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Context: Mutations in the gene encoding steroidogenic acute regu-
latory protein (StAR) are the most common cause of lipoid congenital
adrenal hyperplasia (lipoid CAH), a disorder characterized by adrenal
insufficiency and deficient gonadal steroid synthesis, resulting in
female external genitalia in both genetic sexes.

Objective: We describe three new cases of lipoid CAH caused by novel
mutations in the StAR gene.

Patients: An XY subject of Yemeni descent presented with adrenal
insufficiency and severe undervirilization. Magnetic resonance im-
aging (MRI) of the brain showed enlarged subarachnoid spaces con-
sistent with frontal and temporal atrophy. Two XX siblings of Pal-
estinian descent presented with neonatal adrenal insufficiency. One

had a borderline intelligence quotient and features of attention deficit
hyperactivity disorder. MRI showed areas of supratentorial white
matter lesions. In her sister, MRI revealed a Chiari-I malformation.

Results: The XY subject was found to have a missense mutation
(R182C). Both XX siblings had a dinucleotide deletion at nucleotides
327–328 that induces a frame shift that truncates the StAR protein
after 68 amino acids.

Conclusions: These cases broaden the spectrum of known StAR
mutations and suggest that disorders of central nervous system de-
velopment may arise because of StAR deficiency and/or the metabolic
consequences of neonatal adrenal deficiency. (J Clin Endocrinol
Metab 90: 6303–6309, 2005)

LIPOID CONGENITAL ADRENAL hyperplasia (lipoid
CAH) is a severe form of congenital adrenal insuffi-

ciency. It is characterized by lipid droplet accumulation in
the cytoplasm of the adrenocortical cells and deficient pro-
duction of glucocorticoids and mineralocorticoids. Most
cases of lipoid CAH are caused by recessive mutations in the
gene encoding steroidogenic acute regulatory protein
(StAR), a protein that plays an essential role in cholesterol
transfer from the outer to the inner mitochondrial mem-
brane, thus providing the substrate for steroid hormone bio-
synthesis (1–4). Once in the mitochondria, cholesterol is con-
verted to pregnenolone by the cytochrome P450 side-chain
cleavage (CYP11A1) enzyme, thereby initiating steroid bio-
synthesis. StAR mutations have been described most fre-
quently in the Japanese and Palestinian populations, in part
because certain mutations occur repeatedly, probably reflect-
ing a founder effect (3, 5, 6). Although less common than
mutations in StAR, mutations in CYP11A1 can also cause
lipoid CAH (7–9).

The pathogenesis of lipoid CAH is thought to involve two
distinct steps. The loss of StAR inhibits steroidogenesis be-
cause of impaired cholesterol transport. In addition, the ac-
cumulation of lipids is toxic to cells, ultimately leading to
destruction of tissues, such as the adrenal and gonads, which
actively synthesize steroids (3). In addition to adrenal insuf-
ficiency, XY subjects with StAR mutations develop as phe-
notypic females because testosterone synthesis is impaired
during fetal development. The ovary in XX subjects is ini-
tially spared damage because steroidogenesis is delayed un-
til the time of puberty, after which stimulation of steroido-
genesis by the tropic hormones LH and FSH causes
progressive damage to the ovary (10, 11).

In this report we describe the clinical features of three
patients with StAR mutations. In addition to recognized fea-
tures of lipoid CAH, each of these individuals has evidence
of central nervous system (CNS) abnormalities. Although
these abnormalities may be independent of StAR deficiency,
the expression of StAR in the brain raises the possibility that
it may play a role in brain development or function (12–15).

Patients and Methods
Hormonal testing

ACTH stimulation tests were performed with 0.25 mg Cortrosyn as
previously described (16). Human chorionic gonadotropin stimulation
tests were performed to assess the functional capacity of the testes as
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