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TABLE 298-4 Rare Mendelian Forms of Hypertension
Disease
Glucocorticoid-remediable hyperaldosteronism

Phenotype
Autosomal dominant

Genetic Cause
Chimeric 11β-hydroxylase/aldosterone gene on
chromosome 8

Absent or mild hypokalemia
Autosomal recessive
Males: pseudohermaphroditism
Females: primary amenorrhea, absent secondary sexual
characteristics
11β-hydroxylase deficiency
Autosomal recessive
Masculinization
11β-hydroxysteroid dehydrogenase defiAutosomal recessive
ciency (apparent mineralocorticoid excess Hypokalemia, low renin, low aldosterone
syndrome)
Liddle’s syndrome
Autosomal dominant
Hypokalemia, low renin, low aldosterone
Pseudohypoaldosteronism type II
Autosomal dominant
(Gordon’s syndrome)
Hyperkalemia, normal glomerular filtration rate
Hypertension exacerbated in pregnancy
Autosomal dominant
Severe hypertension in early pregnancy
Polycystic kidney disease
Autosomal dominant
Large cystic kidneys, renal failure, liver cysts, cerebral aneurysms, valvular heart disease
Pheochromocytoma
Autosomal dominant
(a) Multiple endocrine neoplasia, type 2A
Medullary thyroid carcinoma, hyperparathyroidism
(b) Multiple endocrine neoplasia, type 2B
	Medullary thyroid carcinoma, mucosal neuromas, thickened corneal nerves, alimentary ganglioneuromatoses,
marfanoid habitus
(c) von Hippel-Lindau disease
	Retinal angiomas, hemangioblastomas of the cerebellum
and spinal cord, renal cell carcinoma
(d) Neurofibromatosis type 1
Multiple neurofibromas, café-au-lait spots
17α-hydroxylase deficiency
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hypertension and patients with a history of snoring. The diagnosis can
be confirmed by polysomnography. In obese patients, weight loss may
alleviate or cure sleep apnea and related hypertension. Continuous positive airway pressure (CPAP) or bilevel positive airway pressure (BiPAP)
administered during sleep is an effective therapy for obstructive sleep
apnea. With CPAP or BiPAP, patients with apparently drug-resistant
hypertension may be more responsive to antihypertensive agents.
Coarctation of the aorta is the most common congenital cardiovascular cause of hypertension (Chap. 282). The incidence is 1–8 per
1000 live births. It is usually sporadic but occurs in 35% of children
with Turner’s syndrome. Even when the anatomic lesion is surgically
corrected in infancy, up to 30% of patients develop subsequent hypertension and are at risk of accelerated coronary artery disease and
cerebrovascular events. Patients with less severe lesions may not be
diagnosed until young adulthood. Physical findings include diminished and delayed femoral pulses and a systolic pressure gradient
between the right arm and the legs and, depending on the location of
the coarctation, between the right and left arms. A blowing systolic
murmur may be heard in the posterior left interscapular areas. The
diagnosis may be confirmed by chest x-ray and transesophageal echocardiography. Therapeutic options include surgical repair and balloon
angioplasty, with or without placement of an intravascular stent.
Subsequently, many patients do not have a normal life expectancy but
may have persistent hypertension, with death due to ischemic heart
disease, cerebral hemorrhage, or aortic aneurysm.
Several additional endocrine disorders, including thyroid diseases
and acromegaly, cause hypertension. Mild diastolic hypertension may
be a consequence of hypothyroidism, whereas hyperthyroidism may
result in systolic hypertension. Hypercalcemia of any etiology, the most
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Random mutations of the CYP17 gene on
chromosome 10

Mutations of the CYP11B1 gene on chromosome
8q21-q22
Mutations in the 11β-hydroxysteroid dehydrogenase gene
Mutation subunits of the epithelial sodium channel
SCNN1B and SCNN1C genes
Linkage to chromosomes 1q31-q42 and
17p11-q21
Missense mutation with substitution of leucine for
serine at codon 810 (MRL810)
Mutations in the PKD1 gene on chromosome
16 and PKD2 gene on chromosome 4

(a) Mutations in the RET protooncogene
(b) Mutations in the RET protooncogene

(c) Mutations in the VHL tumor-suppressor gene

(d) Mutations in the NF1 tumor-suppressor gene

common being primary hyperparathyroidism, may result in hypertension. Hypertension also may be related to a number of prescribed or
over-the-counter medications.

MONOGENIC HYPERTENSION
In addition to glucocorticoid-remediable primary aldosteronism, a
number of rare forms of monogenic hypertension have been identified
(Table 298–4). These disorders may be recognized by their characteristic phenotypes, and in many instances the diagnosis may be confirmed by genetic analysis. Several inherited defects in adrenal steroid
biosynthesis and metabolism result in mineralocorticoid-induced
hypertension and hypokalemia. In patients with a 17α-hydroxylase
deficiency, synthesis of sex hormones and cortisol is decreased
(Fig. 298-3). Consequently, these individuals do not mature sexually;
males may present with pseudohermaphroditism and females with primary amenorrhea and absent secondary sexual characteristics. Because
cortisol-induced negative feedback on pituitary ACTH production is
diminished, ACTH-stimulated adrenal steroid synthesis proximal to
the enzymatic block is increased. Hypertension and hypokalemia are
consequences of increased synthesis of mineralocorticoids proximal
to the enzymatic block, particularly desoxycorticosterone. Increased
steroid production and, hence, hypertension may be treated with
low-dose glucocorticoids. An 11β-hydroxylase deficiency results in a
salt-retaining adrenogenital syndrome that occurs in 1 in 100,000 live
births. This enzymatic defect results in decreased cortisol synthesis,
increased synthesis of mineralocorticoids (e.g., desoxycorticosterone),
and shunting of steroid biosynthesis into the androgen pathway. In
the severe form, the syndrome may present early in life, including the
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