
AMD progression but the evidence of
any effect is weak and subject to bias.
The Age-Related Eye Disease Study
(AREDS), a randomised controlled trial
investigating this in the USA, did not
meet its primary endpoints.5

In a post hoc subgroup analysis of
participants with more advanced AMD
features, the estimated probability of
progression to central geographic
atrophy or NvAMD over five years was
20% in patients on the AREDS
formulation of vitamins and minerals,
compared with 28% on placebo. 

In this underpowered subgroup,
AREDS supplements reduced the odds
of visual acuity loss, odds ratio (OR) 0.73
(99% CI: 0.54-0.99) just meeting
statistical significance, and equating to a
number needed to treat of 33.10 There
have been no other large, randomised
trials, but an industry has grown up
based on retailing AREDS formulation
supplements. 

The original AREDS formulation
included beta-carotene which can
increase lung cancer in smokers. 

AREDS 2 was a study which
investigated removing beta-carotene,
reducing zinc, adding carotenoid
pigments (lutein and zeaxanthin) and/or
omega-3 fatty acids to the original
formulation.11 None of these individual
manipulations had a significant effect in
a study population at high risk of AMD
progression; and with no untreated arm,
AREDS 2 was not informative. 

AREDS formulation supplements are
not recommended by NICE but patients
should be encouraged to increase the
amount of fresh fruit and vegetables,
especially green leafy vegetables, in
their diet.
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This is used in fundus autofluorescence
imaging to give a grey background to
the fundus image. In geographic
atrophy RPE cells die, so affected areas
lose all autofluorescence and become
black. Areas of geographic atrophy are
often surrounded by areas of increased
autofluorescence due to the
accumulation of lipofuscin in distressed
RPE cells. OCT scans show geographic
atrophy as loss of the outer retinal layers
and RPE, collapse of the remaining
inner retinal layers, with a window
defect through into the choroid.

Ophthalmologists often use multiple
imaging modalities to assess macular
disease fully, encompassing some or all
of the above techniques, see box 2, above.

RISK FACTORS 
Increasing age and genetic
predisposition are the biggest risk
factors for AMD. Smoking is the only
modifiable risk factor. A first-degree
relative with AMD increases the risk of
progression to advanced AMD in 
five years by 1.5 (95% CI: 1.2-1.8) and
smoking by 2.0 (95% CI: 1.6-2.6).9
High degrees of short sight (myopia 
≥ 6 dioptres) increasethe risk of macular
degeneration and can cause it in
younger people. Any highly myopic
person with distortion of vision should
be seen in ophthalmology within 
two weeks.

TREATMENT 
Dry AMD
There is no treatment for dry AMD. 
High dose vitamins/mineral/carotenoid
pigment supplements (at significantly
higher doses than recommended daily
intake) are heavily promoted to reduce

Box 2

Macular imaging modalities

Colour fundus photography: Useful for documentation

Optical coherence tomography (OCT): Detailed cross-sectional imaging of the macula
able to quantify AMD and exclude NvAMD. Used to monitor NvAMD treatment

Fluorescein angiography: Intravenous sodium fluorescein is given to diagnose
NvAMD confidently, assess activity and exclude differentials

Indocyanine green angiography: Delineates choroidal circulation and can
diagnose polypoidal choriovasculopathy

OCT angiography: Non-invasive imaging of central macula vessels but without
any information on vessel integrity

Fundus autofluorescence: Relies on autofluorescent properties of retinal
pigment epithelium (RPE) to assess its health, and delineate geographic atrophy
(absent RPE)

key points
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Age-related macular degeneration (AMD) is by far the most
common cause of registration for severe sight impairment
in the UK, accounting for 50% of registered blindness.
Epidemiological evidence suggests 4-8% of people aged
over 65 years in the UK have visually significant AMD.
Increasing age and genetic predisposition are the biggest
risk factors; smoking is the only modifiable risk factor. 
High degrees of short sightedness also increase the risk 
of macular degeneration and can cause it to occur in
younger people.

Drusen consist of lipofuscin deposits under the retina. 
Small drusen are normal macular aging changes but larger
drusen, pigment clumps and small areas of atrophy
indicate early AMD. With the onset of AMD, atrophic
changes start to occur in the outer retina and retinal
pigment epithelium (RPE). Once the atrophy is complete
this is termed geographic atrophy. Neovascularisation
usually starts in the choroid and can proliferate under the
RPE or under the retina or both. Neovascularisation
disrupts tissue, causes fibrosis and without treatment will
progress to a macular scar and consequent central 
vision loss.

AMD is a cause of painless, gradual loss of vision.
Dry AMD symptoms are usually non-specific but reading
tends to be affected more than distance vision. As no
treatment is possible, NICE does not recommend referral
except when vision is substantially affected. If a patient
over 55 years reports new visual distortion or deterioration
in central vision, neovascular AMD (NvAMD) should be
suspected, irrespective of macular signs. Patients with
suspected NvAMD should be seen by ophthalmology
within two weeks, and if the diagnosis and progressive
disease are confirmed, treatment should commence
within the same timeframe.

Suspected NvAMD is investigated with optical coherence
tomography. This demonstrates intraretinal and subretinal
fluid, subretinal neovascular material and pigment epithelial
detachment, and their absence excludes NvAMD.
Fluorescein angiography identifies neovascularisation 
by fluorescein leakage from abnormal vessels.

There is no treatment for dry AMD. High dose vitamins/
minerals/carotenoid pigment supplements are not
recommended by NICE but patients should be
encouraged to increase the amount of fresh fruit and
vegetables, especially green leafy vegetables, in their diet.
There is effective treatment for NvAMD: intravitreal 
anti-vascular endothelial growth factor (anti-VEGF)
agents cause regression of neovascularisation and reduce
macular oedema. The best outcomes are achieved if 
anti-VEGF therapy is started early in the disease course
before vision deteriorates substantially. Treatment often has
to be continued for three or more years to sustain benefits
as neovascularisation can incompletely regress or recur.


