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Hypomagnesemia with secondary hypocalcemia

Description

Hypomagnesemia with secondary hypocalcemia is an inherited condition caused by the
body's inability to absorb and retain magnesium that is taken in through the diet. As a
result, magnesium levels in the blood are severely low (hypomagnesemia).

Hypomagnesemia impairs the function of the parathyroid glands, which are small
hormone-producing glands located in the neck. Normally, the parathyroid glands
release a hormone that increases blood calcium levels when they are low. Magnesium
is required for the production and release of parathyroid hormone, so when magnesium
Is too low, insufficient parathyroid hormone is produced and blood calcium levels are
also reduced (hypocalcemia). The hypocalcemia is described as "secondary"” because it
occurs as a consequence of hypomagnesemia.

Shortages of magnesium and calcium can cause neurological problems that begin in
infancy, including painful muscle spasms (tetany) and seizures. If left untreated,
hypomagnesemia with secondary hypocalcemia can lead to developmental delay,
intellectual disability, a failure to gain weight and grow at the expected rate (failure to
thrive), and heart failure.

Frequency

Hypomagnesemia with secondary hypocalcemia is thought to be a rare condition, but its
prevalence is unknown.

Causes

Hypomagnesemia with secondary hypocalcemia is caused by mutations in the TRPM6
gene. This gene provides instructions for making a protein that acts as a channel, which
allows charged atoms (ions) of magnesium (Mg*) to flow into cells; the channel may
also allow small amounts of calcium ions (Ca*) to pass into cells. Magnesium is
involved in many cell processes, including production of cellular energy, maintenance of
DNA building blocks (nucleotides), protein production, and cell growth and death.
Magnesium and calcium are also required for the normal functioning of nerve cells that
control muscle movement (motor neurons).

The TRPM6 channel is embedded in the membrane of epithelial cells that line the large
intestine, structures in the kidneys known as distal convoluted tubules, the lungs, and
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the testes in males. When the body needs additional Mg*, the TRPM6 channel allows it to
be absorbed in the intestine and filtered from the fluids that pass through the kidneys by
the distal convoluted tubules. When the body has sufficient or too much Mg*, the

TRPM6 channel does not filter out the Mg* from fluids but allows the ion to be released
from the kidney cells into the urine. The channel also helps to regulate Ca*, but to a
lesser degree.

Most TRPM6 gene mutations that cause hypomagnesemia with secondary
hypocalcemia result in a lack of functional protein. A loss of functional TRPM6 channels
prevent Mg* absorption in the intestine and cause excessive amounts of Mg* to be
excreted by the kidneys and released in the urine. A lack of Mg* in the body impairs the
production of parathyroid hormone, which likely reduces blood Ca* levels. Additionally,
hypomagnesemia and hypocalcemia can disrupt many cell processes and impair the
function of motor neurons, leading to neurological problems and movement disorders. If
the condition is not effectively treated and low Mg* levels persist, signs and symptoms
can worsen over time and may lead to early death.

Learn more about the gene associated with Hypomagnesemia with secondary
hypocalcemia

* TRPM6

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

» Familial primary hypomagnesemia with hypocalcuria

« HOMG

 HSH

* Hypomagnesemic tetany

* Intestinal hypomagnesemia 1

* Intestinal hypomagnesemia with secondary hypocalcemia

Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Intestinal hypomagnesemia 1 (https://www.ncbi.nlm.nih.g
ov/gtr/conditions/C1865974/)
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Patient Support and Advocacy Resources

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

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Hypomagnesemia with
secondary hypocalcemia%?22)

Catalog of Genes and Diseases from OMIM

« HYPOMAGNESEMIA 1, INTESTINAL; HOMGL1 (https://omim.org/entry/602014)

Scientific Articles on PubMed

e PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28%28hypomagnesemia+with+
secondary+hypocalcemia%5BTIAB%5D%29+0OR+%28intestinal+hypomagnesemia
%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+
%22last+3600+days%22%5Bdp%5D)
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