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In 2018, the Australian Government 
allocated $500 million for a 10-year 
Australian Genomics Health Futures 

Mission. The first project announced was 
‘Mackenzie’s Mission’ – a $20 million trial 
of pre-conception screening for rare and 
debilitating genetic birth disorders.1

The increasing focus on genomic medicine 
in Australia, which is also occurring in other 
countries, raises important questions about 
what the investment means for public health, 
and what trade-offs may occur as a result. As 
Joyner et al.2 noted: “After several decades 
of substantial investment [in genomics and 
other big ideas], the fundamental question 
is whether these big ideas have improved 
quality of life and life expectancy, by how 
much, for how many, and for whom.” While 
Joyner et al.2 were speaking of the United 
States context, the same questions apply to 
Australia. 

Public spending and governance of 
genomics in Australia

Investment in the translation of genomics 
into clinical practice in Australia has been 
under way for a number of years. Prior to 
the $500 million announced in the 2018-
19 federal budget, over $100 million was 
previously invested in national and state-
based genomics alliances, and another $520 
million in basic genetics, clinical genetics and 
genomics-based research from 2000-2016.3 

In November 2017, the Council of Australian 
Government’s Health Council members 
agreed to the first National Health Genomics 
Policy Framework,4 which represents a 

commitment between the Commonwealth, 
states and territories to work collaboratively 
to integrate genomics into the health system. 
This framework reveals a focus on helping 
people to live longer and better lives by 
providing ethical and equitable access to 
advances in genomics. 

If the primary goal of publicly funded health 
systems is to improve the health of the 
public as a whole, then there is a need to 
ask some critical questions about how many 
public resources are committed to genomic 
medicine, questions such as ‘do the proposed 
genomic interventions have an evidence base 
to support the potential for population-based 
benefit?’ and ‘what is the cost-effectiveness of 
this mode of intervention with regard to other 
interventions with equal potential benefit?’

Genomics in the health system 

There are several health scenarios in which 
genomics is delivering benefits. The US 
Centres for Disease Control and Prevention 
- Office of Public Health Genomics have 
assessed a growing number of genomic 
applications as having significant potential for 
positive impact on public health. Examples 
are interventions for common genetic 
conditions associated with heart disease 
and cancer, including hereditary breast and 
ovarian cancer, Lynch Syndrome and familial 
hypercholesterolemia5. 

The use of targeted treatments based on a 
person’s cancer genome has significantly 
improved patient survival for some cancer 
types such as HER2 positive breast tumours6 
and EGFR mutations in lung cancer,7 

although this success does not translate to all 
situations.8 

The use of genomics to identify causal 
variants has increased the diagnostic rate 
of some rare diseases that can reduce the 
‘diagnostic odyssey’ of a patient, and in 
some cases provide timely and inexpensive 
treatment options.9 However, the impact 
on health outcomes often depends on 
the availability of therapies which, for rare 
diseases, remain generally expensive or years 
from reaching the market.10 In addition, 
diagnosis and treatment are unlikely to be 
solutions for everyone, which means support 
will be needed for undiagnosed and incurable 
individuals. 

Non Invasive Prenatal Testing (NIPT) has been 
adopted for use in Australia and has delivered 
benefits in terms of improved accuracy 
and reduced risk associated with invasive 
procedures.11 However, there is currently 
no government rebate for NIPT in Australia 
and there is some evidence of disparity 
based on socioeconomic circumstances in its 
utilisation.11 

Studies are also assessing the potential 
of population-based genomic screening 
programs. The investment in ‘Mackenzie’s 
Mission’, also known as the Australian 
Reproductive Carrier Screening Project 
(ARCSP), is an example of a trial which is 
aiming to determine whether genomic-based 
population-wide carrier screening could be 
cost-effective as well as investigating the 
psycho-social and ethical impacts of such 
screening. 

Who benefits from investment in 
genomics?

Previously, gains to measures such as life 
expectancy occurred primarily due to 
improvements in non-medical aspects 
of life (education, prosperity, housing, 
etc) and public health programs such as 
immunisation, tobacco control and so on.2 
With this in mind, we should ask whether 
a focus on social, economic and structural 
drivers of population health, rather than an 
increased focus on individual health, may 
achieve more health gains, especially for 
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disadvantaged groups.12 The fact that the 
major burdens of disease in Australia relate 
to heart disease, pulmonary disease and 
cancers caused by environmental and lifestyle 
factors13 further suggests that investment in 
social determinants of health should not be 
overlooked.

The question of who benefits from publicly 
funded genomics is also important. One 
of the basic principles of public health is 
equity – health for all, not just those who 
are relatively well-off or from a particular 
ethnic group. Research has indicated there 
are significant levels of genetic divergence 
based on ethnicity that will affect factors 
such as disease risk and drug metabolism, 
and thus are critical to the effectiveness of 
future health interventions.14-16 A review in 
Nature in 2016 suggested that a bias against 
studies of non-European people is likely to 
pervade collections of data for some time17 
and biases such as this are a barrier to the 
equitable implementation of genomic 
medicine.18 However, progress is being made, 
with initiatives studying population-specific 
genetic variation within ethnic groups and 
applying that information. An example is the 
H3Africa initiative, which is increasing the 
amount of African data in global genomics 
databases and has developed the Pan-African 
genotyping array for single nucleotide 
polymorphisms unique to Africa.19  

In Australia, literature has indicated there is a 
lack of available reference data and samples 
from Aboriginal and Torres Strait Islander 
people,20-22 which could result in these 
communities being excluded from potential 
benefits of genomic medicine.23 However, 
recently the National Centre for Indigenous 
Genomics (NCIG) established protocols for 
use of a repository of biological samples 
previously collected from approximately 
7,000 Aboriginal or Torres Strait Islanders 
peoples across northern and Western 
Australia.24  If remedying inequity and 
improving health outcomes for Aboriginal 
and Torres Strait Islander peoples is a goal 
of genomic medicine the state-based 
genomics alliances and the national genomic 
mission should continue to work with these 
communities to build trust and partnerships 
to enable genomic research and medicine. 

In addition to reference data, there are 
also existing barriers to accessing health 
services, including clinical genetic services, 
for a range of groups including Aboriginal 
and Torres Strait Islander peoples, rural and 

remote Australians, and migrant and refugee 
communities.25 To achieve the public benefits 
from genomics, genomic testing needs to be 
available to all. 

It should also be noted that genomic 
medicine will not eradicate genetic disorders 
or other disability in the population. 
Therefore, funding for disability support 
programs, such as the National Disability 
Insurance Scheme in Australia, remains critical 
to ensure that people living with disability are 
also given the opportunity to live longer and 
better lives. 

The return on the genomics 
investment for public health?

There are two economic arguments that are 
often put forward to support investment 
in genomic research and medicine. One is 
clearly linked to healthcare expenditure, while 
the other is linked to economic development 
and national prosperity. Although these are 
not mutually exclusive, they raise important 
issues around the expected return on 
investment in genomics and the impact that 
this investment is expected to have on the 
public health system. 

The first argument is that genomic medicine 
has the potential to reduce healthcare 
costs. While genomic medicine may have 
cost-benefit impacts on specific diseases 
or assist with broader cost-reduction in the 
long-term26 some have sounded a cautionary 
note: “The anticipation that improvements 
in medical care and outcomes derived from 
big ideas [such as genomics] will reduce costs 
also seems unlikely given the high costs of 
applying targeted therapeutic interventions 
to small numbers of people based on 
complex and expensive technologies, as 
well as the inevitable overdiagnosis and 
overtreatment that follows from more 
intensive monitoring.”2 

The health economics calculations behind 
the costs and benefits of public subsidies for 
one treatment over another are inevitably 
complex, emotive and contentious, but 
understanding and accounting for both (i) 
the knock-on consequences of supporting 
one treatment over another, and (ii) the 
overall impact on health outcomes for 
the population as a whole, cannot be 
ignored. Further work to evaluate the cost-
effectiveness of genomic approaches is 
needed, as evidenced by a recent structured 
review of comparative effectiveness research 
in genomic medicine that found very limited 

evidence of the effect of using genomic tests 
on health outcomes.27 Similarly, a systematic 
literature review that summarised the 
current health economics evidence for whole 
exome and whole genome sequencing also 
concluded that the economic evidence base 
is very limited, with a key consequence that it 
is difficult for health technology assessment 
agencies to efficiently allocate scarce 
healthcare resources.28 

In Australia, the Medical Services Advisory 
Committee (MSAC) advises the Australian 
Government on evidence relating to the 
safety, effectiveness and cost-effectiveness 
of new medical technologies and procedures 
proposed for public funding. MSAC has 
adopted a clinical utility card approach to 
assessing genetic and genomic applications. 
This approach assesses the clinical utility 
as well as an economic evaluation of 
testing clinically-affected individuals, the 
marginal cost-effectiveness of also testing 
family members (cascade testing) and 
the budgetary implications of the testing. 
However, this form of assessment does not 
consider whether genomic medicine will offer 
greater benefits to public health than other 
forms of interventions such as those that 
address the social determinants of health.  

The second economic argument in support 
of genomic medicine and research does 
not relate directly to public health, it is one 
of national prosperity. It stems from the 
viewpoint that science and technology 
are drivers of economic growth and 
development, a view supported by the 
United Nations Sustainable Development 
Goals (Goal 9), which state that investment 
in infrastructure and innovation are crucial 
drivers of economic growth and development 
and investment in scientific research and 
innovation, in particular, are important ways 
to facilitate sustainable development.29 The 
inclusion of the Australian Genomics Health 
Futures Mission in the strategic plan for the 
Australian innovation, science and research 
system30 demonstrates this economic 
development policy driver is present in the 
Australian context. Certainly, Australia has 
considerable and world-renowned expertise 
in genomic science and medicine which 
ought to be supported, but attention is also 
needed to ensure that the implementation 
of genomic medicine is not propelled ahead 
of the evidence of its value as a health 
intervention. 
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Conclusion

It is a basic tenet of modern democracies 
that governments demonstrate the expected 
‘return on investment’ of public funding for 
the population. For public health spending 
in particular, the return on investment needs 
to be calculated in terms of the population 
as a whole, which in turn demands a focus 
on those diseases and health issues with 
the greatest burden. In Australia, the major 
burden of disease relates to heart disease, 
pulmonary disease and cancers caused 
by environmental and lifestyle factors. So, 
after two decades and over $1 billion of 
public investment in genomics, it is entirely 
reasonable that Australians should see clear 
evidence of how that investment has or will 
improve the quality of life and life expectancy 
of Australians, by how much, for how many, 
and for whom. 

It is our contention that, while some 
genetically targeted tests and interventions 
have demonstrated potential for population-
scale health benefits, more evidence of the 
cost-effectiveness is needed. So too, attention 
is needed to ensure that implementation of 
genomic medicine does not further entrench 
social-equity concerns. The current Australian 
Genomics Health Futures Mission and the 
National Health Genomics Policy Framework 
provide a critical opportunity to plan and 
implement a national approach that is 
evidence-based and delivers benefits for the 
population as a whole.
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