ingredients of the ketogenic
diet that produces this
beneficial result, to develop
either a dietary supplement or
a drug that people can take,
while remaining on a normal
diet. I think that is the final
goal of our research
Prof Sarnyai

types of white blood cells in your
sputum, you are more likely to have
a compromised or defective immune
system. That information can help
us determine which people might
be more susceptible to TB,’ observed
Associate Professor Rush.

The results of this
work will contribute
to making this
community more
resilient to the TB
epidemic as we work
towards eradication
of this deadly disease
A/Prof
Rush

Tackling the breach in
immune defences to TB
Catherine Rush
JCU immunologist, Associate
Professor Catherine Rush, is seeking
to discover what is disabling
the immune defences of a rural
community in Papua New Guinea
(PNG), and how this weakness is
contributing to unprecedented rates
of tuberculosis (TB) in the region.
She is working with JCU
microbiologist, Associate Professor
Jeff Warner, to trace the causes of
the major TB epidemic in Balimo, in

PNG’s Western Province, and identify
risk factors that could be addressed
to reduce the burden of this disease
on the beleaguered community.
Analysis of blood samples
volunteered by more than 450
members of the community, which
suffers almost double the PNG
average of TB cases per year, has
revealed widespread immune system
deficiencies.
‘Even among people in the general
community who do not have TB,
their immune systems are just not
working as well as they should be.
We need to find out what is going

wrong with their immune cells, how
that is predisposing them to TB, and
are there ways to intervene. Children,
in particular, are highly susceptible to
the disease,’ said Associate Professor
Rush.
As pulmonary TB attacks the lungs,
her research also focusses on
obtaining sputum (phlegm) samples
from community members and
conducting immune cell analysis
of the sputum to identify parallels
between the blood and sputum
results.
‘Sputum is lung material. If you have
too many or not enough of certain

They are also conducting ‘big picture’
research to identify risk factors which
may be jeopardising the immune
strength of Balimo residents and the
health of their lungs.
Patients with HIV or diabetes are
more susceptible to TB. But neither
disease is prevalent in the region,
unlike other parts of PNG, including
the capital, Port Moresby, which is
experiencing a diabetes epidemic due
to the impacts of a Western diet.
Balimo residents still consume
mainly fresh-caught fish and
home-grown vegetables. Although
researchers are not ruling out
diabetes as a risk factor, they are
interested in understanding what
other risk factors these people may
be experiencing.
Parasites, including gastrointestinal
hookworms, roundworms and
protozoa, are also known to increase
vulnerability to TB. The researchers
hope to explore this risk factor in
Balimo.

‘One of the World Health
Organization sustainable
development goals is the adoption of
clean fuel, including cooking fuel. We
are looking to find any relationship
between people that spend much of
their time cooking indoors and their
susceptibility to TB,’ said Associate
Professor Rush.
‘We are particularly interested
in the correlations between lung
immune cells and the function of
the lungs. In a recent trip to Balimo,
participants had spirometry tests to
assess their lung function. We are
now in the process of deciphering the
relationships between immune cells,
lung function and the likelihood that
someone will get TB or more severe
forms of TB.’
‘The Balimo community is very
motivated. We have whole families
volunteering their assistance, which
is wonderful. We are extremely
grateful for their continued
participation in our work,’ said
Associate Professor Rush.
‘The results of this work will
contribute to making this community
more resilient to the TB epidemic as
we work towards eradication of this
deadly disease.’

With the assistance of a $35,000
HOT NORTH grant, they are
currently studying another
recognised threat to lung health –
exposure to smoke. Balimo residents
traditionally cook their food on
indoor wood fires.
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The good oil on asthma
prevention
Andreas Lopata
The incidence of asthma worldwide
has almost doubled in the past
30 years. One in nine Australians
– about 2.7 million people – suffer
from this disease. Around half of
asthma patients do not obtain
any benefit from standard drug
treatments. But there is growing
evidence that diet could have a
major impact on asthma prevention.
Research into the benefits of eating
oily fish, including the humble
sardine, is already making waves.
When AITHM Molecular
Immunologist, Professor Andreas
Lopata, coordinated a research
project to explore the impact of
airborne fish allergens on workplaceinduced asthma in two South African
fish processing plants, a side study
yielded compelling fresh evidence
that eating fish could help prevent
this disease.

village residents who consumed
high amounts of seafood – mainly
sardines, an oily fish rich in omegathree fatty acids – appeared to have
some protection from asthma-type
symptoms.
On the flip side, those whose blood
samples revealed high levels of
omega-six fatty acids, commonly
found in plant-based cooking oils
used to prepare fast food, were at
greater risk of respiratory problems.
‘We found that certain types of
omega-three fatty acids found in
marine oils were significantly
associated with up to 62
per cent decreased risk
of having asthma or
asthma-like symptoms,
while high omega-six
consumption was
associated with an
increased risk of up
to 67 per cent,’ he
said.

As changes to Western
diet – including increased
consumption of omega-six
fatty acids – is one of several
factors implicated in the rise
of asthma worldwide

Funded by the USA National
Institutes of Health, the five-year
occupational health project screened
642 workers at two pilchard (sardine)
processing plants on the west coast
of South Africa, and also collected
health data – including blood
samples – from a control group;
other residents of the small village
where most of the workers lived.

Previous studies have
shown that the omegathree fatty acid, alpha
linolenic acid, possesses
important anti-inflammatory
properties, whereas the most
abundant omega-six fatty
acid in Western diets, linoleic acid,
contains potent broncho (airway)
constrictors and demonstrates proinflammatory properties in allergic
diseases – including allergic asthma.

Professor Lopata, a chief investigator
on the project, said subsequent
analysis of this data showed that

Unlike anecdotal evidence, analysis
of blood samples – including the
composition and level of fatty acids
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Prof Lopata

present in blood serum – provided
independent biological verification
of the dietary habits of the South
African study participants, including
their seafood consumption. Due to
the low socio-economic status of
the village, it was deemed unlikely

residents would be
ingesting marine
oils from alternative
sources, such as fish oil
supplements.

Professor Lopata believes
the study results will provide
additional food for thought on
how dietary modifications might
be utilised as a non-drug treatment
option to combat asthma.
‘As changes to Western diet –
including increased consumption
of omega-six fatty acids – is one of
several factors implicated in the rise
of asthma worldwide, then diet is

a potential modifiable factor that
could help stem the tide of the
asthma epidemic,’ he said.
‘We now need to look at how to
optimise the intake of omega-three
fatty acids, especially those from fish
and other seafood sources, to reduce
the negative influences of omega-six
fatty acids on asthma outcomes.’

AITHM ANNUAL REPORT 2019

37

OUR STORIES  IN CLINICAL TRIALS
Gluten versus hookworm
challenge
Paul Giacomin
Coeliac disease – a debilitating
autoimmune condition triggered by
gluten – affects about one in every
100 Australians. It requires strict
dietary vigilance to avoid common
food staples such as bread and
pasta, as well as life-long, expensive
medical monitoring to prevent
gut inflammatory symptoms and
complications such as intestinal
cancers.
An AITHM-led international trial
investigating the therapeutic
potential of hookworm infection to
improve gluten tolerance in coeliac
disease patients delivered some
surprising results, according to trial
leader, Senior Research Fellow and
Immunologist, Dr Paul Giacomin.
A previous trial published in
2015 by AITHM researchers
showed that people infected with
hookworms could tolerate gradually
reintroducing gluten into their diet.
However the study was small (12
participants) and did not include
participants treated with a ‘nonhookworm’ placebo.
The latest recently-completed
two-year trial involved 54 coeliac
disease patients in Townsville,
Brisbane and Christchurch, New
Zealand, who were treated with
either 20 or 40 microscopic Necator
americanus (human hookworm)
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larvae, or a placebo, both applied to
the skin. Hookworm infection takes
four to eight weeks to establish in
the intestine, and all participants
adhered to a strict gluten-free diet
during this time.
At week 12, the participants began a
30-week ‘challenge’. They received
escalating gluten doses, starting at
a low level (one to two spaghetti
straw/s per day) and finishing with
a moderate dose of 60 straws daily.
All groups were regularly monitored
with safety checks, blood tests and
gut biopsies, to check if the gluten
was triggering adverse reactions.
The results surprised the study team,
including JCU/AITHM affiliated
Senior Clinicians, Dr John Croese and
Dr Tony Rahman, from the Prince
Charles Hospital, in Brisbane.
They found that gradual reintroduction of gluten into the diet
was well tolerated by approximately
half of those who underwent the
placebo treatment – with similar
results in those who received
hookworms. This suggested that
hookworm treatment was of no
benefit, if consuming a moderate
amount of gluten each day.
However, hookworm-treated
participants tended to have improved
tolerance to lower levels of gluten
consumption, with fewer coeliac
symptoms and improved quality of
life survey scores – which were not
seen in placebo recipients.

These trial results confounded the
original study hypothesis that most
unprotected coeliac disease patients
(i.e.. participants who received the
placebo) would quickly develop signs
of gluten intolerance. The finding
that around half of these patients
could handle moderate amounts of
gluten daily suggested that gradually
increasing gluten into their diet
may have led to improved gluten
tolerance.

context of an autoimmune disease,’
said Dr Giacomin.

Dr Giacomin said the new trial
results supported intriguing findings
from other clinical trials in coeliac
disease and food allergies, where
controlled, low-dose exposure to
certain foods appeared to help build
immune tolerance.

‘New therapies based on drugs
derived from hookworm-secreted
molecules are likely to be a
more palatable option than live
hookworm infection for people with
inflammatory diseases,’ observed Dr
Giacomin.

The latest finding that hookwormtreated people tended to feel better
when eating lower levels of gluten
echoed results from two previous
AITHM trials, where energy levels,
quality of life and wellbeing were
improved by the treatment. Dr
Giacomin believes this warrants
further exploration.
As part of the study, the researchers
collected a range of biological
samples (blood, gut biopsy and
faeces), which will hopefully enhance
understanding of the mechanistic
reasons why some people developed
tolerance to gluten, while others did
not.
‘We now have assembled a goldmine
of samples to investigate how these
worms affect the human body in the

Previous studies have indicated
that hookworms produce
beneficial anti-inflammatory
secretions – which are now being
explored by AITHM researchers
such as Immunoparasitologist,
Distinguished Professor Alex Loukas,
and other groups worldwide – for
their potential to treat a range of
inflammatory diseases.

‘It is also currently difficult to
standardise and up-scale the
production of live hookworms,
which are critical factors when
producing a medicinal product.’
The AITHM team is continuing
their efforts to progress worm
molecules as therapies. However,
they suspect that the benefits of
whole-worm treatment may not be
easily replicated by purified worm
components alone, so turning live
hookworms into a standardised
medicinal therapy remains on their
research agenda.
Dr Giacomin and his co-researchers
look forward to exploring the data of
the latest trial to assist their efforts
to unlock the therapeutic potential
of hookworms.

Human trial investigates
ability of hookworms
to counter Metabolic
Syndrome
Doris Pierce
Obesity-induced Metabolic
Syndrome (MetS), a cluster of
risk factors including high blood
sugar, elevated blood pressure, and
abnormal blood lipids, significantly
increases the risk of developing
cancer, cardiovascular disease and
Type 2 Diabetes Mellitus (T2DM).
The incidence of MetS is rising
rapidly in Australia and elsewhere
in the Asia-Pacific region. New
preventative approaches are
urgently needed.
AITHM HDR student Doris
Pierce is implementing a
world-first human trial into
the use of hookworm infection
to prevent the development of
MetS and T2DM.
The three-year Phase 1b clinical trial,
which commenced in early 2018,
aims to establish the safety and
tolerability of controlled, low-dose
infection with the human hookworm,
Necator americanus (Na) and
investigate the potentially beneficial
effects on metabolic, immune
and physical health, as well as the
bacteria that inhabit our gut, aka the
microbiome.
‘Metabolic diseases including MetS
and T2DM are characterised by

whole-body pro-inflammatory
immune responses and dysregulation
of the gut microbiome, which, in
turn, plays a detrimental role in
metabolic health, including immune
activity,’ said Ms Pierce.
Recent animal models have
suggested that parasitic worm
infection may protect against MetS
and T2DM. Evidence from a recent
systematic review and meta-analysis
on the effect of worm infections on
metabolic outcomes and deworming
studies in humans also support the
suggestion that worm infections play
a protective role against metabolic
disease. Worm infections induce an
anti-inflammatory response in their
host, potentially through modulation
of the microbiome, which is
associated with improved blood
glucose control and metabolism.
Successful efforts to eradicate
parasitic worms in developed
countries are now being linked
to increases in inflammatory and
metabolic diseases, including T2DM.
The AITHM trial aims to recruit
45 participants from Cairns and
Townsville, aged between 18 and 50
with central obesity (abdominal fat
which poses particularly high risks)
and/or additional signs of MetS.
Participants are inoculated with
either 20 or 40 worm larvae, or a
placebo (diluted Tabasco sauce). The
microscopic larvae, suspended in a
few drops of water, are administered

via a dressing pad applied to the
forearm of participants. The larvae
quickly infiltrate the skin and then
travel to the small intestine, where
they attach to the intestinal wall.
Unlike tapeworms, which can grow
up to several metres and have been
used as a weight-loss aid, because
they consume food ingested by
their host, the hookworms feed
on miniscule amounts of blood
and grow to no more than one
centimetre.
To ensure safety, all participants
undergo regular clinical health
checks and blood pathology
screening. Body fat composition
is recorded, and blood and faecal
samples are collected for analysis
of immune responses and gut
microbiome composition changes.
Researchers are particularly keen
to see if the worm therapy reduces
insulin resistance – a key factor in the
development of T2DM.

may not sound too appealing for
the wider community of people
at risk of Type 2 Diabetes’, Ms
Pierce continues, ‘this AITHM trial
is generating crucial proof-ofprinciple data that could facilitate
the identification of purified
hookworm molecules or probiotic
bacteria with the potential to create
complementary therapies to help
prevent inflammatory and metabolic
diseases’.
The chief investigators on this study
are Senior Research Fellow and
Immunologist Dr Paul Giacomin
of AITHM, and Professor Robyn
McDermott, Adjunct Professor of
Public Health Medicine, JCU.

After two years, participants will be
offered a deworming medication to
remove the hookworms. They can
then elect to stay in the trial for an
additional 12 months to investigate
if deworming reverses worm-induced
health changes.
Ms Pierce acknowledges that a good
diet, a healthy lifestyle and plenty
of exercise remains the best current
preventative treatment for MetS and
T2DM.
‘While live worm inoculation therapy
AITHM ANNUAL REPORT 2019
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What does it take to
tackle rehab following a
stroke?
Nerida Firth
Every year, 50,000 Australians
suffer a stroke. The number of
stroke survivors in this country now
totals almost half a million, and
most battle ongoing disabilities.
The annual cost of stroke to the
health system is $54 billion. The
need to develop more effective
rehabilitation strategies
to maximise recovery is
critical.

quickly – when used in collaboration
with the Smart Arm, a mechanical
rehabilitation device developed by
JCU to help stroke patients regain
arm mobility.
In order to recruit participants best
equipped to complete the proposed
12-week trial protocol, Ms Firth’s
PhD study is delving deep into what

JCU HDR student
and Pharmacist
Nerida Firth, is
investigating what
spurs or slows the
rehabilitation efforts
of stroke survivors
– crucial groundwork
for the design and
implementation of the
first randomised clinical
trial in Northern Queensland
to assess the combined use
of drug therapy and non-robotic
rehabilitation technology to expedite
recovery.

What I am learning
is that people don’t
really understand
stroke and rehab,
until they are faced
with it...

Around two-thirds of stroke survivors
suffer disabilities to the upper limbs,
impeding their ability to perform
simple daily tasks such as eating and
dressing. The JCU trial will evaluate
the ability of certain medications
to enhance rehabilitation results –
or achieve the same results more

motivates stroke survivors to stay
the distance, when it comes to
rehabilitation regimes – and what
makes it hard. There are no easy
answers, as every stroke survivor’s
journey is different, in terms of
health complications, including their
ability to process what is happening
to them and move forward.
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Ms Firth

‘What I am learning is that people
don’t really understand stroke and
rehab, until they are faced with
it,’ said Ms Firth, who previously
worked at the first communitybased, university student-led, interprofessional neurorehabilitation
facility in Townsville.
‘At that point, it is really stressful.
You’ve had a stroke. Your life is
turned upside down. You have people
scrambling to help you, if you
are lucky. And then you are
trying to make decisions,
when you are vulnerable
and may not have
sufficient cognitive
capacity or support.
As researchers
who haven’t had
a stroke, we can’t
make assumptions
about how people
will react. We might
be wrong.’
Ms Firth has conducted
focus groups with stroke
survivors in the AITHM
Translational Research
Facility in Townsville, as well as in
several other Northern Queensland
communities, to identify factors that
influence their rehab decisions.
The data that Ms Firth is assembling,
with the aid of stroke survivors, will
help to build a robust randomised
clinical trial that can better assess
the efficacy of the new treatment
approach by taking into account a
spectrum of other issues that may
aid or hinder rehabilitation success.

The results of the trial could open
new doors to stroke recovery.
‘Australia has an aging population.
More people are having strokes and
more are surviving. So it is important
to get the rehab right,’ she said.

Trialling a drug to treat
weakening of the main
abdominal artery
Joseph Moxon
An aneurysm or enlargement of
the abdominal aorta – the major
artery that runs through the belly
to the legs – can rupture and cause
life-threatening blood loss or death.
Abdominal aortic aneurysms (AAA)
affect around 20 million people
worldwide.
In Australia, the incidence and
mortality from these aneurysms is
four times higher than the world
average. Around 2000 people die
from rupture or surgery to repair the
aneurysm each year, according to Dr
Joseph Moxon, JCU Senior Research
Fellow.
He is one of the investigators in a
trial planned to involve 1,954 people
in several countries to test if a drug
can reduce the need for surgery.
The trial, led by the Queensland
Research Centre for Peripheral
Vascular Disease, in collaboration
with the George Institute, is
being funded with $4,997,533
from the National Health and
Medical Research Council. The
Australian researchers are working
in collaboration with investigators
in New Zealand, Sweden and the
United Kingdom.
Dr Moxon says abdominal aortic
aneurysms are part of the larger
problem of peripheral vascular

disease (PVD), that affects around
10 per cent of adults in Australia. Dr
Moxon is also involved in identifying
novel therapeutics that could limit
inflammation and improve blood
supply in people with other forms
of peripheral artery disease, such as
lower limb artery blockage.

no drugs that have been shown to be
beneficial for AAA. What’s strange
about aneurysms, is that unlike
artery blockage, there is a negative
relationship between diabetes
and artery weakening. It has been
suggested that diabetes drugs may
be responsible for this.’

Current guidelines recommend
that surgery is
considered for
all symptomatic
aneurysms. But
most aneurysms
do not cause
symptoms.
In these
asymptomatic
cases, surgery is
considered only
when aneurysms
reach 55 mm
or larger in men
and 50 mm or
larger in women.

The planned placebo-controlled
trial will test a
diabetes-related
drug. If this drug can
prevent surgery for
aneurysms, it could
substantially benefit
millions of people
around the world.

What’s strange
about aneurysms,
is that unlike artery
blockage, there is a
negative relationship
between diabetes and
artery weakening. It
has been suggested
that diabetes drugs
may be responsible
for this

Dr Moxon says
people with
aneurysms
below this
threshold
have to keep
going back and
forth to hospitals to be assessed,
usually by ultrasound, until their
aneurysms grow to the threshold
size for surgery. ‘This is certainly
inconvenient for patients and it
is also associated with quite a
significant burden mentally and it
reduces health-related quality of life.’

Dr Moxon

Dr Moxon says, ‘Currently there are
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Taking steps to outpace
leg artery disease
Lisan Yip & Golledge Group
Lisan Yip co-ordinated an Australiafirst JCU study aimed at helping
people with blocked leg arteries selfmanage their condition.
Fifteen per cent of Australians aged
over 60 suffer from peripheral artery
disease (PAD) which can cause
debilitating pain in their legs and
deter them from engaging in exercise
that could alleviate the condition.
JCU’s Queensland Research Centre
for Peripheral Vascular Disease
is trialling a program to find out
whether sessions with trained health
support workers can nurture longterm changes in patient exercise
levels and enable them to avoid
potentially risky surgical procedures.
‘When people with leg artery
blockage walk they commonly get
pain, which can be interpreted as
a sign that walking is bad for their
legs. But in actual fact, there is good
evidence that walking can improve
functional capacity, alleviate pain
and may help avoid or delay surgery,’
said Ms Yip.
‘The current surgical options to treat
leg arteries blocked by fatty deposits
involve inserting temporary balloons,
permanent stents or conducting
artery bypass. But commonly arteries
become blocked again, so more
surgery is required. Every surgery
involves risk of complications, so
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multiple surgeries increases that risk,
including the risk of amputation.’
Launched in 2014, this clinical trial
completed recruitment in late
2019. The trial is being conducted in
Brisbane, Sydney and Townsville.
A previous Scottish study found
that behavioural counselling
helped people with artery disease
to increase their physical activity
over a six-month period. The JCU
trial aims to see if such benefits can
be replicated and sustained over a
longer period.
All participants undergo physical
assessments by a study coordinator
at the beginning of the trial, then
again at four, 12 and 24 months.
‘We hope the program will aid
people to increase their levels of
physical activity and reduce their
need for surgery,’ said Ms Yip.
If the trial is successful, she hopes it
will encourage the development of
a training program to equip allied
health professionals across Australia
with the skills to deliver similar
programs to people with blocked leg
arteries.
A non-surgical treatment option
could significantly improve quality
of life for these patients, a number
of whom have already endured years
of pain.
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OUR STORIES  IN THE HOSPITAL AND HEALTH SYSTEMS
Urgent reform needed to
meet community health
needs
Ruth Barker
Without adequate community-based
services, many Far North Queensland
(FNQ) residents with disabilities face
an uncertain future when it comes to
accessing crucial health support.
JCU is coordinating an ambitious
project which aims to reform
the delivery of FNQ communitybased child
development,
disability and
rehabilitation
services.
Funded by
the Northern
Queensland
Primary Health Network (NQPHN),
the aim of the FNQ Community
Rehabilitation and Lifestyle Services
project is to develop a business plan
for a new region-specific service
model designed to help local
service providers address a range of
challenges impacting service delivery,
and better meet expectations of care
for the people of FNQ.
The business plan will encompass
the implementation and evaluation
of the new service model over a fiveyear period.
Project Manager, JCU Associate
Professor Ruth Barker, who has
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a longstanding commitment to
innovative health service delivery
in Northern Australia, said reform
was urgently needed. Many service
providers in the region faced
major challenges to meet national
standards.
‘FNQ presents unique challenges
to service delivery, including
remoteness and cultural diversity.
Existing services are often underresourced, fragmented, or unsuitable
in the face of the challenges of living
and working in this
region,’ she said
Chronic conditions
caused by disease,
disability and
injury place an
enormous burden
of care on FNQ
communities, families
and individuals, particularly in
Aboriginal and Torres Strait Islander
communities.’
The advent of the National Disability
Insurance Scheme (NDIS) brought
new opportunities, but also further
challenges.
‘The NDIS represents a shift from
a provider model which is more
reliant on government services,
to a purchaser model that is more
reliant on private services. For
this reason, transition to NDIS
could impact heavily on remote
communities, which typically rely
on government services. There

are few private service providers
available and even fewer that have
well-established relationships with
remote communities,’ said Associate
Professor Barker.
In line with
national
standards, the
new service model
aims to adopt a
holistic, peoplecentred approach
to service delivery
– focussing on
the health needs
and expectations
of individuals,
families and
communities,
rather than on
diseases.

on their needs and aspirations for a
healthy, happy life in FNQ and how
services could be improved to help
fulfil them.
Three reference groups – Consumer,
Service Provider
and Aboriginal
and Torres Strait
Islander – have
been established
to provide advice
and guidance
to the project
team. The service
providers include
representatives
of government
health and
education
services, and
Aboriginal
community
controlled health
organisations.
Other
stakeholders,
such as local
A/Prof
councils, have also
Barker
been invited to
contribute.

Chronic conditions
caused by disease,
disability and
injury place an
enormous burden
of care on FNQ
communities, families
and individuals,
particularly in
Aboriginal and
Torres Strait Islander
communities

The design of both
the business plan
and service model
will be shaped
by the results
of an extensive
stakeholder
engagement
initiative which
was completed in 2019, across four
sites: Cairns, the Atherton Tablelands,
Kowanyama and Thursday Island.
JCU researchers on the project team
are conducting focus groups and
interviews with individuals – and
families – with lived experience of
disability, to gain their perspective

‘The project has been well received,
with very good buy-in from
individuals and organisations within
the region,’ observed Associate
Professor Barker.
She said the new service model
aimed to deliver better outcomes
under current funding arrangements,
in order to guarantee sustainability.

But a case would also be prepared for
additional resources to assist service
providers to meet national standards.
‘The model will be designed to get
the best bang for our buck; achieve
the best possible services with the
dollars we have and gain further
funding to enable our services
to reach national standards,’ she
emphasised.
‘In the end, we want individuals to
live happier, healthier, longer lives,
receiving integrated, people-centred
healthcare in their own communities.
We need to ensure that this project
leads to new and innovative
strategies to strengthen the capacity
of FNQ communities to support their
residents.’
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Knife edge

the need for this procedure, such
as hypertension, diabetes and
gestational diabetes.

Haylee Fox
Rising caesarean section rates are
an international concern, due to
associated health risks for both
mother and child. The World Health
Organization (WHO) has said
caesarean rates
over 10 per cent
do not improve
survival figures,
yet the trend
continues.
HDR student in
Public Health,
Haylee Fox,
has discovered
that caesarean
section rates in
Queensland rise
with the socioeconomic status
of the mother,
rather than as
a result of the
actual health risks
linked to such
major surgical
intervention.

Giving birth can be
a really vulnerable
time for a woman to
make big decisions
about what should
happen. The more
evidence-based
information they
have beforehand, the
better

Thirty-eight per cent of wealthier,
mainly urban, non-Indigenous
mothers, undergo a caesarean
section during childbirth, compared
with 30 per cent of economically
disadvantaged women who are
more likely to have pre-existing
health conditions which elevate
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The quantitative study, which used
Queensland Health and Medicare
data of 400,000 mothers and babies
delivered in the state’s private and
public hospital health systems
between 20122015, looked
at all medical
interventions
during labour,
including
induction of
labour, vacuum
and forceps
delivery, epidural
and episiotomy
and caesarean
sections.
The disparity in
caesarean rates
between public
and private health
facilities was
dramatic – 33 per
Ms Fox
cent in the public
sector compared
with 50 per cent
in the private sector. The higher rate
in the private sector is primarily
driven by the provision of elective
(pre-planned, non-emergency)
caesareans; around 19 per cent of
first-time caesarean procedures.
The results surprised Ms Fox, who
initially set out to explore

the theory that poorer women in
worse health faced greater childbirth
cost burdens, due to higher need of
medical intervention during labour.
The opposite proved to be the case,
but is in line with global trends.
‘Reported over-use of medical
interventions in high income
settings, low use in low-income
settings. This phenomenon
has been termed “Too
little, too late, too
much, too soon”,’
she observed.
According to
the Australian
Institute of Health
and Welfare,
86 per cent of
Queensland
women
who

underwent a caesarean section for
the birth of their first child, did so
again for subsequent births, even
though there might not be medical
grounds to do so.

childbirth is known to alleviate such
fears, but women in the private
system receive care from private
obstetricians and are less likely to
have access to midwives.

While caesarean sections can save
lives when medically required, they
also carry the risk of post-operative
infections and repeated caesareans
increase vulnerability to uterine
rupture caused by scar tissue
from previous procedures.

The researcher believes maternity
care providers need to ensure
pregnant women are adequately
informed about both the potential
risks and benefits of caesarean
sections.

Surgical intervention
circumvents the release
of hormones in women
that enhance motherchild bonding after a
vaginal birth. It is associated
with lower breast feeding
rates and future reduced
fertility. There is growing
evidence that children
born by caesarean
section are more prone
to longer-term health
complications.
Ms Fox suspects a range
of factors influence elective
caesarean rates in the private
health sector; from national health
and individual hospital policies
to obstetrician preferences and a
culture of risk aversion in caring for
women of a higher maternal age.
Fear of giving birth naturally is
common. Continuous midwife
support during pregnancy and

‘Giving birth can be a really
vulnerable time for a woman to
make big decisions about what
should happen. The more evidencebased information they have
beforehand, the better,’ said Ms Fox.
Her research advisors are Griffith
University Health Economist
Associate Professor Emily Callander,
AITHM Health Systems Researcher,
Associate Professor Stephanie Topp,
and JCU Biostatistician, Dr Daniel
Lindsay.

Study uncovers alarming
flaws in fish allergy tests
Thimo Ruethers
Some 250,000 Australians and
millions of others worldwide suffer
from fish allergies. Seafood is the
number one cause of food allergyrelated deaths in Australia and most
other countries in the Asia-Pacific
region. Accurate diagnostic tools are
crucial to safeguard lives.
A ground-breaking study led by HDR
student and medical scientist, Thimo
Ruethers from the Molecular Allergy
Research Laboratory team, has
revealed that people with potentially
lethal fish allergies face another
minefield – unreliable allergy tests
that might indicate a person is not
allergic to fish, when they are.
Flaws were detected in commercial
allergy skin prick tests during the
course of the study, which sought
to develop better diagnostic tools
and management methods for this
chronic immune disease.
Mr Ruethers’ research involved the
world’s largest group of fish allergy
study participants – 100 patients
from the Children’s Hospital at
Westmead, in Sydney, as well as
adult sufferers in Townsville.
His diagnostic success, based on
extensive screening of patient blood
samples, raised questions about the
accuracy of commercial allergy skin
prick tests, administered to patients
by clinicians.

‘Clinicians and researchers worldwide
were struggling to compare
laboratory findings with skin prick
test results, so we decided to do
some trouble shooting,’ said Mr
Ruethers.
Twenty-six commercial test
preparations were placed under the
microscope.
‘We discovered that the amount and
quantity of allergens in commercial
skin prick test preparations varies
greatly and in some cases, major
allergens can’t be detected at all,’
observed Mr Ruethers.
‘This means many of these tests
may indicate someone is not allergic
to fish, when they actually are. But
there are no regulations governing
the standards of these diagnostic
preparations.’
Unlike blood samples, no more than
20 allergens can be tested at a time
through skin prick tests. Sometimes
diagnostic opportunities are wasted,
because doctors are unaware of the
exact type of fish species relevant to
Australians.

collaborating with European biotech
companies to develop a point-ofcare device which will help patients
worldwide.
The study has also radically
expanded knowledge of fish
allergens. Previously, there were five
recognised worldwide. The study has
identified an additional eight fish
allergens, now registered with the
World Health Organization.
Using tests that were developed
in-house, Mr Ruethers was able
to pinpoint the exact fish species
triggering allergic reactions in every
study participant – and shared his
findings with clinicians to improve
individual management of this food
allergy.
‘The main reason why we chose to
focus on children in the study, was
because once you have a fish allergy,
you most likely have it for life With
children, we basically enable them
from an early age to know how to
maintain a safe and nutritious diet,
despite suffering from fish allergy,’
he said.

‘They mistakenly test a patient for
a species that isn’t even found here,
such as Atlantic cod, which is native
to Europe and North America. This
species has no relation to Murray cod
at all,’ said Mr Ruethers.
The team is now advocating for
comprehensive blood tests to
become the primary diagnostic tool
for fish allergies. They are currently
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OUR STORIES IN THE COMMUNITY
Unexpected contents
make bitter pills
Alan Clough
The Australian Institute of Health
and Welfare 2016 National Drug
Strategy Household Survey revealed
self-reported use of new and
emerging psychoactive substances
had more than doubled in three
years, from 0.4-1 per cent. These
substances are now being added to
better-known illicit drugs, along with
other adulterants, expanding the
chemical minefield for users.
When JCU social epidemiologist,
Professor Alan Clough, heard reports
of unusually violent behaviour
in methamphetamine users in
North Queensland, he decided to
investigate – triggering an Australianfirst study into the full contents of
illicit drugs seized by state police. It
found many were laced with other
substances, creating unpredictable
multidrug cocktails.
Professor Clough HDR student,
Yoshimi Peck and Senior Lecturer,
Physical Sciences, Associate
Professor Michael Liddell, worked
with Queensland Health’s Forensic
and Scientific Services Chief Chemist,
Dr Peter Culshaw, to examine the
chemical composition of more than
9300 samples of 11 types of illicit
drugs seized by Queensland police
during 2015-2016.
They identified a total of 52 added
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substances, impurities, in the drugs
surveyed, ranging from seemingly
bizarre additives such as an animal
worming treatment and an erectile
dysfunction drug through to novel
psychoactive substances (NPS)
– emerging designer recreational
drugs.
The two most commonly seized
drugs, methamphetamine (6608
samples) and MDMA (1232 samples),
contained the largest variety of
impurities; 22 and 18 respectively.
These two drugs, as well as the
opioids, morphine and heroin, were
laced with a range of NPS.
‘We found methamphetamine, for
example, was cut with common
recreational drugs such as ecstasy,
cocaine and heroin, but also with
complex NPS such as 25C-NBOMe, a
strong hallucinogen which can have
serious toxic and even lethal effects,’
said Professor Clough.
Between 68 and 70 per cent of
samples of cocaine, GHB, and the
hallucinogen, 2C-B, were also highly
adulterated drug cocktails.
While some substances are
incorporated as bulking agents, used
to dilute drugs to maximise profits,
Professor Clough believes NPS are
being experimentally added to
the mix by drug manufacturers
seeking to create new niche
markets for their products.
Little is known about how
adulterants, including these

new NPS, interact with each other.
Users are likely to be unaware of the
combination of drugs that they are
taking. They can be caught off guard
by unexpected symptoms.
‘There is likely to be increased
incidences of overdose and other
adverse clinical outcomes, including
behavioural changes which cause
a lot of people grief and fear,’ said
Professor Clough.
He believes there is a strong
case for pill testing programs at
music festivals and other major
youth events, and would also like
to see more resources for harm
minimisation drug and alcohol
groups actively working with youth,
striving to raise awareness of
adulterants in illicit drugs.
While the internet and social media
are facilitating the marketing and
even manufacture of drugs, fostering
rapid uptake of new substances,
Professor Clough thinks they could
also prove valuable tools to engage
and alert youth to the dangers
of adulterated drugs they may
encounter.

He would like to continue
investigating parallels between
changes in drug-induced behaviour
reported by Queensland hospital
emergency departments and the
chemical components of drugs seized
by the state’s police. Time is of the
essence.
‘If I was able to obtain information
about what might have been seized
in, for example, Cairns last month,
to have almost real-time access
to information about what might
be in the drugs would be a really
great advantage assisting with early
warnings,’ he said.
‘If we knew these drug cocktails were
potentially already out there in the
marketplace, we could predict the
harms before they happen; try to
raise public awareness, as well as
alert hospitals and other emergency
services.’

Turning the tide on
accidental drownings
Richard Franklin
There were 249 drowning deaths
across Australia between 1 July 2017
and 30 June 2018. Drowning rates
are trending downwards, which is
welcome news, but people are still
needlessly losing their lives.
JCU Associate Professor in Public
Health, Richard Franklin has spent
15 years studying the complexity of
drowning; how and why people get
into trouble in water, and what does
it take to save their lives?
He and his team of PhD researchers
have explored unintentional
drownings from a number of
different angles across 2019; from
analysis of global trends through to
the impact of alcohol on drowning
deaths in Australian rivers (the
country’s top drowning location) and
the tragic consequences of leaving
young children alone near unfenced
portable pools.
They have also conducted pioneering
research into the motivation and
water safety skills of those who dive
in to rescue others, and sometimes
lose their own lives during the
attempt, and have revealed that
people who doubt their ability to
effectively administer CPR, due to
lapsed refresher training, have good
reason to do so.

JCU and the Royal Life Saving Society
are both keen to help Australians
help themselves – and others. In
2019, they undertook an Australian
study to investigate what motivates
individuals to risk their lives to
rescue others, often family members
or friends. And also what factors
influence their ability to succeed.
Seventeen people drowned between
2002 and 2017, while trying to
rescue children, while another six
died between January 2006 and
December 2015, attempting to save
dogs.
The research results highlighted
the need to equip people from an
early age – preferably during high
school – with crucial water rescue
skills, including an automatic mental
checklist to help them quickly assess
whether they have sufficient physical
capacity and resources to effect a
successful rescue, rather than dive in,
regardless.

retained adequate CPR skills, after
training. It was then followed by the
largest ever Australian study of CPR
skills which identified that people
who doubt their skills, usually do lack
the ability to perform effective CPR.
It also found that the decrease in
skills due to time elapsed since their
last training was mediated by the
number of times people had been
trained.

‘We know that in rural areas, it
takes emergency services longer
to get to you,’ he said. ‘First-aid
skills, including CPR, can be really
important to help people survive;
not just drowning victims, but also
to assist an aging population, at
heightened risk of cardiac arrest.’
His work continues to save lives,
especially for those living in rural and
remote Australia and the Tropics.

The research results indicated that
while any previous CPR training
was better than none, skill levels
began to deteriorate within three
months of tuition. Ideally, a refresher
CPR course should be undertaken
annually. Associate Professor
Franklin would like to see a current
CPR certificate become mandatory
for the renewal of driver licences.
He believes it is a crucial skill,
particularly for those living in rural
and remote areas, where ambulances
may be some distance away.

Associate Professor Franklin also lent
his efforts to an international review
which evaluated more than 35,000
people to find out how long they
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Defusing a TB time bomb
in rural Papua New
Guinea
Jeffrey Warner, Tanya DiefenbachElstob & Catherine Rush
A research team led by JCU
microbiologist, Associate Professor
Jeff Warner, has identified a major TB
hot spot in rural Papua New Guinea
(PNG), and is now investigating
how to help the stricken community
defend itself against the disease.
Home to around 40,000 to 50,000
people, the Balimo region in PNG’s
Western Province, is generating
300-400 cases of TB per year, almost
twice the national average, and
the rate of drug-resistant cases is a
staggering 10 per cent, compared to
3.5 per cent country-wide and four
per cent globally.
‘These rates are extraordinarily high,’
said Associate Professor Warner,
‘Now we have described and mapped
the problem, we need to help PNG
deal with it.’
He has worked with the Balimo
community on a number of
infectious disease projects over
the past 25 years, which stood him
in good stead when he turned his
attention to TB in 2014.
‘This project has been made possible
through strong partnerships between
local community, JCU researchers
and students, involving field work
in Balimo, plus a lot of work back
at the AITHM PC2 and PC3 labs in
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Townsville,’ he said.
‘There is no running water or reliable
electricity in this PNG community,
let alone good diagnostic services.
But that stuff is not as important
as having good collaborative
relationships.’
Recently published findings from
the initial two-year phase of the JCU
research project (2014-16), featuring
data analysis undertaken by Dr Tanya
Diefenbach-Elstob revealed that 77
per cent of TB patients registered
with the Balimo hospital were
diagnosed with extra pulmonary TB
(EP-TB) – and 25 per cent of all TB
cases were children.
Unlike pulmonary TB, which attacks
the lungs and can be transmitted
to others by coughing, EP-TB occurs
elsewhere in the human body,
including lymph nodes, bones and
joints, and the central nervous
system. It is not infectious, although
still potentially deadly.
While pulmonary TB is detected
through patient sputum samples,
extra pulmonary TB is much harder
to diagnose and can mimic a range of
other conditions. Associate Professor
Warner and his team are now
investigating the validity of the EPTB diagnoses in Balimo. The health
ramifications are serious.
‘Everyone is terrified of TB. If local
health workers don’t have the ability
to diagnose patients accurately, a lot
of patients that don’t have TB will be
given TB drugs. That is bad for them

and also promotes the development
of drug-resistant TB,’ he observed.
His research team is also busy tracing
the ‘story’ of TB in the Balimo region.
Not everyone who is infected with
the TB organism, Mycobacterium
tuberculosis, goes on to develop the
disease (either pulmonary or extra
pulmonary TB). JCU Immunologist,
Associate Professor Catherine
Rush, is striving to determine the
causes of poor immune response
which is widespread in the Balimo
community.
‘We have some preliminary data
which shows that children, in
particular, have a very poor immune
response, and therefore are much
more likely to acquire TB. We need
to understand why their immune
response is so poor,’ said Associate
Professor Warner.
He hopes that JCU’s research
efforts will identify ways to help
the community safeguard itself
from further casualties, as well as
develop a more efficient, targeted
TB outreach control program for
existing patients.
‘TB is the biggest killer of mankind,
in terms of infectious diseases. We
need to make people resilient to the
TB epidemic, promote behaviours
that reduce risk, while we wait for
the ability to actually treat the
disease more effectively,’ he said.
‘It’s important to put these resource
poor-communities on the global TB
map’.

This project
has been made
possible through
strong partnerships
between local
community, JCU
researchers and
students, involving
field work in
Balimo, plus a lot
of work back at
the AITHM PC2
and PC3 labs in
Townsville
A/Prof
Warner

TB is the biggest
killer of mankind, in
terms of infectious
diseases. We need to
make people resilient
to the TB epidemic,
promote behaviours
that reduce risk,
while we wait for the
ability to actually
treat the disease
more effectively
A/Prof
Warner
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OUR STORIES IN PARTNERSHIP WITH ABORIGINAL AND TORRES STRAIT ISLANDER PEOPLE
AITHM says thank-you and
goodbye: Celebrating the life and
work of Romina Fujii
A strong, but softly spoken
Torres Strait Islander woman,
mother, grandmother and greatgrandmother, Romina Fujii led by
putting others first, and devoted her
life to the health and wellbeing of
her people.
Romina Fujii served the Torres Strait
Islander community and engaged
in advocacy at the highest level
across a range of spheres including
education, women’s rights,
heritage preservation and health,
enabling her to build bridges
between communities, cultures
and generations to nurture a
positive vision for the future of
the Torres Strait.
Born on Badu Island in 1943,
Romina’s first language was
Kala Lagau Ya. Her family
moved to Thursday Island before
her final year of formal schooling,
Year 7, where she mastered
two new languages, English and
Creole. At the age of 17, Romina
realised a childhood
ambition to be
a nurse. She
trained
as an

enrolled nurse at the hospital
on Thursday Island and spent
almost 20 years in the profession.
Following her nursing career, Romina
continued to foster the health and
wellbeing of her people through a
myriad of community service roles,
championing measures to improve
care for the elderly and people
with disabilities, and provide better
support for victims of domestic
violence.
When her four children started
school, education became another
focal point for her energies.
Romina joined the P&C and began
exploring additional ways to improve
educational opportunities for Torres
Strait Islander students. Upon
realising the region lacked a crucial
voice in the national education policy
arena, she helped to form the Torres
Strait Islander Regional Education
Committee.
‘She and others initiated the first
Torres Strait Islander education
policy, which stimulated a lot of
interest and went on to inform the
inaugural national education policy
for Aboriginal and Torres Strait
Islander education in 1989. That
groundwork is still setting priorities
for Indigenous education,’ said
Professor Nakata, JCU Pro ViceChancellor Indigenous Education and
Strategy.
Romina later helped to establish
the Thursday Island TAFE, which
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she managed from 2000-2004.
Throughout her life, Romina’s respect
for cultural heritage and its ongoing
ability to strengthen her people,
fuelled her efforts to incorporate
Torres Strait Islander values and
customs in mainstream education
and health.
In recent years, Romina had turned
her attention to health research;
building capacity in the community
to investigate big questions and
come up with answers that would
work in the Torres Strait.
‘She had a commitment to providing
services by Islander, for Islanders
actually on the islands,’ explained
Pam Stronach, Director of Academic
Quality and Strategy at JCU.
While many might have been
tempted to scale back their
commitments in the lead up
to retirement, Romina had no
hesitation in volunteering her wealth
of skills and experience to assist
JCU in developing its Torres Strait
education and research initiatives to
grow health education and health
research capacity in the Torres Strait
and Northern Peninsula Area (NPA)
region.
These initiatives included the
JCU Health Sciences Torres Strait
Consultative Committee, established
in 2005, the AITHM Torres
Strait Health Sciences Research
Subcommittee, established in 2018,

and supporting culturally-relevant
and appropriate development of the
AITHM Clinical Research and Training
Facility on Thursday Island which
was officially opened in 2018 and is
providing a base to support research
into health issues of major concern
in the Torres Strait region.

Wronski, Deputy Vice Chancellor,
DTHM.

Romina has left us
with the challenge
and the opportunity
to maintain her
vision and build
upon her legacy...

AITHM Director, Distinguished
Professor Louis Schofield also paid
tribute to Romina’s human touch and
determination. ‘She was quiet, but
she commanded respect because she
knew what she was doing and got
things done. I thought her greatest
strength was her understanding of
people, combined with her ability
to take an issue and see it through,’
he said.

Mr Westwood

Romina’s death at the age of 75, on
22 May 2019, ‘has left us with the
challenge and the opportunity to
maintain her vision and build upon
her legacy,’ said Peter Westwood,
Director of Operations, DTHM
and AITHM. ‘The amount of effort
she put in behind the scenes to
ensure people stayed engaged was
just incredible. She was a quiet
powerhouse.’
‘She undertook a huge amount
of community engagement and
negotiated the politics in a way that
few people can,’ said Professor Ian

‘She was determined, wise and
dignified. She really listened to
people. She asked critical questions
and showed that she valued
peoples’ responses,’ added AITHM
Professor Malcolm McDonald. ‘She
championed research as a critical
way of providing the evidence to
make changes that matter for the
people of the Torres Strait.’

Romina promoted educational
pathways for young Torres people
and frequently asked, ‘how can
we get the community happier,
healthier, more qualified, with better
prospects going forward?’
Culture drove everything she did,
observed former Torres Strait
Regional Councillor, Phillemon
Mosby, ‘She understood first and
foremost her spiritual and cultural
obligation to her ancestors, to
today’s Elders, and to the future of
her children’s children. She was very
humble, but if people weren’t aware
or didn’t have a great understanding
or appreciation of islander values,

culture and customs, she wouldn’t
fail to ring the bell and say ‘hold on,
you are here to deliver a service, but
it must be delivered in a culturally
appropriate and sensitive way,’ he
said.

loved that. More importantly, it is
hoped that some of her ideas are
turned into outcomes that achieve
meaningful impact for the people
and community she really cared
about.’

Romina’s standing within Torres
Strait island communities, and her
ability to communicate effectively
with people from all walks of life,
enabled her to convey simple,
steadfast messages aimed at
improving the future for her people.
‘Her personal commitment provided
a beacon of hope and inspiration
to the community and more so
to me as a younger Torres Strait
Island woman,’ said Ella Kris, Chair,
Torres and Cape Hospital and
Health Service Board. Romina Fujii
possessed a long-term vision for the
future of her people. The seeds that
she has sown will continue to bear
fruit.
The last words in this tribute belong
to Romina’s work colleagues and
acquaintances, as shared by JCU
Senior Project Officer, Indigenous
Education and Research Centre,
Linda Ah Mat:
‘She was an integral part of many
people’s lives and the local Thursday
Island community – chairing
meetings, providing direction,
creating ideas, seeking advice,
sharing stories. It is hoped that
Romina’s passion and vision are
reflected in the stories we share
with others, including the upcoming
generations – she would have
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see what the gaps and needs are and
then work on them in turn through
a continuous quality improvement
framework.’
‘These methods mean that we can
see what the community really
values in ageing well and how any
change can be implemented, not just
putting in what we outsiders think is
needed.’ The team has the capacity
to work with multiple communities
and hopes to introduce interventions
that will have a snowballing effect
and provide lasting benefit to the
community and older Torres Strait
Islanders.

Yarning to dancing:
Research into healthy
ageing in the Torres Strait
Edward Strivens
Researchers from JCU, Queensland
Health and the Torres Strait are
working together to support a
community-led and owned model of
ageing well.
This follows their recently completed
project looking at dementia and
other diseases of ageing within the
Torres Strait Communities, during
which they visited all 18 inhabited
islands and mainland communities,
identifying a pressing call for action.
54

This new work is part of a fiveyear research project to develop a
framework for improving health
services for older people in the Torres
Strait enabling them to age well in
their own homes on Country. The
project is funded by a $1.1 million
grant from the National Health and
Medical Research Council.
JCU Adjunct Professor Edward
Strivens, Chief Investigator, says they
will take a whole-of-community
and whole-of-life journey approach.
‘Once we have identified champion
sites, it’s about looking at what
people’s understanding of healthy
ageing is and trying to identify those
environmental, cultural, spiritual

and other priorities which we can
then look at working with to improve
community-driven outcomes.’
Research partners include the
University of Western Australia, the
University of Melbourne and the
Torres and Cape Hospital and Health
Service. ‘We are going to work with
the communities and health teams
up there to see what their first
priorities are and ways forward.’
A Geriatrician and Clinical Director of
Older Persons Health Services in the
Cairns and Hinterland Hospital and
Health Service, Professor Strivens
notes, ‘We’re going to be utilising
the technique of yarning circles to

Professor Strivens, who started
Geriatric Outreach Services in the
Torres Strait in 1996, says in previous
research they found that ‘the rates of
dementia in Torres Strait were three
times what we would expect to see
compared to the overall Australian
prevalence’. The islanders also had
higher rates of other conditions in
middle age associated with ageing,
including diabetes, cardiovascular
and respiratory diseases.
‘Specialist care can be difficult
for older Torres Strait Islanders
to access, with a trip to Cairns
sometimes meaning a combination
of small planes, boats and buses is
needed, which mobility, functional
or cognitive limitations can make
even more difficult. Telehealth and
physical outreach visits can help to
bridge that divide but sometimes
new ways of looking at ageing well
are needed.’

‘The new research will look into
implementing programs and
changes based on the priorities
of each community and seeing if
they are effective at bringing about
improvements in ageing well. The
interventions needed could differ
from island to island or between
communities,’ says Professor
Strivens.
Interventions might range from
changing diet, as even in the Torres
Strait weekly fish intake has reduced
over the last 50 years, to island
dancing. Professor Strivens said
island dancing was the archetype
of an intervention to promote
ageing well, with its combination
of physical, social, cultural and
cognitive engagement. ‘So I feel
optimistic that there’s a lot we can
do to flip that paradigm away from
thinking about risk factors and
towards prevention and ageing well.
It’s all about instituting changes that
will be effective over the longer term
and have the ability to self-sustain.’

Early anaemia delays
development in
Indigenous school kids
Dympna Leonard
Children who were anaemic as
babies and toddlers have more than
double the risk of developmental
disadvantage when they reach
school age, according to research
among Aboriginal and Torres Strait
Islander children in
remote Far North
Queensland.
‘As far as we know,
we are the first to
look at anaemia
in early childhood,
in relation to
developmental
indicators says
Dr Dympna
Leonard, Adjunct
Senior Lecturer in
Nutrition at JCU.
Anaemia is when
the haemoglobin
concentration is
lower than normal
and the person
does not have enough oxygen in the
blood. Low iron levels are the most
common cause.

thrive. ‘Preventing anaemia helps
children to reach their full potential.’
Among Indigenous children, Dr
Leonard says anaemia could be
prevented by a program of nutrition
promotion and multi-micronutrient
preparations (MNPs) as
recommended by the World Health
Organization. She said these babies
and young kids need ‘continued
breastfeeding and healthy first
foods and this is what the nutrition
promotion
component would
focus on…MNPs
are designed
to fortify that
healthy food.’

As far as we know
we are the first to
look at anaemia in
early childhood,
in relation to
developmental
indicators

Among reasons, anaemia is
important it can impact on brain
development in the first 1000 days
of life, from conception to two years
old. Dr Leonard says combating
anaemia can assist kids in poor
communities to not only survive but

In a previous
study, Dr Leonard
and fellow
researchers looked
at health service
data of 708 Far
North Queensland
Aboriginal and
Torres Strait
Dr Leonard Islander children
born between
2006 and 2010
and their mothers. They found 61
per cent of the children became
anaemic between the ages of six and
23 months.
The researchers said the iron status
of newborns in the first months of
life reflects the iron levels of their
mothers during pregnancy. The paper
noted, ‘Traditionally, Aboriginal and
Torres Strait Islander Australians

consumed many
iron-rich foods
such as insects,
shellfish, animal
blood and organs.’
Today, however,
they consume
diets less nutritious
than those of other
Australians. ‘These
nutrient-poor diets,
often commencing
from early life, are
associated with
high rates of food
insecurity compared
to other Australians,
especially among
those living in
remote locations.’
They also found
a higher risk of
developmental
vulnerability among
children of Aboriginal mothers
compared to Torres Strait Islander
mothers. ‘This may reflect different
historical experiences as Aboriginal
people of mainland Queensland were
subject to extensive forced removals
compared to the Torres Strait. Loss of
access to nutrient-dense traditional
food was only one of many grim
consequences of this policy.’
For the follow-up study, they looked
at developmental indicators for
250 of these children who were
assessed by their teachers at primary
school age for the Australian Early
Development Census (AEDC).
‘We found that 46 per cent of

children who had early anaemia
had developmental disadvantage
at school-age compared to 23 per
cent for those who had not,’ says Dr
Leonard.

much shorter time frame, if there is
the political commitment and the
political will to do that.’

Children of mothers who were
anaemic before and during
pregnancy also had double the risk
of developmental concerns at school
age.
Dr Leonard says, ‘We need to
continue working on food supply and
food security, but that’s more of a
long-term strategy. We can improve
early childhood development in
stand alone anaemia prevention
programs that are effective in a
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Two-way learning
builds a bridge to better
Indigenous healthcare
Michelle Redman-MacLaren
An innovative JCU co-led project
is forging a dynamic partnership
between university researchers
and Aboriginal and Torres Strait
Islander primary health care
services in Northern Australia
striving to enhance their quality
of care.
The three-year Leveraging
Effective Ambulatory Practices
(LEAP) project, launched in 2018
by JCU and the University of
Sydney, is collaborating with eight
Indigenous primary care services,
including three in Queensland,
to help prioritise and address key
health improvement challenges in
each community.
‘We are seeking to understand
what these services need to
succeed,’ said project co-manager
and Senior Research Fellow, Dr
Michelle Redman-MacLaren, a
public health researcher.
‘We need to know the reality of
providing a health service in their
communities, in terms of the
challenges and the constraints
that they work within, in order to
support action to address these
obstacles. ‘The project is very
much a two-way learning process,
where the health services are
working alongside us, helping to
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design and set the agenda.’
Two-way learning and
collaboration underpin the LEAP
learning community, which brings
together the eight healthcare
services, primary healthcare
stakeholders and researchers to
support service-led solutions.
The LEAP learning community
first met in Cairns to launch the
project and jointly develop data
collection tools. One Indigenous
and non-Indigenous member of
the research team subsequently
visited each service, using these
tools to conduct interviews
with health service providers,
community members and other
stakeholders, as well as collect
continuous quality improvement
(CQI) audit data from the
services.
‘In those conversations, quality
issues and potential actions for
positive change were discussed,’
Dr Redman-MacLaren said.

The results of the first visit
are now being relayed to the
healthcare services. At the
follow up meeting in Darwin,
each service nominated two or
three priority focus areas for the
following 12 months, and start
developing plans to enhance
service delivery in those areas.
In between the face-toface meetings, the learning
community comes together for
monthly video conferences to
share information and resources
to support services with their
improvement plans. Community
collaboration is a top priority.
‘This may strengthen healthcare
provision in two ways,’ Dr
Redman-MacLaren said. ‘Firstly,
elements involved in two-way
sharing, trusting relationships,
safe spaces, and learning from
each other, might assist in
forming genuine partnerships
between non-Indigenous and

Indigenous health professionals
and their patients.’
‘Secondly, if community members
participate openly, sharing
their community, cultural, and
historical background, then all
health system personnel are able
to learn firsthand about factors
affecting the community’s health,
including important social and
cultural determinants, and modify
existing programs or even enable
new ones.’
‘This project is all about
community-led action;
embedding health programs and
services in Aboriginal and Torres
Strait Islander cultures.’
The LEAP project is funded by the
NHMRC, under the Centre for
Research Excellence in Integrated
Quality Improvement.

Guiding communityreceptive research
Stephanie King
AITHM member Stephanie King
is helping researchers shape and
conduct health studies that are finely
tuned to meet community needs,
including Aboriginal and Torres Strait
Islander health concerns, in Mount
Isa.
‘These projects have to be designed
in a way where you are not doing
research on people, you are doing it
with them,’ said Ms King, a Wannyi
Garawa woman, who works as a
research officer with the JCU Centre
for Rural and Remote Health (CRRH).
‘Studies must meet ethical research
standards and ensure participants’
cultural beliefs, their values and
priorities are also met, so they can be
fully engaged and supportive of the
research project. They need to know
you are walking alongside them
throughout the research journey.’
Ms King’s commitment to working
with the community extends far
beyond her official job description.
In 2019, the 35-year-old received
the National Rural Health Alliance’s
Friends of the Alliance annual Youth
Award.
The accolade acknowledged both
her workplace achievements and
strong contribution to community
organisations, including the
Queensland Indigenous Family
Violence Legal Service, and Mount

Isa’s largest youth support group,
Young People Ahead. She has
secured a number of grants for
film projects developed by young
people experiencing relationship and
identity challenges.
‘I want research projects to
increase knowledge of participants’
experiences, so everyone can benefit
from the information,’ she said. ‘I
am currently assisting with research
around sleep needs for Aboriginal
and Torres Strait Islander young
people, helping with focus groups
and engaging people to talk about it.’

that already brings a great deal of
satisfaction.
‘I love working with the community
to create new knowledge. You are
always learning something new.
And being in a position to use
my Indigenous ways of being and
perspective to help shape and design
the course of research is really
rewarding,’ she said.

After joining CRRH as a student
placement coordinator in 2006,
she enjoyed introducing students
pursuing health careers to local
Indigenous culture. In 2010, she
leveraged her TAFE track record to
embark upon a Bachelor of Applied
Sciences (Indigenous Community
Development) with Curtin University,
in order to further her own
understanding of how to best meet
the needs of her people.
‘I wanted to do a course that
complimented what I was doing in
the community; looking at how we
can deliver more effective, culturally
appropriate services in a community
setting – working from a grassroots
level and up,’ Ms King said.
In 2019, the busy mother of two
commenced a Graduate Diploma
of Research Methods (Tropical
Health and Medicine) at JCU to
build upon her foundation skills in
research techniques and enrich a job
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Rhetoric and Reality:
How to help Aboriginal
and Torres Strait Islander
Health Workers close the
gap
Stephanie Topp
AITHM health systems researcher,
Associate Professor Stephanie Topp,
has been conducting a pioneering
study into how Aboriginal and Torres
Strait Islander Health Workers –
regarded as crucial to helping ‘close
the gap’ – are supported in their
professional roles.
With more than 50-year history,
Aboriginal and Torres Strait Islander
Health Workers are a professional
cadre whose role are framed by a
triple mandate to deliver health
promotion and clinical care, and to
act as ‘cultural brokers’ to Aboriginal
and Torres Strait Islander peoples.
Working in close collaboration with
the Torres and Cape Hospital and
Health Service, Professor Topp has
explored governance challenges
facing Aboriginal and Torres Strait
Islander Health Workers in the
region, to identify how to better
support their work.
‘Aboriginal and Torres Strait Islander
Health Workers occupy a unique
and very challenging position in
the health system,’ Professor Topp
observed. ‘More than any other
health-professional role, Aboriginal
and Torres Strait Islander Health
Workers must combine relational
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skills with technical skills to address
the social and cultural – as well as
health - needs of their clients.’
‘But in the context of a state
health system,’ she notes ‘this
role-variation creates challenges.
Other health professionals do not
always understand the role, or the
competencies required, and that can
lead to misunderstanding, conflict
and mismanagement.’
In what is the first study of Aboriginal
and Torres Strait Islander Health
Worker governance in 30 years,
Professor Topp and her team
interviewed 51 Aboriginal and Torres
Strait Islander Health Workers, 19
clinical colleagues and managers,
as well as a number of community
members, and government health
policy makers.
She has found that many face
an ongoing struggle to reconcile
tensions between the on-paper
expectations of the role, and the
expectations and assumptions made
by colleagues and managers.

This means that the centrality, the
importance of the Aboriginal and
Torres Strait Islander Health Workers’
contribution, is often dismissed.’
The emotional workload of providing
services in communities where
family, cultural and professional
obligations overlap are also still
largely unrecognised in the service.
‘Providing care to your own family
and community can be hugely
traumatic,’
Professor Topp
said. ‘They are
often the first
point of contact,
and in situations
where things
go badly and
someone is
injured or dying,
they are the face
of the health
service – and
they bear that.’

to seek higher qualifications and
seek Australian Health Practitioner
Regulation Agency registration,
remain in positions with limited
scope or opportunities to practice
new skills.
Professor Topp hopes that her
research findings will inform current
efforts to update the Aboriginal and
Torres Strait Islander Health Worker
career structure and strategies
to improve the
recruitment, support
and retention of
these important
frontline service
providers.

Aboriginal and
Torres Strait Islander
Health Workers
occupy a unique
and very challenging
position in the
health system

‘In the mainstream health system,
what constitutes success is very
cut-and-dry. It involves monitoring
how many health checks have been
done, how many immunisations
delivered, how many outreaches
were achieved,’ she said.

Despite this,
Aboriginal and
Torres Strait
Islander Health
Workers do not have guaranteed
access to remote-location benefits
or emotional support packages
routinely available to nurses,
medical doctors and allied health
professionals.

‘These are important, but cultural
brokerage requires you to spend time
building relationships with patients.
Quantifying that effort is very
difficult and often doesn’t happen.

The study also found a challenging
regulatory context. A dated (2009)
career structure means Aboriginal
and Torres Strait Islander Health
Workers, who have been encouraged

A/Prof
Topp

‘Health systems
are not machines,’
she said. ‘They are
social systems.
And without an
understanding of the
relationships and the
dynamics between
all the different
peoples involved, we
can’t really hope to
have an impact.’

Associate Professor Topp’s research
was funded by a JCU Rising Star Early
Career Research Leadership Program
Award and a HOT NORTH Career
Development Fellowship. She holds a
current NHMRC Investigator Award
and is continuing to expand this work
with collaborators in the Northern
Territory.
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OUR STORIES IN INDUSTRY AND DEVELOPMENT
Promising leads on
malaria immunity and
vaccine development
Denise Doolan
Researchers at AITHM have honed in
on four T-cell antigens as candidates
for developing a cross-species
vaccine against malaria.
Professor Denise Doolan, Professorial
Research Fellow in Infectious
Diseases Immunology and Deputy
Director of AITHM and her research
group have taken a holistic approach
to understanding immunity to
malaria. As Professor Doolan
explains, the team is investigating
‘how the whole malaria parasite
interacts with the immune system,
and from that we are trying to
identify the protein or antigen
targets that are recognised, and
identify the immune responses that
underlie the ability of the host to
respond to the parasite.’ So, half of
the lab is looking at the immune
response, at host immunity. And
the other half is looking at antigen
discovery for vaccine development.’
Antigens are any substance,
including proteins from pathogens,
that stimulate the host’s immune
system to respond. With malaria,
Professor Doolan says the T-cells
preferentially recognise particular
antigens and provoke an immune
response required for protection
against the liver stage of the malaria
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parasite, whereas antibodies are
required for protection against the
blood-stage of the parasite. Her
group is identifying targets for both
types of immune responses.
A molecular immunologist and
Principal Research Fellow with the
NHMRC, Professor Doolan says,
‘Nearly half the world’s population is
at risk from malaria, with more than
200 million clinical cases each year
and almost half a million deaths.’
Vaccine development is difficult
because ‘the parasite keeps changing
in order to avoid the host immune
response and the human host keeps
changing in response to the parasite.’
The Doolan group sifted through
more than 5500 proteins expressed
by the malaria parasite to find which
ones triggered robust immune
responses from the host. Professor
Doolan says, ‘What we have used to
define our antigen reactive targets
is samples from people who were
immune to malaria in the field.’
These were adults in Papua New
Guinea who had malaria parasites
circulating in their bloodstream but
showed no signs of disease.
The antigens were then narrowed
down as candidates for vaccine
development. Professor Doolan
said that using genomic based
technologies including protein
microarrays and high throughput
T-cell screening assays, her group
identified a subset of antigens which
are preferentially recognised by T

cells. They also identified another set
of antigens that triggered antibody
immune protection. ‘And so we’ve
identified these two distinct sets of
antigens, which are mostly novel so
have not been previously reported
and certainly not characterised for
vaccine development.’
They want to take four of the
antigens forward for potentially
‘developing a vaccine that induces
T-cell responses as our primary
outcome, and antibody responses
as a backup measure.’ Professor
Doolan says they aim to develop a
cross-species and strain transcending
vaccine that protects against all five
species of malaria parasite.
Professor Doolan says, ‘The core
of my research is to try to improve
the health of millions of people
worldwide who are infected by either
an infectious or chronic disease.’

with Professor Glenn King of the
University of Queensland. The
researchers analysed and tested two
spider peptides: the HiGom peptide,
from the venom glands of Australian
funnel-web spiders and the AgGom
peptide from the venom of the South
American mygalomorph spider. The
study showed that both the AgGom
and HiGom peptides preferentially
killed human melanoma over healthy
non-cancerous tissue.
Professor Miles says, ‘Excitingly,
small animal models have shown
that when injected with HiGom
peptide could suppress melanoma
growth. More work is needed, but
higher doses of the peptide could
potentially eliminate melanoma.’

Funnel-web spider
venom could help treat
melanoma
A peptide derived from the venom
of Australia’s deadly funnel-web
spider has been found to kill human
melanoma and shows great promise
for future treatment. Australia and
New Zealand have one of the highest
rates of melanoma in the world with
13,000 new cases of this potentially
lethal cancer each year.

Immunology at AITHM has been
testing venom from numerous
spider species to determine how
selected peptides affect the viability
of different cancers, including
melanoma, breast cancer and
prostate cancer. He says out of
thousands of different compounds
tested, ‘what’s special about some of
these is they kill melanoma cells, but
not healthy, non-cancerous cells. A
lot of the venoms we looked at killed
everything and that’s not very useful.
What is needed is specificity. And
these peptides showed that.’

Professor John Miles, Professorial
Research Fellow in Molecular

He jointly supervised the spider
venom research study together

John Miles

Fortuitously, these peptides can
be made in large amounts in the
laboratory which can accelerate
medical development for novel antimelanoma drugs. Professor Miles
says, ‘Anything that has an effect on
a highly aggressive melanoma line
is something to take note of. What’s
exciting about these peptides is that
they are short peptides which you
can make for cents per gram. They
are cheap as chips.’
Over six years, he has been working
on a range of venoms to determine
how they affect cancer and the
immune system. He explains, ‘When
I came into the field, I thought
venoms were simple and contained
just one toxin that kills you. But to
my surprise, venoms are extremely
complex and can contain thousands
of different peptides, small
molecules and all sorts of stuff. So

it’s not surprising that we find venom
peptides that do different things to
the body.’

is racing to find these different
checkpoint molecules to develop
more therapies for more cancers.’

‘Venom is one of the most rapidly
evolving compounds on earth… it’s
very important because the predator
needs to take down prey very quickly.
So venom needs to perform quickly.
So it’s an evolutionary arms race
between predator and prey.’
In another study Professor Miles
with Professor Mark Smyth from the
QIMR Berghofer Medical Research
Institute (QIMR Berghofer) found
that by blocking a T-cell surface
receptor (termed CD96) they
could enhance killing of cancers in
animal models. We found the same
expression patterns in humans which
suggests CD96 blockade therapy
could work in humans for cancer
and infectious disease. They found
31 different human cancers may be
susceptible to this new treatment.
He describes their findings as ‘quite
promising’. Professor Miles explains
the immune system has T-cells which
can kill cancers. ‘But the problem
with the immune system is we
need lots of different brakes to keep
T-cells in check, otherwise they’ll
just liquefy our insides because
they’re such dangerous cells. Many
of our cells, tissues and organs
express “don’t kill me” receptors
(termed checkpoint molecules) on
their surface.’ In trying to hide from
T-cells and escape detection by the
immune system, cancers produce
high amounts of these checkpoint
molecules.
Professor Miles says, ‘Everyone
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of 100 of the most abundant
proteins that hookworms secrete
into the gut of infected people. Most
of them were generated and tested
in small animal models of IBD by Dr
Stephanie Ryan as part of her PhD
and subsequent postdoctoral work.

Innovative new treatment
for inflammatory bowel
disease sufferers
Alex Loukas & Stephanie Ryan
Research into alternative therapy for
inflammatory bowel disease (IBD) is
important, with millions of people
affected by this condition, including
around 80,000 in Australia. IBD
leads to loss of appetite, chronic
diarrhoea, abdominal pain and
rectal bleeding. Many people fail
to respond to existing therapies,
which are expensive and have major
side effects. Some develop colon
cancer and have sections or all of
their bowel surgically removed. A
hookworm therapy being developed
at AITHM could offer an alternative.
Researchers have generated
a pipeline of 100 hookworm
therapeutic proteins and are
exploring some as potential nextgeneration treatment for IBD and
other autoimmune disorders.
Professor Alex Loukas, Distinguished
Professor at AITHM and NHMRC
Senior Research Fellow, says they
have engineered synthetic versions
62

‘We’ve now generated a pipeline
of what we refer to as hookworm
biologics, therapeutic proteins that
need to be explored in much more
depth as potential next generation
anti-inflammatories. And not
only for IBD, but a whole suite of
autoimmune disorders, allergies and
even metabolic diseases.’
According to Professor Loukas, the
AITHM researchers are among a
handful in the world exploring the
potential of parasitic worms as novel
therapeutics. Many publications
have shown that if you have parasitic
worms the chance of developing
autoimmune diseases is much
reduced. ‘But very few groups are
trying to get to the molecular basis
of why that is and understand
how we can use that information
to develop next generation
therapeutics. We’re certainly one of
the pioneering groups in that field.’
An expert on immunoparasitology,
Professor Loukas is involved in a
range of research projects funded
by agencies such as the US National
Institutes of Health, NHMRC and
multinational pharmaceutical
companies. These include developing
diagnostic tests and vaccines against
cancer-causing parasitic flukes.

Professor Loukas says Dr Ryan is now
producing at least ten of the most
promising hookworm proteins in a
mammalian cell line, using processes
aligned with pharmaceutical
industry manufacturing standards.
His research team is screening
the hookworm proteins using gut
biopsy tissue from patients with
IBD in early preclinical studies. They
have ranked the lead candidates to
understand how they exert their
anti-inflammatory properties.
Professor Loukas says a lot of the
current treatments for IBD are
injected, but ideally patients would
much prefer to take an oral pill or
tablet. ‘The small molecules, the
metabolites in particular, are often
orally bioavailable and so lend
themselves well to being developed
as a tablet or capsule rather than an
injectable. So we are interested in
pushing that work further.’

larger mammals operate more like a
tractor; and humans are in between.
If we can develop a drug that slows
metabolism in different parts of the
human body, we can buy precious
time and increase survival of a
patient after catastrophic injury.’
In the future, the group believes
the drug may increase survival and
reduce secondary complications
from three to seven days or longer
for patients who do
not have immediate
access to specialised
medical care.

Buying biological time to
save lives
Geoff Dobson & Hayley Letson
Around 40 per cent of traumarelated deaths are attributed to
haemorrhage – loss of blood.
Delayed access to hospital treatment
significantly reduces the odds of
survival. Once haemorrhagic shock
begins to shut down the body, there
is little time to reverse the process.
But what if it were possible to slow
it down?
JCU research team led by Professor
Geoff Dobson has developed a drug
that biologically slows the body’s
catastrophic response to major blood
loss – buying additional time for
emergency life-saving measures.
The team’s latest research results,
demonstrated that the drug
increased survival rates and reduced
secondary injury progression from

one to three days after hemorrhagic
shock by slowing down metabolism.
It changes the expression of the
master genes of metabolism in vital
organs of the body, including the
brain and heart, to improve oxygen
delivery.
Team members, Professor Geoffrey
Dobson, Dr Jodie Morris, Dr Eric Biros
and Dr Hayley Letson have spent 20
years investigating how to slow time
– in biological terms. Metabolic rate
is a key mechanism in every body
clock, ticking at different speeds
according to species and radically
influencing life spans.
‘Tiny animals, like the shrew or
hummingbird, can go through 50
generations, while an elephant
or blue whale simply grows old,’
observed Professor Dobson.
‘Small animals live life in the fast
lane with metabolic rates equivalent
to a formula-one racing car, whereas

threatening haemorrhaging during
childbirth may all benefit.
‘Time is an elusive concept;
developing new drugs to slow down
the body’s processes after trauma
has huge therapeutic potential in
many areas of medicine, including
major surgery,’ said Dr Letson.

Our drug provides
medics with a new
solution to save
lives in these hostile
environments

The team’s research
is being funded by
the United States
military to enhance
efforts to resuscitate
severely wounded
soldiers in remote
locations, far from
hospitals. Situations
where treatment
is based solely
on the contents of combat medic
backpacks.

Dr Letson

‘Our drug provides medics with a
new solution to save lives in these
hostile environments,’ said Dr
Letson.
This revolutionary drug could
also play a valuable role in
civilian medicine, where patients,
particularly those in rural and remote
regions, also face obstacles to timely
emergency treatment. Victims of
traffic and agricultural accidents,
shark attacks, and women facing life-
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Worm spit ingredient
supercharges wound
healing in humans
Michael Smout
Human skin removed during weight
loss surgery is being used to test a
wound healing cream inspired by a
protein found in the ‘spit’ of Thailand
parasitic liver flukes.
Dr Michael Smout, Senior Research
Fellow at AITHM, says the results are
really promising. He was originally
searching for how the worm was
causing cancer in patients. The foodborne parasite fluke Opisthorchis
viverrini infects around 10 million
people in Thailand and Laos and
causes 26,000 to develop lethal liver
cancer every year.
In his doctoral research, 15 years
ago, Dr Smout identified granulin,
an ‘incredibly potent’ protein growth
factor from the secretions and
excretions of the Thai liver fluke. The
parasite damages the liver and over
several decades causes cancer, but
also contains a powerful woundhealing agent.
Dr Smout describes this as the
parasite’s ‘super power: as it
munches around your liver its spit
heals wounds.’ The skinny 1 cm liver
flukes, hundreds of which can infest
a person’s liver, probably evolved the
ingredient to minimise damage to
their human hosts.
The researcher, who helped
popularise his ‘worm spit’ science
to an international audience by
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appearing in the comedy podcast
‘Probably Science’, explains, ‘I think
of it like if you put a hole in your wall
at home, you’re going to patch it
up to keep it all happy. Well, we are
their home and so they patch us up
as they go along.’
Working with Professor Norelle
Daly’s team, Dr Smout helped
develop and refine a clean, synthetic
version of granulin in a cream that
can be used to ‘supercharge’ wound
healing. He explains, ‘We’re looking
to treat diabetic wounds that cost
the world $50 billion a year and our
healthcare system $3.6 billion every
year.’ People with chronic wounds,
including diabetics and the elderly,
often have to be treated in hospital
and have an average healing time
of five months. One in 10 cases
undergo an amputation, usually of
a foot.
In a trial with Professor Zee Upton,
Executive Director of the Skin
Research Institute of Singapore, they
have now tested the granulin cream
on human skin. Dr Smout says this
follows seven years of testing in
small animal models.
The sheets of belly skin were cut off
patients during weight loss surgery in
France and flown to a laboratory in
Singapore. The researchers removed
the fat, sliced the skin into tiny
squares and suspended these on a
frame in media to keep it alive. They
punctured round wounds in the skin,
then treated some with the special
cream for four to 14 days.

Dr Smout says results have been
‘really promising’ with the treated
wounds healing completely within
four days. ‘We’ve got our treatment
group improving by 30 per cent over
the controls.’ They want to do more
in-depth studies and hopefully get
money to do large animal models,
which is the major step required
before the team can progress to
human trials.
Human trials cost millions of
dollars so, ideally, they want a
pharmaceutical partner to help fund
that. Dr Smout says longer term the
compound could be used to treat
severe wound healing: burns, major
surgery and there’s a whole bunch of
different aspects.
Another stream of Dr Smout’s
research involves gene editing of
the granulin molecule to better
understand how it invades and
damages people’s bodies. In a
study published in eLife, he was
among a group of researchers who
used CRISPR/Cas9 gene editing
technology to remove the granulin
gene in the fluke that causes fibrosis
or scarring in the liver. Dr Smout says
when they tested this edited gene in
hamsters, it caused 28 per cent less
fibrosis than the unaltered gene.
According to Dr Smout, the
granulin gene research could lead
to treatment of infected people
with a pre-existing drug to prevent
deadly liver cancer or ultimately a
vaccination against the liver fluke.

AITHM develops new TB
vaccine candidate
Andreas Kupz
Tuberculosis (TB) claimed 1.6 million
lives globally in 2018. There are
10 million active cases of TB per
year and drug-resistant strains of
Mycobacterium tuberculosis are
increasing. The need to develop a
new vaccine that provides greater
immunity is imperative.
The AITHM TB Immunology group
has developed a promising new
strain of the existing TB vaccine,
BCG, which induces a stronger
immune response.
The team, led by AITHM Senior
Research Fellow, Microbiologist,
Dr Andreas Kupz, created the new
vaccine candidate by employing
recombinant gene technology to
successfully uncouple and utilise
an immune-enhancing protein
embedded in a previous vaccine
candidate, BCG::RD1, which had
impressive immunogenic qualities,
but too many detrimental side
effects to be considered for human
use.

Animal models have confirmed
that the new BCG strain is as
immunogenic as BCG::RD1, but
with hugely improved safety
profiles. All vaccines are tested on
immunocompromised small animal
models to ensure even animals with
weakened immune systems do not
react adversely. Mice infected with
BCG::RD1 survived no longer than 20
days, while the AITHM strain proved
completely safe.
BCG is a live vaccine, a bacterium
derived 100 years ago from cattle
tuberculosis, Mycobacterium bovis.
But the vaccine development process
not only diminished its virulence but
also its immunogenicity.
In the late 1990s, advances in gene
technology revealed that BCG
had lost a specific genetic region,
RD1, which encodes a secretion
system used by the bacteria to
transfer proteins into host cells – to
manipulate their immune response.
Although re-introducing RD1 into
BCG did not prove successful, it
prompted further investigation
into the individual roles played
by the nine genes encoded within

RD1 – including one called ESAT6, a protein responsible for many
beneficial immune responses.
‘The challenge was how to uncouple
the secretion of the full-length
ESAT-6 protein from the rest of
the RD1 secretion system so we
could incorporate it into a new BCG
vaccine,’ said Dr Kupz.
His team came up with an inventive
solution. Many proteins use a signal
sequence – an amino acid sequence
at the end of the protein – to gain
exit from bacteria cells via pores in
the cell membrane. The team ‘fused’
a signal sequence from a different
secretion system to the ESAT-6
protein, so it no longer relies on
the RD1 structure. This alternative
secretion system is already present
in BCG.
While waiting to secure funding
for the next phase of trials for the
new BCG strain, the team is already
working on an enhanced version – a
second generation vaccine with
an additional genetic component
that would enable it to be safely
administered via new delivery
methods.

BCG is currently administered
by intradermal injection. There is
growing evidence (including the
AITHM team’s own research findings)
that vaccine delivered directly to the
lungs – potentially via aerosol sprays
similar to asthma ‘puffers’ – or by
intravenous injection, significantly
enhance TB protection, because they
stimulate a more targeted immune
response from lung resident memory
T-cells.
However these delivery methods
would require enhanced safety
precautions. The AITHM researchers
are investigating ways to install a
genetically induced ‘kill switch’ in the
second generation vaccine to ensure
a limited life span of the modified
bacterium, once administered.
‘We are very excited about our
results and progress so far. If we are
successful in generating the second
generation strain, and secure funding
for further pre-clinical testing in
other animal models, the strain
could one day be tested in humans,’
said Dr Kupz.
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Ground-breaking
handbook to facilitate
ergonomic design
Gunther Paul
Digital human modelling (DHM)
is now a crucial tool in ergonomic
design, simulating human physical
and cognitive reactions to assess
and improve the interface between
people and physical objects/systems.
It underpins health and safety in
countless aspects of daily life – from
the design of beds, cars and office
workstations to the navigation of
passenger jets. But the interface
between DHM experts themselves

has been limited to date, reducing
opportunities to share information
and further develop this discipline.
AITHM Ergonomist, Associate
Professor Gunther Paul, recruited
154 experts, worldwide, to compile
an industry-first handbook on DHM
and its applications to ergonomic
design.
Co-edited by Sofia Scataglini,
a Human Factors engineer at
the Belgian Military Hospital in
Brussels and Visiting Professor at
the University of Antwerp, DHM
and Posturography provides a

comprehensive overview of the latest
DHM tools and systems, as well as
case studies on their practical use in
a range of industrial fields.
The 860-page book features
contributions from leading
academics, software developers and
technical experts in Europe, Asia, the
United States, Canada and Australia,
including original equipment
manufacturers (OEMs) of digital
human modelling software systems,
ranging from university-based groups
through to world-leading engineering
companies.
Coaxing input from such a diverse
range and number of DHM experts
was no mean feat for the editor, even
though Associate Professor Paul
was able to draw upon international
connections fostered over his 25year career.
‘This discipline is deeply divided
between researchers and
practitioners; academics and
business people; free-minders and
protectionists; and generalists and
specialists,’ he observed.
‘There has been lack of collaboration
in the past, and because human
modelling systems are independently
developed, we don’t have common
standards; a vast number of different
file formats are in use, causing a
major roadblock for data exchange

66

between modellers. This is frustrating
and costly. It is actually hampering
the commercial success of OEMs and
further development of DHM as a
discipline.’
Associate Professor Paul, who
contributed four chapters to DHM
and Posturography, hopes it will not
only become a valuable reference
tool for engineers, architects and
others keen to investigate the use
of DHM tools in ergonomic design,
but also draw the DHM community
closer together and initiate further
research, collaboration, and
development through improved
knowledge sharing.
In the meantime, he has already
begun work on a new book project
which will explore DHM in medicine.
‘While the first book looked at
modelling the human body as a
whole, this book looks inside. How
can we model the human heart,
the lungs and arteries? How can
we make medical predictions and
simulations with these models, in
order to plan for surgery – or even
avoid it; make health outcome
predictions, including the simulated
impact of drug therapy,’ he said.
Associate Professor Paul views the
new book as a logical progression for
an ergonomist.

‘We work exactly at the interface
between medicine and health, and
engineering and product design. We
utilise significant knowledge in both
medicine and engineering to achieve
our goals,’ he said.

Size counts
Mohadeseh Dastpeyman
Two unlikely heroes, a parasite
and a scorpion, produce tiny
amounts of biological molecules
with therapeutic components
which can help treat brain cancer
and diabetes. The challenge? To
distil these components and craft
smaller molecules that can be easily
reproduced in the lab and deliver
optimal results.
During Dr Mohadeseh Dastpeyman’s
PhD at AITHM, she sought to
unlock the therapeutic potential of
a parasite protein and a scorpion
peptide, and she explored the
structure-function relationships
of these molecules – to identify
the minimum three-dimensional
structure each requires for
bioactivity.
The protein, Ov-GRN-1, is being
developed into a potent, new
wound-healing treatment for
diabetic foot ulcers, while the
peptide, chlorotoxin,
shows promise as a
tumour imaging
agent to

facilitate precise surgical removal of
brain tumours.
Both are in limited supply in
the natural world. Ov-GRN-1
is released by an Asian parasite
called Opisthorchis viverrine, while
chlorotoxin is derived from the
venom of Leiurus quinquestriatus,
a scorpion species found in North
Africa, the Middle East and Central
Asia.
The wound-healing potential
of Ov-GRN-1 was discovered
by a JCU research team led by
Immunoparasitologist, Distinguished
Professor Alex Loukas. But it is a
large protein, which is difficult to
reproduce in sufficient quantities in
the lab for research purposes. They
turned to another JCU team, headed
by Structural Biologist, Professor
Norelle Daly, to provide a solution.
Dr Dastpeyman joined the Daly team
to help take on the challenge in her
PhD.
Utilising a range of cutting-edge
biophysical and biochemical
techniques, the team was able to
whittle away the non-bioactive
parts of the protein and reduce it to
one quarter of its original size. Dr
Dastpeyman then continued to look
at different versions of the downsized
protein to optimise its production
and bioactivity.
‘Now we have a protein that is more
potent in terms of inducing cell
growth and wound-healing, as well
as more cost and time-effective to
produce,’ she said.

The intellectual property related
to the wound healing peptides has
recently been licensed to a small
biotech company in the United
States.
Professor Daly’s team also harvests
and analyses toxins produced
by venomous animals, including
scorpions. During their research,
they look for bioactive properties in
peptides, which could yield new drug
leads.
Chorotoxin is one such peptide. It
selectively binds to tumour cells and,
when combined with a fluorescent
tag, can potentially help surgeons
to accurately pinpoint the location
and margins of a brain tumour during
surgery.
Employing biochemical approaches,
along with a range of cell-based
assays, Dr Dastpeyman identified
the region of chlorotoxin that is
responsible for binding to cancer
cells. This finding is likely to facilitate
the peptide’s development as a
therapeutic treatment.
She derives ‘absolute satisfaction’
from the knowledge that her PhD
research is helping to pave the way
for new therapeutic drug treatments.
‘Biology is the language of
medicine,’ she said. ‘I want to
devote my skills as a biologist to
develop new medicines to combat
highly distressing diseases such as
diabetes and cancer to contribute to
improving quality of human life. That
is what motivates me every day,’ she
said.
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OUR STORIES IN WORKFORCE DEVELOPMENT
Researchers unite to
improve remote rehab
services
Ruth Barker
A national network dedicated to
generating research projects that
will strengthen the lives of Northern
Australians with disabilities who have
limited access to health resources
met in Mount Isa in 2019 to share its
vision.
The Northern Australia Research
Network (NARN), which is supported
by JCU, along with other universities,
health services and allied health
providers across the region, joined
forces with HOT NORTH, a research
program led by the Menzies School
of Health Research, to deliver two
days of workshops and presentations
designed to foster collaboration and
build research capacity for clinicians
and researchers.
In partnership with Indigenous Allied
Health Australia (IAHA), NARN is
seeking to bring together expertise
and build research capacity at
multiple levels – from communities
to service providers and researchers
– to enhance child development,
rehabilitation and older persons’
services for people living in
regional, rural and remote areas of
Queensland (QLD), the Northern
Territory (NT) and Western Australia
(WA).
‘We are driving research across
different sectors in Northern
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Australia, drawing on the existing
strengths and resources in the region,
and building on them’ said JCU
Associate Professor in Rehabilitation,
Ruth Barker, who is co-chair of
NARN.
‘Rather than us all doing little
projects that have limited scope,
we are trying to work together on
projects that have
value and that
can be translated
into practice
across the north.’
Conceived
in 2016, the
network includes
researchers,
clinicians, state
and territory
government
health managers,
Primary Health
Networks and
consumers.
Allied health
professionals
form the
majority of the
membership.

communication difficulties following
a stroke or other traumatic brain
injury.
‘This communication program was
developed in WA and we could see
that it had great relevance in QLD.
We decided to take the next step by
translating the program into practice
within an Aboriginal community
controlled health
organisation,’
Associate
Professor Barker
said.

We are driving
research across
different sectors in
Northern Australia,
drawing on the
existing strengths
and resources in the
region, and building
on them,

NARN is currently small, but
its reach is already impressive.
Researchers from JCU and Edith
Cowan University in WA are
currently working with Cairns-based
Wuchopperen Health Service and
IAHA on a HOT NORTH funded pilot
project to assist Aboriginal and Torres
Strait Islander people experiencing

Earlier in 2019,
another HOT
NORTH funded
NARN project
trialled the eightweek placement
of four JCU
occupational
therapy and
speech pathology
students in the
remote NT East
Arnhem Land
A/Prof Barker community of
Nhulunbuy to
help fill gaps
in allied health service provision
to older residents. The students
were supervised by an occupational
therapist from Flinders University
in South Australia, and two speech
pathologists from JCU and NT’s
Charles Darwin University.
‘We co-designed the project with the
community and worked closely with

Aboriginal co-workers, who were also
qualified interpreters. They played a
critical role in guiding and supporting
the students to communicate with
the older people and their families in
a culturally safe and responsive way,’
Dr Barker said.
During the 2019 Mount Isa event,
NARN set targets for the next 12
months. Expanding the network’s
membership is high on the agenda,
along with introducing new projects
to help ensure the people of
Northern Australia have access to
first-rate services that contribute
to ‘children developing well, young
people and adults growing well and
staying strong, and older people
ageing well in place’.

Growing science students
in the laboratory
Daniel Browne
AITHM Immunology Research
Assistant and HDR student, Daniel
Browne, is keen to mentor others.
His first workplace intern, aged
just 16, recently passed with flying
colours.
Cairns Hinterland Steiner School Year
10 student, Bethany Sarles, spent
two days per week working alongside
him in the laboratory, in November
2019.
‘She performed as well as I would
have expected a second or third-year
biochemistry student to perform in
the laboratory,’ he said.
‘If she ever does practical classes in
an undergrad biomedical or science
course, she will have a considerable
advantage over other students, as
she will already know how to think
about protocols, analysing data and
safe practices.’

‘I went through the process with her
and watched over her shoulder, the
first time she did it,’ Mr Browne said.
‘After that, she could come and ask
me a question, if she wasn’t sure
about what she had to do next. But
pretty much all I had to do was let
her into the building in the morning
and away she went. She was very
engaged.’
‘I think it would be really good if
this kind of initiative creates
a platform to help recruit
science students and build
collaborations with
them. That would be
fantastic,’ Mr Browne
said.
Bethany, who
worked with
AITHM as part of
her school’s Big
Picture Education
Graduation Portfolio
program, said her stint
at AITHM had reinforced

her desire to pursue a career in
health, where she could ‘make a
difference in people’s lives’.
‘Every day I was there, I was
challenged and constantly
interested. I enjoyed every minute of
it,’ she said.

I think it would be really good
if this kind of initiative creates
a platform to help recruit
science students and build
collaborations with them.
That would be fantastic!
Mr Browne

Mr Browne asked Bethany to
evaluate two commercially-produced
molecular protocol kits to determine
the best. ‘It was a real project that
I had previously shelved, because I
didn’t have time to do it,’ he said.
The task was physically and mentally
challenging, requiring high levels
of finesse, memory and hand-eye
coordination to conduct – then
diligently re-run – experiments to
obtain accurate and meaningful
results.
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The Cohort Doctoral
Program
The Cohort Doctoral Studies
Program engages practising
health professionals in research
degrees, predominantly staff from
institutions delivering health services
to Northern Australia including
hospitals, private practices and public
health services. The program also
currently has health professionals
based in Health Services and
private practices in other states
and territories including New South
Wales, Victoria, South Australia and
the Northern Territory. Typically,
Cohort Doctoral Studies candidates
begin their research candidature
already employed in one of these
industries. The Program is therefore
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reverse engineered with industry
partners coming to the program to
engage in research degrees rather
than research candidates being
placed with industry.
The main aim of the program is to
create an environment in which
health professionals working full
or part-time can successfully
undertake a research degree. Thus,
Cohort Doctoral Studies candidates
often integrate research into their
work rather than undertake workintegrated learning typical of higher
degree by research (HDR) industry
placements. The Cohort Doctoral
Studies Program commenced in
September 2011 with a single
cohort group (Cohort 1) of 13
candidates and now numbers 18

Cohort groups with 138 candidates.
We also have 44 HDR completions
and submissions and 23 pathway
program graduates (Graduate
Certificate and Graduate Diploma of
Research Methods).
The mission of the Cohort Doctoral
Studies Program is to enhance
HDR recruitment, retention and
completion rates, particularly for offcampus, part-time HDR candidates
in full or part-time employment. The
Program further aims to facilitate
peer support and networking, foster
generic research skills and enhance
candidate publication outputs and
grant income.

The following 4 stories
showcase the research
of the Cohort Doctoral
Program.

Helping doctors fulfil
patient treatment choices

Denise Craig
Dementia support Psychologist,
Denise Craig, is investigating how
to help hospital doctors navigate a
potential minefield – interpreting
patient-authored advance care plans,
including end-of-life instructions.
When a senior medical colleague
advised her to pursue her research
at a PhD level, with JCU, she was
initially aghast – until the AITHM
Cohort Doctoral Studies Program
offered crucial support.
‘I was motivated, but had a bit of a
“deer in the headlights” feeling,’ she
said.
A mother of four, the former dental
assistant was already a mature-age
student when she embarked on her
undergraduate psychology degree at
the university in 2002.
In the third year of her course,
her mother was diagnosed with
dementia, which steered Denise
to her current position supporting
people living with dementia, as a
Senior Psychologist with the Cairns
and Hinterland Hospital and Health
Service ACAT and Memory Service –
a challenging, but rewarding role she
has held for the past decade.

‘I help clients to identify and voice
what is important to them, then
work to remove barriers that prevent
them from living life to the full.’
Denise said.

responded to advance care plans,
when she was advised last year to
approach her studies ‘robustly’ – at
a PhD level. At first, the idea was
overwhelming.

As Australia’s population is aging,
a growing number of people
are creating advance care plans,
outlining their treatment wishes,
in the event they can no longer
communicate adequately or lose
their capacity to make complex
decisions. However, many plans are
not clear-cut and
pose challenges
for hospital
clinicians.

‘Then I thought about it from the
perspective of my clients, who
choose to complete advance care
plans – and the clinicians who
sometimes struggle with those plans.
I thought, if I don’t do this, then
I’m part of the problem, because
I’m not doing
something about
it. We need to
know the barriers
and enablers
to doctors
implementing
advance care
plans,’ she said.

Not an enormous
amount is known
about how hospitalbased doctors
perceive advance
care plans – certainly
not in Queensland

‘The doctor
has to try to
interpret the plan
and reconcile it
with their own
professional
views. There can
be complexities
around deciding
what is actually in
the patient’s best
interests. Legal
issues may also
arise. What if a
family member is disputing a patient
directive?’ Denise observed.
‘Not an enormous amount is known
about how hospital-based doctors
perceive advance care plans –
certainly not in Queensland.’
She had already begun researching
how clinicians in her own workplace

Denise was
encouraged
to enrol in the
AITHM Cohort
Doctoral Studies
Program, which
provides a
Ms Craig
comprehensive
support network
for HDR students.
She joined Cohort 16 this year and
attended the induction block week
on the JCU Townsville campus in
February.
‘It just cut to the chase and helped
save an enormous amount of time
and effort in working things out
on my own,’ she said. ‘Things like

polishing academic writing, ethics
applications, and tricks of the trade
with researching.’
Denise valued peer support during
her undergraduate studies and is
establishing similar bonds with
members of Cohort 16.
‘Now I am part of a post-grad
student group on a similar
journey. We come from different
backgrounds, which adds rich
perspective, and we share a
determination to make a difference,’
she said.

She hopes her research findings
will help inform medical training,
GP education and hospital-based
policies around advance care plans.
‘Collectively, I hope that we
can support individuals to have
maximum autonomy through until
death,’ she said.

Ready access to academic mentors
is also welcome. ‘They’ve been there
and done that. And their job and joy
in life, I think, is to encourage and
shepherd and help celebrate the wins
of people who are going through the
Cohort Program.’
Program support staff are quick off
the mark to help solve problems.
‘They’ve always got our backs,’
Denise observed. ‘All in all, I feel as if
I am part of a family of unconditional
supporters – and that’s pretty
powerful.’
Denise now embraces her studies
with confidence. She plans to
conduct a qualitative study involving
interviews with people living with
neurodegenerative disease, who have
made advance care plans; hospitalbased doctors and other clinicians; as
well as bereaved family care-givers
to ascertain their satisfaction in
relation to care plan implementation.
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(Medical Laboratory Science) degree
from Charles Sturt University in
1990.
‘Now here I am doing research in the
field that I both lecture and work in,
so it is actually a really nice fit,’ he
observed.
This year, keen to revitalise his study
skills, Andrew enrolled in Cohort
16 of the AITHM Cohort Doctoral
Studies Program, which provides a
comprehensive support network for
students.

Blood study aims to
minimise patient risk

Andrew Cross
Medical laboratory scientist, Andrew
Cross, is on a quest to reduce
mislabelled patient blood samples
– and their potentially catastrophic
consequences – with the assistance
of the AITHM Cohort Doctoral
Studies Program.
In 2019, the Townsville Hospital
Haematology Supervising Scientist
has embarked on a Master of
72

Philosophy (Medical and Molecular
Sciences) degree at JCU. His aim is to
develop a mathematical formula to
help detect blood samples bearing
the wrong patient name.

for the scientist, doctors and
patients, so that when we analyse
the sample, we can say with a degree
of mathematical certainty that this
sample is from the correct patient.’

‘We see wrong blood in tubes
throughout our whole career. It is a
world-wide issue,’ observed Andrew,
who also lectures fourth-year
Medical Laboratory Science students
at the university.

There is a great deal at stake, if
mislabelled blood samples are not
identified.

‘At the moment, detection comes
down to the skill of the scientist
or some checks in laboratory
information systems. We are trying
to improve on that, by developing
a mathematical formula that
automatically predicts the likelihood
of mislabelling, based on past and
present results.
‘This will provide a support network

‘It could lead to treatment delays,
because a disease picked up in the
blood is attributed to the wrong
patient. Or someone may receive
treatment they were not meant
to get,’ Andrew said. ‘In the worst
case scenario, it could result in the
transfusion of the wrong blood type
to a patient, resulting in death.’
It is almost 30 years since he last
viewed the world as a student. Born
and raised in Sydney, he graduated
with a Bachelor of Applied Science

‘Working with the Cohort Program
is fantastic for people like me, who
haven’t studied for quite a long
period of time,’ he said. ‘It has been
great from week one.’ It is helping
us transition back into that field,
providing a good stable background
of information and resources; the
tools to successfully do our research.
Everything, from time management,
to how to write a thesis and
literature review. I’m always using
references that I have downloaded
from the Program website.
Andrew met other members of
Cohort 16, during an induction block
week held on the JCU Townsville
campus, in February. He is confident
that they will form a strong peer
support network, based on their
shared commitment to health
research. He is already energised by
new, unexpected avenues opening in
his own research.
‘We are looking into machine-based

learning at the moment, which is
something I didn’t know anything
about before,’ he said. ‘So writing
a mathematical formula to detect
mislabelled blood samples is one
option, but another way is to actually
teach a machine to recognise wrong
blood in tubes. That’s exciting. It is
another pathway to explore.’

Supporting pregnant
women with breast
cancer

Sara Hurren
Cancer Nurse Educator and JCU HDR
student, Sara Hurren, is exploring
the healthcare experiences of a
little-known group of breast cancer
sufferers – those who are diagnosed
with the disease during pregnancy.
This year, she enrolled in the AITHM
Cohort Doctoral Studies Program
to support her research into this
gruelling scenario, which affects one
in 1000 pregnant women in Australia
– a figure that is likely to grow as
more women delay pregnancy until
later in life, when they are at greater
risk of developing breast cancer.
‘How do these women interact with
a health system that is looking after
two such radically different aspects
of their health at such a crucial
time?’ observed Sara, who educates
nurses involved in inpatient and
outpatient cancer services, radiation
and palliative care at Cairns Hospital,
as well as two satellite services in
Innisfail and Atherton.
‘One component of the health
system, maternity and gynaecology

services, represents joy and hope,
while the other component,
oncology services, is shadowed
by fear and uncertainty. How do
these different services actually
collaborate with the woman and her
family about their needs?’
She plans to undertake a qualitative
study, initially involving interviews
with women in Far North
Queensland who have experienced
gestational breast cancer over the
past five years, but hopes to expand
her research to include women
statewide and even nationally.
Breast cancer is a subject close to
Sara’s heart. Raised on the Gold
Coast, she obtained a Bachelor of
Health Science (Nursing) degree
from the Footscray Institute of
Technology, Melbourne, in 1986,
then opted to specialise in cancer
nursing, in light of her grandmother’s
experience of breast cancer.
‘When you are young, you feel out
of your depth, trying to understand
health issues such as cancer. I was
looking to learn more about how it
could be treated; what the options
are,’ she said.
She spent 22 years working as a
nurse in Victoria and New South
Wales, where she obtained a Master
of Health Science degree from
Southern Cross University in 2006,
while based in Lismore, prior to
moving to Cairns 10 years ago to be
closer to family.

In 2017, Sara ventured back into
study to undertake a one-year
Graduate Certificate in Research and
Methodology at JCU, which included
a qualitative study on the impacts of
lymphoedema, a potential side effect
following removal of lymph nodes
under the arm during breast cancer
surgery and radiation to prevent the
spread of the
disease.
Her research
uncovered
widespread
misinformation
about how
to avoid the
debilitating,
sometimes
painful, condition,
which causes a
build-up of fluids
in the arm or
breast. During
her study, she
met two women
who had suffered
gestational
breast cancer, undergone treatment,
and subsequently spent four years
carrying their children on one side of
their body, in the mistaken belief it
would help them avoid lymphedema.

of support that the AITHM Cohort
Doctoral Studies Program offers
HDR students, it provided additional
impetus to embark on her PhD in
2019, as a member of Cohort 16.
She relished attending the Program’s
induction block week on the JCU
Townsville campus in February.

Their experiences
impacted me quite
profoundly, because
after all my years in
nursing, I had not
thought about this
particular group of
women

‘Their experiences impacted me
quite profoundly, because after
all my years in nursing, I had not
thought about this particular group
of women,’ she said.
When Sara heard about the level

Ms Hurren

from different backgrounds, but
we’re all in it together. It’s very
uplifting.’
She hopes her own research
findings will enhance the delivery
of healthcare services to pregnant
women battling breast cancer. ‘For
me, that’s the end game,’ she said.

‘It was really
beneficial. Just
having a solid
week to do our
professional
development and
learn all about
different styles
of research, as
well as academic
writing, literature
reviews and
ethics,’ she said.
‘The Program
even assists
with grant and
scholarship
applications.’

Meeting other
members of the 14-strong cohort
was another highlight of the week;
fostering the beginnings of a strong
collegial spirit.
‘I’m already making such beautiful
connections with the other
HDR students,’ Sara said. ‘We
are encouraging each other. It’s
not competitive at all. It’s also
fascinating to mix with students
from different disciplines and see
what they are researching. We are
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Utilising culture as a
health tool

Rachel Bruce
Mental Health Social Worker and
JCU Masters student, Rachel Bruce, is
exploring how cultural resilience can
be harnessed to help Aboriginal and
Torres Strait Islander peoples deal
with chronic disease.
The AITHM Cohort Doctoral Studies
Program has equipped her with the
research skills and support to explore
ways in which cultural knowledge
and practices can give renewed
meaning to the lives of people
struggling to view a future beyond
their disease diagnosis.
‘I am researching how cultural
resilience can enhance support for
Aboriginal and Torres Strait Islander
people experiencing grief and loss
during chronic illness,’ said Rachel,
the Social and Emotional Wellbeing
Integrated Care Coordinator for
Cairns-based Apunipima Cape York
Health Council.
‘Chronic disease, such as diabetes
and heart disease, is a label that
triggers a certain mindset. “Will I live
to see my children or grandchildren
grow up? I’m just going to sit here,
because my life is over”. But illness
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is just one part of your life. It doesn’t
determine who you are. You can still
be a strong cultural person. You’ve
still got cultural knowledge. You’ve
still got cultural practices. It’s about
how you utilise that as a strength
tool.’

‘I am passionate about supporting
and advocating for individuals
and families, and hold strong
stances around human rights, selfdetermination, equality, social justice
and community empowerment,’ she
said.

Rachel was born and raised on
Waiben (Thursday Island), her
ancestral heritage encompassing
both the Meriam and Mabuiag
(eastern and western) islands of
Torres Strait. She left school at
the end of Year 10 and worked as
a nurse’s aide at the local hospital,
before moving to Rockhampton with
her husband, where she immersed
herself in raising four children.

Her current role
with Apunipima
involves
navigating
referral
pathways
for clients
to maximise
support services
available to
them.

Her parents had imbued her with
both a respect for learning and
a strong sense of community
responsibility – ‘just the ethos of
watching them being involved
and always there for community’.
When her husband’s job led to a
transfer to Brisbane, she decided to
study for a Diploma in Indigenous
Community Welfare at TAFE, and
was then encouraged to pursue a
Social Work degree at the University
of Queensland.

Rachel had been
thinking about
embarking on
further study
for some time.
When she heard
about the AITHM Cohort Doctoral
Studies Program ‘everything fell into
place’ and she enrolled in the Master
of Philosophy (Health) degree course
at JCU.

Rachel obtained her degree in 1999,
followed by accreditation as a
mental health social worker, and has
since spent 20 years working in the
government and non-government
sectors, predominantly with
Aboriginal and Torres Strait Islander
communities.

brilliant, and so were the Program
support staff. They made us feel
so at ease. I know I won’t have any
problem accessing their assistance
in the future. I also felt very
comfortable with the other students.
‘The Program has set me up, in terms
of what I am
studying now. I
feel a lot better
equipped.’
Rachel is now
looking forward
to pursuing her
qualitative study,
which will involve
interviews with
Aboriginal and
Torres Strait
Islander people
living with
Ms Bruce
chronic disease,
in Cairns and on
Thursday Island,
to explore how cultural resilience can
be tapped as a health resource.

The Program has set
me up, in terms of
what I am studying
now. I feel a lot
better equipped

In February this year, she attended
the induction block week for Cohort
16, at the JCU Townsville Campus.
‘The Cohort Program is a good
platform for someone returning to
university life after 20 years; getting
back into study mode and the whole
university scene,’ Rachel said.
‘I enjoyed all the content during the
induction week. The presenters were

‘From talking with men and women’s
groups, I know they want to go out
on country. They want to do things
that entail culture. It ignites that fire
in their belly and shifts their thinking
away from their illness. We need to
fill that cup,’ she said.
She hopes her research findings will
help inform future health initiatives
to support Aboriginal and Torres
Strait Islanders living with chronic
disease.
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Message from the Director
2019 at a Glance
About AITHM
AITHM’s Research
Our Stories

GRANTS, FELLOWSHIPS AND AWARDS
Prestigious awards
and positions
•

Prestigious awards and positions
Grants commenced in 2019

Affiliated Centres

Acronyms

2019 Queensland Architecture
Awards: Eddie Oribin Award
for Building of the Year, James
Cook University Australian
Institute of Tropical Health and
Medicine, Thursday Island –
Wilson Architects and Clarke
and Prince Architects, architects
in association

•

Top one per cent global
reviewer award-cross-field and
Social sciences categories

•

•
•

Top 20 most read article in
Journal of the Royal Statistical
Society: Series C (Applied
Statistics)

Associate Professor Ellen Ariel
•

JCU Supervisor of the year
award

•

Excellence in Research
Biomedicine

Professor Denise Doolan
•

President-Elect of the
International Society for
Vaccines

•

Fellow of the Australian Society
for Parasitology at the annual
conference in Adelaide for
contributions to the Society

Chief Editor, Frontiers in
Immunology - Vaccines and
Molecular Therapeutic

Dr Paul Horwood
•

Named as Australia’s Research
Field Leader in Epidemiology,
second year in a row

•

CANARIES (The Consortium
of Animal market Networks
to Assess Risk of emerging
Infectious diseases through
Enhanced Surveillance)
International Network, Steering
Committee

Associate Professor Richard
Franklin

Dr Oyelola Adegboye

•
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•

AITHM Thursday Island

Grants, Fellowships and Awards

Governance and Finance

and contributions to the field of
Parasitology

WSO J. Peter Cunliffe
Transportation Award Presented
to an active Member of the
WSO who has shown aboveaverage skills in design,
leadership, and supervision of
transportation program

Dr Andreas Kupz
•

Overall College Winner for
Research Excellence in 2019
Best Poster - 14th Australasian
Injury Prevention and Safety
Promotion Conference. 25-27
November 2019, Brisbane
Convention and Exhibition
Centre, Queensland Australia

•

Two Pearl Awards at North
American Primary Care
Research Group annual
conference. These are awarded
to the top 10-15 papers at
the conference. Presentation:
Alcoholic versus Aqueous
Chlorhexidine for skin antisepsis
- the AVALANCHE trial and PCR
Point of Care Test for Group A
Streptococci in Patients With
an Uncomplicated Acute Sore
Throat

2019 Cairns Health Research
Symposium, Lightning
Presentation Award

•

Fellow of the Australian Society
for Parasitology at the annual
conference in Adelaide for
contributions to the Society
and contributions to the field of
Parasitology

•

Recognised as an Expertscape
World Expert in Helminths

Associate Professor Gunther Paul
•

Certified Professional
Ergonomist, Human Factors
Ergonomics Society Australian
AHFE 2020, San Diego, USA

•

Nominated for Henry Ford
Technology Award

Doris Pierce
•

Professor Peter Leggat
•

Professor Clare Heal
•

Member of the Advisory Council
of CTVD and Co-Chair of the
Live Attenuated Research
Community within CTVD

Distinguished Professor Alex
Loukas

•

•

Re-Appointed Australia Day
Ambassador, Queensland,
National Australia Day Council,
2019
Re-Appointed New York
Academy of Sciences
Ambassador, 2019 (for STEM)
Appointed Honorary Aidede-Camp to the GovernorGeneral of Australia; currently
His Excellency General The
Honourable David Hurley, AC,
DSC (Retd)

People’s choice award for
presentation at the Cairns &
Hinterland Hospital and Health
Service Research and Innovation
Symposium.

Olivia Rowley
•

Lions Foundation Grant

•

ER Walker Bequest Bursary

Thimo Ruethers
•

FameLab finalist at the state
and national level

•

Travel grant to deliver an oral
presentation at the Allergy
School on Food Allergy: Trends
and Novelties in Paris, France,
Dec 2019

•

Award for best (oral)
presentation in session and
Congress scholarship (1 out of
100 worldwide) at European
Academy of Allergy and Clinical
Immunology in Lisbon, Portugal,
Jun 2019

Dr Roland Ruscher
•

Australian Society for
Immunology (ASI) International
Travel Award – Post Doctorate
for attending the German
Society for Immunology (DGfI)
conference 2019

•

Society for Mucosal
Immunology (SMI) Travel Award
for attending the International
Congress of Mucosal
Immunology (ICMI) 2019

Associate Professor Stephanie
Topp
•

HOT NORTH Career
Development Fellowship

•

2019 Queensland Tall Poppy
Science Awards - selected as
one of the outstanding early
career researchers to receive
a 2019 Queensland Tall Poppy
Science Award

Rebecca Webb
•

State finalist in the QLD
FameLab competition

•

TESS retreat 3MT - Winner
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Grants commenced in
2019

•

Australian Centre for International
Agriculture Research:
•

Dr Paul Horwood, Dr David
Williams, Associate Professor
Leanne Robinson, Dr Stephan
Karl and Dr Dagmar Meyer
Steiger for a project entitled:
Zoonotic arboviruses in Papua
New Guinea ($23,700)

Department of Foreign Affairs and
Trade (DFAT):
•

•
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Professor Tom Burkot, Dr
Stephan Karl, Associate
Professor Leanne Robinson,
Dr Tanya Russel, Dr Kyran
Staunton, Dr Angela Merianos,
Dr Tessa Knox, Dr Rabi
Abeyasinghe, Ms Tara Rose
Aynsley, Associate Professor
Greg Devine, Dr Brian Johnson,
Dr Leon Hugo and Mr Adam
Craig for a project entitled:
Building capacity for evidence
based sustainable vector
surveillance and control in the
Pacific ($5,124,884)
Strengthening Preparedness in
the Asia-Pacific Region through
Knowledge (SPARK) Jodie
McVernon, Archie Clements,
Emma McBryde, Paul Horwood,
Dean Paini, Leanne Robinson,
Barbara McPake, Ivo Mueller,
Ross Andrews and Angela
Devine ($5,000,000)

Dr Stephan Karl, Associate
Professor Leanne Robinson,
Dr Moses Laman, Professor
Ivo Mueller, Dr Evelyn Lavu,
Dr Lucy John, Dr Christopher
Morgan, Associate Professor
Alyssa Barry, Professor Freya
Fowkes, Associate Professor
Nigel Beebe, Dr David Williams,
Dr Jack Richards, Mr Leo Makita,
Professor Nakapi Tefuarani, Dr
Nick Scott, Dr Paul Horwood,
Dr Qin Cheng, Dr Richard Price,
Professor Tom Burkot for project
entitled: Stronger surveillance
and systems support for rapid
identification and containment
of resurgent or resistant vector
borne pathogens in Papua
New Guinea (STRIVE - PNG)
($79,745)

Department of Health and Human
Services Victoria:
•

project entitled: Evaluation of a
new intranasal BCG Vaccine for
protection against Pulmonary
Tuberculosis ($5,000)

•

•

Professor Emma McBryde
and Dr Ross McLeod project
entitled: Cost-benefit analysis
of latent tuberculosis treatment
towards elimination ($46,410)

Far North Queensland Hospital
Foundation:
•

•

Mr Visai Muruganandah
and Dr Andreas Kupz for a
project entitled: Antimicrobial
properties of molecular isolates
from tropical fauna and flora
($5,000)
Dr Saparna Pai and Associate
Professor Karendra Parekh for a

•

Menzies School of Health Research
- HOT NORTH:
•

Dr Cadhla Firth, Professor
John Miles and Professor John
McBride for a project entitled:
Metagenomics for Pathogen
Detection and Dynamics in
Australia’s Tropical North
($181,418)
Dr Cadhla Firth, Professor
John McBride, Simon Smith,
Joshua Hanson, Dr Matt Field
and Anthony Brown for a
project titled: Portable genome
sequencing as a point-of-care
diagnostic test in remote
tropical Australia ($36,159)
Professor Robyn McDermott,
Professor John Miles, Ms Leila
Nimbadja, Mr Clem Bresson,
Dr Susan Semple, Emeritus
Professor Kerin O’Dea and
Dr Permal Deo for a project
entitled: Traditional Bush
Foods in the Top End - Can
they prevent chronic disease?
($23,300)

Merck KGaA:
•

Distinguished Professor Alex
Loukas, Dr Mark Pearson
and Dr Tedlha Bemnet for
a project entitled: Tools to
control Schistosomiasis project
extension ($193,214)

Aboriginal tropical medicinal
plants ($1,209,524)

Moffitt:
Professor Denise Doolan for a
project entitled: Discovery of
novel biomarkers for Epstein
Barr Virus (EBV) infection
related cancers – PTLD and
cross-pathogen ($47,441)

•

Associate Professor Edward
Strivens, Dr Sarah Russell, Mrs
Rachel Quigley, Professor Robyn
McDermott, Dr Sean Taylor,
Vanessa Curnow, Professor
Sarah Larkins, Dr Desley Harvey
and Dr Dympna Leonard who
were awarded one for Health
Ageing of Aboriginal and Torres
Strait Islander Projects entitled:
A Framework for Healthy
Ageing in the Torres Strait
($1,100,540)

•

Distinguished Professor Alex
Loukas, Professor Norelle Daly,
Dr Paul Giacomin, Associate
Professor John Miles, Dr Roland
Ruscher, Dr Keith Dredge, Dr
Matthew Moyle, Dr Ashley
Waardenberg and Dr Matt Field
awarded a Development Grant
application entitled: Hookworm
peptide therapeutic for oral
treatment of IBD ($732,700)

•

Associate Professor Stephanie
Topp was awarded an
Investigator Grant for her
project entitled: Health system
governance and tuberculosis
control in the Torres Strait: an
institutional analysis ($561,800)

•

Distinguished Professor Alex
Loukas, Dr Mark Pearson and Dr
Javier Sotillo Gallego for their
e-ASIA Joint Research Program
Grant entitled: Diagnosing
infections with carcinogenic
liver flukes ($510,337)

NHMRC:
•

Distinguished Professor
Jonathan Golledge and Dr
Joseph Moxon were awarded
one of only 31 Clinical Trial and
Cohort Studies Grants with his
project entitled: Metformin
Aneurysm Trial ($4,997,654)

•

Associate Professor Edward
Strivens, Professor Sarah
Larkins, Professor Robyn
McDermott, Vanessa Curnow,
Dr Sarah Russell, Mrs Rachel
Quigley and Dr Desley
Harvey for Implementing
Dementia Risk Reduction and
Prevention Research project
entitled: Reducing dementia
risk in Aboriginal and Torres
Strait Islander Communities
($1,515,145)

•

Dr Phurpha Wangchuk, Dr
Roland Ruscher, Professor
Darren Crayn, Mr Gerald Turpin,
Professor Alex Loukas, Professor
Denise Doolan and Professor
John Miles were awarded
an Ideas Grant entitled:
Discovering novel drug lead
molecules for inflammatory
bowel disease from Australian

•

•

•

Professor Emma McBryde,
Professor Warwick Britton,
Professor Barend Marais,
Professor Gregory Fox,
Associate Professor Vitali
Sintchenko, Associate Professor
James Triccas, Professor Guy
Marks, Professor Stephen
Graham, Dr Bernadette
Saunders and Associate
Professor Justin Denholm
for a project entitled: Centre
of Research Excellence in
Tuberculosis Control on both
sides of our border ($90,170)
Mr Fintan Thompson was
awarded with a Postgraduate
Scholarship, Public Health and
Health Services Research for
his project entitled: Long term
risk and protective factors
for dementia and cognitive
impairment among Indigenous
Australians in the Torres Strait
and Cape York ($90,047)
Dr Michael Meehan, Professor
Emma McBryde, Mr Eike Steinig,
Sebastian Duchene and Steven
Tong for a project entitled:
Developing phylodynamic
models of bacterial evolution to
investigate the tuberculosis (TB)
outbreak in Daru, Papua New
Guinea ($75,000)

National Institute of Health (NIH)
- National Cancer Institute:
•

Professor Denise Doolan, for a
project entitled: Discovery of
novel biomarkers for Epstein

Barr Virus (EBV) infection
related cancers - HL and NK/T
lymphomas ($74,997)
North Queensland Primary Health
Network (NQPHN):
•

•

Associate Professor Lionel
Hebbard, The effect of cigarette
smoke on oral-pharyngeal
cancer cells ($20,000)

Dr Ruth Barker, Mrs Katrina Bird,
Dr India Bohanna, Professor
Malcolm McDonald, Associate
Professor Edward Strivens and
Ms Jennifer Cullen for a project
entitled: A business plan for
reform of community-based
child development, disability
and rehabilitation, and older
persons’ services in Far North
Queensland ($387,836)

Queensland Genomic Health
Alliance (QGHA):
•

Professor Emma McBryde,
Professor Damon Eisen,
Professor John McBride, Dr Matt
Field, Dr Luke Lawton, Dr Geoff
Gordon and Dr Richard Stone
for a project entitled: Pathogen
Genomics North Queensland
($180,000)

Queensland Museum:
•

Dr Michael Smout for a project
entitled: ‘Probably Science’ live
podcast tour ($2,000)

The University of California:
•

Professor Tom Burkot for a
project entitled: Vector Control
Technical Landscape Analysis of
Papua New Guinea ($36,926)

The Royal Australian and New
Zealand College of Radiologists
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James Cook University – Cairns

Mackay Base Hospital – Mackay

Thursday Island – Torres Strait

James Cook University – Townsville
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JCU Research Centres
AITHM works closely with colleagues from JCU’s established
health research centres including those mentioned below.

Anton Breinl Research
Centre for Health Systems
Strengthening

Centre for Molecular
Therapeutics (CMT)

Centre for Rural and Remote
Health (CRRH)

Director: Professor Denise Doolan

Director: Professor Sabina Knight

Director: Professor Sarah Larkins

The Centre supports innovative
cross-disciplinary research projects
using state-of-the-art technologies
to discover and develop novel
therapeutics and diagnostics from
the Tropics and for the Tropics. The
enormous biodiversity of North
Queensland provides a unique
opportunity to explore and test new
medicines derived from parasites
and other microorganisms. Using
these natural resources, we aim
to develop novel therapeutics for
a range of infectious diseases and
non-infectious human illnesses,
including chronic disorders, allergies
and autoimmune diseases as well
as envenomation. The Centre
(previously called the Centre
for Biodiscovery and Molecular
Development of Therapeutics) aims
to translate discoveries in the Tropics
to commercial activities that reach
the global market.

JCU’s Centre for Rural and Remote
Health headquartered in Mount Isa
has a mission of leading excellence in
remote, rural and Indigenous health
research. The group undertakes and
contributes to research relevant
to health workforce and health
in outback Queensland. Key
research areas include rural health
workforce development, rural health
improvement, rural health services
improvement, and innovation:
developing new models of care to
achieve better health outcomes.

The Centre brings together a
multidisciplinary team of medical,
nursing, public health and allied
health researchers to build on JCU’s
strong record of rural, remote,
Indigenous and tropical health
research. Our research focus is on
meeting the priority health needs
of Northern Australia and our
near tropical neighbours through
research that makes a difference,
and training a workforce with the
knowledge, skills and attitudes to
respond to these priority health
needs. We aim to progress health
equity in partnership with Aboriginal
peoples and Torres Strait Islanders,
rural and remote populations,
tropical populations in neighbouring
countries and other underserved
groups.
https://research.jcu.edu.au/abrc

https://www.jcu.edu.au/cmt
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https://www.crrh.jcu.edu.au

Centre for Tropical
Bioinformatics and
Molecular Biology (CTBMB)

Queensland Research Centre
for Peripheral Vascular
Disease (QRC-PVD)

Directors: Dr Matt Field, Dr Ira
Cooke, Associate Professor Yvette
Everingham

Director: Distinguished Professor
Jonathan Golledge

The Centre is addressing big
questions in tropical biology through
the generation and analysis of
high throughput molecular data.
CTBMB focusses on both molecular
techniques to generate such
data and its subsequent analysis
using the latest bioinformatic
methodologies. These techniques
provide unprecedented opportunities
for scientific discovery and will
further lead to transformative
applications to improve clinical care,
food production and environmental
management.

This centre focusses on research
designed to improve understanding
and ultimately improve management
of peripheral vascular diseases.
Current research undertaken in the
centre includes: pre-clinical work
designed to identify treatment
targets and risk predictors for
peripheral vascular disease
patients; studies aimed at better
understanding mechanisms involved
in peripheral vascular disease
development, and progression, and
clinical studies and trials designed
to identify or test therapies for
peripheral vascular disease.

https://www.jcu.edu.au/ctbmb

https://www.jcu.edu.au/qrcpvd

Tropical Centre for
Telehealth Practice and
Research (TC-TPR)
Director: Professor Sabe Sabesan
The Tropical Centre for Telehealth
Practice and Research is the leading
telehealth innovation and research
organisation in North Queensland.
Located within the Townsville
University Hospital and working
closely with academic partners JCU
and the Anton Brienl Research Centre
for Health Service Strengthening,
the TC-TPR is dedicated to advancing
telehealth practice, training
and research across Northern
Queensland and Australia, in order
to provide quality and safe patient
centred care closer to home.
https://www.health.qld.gov.au/
townsville/clinicians/tropicalcentre-for-telehealth

Tropical Australian Academic
Health Centre (TAHHC)
Chair of the Board: Professor Ian
Wronski
TAAHC is a collaboration between
the five hospital and health services
in Northern Queensland - Cairns and
Hinterland, Mackay, North West,
Torres & Cape and Townsville - the
Northern Queensland Primary
Health Network, James Cook
University and the Australian
Institute of Tropical Health and
Medicine. TAAHC was established
to improve the health of the
northern Queensland population
and grow prosperity in the tropical
region through a partnership that
enhances collective capability in
health service delivery, health and
medical research, and workforce
development. Through an emphasis
on translational research, TAAHC
aims to embed research into health
service delivery to improve quality
and efficiency of care, enhance
recruitment and retention of
professionals in the region and
encourage greater investment in the
north.
https://www.taahc.org.au/
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Advisory Board

Management Advisory Committee

The AITHM Advisory Board oversees the progress of AITHM and advises the
Institute on ways that it might develop its globally oriented research agenda.
The Advisory Board provides independent and strategic advice on all aspects
of the Institute, including high-level business management, research and
commercialisation, and linkages with government, industry and philanthropic
institutes.

The Management Advisory Committee provides advice to AITHM management
regarding key issues pertaining to AITHM’s activities, its operations,
management and research program direction. The Committee is composed of
senior staff from the DTHM and AITHM: the DTHM Deputy Vice Chancellor,
College Deans and Director, Research Development and the AITHM Director,
Deputy Director and Head of Operations.

The Board comprises members from a diverse range of external organisations
as well as senior staff from JCU. It meets three times a year.

Chair
•

2019 Expenditure Report

Acronyms

The Hon. Dr Michael
Wooldridge
Independent Chair, Wooldridge
Consulting

•

Mr Kieran Keyes
Chief Executive, Townsville
Hospital and Health Service

•

The Hon. Jan McLucas
Independent

•

Distinguished Professor Louis
Schofield
Director, AITHM

•

Professor Zee Upton
Research Director, Institute
of Medical Biology Agency
for Science, Technology and
Research

•

Mr Tony Wood
Program Director, The Grattan
Institute

•

Professor Ian Wronski
Deputy Vice Chancellor, JCU

Advisory Board members
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•

Professor Chris Cocklin
Senior Deputy Vice Chancellor,
JCU

•

Ms Lea Diffey
Executive Director, Department
of Science, Information
Technology and Innovation

•

Professor Denise Doolan
Deputy Director, AITHM

•

Ms Clare Douglas (delegated
to Dr Richard Gair)
Chief Executive, Cairns and
Hinterland Hospital and Health
Service

Financial Statement
Statement of Operating Income and Expenses for the year ended 31 December 2019

Notes

EXPENDITURE

2018 $

2019 $

Salaries

6,038,499

6,241,254

Equipment & Maintenance

1,485,556

1,668,242

Other Expenditure

1,354,694

1,164,046

Salaries

230,853

127,553

Equipment & Maintenance

19,538

13,925

Other Expenditure

303,502

259,880

Operational

Capacity Building Grants (DSITI)

External Research Grants
Salaries

4,214,544

3,590,103

Equipment & Maintenance

105,843

115,195

Other Expenditure

3,410,861

2,393,464

17,163,891

15,573,662

Total Expenditure
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3MT

BCG

CRISPR/Cas9

HOT NORTH

AITHM’s Research

Three minute thesis

Bacille Calmette Guerin (TB vaccine)

Gene editing technology

Our Stories

AAA

BCG::RD1

CTBMB

NHMRC funded research program
led by Menzies School of Health
Research

Abdominal aortic aneurysms

Bacille Calmette Guerin modified
vaccine

Centre for Tropical Bioinformatics
and Molecular Biology

CANARIES

DFAT

Consortium of Animal Market
Networks to Assess Risk of Emerging
Infectious Diseases through
Enhanced Surveillance

Department of Foreign Affairs and
Trade

Grants, Fellowships and Awards
Affiliated Centres

ACAT
Aged care assessment team

Governance and Finance

AEDC

Acronyms

Australian Early Development Census
AHPPC
Australian Health Protection
Principal Committee

Jellyfish toxin

AITHM

CQI

Australian Institute of Tropical
Health and Medicine

Continuous quality improvement

ARC SRI

CMT
Centre for Molecular Therapeutics

Australian Research Council Special
Research Initiative

ComRes

ARC DECRA

Community-Driven Research
Capacity Strengthening Program

Australian Research Council
Discovery Early Career Researcher
Award
ASTI
Aboriginal and Torres Strait Islander
AuTuMN
Australian Tuberculosis Modelling
Network
BAC
Blood alcohol content
86

CfTX-1 A

COVID-19
Coronavirus disease 2019
CPI
Centre for Personalised Immunology
CPR
Cardiopulmonary Resuscitation
CRRH
Centre for Rural and Remote Health,
Mt Isa

IAHA
Indigenous Allied Health Australia
IBD
Inflammatory bowel disease

DHM

JCU

Digital human modelling

James Cook University

DNA

LEAP

Deoxyribonucleic acid

Leveraging Effective Ambulatory
Practices

DTHM
Division of Tropical Health and
Medicine
EMCR
Early and Mid-Career Researcher
EID
Emerging infectious disease
EP-TB
Extra pulmonary tuberculosis
FNQ
Far North Queensland
HDR
Higher Degree by Research
HIV
Human Immunodeficiency Virus

MARL
Molecular Allergy Research
Laboratory team
MetS
Obesity-induced metabolic
syndrome
MDR-TB
Multidrug resistant tuberculosis
MNPs
Multi-micronutrient preparations
mTOR
Mammalian target of rapamycin
Na
Necator americanus (species of
hookworm)

NARN

PAD

TAFE

US or USA

Northern Australia Research
Network

Peripheral artery disease

Technical and further education

United States of America

PC2

TAAHC

WA

Physical containment level 2

Tropical Australian Academic Health
Centre

Western Australia

NDIS
National Disability Insurance Scheme
NHMRC
National Health and Medical
Research Council
NMR
Nuclear magnetic resonance
NT
Northern Territory
NPA
Northern Peninsula Area
NPS
Novel psychoactive substances
NQPHN
Northern Queensland Primary
Health Network
OAG
A global travel data provider
OEM
Original equipment manufacturers
Ov-GRN-1 A
Scorpion protein
P&C

PC3
Physical containment level 3
PhD
Doctor of Philosophy
PNG
Papua New Guinea
PVD

TASRU

TB

Extensively drug resistant
tuberculosis

Tuberculosis
TC-TPR

QIMR Berghofer

TCHHS

Queensland Institute of Medical
Research Berghofer

Torres and Cape Hospital and Health
Service

QRC-PVD

TESS

Queensland Research Centre for
Peripheral Vascular Disease

The Centre for Tropical
Environmental and Sustainability
Science

RLSS
Royal Life Saving Society
SPF
Specific-pathogen free
T2DM
Type 2 Diabetes Mellitus

World Health Organization
XDR-TB

The Tropical Centre for Telehealth
Practice and Research at the THHS

Ribonucleic acid

 www.aithm.jcu.edu.au
 @AITHM_Research

WHO

Tropical Australian Stinger Research
Unit

Peripheral vascular disease

RNA

For more information, visit
AITHM’s online:

THHS
Townsville Hospital and Health
Services
UK
United Kingdom
UNC
University of North Carolina

Parent and Community
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