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AGE-RELATED
MACULAR DEGENERATION
Up to 15 million Americans have some

form of age-related macular degeneration
(AMD), which most often affects persons
in their late fifties or sixties.   More than
1.75 million Americans suffer vision loss
from this progressive disease, and that
number is expected to climb to more than
three million by the year 2020 due to the
rapid aging of the U.S. population. 

An estimated 200,000 Americans
develop a severe form of AMD each year,
making it the leading cause of functional
blindness in people 65 or older. One-third
of the population over age 75 is likely to
develop AMD.

AMD disrupts the central vision
needed to read, write, drive, watch TV,
identify faces, navigate stairs and perform
other routine tasks.  In many cases, it
limits oneÕs mobility and devastates oneÕs
sense of independence and security.
Contrast sensitivity and color perception
can also be affected.

This photo represents the way a personÕs vision 
can be affected by macular degeneration.



Until recently, there was no treatment
for any form of the disease Ñ and there is
still no known cure or lasting treatment
for AMD. However, advances in eye
research have led to treatments that can,
usually with repeated application, stem
the progress of AMD.

Cross section diagram of the eye.

WHAT IS AMD?
AMD is a group of similar diseases that

destabilize the macula, a tiny section of
the retina in the back of the eye. The
retina is a paper-thin tissue containing
two forms of light-receiving cells Ñ rods
and cones Ñ that receive images and
convert them into electrical signals sent to
the brain through the optic nerve. The
macula, which is about the size of a
pinhead, is rich in the cone cells that give
us our color and central vision. Rod cells
help us to see at night.
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EARLY AND LATE AMD 
Early AMDis characterized by the

presence of plaque-like deposits, called
drusen, or pigment abnormalities (or both)
in the macula.  The early stage of AMD
produces minimal or no visual symptoms Ñ
but it can advance to late AMD, which leads
to more severe loss of central vision.  

Late AMDis further classified into a
non-neovascular or atrophic (dry) type and
a neovascular (wet) type. In dry 
AMD, deterioration of the pigment and
vision cells in the
macula creates 
a slow, progressive
loss of central
vision.  Wet AMDis
characterized by
the presence of
fluid or blood (or
both) beneath the
macula.  The fluid
and blood come
from abnormal,
leaky blood vessels
in the choroid, 
a vascular layer
that provides
nourishment to the
retina.  Eventually,
normal elements
in the macula may be replaced by 
scar tissue, causing a blind spot in 
central vision.  

Although the dry type of late  AMD is far
more frequent than the wet type, wet AMD
is responsible for most of the severe loss
of central vision in patients with late AMD.
In either case, the disease leaves
peripheral vision intact and most of those
afflicted retain some usable sight.
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WHAT CAUSES AMD? 
The exact cause of AMD is unknown but

there are a number of risk factors. These
include: a family history of AMD; age over
60; a history of cardiovascular disease
including high blood pressure; smoking;
and a low lifetime intake of foods
containing antioxidants (found in green
and yellow vegetables).  Of these risk
factors, family history and age appear to
be the most important.    

Scientists have noted that drusen
almost always appear in people who later
develop wet AMD.  AMD seems to be
clustered in some families, and
researchers have discovered a genetic
factor that could be the cause of nearly
half of all AMD cases.  Recent findings also
support the possibility that this genetic
factor is linked to a dysfunction of the
bodyÕs immune system, resulting in
chronic, damaging inflammation.

AMD SYMPTOMS 
In early AMD there may be no visual

symptoms or a need for more light to read
small print.  The wet form of late  AMD may
create difficulty reading small print, the
need for more light to read print of any
size, and the presence of small blank spots
especially noticeable when reading.  In
some cases, the disease develops in one
eye but does not affect the other for many
years. Symptoms may also include:

� blind spots or darkness develop in
the center of the field of vision 

� printed words appear blurred



� details, both near and far, are
difficult to pick out 

� straight lines appear to be wavy
and shapes are distorted 

� color vision becomes dimmed

Anyone over 50, especially those with
a family history of AMD, should have their
eyes examined regularly by their eye
doctor and should use an Amsler grid at
home to detect changes in vision. (See
Figures 1 & 2.)

To a person with AMD, the straight lines of
the grid on top may appear to be wavy (as
pictured in the bottom grid). Consult your eye
care specialist for instruction in the proper use
of an Amsler grid so that you can test yourself
regularly at home.

SYMPTOMS(continued)
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Fig. 2

AMSLER GRID
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CAN AMD BE TREATED? 
There are no cures for any stage of

AMD, but recent developments in eye
research offer new treatment options. A
class of ophthalmic drugs, known as anti-
VEGF compounds, is starting to become
available for the treatment of wet AMD.
These medicines target the processes
that lead to the abnormal blood vessel
growth and leakage that is the hallmark
of wet, or neovascular, AMD. While these
treatments have been shown to slow the
advance of the disease, they typically
require a series of injections inside the
eye for up to 24 months.

In a small percentage of people with
wet AMD, laser photocoagulation therapy
can be used to destroy abnormal blood
vessels and to seal leaks. However, the
treatment can leave a permanent blind
spot where the laser has been applied.
Recurrence of new vessels and leakage
are common even after laser therapy.

Photodynamic therapy (PDT) involves
the intravenous injection of a
photosensitive dye
called verteporfin. The
dye travels to the
retina where it is then
activated by shining a
low intensity laser to
destroy abnormal
vessels. PDT, which
must be repeated
periodically, can
retard visual deterioration in about 50
percent of those treated but does not cure
the disease.
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At present, no proven treatment exists
for the dry form of AMD. Trials are
underway, however, to determine if the
use of lasers to break up drusen deposits
can preserve vision and prevent
progression from dry to wet AMD.

Researchers have discovered that a
healthy macula has two yellowish
pigments Ñ the antioxidants known as
lutein and zeaxanthin Ñ that may block
harmful blue light from damaging the
retina. Studies suggest that nutritional
supplements containing the proper
amounts of these antioxidants, as well as
zinc, slow the progression of advanced
AMD. Other studies have shown that the
fats found in fish and nut oils protect
against progression of the disease.

CAN AMD BE PREVENTED? 
No one knows how to prevent  AMD but

the following practices may help to delay
the onset of the disease. 

� Maintain a proper diet including fish
(tuna, trout, mackerel, sardines,
salmon) as well as fruits and
vegetables rich in antioxidants (green
and yellow vegetables such as
squash, spinach and collard greens).

� Wear UV- and blue light-blocking
sunglasses and brimmed hats to
avoid excessive sunlight.

� DonÕt smoke, since smoking reduces
protective antioxidants in the eye.

Your eye care specialist can also
recommend other lifestyle changes that
may help preserve your vision.

TREATMENT (continued)



COPING WITH VISION LOSS
Until scientists find a cure or lasting

treatment for AMD, patients should
consult an eye doctor and a low vision
specialist for advice about products and
rehabilitation techniques to maximize
remaining vision, as well as training to
maintain mobility and independence in
daily living. It is also important for a
patient to:

� Understand that the condition
impacts the whole family;

� Remember that there are many
resources and rehabilitation 
services available to help cope
with AMD;

� Be aware that many useful low
vision devices exist such as large
print computer and TV screens,
talking clocks, scales and books,
and check writing devices;

� Get a statement from the doctor
concerning the diagnosis for legal
and tax purposes.
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RESEARCH …
HOPE FOR THE FUTURE

Research to Prevent Blindness (RPB)
plays an instrumental role in the national
research effort to find a lasting cure or
preventive for AMD, facilitating these
efforts through its general research
program and through donations
designated specifically for AMD research
and treatment. RPB provided funds for the
research that led to the development of
currently available anti-VEGF and laser
therapies Ñ the first treatments for the
wet form of AMD. 

Many promising avenues of scientific
investigation into AMD are currently
receiving RPB support: 

� New drugs to stop abnormal blood
vessel growth that can be injected
intravenously rather than
intraocularly

� Another class of compounds that
intervenes at an even earlier stage
to prevent abnormal blood vessels
from growing

� Discovery of a gene connected to
potentially half of all AMD cases „
a breakthrough that could lead 
to profound changes in the
identification of those at risk and
new gene therapies

� New understanding of the
connection between these AMD-
related genetic defects and
dysfunction of the bodyÕs immune
system, which causes damaging,
chronic inflammation

� Indications that women who
regularly eat more fish containing
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omega-3 fatty acids (which inhibit
inflammation) are at reduced risk
for developing AMD

� Retinal cell transplantation and 
stem cell therapy to restore 
photoreceptors lost to AMD

� Pinpoint laser treatment that may
eliminate or reduce drusen deposits

After an examination by your eye care
specialist, you might wish to ask if any of
these experimental approaches holds 
particular promise for you.

FYI. . . .
See the back of this pamphlet for ways

to obtain: a free Amsler grid; RPB's Annual
Report (containing program descriptions,
audited financial statements and
members of the Board of Trustees and
Scientific Advisory Committees); and
current research related to macular
degeneration or any other eye disease.
RPB is a tax-exempt public charitable organization under
Section 501(c)(3) of the Internal Revenue Code. Gifts of cash
and property to RPB are deductible for income 
tax purposes.

Mosaic detail on the cover is from: Kristin Jones and Andrew Ginzel
Oculus, 1998.Stone mosaic wall murals and glass floor mosaic,

World Trade Center/Chambers Street/Park Place subway stations.
Commissioned by Metropolitan Transportation Authority 

Arts for Transit and MTA New York City Transit.



Research to Prevent Blindness (RPB) 
has led the way for over forty years to
dramatic advances in eye care. These
breakthroughs have saved the sight 
or restored useful vision to millions
throughout the world. But more has to 
be done, and RPB is counting on you.

Your donation can help us continue 
our extensive research program.
Every gift is important.

To donate or for further information 
on RPB, or any eye disease, visit
www.rpbusa.org.

You can also reach us at:

Research to Prevent Blindness
645 Madison Avenue 

New York, NY ¥ 10022-1010 

Tel.: (212) 752-4333 or 
1-800-621-0026 

Fax: 212-688-6231 
E-mail: inforequest@rpbusa.org

www.rpbusa.org
RPBÕs latest annual report may be obtained, upon request,
from RPB or from the Office of the Attorney General, Charities
Bureau, 120 Broadway, New York, New York 10271.


