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Achromatopsia

Description

Achromatopsia is a condition characterized by a partial or total absence of color vision.
People with complete achromatopsia cannot perceive any colors; they see only black,
white, and shades of gray. Incomplete achromatopsia is a milder form of the condition
that allows some color discrimination.

Achromatopsia also involves other problems with vision, including an increased
sensitivity to light and glare (photophobia), involuntary back-and-forth eye movements (
nystagmus), and significantly reduced sharpness of vision (low visual acuity). Affected
individuals can also have farsightedness (hyperopia) or, less commonly,
nearsightedness (myopia). These vision problems develop in the first few months of life.

Achromatopsia is different from the more common forms of color vision deficiency (also
called color blindness), in which people can perceive color but have difficulty
distinguishing between certain colors, such as red and green.

Frequency

Achromatopsia affects an estimated 1 in 30,000 people worldwide. Complete
achromatopsia is more common than incomplete achromatopsia.

Complete achromatopsia occurs frequently among Pingelapese islanders, who live on
one of the Eastern Caroline Islands of Micronesia. Between 4 and 10 percent of people
in this population have a total absence of color vision.

Causes

Achromatopsia results from changes in one of several genes: CNGA3, CNGB3, GNATZ,
PDEGC, or PDEGH. A particular CNGB3 gene mutation underlies the condition in
Pingelapese islanders.

Achromatopsia is a disorder of the retina, which is the light-sensitive tissue at the back
of the eye. The retina contains two types of light receptor cells, called rods and cones.
These cells transmit visual signals from the eye to the brain through a process called
phototransduction. Rods provide vision in low light (night vision). Cones provide vision
in bright light (daylight vision), including color vision.
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Mutations in any of the genes listed above prevent cones from reacting appropriately to
light, which interferes with phototransduction. In people with complete achromatopsia,
cones are nonfunctional, and vision depends entirely on the activity of rods. The loss of
cone function leads to a total lack of color vision and causes the other vision problems.
People with incomplete achromatopsia retain some cone function. These individuals
have limited color vision, and their other vision problems tend to be less severe.

Some people with achromatopsia do not have identified mutations in any of the known
genes. In these individuals, the cause of the disorder is unknown. Other genetic factors
that have not been identified likely contribute to this condition.

Learn more about the genes associated with Achromatopsia

« CNGA3
« CNGB3
e GNAT2
« PDEG6C
- PDEG6H
Inheritance

This condition is inherited in an autosomal recessive pattern, which means both copies
of the gene in each cell have mutations. The parents of an individual with an autosomal
recessive condition each carry one copy of the mutated gene, but they typically do not

show signs and symptoms of the condition.

Other Names for This Condition

* Achromatism
* Rod monochromatism
+ Total color blindness

Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Achromatopsia (https://www.ncbi.nlm.nih.gov/gtr/conditio
ns/C0152200/)

* Genetic Testing Registry: Achromatopsia 2 (https://www.ncbi.nlm.nih.gov/gtr/conditi
ons/C1857618/)

* Genetic Testing Registry: Achromatopsia 3 (https://www.ncbi.nim.nih.gov/gtr/conditi
ons/C1849792/)

» Genetic Testing Registry: Achromatopsia 4 (https://www.ncbi.nlm.nih.gov/gtr/conditi
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» Genetic Testing Registry: Achromatopsia 5 (https://www.ncbi.nim.nih.gov/gtr/conditi
ons/C2751309/)

* Genetic Testing Registry: Achromatopsia 6 (https://www.ncbi.nlm.nih.gov/gtr/conditi
ons/C3552227/)

Genetic and Rare Diseases Information Center

* Achromatopsia 2 (https://rarediseases.info.nih.gov/diseases/9649/index)
* Achromatopsia 3 (https://rarediseases.info.nih.gov/diseases/9650/index)
* Blue cone monochromatism (https://rarediseases.info.nih.gov/diseases/917/index)

Patient Support and Advocacy Resources

» National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Achromatopsia%?22)

Catalog of Genes and Diseases from OMIM

» ACHROMATOPSIA 3; ACHM3 (https://lomim.org/entry/262300)
* ACHROMATOPSIA 2; ACHM2 (https://lomim.org/entry/216900)
* RETINAL CONE DYSTROPHY 3A; RCD3A (https://omim.org/entry/610024)
» ACHROMATOPSIA 4; ACHM4 (https://omim.org/entry/613856)
* CONE DYSTROPHY 4; COD4 (https://omim.org/entry/613093)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28achromatopsia%5BTIAB%5D
%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+day
$%22%5Bdp%5D)
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