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Immune dysregulation, polyendocrinopathy, enteropathy, X-
linked syndrome

Description 

Immune dysregulation, polyendocrinopathy, enteropathy, X-linked (IPEX) syndrome 
primarily affects males and is caused by problems with the immune system. The 
immune system normally protects the body from foreign invaders, such as bacteria and 
viruses, by recognizing and attacking these invaders and clearing them from the body. 
However, the immune system can malfunction and attack the body's own tissues and 
organs instead, which is known as autoimmunity. IPEX syndrome is characterized by 
the development of multiple autoimmune disorders in affected individuals. Although 
IPEX syndrome can affect many different areas of the body, autoimmune disorders 
involving the intestines, skin, and hormone-producing (endocrine) glands occur most 
often. IPEX syndrome can be life-threatening in early childhood.

Almost all individuals with IPEX syndrome develop a disorder of the intestines called 
autoimmune enteropathy. Autoimmune enteropathy occurs when certain cells in the 
intestines are destroyed by a person's immune system. It causes severe diarrhea, which 
is usually the first symptom of IPEX syndrome. Autoimmune enteropathy typically 
begins in the first few months of life. It can cause failure to gain weight and grow at the 
expected rate (failure to thrive) and general wasting and weight loss (cachexia).

People with IPEX syndrome frequently develop inflammation of the skin, called 
dermatitis. Eczema is the most common type of dermatitis that occurs in this syndrome, 
and it causes abnormal patches of red, irritated skin. Other skin disorders that cause 
similar symptoms are sometimes present in IPEX syndrome.

The term polyendocrinopathy is used in IPEX syndrome because individuals can 
develop multiple disorders of the endocrine glands. Type 1 diabetes mellitus is an 
autoimmune condition involving the pancreas and is the most common endocrine 
disorder present in people with IPEX syndrome. It usually develops within the first few 
months of life and prevents the body from properly controlling the amount of sugar in 
the blood. Autoimmune thyroid disease may also develop in people with IPEX syndrome.
 The thyroid gland is a butterfly-shaped organ in the lower neck that produces hormones.
 This gland is commonly underactive (hypothyroidism) in individuals with this disorder, 
but may become overactive (hyperthyroidism).

Individuals with IPEX syndrome typically develop other types of autoimmune disorders 
in addition to those that involve the intestines, skin, and endocrine glands. Autoimmune 

https://medlineplus.gov/genetics/condition/type-1-diabetes/
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blood disorders are common; about half of affected individuals have low levels of red 
blood cells (anemia), platelets (thrombocytopenia), or certain white blood cells (
neutropenia) because these cells are attacked by the immune system. In some 
individuals, IPEX syndrome involves the liver and kidneys.

Frequency 

IPEX syndrome is a rare disorder that affects an estimated 1 in 1.6 million people.

Causes 

Mutations in the FOXP3 gene cause IPEX syndrome. The protein produced from this 
gene is a transcription factor, which means that it attaches (binds) to specific regions of 
DNA and helps control the activity of particular genes. This protein is essential for the 
production and normal function of certain immune cells called regulatory T cells. 
Regulatory T cells play an important role in controlling immune responses and 
preventing autoimmune disorders. Mutations in the FOXP3 gene impair the normal 
function of regulatory T cells, making it difficult for the body to turn off immune 
responses when they are not needed. Normal body tissues and organs are attacked, 
causing the multiple autoimmune disorders that develop in people with IPEX syndrome. 

Learn more about the gene associated with Immune dysregulation, polyendocrinopathy, 
enteropathy, X-linked syndrome 
 
• FOXP3 

Inheritance 

IPEX syndrome is inherited in an X-linked recessive pattern. The FOXP3 gene 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 
must be present in both copies of the gene to cause the disorder. 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.

Some people have conditions that appear identical to IPEX syndrome, but they do not 
have mutations in the FOXP3 gene. These conditions do not follow an X-linked 
inheritance pattern, and females can be affected. Such conditions are classified as 
IPEX-like syndromes.

Other Names for This Condition 
 
• Autoimmunity-immunodeficiency syndrome, X-linked 

• Diabetes mellitus, congenital insulin-dependent, with fatal secretory diarrhea 

• Diarrhea, polyendocrinopathy, fatal infection syndrome, X-linked 

https://medlineplus.gov/genetics/gene/foxp3/
https://medlineplus.gov/genetics/gene/foxp3/
https://medlineplus.gov/genetics/gene/foxp3/
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• Enteropathy, autoimmune, with hemolytic anemia and polyendocrinopathy 

• IDDM-secretory diarrhea syndrome 

• Immunodeficiency, polyendocrinopathy, and enteropathy, X-linked 

• Insulin-dependent diabetes mellitus secretory diarrhea syndrome 

• IPEX syndrome 

• Polyendocrinopathy, immune dysfunction, and diarrhea, X-linked 

• X-linked autoimmunity-allergic dysregulation syndrome 

• XLAAD 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Insulin-dependent diabetes mellitus secretory diarrhea 

syndrome (https://www.ncbi.nlm.nih.gov/gtr/conditions/C0342288/) 
 

Genetic and Rare Diseases Information Center 
 
• Immune dysregulation-polyendocrinopathy-enteropathy-X-linked syndrome (https://r

arediseases.info.nih.gov/diseases/1850/index) 
 

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

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Immune dysregulation,

 polyendocrinopathy, enteropathy, X-linked syndrome%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• IMMUNODYSREGULATION, POLYENDOCRINOPATHY, AND ENTEROPATHY, X-

LINKED; IPEX (https://omim.org/entry/304790) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28immune+dysregulation+p

olyendocrinopathy+enteropathy+x-linked%29+OR+%28IPEX%5BTIAB%5D%29%29
+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1080+days%2
2%5Bdp%5D) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0342288/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0342288/
https://rarediseases.info.nih.gov/diseases/1850/index
https://rarediseases.org/
https://clinicaltrials.gov/search?cond=%22Immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome%22
https://omim.org/entry/304790
https://omim.org/entry/304790
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28immune+dysregulation+polyendocrinopathy+enteropathy+x-linked%29+OR+%28IPEX%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1080+days%22%5Bdp%5D
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