
22 VOL 55, NO 1 / JANUARY 2006  THE JOURNAL OF FAMILY PRACTICE

New research findings that are changing clinical practice
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■ 5 Consistent risk factors
Several large, population-based studies
have identified age, family history, smok-
ing, hypertension, and Caucasian ancestry
as risk factors consistently associated with
ARMD.4 Other risk factors such as athero-
sclerosis, ultraviolet (UV) exposure, far-
sightedness, increased body-mass index,
and cataracts4–6 have been suggested, but
not consistently proven to increase risk.

The risk of developing ARMD
increases with age.1 According to the
Framingham Eye study, a person between
the ages of 65 and 74 has a 6% chance 
of exhibiting ophthalmoscopic evidence
of ARMD. For those 75 or older, the
chances are almost 20%.1,7

The Beaver Dam Eye Study and
Rotterdam Study looked at families with
ARMD and found an odds ratio as high as
10:1 for siblings7,8 and 6:1 for the offspring
of ARMD patients.7 Combining these risk
factors, a person who lives to be 85 and
has a first-degree relative with ARMD has
a 48% chance of developing clinically
detectable ARMD.7

Smoking and hypertension also corre-
late strongly with ARMD.4,6 Patients who
have ARMD and continue to smoke are
3.6 times more likely to progress to the end
stages of the disease with severe functional
compromise. Even when patients quit

Practice recommendations
■  Advanced age, positive family history,

smoking, hypertension, and Caucasian
ancestry are risk factors consistently
associated with age-related macular
degeneration (ARMD).

■  With older patients, suspect ARMD 
if vision has decreased or if Amsler
grid testing reveals scotoma or 
metamorphopsia (C).

■  Refer any patient with suspected
ARMD for an ophthalmology 
consultation (C).

■  Lifestyle modifications, vitamin supple-
mentation, and low-vision aids can slow
or mitigate the effects of ARMD (A).

A
ge-related macular degeneration
(ARMD) is no longer the ocular
death sentence it once was.

Therapies are improving and becoming
more widely available.

Though everyone over 40 should have
an ophthalmologic exam every year or 2,
many patients that may routinely see their
primary care physician will not consult an
ophthalmologist until a problem manifests
(see Demographics of ARMD). With 
simple, in-office testing described in this
article, you can help alert patients to the
need for ophthalmologic follow-up.

Age-related macular 
degeneration: Options for earlier
detection and improved treatment
With simple, in-office testing you can help alert patients 
to the need for ophthalmologic follow-up
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FAST TRACK
Risk factors 
for ARMD:
■ age
■ family history
■ smoking
■ hypertension
■ Caucasian ancestry

smoking, the risk remains elevated for the
next 20 years.9 Studies of ARMD and 
systemic hypertension show an odds ratio
for clinically detectable dry ARMD at 2:1
for patients with a systolic reading of 160
mm Hg or greater, and an odds ratio of 4:1
for wet ARMD if the diastolic reading is
greater than 95 mm Hg.10,11

■ Diagnosing ARMD
Though a dilated fundus exam remains the
gold standard for diagnosing ARMD, other
in-office diagnostic tools are also available. 

Specific clues in the history

In addition to inquiring about a family his-
tory of ARMD, ask patients if they have
difficulty recognizing faces or if words
seem to disappear while reading. ARMD
patients may also notice that telephone
poles appear crooked.

Testing visual acuity

With the patient wearing a current pair
of reading glasses, test one eye at a time
in good lighting with a near vision card
at 12 to 14 inches from the patient’s face.
Though many disorders can cause
decreased vision, a reading worse than
20/30 in an elderly patient could indicate
undiagnosed ARMD. If the patient has
noticed a recent decrease in vision, an
immediate ophthalmology referral is
indicated. If near vision has gradually
worsened, referral is needed but perhaps
not as urgently.

Amsler grid test for earlier diagnosis

Amsler grid testing can detect ARMD (as
well as other macular diseases) at a much
earlier stage than can visual acuity testing
alone. The grid (FIGURE 1; for a printable
version, go to www.jfponline.com) is read
with one eye at a time at a distance of 12

FIGURE 1 Amsler grid

Patients with known ARMD can monitor their disease by performing this test once a

day. This grid is shown actual size; a printable version is found at www.jfponline.com.
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On fundus exam,
dry ARMD shows
drusen and
changes in the
retinal pigment
epithelium; wet
ARMD is a dark
red or green spot
on the macula

to 14 inches with reading glasses under
good lighting conditions. Instruct the
patient to focus only on the center dot in
the grid and to view the remainder of the
grid with peripheral vision and without
looking around. If the patient reports that
lines are missing (known as a scotoma) or
appear wavy (known as metamorphopsia),
the test is positive and prompt referral is
indicated. The location of the distorted or
missing lines corresponds closely with the
location of the macular lesion.

Changes seen on 

dilated fundus exam

To view the macula, ask the patient to
look directly at the light during direct
fundoscopy.

Dry ARMD displays drusen and
changes in the retinal pigment epitheli-
um. Drusen are discrete, round yellow
lesions. Changes in the retinal pigment
epithelium may be subtle tiny darkly
colored patches in the macula near areas
of lighter patches (see How ARMD
develops).

Wet ARMD may appear as a dark
red or green discoloration in the macula
and requires immediate referral.

End-stage ARMD may demonstrate
a well-delineated geographic pattern cor-
responding to retinal atrophy or scarring.
Large blood vessels are usually visible in
the base of these areas. Any macular
lesions found in a patient without a diag-
nosis of ARMD or other maculopathy

Pathologically, ARMD damages the macula in 1 of 2 ways, giving rise to the 2
forms of ARMD, wet and dry. Dry ARMD accounts for 80% of all cases of

ARMD.12 In this form, the retinal pigment epithelium (RPE) degenerates as a result
of the intracellular deposition of yellow metabolic waste products known as
drusen. Drusen are typically accompanied by subtle, progressive changes in the
pigmentation of the RPE (FIGURE 2). Without the nutritional support of the RPE, the
overlying retina cells slowly atrophy causing a loss of central visual acuity. Wet

ARMD is less common, but accounts for 80% of the severe vision loss from
ARMD.12 In this form, neovascularization from the arterial system underlying the
RPE breaks through the RPE barrier and quickly spreads underneath the retina,
causing bleeding and fibrosis which can rapidly destroy the macula (FIGURE 3).

How ARMD develops

Dry ARMDFIGURE 2 Wet ARMDFIGURE 3

Dry ARMD demonstrating yellow-white

drusen with areas of patchy hyperpigmenta-

tion of the retinal pigment epithelium. This

patient has 20/30 vision and metamorphopsia

on Amsler grid testing.

The greenish hue indicates bleeding under

the retina. The yellow-white lesions represent

sub-retinal scarring. This patient has 20/400

vision and a large scotoma on Amsler grid

testing.
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must have an ophthalmology referral
(TABLE 1).

■ Treatment for dry macular
degeneration

Vitamins confer modest benefit

Some patients with dry ARMD may 
benefit modestly from certain over-the-
counter vitamin supplements. The Age-
Related Eye Disease Study found that
patients with extensive drusen but no
advanced macular degeneration in either
eye had an 11% chance of going from
legal driving vision to legal blindness
within 5 years. However, those who took
the once-a-day formulation13 shown in
TABLE 2 exhibited a modest drop in risk
to 10% over 5 years. More encouraging,
patients with advanced macular degener-
ation in the control eye reduced their
chances of legal blindness from 28% to
17% with the supplement (strength of
recommendation [SOR]: A14; level of evi-
dence [LOE]: 1, randomized controlled
trial [RCT]).

Ten mg of Lutein alone or combined
with antioxidants has shown some prom-
ise in short-term studies15 (SOR: B; LOE:
2, RCT), but further research will be
required.

■ Treatment for wet macular
degeneration

Laser treatment most common choice

Though many types of therapy are avail-
able, patients with wet ARMD will 
usually undergo photodynamic therapy
or conventional laser therapy.

Photodynamic therapy uses a photo-
sensitizing agent with an affinity for 
neovascular tissue. After injection into the

Some dry ARMD
patients benefit
modestly from
over-the-counter
vitamin 
supplements

FAST TRACK

Age-related macular degeneration ▲

VOL 55, NO 1 / JANUARY 2006 25w w w. j f p o n l i n e . c o m

T A B L E 1

GROUP 1 IMMEDIATE REFERRAL (THAT DAY)

New onset of decreased vision of unknown cause
New onset of metamorphopsia (crooked telephone poles 

or new findings on the Amsler grid test)
New onset of a scotoma (losing words while reading)
Retinal hemorrhages

GROUP 2 PROMPT REFERRAL (WITHIN 1 MONTH)

Drusen or retinal pigment epithelium changes seen without a previous diagnosis of ARMD 
History of long-standing metamorphopsia or scotoma without a previous diagnosis of ARMD

GROUP 3 ROUTINE REFERRAL (WITHIN 6 MONTHS)

Diagnosis of ARMD, but has not seen an ophthalmologist in more than 1 year
Age over 60, but has not seen an ophthalmologist in more than 2 years

Referral guide for age-related macular degeneration

T A B L E 2

VITAMIN DOSE

Zinc 80 mg

Vitamin C 500 mg

Vitamin E 400 IU

Beta-carotene 15 mg

Copper 2 mg

The recommended once a day dose from the Age-
Related Eye Disease Study. Copper was included in the
formulation to prevent a zinc-induced copper deficient
anemia.13 It should also be noted that smokers may be
at an increased risk of lung cancer from excessive
beta-carotene use13 and special formulations for 
smokers are available.

Recommended daily vitamin
doses for dry ARMD patients
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FAST TRACK
The most effective
means of 
preserving vision
for those with 
wet or dry ARMD
is quitting
smoking

bloodstream, the agent is light-activated 
to induce thrombosis of the neovascular 
vessels.16 The Treatment of Age-Related
Macular Degeneration with Photodynamic
Therapy study showed that treated
patients had a greater chance of retaining
their vision compared with untreated
patients, and that about 1 in 6 treated
patients experienced some improvement 
in vision (SOR: A; LOE: 1, RCT).17

Unfortunately, recurrence of neovascular
tissue is common and retreatment is often
necessary.

Conventional thermal laser therapy
directly coagulates the neovascular area.
The Macular Photocoagulation Study
showed that thermal laser therapy reduced
the likelihood of losing 3 to 6 lines of
vision (for example, going from 20/20 to
20/70) after 2 years of follow-up (SOR: A;
LOE: 1, RCT).18 Conventional laser thera-
py requires retreatment less often than
photodynamic therapy. However, it is
applicable only to certain subtypes of wet
ARMD and may immediately cause vision
loss if used too close to the center of the
macula.

Surgery usually not recommended

Surgical removal of neovascular tissue in
wet ARMD has succeeded anatomically
but has not yielded consistent results in
protecting vision. Using microsurgical

instruments, the surgeon can separate the
macula from the retinal pigment epitheli-
um and remove the neovascular tissue
through a small incision in the retina.
Though the Submacular Surgery Trials did
find a subset of patients who benefited
from this procedure, overall results did
not support the use of this surgery (SOR:
A; LOE: 1, RCT).19

Pegaptanib injections show promise

The newest treatment for wet ARMD is
pegaptanib (Macugen). Pegaptanib is a
macromolecule designed specifically to
bind to VEGF165 isoform, thus blocking
its angiogenic and permeability enhanc-
ing activity. It is injected directly into the
vitreous cavity of patients with wet
ARMD. Study results have encouraging-
ly shown a significant reduction in mod-
erate and severe visual loss at 12 months
of follow-up (SOR: A; LOE: 1, RCT).20

■ Measures for wet and dry
macular degeneration

Smoking cessation most important

lifestyle change

Of all the treatment options for patients
with wet or dry ARMD, the most effec-
tive means of preserving vision is smok-
ing cessation. As mentioned, controlling
blood pressure is also an important
modifiable risk factor. Lowering choles-
terol or decreasing body mass index
may help prevent vision loss, but the lit-
erature does not consistently support
these claims.

Counseling

Instruct patients with ARMD of either
type on how to use the Amsler grid at
home. They should understand that any
changes on the grid should prompt a call
to their ophthalmologist.

Patients with dry ARMD should
understand that while the disease is pro-
gressive, it does so very slowly.

Patients with wet ARMD and those
with end-stage dry ARMD should be

Age-related macular degeneration (ARMD) is a progres-
sive eye disease that can result in the loss of the cen-

ter of our field of vision due to damage to the macula, the
most important portion of the retina. It is the leading cause
of central vision loss in people over the age of 50 years 
in the United States1 and the resulting functional loss can be
devastating. Over a 5-year time span, it is estimated that 
1 in 3 people over the age of 70 years will develop signs of
ARMD2 and that 315,000 Americans over the age of 74 years
will develop signs of advanced ARMD.3 Since the risk of
ARMD increases with age,1 the number of patients with this
disease will increase as our population grows older.

Demographics of ARMD
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counseled that, unless another ocular dis-
ease is present, they will not go blind.
They can maintain normal peripheral
vision. If their central vision is 20/200 or
worse in the better eye with glasses, they
are considered “legally blind” (in most
states) and may qualify for certain dis-
ability help.

Low-vision aids

Even in the most advanced cases of
ARMD, patients must never be told that
nothing more can be done. Low-vision
devices are available to aid and restore
the functional needs of patients. These
range from simple handheld magnifiers
to closed-circuit television scanners.
Inquire of your local ophthalmologist if
he or she incorporates low-vision aid
training into his practice. If not, it may be
necessary to refer to a low-vision clinic at
a larger institution. ■
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