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Primary coenzyme Q10 deficiency

Description 

Primary coenzyme Q10 deficiency is a disorder that can affect many parts of the body, 
especially the brain, muscles, and kidneys. As its name suggests, the disorder involves 
a shortage (deficiency) of a substance called coenzyme Q10.

The severity, combination of signs and symptoms, and age of onset of primary 
coenzyme Q10 deficiency vary widely. In the most severe cases, the condition becomes 
apparent in infancy and causes severe brain dysfunction combined with muscle 
weakness (encephalomyopathy) and the failure of other body systems. These problems 
can be life-threatening. The mildest cases of primary coenzyme Q10 deficiency can 
begin as late as a person's sixties and often cause cerebellar ataxia, which refers to 
problems with coordination and balance due to defects in the part of the brain that is 
involved in coordinating movement (cerebellum). Other neurological abnormalities that 
can occur in primary coenzyme Q10 deficiency include seizures, intellectual disability, 
poor muscle tone (hypotonia), involuntary muscle contractions (dystonia), progressive 
muscle stiffness (spasticity), abnormal eye movements (nystagmus), vision loss caused 
by degeneration (atrophy) of the optic nerves or breakdown of the light-sensing tissue at 
the back of the eyes (retinopathy), and sensorineural hearing loss (which is caused by 
abnormalities in the inner ear). The neurological problems gradually get worse unless 
treated with coenzyme Q10 supplementation.

A type of kidney dysfunction called nephrotic syndrome is another common feature of 
primary coenzyme Q10 deficiency. It can occur with or without neurological 
abnormalities. Nephrotic syndrome occurs when damage to the kidneys impairs their 
function, which allows protein from the blood to pass into the urine (proteinuria). Other 
signs and symptoms of nephrotic syndrome include increased cholesterol in the blood (
hypercholesterolemia), an abnormal buildup of fluid in the abdominal cavity (ascites), 
and swelling (edema). Affected individuals may also have blood in the urine (hematuria),
 which can lead to a reduced number of red blood cells in the body (anemia), abnormal 
blood clotting, or reduced amounts of certain white blood cells. Low white blood cell 
counts can lead to a weakened immune system and frequent infections in people with 
nephrotic syndrome. If not treated with coenzyme Q10 supplementation, affected 
individuals eventually develop irreversible kidney failure (end-stage renal disease).

A type of heart disease that enlarges and weakens the heart muscle (hypertrophic 
cardiomyopathy) can also occur in primary coenzyme Q10 deficiency.
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Frequency 

The prevalence of primary coenzyme Q10 deficiency is thought to be less than 1 in 100,
000 people.

Causes 

Primary coenzyme Q10 deficiency is caused by mutations in genes that provide 
instructions for making proteins involved in the production (synthesis) of a molecule 
called coenzyme Q10. Collectively, they are called the COQ genes. Most of the 
identified mutations have occurred in the COQ2, COQ4, COQ6, COQ8A, and COQ8B 
genes. Smaller numbers of mutations in other COQ genes have also been found to 
cause primary coenzyme Q10 deficiency.

The coenzyme Q10 molecule has several critical functions in cells throughout the body. 
In cell structures called mitochondria, coenzyme Q10 plays an essential role in a 
process called oxidative phosphorylation, which converts the energy from food into a 
form cells can use. Coenzyme Q10 is also involved in producing pyrimidines, which are 
building blocks of DNA, its chemical cousin RNA, and molecules such as ATP and GTP 
that serve as energy sources in the cell. In cell membranes, coenzyme Q10 acts as an 
antioxidant, protecting cells from damage caused by unstable oxygen-containing 
molecules (free radicals), which are byproducts of energy production.

Some mutations in the COQ genes greatly reduce or eliminate the production of the 
corresponding proteins; others change the structure of a protein, impairing its function. 
A lack of functional protein produced from any one of the COQ genes decreases the 
normal production of coenzyme Q10. Studies suggest that a shortage (deficiency) of 
coenzyme Q10 impairs oxidative phosphorylation and increases the vulnerability of cells 
to damage from free radicals. A deficiency of coenzyme Q10 may also disrupt the 
production of pyrimidines. These changes can cause cells throughout the body to 
malfunction, which may help explain the variety of organs and tissues that can be 
affected by primary coenzyme Q10 deficiency.

Coenzyme Q10 deficiency can also be caused by mutations in genes that are not 
directly related to the synthesis of coenzyme Q10. In these cases, the condition is 
referred to as secondary coenzyme Q10 deficiency. Secondary coenzyme Q10 
deficiency is a common feature of certain other genetic conditions. 

Learn more about the genes associated with Primary coenzyme Q10 deficiency 
 
• COQ2 

• COQ4 

• COQ6 

• COQ8A 

• COQ8B 
 

https://medlineplus.gov/genetics/gene/coq2/
https://medlineplus.gov/genetics/gene/coq4/
https://medlineplus.gov/genetics/gene/coq6/
https://medlineplus.gov/genetics/gene/coq8a/
https://medlineplus.gov/genetics/gene/coq8b/
https://medlineplus.gov/genetics/gene/coq2/
https://medlineplus.gov/genetics/gene/coq4/
https://medlineplus.gov/genetics/gene/coq6/
https://medlineplus.gov/genetics/gene/coq8a/
https://medlineplus.gov/genetics/gene/coq8b/
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Additional Information from NCBI Gene: 
 
• COQ7 

• COQ9 

• PDSS1 

• PDSS2 

Inheritance 

This condition is inherited in an autosomal recessive pattern, which means both copies 
of a 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 
 
• Coenzyme Q deficiency 

• CoQ deficiency 

• Primary CoQ10 deficiency 

• Ubiquinone deficiency 

Additional Information & Resources 

Genetic and Rare Diseases Information Center 
 
• Autosomal recessive ataxia due to ubiquinone deficiency (https://rarediseases.info.

nih.gov/diseases/10294/index) 

• Coenzyme Q10 deficiency (https://rarediseases.info.nih.gov/diseases/10423/index) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Catalog of Genes and Diseases from OMIM 
 
• COENZYME Q10 DEFICIENCY, PRIMARY, 1; COQ10D1 (https://omim.org/entry/6

07426) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 4; COQ10D4 (https://omim.org/entry/6
12016) 

• NEPHROTIC SYNDROME, TYPE 9; NPHS9 (https://omim.org/entry/615573) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 8; COQ10D8 (https://omim.org/entry/6
16733) 

https://www.ncbi.nlm.nih.gov/gene/10229
https://www.ncbi.nlm.nih.gov/gene/57017
https://www.ncbi.nlm.nih.gov/gene/23590
https://www.ncbi.nlm.nih.gov/gene/57107
https://rarediseases.info.nih.gov/diseases/10294/index
https://rarediseases.info.nih.gov/diseases/10423/index
https://rarediseases.org/
https://omim.org/entry/607426
https://omim.org/entry/612016
https://omim.org/entry/615573
https://omim.org/entry/616733
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• COENZYME Q10 DEFICIENCY, PRIMARY, 6; COQ10D6 (https://omim.org/entry/6
14650) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 2; COQ10D2 (https://omim.org/entry/6
14651) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 3; COQ10D3 (https://omim.org/entry/6
14652) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 5; COQ10D5 (https://omim.org/entry/6
14654) 

• COENZYME Q10 DEFICIENCY, PRIMARY, 7; COQ10D7 (https://omim.org/entry/6
16276) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28coenzyme+Q10+deficiency%

5BTIAB%5D%29+NOT+%28%28secondary%5BTIAB%5D%29+OR+%28acquired%
5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D) 
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