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Cystinosis
Cystinosis is a condition characterized by accumulation of the amino acid cystine (a
building block of proteins) within cells. Excess cystine damages cells and often forms
crystals that can build up and cause problems in many organs and tissues. The kidneys
and eyes are especially vulnerable to damage; the muscles, thyroid, pancreas, and
testes may also be affected.
There are three distinct types of cystinosis. In order of decreasing severity, they are
nephropathic cystinosis, intermediate cystinosis, and non-nephropathic or ocular
cystinosis.
Nephropathic cystinosis begins in infancy, causing poor growth and a particular
type of kidney damage (renal Fanconi syndrome) in which certain molecules that
should be reabsorbed into the bloodstream are instead eliminated in the urine. The
kidney problems lead to the loss of important minerals, salts, fluids, and many other
nutrients. The loss of nutrients impairs growth and may result in soft, bowed bones
(hypophosphatemic rickets), especially in the legs. The nutrient imbalances in the body
lead to increased urination, thirst, dehydration, and abnormally acidic blood (acidosis).
By about the age of 2, cystine crystals may be present in the clear covering of the
eye (cornea). The buildup of these crystals in the eye causes pain and an increased
sensitivity to light (photophobia). Untreated children will experience complete kidney
failure by about the age of 10. Other signs and symptoms that may occur in untreated
people, especially after adolescence, include muscle deterioration, blindness, inability
to swallow, diabetes, thyroid and nervous system problems, and an inability to father
children (infertility) in affected men.
The signs and symptoms of intermediate cystinosis are the same as nephropathic
cystinosis, but they occur at a later age. Intermediate cystinosis typically becomes
apparent in affected individuals in adolescence. Malfunctioning kidneys and corneal
crystals are the main initial features of this disorder. If intermediate cystinosis is left
untreated, complete kidney failure will occur, but usually not until the late teens to midtwenties.
People with non-nephropathic or ocular cystinosis typically experience photophobia
due to cystine crystals in the cornea, but usually do not develop kidney malfunction
or most of the other signs and symptoms of cystinosis. Due to the absence of severe
symptoms, the age at which this form of cystinosis is diagnosed varies widely.
Frequency
Cystinosis affects approximately 1 in 100,000 to 200,000 newborns worldwide. The
incidence is higher in the province of Brittany, France, where the disorder affects 1 in
26,000 individuals.

Causes
All three types of cystinosis are caused by mutations in the CTNS gene. Mutations in
this gene lead to a deficiency of a transporter protein called cystinosin. Within cells, this
protein normally moves cystine out of the lysosomes, which are compartments in the
cell that digest and recycle materials. When cystinosin is defective or missing, cystine
accumulates and forms crystals in the lysosomes. The buildup of cystine damages cells
in the kidneys and eyes and may also affect other organs.
Inheritance Pattern
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
•

cystine storage disease

Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Cystinosis
https://www.ncbi.nlm.nih.gov/gtr/conditions/C4316899/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22cystinosis%22

Other Diagnosis and Management Resources
•

Cystinosis Research Foundation: Treatment
https://www.cystinosisresearch.org/about-cystinosis/treatment/

•

Cystinosis Research Network: Managing Cystinosis
https://www.cystinosis.org/support-resources/managing-cystinosis/

•

GeneReview: Cystinosis
https://www.ncbi.nlm.nih.gov/books/NBK1400

•

MedlinePlus Encyclopedia: Fanconi Syndrome
https://medlineplus.gov/ency/article/000333.htm

•

MedlinePlus Encyclopedia: Photophobia
https://medlineplus.gov/ency/article/003041.htm
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Additional Information & Resources
Health Information from MedlinePlus
•

Encyclopedia: Fanconi Syndrome
https://medlineplus.gov/ency/article/000333.htm

•

Encyclopedia: Photophobia
https://medlineplus.gov/ency/article/003041.htm

•

Health Topic: Kidney Diseases
https://medlineplus.gov/kidneydiseases.html

Genetic and Rare Diseases Information Center
•

Cystinosis
https://rarediseases.info.nih.gov/diseases/6236/cystinosis

Educational Resources
•

Genetics Education Center University of Kansas Medical Center
http://www.kumc.edu/gec/support/cystinos.html

•

MalaCards: cystinosis
https://www.malacards.org/card/cystinosis

•

Orphanet: Cystinosis
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=213

Patient Support and Advocacy Resources
•

Cystinosis Foundation
http://www.cystinosis.com/

•

Cystinosis Research Foundation
https://www.cystinosisresearch.org/

•

Cystinosis Research Network
https://www.cystinosis.org/

•

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

•

RareConnect
https://www.rareconnect.org/en/community/cystinosis

Clinical Information from GeneReviews
•

Cystinosis
https://www.ncbi.nlm.nih.gov/books/NBK1400
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Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Cystinosis%5BMAJR%5D%29+A
ND+%28cystinosis%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%
5Bmh%5D+AND+%22last+1080+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM
•

CYSTINOSIS, ADULT NONNEPHROPATHIC
http://omim.org/entry/219750

•

CYSTINOSIS, LATE-ONSET JUVENILE OR ADOLESCENT NEPHROPATHIC
TYPE
http://omim.org/entry/219900

•

CYSTINOSIS, NEPHROPATHIC
http://omim.org/entry/219800

Medical Genetics Database from MedGen
•

Cystinosis
https://www.ncbi.nlm.nih.gov/medgen/1384792
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