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cortisol, which stimulates the secretion of ACTH. 
Elevated levels of ACTH cause adrenal hyperplasia 
due to the induction of adrenocortical growth.1 Ster-
oid precursors are overproduced and deflected into 
the androgen pathway.2 Mutations in the CYP21A2 
gene that cause 21-hydroxylase deficiency are the 
most common cause of the disease and account for 
approximately 95% of CAH patients. The second 
most common cause of CAH is 11β-hydroxylase 
deficiency due to mutations in the CYP11B1 gene. 
In some rare cases, CAH can be due to mutations 
in the following genes: CYP11B2, CYP17, HSD3B2 
and STAR.3

11β-hydroxylase isozymes encoded by the CYP11B1 
and CYP11B2 genes4 are members of the cytochrome 
450 superfamily and are located on human chromo-
some 8q, at a distance of approximately 40 kb.4 Both 
genes have nine exons and are 95% identical in coding 
regions and 90% in introns,5 with a 440 bp insertion in 
intron 5 of CYP11B2 being their biggest difference.2 
CYP11B1 and CYP11B2 encode for proteins that share 
approximately 93% homology.2 The CYP11B1 gene 
encodes a protein with only 11β-hydroxylase activity. 
It catalyzes the synthesis of cortisol and is regulated 
by ACTH.6 CYP11B2 is responsible for aldosterone 
synthesis. It encodes a protein with 18-hydroxylase 
and 18-oxydase activities and much lower activity of 
11β-hydroxylase. Thus it is known as “aldosterone 
synthase” and is regulated by angiotensin II and K+ 

serum levels.5 CYP11B1 mutations are responsible for 
11β-hydroxylase deficiency6 with over 90 reported 
disease-causing CYP11B1 mutations.7,8 Recombination 
between these two homologous genes is common, 
resulting in a chimeric gene which usually encodes for 
a protein with aldosterone synthase activity regulated 
by ACTH, the CYP11B1 promoter.5 Nevertheless, 
the opposite case has been reported by Hampf et al 
concerning a chimeric gene encoding cortisol from the 
CYP11B2 promoter.5 Mutations in the CYP11B1 gene 
cause 11β-hydroxylase deficiency, which is similar 
to 21-hydroxylase deficiency in the accumulation 
of steroid precursors due to stimulation of ACTH, 
and shift towards the androgen synthesis pathway 
(Table 1).9

CYP11B1 and CYP21A2 gene mutations give rise to 
hyperandrogenemia which is the most common clini-
cal outcome for NC-CAH patients. Since CYP21A2 
mutations account for 95% of CAH cases, it is not 
common practice for patients with hyperandrogen-
emia symptoms to undergo CYP11B1 screening.10,11 
In this report, 75 patients with mild hyperandrogen-
emia identified with a single or no CYP21A2 gene 
mutations were evaluated further with screening for 
CYP11B1. The evaluation of CYP11B1 involvement 
in hyperandrogenemia can contribute to improved 
treatment strategies but also potentially reassesses 
the diagnostic criteria. In this report we examine the 
novel CYP11B1 gene mutation.

Table 1. A representation of the clinical features observed in patients with 21-OHD, 11-OHD and Aldosterone Synthase Deficiency. As can 
be observed by the table below there are no similar clinical characteristics between 11-OHD and Aldosterone Synthase Deficiency
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