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The Garvan Institute of Medical Research is a leading Australian medical research institute. Garvan’s
researchers work to understand and develop treatments for diseases with a significant impact on our
community. Research at Garvan is focused on the role of molecular and cellular processes in health and
disease as the basis for developing future preventions, treatments and cures. With more than 600 scientists,
Garvan is leading Australia in the use of genomic analysis to accelerate medical research and the
development of precision or personalised medicine.
Professor David Thomas is an oncologist, Head of Cancer Research at the Garvan and Director of the
Kinghorn Cancer Centre, a collaboration between Garvan and St Vincent’s Hospital, Sydney, that conducts
research into the more common cancers – breast, colorectal, lung and prostate – but also ‘rare’, highmortality cancers, including ovarian, and pancreatic cancer, sarcomas and cancer metastasis.
The Garvan Research Foundation was established in 1981 to provide fundraising support to the Institute’s
medical research programs. The Foundation has successfully grown from a fundraising base of $110,000 in
its first year to almost $50 million in 2016. In addition to its fundraising activities, the Foundation supports
the Institute with a Public Engagement Program. This initiative aims to increase understanding of the need
for, and importance of, Garvan’s medical research across the broader community.

***
The genome is the complete set of genetic information we inherit from our parents, and which determines
every aspect of health and susceptibility to disease. Genomic research has given us a new understanding of
the interplay within the genes, throughout our whole genetic landscape. The Kinghorn Cancer Centre’s
Genomic Cancer Medicine Program brings together researchers and clinicians to translate research findings
into the clinic. The program utilises the sequencing capacity of the Garvan Institute of Medical Research to
identify more effective treatments for cancer patients, as well as to understand and exploit heritable cancer
risk. The program focuses on ‘rare’ cancers and the goal is to improve cancer outcomes for Australians
affected by these diseases.
Precision or personalised medicine is the future for all cancer treatment, but will have its greatest impact
for ‘rare’, high-mortality cancers. Genomics is essential to precision medicine. More funding is needed for
clinical research that brings the potential of genomic medicine to the challenge of ‘rare’ and lethal
cancers.
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1. Less common high-mortality cancers
Rare and less common cancers are defined as affecting up to 12 in 100,000 people.1 There are more than
186 cancer types in these categories. These include:
•
•
•
•
•
•
•
•
•
•

Brain cancers and cancers of the central nervous system
Cancers of connective tissue (eg bone, soft tissue sarcoma)
Thyroid cancer, adrenal cancer, neuroendocrine cancers (eg pituitary)
Mesothelioma
Urinary cancers – kidney, renal pelvis, ureter, bladder, other urinary organs
Oesophageal, liver, stomach, gallbladder, small intestine, pancreatic, anal cancers
Blood cancers – Hodgkins lymphoma, non-Hodgkins lymphoma, multiple myeloma and plasma cell
cancers, acute and chronic leukaemias
Male and female reproductive cancers
Kaposi’s sarcoma
Unknown primary cancers

Despite being individually uncommon, when combined, ‘rare’ or less common cancers account for 23.7% of
cancers diagnosed, and 38.5% of cancer deaths. While mortality rates for common cancers have dropped
over recent decades, incidence and mortality rates for ‘rare’, high-mortality cancers are actually rising. In
fact, a patient with a ‘rare’ cancer is almost twice as likely to die as a patient with a common cancer.
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As defined by Eurocare, the body that steers scientific activity and publication policy, advises on study proposals and maintains
contacts between cancer registries and the coordinating centre in Europe.

Page 2 of 10

2. Age-Standardised 10-Year Net Survival Trends, Adults (Aged 15-99), Selected Cancers, England and
Wales, 1971-2011

Cancer Research UK

3. Impact of ‘rare’ cancers in Australia. The vast majority of ‘rare’ cancers lie in the ‘Other’ category below.

Australian Institute of Health and Welfare
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Cancer is usually considered a disease of older people, with mortality rates increasing with age for most
cancers. One of the key characteristics of rarer cancers is that these cancers place a great burden on children
and young families. In every age group (Baby Boomers, Gen X, Gen Y, and even children) ‘rare’, highmortality cancers are the most common cause of disease-related death in Australia.
Reasons for the high mortality rates for less common cancers include difficulty in diagnosis (as they are seen
less often), standard treatments are often less effective and there is limited access to new therapies.
However, technological advances mean that cancer patients can now be treated on the basis of the genetics
of their disease, rather than where in the body the cancer has occurred. This precision/personalised
medicine approach to treatment promises to improve outcomes, as well as decreasing the debilitating sideeffects of cancer treatment.

2. Lack of clinical trials for less common cancers
Despite these advances, there are two key barriers to improved outcomes for less common cancers:
•

Lack of access to clinical trials
Knowledge from basic research and from clinical trials is essential if we are to improve the
therapeutic options for patients with less common, high-mortality cancers. There is excellent
evidence that participation in clinical trials is associated with better outcomes. 2

•

Lack of access to the best available treatments
Inextricably linked to the lack of access to clinical trials is the resulting lack of affordable treatment
options. As governments use information gained from trials when deciding if they will fund a new
drug, it is critical that patients with less common cancers have access to clinical trials, and that
government, academics, clinicians and the pharmaceutical industry work together to develop trials
for these cancers, as well as the more common cancers. Currently, there is a real disconnect
between the identification of a new treatment by researchers and, where relevant, access to these
treatment options.

Traditionally, clinical trials in humans for new drugs have been conducted in 4–5 phases, taking around eight
to ten years to complete. Because there are fewer patients with these cancers individually, until now it has
not been feasible to run the usual clinical trials progression to phase 4 testing for the small numbers of
people with one ‘rare’ cancer or another. And with smaller numbers, the clinical benefit has to be higher to
reach a statistically acceptable threshold for approval by governments for funding. This means patients with
‘rare’, high-mortality, cancers, are often left to self-fund expensive medical treatments to try to stay alive.

2

Schwaederle, M, Zhao, M, Lee JJ, Lazar, V, Leyland-Jones, B, Schilsky, RL, Mendelsohn, J, Kurzrock, R, ‘Association of BiomarkerBased Treatment Strategies With Response Rates and Progression-Free Survival in Refractory Malignant Neoplasms: A MetaAnalysis’; JAMA Oncol 2 (11), 1452-1459. 2016 Nov 01.
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Currently, access to clinical trials or new treatments for patients with no standard treatment options
includes:
• phase 1 clinical trials – as these are primarily focused on defining the toxicity profile of a new
treatment, it takes a long time to get sufficient numbers of participants and they are costly and
intensive, limiting the number of phase 1 studies that a single institution can open at one time.
• phase 2 or 3 clinical trials, however, cost limits the number of phase 2 studies that can be run
simultaneously at any one institution.
• compassionate access to new drugs and off‐label treatment. This is common practice in Australia,
and while it may produce anecdotal insight into novel therapeutic possibilities, these results are
idiosyncratic, ad hoc, unsupervised and unregulated, and mostly go unreported, thus failing to
contribute to the body of knowledge. Most importantly, ineffective treatment is likely to be underreported.
The first step in improving the outcomes for rare and high-mortality cancers is to engage patients
in the research enterprise. Without data, nothing can improve.
Genomic Cancer Medicine Program – Molecular Screening and Therapeutics clinical trials
With the Molecular Screening and Therapeutics (MoST) study, the Genomic Cancer Medicine Program
offers new ways to address the needs of this under-served population. The protocol offers, within the
research context, molecular profiling of tumours for patients with ‘rare’ cancers and links this to relevant
experimental and standard treatments.
While phase 1, 2 and 3 studies are, and will remain, critical to drug development, they are costly and slow.
Novel trial designs, such as the MoST protocol, are required in which genetic testing of cancers offers
opportunities for testing targeted treatments. Strategies to more efficiently identify potential indications for
drugs would not only accelerate translation into clinical benefit, but decrease the costs of drug development.
MoST sits between a phase 1 toxicity trial and a phase 2 efficacy trial, and offers patients, particularly those
with ‘rare’ cancers, access to new treatments.
MoST squarely addresses the challenges of engaging individuals with less common cancers in clinical
research, taking advantage of the principles of precision medicine. Eligibility for participation in clinical trials
available as part of MoST is completely independent of the 150-year old classifications that arbitrarily divide
cancers according to where they arise in the body. Once a cancer has spread, its site of origin is less
important for patients than understanding what makes the cancer ‘tick'. MoST trials personalise
experimental treatment based on an individual’s unique personal and cancer genetic profile, and in so doing
neutralise the disadvantage of ‘rarity’. MoST offers a new kind of clinical trial of treatments targeted to the
genomics of patients with high-mortality cancer and unmet clinical need.
There are new medicines with applications across a range of cancers, many of which are sufficiently
uncommon that there is neither the patient population nor the commercial opportunity for extensive
traditional clinical trials to be conducted or funded. This has led to the emergence of ‘basket trials’ where,
rather than focusing on a tumour’s anatomical location, such as the ovaries, patients say with ovarian
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cancer, pancreatic cancer, sarcoma and other cancers, but who have a shared uncommon mutation, are
treated with a drug that may target the mutated pathway.
Until recently, clinical trials were generally used to test a new treatment, with some patients getting the new
drug and the others getting an existing drug or placebo. The MoST protocol tests multiple treatments at the
same time and all participating patients receive a treatment. The advent of personalised medicine means
that treatment is guided by the genetic make-up of the patient and their illness.
First, all patients, and their tumours where possible, are genomically screened to see if they are suitable for
a trial and if there are biomarkers that can guide the treatments that can be trialled. These ‘signal-seeking’
trials are looking to see if a treatment will work, or work more effectively than another treatment. The MoST
protocol looks to understand how targeted therapies work and find new biomarkers that can predict which
patients will benefit from these treatments.
After screening, patients will be offered one of three options:
1. MoST clinical trials, including immunotherapies
2. Clinical trials outside MoST that use molecular eligibility criteria
3. Other biomarker-guided treatments outside MoST.
All participants, including those with no ‘actionable’ biomarkers, will be informed of the results of the
screening of their tumour tissue through their own doctors.
Precision Cancer Immunotherapy
The MoST protocol is also conducting clinical studies to test novel immunotherapy drugs in patients with
high-mortality cancers. The first MoST immunotherapy substudy tests a combination of so-called ‘immune
checkpoint inhibitor’ drugs that take the brakes off the anti-tumour immune response, enabling immune
cells to attack cancer cells. A second immunotherapy study will combine a targeted treatment with a
checkpoint inhibitor and will recruit patients with specific genetic abnormalities in their tumour.
Although immunotherapies are proving to be effective in many cancer types, they do not work in all
patients. MoST researchers are looking to find biomarkers that can predict which patients will benefit from
specific treatments targeting the immune system and to better understand how immunotherapies work to
fight cancer. With this knowledge, the team aims to develop a more precise approach that tailors treatment
with immunotherapy to individual patients based on the characteristics of their immune system and its
interactions with tumour cells.
The immunotherapy trials will allow us to understand how these immune biomarkers influence the antitumour response and help develop a precision immunotherapy approach where treatment can be
personalised.
***
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MoST brings together the key elements of state-of-the-art developments in clinical trials design, access to
genomic cancer pathology and partnerships with the pharmaceutical industry to enable access to life-saving
drugs and realise a vision of improved outcomes for Australians with ‘rare’, high-mortality cancers.
Based on experience to date, between 40–60% of patients screened have a theoretically ‘actionable’ gene
change in the tumour and between 10–20% of those have had their medical management altered on the
basis of the tumour sequencing. We believe this proportion will rise as more treatment modules are
introduced. There will be up to 12 clinical trials in the first stage of MoST.
In its first four months, MoST has identified a large unmet need from cancer patients all over Australia who
have been able to take part in the program, with more than 80 patients enrolled, and half of all those
screened going onto treatment. MoST has proven that genomic cancer profiling can identify treatable
options for a significant portion of patients who previously had none.
Genetic Cancer Risk in the Young study
Perhaps the greatest opportunity to reduce death rates from cancer lies in more effective early detection.
Understanding the genetic basis for differential risk, especially amongst those who develop cancer at an
early age, will be critical to this goal. The Genomic Cancer Medicine Program’s Genetic Cancer Risk in the
Young study expands from the successful International Sarcoma Kindred Study, where researchers
uncovered numerous new genetic risk factors for sarcoma, to investigate the heritability of cancer.
The landscape of cancer risk is far more complex than previously thought. The risk for developing cancer can
be due to the combined effect of multiple inherited gene changes, and the more gene changes, the earlier
the onset of cancer. Knowing the genetic drivers that give a person an increased risk of cancer allows us to
more precisely match individuals with the best possible treatment and surveillance measures.
We have developed a companion program in whole-body magnetic resonance imaging for individuals found
to carry increased cancer risk. This program has been very successful, with one in 10 individuals having early
cancers detected on a single scan. Cancers found early include early onset prostate cancers in two men in
their mid-forties, as well as an asymptomatic sarcoma in a 53-year-old woman. These results are being
replicated globally, and confirm the clinical utility of the concept that stratifying genetic risk can lead to early
cancer detection and saves lives.

3. Funding to support much-needed innovation in clinical trials design
Rare and less common cancers receive 13.5% of research funding and 12.6% of PBS funding, and yet they
represent nearly half of all cancer deaths.3
The Australian Institute of Health and Welfare has no category for ‘rare’ cancers, partly because of the
limitations of the International Classification of Diseases for these many, often only recently defined entities.

3

Rare Cancers Australia Update Report ‘Just a little more time’; Feb 2016.
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For example, angiosarcomas arising in the breast are coded as breast cancers rather than connective tissue
tumours; small bowel gastrointestinal stromal tumours were only coded in 2017 for the first time; PEComa
and myoepithelial carcinoma are not recognised at all. More importantly, they don’t get aggregated into a
single group that can then be recognised as a ‘problem’, so even when they are counted, they’re isolated
into groups so small, they virtually disappear in comparison with cancers that are more common.
The fundamental problem is the lack of clinical trials designs that allow enrolment of a broad range of
histological subtypes. Such consolidated trials are essential to avoid the need to conduct the 186 or more
phase 2 trials based around existing histologic subtypes of rare cancers. The cost and time required to
develop such a massive suite of individual trials is one important reason for the failure to engage subjects
with less common cancers in clinical research.
4. Ratios of research funding to cancer incidence and mortality.

Rare Cancers Australia Update Report ‘Just a little more time’; Feb 2016

In addition to the obvious need for more research funding from government, Garvan’s Kinghorn Cancer
Centre is working to draw in industry funding. As MoST aims to increase the rate and efficiency of drug
evaluation and progression to formal phase 2 testing, this clinical trial protocol builds on partnerships across
multiple academic research organisations and cancer centres, the public health sector, and the
pharmaceutical industry. Major partners include the NHMRC Clinical Trials Centre (University of Sydney), St
Vincent’s Hospital, Roche, AstraZeneca and Pfizer.
The financial costs of conducting clinical trials have doubled every nine years for the past 50 years. The
estimated combined costs per patient in a cancer clinical trial rose from less than US$10,000 to around
US$47,000 between 1980 and 2011. The average phase 2 study of 40 patients costs upwards of US$2-10M,
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while the average phase 3 study costs upwards of US$40M.4 Average development costs are estimated at
around US$3.6 billion dollars per drug.5 The cost of drug development, which must be recouped by the
pharmaceutical industry, already limits access of some patients to important treatment options, and is an
important component of future public health care costs.
In the MoST trial protocol, those studies with positive outcomes will lead to researcher-led, industrysponsored, formal phase 2 studies, for which this program will act as an incubator. Information from this
program will inform future models for genomic medicine, including sustainability of funding through
increased engagement with the pharmaceutical industry.
Criteria used to select MoST clinical trial modules include a clearly testable hypothesis, strength and novelty
of the rationale, lack of alternative options (unmet need), feasibility and capacity, access to drug/s and
commitment to expansion to a second stage of formal phase 2 evaluation by the pharmaceutical partner
in the event of a positive signal.
Partnership with pharmaceutical partners affords access to a wide range of agents. To minimise the barriers
to engagement, we ask only for access to study drugs for each module and for engagement with the
pharmaceutical partner in data interpretation, as well as decision-making regarding expansion of a drug–
disease cohort in which a significant signal of activity has been identified.

5. Funding to raise awareness of the need for research and clinical trials
Raising awareness of the challenges of researching and treating the less common cancers is essential to
obtaining community – and clinical – support for genomic medicine initiatives in this area. This requires a
public health and medical practitioner education campaign on the use and value of genomic medicine in
public health. Genomic medicine is predicated on the collection of hitherto unavailable personal data and
part of the necessary debate and education needs to cover the collection and processing of personal health
data, the benefits and risks, and the privacy protections in place.6
The Garvan Research Foundation has an extensive track record in the area of public engagement and in particular
in rural and regional areas. In 2015 it released its first report on Medical Research and Rural Health and in 2016
released its second report on cancer in rural communities. Garvan would welcome the opportunity to work with
government and other peak medical organisations nationally to promote genomic medicine and the need for
research and clinical trials for less common and high-lethality cancers, to the public, and to the General
Practitioners and specialists who will be the referral points for patients in the future.

4

Scannell, JW, Blanckley, A,Boldon, H and Warrington, B, ‘Diagnosing the decline in pharmaceutical R&D efficiency’, Nature reviews
Drug discovery 11, pp191–200, 2012.
5 Scannell et al, 2012.
6 Recommendation of the OECD Council on Health Data Governance: The Next Generation of Health Reforms, OECD Health
Ministerial Meeting 17 January 2017.
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With more support from governments, industry and the community at large, combined with our accelerating
knowledge and continued exploration of potential treatments, we can expect to see the same improvements
in outcomes for people with less common cancer in the next 20 to 30 years as we have seen in more
common cancers over recent decades.

Professor David Thomas
Director, The Kinghorn Cancer Centre
Head of Cancer Division
Garvan Institute of Medical Research
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Chief Executive Officer
Garvan Research Foundation
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