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Glycogen storage disease type 0
Glycogen storage disease type 0 (also known as GSD 0) is a condition caused by the
body's inability to form a complex sugar called glycogen, which is a major source of
stored energy in the body. GSD 0 has two types: in muscle GSD 0, glycogen formation
in the muscles is impaired, and in liver GSD 0, glycogen formation in the liver is
impaired.
The signs and symptoms of muscle GSD 0 typically begin in early childhood. Affected
individuals often experience muscle pain and weakness or episodes of fainting
(syncope) following moderate physical activity, such as walking up stairs. The
loss of consciousness that occurs with fainting typically lasts up to several hours.
Some individuals with muscle GSD 0 have a disruption of the heart's normal rhythm
(arrhythmia) known as long QT syndrome. In all affected individuals, muscle GSD 0
impairs the heart's ability to effectively pump blood and increases the risk of cardiac
arrest and sudden death, particularly after physical activity. Sudden death from cardiac
arrest can occur in childhood or adolescence in people with muscle GSD 0.
Individuals with liver GSD 0 usually show signs and symptoms of the disorder in
infancy. People with this disorder develop low blood sugar (hypoglycemia) after going
long periods of time without food (fasting). Signs of hypoglycemia become apparent
when affected infants begin sleeping through the night and stop late-night feedings;
these infants exhibit extreme tiredness (lethargy), pale skin (pallor), and nausea. During
episodes of fasting, ketone levels in the blood may increase (ketosis). Ketones are
molecules produced during the breakdown of fats, which occurs when stored sugars
(such as glycogen) are unavailable. These short-term signs and symptoms of liver GSD
0 often improve when food is eaten and sugar levels in the body return to normal. The
features of liver GSD 0 vary; they can be mild and go unnoticed for years, or they can
include developmental delay and growth failure.
Frequency
The prevalence of GSD 0 is unknown; fewer than 10 people with the muscle type and
fewer than 30 people with the liver type have been described in the scientific literature.
Because some people with muscle GSD 0 die from sudden cardiac arrest early in life
before a diagnosis is made and many with liver GSD 0 have mild signs and symptoms,
it is thought that GSD 0 may be underdiagnosed.
Causes
Mutations in the GYS1 gene cause muscle GSD 0, and mutations in the GYS2 gene
cause liver GSD 0. These genes provide instructions for making different versions of an
enzyme called glycogen synthase. Both versions of glycogen synthase have the same

function, to form glycogen molecules by linking together molecules of the simple sugar
glucose, although they perform this function in different regions of the body.
The GYS1 gene provides instructions for making muscle glycogen synthase; this form
of the enzyme is produced in most cells, but it is especially abundant in heart (cardiac)
muscle and the muscles used for movement (skeletal muscles). During cardiac muscle
contractions or rapid or sustained movement of skeletal muscle, glycogen stored in
muscle cells is broken down to supply the cells with energy.
The GYS2 gene provides instructions for making liver glycogen synthase, which is
produced solely in liver cells. Glycogen that is stored in the liver can be broken down
rapidly when glucose is needed to maintain normal blood sugar levels between meals.
Mutations in the GYS1 or GYS2 gene lead to a lack of functional glycogen synthase,
which prevents the production of glycogen from glucose. Mutations that cause GSD
0 result in a complete absence of glycogen in either liver or muscle cells. As a result,
these cells do not have glycogen as a source of stored energy to draw upon following
physical activity or fasting. This shortage of glycogen leads to the signs and symptoms
of GSD 0.
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
•

glycogen storage disease 0

•

glycogen synthase deficiency

•

glycogen synthetase deficiency

•

GSD 0

•

GSD type 0

•

hypoglycemia with deficiency of glycogen synthetase
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Diagnosis & Management
Genetic Testing Information
•

What is genetic testing?
/primer/testing/genetictesting

•

Genetic Testing Registry: Glycogen storage disease 0, muscle
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1969054/

•

Genetic Testing Registry: Hypoglycemia with deficiency of glycogen synthetase in
the liver
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1855861/

Research Studies from ClinicalTrials.gov
•

ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22glycogen+storage+disease
+type+0%22+OR+%22GSD+type+0%22+OR+%22glycogen+storage+diseas
e+0%22+OR+%22glycogen+synthetase+deficiency%22+OR+%22glycogen
+sythase+deficiency%22

Additional Information & Resources
Health Information from MedlinePlus
•

Health Topic: Carbohydrate Metabolism Disorders
https://medlineplus.gov/carbohydratemetabolismdisorders.html

•

Health Topic: Liver Diseases
https://medlineplus.gov/liverdiseases.html

•

Health Topic: Muscle Disorders
https://medlineplus.gov/muscledisorders.html

Genetic and Rare Diseases Information Center
•

Glycogen storage disease type 0, liver
https://rarediseases.info.nih.gov/diseases/2513/glycogen-storage-disease-type-0liver

Additional NIH Resources
•

National Heart, Lung, and Blood Institute: What Is Sudden Cardiac Arrest?
https://www.nhlbi.nih.gov/health-topics/sudden-cardiac-arrest
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Educational Resources
•

Johns Hopkins Medicine: Glycogen Storage Disease
https://www.hopkinsmedicine.org/health/conditions-and-diseases/glycogenstorage-disease

•

MalaCards: glycogen storage disease type 0
https://www.malacards.org/card/glycogen_storage_disease_type_0

•

Merck Manual Consumer Version: Overview of Hereditary Metabolic Disorders
https://www.merckmanuals.com/home/children-s-health-issues/hereditarymetabolic-disorders/overview-of-hereditary-metabolic-disorders

•

Orphanet: Glycogen storage disease due to hepatic glycogen synthase deficiency
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=2089

•

Orphanet: Glycogen storage disease due to muscle and heart glycogen synthase
deficiency
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=137625

•

Washington University, St. Louis: Neuromuscular Disease Center
https://neuromuscular.wustl.edu/msys/glycogen.html#gsd0

Patient Support and Advocacy Resources
•

American Heart Association: Conduction Disorders: Long Q-T Syndrome
https://www.heart.org/en/health-topics/arrhythmia/about-arrhythmia/conductiondisorders

•

Association for Glycogen Storage Disease
https://www.agsdus.org/type-0.php

•

Metabolic Support UK
https://www.metabolicsupportuk.org/

•

The Association for Glycogen Storage Disease (UK)
https://agsd.org.uk/all-about-gsd/gsd-variants/gsd0/

Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28glycogen+storage+disease
+type+0%5BTIAB%5D%29+OR+%28gsd+0%5BTIAB%5D%29+OR+%28glycogen
+storage+disease+0%5BTIAB%5D%29+OR+%28glycogen+synthase+deficiency
%5BTIAB%5D%29+OR+%28glycogen+synthetase+deficiency%5BTIAB%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D
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Catalog of Genes and Diseases from OMIM
•

GLYCOGEN STORAGE DISEASE 0, LIVER
http://omim.org/entry/240600

•

GLYCOGEN STORAGE DISEASE 0, MUSCLE
http://omim.org/entry/611556
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