TABLE 298-3 Secondary Causes of Systolic and Diastolic Hypertension
Renal

Renovascular
Adrenal

Miscellaneous endocrine

Mendelian forms of hypertension

likely that primary hypertension represents a spectrum of disorders
with different underlying pathophysiologies. In the majority of patients
with established hypertension, peripheral resistance is increased and
cardiac output is normal or decreased; however, in younger patients
with mild or labile hypertension, cardiac output may be increased and
peripheral resistance may be normal.
When plasma renin activity (PRA) is plotted against 24-h sodium
excretion, ~10–15% of hypertensive patients have high PRA and 25%
have low PRA. High-renin patients may have a vasoconstrictor form
of hypertension, whereas low-renin patients may have volume-dependent hypertension. Inconsistent associations between plasma aldosterone and blood pressure have been described in patients with primary
hypertension. The association between aldosterone and blood pressure
is more striking in African Americans, and PRA tends to be low in
hypertensive African Americans. This raises the possibility that subtle
increases in aldosterone may contribute to hypertension in at least
some groups of patients who do not have overt primary aldosteronism. Furthermore, spironolactone, an aldosterone antagonist, may be
a particularly effective antihypertensive agent for some patients with
primary hypertension, including some patients with “drug-resistant”
hypertension.
OBESITY AND THE METABOLIC SYNDROME
(See also Chap. 422) There is a well-documented association between
obesity (body mass index >30 kg/m2) and hypertension. Further,
cross-sectional studies indicate a direct linear correlation between
body weight (or body mass index) and blood pressure. Centrally
located body fat is a more important determinant of blood pressure
elevation than is peripheral body fat. In longitudinal studies, a direct
correlation exists between change in weight and change in blood
pressure over time. Sixty percent of hypertensive adults are more than
20% overweight. It has been established that 60–70% of hypertension
in adults may be directly attributable to adiposity.
Hypertension and dyslipidemia frequently occur together and in
association with resistance to insulin-stimulated glucose uptake. This
clustering of risk factors is often, but not invariably, associated with
obesity, particularly abdominal obesity. Insulin resistance also is associated with an unfavorable imbalance in the endothelial production of
mediators that regulate platelet aggregation, coagulation, fibrinolysis,
and vessel tone. When these risk factors cluster, the risks for CHD,
stroke, diabetes, and cardiovascular disease mortality are increased
further.
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RENAL PARENCHYMAL DISEASES
Virtually all disorders of the kidney may cause hypertension
(Table 298-3), and renal disease is the most common cause of secondary hypertension. Hypertension is present in >80% of patients
with chronic renal failure. In general, hypertension is more severe in
glomerular diseases than in interstitial diseases such as chronic pyelonephritis. Conversely, hypertension may cause nephrosclerosis, and in
some instances it may be difficult to determine whether hypertension
or renal disease was the initial disorder. Proteinuria >1000 mg/d and
an active urine sediment are indicative of primary renal disease. In
either instance, the goals are to control blood pressure and retard the
rate of progression of renal dysfunction.

Hypertensive Vascular Disease

Medications

Psychogenic, diencephalic syndrome, familial
dysautonomia, polyneuritis (acute porphyria,
lead poisoning), acute increased intracranial
pressure, acute spinal cord section
Hypothyroidism, hyperthyroidism, hypercalcemia, acromegaly
High-dose estrogens, adrenal steroids, decongestants, appetite suppressants, cyclosporine,
tricyclic antidepressants, monoamine oxidase
inhibitors, erythropoietin, nonsteroidal antiinflammatory agents, cocaine
See Table 298-4
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Aortic coarctation
Obstructive sleep apnea
Preeclampsia/eclampsia
Neurogenic

Parenchymal diseases, renal cysts (including polycystic kidney disease), renal tumors
(including renin-secreting tumors), obstructive
uropathy
Arteriosclerotic, fibromuscular dysplasia
Primary aldosteronism, Cushing’s syndrome,
17α-hydroxylase deficiency, 11β-hydroxylase
deficiency, 11-hydroxysteroid dehydrogenase
deficiency (licorice), pheochromocytoma

Depending on the populations studied and the methodologies for 1617
defining insulin resistance, ~25–50% of nonobese, nondiabetic hypertensive persons are insulin resistant. The constellation of insulin resistance, abdominal obesity, hypertension, and dyslipidemia has been
designated as the metabolic syndrome. As a group, first-degree relatives of patients with primary hypertension are also insulin resistant,
and hyperinsulinemia (a surrogate marker of insulin resistance) may
predict the eventual development of hypertension and cardiovascular
disease. Although the metabolic syndrome may in part be heritable
as a polygenic condition, the expression of the syndrome is modified
by environmental factors, such as degree of physical activity and diet.
Insulin sensitivity increases and blood pressure decreases in response
to weight loss. The recognition that cardiovascular disease risk factors tend to cluster within individuals has important implications
for the evaluation and treatment of hypertension. Evaluation of both
hypertensive patients and individuals at risk for developing hypertension should include assessment of overall cardiovascular disease risk.
Similarly, introduction of lifestyle modification strategies and drug
therapies should address overall risk and not focus exclusively on
hypertension.

RENOVASCULAR HYPERTENSION
Hypertension due to an occlusive lesion of a renal artery, renovascular
hypertension, is a potentially curable form of hypertension. In the initial stages, the mechanism of hypertension generally is related to activation of the renin-angiotensin system. However, renin activity and
other components of the renin-angiotensin system may be elevated
only transiently; over time, recruitment of other pressure mechanisms
may contribute to elevated arterial pressure. Two groups of patients
are at risk for this disorder: older arteriosclerotic patients who have
a plaque obstructing the renal artery, frequently at its origin, and
patients with fibromuscular dysplasia. Atherosclerosis accounts for the
large majority of patients with renovascular hypertension. Although
fibromuscular dysplasia may occur at any age, it has a strong predilection for young white women. The prevalence in females is eightfold
that in males. There are several histologic variants of fibromuscular dysplasia, including medial fibroplasia, perimedial fibroplasia,
medial hyperplasia, and intimal fibroplasia. Medial fibroplasia is the
most common variant and accounts for approximately two-thirds of
patients. The lesions of fibromuscular dysplasia are frequently bilateral
and, in contrast to atherosclerotic renovascular disease, tend to affect
more distal portions of the renal artery.
Several clues from the history and physical examination may suggest renovascular hypertension. The diagnosis should be considered
in patients with other evidence of atherosclerotic vascular disease.
Although response to antihypertensive therapy does not exclude the
diagnosis, severe or refractory hypertension, recent loss of hypertension control or recent onset of moderately severe hypertension, and
unexplained deterioration of renal function or deterioration of renal
function associated with an ACE inhibitor should raise the possibility
of renovascular hypertension. Approximately 50% of patients with
renovascular hypertension have an abdominal or flank bruit, and the
bruit is more likely to be hemodynamically significant if it lateralizes
or extends throughout systole into diastole.
If blood pressure is adequately controlled with a simple antihypertensive regimen and renal function remains stable, there may be little
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