


The National Eye Institute (NEI) conducts and supports 
research that leads to sight-saving treatments and plays a 
key role in reducing visual impairment and blindness. NEI is 
part of the National Institutes of Health, an agency of the 
U.S. Department of Health and Human Services. 

For more information, contact—

National Eye Institute 
National Institutes of Health
2020 Vision Place
Bethesda, MD 20892–3655

Telephone: 301–496–5248

Email: 2020@nei.nih.gov
Website: www.nei.nih.gov
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How is AMD detected?

The early and intermediate stages of AMD usually start 
without symptoms. Only a comprehensive dilated eye exam 
can detect AMD. The eye exam may include the following:

•  Visual acuity test. This eye chart measures how well you 
see at distances.

•  Dilated eye exam. Your eye care professional places drops 
in your eyes to widen or dilate the pupils. This provides 
a better view of the back of your eye. Using a special 
magnifying lens, he or she then looks at your retina and 
optic nerve for signs of AMD and other eye problems.

•  Amsler grid. Your eye care professional also may ask you 
to look at an Amsler grid. Changes in your central vision 
may cause the lines in the grid to disappear or appear 
wavy, a sign of AMD.

•  Fluorescein angiogram. In this test, which is performed 
by an ophthalmologist, a fluorescent dye is injected into 
your arm. Pictures are taken as the dye passes through 

This is what an Amsler grid 
might look like to someone 

with AMD.

Here is what an Amsler grid 
normally looks like.
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• In neovascular AMD (also called wet AMD), 
abnormal blood vessels grow underneath the retina. 
(“Neovascular” literally means “new vessels.”)  These 
vessels can leak fluid and blood, which may lead to 
swelling and damage of the macula. The damage may 
be rapid and severe, unlike the more gradual course 
of geographic atrophy. It is possible to have both 
geographic atrophy and neovascular AMD in the same 
eye, and either condition can appear first.

AMD has few symptoms in the early stages, so it is important 
to have your eyes examined regularly. If you are at risk for AMD 
because of age, family history, lifestyle, or some combination 
of these factors, you should not wait to experience changes 
in vision before getting checked for AMD.

Not everyone with early AMD will develop late AMD. For 
people who have early AMD in one eye and no signs of 
AMD in the other eye, about five percent will develop 
advanced AMD after 10 years. For people who have early 
AMD in both eyes, about 14 percent will develop late AMD 
in at least one eye after 10 years. With prompt detection of 
AMD, there are steps you can take to further reduce your 
risk of vision loss from late AMD.

If you have late AMD in one eye only, you may not notice 
any changes in your overall vision. With the other eye seeing 
clearly, you may still be able to drive, read, and see fine 
details. However, having late AMD in one eye means you are 
at increased risk for late AMD in your other eye. If you notice 
distortion or blurred vision, even if it doesn’t have much 
effect on your daily life, consult an eye care professional.
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lutein, zeaxanthin or omega-3 fatty acids. Omega-3 fatty 
acids are nutrients enriched in fish oils. Lutein, zeaxanthin 
and beta-carotene all belong to the same family of 
vitamins, and are abundant in green leafy vegetables.

The AREDS2 trial found that adding lutein and zeaxanthin 
or omega-3 fatty acids to the original AREDS formulation 
(with beta-carotene) had no overall effect on the risk of late 
AMD. However, the trial also found that replacing beta-
carotene with a 5-to-1 mixture of lutein and zeaxanthin 
may help further reduce the risk of late AMD. Moreover, 
while beta-carotene has been linked to an increased risk 
of lung cancer in current and former smokers, lutein and 
zeaxanthin appear to be safe regardless of smoking status.  

Here are the clinically effective doses tested in AREDS and 
AREDS2:

•  500 milligrams (mg) of vitamin C

•  400 international units of vitamin E

•  80 mg zinc as zinc oxide (25 mg in AREDS2)

•  2 mg copper as cupric oxide

•  15 mg beta-carotene, OR 10 mg lutein and 2 mg 
zeaxanthin

A number of manufacturers offer nutritional supplements 
that were formulated based on these studies. The label may 
refer to “AREDS” or “AREDS2.”

Samsung Bioepis Exhibit 1027 - Page 14 
Biocon Exhibit 1027 - Page 14





12

American Academy of Ophthalmology does not support the 
use of genetic testing to guide treatment for AMD.

Finally, remember that the AREDS formulation is not a 
cure. It does not help people with early AMD, and will 
not restore vision already lost from AMD. But it may delay 
the onset of late AMD. It also may help slow vision loss in 
people who already have late AMD. 

Advanced neovascular AMD

Neovascular AMD typically results in severe vision loss. 
However, eye care professionals can try different therapies 
to stop further vision loss. You should remember that the 
therapies described below are not a cure. The condition 
may progress even with treatment.

•  Injections. One option to slow the progression of 
neovascular AMD is to inject drugs into the eye. With 
neovascular AMD, abnormally high levels of vascular 
endothelial growth factor (VEGF) are secreted in your 
eyes. VEGF is a protein that promotes the growth of new 
abnormal blood vessels. Anti-VEGF injection therapy 
blocks this growth. If you get this treatment, you may 
need multiple monthly injections. Before each injection, 
your eye will be numbed and cleaned with antiseptics. 
To further reduce the risk of infection, you may be 
prescribed antibiotic drops. A few different anti-VEGF 
drugs are available. They vary in cost and in how often 
they need to be injected, so you may wish to discuss these 
issues with your eye care professional.
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Where can I go for services?

Low vision services can take place in different locations, 
including:

• Ophthalmology or optometry offices that specialize in 
low vision

• Hospital clinics

• State, nonprofit, or for-profit vision rehabilitation 
organizations

• Independent-living centers

What are some low vision devices?

Because low vision varies from person to person, specialists 
have different tools to help patients deal with vision loss.  
They include:

•  Reading glasses with high-powered lenses

•  Handheld magnifiers

•  Video magnifiers

•  Computers with large-print and speech-output systems

•  Large-print reading materials

•  Talking watches, clocks, and calculators

•  Computer aids and other technologies, such as a closed-
circuit television, which uses a camera and television to 
enlarge printed text
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What is Charles Bonnet syndrome (visual hallucinations)?

People with impaired vision sometimes see things that are 
not there, called visual hallucinations. They may see simple 
patterns of colors or shapes, or detailed pictures of people, 
animals, buildings, or landscapes. Sometimes these images 
fit logically into a visual scene, but they often do not. 

This condition can be alarming, but don’t worry—it is not a 
sign of mental illness. It is called Charles Bonnet syndrome, 
and it is similar to what happens to some people who have 
lost an arm or leg. Even though the limb is gone, these 
people still feel their toes or fingers or experience itching. 
Similarly, when the brain loses input from the eyes, it may 
fill the void by generating visual images on its own.

Charles Bonnet syndrome is a common side effect of vision 
loss in people with AMD. However, it often goes away a 
year to 18 months after it begins.  In the meantime, there 
are things you can do to reduce hallucinations. Many 
people find the hallucinations occur more frequently in 
evening or dim light. Turning on a light or television may 
help. It may also help to blink, close your eyes, or focus on a 
real object for a few moments.

How can I cope with AMD?

AMD and vision loss can profoundly affect your life. This is 
especially true if you lose your vision rapidly.

Even if you experience gradual vision loss, you may not be 
able to live your life the way you used to. You may need 
to cut back on working, volunteering, and recreational 
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Following are some ideas family members might consider:

•  Obtain as much information as possible about AMD and 
how it affects sight. Share the information with the 
person who has AMD.

•  Find support groups and other resources within the 
community.

•  Encourage family and friends to visit and support the 
person with AMD.

•  Allow for grieving. This is a natural process.

•  Lend support by “being there.”
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from nature suggest that it may possible to overcome this 
limitation. For example, in some fish and amphibians, if 
the retina is damaged, it can grow back. Through targeted 
research, the NEI AGI aims to unlock these secrets and 
utilize them in humans—to develop new therapies to 
regenerate neurons and neural connections in the eye and 
visual system. 
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Association for Macular Diseases
210 East 64th Street, #8
New York, NY 10065
212–605–3719
http://macula.org

Council of Citizens with Low Vision International
2200 Wilson Blvd. Suite 650
Arlington, VA 22201
1–800–733–2258
Email: president@cclvi.org
www.cclvi.org

The Foundation Fighting Blindness
7168 Columbia Gateway Drive, Suite 100
Columbia, MD 21046
1–800-683-5555
410-423-0600
Email: info@fightblindness.org
www.fightblindness.org

Macular Degeneration Partnership
6222 Wilshire Blvd., Suite 260
Los Angeles, CA 90048
1–888–430–9898
310–423–6455
www.amd.org
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Notes
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