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Background

Age-related macular degeneration (AMD) is the leading
cause of legal blindness in Australians over 50 years,
accounting for 60% of all blindness. AMD progresses
from asymptomatic early and intermediate stages to late
neovascular (‘wet’) or atrophic ('dry’) forms that cause
irreversible central vision loss. Age and family history are
the strongest risk factors, while smoking, poor diet and
cardiovascular disease are key modifiable contributors.

Objective

To raise awareness of AMD in general practice and
provide some advice on what general practitioners (GPs)
can do to assist in early detection and prevention with an
ageing population. GPs can examine the macula in
at-risk adults, as well as encourage smoking cessation,
a Mediterranean-style diet, regular exercise, and
Age-Related Eye Disease Study 2 (AREDS2)
supplementation for intermediate disease. Sudden
distortion or vision loss requires urgent ophthalmology
referral for possible neovascular AMD.

Discussion

Intravitreal anti-VEGF (vascular endothelial growth factor)
therapy remains the mainstay for wet AMD, while
complement inhibitors show promise for geographic
atrophy. Emerging gene, sustained-delivery and laser
therapies might soon reduce treatment burden and
improve adherence.
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AGE-RELATED MACULAR DEGENERATION (AMD) is the leading cause of

legal blindness in people over 50 years, with AMD contributing to 60% of

all blindness in Australia.! AMD predominantly affects the macula, this
often results in significant central vision loss, which has consequences for
driving, reading and detailed tasks. Clinically, AMD progresses from early

to intermediate stages characterised by the accumulation of drusen (yellow
extracellular deposits beneath the retinal pigment epithelium) to late-stage
disease. Late AMD has two forms that often coexist: neovascular (‘wet’) AMD,
defined by choroidal neovascularisation which leads to haemorrhage and
fluid exudation, and atrophic (‘dry’) AMD featuring progressive geographic
atrophy of the retinal pigment epithelium and photoreceptors (Figure 1).
Early and intermediate AMD might be asymptomatic or cause only mild
visual disturbances, whereas late AMD leads to significant central vision loss.
Given the growing elderly population and lack of cure for advanced stages,
AMD poses an expanding public health and socioeconomic burden.

Objective

The general practitioner’s (GP’s) role encompasses detecting risk factors,
recognising early symptoms, coordinating timely referral, and reinforcing
lifestyle modifications and treatment adherence. While diagnosis confirmation
and treatment remain specialist-led, GPs provide critical first-line assessment
and ongoing support to patients.

Risk factors

Risk of AMD is multifactorial with non-modifiable and modifiable risk factors
intertwined. Increasing age is the strongest and most consistent risk factor for
AMD. A recent meta-analysis of 18 studies confirmed that the likelihood of
developing AMD increases by approximately 11% per year of age, with
prevalence rising sharply after 60 years.? Given Australia’s ageing population,
this age-related effect underpins the growing burden of AMD in general
practice and highlights the importance of proactive screening in older adults.
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Genetic predisposition also plays a critical part.
Common polymorphisms in the complement
factor H (CFH), age-related maculopathy
susceptibility 2 (ARMS2) and high temperature
requirement factor A1 (HTRA1) genes confer
approximately two- to three-fold higher odds
of AMD.? A positive family history

(first-degree relative with AMD) roughly
triples a person’s risk, reflecting the
contribution of these heritable factors.?

Male sex is associated with higher AMD odds
(odds ratio [OR] 1.63 vs females) despite the
disease’s overall higher prevalence in women
due to their longevity.? Lastly, the strongest

Figure 1. Clinical spectrum of AMD. Colour fundus photographs (left) and corresponding
OCT scans (right) demonstrating the progressive structural changes in AMD. Normal ageing
shows preserved retinal layers. Early AMD presents with small drusen and mild RPE irregularities.

Intermediate AMD exhibits larger drusen with early outer retinal disruption. Neovascular (‘wet’) AMD

is characterised by subretinal haemorrhage and exudation with RPE elevation. Atrophic (‘dry’) AMD
demonstrates confluent geographic atrophy with loss of outer retina and RPE.

Adapted from One Right Eye. One Right Eye, updated 2021 (www.onerighteye.com), with permission from

One Right Eye.

AMD, age-related macular degeneration; OCT, optical coherence tomography; RPE, retinal pigment epithelium.
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prognostic factor for an individual eye is the
status of the fellow eye. The presence of any
AMD in one eye carries a 19-28% chance of
bilateral involvement within 5 years, and
late-stage AMD in one eye confers up to a
27-68% risk of late AMD developing in the
fellow eye over 5 years.® This underscores the
need for vigilant monitoring of the
contralateral eye in patients with
unilateral disease.

Smoking is one of the strongest
and important modifiable risk factors
(overall pooled OR of 1.86 for smokers
vs non-smokers) that also accelerates
progression from unilateral to bilateral
AMD, with heavy cigarette exposure
conferring nearly a three-fold increased
risk of both geographic atrophy and
neovascular disease.?>* Systemic vascular
risk factors have been implicated in AMD.
Hypertension (24%), cardiovascular
disease (44%) and diabetes (44%)
significantly increase AMD risk.? Given these
associations, comprehensive cardiovascular
risk management benefits macular health.
Optimising blood pressure and lipid profiles
according to guidelines is advisable in AMD
patients, not only for general health but
potentially to mitigate progression.

Clinical presentation

Early AMD is typically asymptomatic.
Functional impairment begins with
delayed dark adaptation, linked to early
rod dysfunction, often preceding visible
drusen or pigmentary change on exam.®
Patients might report difficulty seeing in dim
light or slower adaptation after glare. Mild
metamorphopsia (straight lines or objects
appear distorted or wavy) or blurred central
vision might develop in intermediate stages
but are often subtle.

Routine dilated eye exams are essential in
at-risk individuals. While Amsler grid testing
and digital versions might detect central
distortion, it has limited sensitivity (~50%).°
Fundoscopy in general practice is challenging
and can be limited by time, access to
equipment and imaging where early
signs might be subtle. Optical coherence
tomography (OCT) provides high sensitivity
for drusen, subretinal fluid or atrophy
and should be arranged via optometry or
ophthalmology if AMD is suspected.
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Timely referral

Suspected wet AMD should be treated as an
ophthalmic emergency. In general practice,
wet AMD is suspected (rather than diagnosed)
by acute visual symptoms - particularly acute
metamorphopsia, new central blur, scotoma
or rapid vision loss (Figure 2, Red flags).
These symptoms warrant urgent referral
(within 24 hours) for retinal assessment.”

Where immediate ophthalmology access is
limited, same-day OCT via optometry can
expedite triage. Definitive distinction between
wet and dry AMD requires retinal imaging and
is not expected to be made in general practice.

Dry AMD does not require urgent referral
and is usually managed in the community.
Dry AMD progresses with gradual visual
decline and might be asymptomatic.

Monitoring can be done by an optometrist
with periodic fundus examination and OCT,
typically every 6-12 months. Referral to
ophthalmology is non-urgent and appropriate
for diagnostic uncertainty, unexplained
visual loss, or discussing emerging therapies.
In Australia, optometrists can also refer
directly to ophthalmologists, though GPs
commonly coordinate care.

GP management

« Smoking cessation

« Amsler grid monitoring

- Cardiovascular risk optimisation
- Exercise

- Mediterranean diet

« AREDSZ2 supplementation

- Vision Australia referral

m Vision
Australia

Risk assessment

-+ Age 250 years Annual

« Family history optometry
+ CFH/ARMS?2 genes review

+ Smoking Dilated fundus
- Poor diet and OCT

« Hypertension

- CVD

« Dyslipidaemia

« Obesity

No AMD/Early AMD

« Few small drusen <63 um
« No symptoms

Action: Routine review

12 months

+ Mild blur

Intermediate AMD

+ Large drusen
+ Pigmentary changes

Action: Refer within 1-3 months;

Late AMD (Wet/GA)

+ Neovascularisation
+ geographic atrophy
« Central blur
Action: Urgent same-week referral

initiate AREDS2

Specialist treatments

« Anti-VEGF injections to stabilise vision

- Complement inhibitors to slow atrophy

- Emerging long-acting and gene therapies
« Trials

« Ongoing shared monitoring

Red flags - Urgent referral

« Sudden distortion (metamorphopsia)
« New central blur or scotoma

+ Macular haemorrhage on exam

« Fluid on OCT

Figure 2. GP referral and management pathway for AMD.

Initial assessment should include history of visual symptoms, smoking, family history, and cardiovascular risk factors. Early and intermediate AMD
require optometry review and lifestyle modification, with semi-urgent ophthalmology referral if progression is suspected. Sudden distortion or central
vision loss warrants urgent same-week referral for possible neovascular AMD.

AMD, age-related macular degeneration; AREDS2, Age-Related Eye Disease Study 2; ARMS2, age-related maculopathy susceptibility 2; CFH, complement factor H;
CVD, cardiovascular disease; GA, geographic atrophy; GP, general practitioner; OCT, optical coherence tomography; VEGF, vascular endothelial growth factor.
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Box 1. Digital tools and resources for
patient education and monitoring

OneRightEye.com - Free interactive

3D animations explaining AMD. GPs can
register and use during consultations for
visual education.

Macular Disease Foundation Australia -
Comprehensive resources, support groups,
free Amsler grids (1800 111 709).

Vision Australia - Practical support,
technology training, NDIS/My Aged Care
funding assistance (1300 847 466).

AMD, age-related macular degeneration;
3D, three-dimensional; GP, general practitioner;
NDIS, National Disability Insurance Scheme.

GPs also have a key role in coordinating
low-vision support, assessing driving safety
and reinforcing symptom vigilance (Box 1).
In older patients, any new central visual
change should be treated as urgent until
neovascular AMD is excluded.

Lifestyle modifications and treatment
Lifestyle modifications form the cornerstone
of secondary prevention, which aims to
slow progression in patients with early
or intermediate AMD by addressing key
modifiable risks. Smoking cessation is
essential, as cigarette smoking is the
strongest modifiable risk factor for AMD:
smokers have a two- to four-fold higher
risk of neovascular AMD.?>* Adherence to a
Mediterranean-style diet is also protective:
pooled data from European cohorts showed
high Mediterranean-diet scores corresponded
to ~41% lower incidence of advanced
(late) AMD.® Leafy greens provide macular
carotenoids (lutein and zeaxanthin) that
accumulate as protective pigments, filtering
blue light and reducing oxidative stress.
Randomised trial data support high-dose
supplements in at-risk eyes: the Age-Related
Eye Disease Study (AREDS1) (vitamins C,
E, B-carotene, zinc, copper) and Age-Related
Eye Disease Study 2 (AREDS2) formulations
(vitamins C, E, zinc, copper plus
lutein/zeaxanthin replacing 3-carotene)
reduced the 5-year risk of progressing from
intermediate to late AMD by ~25%.°
Importantly, the AREDS2 formula is
recommended for smokers and former
smokers, since B-carotene formulations
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significantly raised lung cancer risk in this
group.'® Emerging evidence suggests regular
exercise might also be protective.
A meta-analysis reported that higher levels
of physical activity are associated with lower
odds of developing AMD by 8% for early AMD
and 41% for late AMD. In summary,
evidence-based lifestyle measures to slow
AMD progression include smoking cessation,
exercise, adherence to a Mediterranean style
diet and AREDS2 supplementation (Figure 3).
Treatment strategies for wet and dry AMD
is specialist led, with ongoing shared care
support from general practice. Wet AMD is
treated with regular intravitreal anti-VEGF
(vascular endothelial growth factor) injections
(such as aflibercept, ranibizumab, faricimab
and bevacizumab), which improve or stabilise
vision and are listed on the Pharmaceutical
Benefits Scheme (PBS).!2 Despite efficacy,
adherence is a major limitation, with

systematic review data demonstrating
17.5-30% patient-led non-adherence.!?
Leading barriers include travel, carer burden,
cost, and dissatisfaction or discomfort with
treatment. Newer agents such as faricimab and
higher dose aflibercept aim for longer treatment
intervals to reduce burden.* For dry AMD,
intravitreal complement inhibitors
reduce lesion growth in real world data.
Pegcetacoplan (C3 inhibition) has Therapeutic
Goods Administration approval, with
avacincaptad pegol (C5 inhibition) awaiting
approval, however both are not PBS-listed.'®
Both AMD subtypes might co-exist, and
some patients require both treatments.
GP support through monitoring for
conversion to wet AMD, reinforcing
adherence to treatment (where prescribed),
and coordinating ongoing ophthalmic
follow-up are all useful in detection and
prevention of AMD.

AREDS? daily formula

+ 25% risk reduction in progression to late AMD

Vitamin C 500 mg

[ vitaminE 400 1U
- Zinc 25-80 mg*
- Copper 2 mg

- Lutein 10 mg

+ 10-year follow-up shows sustained benefit
- Level 1 RCT evidence (AREDS & AREDS2)
« B-carotene excluded (due to lung-cancer risk in smokers)

When to use (secondary prevention)®

« Intermediate AMD (large drusen =125 um, pigment changes)

Zeaxanthin 2 mg

- Late AMD in one eye

« High-risk phenotypes (family history, CFH/ARMS2)

Australian TGA note

+ 80 mg zinc formulation
not permitted
(TGA limit = 50 mg/day)

« Low-zinc formulas are
clinically effective and
recommended

Common Australian brands®

- MD Eyes: closest AREDS2 match (low-zinc 25-50 mg)
« Macula Guard: AREDS2-equivalent (low-zinc version)

« MacuVision: half-dose, no lutein/zeaxanthin

- MacuVision Plus: = V2 lutein/zeaxanthin

- PreserVision AREDS2: Full formula (import only)

Figure 3. Secondary prevention in AMD.

Lifestyle and nutritional interventions that reduce progression risk in patients with early or
intermediate AMD. Secondary prevention refers to measures that slow disease progression and
prevent conversion to late AMD, rather than preventing disease onset. Evidence-based strategies
include smoking cessation, adherence to a Mediterranean-style diet rich in antioxidants and
omega-3 fatty acids, regular exercise, and AREDS2 supplementation.

ALow-zinc (25-50 mg) variants are approved and clinically equivalent.
BNot to be used when no AMD/early AMD/for primary prevention.
CAustralian pharmacy supplements often provide only half the AREDS2 dose; doubling daily tablets or adding

lutein/zeaxanthin might be required for equivalence.

AMD, age-related macular degeneration; AREDS, Age-Related Eye Disease Study; AREDS2, Age-Related Eye
Disease Study 2; ARMS2, age-related maculopathy susceptibility 2; CFH, complement factor H;
RCT, randomised controlled trials; TGA, Therapeutic Goods Administration.
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Emerging therapies aim to reduce
treatment burden while maintaining vision.
Gene therapy trials underway for both wet
and dry AMD demonstrate a 97% reduction
in injection burden at 9 months.*¢ Oral or
long-acting tyrosine kinase inhibitors also
show encouraging early data of up to 90%
reduction in treatment frequency with
non-inferior visual outcomes.!” Similarly,
nanosecond laser shows reduced progression
of intermediate disease in an early
Australian trial.'® Overall, these advances
might lessen treatment burden and improve
real-world adherence (Figure 4).

Conclusion

AMD is a common and progressive condition
with significant implications for vision and
independence in older adults. GPs and
optometrists play a central part in risk factor
modification, early symptom recognition,
timely referral for suspected wet AMD, and
ongoing support for treatment adherence.

Even as therapeutic options continue to
expand, particularly for advanced disease,
primary care remains an essential part of the
multidisciplinary team, especially in the areas
of primary and secondary prevention and
early detection.

Key points

e AMD is the leading cause of legal
blindness in people aged over 50 years
in Australia.

e AMD risk factors matter: increasing age
and family history are major risks, while
smoking, poor diet and cardiovascular
disease are modifiable contributors.

¢ Monitoring is essential to detect change
early: encourage regular Amsler grid
testing (weekly for at-risk, daily for
diagnosed AMD) and prompt review for
any new sudden distortion, blur or central
scotoma seen on the grid. Regular/yearly
optometry assessments are recommended
for at risk persons of AMD progression.

* New treatments are in the pipeline,
potentially reducing the burden of care:
advances include longer-acting intravitreal
injections, sustained-delivery gene
and tyrosine kinase inhibitor therapies,
and investigational nanosecond laser
approaches designed to preserve vision
with fewer injections.
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PBS-listed anti-VEGF therapies” Geographic atrophy treatments (dry AMD)® Emerging and investigational therapies

« Ranibizumab (Lucentis)

« Aflibercept (Eylea, Eylea HD)
- Faricimab (Vabysmo)

- Brolucizumab (Beovu)

Intravitreal injection

Currently PBS listed

+ Pegcetacoplan (Syfovre)
- Avacincaptad (Izervay)

TGA Approved (Not PBS)

Gene therapy (in trials)

- ABBV-RGX-314 (AAv8 anti-VEGF)

- ADVM-022 (Ixoberogene soroparvovec)
- GTOO05 (Gyroscope)

- HMR59 (Hemera)

Tyrosine kinase inhibitors (TKiIs)

« Axitinib

« Vorolanib

« Sunitinib

Port delivery system (PDS)

- Refillable extended anti-VEGF release implant

Oral complement inhibitors

Home monitoring
« SCANLY/Notal home OCT

In clinical trials

Figure 4. Current and emerging therapies for AMD categorised by regulatory status.

AAll fully PBS funded for neovascular AMD.

BComplement inhibitors slow atrophy progression but are not PBS listed.

AAV, adeno-associated virus; ABBV-RGX-314, AbbVie/REGENXBIO investigational gene therapy (anti-VEGF Fab); ADVM-022, Adverum investigational gene
therapy (aflibercept-encoding); AMD, age-related macular degeneration; C3, complement component 3; C5, complement component 5; GTO05, Gyroscope/Novartis
investigational complement factor | gene therapy; HMR59, Hemera Biosciences investigational CD59 gene therapy; OCT, optical coherence tomography;

PBS, Pharmaceutical Benefits Scheme; TGA, Therapeutic Goods Administration; TKI, tyrosine kinase inhibitor; VEGF, vascular endothelial growth factor.
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