2328 Table 406-10 Variants of Congenital Adrenal Hyperplasia
Variant
21-Hydroxylase deficiency (21OHD)

Gene
CYP21A2

11β-Hydroxylase deficiency (11OHD)

CYP11B1

17α-Hydroxylase deficiency (17OHD)

CYP17A1

3β-Hydroxysteroid dehydrogenase
HSD3B2
deficiency (3bHSDD)
P450 oxidoreductase deficiency (ORD) POR

Impact on Steroid Synthesis
Glucocorticoid deficiency, mineralocorticoid
deficiency, adrenal androgen excess
Glucocorticoid deficiency, mineralocorticoid
excess, adrenal androgen excess
(Glucocorticoid deficiency), mineralocorticoid
excess, androgen deficiency
Glucocorticoid deficiency, (mineralocorticoid
deficiency), adrenal androgen excess
Glucocorticoid deficiency, (mineralocorticoid
excess), androgen deficiency, skeletal malformations
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presenting during adolescence and early adulthood and with preserved
glucocorticoid production.
Androgen excess is present in all patients and manifests with broad
phenotypic variability, ranging from severe virilization of the external
genitalia in neonatal girls (e.g., 46,XX disordered sex development
[DSD]) to hirsutism and oligomenorrhea resembling a polycystic
ovary syndrome phenotype in young women with nonclassic CAH.
In countries without neonatal screening for CAH, boys with classic
CAH usually present with life-threatening adrenal crisis in the first few
weeks of life (salt-wasting crisis); a simple-virilizing genotype manifests with precocious pseudo-puberty and advanced bone age in early
childhood, whereas men with nonclassic CAH are usually detected
only through family screening.
Glucocorticoid treatment is more complex than for other causes of
primary adrenal insufficiency as it not only needed to replace missing
glucocorticoids but also to control the increased ACTH drive and subsequent androgen excess. Current treatment is hampered by the lack of
glucocorticoid preparations that mimic the diurnal cortisol secretion profile, resulting in a prolonged period of ACTH stimulation and subsequent
androgen production during the early morning hours. In childhood,

Diagnostic Marker Steroids in Serum (and Urine)
17-Hydroxyprogesterone, 21-deoxycortisol (pregnanetriol, 17-hydroxypregnanolone, pregnanetriolone)
11-Deoxycortisol, 11-deoxycorticosterone (tetrahydro11-deoxycortisol, tetrahydro-11-deoxycorticosterone)
11-Deoxycorticosterone, corticosterone, pregnenolone,
progesterone (tetrahydro-11-deoxycorticosterone, tetrahydrocorticosterone, pregnenediol, pregnanediol)
17-Hydroxypregnanolone (pregnanetriol)
Pregnenolone, progesterone, 17-hydroxyprogesterone
(pregnanediol, pregnanetriol)

optimization of growth and pubertal development are important goals of
glucocorticoid treatment, in addition to prevention of adrenal crisis and
treatment of 46,XX DSD. In adults, the focus shifts to preserving fertility
and preventing side effects of glucocorticoid overtreatment, namely, the
metabolic syndrome and osteoporosis. Fertility can be compromised in
women due to oligomenorrhea/amenorrhea with chronic anovulation as
a consequence of androgen excess. Men may develop so-called testicular
adrenal rest tumors (Fig. 406-17). These consist of hyperplastic cells with
adrenocortical characteristics located in the rete testis and should not be
confused with testicular tumors. Testicular adrenal rest tissue can compromise sperm production and induce fibrosis that may be irreversible.
TREATMENT

Congenital Adrenal Hyperplasia

Hydrocortisone is a good treatment option for the prevention of
adrenal crisis, but longer acting prednisolone may be needed to control androgen excess. In children, hydrocortisone is given in divided
doses at 1–1.5 times the normal cortisol production rate (about
10–13 mg/m2 per day). In adults, if hydrocortisone does not suffice, intermediate-acting glucocorticoids (e.g., prednisone) may be
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Figure 406-17 Imaging in congenital adrenal hyperplasia (CAH). Adrenal computed tomography scans showing homogenous bilateral
hyperplasia in a young patient with classic CAH (A) and macronodular bilateral hyperplasia (B) in a middle-aged patient with classic CAH with
longstanding poor disease control. Magnetic resonance imaging scan with T1-weighted (C) and T2-weighted (D) images showing bilateral testicular adrenal rest tumors (arrows) in a young patient with salt-wasting congenital adrenal hyperplasia. (Courtesy of N. Reisch.)

HPIM19_Part16_p2251-p2534.indd 2328

2/9/15 6:52 PM

