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Fanconi anemia is a condition that affects many parts of the body. People with this condition may have bone marrow

failure, physical abnormalities, organ defects, and an increased risk of certain cancers.
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1. Introduction

In people with familial restrictive cardiomyopathy, the heart muscle is stiff and cannot fully relax after each contraction.

Impaired muscle relaxation causes blood to back up in the atria and lungs, which reduces the amount of blood in the

ventricles.

Familial restrictive cardiomyopathy can appear anytime from childhood to adulthood. The first signs and symptoms of this

condition in children are failure to gain weight and grow at the expected rate (failure to thrive), extreme tiredness (fatigue),

and fainting. Children who are severely affected may also have abnormal swelling or puffiness (edema), increased blood

pressure, an enlarged liver, an abnormal buildup of fluid in the abdominal cavity (ascites), and lung congestion. Some

children with familial restrictive cardiomyopathy do not have any obvious signs or symptoms, but they may die suddenly

due to heart failure. Without treatment, the majority of affected children survive only a few years after they are diagnosed.

Adults with familial restrictive cardiomyopathy typically first develop shortness of breath, fatigue, and a reduced ability to

exercise. Some individuals have an irregular heart beat (arrhythmia) and may also experience a sensation of fluttering or

pounding in the chest (palpitations) and dizziness. Abnormal blood clots are commonly seen in adults with this condition.

Without treatment, approximately one-third of adults with familial restrictive cardiomyopathy do not survive more than five

years after diagnosis.

2. Frequency

Fanconi anemia occurs in 1 in 160,000 individuals worldwide. This condition is more common among people of Ashkenazi

Jewish descent, the Roma population of Spain, and Black South Africans.

3. Causes

Mutations in at least 15 genes can cause Fanconi anemia. Proteins produced from these genes are involved in a cell

process known as the FA pathway. The FA pathway is turned on (activated) when the process of making new copies of

DNA, called DNA replication, is blocked due to DNA damage. The FA pathway sends certain proteins to the area of

damage, which trigger DNA repair so DNA replication can continue.

The FA pathway is particularly responsive to a certain type of DNA damage known as interstrand cross-links (ICLs). ICLs

occur when two DNA building blocks (nucleotides) on opposite strands of DNA are abnormally attached or linked together,

which stops the process of DNA replication. ICLs can be caused by a buildup of toxic substances produced in the body or

by treatment with certain cancer therapy drugs.

Eight proteins associated with Fanconi anemia group together to form a complex known as the FA core complex. The FA

core complex activates two proteins, called FANCD2 and FANCI. The activation of these two proteins brings DNA repair

proteins to the area of the ICL so the cross-link can be removed and DNA replication can continue.

Eighty to 90 percent of cases of Fanconi anemia are due to mutations in one of three genes, FANCA, FANCC, and

FANCG. These genes provide instructions for producing components of the FA core complex. Mutations in any of the

many genes associated with the FA core complex will cause the complex to be nonfunctional and disrupt the entire FA

pathway. As a result, DNA damage is not repaired efficiently and ICLs build up over time. The ICLs stall DNA replication,



ultimately resulting in either abnormal cell death due to an inability make new DNA molecules or uncontrolled cell growth

due to a lack of DNA repair processes. Cells that divide quickly, such as bone marrow cells and cells of the developing

fetus, are particularly affected. The death of these cells results in the decrease in blood cells and the physical

abnormalities characteristic of Fanconi anemia. When the buildup of errors in DNA leads to uncontrolled cell growth,

affected individuals can develop acute myeloid leukemia or other cancers.

3.1. The Genes Associated with Fanconi Anemia

BRCA2

FANCA

FANCC

FANCG

4. Inheritance

Fanconi anemia is most often 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.

Very rarely, this condition is inherited in an X-linked recessive pattern. The gene associated with X-linked recessive

Fanconi anemia is located on the X chromosome, which is one of the two sex chromosomes. In males (who have only

one X chromosome), one altered copy of the gene in each cell is sufficient to cause the condition. In females (who have

two X chromosomes), a mutation would have to occur in both copies of the gene to cause the disorder. Because it is

unlikely that females will have two altered copies of this gene, males are affected by X-linked recessive disorders much

more frequently than females. A characteristic of X-linked inheritance is that fathers cannot pass X-linked traits to their

sons.

5. Other Names for This Condition

FA

Fanconi hypoplastic anemia

Fanconi pancytopenia

Fanconi panmyelopathy
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