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Age-related macular degeneration:
current treatment options
Victor Chong MD, FRCS, FRCOphth

The recent introduction of
anti-VEGF treatment has
reduced the number of AMD
patients becoming legally
blind. Here, Professor Chong
discusses current approaches
to management and the
available treatment options.

A

ge-related macular degeneration
(AMD) is the most common cause
of severe visual loss (legal blindness)
in the developed world. With the recent
advances of anti-VEGF (vascular
endo thelial growth factor) treatment,
the number of AMD patients
becoming legally blind has significantly
reduced.
However, anti-VEGF treatments are
expensive and intensive (costing the
NHS over £5000 per patient per year
and often requiring monthly visits to
maintain visual gain) and moderate
visual loss is still very common. Many
patients treated with anti-VEGF can no
longer drive and have difficulty reading,
including newspaper print.

Prevalence
Approximately 30 per cent of individuals aged 75 and older have some form
of AMD.1
It is often incorrectly reported that
there are two forms of AMD, dry and wet,
that only 10 per cent of patients have
wet AMD but that accounts for approximately 90 per cent of all AMD patients
with severe vision loss.
In fact the majority of patients have
early AMD (85–90 per cent), and that can
become late wet (neovascular) AMD (10
per cent), which is treatable with antiVEGF therapy, and late dry AMD (geoprescriber.co.uk

Figure 1. Intermediate AMD showing small drusen (A), large drusen (B) and pigmentary
changes (C)

graphic atrophy – GA, 5 per cent), which
is currently untreatable.
The prevalence of GA is currently
about half that of wet AMD, but we
have already seen wet AMD patients
treated with anti-VEGF continuing to
develop GA.
It is very likely that GA will become
the main cause of severe visual loss in
AMD patients in the near future unless
a new GA treatment becomes available.2

Pathogenesis
In 2005, the landmark discovery that
over 50 per cent of AMD can be
explained by a single genetic change
(polymorphism) in the complement factor H (CFH) gene has fundamentally
changed our understanding of the
pathophysiology of AMD. Since then
several other genes have been identified and we now believe that over 80
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per cent of AMD can be explained by
genetics.
The racial differences might be
related to the prevalence of the ‘at-risk’
polymorphism in the CFH gene.
Furthermore, in the oriental race, the
presence of large drusen is less common but pigmentary changes are more
common.3
There is currently a debate in the retinal community over whether genetic
testing should be carried out in those
who are at risk of AMD as commercial
AMD gene testing kits are available.
Since there is no treatment that is
specific for those with the ‘at-risk’
genetic markers, the American Academy
of Ophthalmologists genetic testing
taskforce did not recommend AMD
genetic testing in clinical practice,
although genetic testing for research is
encouraged.

Classification of AMD
A recently proposed basic clinical classification of AMD has been developed as
follows:4
• no visible drusen or pigmentary abnormalities should be considered as no
signs of AMD
• small drusen (63 microns), also
termed drupelets, should be considered
as normal ageing changes with no clinically relevant increased risk of late AMD
developing
• medium drusen (63–125 microns),
but without pigmentary abnormalities
thought to be related to AMD, should be
considered as early AMD
• large drusen or with pigmentary abnormalities associated with at least medium
drusen should be considered as intermediate AMD
• lesions associated with neovascular
AMD or geographic atrophy should be
considered as late AMD.
AREDS categories
The Age-Related Eye Disease Study
(AREDS) is one of the largest prospective studies in AMD with over 4500
study subjects. It provides us with excellent natural history data as well as
showing the benefit of using a preparation containing antioxidants and zinc in
AMD patients.
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Figure 2. Wet (neovascular) AMD showing macular swelling and subretinal haemorrhages
surrounding the lesion

AREDS had developed a simple categorisation of AMD and a risk prediction/severity score based on their
data:
1 – normal or a few small drusen
2 – extensive small drusen or nonextensive intermediate drusen
3 – large drusen or extensive intermediate drusen
4 – one eye has visual loss due to AMD.
The risk of losing vision over five
years is very low in categories 1 and 2,
suggesting that active intervention with
supplements is unnecessary. However,
in categories 3 and 4 taking the AREDS
preparation can reduce the risk of progression by 25 per cent.5
The study was followed by AREDS2,
in which only category 3 and 4 patients
were included. They examined whether
adding lutein, zeaxanthin and omega-3
to the original AREDS formula may be
helpful. The overall result was negative;
however, replacing beta-carotene with
lutein/zeaxanthin can be slightly more
effective and probably safer.6
The current recommended AMD supplement is therefore the AREDS2 formula including the following:
• lutein 10mg
• zeaxanthin 2mg

• vit C 500mg
• vit E 400iu
• zinc 80mg
• copper 2mg.
Risk of progression to end-stage AMD
The AREDS study has also identified
the main ophthalmic features of
increased risk of progression to endstage AMD. The AREDS simplified
severity scoring system assigns to each
eye one risk factor for the presence of
one or more large drusen, and one risk
factor for the presence of any pigment
abnormality. Risk factors are summed
across both eyes, yielding a five-step
scale (0–4).
When an eye has late AMD already,
it is allocated two factors as well.
Using this simplified scale, the fiveyear risk of progression to end-stage disease is approximately as follows:
0 factor – 0.5 per cent
1 factor – 3 per cent
2 factors – 12 per cent
3 factors – 25 per cent
4 factors – 50 per cent.

Early and intermediate AMD
As described above, early and intermediate AMD is characterised by drusen
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AMD

and pigmentary changes at the macula
(see Figure 1).
Patients with early AMD may have
no symptoms as the progression is slow
and the loss of visual function gradual,
so patients develop adaptation mechanisms such as stopping driving or
reading large-print books. Some
patients just accept that it is ‘part of
getting old’. However, early identification of the disease can help the patient
by reducing the rate of progression
and receiving early advice at the point
of conversion to the wet form of the
disease.
AMD is highly associated with smoking, so stopping smoking is very important. However, one has to stop smoking
for about 20 years before the risk
returns to baseline. AMD is also associated with increase body mass index
(BMI) and atherosclerosis but it is
unclear whether modifying these risk
factors would reduce the risk of AMD
progression.7

Epidemiology and management of late AMD
In 2011 it was estimated that there were
approximately 462 000 people in the UK
with AMD, around half of whom had
visual acuity on a Snellen chart of 6/18
or worse in the better eye. About 3.7 per
cent of subjects over 75 years of age
and 14.4 per cent of those over 90 have
visual loss due to AMD and approximately 26 000 people develop wet AMD
each year in the UK.
Wet AMD
Wet AMD results in a loss of vision in the
centre of the visual field (the macula).
Initially, patients can present with distortion. However, as the area affected is
small some patients might not notice
the changes until the other eye is covered either incidentally or during a routine eye test.
In wet AMD blood vessels grow from
the choroid behind the retina (choroidal
neovascularisation – CNV), ultimately
leading to blood and protein leakage
below the macula (see Figure 2).
Bleeding, leaking and scarring from
these blood vessels eventually causing
irreversible damage to the photorecepprescriber.co.uk
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Figure 3. Late dry AMD (geographic atrophy) showing the presence of depigmentation,
sharply demarcated borders and increased visibility of the underlying choroidal vessels

tors and rapid vision loss if left
untreated. These CNVs can be detected
on clinical examination or through retinal
photography and optical coherent topography (OCT), and can be confirmed by fluorescein angiography.
As vision deteriorates relatively
quickly once wet AMD has developed, it
is recommended that wet AMD patients
should be seen in the hospital eye service within two weeks. It is sometimes difficult to make the diagnosis based on
history alone, and it is common practice
for GPs to refer the patient initially to an
optometrist for assessment. Most
optometrists should be able to make the
diagnosis and most would have access
to a fast/rapid macular clinic in a hospital eye service.
VEGF is a naturally occurring protein
in the body. Its normal role in a healthy
individual is to trigger formation of new
blood vessels (angiogenesis) supporting the growth of the body’s tissues and
organs. However, in wet AMD it is also
associated with the growth of abnormal
new blood vessels in the eye that
exhibit abnormal increased permeability leading to oedema. Scarring and loss
of fine-resolution central vision often
results.8

In August 2008 NICE issued a
technology appraisal recommending
the use of the anti-VEGF therapy
ranibizumab (Lucentis) in the treat ment of exudative AMD. In February
2012, aflibercept (Eylea) was also
approved.
Ranibizumab is a humanised antigen-binding fragment against VEGF,
while aflibercept is a recombinant fusion
protein consisting of portions of human
VEGF receptors 1 and 2 extracellular
domains fused to the Fc portion of
human IgG.
Ranibizumab is administered by
intravitreal injection. Injections are usually given monthly for the first three
months. Following this the patient is
monitored monthly; if there is any evidence of recurrence, a further dose
should be administered at a minimum
interval of one month per dose.
Aflibercept is recommended to be
administered by intravitreal injection
monthly for the first three months, and
then every two months.
Intravitreal injection is well tolerated
by patients and the systemic risk of
using intravitreal anti-VEGF is very low.
No additional systemic monitoring is
needed.
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KEY POINTS
n AMD is the leading cause of legal blindness in
the developed world
n early AMD patients should have a healthy lifestyle and stop smoking
n intermediate AMD patients should take the
AREDS2 preparation
n wet AMD patients should be referred rapidly
for anti-VEGF treatment
n many treated wet AMD patients cannot drive
and read with difficulty
n late dry AMD will become the main cause of
legal blindness in AMD as it is currently
untreatable

With appropriate anti-VEGF treatment, about a third of wet AMD patients
will have significant improvement of
vision, about 75 per cent will have some
vision gain and only 5 per cent would
have significant visual loss in the first
two years of treatment.
However, it is increasingly recognised that many patients will need
treatment beyond two years, and vision
decline occurs particularly in those who
have reduced frequency of monitoring
visits.9
Late dry AMD
As discussed above, GA is increasingly
the main cause of vision loss in
patients, particularly with the development of anti-VEGF therapies for wet
AMD. GA is identified clinically by the
presence of depigmentation, sharply
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demarcated borders and increased visibility of the underlying choroidal vessels
(see Figure 3).
Typically, the atrophic areas initially
appear in the extrafoveal region in the
macula, with eventual growth and
expansion into the fovea resulting in
vision loss and ultimately legal blindness.
Currently there is no effective treatment, but in a recently presented phase
2 study intravitreal injection of anticomplement Factor D can slow the progression of GA in patients with at-risk
polymorphism in one of the complement
genes (complement factor I).10 If this is
confirmed in a phase 3 study, genetic
testing might be important.

Conclusions
The management of AMD has changed
dramatically in the past 10 years.
Despite the strong evidence from the
AREDS and AREDS2 studies, the
AREDS2 supplement is not commonly
prescribed to patients with intermediate or late AMD. There is no systemic
screening programme for at-risk individuals despite it being technically simple to perform. Genetic testing is
possible but currently not recommended.
Further research on reducing the frequency of intravitreal treatment for wet
AMD and a new treatment for late dry
AMD (GA) is needed. However, visual
rehabilitation for treated wet AMD
patients and prevention of progression
of intermediate AMD are probably
equally important.
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