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ACAD9 deficiency is a condition that varies in severity and can cause muscle weakness (myopathy), heart problems, and

intellectual disability. Nearly all affected individuals have a buildup of a chemical called lactic acid in the body (lactic

acidosis). Additional signs and symptoms that affect other body systems occur in rare cases.
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1. Introduction

Mildly affected individuals with ACAD9 deficiency usually experience nausea and extreme fatigue in response to physical

activity (exercise intolerance). People with ACAD9 deficiency who are moderately affected have low muscle tone

(hypotonia) and weakness in the muscles used for movement (skeletal muscles). Severely affected individuals have brain

dysfunction combined with myopathy (encephalomyopathy); these individuals usually also have an enlarged and

weakened heart muscle (hypertrophic cardiomyopathy), which is typically fatal in infancy or childhood.

Individuals with ACAD9 deficiency who survive past early childhood often have intellectual disability and may develop

seizures. Rare signs and symptoms of ACAD9 deficiency include movement disorders and problems with liver and kidney

function.

Some individuals with ACAD9 deficiency have had improvement in muscle strength and a reduction in lactic acid levels

with treatment.

2. Frequency

The prevalence of ACAD9 deficiency is unknown. At least 25 people with this condition have been described in the

scientific literature.

3. Causes

ACAD9 deficiency is caused by mutations in the ACAD9 gene. This gene provides instructions for making an enzyme that

is critical in helping assemble a group of proteins known as complex I. Complex I is found in mitochondria, which are the

energy-producing structures inside cells. Complex I is one of several complexes that carry out a multistep process called

oxidative phosphorylation, through which cells derive much of their energy.

The ACAD9 enzyme also plays a role in fatty acid oxidation, a multistep process that occurs within mitochondria to break

down (metabolize) fats and convert them into energy. The ACAD9 enzyme helps metabolize a certain group of fats called

long-chain fatty acids. Fatty acids are a major source of energy for the heart and muscles. During periods without food

(fasting), fatty acids are also an important energy source for the liver and other tissues.

Some ACAD9 gene mutations disrupt complex I assembly as well as long-chain fatty acid oxidation, while others affect

only complex I assembly. The mutations that affect both of the enzyme's functions tend to be associated with the most

severe signs and symptoms of ACAD9 deficiency, such as encephalomyopathy and hypertrophic cardiomyopathy.

Although the exact mechanism is unclear, it is likely that cells that are less able to produce energy die off, particularly cells

in the brain, skeletal muscle, and other tissues and organs that require a lot of energy. The loss of cells in these tissues is

thought to lead to the signs and symptoms of ACAD9 deficiency.

3.1. The gene associated with ACAD9 deficiency

ACAD9



4. 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.

5. Other Names for This Condition

acyl-CoA dehydrogenase 9 deficiency

deficiency of acyl-CoA dehydrogenase family member 9

mitochondrial complex I deficiency due to ACAD9 deficiency
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