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Hyperphosphatemic familial tumoral calcinosis

Description

Hyperphosphatemic familial tumoral calcinosis (HFTC) is a condition characterized by
an increase in the levels of phosphate in the blood (hyperphosphatemia) and abnormal
deposits of phosphate and calcium (calcinosis) in the body's tissues. Calcinosis typically
develops in early childhood to early adulthood, although in some people the deposits
first appear in infancy or in late adulthood. Calcinosis usually occurs in and just under
skin tissue around the joints, most often the hips, shoulders, and elbows. Calcinosis
may also develop in the soft tissue of the feet, legs, and hands. Rarely, calcinosis
occurs in blood vessels or in the brain and can cause serious health problems. The
deposits develop over time and vary in size. Larger deposits form masses that are
noticeable under the skin and can interfere with the function of joints and impair
movement. These large deposits may appear tumor-like (tumoral), but they are not
tumors or cancerous. The number and frequency of deposits varies among affected
individuals; some develop few deposits during their lifetime, while others may develop
many in a short period of time.

Other features of HFTC include eye abnormalities such as calcium buildup in the clear
front covering of the eye (corneal calcification) or angioid streaks that occur when tiny
breaks form in the layer of tissue at the back of the eye called Bruch's membrane.
Inflammation of the long bones (diaphysis) or excessive bone growth (hyperostosis)
may occur. Some affected individuals have dental abnormalities. In males, small
crystals of cholesterol can accumulate (microlithiasis) in the testicles, which usually
causes no health problems.

A similar condition called hyperphosphatemia-hyperostosis syndrome (HHS) results in
increased levels of phosphate in the blood, excessive bone growth, and bone lesions.
This condition used to be considered a separate disorder, but it is now thought to be a
mild variant of HFTC.

Frequency

The prevalence of HFTC is unknown, but it is thought to be a rare condition. It occurs
most often in Middle Eastern and African populations.
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Causes

Mutations in the FGF23, GALNT3, or KL gene cause HFTC. The proteins produced
from these genes are all involved in the regulation of phosphate levels within the body (
phosphate homeostasis). Among its many functions, phosphate plays a critical role in
the formation and growth of bones in childhood and helps maintain bone strength in
adults. Phosphate levels are controlled in large part by the kidneys. The kidneys
normally rid the body of excess phosphate by excreting it in urine, and they reabsorb
this mineral into the bloodstream when more is needed.

The FGF23 gene provides instructions for making a protein called fibroblast growth
factor 23, which is produced in bone cells and signals the kidneys to stop reabsorbing
phosphate. The proteins produced from the GALNT3 and KL genes help to regulate
fibroblast growth factor 23. The protein produced from the GALNT3 gene, called
ppGalNacT3, attaches sugar molecules to fibroblast growth factor 23 in a process called
glycosylation. Glycosylation allows fibroblast growth factor 23 to move out of the cell
and protects the protein from being broken down. Once outside the bone cell, fibroblast
growth factor 23 must attach (bind) to a receptor protein that spans the membrane of
kidney cells. The protein produced from the KL gene, called alpha-klotho, turns on (
activates) the receptor protein so that fibroblast growth factor 23 can bind to it. Binding
of fibroblast growth factor 23 to its receptor stimulates signaling that stops phosphate
reabsorption into the bloodstream.

Mutations in the FGF23, GALNT3, or KL gene lead to a disruption in fibroblast growth
factor 23 signaling. FGF23 gene mutations result in the production of a protein with
decreased function that quickly gets broken down. Mutations in the GALNT3 gene result
in the production of ppGalNacT3 protein with little or no function. As a result, the protein
cannot glycosylate fibroblast growth factor 23, which is consequently trapped inside the
cell and broken down rather than being released from the cell (secreted). KL gene
mutations lead to a shortage of functional alpha-klotho. As a result, the receptor protein
IS not activated, causing it to be unavailable to be bound to fibroblast growth factor 23.
All of these impairments to fibroblast growth factor 23 function and signaling lead to
increased phosphate absorption by the kidneys. Calcinosis results when the excess
phosphate combines with calcium to form deposits that build up in soft tissues. Although
phosphate levels are increased, calcium is typically within the normal range.

Learn more about the genes associated with Hyperphosphatemic familial tumoral
calcinosis

e FGF23

¢« GALNTS3
« KL
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
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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

« HFTC

* Hyperphosphatemia hyperostosis

* Hyperphosphatemia hyperostosis syndrome

* Hyperphosphatemia tumoral calcinosis

* Primary hyperphosphatemic tumoral calcinosis

Additional Information & Resources

Genetic Testing Information

» Genetic Testing Registry: Tumoral calcinosis, hyperphosphatemic, familial, 1 (https:
Iiwww.ncbi.nlm.nih.gov/gtr/conditions/C4692564/)

* Genetic Testing Registry: Tumoral calcinosis, hyperphosphatemic, familial, 3 (https:
/lwww.ncbi.nlm.nih.gov/gtr/conditions/C4693864/)

* Genetic Testing Registry: TUMORAL CALCINOSIS, HYPERPHOSPHATEMIC,
FAMILIAL, 2 (https://www.ncbi.nlm.nih.gov/gtr/conditions/C4693863/)

Genetic and Rare Diseases Information Center

* Familial hyperphosphatemic tumoral calcinosis/Hyperphosphatemic hyperostosis
syndrome (https://rarediseases.info.nih.gov/diseases/10879/index)

Patient Support and Advocacy Resources

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

Catalog of Genes and Diseases from OMIM

* TUMORAL CALCINOSIS, HYPERPHOSPHATEMIC, FAMILIAL, 1; HFTC1 (https://
omim.org/entry/211900)

* TUMORAL CALCINOSIS, HYPERPHOSPHATEMIC, FAMILIAL, 2; HFTC2 (https://
omim.org/entry/617993)

* TUMORAL CALCINOSIS, HYPERPHOSPHATEMIC, FAMILIAL, 3; HFTC3 (https://
omim.org/entry/617994)

Scientific Articles on PubMed
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PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28hyperphosphatemic+fami
lial+tumoral+calcinosis%5BTIAB%5D%29+0OR+%28hyperphosphatemia%5BTIAB%
5D%29+AND+%28tumoral+calcinosis%5BTIAB%5D%29%29+AND+english%5Bla
%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D)
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