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Congenital adrenal hyperplasia due to 11-beta-hydroxylase 
deficiency

Description 

Congenital adrenal hyperplasia (CAH) due to 11-beta-hydroxylase deficiency is one of a 
group of disorders (collectively called congenital adrenal hyperplasia) that affect the 
adrenal glands. The adrenal glands are located on top of the kidneys and produce a 
variety of hormones that regulate many essential functions in the body. In people with 
CAH due to 11-beta-hydroxylase deficiency, the adrenal glands produce excess 
androgens, which are male sex hormones.

There are two types of CAH due to 11-beta-hydroxylase deficiency, the classic form and 
the non-classic form. The classic form is the more severe of the two types.

Females with the classic form of CAH due to 11-beta-hydroxylase deficiency have 
external genitalia that do not look clearly male or female (atypical genitalia). However, 
the internal reproductive organs develop normally. Males and females with the classic 
form of this condition have early development of their secondary sexual characteristics 
such as growth of facial and pubic hair, deepening of the voice, appearance of acne, 
and onset of a growth spurt. The early growth spurt can prevent growth later in 
adolescence and lead to short stature in adulthood. In addition, approximately two-thirds 
of individuals with the classic form of CAH due to 11-beta-hydroxylase deficiency have 
high blood pressure (hypertension). Hypertension typically develops within the first year 
of life.

Females with the non-classic form of CAH due to 11-beta-hydroxylase deficiency have 
normal female genitalia. As affected females get older, they may develop excessive 
body hair growth (hirsutism) and irregular menstruation. Males with the non-classic form 
of this condition do not typically have any signs or symptoms except for short stature. 
Hypertension is not a feature of the non-classic form of CAH due to 11-beta-
hydroxylase deficiency.

Frequency 

CAH due to 11-beta-hydroxylase deficiency accounts for 5 to 8 percent of all cases of 
congenital adrenal hyperplasia. It is estimated that CAH due to 11-beta-hydroxylase 
deficiency occurs in 1 in 100,000 to 200,000 newborns. This condition is more common 
in Moroccan Jews living in Israel, occurring in approximately 1 in 5,000 to 7,000 

https://medlineplus.gov/genetics/condition/hypertension/
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newborns. The classic form of CAH due to 11-beta-hydroxylase deficiency appears to be much 
more common than the non-classic form.

Causes 

Mutations in the CYP11B1 gene cause CAH due to 11-beta-hydroxylase deficiency. The 
CYP11B1 gene provides instructions for making an enzyme called 11-beta-hydroxylase. 
This enzyme is found in the adrenal glands, where it helps produce hormones called 
cortisol and corticosterone. Cortisol has numerous functions, such as maintaining blood 
sugar (glucose) levels, protecting the body from stress, and suppressing inflammation. 
Corticosterone gets converted to the hormone aldosterone, which helps control blood 
pressure by maintaining proper salt and fluid levels in the body.

CAH due to 11-beta-hydroxylase deficiency is caused by a shortage (deficiency) of the 
11-beta-hydroxylase enzyme. When 11-beta-hydroxylase is lacking, precursors that are 
used to form cortisol and corticosterone build up in the adrenal glands and are 
converted to androgens. The excess production of androgens leads to abnormalities of 
sexual development, particularly in females with CAH due to 11-beta-hydroxylase 
deficiency. A buildup in the precursors used to form corticosterone increases salt 
retention, leading to hypertension in individuals with the classic form of CAH due to 11-
beta-hydroxylase deficiency.

The amount of functional 11-beta-hydroxylase enzyme that an individual produces 
typically determines the extent of abnormal sexual development. Individuals with the 
classic form of the condition usually have CYP11B1 gene mutations that result in the 
production of an enzyme with low levels of function or no function at all. Individuals with 
the non-classic form of the condition typically have CYP11B1 gene mutations that lead 
to the production of an enzyme with moderately reduced function. The severity of the 
signs and symptoms of sexual development do not appear to be related to the severity 
of the hypertension. 

Learn more about the gene associated with Congenital adrenal hyperplasia due to 11-
beta-hydroxylase deficiency 
 
• CYP11B1 

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.

Other Names for This Condition 
 
• 11 beta hydroxylase deficiency 

• 11b hydroxylase deficiency 

https://medlineplus.gov/genetics/gene/cyp11b1/
https://medlineplus.gov/genetics/gene/cyp11b1/
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• Adrenal hyperplasia, hypertensive form 

• Deficiency of steroid 11-beta-monooxygenase 

• P450C11B1 deficiency 

• Steroid 11 beta hydroxylase deficiency 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Deficiency of steroid 11-beta-monooxygenase (https://ww

w.ncbi.nlm.nih.gov/gtr/conditions/C0268292/) 
 

Genetic and Rare Diseases Information Center 
 
• Congenital adrenal hyperplasia due to 11-beta-hydroxylase deficiency (https://raredi

seases.info.nih.gov/diseases/5658/index) 
 

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

 

Catalog of Genes and Diseases from OMIM 
 
• ADRENAL HYPERPLASIA, CONGENITAL, DUE TO STEROID 11-BETA-

HYDROXYLASE DEFICIENCY (https://omim.org/entry/202010) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%2811+beta+hydroxylase+de

ficiency%5BTIAB%5D%29+OR+%28steroid+11+beta+hydroxylase+deficiency%5BT
IAB%5D%29+OR+%2811+hydroxylase+deficiency%5BTIAB%5D%29%29+AND+en
glish%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp
%5D) 

References 
 
• Krone N, Riepe FG, Gotze D, Korsch E, Rister M, Commentz J, Partsch CJ,

Grotzinger J, Peter M, Sippell WG. Congenital adrenal hyperplasia due to11-
hydroxylase deficiency: functional characterization of two novel pointmutations and a 
three-base pair deletion in the CYP11B1 gene. J Clin EndocrinolMetab. 2005 Jun;90(
6):3724-30. doi: 10.1210/jc.2005-0089. Epub 2005 Mar 8. Citation on PubMed (https
://pubmed.ncbi.nlm.nih.gov/15755848) 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0268292/
https://rarediseases.info.nih.gov/diseases/5658/index
https://rarediseases.org/
https://omim.org/entry/202010
https://omim.org/entry/202010
https://pubmed.ncbi.nlm.nih.gov/?term=%28%2811+beta+hydroxylase+deficiency%5BTIAB%5D%29+OR+%28steroid+11+beta+hydroxylase+deficiency%5BTIAB%5D%29+OR+%2811+hydroxylase+deficiency%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://pubmed.ncbi.nlm.nih.gov/15755848


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 4

• Nimkarn S, New MI. Steroid 11beta- hydroxylase deficiency congenital 
adrenalhyperplasia. Trends Endocrinol Metab. 2008 Apr;19(3):96-9. doi:10.1016/j.
tem.2008.01.002. Epub 2008 Feb 21. Citation on PubMed (https://pubmed.ncbi.nlm.
nih.gov/18294861) 

• Parajes S, Loidi L, Reisch N, Dhir V, Rose IT, Hampel R, Quinkler M, ConwayGS, 
Castro-Feijoo L, Araujo-Vilar D, Pombo M, Dominguez F, Williams EL, Cole TR,Kirk 
JM, Kaminsky E, Rumsby G, Arlt W, Krone N. Functional consequences of 
sevennovel mutations in the CYP11B1 gene: four mutations associated with 
nonclassicand three mutations causing classic 11beta-hydroxylase deficiency. J 
ClinEndocrinol Metab. 2010 Feb;95(2):779-88. doi: 10.1210/jc.2009-0651. Epub 
2010 Jan20. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/20089618) or 
Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC284
6960/) 

• Peter M. Congenital adrenal hyperplasia: 11beta-hydroxylase deficiency. 
SeminReprod Med. 2002 Aug;20(3):249-54. doi: 10.1055/s-2002-35389. Citation on 
PubMed (https://pubmed.ncbi.nlm.nih.gov/12428205) 

• Zhu YS, Cordero JJ, Can S, Cai LQ, You X, Herrera C, DeFillo-Ricart M,Shackleton 
C, Imperato-McGinley J. Mutations in CYP11B1 gene: phenotype-
genotypecorrelations. Am J Med Genet A. 2003 Oct 15;122A(3):193-200. doi:10.
1002/ajmg.a.20108. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/12966519
) 
                             

Last updated September 1, 2018

https://pubmed.ncbi.nlm.nih.gov/18294861
https://pubmed.ncbi.nlm.nih.gov/20089618
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2846960/
https://pubmed.ncbi.nlm.nih.gov/12428205
https://pubmed.ncbi.nlm.nih.gov/12428205
https://pubmed.ncbi.nlm.nih.gov/12966519

