
•  Winner of the Eureka Prize for Scientific  
Research, 2019 

•  Landmark article in Science journal, early 2019
•  Cancer Council WA Researcher of the Year, 2017
•  Developed world-first pre-clinical models to test the 

use of immunotherapy to control the Cytomegalovirus 
•  Fellow, Australian Academy of Health and Medical 

Sciences

Professor Mariapia Degli-Esposti 

Head of Experimental Immunology

•  Queen’s Birthday Honours, 2019
•  Largest ever NHMRC grant for eye research, 2018
•  Finalist WA Scientist of the Year, 2017
•  Asia Pacific Academy of Ophthalmology and American Academy 

of Ophthalmology Achievement Awards, 2015 and 2016
•  Kevin Bell Winston Churchill Fellowship Trust Award, 2015
•  Harvard Club of Australia Non-profit Fellowship Award, 2014
•  Fellow, Australian Academy of Health and Medical Sciences

Professor David Mackey AO

Head of Genetics and Epidemiology

•  Queen’s Birthday Honours, 2019
•  Continuous NHMRC support  

for more than 25 years
•  Co-inventor of the XEN® Glaucoma 

gel stent that has revolutionised the 
treatment of glaucoma

Professor Dao-Yi Yu AM

Head of Physiology and 
Pharmacology

•  Winner of the Florey  
Medal, 2017

•  Led pioneering research into 
the development of a new gene 
therapy for wet age-related macular 
degeneration (AMD)

•  NHMRC ‘Ten of the Best’ Award, 
2005

Professor  
Elizabeth Rakoczy

•  Founder Lions Eye Institute (1983)
•  Managing Director Lions Eye Institute,  

1983-2009
•  ANZAC Peace Prize, 2006
•  Centenary Medal of Australia, 2000
•  Queen’s Birthday Honours, 1987
•  Foundation Professor of Ophthalmology UWA, 1975

Professor Ian Constable AO

Patron, Lions Eye Institute
•  Western Australian of the Year  

(Professions), 2019
•  Finalist Australian of the Year (WA), 2019
•  ‘First Among Equals’, WA 40 Under 40 Awards, 2015
•  Rural Health West Award for Extraordinary  

Contribution to Outreach Services, 2014

Dr Angus Turner

Some of LEI’s Ground-Breakers

Director, Lions Outback Vision

RESEARCH HIGHLIGHTS



Lions Outback Vision

In a vast state like Western Australia, delivery of accessible, effective and culturally 
appropriate health care is a challenge. But we believe everyone deserves access  
to high quality eye care services, irrespective of where they live. 

Dr Angus Turner, McCusker Director Lions Outback Vision

Lions Outback Vision is an award-winning outreach eye  
health service that works to prevent blindness and vision  
loss among patients in regional and remote Western Australia.

With rates of blindness three times higher in the Aboriginal and Torres Strait 
Islander population compared to non-Indigenous groups, Lions Outback Vision 
works to close the eye health gap through the delivery of high quality, culturally 
appropriate eye health services right across the state.

What happens when you need to test certain aspects of a 
patient’s vision and you are hundreds of kilometres away from 
the usual equipment that is used by eye specialists?

This was a challenge faced by the LOV team, prompting them 
to test some innovative technology to make it easier to check 
visual function when out in the field.

Glaucoma is a common eye condition which can cause patients 
to lose their peripheral vision, often without them realising  
until it is too late. An important part of testing for glaucoma 
is using specialised equipment to perform visual field tests, 
however this technology is expensive and difficult to transport.

Working in collaboration with Outreach Eye Services (NSW) and 
using software developed by Glance Optical, LOV is trialling the 
use of an iPad application for testing visual fields.

The LOV team hopes that the iPad visual field test can play an 
important role in GP clinics, rural communities and  the home 
environment, where using the usual expensive equipment is not 
practical. 

The portable visual field test aims to: 

•  Improve engagement and screening, especially in low 
resource settings

• Help assess the progress of glaucoma in patients 
•  Empower patients to play a bigger role in monitoring their  

eye health at home

•  A mobile eye health clinic introduced in 2016 
that showcases how collaboration, innovation and 
technology can be harnessed to deliver services 
in regional and remote areas

•  Travels up to 25,000km annually
•  Contains state of the art equipment to enable 

specialist eye health services equal to those 
available to metropolitan patients

In addition to treating patients, Lions Outback Vision 
is also involved with a number of research projects:

•  Telehealth – evaluating the quality and 
effectiveness of eye consultations for rural 
patients delivered through video conference

•  Artificial Intelligence - evaluating state-of-the-art 
computer algorithms which help health staff to 
make clinical decisions in real time

•  Developing community-based screening programs 
using specialised eye imaging technology

•  A clinical trial comparing two different types of 
eye injections for treating Indigenous patients with 
diabetic eye disease

•  Screening at-risk relatives of glaucoma patients 
living in regional areas through the TARRGET study

•  Evaluating an iPad application designed to screen 
patients for glaucoma in rural towns 

THE LIONS OUTBACK VISION VAN IPADS AND PORTABLE VISUAL FIELD TESTING

Understanding Myopia

Rates of myopia – or short-sightedness – are increasing around the world,  
and in some countries the condition is reaching epidemic proportions. 
It is predicted that by 2050, myopia will be the world’s leading cause of blindness.  
In Asia, rates of childhood myopia are soaring, including more than 85% of Singaporean-
Chinese children affected. Up to one in five Australian children have myopia.

Myopia can be corrected, 
but not cured. Glasses, 
contact lenses or laser 
surgery are used to correct 

the prescription in myopia, 
however these do not fix the 
increased eye length or stop 
the condition from progressing. 

What can be done about myopia?

Excessive near activity (e.g. 
screens), lack of outdoor 
activity and reduced exposure 
to sunlight are potentially 
associated with myopia. Lions 
Eye Institute researchers are 
looking into factors such as:
•  The role of sunlight in 

preventing myopia and how 

much time should be spent 
in the sun – bearing in mind 
the risks of skin cancer.

•  The importance of time 
spent outdoors, lighting 
levels and hours spent 
studying in the development 
and progression of short-
sightedness.

Ain’t no sunshine?

•  Myopia occurs when the 
length of the eye is too 
long for its focussing power, 
meaning images are  
focussed too strongly and  
in front of the retina, 
resulting in blurred vision.

•  As myopia progresses the  
eye grows longer and 
becomes more egg-shaped. 

•  Myopia typically starts in 
primary school age and 

generally progresses into 
the late teenage years when 
eye growth slows, and the 
prescription stabilises.

•  Myopia is associated with an 
increased risk of a number 
of serious and blinding 
conditions later in life, 
including cataract, retinal 
detachment, macular  
disease and glaucoma.

Myopia facts

Lions Eye Institute researchers 
are using zebrafish (a relative 
of the minnow) to study 
how environmental factors 
and genetics interact in the 
development of childhood 
myopia. Their research is 
combining genome-wide 
association studies, cutting-
edge gene editing techniques 

and a zebrafish model 
to specifically target the 
mechanisms beyond early-
onset myopia. Zebrafish not 
only breed prolifically, but they 
are transparent, so scientists 
are able to observe their 
growth under the microscope 
from fertilised egg to full form 
fish, in a matter of days.

Fish tales

The Lions Eye Institute is 
conducting a large study into 
childhood myopia, which 
includes a clinical trial to test 
whether low-dose atropine 
drops can slow myopia 
progression. 
The Western Australia ATOM 
(Atropine for the Treatment 
of Myopia) Study is the first 
study of its kind in Australia 
and follows an ATOM trial in 
Singapore that showed the 
effectiveness of atropine 
drops. This treatment is now 
widely used in Asia.
Through the WA ATOM  
Study, which is being led  

by paediatric ophthalmologist  
Dr Antony Clark, children  
trialling the drops (including 
those receiving placebos) 
have their myopia progression 
assessed periodically. 
The trial aims to answer 
questions about the use of 
Atropine in the Australian 
context and provide an 
evidence-based treatment 
option.
The ATOM trial is funded by 
the Telethon Perth Children’s 
Hospital Research Fund and 
the Ophthalmic Research 
Institute of Australia.

The ATOM study

Scientists and clinicians are seeking 
to pinpoint the reasons for the rise in 
myopia and find ways to reduce disease 
progression, or stop it altogether. 



The Lions Eye Institute Immunology 
team has developed unique models 
to understand how cytomegalovirus 
(CMV) causes disease and how 
the immune system responds to 
infection. This understanding is 
essential to designing preventative 
and curative therapies for CMV 
infection.

CMV can infect the eye and 
cause long-lasting low-grade 
inflammation
We have shown that CMV can 
infect components of the eye, and 
for the first time showed that the 
infection can cause long-lasting 
immune responses in various eye 
compartments. This includes the 
retina, a neural compartment which, 
like the brain, is thought to be 
protected from both viral infection 
and the potentially deleterious 
effects of immune responses trying 
to fight the virus.

Figure 1. Photomicrograph from a 
wholemount of a mouse eye. 

The image shows part of 
the eye from a mouse 

infected with CMV. 
CMV infected cells 
stain green. Blue 
identifies the nuclei 
of cells which are 

not infected, and red 
denotes blood vessels 

(Dr Valentina Voigt, 
unpublished data).

We have also identified the cells 
that traffic the virus to these highly 

protected tissues. These findings 
are not only novel, but also very 
timely, as they may be relevant to 
other viral infections, such as those 
caused by Ebola and Zika virus,  
that have been shown to affect  
the eye and the brain.

Chronic viral infection can  
affect the development of 
autoimmune disease 
Our research has challenged 
the belief that CMV does not 
cause disease in individuals with 
‘functioning’ immune systems. Our 
studies were the first to prove that 
this widespread viral infection can 
actually trigger the development 
of the second most common 
autoimmune disease of humans, 
Sjogren’s Syndrome, a condition that 
severely compromises the capacity 
to produce tears and thereby affects 
the function of the eye.

Our findings that CMV infection 
can aggravate the development 
of autoimmunity is likely to be 
relevant to several autoimmune 
diseases, including diabetes and its 
complications, and thus provides 
new insights that may guide the 
design of better therapies for 
multiple autoimmune conditions.

Improving the control of viral 
re-emergence and disease in 
transplant patients
CMV infection is the most frequent 
and life-threatening complication in 

bone marrow transplantation and 
limits the efficacy of this life-saving 
treatment.

Our team generated a world-first 
pre-clinical model to examine the 
reactivation of CMV following bone 
marrow transplantation. We found 
that antibodies can prevent the 
virus from re-emerging and causing 
disease after transplant if they are 
matched to the infecting strain  
of CMV.

This breakthrough provides a new 
strategy to control CMV reactivation 
and has the potential to reduce 
rates of sickness and death among 
organ and bone marrow transplant 
recipients. 

Immunology: Our discoveries and their impact

Pictured l-r: Dr Chris Andoniou,  
Prof Mariapia Degli-Esposti, Peter Fleming 
and Dr Paulo Martins.

UNSW Eureka Prize for Scientific 
Research, 2019

Professor Mariapia Degli-Esposti,  
Head of Experimental Immunology at 
LEI and Head of Experimental and Viral 
Immunology at the Monash Biomedicine 
Discovery Institute, led a team that won 
the 2019 Eureka Prize for Scientific 
Research.

Autoimmune and  
Inflammatory Conditions

Autoimmune and  
Inflammatory Conditions

Lions Eye Institute researchers are committed to understanding how immune responses are regulated in the eye  
and the impact of inflammation as a cause of eye disease.

Professor Mariapia Degli-Esposti and her team have a vision to develop effective therapies by harnessing the 
immune system to treat chronic viral infections and their complications in autoimmunity, cancer and transplantation.

Ocular immunology

Their research aims to: 

1   Define the impact of viral 
infections on the functioning 
of the eye, including how 
they may participate in the 
development and progression 
of autoimmune diseases that 
affect the eye (e.g. Sjogren’s 
Syndrome).

2   Develop novel therapies for 
Sjogren’s Syndrome and other  
dry eye diseases.

3   Comprehend the effect of viral 
infection on neurological tissues 
including the retina and the brain, 
and whether infection contributes 
to ongoing inflammation and 
neural degeneration.

4   Investigate the role of virally-
induced low grade inflammation on 
healthy ageing and the development 
of diseases such as macular 
degeneration.

5   Improve the outcome of viral 
infections that cause life-threatening 
disease, as well as ocular 
complications, in transplant patients.

Cytomegalovirus (CMV) is a 
common virus. In developed 
countries, such as Australia, CMV 
infects over 60% of the population 
and the incidence of infection 
increases in the elderly. 

Although the virus does not 
cause obvious disease in healthy 
individuals, it is a significant cause 
of generalised disease, as well 
as severe ocular complications, 
in individuals whose immune 
systems are compromised or not 
fully functional. 

CMV is a major problem in 
immunosuppressed individuals, 
such as patients receiving 
immunosuppressive therapies  
to treat malignancies.  

Human cytomegalovirus

In fact, CMV is the most problematic 
and predictable infection in the 
ever-expanding bone marrow 
transplant community and in these 
patients the virus can cause life-
threatening disease as well as 
ocular complications.

CMV is also a major health problem 
in newborns, and infection is a 
common cause of hearing loss, 
visual impairment and permanent, 
severe developmental and learning 
disabilities. 

Accumulating evidence indicates 
that viruses may trigger or aggravate 
autoimmune diseases. Autoimmune 
diseases, such as Type I diabetes, 
are increasing in prevalence at an 
alarming rate across the world. 

Diabetic 
retinopathy, 
a common 
complication of 
diabetes, is the leading 
cause of blindness in the 25-70  
age group. Recent evidence has 
implicated CMV infection in the 
development of the autoimmune 
disease Sjogren’s Syndrome.

Chronic viral infections have also 
been implicated in chronic low-grade 
inflammation and this may worsen  
as we age (inflammaging). 
Inflammaging may accelerate the 
process of biological aging and  
worsen age-related diseases such  
as macular degeneration.
IMAGE CREDIT: Image provided by Professor Mariapia  
Degli-Esposti, created by Leonie Herson, Square Cell 



Space Expeditions

The Lions Eye Institute is working with the National Aeronautics and 
Space Administration (NASA) in the USA to uncover the link between 
changes in Intracranial Pressure (ICP) and astronauts’ loss of vision.

ICP is the pressure inside the skull, 
including in the brain tissue and 
the cerebrospinal fluid (CSF). Left 
unchecked, elevated ICP can cause 
vision loss, by increasing pressure 
and squeezing the optic nerve. 

Astronauts are at risk of developing 
fluid congestion in the head as 
they don’t have gravity to pull body 
fluids down to their legs and feet. 
This pressure and related vision 
change causes SANS – Space flight 
Associated Neuro-ocular Syndrome. 
The condition creates significant 

visual change with increased ICP 
pressure in at least 50% of astronauts 
in space for six months or more.

The Lions Eye Institute and NASA are 
investigating non-invasive methods 
for measuring ICP using a new pulse 
wave measurement system developed 
at LEI. LEI scientists discovered that 
the retinal vein pulse waves are 
determined by the ICP, and have 
invented a system to decode this 
information and extract the ICP. 

LEI is currently building a small 
prototype device that could be taken 

into space to take these 
measurements. This will allow the 
ICP to be measured frequently in 
astronauts. The LEI is also working with 
NASA to develop ways to mimic the 
effect of gravity upon the cerebrospinal 
fluid around the eye using modified 
swimming goggles, which could be 
used as a preventative treatment. 

LEI’S ICP Clinic

In 2018, the Lions Eye Institute 
introduced a new clinical service 
known as the ICP Assessment Clinic. 

•    Measuring ICP has always been 
quite invasive. Typically, holes are 
drilled into a patient’s head, or they 
have needles inserted into their 
back – methods that are prone to 
complications.

•    The ICP Clinic enables reasonably 
accurate non-invasive estimations 
of intracranial pressure in patients 
with vein pulsation measurement 
techniques developed at the LEI.

•    Assessment of ICP is critical in 
diseases affecting the optic nerve, 
such as glaucoma, as well as 
in diseases of high intracranial 

pressure such as idiopathic 
intracranial hypertension, brain 
tumours, traumatic head injuries 
and other neurological disorders.

•    The LEI has developed new 
systems for measuring retinal 
venous pulsation and also novel 
mathematical algorithms for 
analysing video footage taken from 
special retinal photographs.

•    The new clinic is providing vital 
information to neuro surgeons 
and neurologists concerning optic 
nerve function and advice about 
the management of ICP-related 
disorders.

LEI scientists have spent five 
years working with neurology and 

neurosurgery departments from  
Sir Charles Gairdner Hospital, 
examining patients just prior to 
invasive ICP measurements. 

This has allowed the refinement of  
the technique where it is feasible  
to build a smaller 
system that 
can be used in 
hospital clinics 
and emergency 
departments, as 
well as in space. 

The space work 
is important because any flight to 
Mars will take at least eight months 
and cause ICP problems to occur in 
the majority of astronauts.

Genetics and Epidemiology

For genetic causes of blindness, we are moving from an era of gene discovery to translation 
for screening and gene-based therapies. This promises a future free of most blindness.

Professor David Mackey AO, Head of LEI Genetics and Epidemiology

The Lions Eye Institute’s Genetics and Epidemiology group is committed to understanding how genes and environment interact 
to influence an individual’s risk of eye disease. The group is involved in a number of major research studies to uncover the clinical 
features of genetic eye disease, possible genetic causes and the best interventions to improve patients’ sight.

Understanding the impact of genes and the environment

Current research projects include: 
•   Preventing children’s eye injuries.

•   Establishing the of risk of vision loss 
in Leber Hereditary Optic Neuropathy 
(LHON) families.

•   Determining why some older people 
remain active and healthy while 
others suffer ongoing illness such as 
glaucoma — The Busselton Healthy 
Ageing Study (eye examinations).

•   The Raine Study (eye examinations) –  
a 28-year follow-up of participants that 
is one of the world’s first studies of eye 
health and diseases in young adults.

•   Improving the lives of visually 
impaired patients through adaptive 
technologies.

•   Western Australian Eye Protection 
Study.

•   Kidskin Study – investigating whether an 
early intervention program to improve sun 
protection behaviour in young children 
has affected rates of myopia.

•   WA Atropine for the Treatment of Myopia 
(WA ATOM) Study, enrolling children with 
early myopia.

•   Western Australian Strabismus 
Inheritance Study.

The TARRGET study

There is no cure for the vision loss caused by glaucoma, a  
disease that damages the eye’s optic nerve. Glaucoma is a leading  
cause of blindness around the world and one in eight Australians aged 
over 80 years will develop the disease. Immediate (first-degree) relatives 
of people with glaucoma have a high risk of also having glaucoma.

Glaucoma: What can you do?
If you are over 40 years and have immediate relatives with glaucoma:
•   Inform your eye specialist that you have a family history of glaucoma.
•   Ensure you have your eyes examined  

by an eye specialist at least every  
two years.  

If you are currently being treated  
for glaucoma:
•   Use your eye drops or oral  

medications as prescribed by your  
eye specialist.

•   See your eye specialist annually.

Glaucoma

The Australia-wide TARRGET study (Targeting At-Risk 
Relatives of Glaucoma cases for Early Treatment) is 
evaluating strategies to ensure that people who are 
at high risk of developing glaucoma blindness are 
diagnosed and treated early.

The study will identify those at risk and facilitate 
early monitoring and intervention. It is based on 
the hypothesis that immediate relatives (brothers, 
sisters, sons and daughters) of people who have been 
diagnosed with advanced glaucoma will have higher 
rates of glaucoma diagnosis than relatives of less 
severely affected glaucoma patients.

The study is a collaboration between the Lions Eye 
Institute, Australian and New Zealand Registry of 
Advanced Glaucoma (ANZRAG), Glaucoma Australia, 
the Department of Health (WA), and Lions Outback 
Vision, and is a Partnership Project of the National 
Health and Medical Research Council.



Lions Eye Bank

Did you know that you can leave a valuable legacy by donating your eyes? Just like organs such as the 
heart and lungs, tissue from the eyes can be used in both transplantation and in research.

WHO CAN DONATE? DO YOU WANT TO HELP SAVE SIGHT?

Our goal is to prevent blindness and improve visual outcomes for patients  
throughout Western Australia by providing high-quality corneal and sclera tissue.

Dr Steve Wiffen, Director Lions Eye Bank

Eye donation involves use of the 
cornea (the transparent front part of 
the eye that covers the iris, pupil and 
anterior chamber) and sclera (the 
white outer layer of the eyeball).

For scientists and clinicians, the 
donation of eyes is integral in the 
quest to find treatments and cures for 
blinding eye diseases.

•  Corneal transplants help to save 
the sight of people who are partially 
or completely blind due to corneal 
damage, and people with a range 
of eye diseases and conditions, 

including keratoconus, bullous 
keratopathy, infection and trauma 
can benefit from donated corneas.

•  Scleral grafts are used when people 
are in danger of going blind from 
injury or eye cancer, and sclera is 
used in a number of procedures, 
including glaucoma surgery, to 
reduce intraocular pressure.

•  Donor tissue that is unsuitable for 
transplantation is used in ethically 
approved research or surgical 
training, with the consent of the 
donor’s family.

The Lions Eye 
Bank works closely 
with Lions Eye 
Institute clinicians 
and scientists to 
ensure patient and 
research needs are met. 

The Eye Bank also provides donated 
tissue throughout Western Australia 
and to other parts of Australia where 
there are waiting lists. 

In Western Australia, the Lions Eye 
Bank is able to meet demand.

Anyone can be an eye 
donor. Having poor 
vision, wearing glasses 
and/or having macular 
degeneration does not 
preclude people from 
becoming donors, as these 
conditions do not affect 
the cornea. People with 
eye other diseases and 
conditions are also eligible, 
as medical researchers are 
interested in receiving eye 
tissue from people with 
eye disease to contribute 
to greater scientific 
understanding of disease.

•  The most important thing is to do  
is to talk to your family. Whether you 
are registered as an organ/tissue 
donor or not, your family will always 
be asked for consent in the event of 
a donation occurrence. If you have 
discussed your wishes with them, 
your family will find it easier  
to honour your commitment.

•  Donor information and registration 
forms are available from Medicare.

•  DonateLife WA coordinates all organ 
and tissue donor activities  
in Western Australia –  
www.donatelife.gov.au 

•  Contact the Lions Eye Bank for more 
information: (08) 9381 0770

Lions Eye Bank facts

•  Part of Australia’s organ 
and tissue donation 
service DonateLife WA.

•  Established in 1986 by 
the Lions Eye Institute 
and Lions Save-Sight 
Foundation.

•  Has completed more 
than 5000 procedures 
over three decades. 

•  In 2018 facilitated  
226 corneal transplants 
and 169 procedures 
involving sclera.

•  Donated tissue can be 
stored for up to one 
month.

•  Is a signatory to the 
Barcelona Principles, 
which govern eye 
banking standards 
globally and 
encourage ethical 
standards.

•  In 2018 became 
the first eye bank 
in Australia to 
implement the 
national Electronic 
Donor register (EDR).

Clinical Trials

At the Lions Eye Institute, scientists work in close association with clinicians  
to translate world-breaking laboratory research into treatments and therapies  
that can benefit people suffering from blinding eye conditions. 

The Lions Eye Institute also undertakes a significant number of sponsored 
clinical trials. 

This provides benefits for our patients, who receive access to the newest  
and most advanced treatments available – often before they are available  
to the general public.

WANT TO PARTICIPATE IN AN LEI CLINICAL TRIAL?
If you are interested in participating in a clinical trial with regard to your eye condition, you will need a referral 
from your optometrist, GP or ophthalmologist to one of the LEI ophthalmologists. Your eye condition will be 
assessed, and the best treatment option will be discussed, including participation in a clinical trial. 

Check our website, www.lei.org.au to see our current clinical trial recruitment needs.

LEI clinical trials

The Lions Eye Institute 
investigates a broad range 
of treatments, for conditions 
including:

•  Uveitis, eye inflammation  
and infection

•  Glaucoma and ocular 
hypertension

•  Macula telangiectasia
•  Diabetic Macular Edema
•  Wet age-related macular 

degeneration
•  Dry macular degeneration
•  Retinal vein occlusion
•  Genetic eye disease
•  Eye tumours and cancers
•  Myopia
•  Oculoplastic and orbit

What is a clinical trial?

A clinical trial is a scientific 
study to test medicines and new 
therapies and confirm whether they 
are effective in treating particular 
diseases or conditions. They might 
also be used to confirm whether  
an existing medicine can be  
safely used for other conditions  
or diseases.

Clinical trials are tests on humans, 
and they are vitally important in 
determining how medicines or 
therapies actually work in people, 
beyond the laboratory testing that 
occurs. Participation in a clinical 
trial is voluntary, and all studies 
conducted at the LEI have been 
approved by a Human Research 
Ethics Committee. 

Results from clinical trials can 
contribute to medicines that prevent 
death and improve people’s lives.

How are clinical trials approved?

In Australia, clinical trials must 
conform to the Ethical Principles 
of the Declaration of Helsinki, 
International Good Clinical Practice 
guidelines and the National 
Statement on Ethical Conduct 
in Human Research. Trials must 
be approved by independent 
ethics committees that operate 
in accordance with guidelines 
issued by the National Health and 
Medical Research Council. 

What will I achieve by  
participating in a clinical trial?

•  Early access to new medicines 
not otherwise available

•  Obtaining clinical trial medicine 
at no cost during the trial

•  Receiving medical care 
associated with the clinical trial

•  Contributing to the development 
of future life-saving treatments



Inherited  
Retinal Diseases

Inherited Retinal Diseases, also known as Inherited 
Retinal Dystrophies or IRDs, represent a diverse group  
of rare diseases that usually lead to blindness. 

These diseases, which affect millions of people all over the 
world, are caused by genetic mutations that run in the family. 

It is estimated that one in every 2,000 people has this disease, 
which is the most prevalent cause of blindness in working age adults. 

Stargardt disease
 This is the most common type of 
IRD due to mutations in a single 
gene and it damages the macula 
of the retina in the early stages. 

Leber congenital amaurosis
This is the most devastating 
form of IRD, and causes almost 
complete blindness at birth. 

Pattern dystrophy
This is a group of diseases that 
affects the macula in the retina. 

Its impact on vision is highly 
variable and often passes directly 
from one generation to another 
resulting in multiple members of 
the same family affected.

Rod-cone dystrophy  
(previously known as retinitis 
pigmentosa, or RP)
This is a diverse group of diseases 
that generally start with night 
vision impairment followed by 
constriction of the field of vision 
resulting in tunnel vision. 

It can be caused by mutations in 
over 150 different genes. Some of 
these have unique features and 
are labelled with specific names 
like choroideremia (affects mostly 
males) and Usher syndrome 
(RP developing in the setting of 
congenital deafness).  

Cone dystrophy and 
achromatopsia
These are rare subtypes of IRDs 
which cause early loss of central 
and colour vision. Light sensitivity 
is prominent.

Cone-rod dystrophy  
(previously known as  
atypical RP)
This uncommon form of IRD 
usually begins in early childhood. 
Central and colour vision are lost 
early followed by loss of peripheral 
and night vision. 

Some of these have unique 
features and are labelled with 
specific names like Stargardt 
disease (if associated with the 
Stargardt gene) and Bardet-Biedl 
syndrome (atypical RP associated 
with developmental delay, extra 
finger or toe, diabetes, kidney, liver 
and hormonal abnormalities).

Inherited Retinal and Optic Nerve Diseases include:

Inherited  
Retinal Diseases

The Lions Eye Institute’s Ocular 
Tissue Engineering and Retinal 
Genomics and Therapy research 
groups are leading the way in 
developing a greater understanding 
of retinal diseases and novel 
therapies to treat them.

The Ocular Tissue 
Engineering 
team, led by 
Dr Fred Chen, 
seeks to develop 
treatments for 
retinal degeneration. 
Current projects include:

•  The Western Australian Retinal 
Degeneration (WARD) Study 
is a registry and biobank 
which collects robust clinical 
measurement from patients to 
estimate disease progression rate 
and skin tissue for developing 
new treatments for patients.

•  Genetic spectrum of IRDs in 
Western Australia. Working in 

collaboration with the Australian 
Inherited Retinal Disease Registry 
and DNA Bank, the group is 
investigating the genetic causes 
of people with IRDs.

•  Generation of patient-derived 
stem cells for testing of new 
treatments for IRDs. In particular, 
researchers are growing stem 
cells from skin cells obtained 
from patients with IRDs. These 
stem cells are used for growing 
miniature retina for testing new 
drugs that have the potential 
restore faulty gene processing.

•  The Institute’s Centre of Research 
Excellence in Juvenile Macular 
Disease focuses on early 
recognition, accurate genetic 
diagnosis, modelling of the 
disease in the petri dish, and 
development of personalised 
medicine for Stargardt disease.

•  The Institute’s Joint Venture 
Company, Vision Pharma, 
focuses on pre-clinical 

development of a treatment 
for the most common form of 
rod-cone dystrophy: RP11, in 
collaboration with Phylogica.

•  Clinical trials of novel drugs  
for Stargardt disease and  
Usher syndrome. 

•  Retinal image biomarkers. 
Detailed retinal images are 
analysed using novel computer 
programs. Machine learning is 
used to develop more accurate 
and efficient image analysis 
software. This will enhance 
the ability to detect disease 
progression in complex retinal 
images collected from the  
WARD study.

•  Patient serum biomarkers are 
examined in the blood collected 
from patients with inherited 
retinal diseases, autoimmune 
retinopathy, uveal melanoma  
and macular degeneration to 
identify patterns that may predict 
disease progression.

Our Research

The Retinal Genomics and Therapy 
group, led by Dr Livia Carvalho 
and Professor David Hunt, aims 
to understand the genetics and 
molecular mechanisms of inherited 
retinal diseases that cause the 
loss of the retina’s light-sending 
photoreceptor cells. Current 
projects include:
•  The team has pioneered a study 

of the world’s first and only 
mouse model of cone dystrophy 
with supernormal rod response 

(CDSRR). This is an inherited 
cone-rod dystrophy with onset 
within the first 10-20 years of  
a patient’s life.  

   They are continuing to study the 
disease mechanism and provide 
possible treatment pathways  
for CDSRR. 

•  Understanding cone loss 
mechanisms in retinal diseases 
such as Achromatopsia and 
Retinitis Pigmentosa. 

•  Testing of neuroprotective drugs 
to improve retinal cell survival  
in IRD.

•  Gene therapy for Usher syndrome 
type 1F by developing an in-vitro 
model of retinal organoids using 
fibroblasts from Usher patients.

•  Studying the early development 
of photoreceptors in models of 
IRD and how that affects vision 
loss and potential treatment 
outcomes.



Glaucoma  
The Sneak Thief of Sight

My research group studies the underlying physiology of some of the most  
important eye diseases in our community, working towards better understanding 
of the eye and developing novel therapies to save sight.          Professor Dao-Yi Yu AM

The group, led by Professor Dao-Yi Yu 
AM, spent 20 years researching and 
developing a new surgical device to 
treat glaucoma, the world’s leading 
cause of irreversible blindness.

The Xen® Gel Stent is a 
biocompatible microfistula implant 
that reduces intraocular pressure 
in the eye, which is the biggest risk 
factor for glaucoma. A tiny tube of gel 
the size of an eyelash, the Xen® has 

been implanted in approximately 
100,000 patients around the world 
and is a far less invasive treatment 
for glaucoma compared with 
traditional surgery.

The Xen® surgery involves implanting 
the microfistula tube using a needle-
type implanter in the space between 
the eye’s anterior chamber and the 
conjunctiva, the tissue covering the 
white part of the eye.

 This allows excess  
fluid to drain from the eye and 
thereby lowers pressure.

The research team is continuing 
to develop glaucoma imaging and 
treatment options, including a non-
invasive imaging method to image 
lymphatic capillaries before and 
after glaucoma surgery, and a novel 
glaucoma surgical approach using 
ultraviolet laser ablation.

The Lions Eye Institute’s Physiology and Pharmacology group has been responsible for one  
of the most significant translational research programs in the history of the Institute.

Introducing the Virna 
A new device developed by the Lions 
Eye Institute in conjunction with a 
young Indonesian ophthalmologist 
is revolutionising the treatment of 
glaucoma in Indonesia.
The Virna Glaucoma Drainage Device, 
named after Dr Virna Oktariana, was 
developed in recognition of the need 
for an affordable tube solution for 
glaucoma to help more Indonesians 
access sight-saving surgery. Glaucoma 
affects 1.8% of the Indonesian 
population over the age of 40 and  
is the second most common cause  
of blindness in that country,  
after cataract.
Differing from the Xen® by being 
plastic and with a sump, the 
Virna is a tube implanted in the 
eye that drains away fluid and 

relieves intraocular pressure. It is 
manufactured in Indonesia for $100 
and is substantially cheaper than 
conventional treatments which cost 
around US$1000.

Lions Eye Institute 
Managing Director, 
Professor Bill 
Morgan, co-invented 
the Virna with  
Dr Oktariana as well as 
co-inventing the Xen® Gel Stent.

The Virna device, launched in June 
2019, is helping the many thousands 
of Indonesians who have undergone 
trabeculectomy surgery that has 
failed. The Lions Eye Institute has a 
long history of working in Indonesia, 
teaching surgical and other skills, as 
well as welcoming Indonesian patients 
to its eye clinic.

WHAT IS GLAUCOMA?

Glaucoma is the name of a group 
of eye diseases that result in 
lost vision because of damage 
to the optic nerve, which carries 
information from the eyes to the 
visual centre in the brain. It is 
caused by an elevated eye pressure 
gradually crushing the optic nerve. 
Approximately 300,000 Australians 
have glaucoma, which is often 
referred to as ‘the sneak thief of 
sight’ because there are usually no 
symptoms or warning signs in the 
early stages. The loss of sight can 
be gradual, and once vision is lost 
it cannot be restored. The treatment 
involves reducing the eye pressure 
to a lower, non-crushing level.
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