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A novel CYP11B1 mutation in a Turkish patient
with 11B-hydroxylase deficiency: An association
with the severe hypokalemia leading to rhabdomyolysis
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Dear Sir,

Congenital adrenal hyperplasia (CAH) is an auto-
somal recessive disorder caused by the loss of one of
five steroidogenic enzymes affecting cortisol synthesis.
Deficiency of 21-hydroxylase is the most common
cause of CAH, accounting for more than 90% of all
cases; it is followed in frequency by 11B-hydroxylase
deficiency (11BOHD), reported to be between 3%
and 5% of cases.! Kelestimur et al found that, based
on 11-deoxycortisol response to ACTH stimulation,
6.5% of hirsute women in a Turkish population had
11BOHD.? The 11B-hydroxylase gene is located on
chromosome 8q21-q22. In 11fOHD, 11-deoxycortisol
cannot be converted to cortisol, and deoxycorticos-
terone (DOC) cannot be converted to corticosterone.
Enzyme inhibition stimulates ACTH secretion result-
ing in excess androgen and DOC. DOC, which is a
less potent mineralocorticoid, causes hypokalemia
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and hypertension. Two thirds of 11BOHD cases have
hypertension. In the classical form of 11BOHD, hyper-
tension in both sexes, ambiguous genitalia in women
and increased penile length with normal external
genitalia and gynecomastia in men are observed.! We
present a case of 11BOHD with severe hypokalemia
and in which we have found a novel mutation.

A 20-year-old male patient who had been on steroid
replacement treatment for adrenal insufficiency for
18 years was admitted to our emergency department
with spasms, dyspnea and syncope attacks. On ad-
mission, there was severe hypokalemia with a blood
potassium level of 1.4 mEq/L. The patient’s history
revealed a surgery due to ileus and high blood pres-
sure levels. The other laboratory test results were as
follows: AST: 358U/L, ALT: 163U/L, CK: 12740U/L,
CKBM: 117U/L, creatinine: 0.81mg/dl, Na: 149meq/L,
K: 1.4meq/L, myoglobin >3000ng/ml, ACTH: 16.6
pg/mL, cortisol: 5.14ug/dL, fT3: 2.15 pg/mL, {T4:
1.40ng/dL, TSH: 1.51ulU/ml, Total Testosterone:
3.44ng/mL (1.75-7.81), Free Testosterone: 23.1pg/
mL (8.69-54.69), DHEAS: 114.9pg/dL, 170H pro-
gesterone: 9.4ng/mL. High myoglobin and creatinine
kinase (CK) levels were indicative of rhabdomyolysis.
11BOHD-related CAH was suspected, as the patient
had adrenal insufficiency and hypertension as well as
resistant hypokalemia in spite of potassium intravenous
infusion. Spironolactone treatment was started and, at
follow-up, potassium levels were back to normal. The



A novel mutation in deficiency of 11B-Hydroxylase

301

hypokalemia-related rhabdomyolysis regressed. Steroid
treatment was reduced to the physiological replacement
level. In the patient’s genetic examination, “p.A199P
(c.595G >C) and p.R448H (c.1343G >A) compound
heterozygous mutations” were detected in 11 beta
hydroxylase (CYP11B1) whole genome sequencing
analysis. This is of note, since p.A199P (c.595G>C)
mutations have not previously been described in this
clinical condition. This novel mutation was evalu-
ated, via application of MutationTaster and SIFT in
silico analysis software, as being a disease-causing
mutation. It was shown by further sequencing of the
parents that this novel mutation was inherited from
the mother. The father was a carrier of the p.R448H
mutation (Figure 1A, B).

Herein we have described a case of 11OHD

with a compound heterozygous mutation presenting
as severe hypokalemia. Approximately 90 different
CYP11B1 gene mutations have been described in the
literature. These mutations are located over the entire
coding region generally accumulated in exons 2, 6,
7 and 8. There is no correlation between a specific
CYPI11B1 gene mutation and the clinical picture of
11BOHD, since the same mutation can cause different
clinical features with regard to onset of symptoms,
age at diagnosis, severity of virilization and hyper-
tension.'” According to in vitro studies, the R448H
mutation, which is very frequent among 113OHD
patients, completely impairs 11fOH enzyme activ-
ity.* The second mutation found in our patient is the
novel p.A199P mutation, which should result in a
nonfunctional protein. Rosler reported 26 patients
with CAH due to 11beta hydroxylase deficiency
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Figure 1. A: p.A199P (¢.595G>C) mutation. Upper part for the mother of the patient, lower part for the patient. B: p.R448H (c.1343G>A
mutation. Middle part for the father of the patient, lower part for the patient.



302

B-S. YUREKLI ET AL

identified in a study of 18 Jewish families. It was
shown that the clinical picture of androgen excess
varies from the mildest form to the most severe form
of masculinization. In these patients, there was no
correlation between androgen excess and mineralo-
corticoid excess. Overt hypokalemia was present in 6
out of the 26 patients. Even though very low plasma
renin levels were present in almost all patients, high
blood pressure was not always present. The clinical
picture of this disorder shows great variability as to
signs of mineralocorticoid and androgen excess. This
condition is not invariably correlated with the levels
of hormones.’ In our patient, we had no measurement
of renin and 11-DOC concentrations, nor could we
find any laboratory results relating to his past medi-
cal history. Nevertheless, our case suggests that the
compound heterozygous p.A199P/R448H mutation
may predict severe CAH phenotype regarding the
degree of hypokalemia.
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