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age-related macular degeneration

Age-related macular degeneration is an eye disease that is a leading cause of vision
loss in older people in developed countries. The vision loss usually becomes noticeable
in a person's sixties or seventies and tends to worsen over time.

Age-related macular degeneration mainly affects central vision, which is needed for
detailed tasks such as reading, driving, and recognizing faces. The vision loss in this
condition results from a gradual deterioration of light-sensing cells in the tissue at the
back of the eye that detects light and color (the retina). Specifically, age-related macular
degeneration affects a small area near the center of the retina, called the macula, which
is responsible for central vision. Side (peripheral) vision and night vision are generally
not affected, but reduced dim light (scotopic) vision often occurs in the early stages of
the disease.

Researchers have described two major types of age-related macular degeneration,
known as the dry form and the wet form. The dry form is much more common,
accounting for 85 to 90 percent of all cases of age-related macular degeneration. It is
characterized by a buildup of yellowish deposits called drusen beneath the retina and
vision loss that worsens slowly over time. The condition typically affects vision in both
eyes, although vision loss often occurs in one eye before the other.

The wet form of age-related macular degeneration is associated with severe vision loss
that can worsen rapidly. This form of the condition is characterized by the growth of
abnormal, fragile blood vessels underneath the macula. These vessels leak blood and
fluid, which damages the macula and makes central vision appear blurry and distorted.

Frequency

Age-related macular degeneration has an estimated prevalence of 1 in 2,000 people in
the United States and other developed countries. The condition currently affects several
million Americans, and the prevalence is expected to increase over the coming decades
as the proportion of older people in the population increases.

For reasons that are unclear, age-related macular degeneration affects individuals of
European descent more frequently than African Americans in the United States.
Genetic Changes

Age-related macular degeneration results from a combination of genetic and
environmental factors. Many of these factors have been identified, but some remain
unknown.



Researchers have considered changes in many genes as possible risk factors for age-
related macular degeneration. The best-studied of these genes are involved in a part
of the body's immune response known as the complement system. This system is

a group of proteins that work together to destroy foreign invaders (such as bacteria
and viruses), trigger inflammation, and remove debris from cells and tissues. Genetic
changes in and around several complement system genes, including the CFH gene,
contribute to a person's risk of developing age-related macular degeneration. It is
unclear how these genetic changes are related to the retinal damage and vision loss
characteristic of this condition.

Changes on the long (g) arm of chromosome 10 in a region known as 10g26 are also
associated with an increased risk of age-related macular degeneration. The 10926
region contains two genes of interest, ARMS2 and HTRA1. Changes in both genes
have been studied as possible risk factors for the disease. However, because the two
genes are so close together, it is difficult to tell which gene is associated with age-
related macular degeneration risk, or whether increased risk results from variations in
both genes.

Other genes that are associated with age-related macular degeneration include genes
involved in transporting and processing high-density lipoprotein (HDL, also known as
"good" cholesterol) and genes that have been associated with other forms of macular
disease.

Researchers have also examined nongenetic factors that contribute to the risk of age-
related macular degeneration. Age appears to be the most important risk factor; the
chance of developing the condition increases significantly as a person gets older.
Smoking is another established risk factor for age-related macular degeneration. Other
factors that may increase the risk of this condition include high blood pressure, heart
disease, a high-fat diet or one that is low in certain nutrients (such as antioxidants and
zinc), obesity, and exposure to ultraviolet (UV) rays from sunlight. However, studies of
these factors in age-related macular degeneration have had conflicting results

Inheritance Pattern

Age-related macular degeneration usually does not have a clear-cut pattern of
inheritance, although the condition appears to run in families in some cases. An
estimated 15 to 20 percent of people with age-related macular degeneration have at
least one first-degree relative (such as a sibling or parent) with the condition.

Other Names for This Condition
* age-related maculopathy
e AMD
e ARMD

* macular degeneration, age-related
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Diagnosis & Management

These resources address the diagnosis or management of age-related macular
degeneration:

BrightFocus Foundation: Macular Degeneration Treatment
http://www.brightfocus.org/macular/treatments-and-drugs

Genetic Testing Registry: Age-related macular degeneration
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242383/

Macular Degeneration Partnership: Low Vision Rehabilitation
http://www.amd.org/low-vision-rehabilitation/

Prevent Blindness America: Age-Related Macular Degeneration (AMD) Test -
Amsler Grid
http://www.preventblindness.org/amsler-grid-instructions

These resources from MedlinePlus offer information about the diagnosis and
management of various health conditions:

Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

Drug Therapy
https://medlineplus.gov/drugtherapy.html

Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

Palliative Care
https://medlineplus.gov/palliativecare.html

Additional Information & Resources
MedlinePlus

Encyclopedia: Macular Degeneration (Image)
https://medlineplus.gov/ency/imagepages/19532.htm

Encyclopedia: Macular Degeneration - Age-Related
https://medlineplus.gov/ency/article/001000.htm

Health Topic: Macular Degeneration
https://medlineplus.gov/maculardegeneration.html

Genetic and Rare Diseases Information Center

Macular degeneration
https://rarediseases.info.nih.gov/diseases/10260/macular-degeneration
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Additional NIH Resources

National Eye Institute
https://nei.nih.gov/health/maculardegen/armd_facts

NIH SeniorHealth
https://nihseniorhealth.gov/agerelatedmaculardegeneration/agerelated
maculardegenerationdefined/01.html

Educational Resources

American Academy of Ophthalmology
https://www.aao.org/eye-health/diseases/amd-macular-degeneration

Centers for Disease Control and Prevention
https://www.cdc.gov/visionhealth/basics/ced/

Cleveland Clinic
http://my.clevelandclinic.org/health/articles/age-related-macular-degeneration

Disease InfoSearch: Age-related macular degeneration 1
http://www.diseaseinfosearch.org/Age-related+macular+degeneration+1/7648

JAMA Patient Page
http://jamanetwork.com/journals/jama/fullarticle/202913

MalaCards: macular degeneration, age-related, 1
http://www.malacards.org/card/macular_degeneration_age_related 1

Merck Manual Consumer Version
http://www.merckmanuals.com/home/eye-disorders/retinal-disorders/age-related-
macular-degeneration-amd-or-armd

Orphanet: Age-related macular degeneration
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=279

U.S. Department of Transportation: Driving When You Have Macular Degeneration
https://www.trafficsafetymarketing.gov/get-materials/older-drivers/drivewell-toolkit-
older-drivers/earned-media/handout-driving-when-you-3

Patient Support and Advocacy Resources

American Macular Degeneration Foundation
https://www.macular.org/

BrightFocus Foundation
http://www.brightfocus.org/macular/

Foundation Fighting Blindness
http://www.blindness.org/macular-degeneration
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*  Macular Degeneration Partnership
http://www.amd.org/

e MD Support
http://www.mdsupport.org/

* National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/macular-degeneration/

*  Prevent Blindness America: The AMD Learning Center
http://www.preventblindness.org/AMD-age-related-macular-degeneration

* Retina International
http://www.retina-international.org/patients/common-conditions/macular-
degeneration

Genetic Testing Regqistry

*  Age-related macular degeneration
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242383/

»  Age-related macular degeneration 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864205/

»  Age-related macular degeneration 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3495438/

»  Age-related macular degeneration 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1837187/

»  Age-related macular degeneration 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853147/

»  Age-related macular degeneration 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151063/

»  Age-related macular degeneration 6
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151060/

»  Age-related macular degeneration 7
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1857813/

»  Age-related macular degeneration 8
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151070/

»  Age-related macular degeneration 9
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1969651/

*  Age-related macular degeneration 10
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1969108/

page 5


http://www.amd.org/
http://www.mdsupport.org/
https://rarediseases.org/rare-diseases/macular-degeneration/
http://www.preventblindness.org/AMD-age-related-macular-degeneration
http://www.retina-international.org/patients/common-conditions/macular-degeneration
http://www.retina-international.org/patients/common-conditions/macular-degeneration
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0242383/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864205/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3495438/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1837187/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1853147/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151063/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151060/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1857813/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151070/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1969651/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1969108/

*  Age-related macular degeneration 11
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2677774/

*  Age-related macular degeneration 12
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3151079/

*  Age-related macular degeneration 13
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3809523/

»  Age-related macular degeneration 14
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3809653/

* Macular degeneration, age-related, 15
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3810042/

*  Susceptibility to age-related macular degeneration, wet type
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1857815/

e Susceptibility to neovascular type of age-related macular degeneration
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1857814/

ClinicalTrials.gov

e  ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22age-related+macular+degeneration
%22

Scientific articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Macular+Degeneration%5BMAJR
%5D%29+AND+%28age-related+macular+degeneration%5BTI1%5D%29+AND
+review%5Bpt%5D+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+360+days%22%5Bdp%5D

OMIM

« MACULAR DEGENERATION, AGE-RELATED, 1
http://omim.org/entry/603075

« MACULAR DEGENERATION, AGE-RELATED, 2
http://omim.org/entry/153800

+ MACULAR DEGENERATION, AGE-RELATED, 4
http://omim.org/entry/610698

+ MACULAR DEGENERATION, AGE-RELATED, 5
http://omim.org/entry/613761

« MACULAR DEGENERATION, AGE-RELATED, 6
http://omim.org/entry/613757
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MACULAR DEGENERATION, AGE-RELATED, 7
http://omim.org/entry/610149

MACULAR DEGENERATION, AGE-RELATED, 8
http://omim.org/entry/613778

MACULAR DEGENERATION, AGE-RELATED, 9
http://omim.org/entry/611378

MACULAR DEGENERATION, AGE-RELATED, 10
http://omim.org/entry/611488

MACULAR DEGENERATION, AGE-RELATED, 11
http://omim.org/entry/611953

MACULAR DEGENERATION, AGE-RELATED, 12
http://omim.org/entry/613784

MACULAR DEGENERATION, AGE-RELATED, 13
http://omim.org/entry/615439

MACULAR DEGENERATION, AGE-RELATED, 14
http://omim.org/entry/615489

MACULAR DEGENERATION, AGE-RELATED, 15
http://omim.org/entry/615591

NEUROPATHY, HEREDITARY, WITH OR WITHOUT AGE-RELATED MACULAR
DEGENERATION
http://omim.org/entry/608895

Sources for This Summary

Chen W, Stambolian D, Edwards AO, Branham KE, Othman M, Jakobsdottir J, Tosakulwong N,
Pericak-Vance MA, Campochiaro PA, Klein ML, Tan PL, Conley YP, Kanda A, Kopplin L, Li Y,
Augustaitis KJ, Karoukis AJ, Scott WK, Agarwal A, Kovach JL, Schwartz SG, Postel EA, Brooks

M, Baratz KH, Brown WL; Complications of Age-Related Macular Degeneration Prevention Trial
Research Group, Brucker AJ, Orlin A, Brown G, Ho A, Regillo C, Donoso L, Tian L, Kaderli B,
Hadley D, Hagstrom SA, Peachey NS, Klein R, Klein BE, Gotoh N, Yamashiro K, Ferris lii F,
Fagerness JA, Reynolds R, Farrer LA, Kim IK, Miller JW, Cortén M, Carracedo A, Sanchez-Salorio
M, Pugh EW, Doheny KF, Brion M, Deangelis MM, Weeks DE, Zack DJ, Chew EY, Heckenlively
JR, Yoshimura N, lyengar SK, Francis PJ, Katsanis N, Seddon JM, Haines JL, Gorin MB, Abecasis
GR, Swaroop A. Genetic variants near TIMP3 and high-density lipoprotein-associated loci influence
susceptibility to age-related macular degeneration. Proc Natl Acad Sci U S A. 2010 Apr 20;107(16):
7401-6. doi: 10.1073/pnas.0912702107. Epub 2010 Apr 12.

Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20385819

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867722/

Coleman HR, Chan CC, Ferris FL 3rd, Chew EY. Age-related macular degeneration. Lancet. 2008
Nov 22;372(9652):1835-45. doi: 10.1016/S0140-6736(08)61759-6.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/19027484

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2603424/

page 7


http://omim.org/entry/610149
http://omim.org/entry/613778
http://omim.org/entry/611378
http://omim.org/entry/611488
http://omim.org/entry/611953
http://omim.org/entry/613784
http://omim.org/entry/615439
http://omim.org/entry/615489
http://omim.org/entry/615591
http://omim.org/entry/608895
https://www.ncbi.nlm.nih.gov/pubmed/20385819
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867722/
https://www.ncbi.nlm.nih.gov/pubmed/19027484
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2603424/

Fritsche LG, Chen W, Schu M, Yaspan BL, Yu Y, Thorleifsson G, Zack DJ, Arakawa S, Cipriani

V, Ripke S, Igo RP Jr, Buitendijk GH, Sim X, Weeks DE, Guymer RH, Merriam JE, Francis PJ,
Hannum G, Agarwal A, Armbrecht AM, Audo |, Aung T, Barile GR, Benchaboune M, Bird AC,
Bishop PN, Branham KE, Brooks M, Brucker AJ, Cade WH, Cain MS, Campochiaro PA, Chan CC,
Cheng CY, Chew EY, Chin KA, Chowers |, Clayton DG, Cojocaru R, Conley YP, Cornes BK, Daly
MJ, Dhillon B, Edwards AO, Evangelou E, Fagerness J, Ferreyra HA, Friedman JS, Geirsdottir A,
George RJ, Gieger C, Gupta N, Hagstrom SA, Harding SP, Haritoglou C, Heckenlively JR, Holz
FG, Hughes G, loannidis JP, Ishibashi T, Joseph P, Jun G, Kamatani Y, Katsanis N, N Keilhauer
C, Khan JC, Kim IK, Kiyohara Y, Klein BE, Klein R, Kovach JL, Kozak I, Lee CJ, Lee KE, Lichtner
P, Lotery AJ, Meitinger T, Mitchell P, Mohand-Said S, Moore AT, Morgan DJ, Morrison MA, Myers
CE, Naj AC, Nakamura Y, Okada Y, Orlin A, Ortube MC, Othman MI, Pappas C, Park KH, Pauer
GJ, Peachey NS, Poch O, Priya RR, Reynolds R, Richardson AJ, Ripp R, Rudolph G, Ryu E, Sahel
JA, Schaumberg DA, Scholl HP, Schwartz SG, Scott WK, Shahid H, Sigurdsson H, Silvestri G,
Sivakumaran TA, Smith RT, Sobrin L, Souied EH, Stambolian DE, Stefansson H, Sturgill-Short
GM, Takahashi A, Tosakulwong N, Truitt BJ, Tsironi EE, Uitterlinden AG, van Duijn CM, Vijaya L,
Vingerling JR, Vithana EN, Webster AR, Wichmann HE, Winkler TW, Wong TY, Wright AF, Zelenika
D, Zzhang M, Zhao L, Zhang K, Klein ML, Hageman GS, Lathrop GM, Stefansson K, Allikmets R,
Baird PN, Gorin MB, Wang JJ, Klaver CC, Seddon JM, Pericak-Vance MA, lyengar SK, Yates JR,
Swaroop A, Weber BH, Kubo M, Deangelis MM, Léveillard T, Thorsteinsdottir U, Haines JL, Farrer
LA, Heid IM, Abecasis GR; AMD Gene Consortium. Seven new loci associated with age-related
macular degeneration. Nat Genet. 2013 Apr;45(4):433-9, 439e1-2. doi: 10.1038/ng.2578. Epub
2013 Mar 3.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/23455636

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3739472/

Hampton T. Genetic research provides insights into age-related macular degeneration. JAMA. 2010
Oct 13;304(14):1541-3. doi: 10.1001/jama.2010.1411.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/20940375

Neale BM, Fagerness J, Reynolds R, Sobrin L, Parker M, Raychaudhuri S, Tan PL, Oh EC,
Merriam JE, Souied E, Bernstein PS, Li B, Frederick JM, Zhang K, Brantley MA Jr, Lee AY, Zack
DJ, Campochiaro B, Campochiaro P, Ripke S, Smith RT, Barile GR, Katsanis N, Allikmets R, Daly
MJ, Seddon JM. Genome-wide association study of advanced age-related macular degeneration
identifies a role of the hepatic lipase gene (LIPC). Proc Natl Acad Sci U S A. 2010 Apr 20;107(16):
7395-400. doi: 10.1073/pnas.0912019107. Epub 2010 Apr 12.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/20385826

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867697/

Ratnapriya R, Chew EY. Age-related macular degeneration-clinical review and genetics update.
Clin Genet. 2013 Aug;84(2):160-6. doi: 10.1111/cge.12206. Review.

Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/23713713

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3732788/

Seddon JM, Silver RE, Kwong M, Rosner B. Risk Prediction for Progression of Macular
Degeneration: 10 Common and Rare Genetic Variants, Demographic, Environmental, and Macular
Covariates. Invest Ophthalmol Vis Sci. 2015 Apr;56(4):2192-202. doi: 10.1167/iovs.14-15841.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/25655794

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4405097/

Swaroop A, Chew EY, Rickman CB, Abecasis GR. Unraveling a multifactorial late-onset disease:
from genetic susceptibility to disease mechanisms for age-related macular degeneration. Annu Rev
Genomics Hum Genet. 2009;10:19-43. doi: 10.1146/annurev.genom.9.081307.164350. Review.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/19405847

Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3469316/

page 8


https://www.ncbi.nlm.nih.gov/pubmed/23455636
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3739472/
https://www.ncbi.nlm.nih.gov/pubmed/20940375
https://www.ncbi.nlm.nih.gov/pubmed/20385826
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867697/
https://www.ncbi.nlm.nih.gov/pubmed/23713713
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3732788/
https://www.ncbi.nlm.nih.gov/pubmed/25655794
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4405097/
https://www.ncbi.nlm.nih.gov/pubmed/19405847
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3469316/

. Thakkinstian A, McEvoy M, Chakravarthy U, Chakrabarti S, McKay GJ, Ryu E, Silvestri G, Kaur
I, Francis P, lwata T, Akahori M, Arning A, Edwards AO, Seddon JM, Attia J. The association
between complement component 2/complement factor B polymorphisms and age-related macular
degeneration: a HUGE review and meta-analysis. Am J Epidemiol. 2012 Sep 1;176(5):361-72. doi:
10.1093/aje/kws031. Epub 2012 Aug 5. Review.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/22869612

. den Hollander Al, de Jong EK. Highly penetrant alleles in age-related macular degeneration. Cold
Spring Harb Perspect Med. 2014 Nov 6;5(3):a017202. doi: 10.1101/cshperspect.a017202. Review.
Citation on PubMed: https://www.ncbi.nim.nih.gov/pubmed/25377141

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/age-related-macular-degeneration

Reviewed: August 2016
Published: January 24, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine

National Institutes of Health

Department of Health & Human Services

page 9


https://www.ncbi.nlm.nih.gov/pubmed/22869612
https://www.ncbi.nlm.nih.gov/pubmed/25377141
https://ghr.nlm.nih.gov/condition/age-related-macular-degeneration

