Age-related macular
degeneration and genomics
Age-related macular degeneration (AMD) is an eye disease in which a person’s sight gets progressively
worse over time. It is a complex disease with multiple environmental and biological risk factors. Age
is the prominent biological risk factor for AMD development and smoking is one of the most strongly
associated environmental risk factors. A person’s risk is also based on their specific genetic makeup.
Genetic studies have implicated multiple genes and variants in the development and progression of
AMD. While there is still information to uncover, potential applications for genetic testing and novel
treatment options, including gene therapy, are emerging.

Summary


AMD is the most common cause of vision impairment in the developed world. Around 5% of those
aged 65 and over and around 12% aged 80 and over are estimated to have advanced AMD



Potential applications of genomic technologies for AMD include genetic testing, the development
of polygenic risk scores (PRS) and the development of gene therapies



More evidence to demonstrate the utility of PRS applications for AMD, further research on the role
of genetics in AMD, and the development of personalised treatments and preventative options is
required



Results from early phase clinical trials of gene therapies targeting underlying disease
mechanisms look promising but multiple technical and practical difficulties remain
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The metabolome – all metabolites, which can include proteins and lipoproteins
Routine genetic testing for AMD is not currently recommended. However, several rare
genetic variants that confer a high risk of developing the disease have been identified.
Protein-DNA and protein-protein interactions can also be investigated.
Genetic testing of these variants may be valuable, particularly in patients with a
strong family history or early onset AMD.
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Before we can use PRS for public health activity, patient care or even in research,
there needs to be more evidence that these risk scores can be applied across diverse
populations. Better understanding of how how genetic and environmental factors
interact to cause the disease is also needed. In addition, the utility of using PRS in risk
prediction remains uncertain. In particular, whether they add sufficient value to risk
prediction and how available interventions can reduce risk and slow progression of
the disease. Health economic analysis of this type of intervention is also necessary.

Gene therapy
There are several promising gene therapies undergoing early phase clinical trials
for both wet and dry AMD. Typically, they enable the continuous expression of anticomplement (to inhibit inflammation) and/or anti-angiogenic proteins (to reduce new
blood vessel formation). A potential benefit of gene therapy is that one dose may be
effective for life, reducing the burden on patients and the healthcare system.
Determining the optimum therapeutic gene(s) to deliver and the route of
administration, remains challenging. There are also safety concerns to resolve.
Effectiveness will depend on disease stage since irreversible loss of photoreceptors
in later stages limits the benefits of the therapy. Long term effectiveness remains
to be demonstrated, and the effect of chronic, constant suppression of VEGF and
complement proteins is a concern. In addition, the difficulties associated with the
manufacturing of gene therapies mean the costs associated with the treatment
remain high.

Conclusions
Science is revealing important insights into the role of genetic variants on individual
AMD risk, and developing novel therapies, including gene therapies, to treat the
disease. Improved understanding of the role of genetic variation in AMD is expected
to aid the development of validated and useful PRS applications.
The clinical and public health utility of PRS applications remain to be proven but
genetic testing is beginning to be used to determine who is eligible to take part
in clinical trials. Genetic testing for AMD is expected to become more useful as
personalised preventative and treatment options become available.
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