1616 renal damage, primarily in experimental animals, suggest that loss of
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autoregulation of renal blood flow at the afferent arteriole results in
transmission of elevated pressures to an unprotected glomerulus with
ensuing hyperfiltration, hypertrophy, and eventual focal segmental
glomerular sclerosis. With progressive renal injury there is a loss of
autoregulation of renal blood flow and glomerular filtration rate,
resulting in a lower blood pressure threshold for renal damage and
a steeper slope between blood pressure and renal damage. The result
may be a vicious cycle of renal damage and nephron loss leading to
more severe hypertension, glomerular hyperfiltration, and further
renal damage. Glomerular pathology progresses to glomerulosclerosis,
and eventually the renal tubules may also become ischemic and gradually atrophic. The renal lesion associated with malignant hypertension
consists of fibrinoid necrosis of the afferent arterioles, sometimes
extending into the glomerulus, and may result in focal necrosis of the
glomerular tuft.
Clinically, macroalbuminuria (a random urine albumin/creatinine
ratio >300 mg/g) or microalbuminuria (a random urine albumin/
creatinine ratio 30–300 mg/g) are early markers of renal injury. These
are also risk factors for renal disease progression and cardiovascular
disease.
PERIPHERAL ARTERIES
In addition to contributing to the pathogenesis of hypertension, blood
vessels are a target organ for atherosclerotic disease secondary to
long-standing elevated blood pressure. In hypertensive patients, vascular disease is a major contributor to stroke, heart disease, and renal
failure. Further, hypertensive patients with arterial disease of the lower
extremities are at increased risk for future cardiovascular disease.
Although patients with stenotic lesions of the lower extremities may
be asymptomatic, intermittent claudication is the classic symptom
of PAD. The ankle-brachial index is a useful approach for evaluating PAD and is defined as the ratio of noninvasively assessed ankle
to brachial (arm) systolic blood pressure. An ankle-brachial index
<0.90 is considered diagnostic of PAD and is associated with >50%
stenosis in at least one major lower limb vessel. An ankle-brachial
index <0.80 is associated with elevated blood pressure, particularly
systolic blood pressure.

DEFINING HYPERTENSION
From an epidemiologic perspective, there is no obvious level of blood
pressure that defines hypertension. In adults, there is a continuous,
incremental risk of cardiovascular disease, stroke, and renal disease
across levels of both systolic and diastolic blood pressure. The Multiple
Risk Factor Intervention Trial (MRFIT), which included >350,000
male participants, demonstrated a continuous and graded influence of
both systolic and diastolic blood pressure on CHD mortality, extending down to systolic blood pressures of 120 mmHg. Similarly, results
of a meta-analysis involving almost 1 million participants indicate that
ischemic heart disease mortality, stroke mortality, and mortality from
other vascular causes are directly related to the height of the blood
pressure, beginning at 115/75 mmHg, without evidence of a threshold.
Cardiovascular disease risk doubles for every 20-mmHg increase in
systolic and 10-mmHg increase in diastolic pressure. Among older
individuals, systolic blood pressure and pulse pressure are more
powerful predictors of cardiovascular disease than is diastolic blood
pressure.
Clinically, hypertension may be defined as that level of blood pressure at which the institution of therapy reduces blood pressure–related
morbidity and mortality. Current clinical criteria for defining hypertension generally are based on the average of two or more seated blood
pressure readings during each of two or more outpatient visits. A
recent classification recommends blood pressure criteria for defining
normal blood pressure, prehypertension, hypertension (stages I and II),
and isolated systolic hypertension, which is frequent among the elderly
(Table 298-1). In children and adolescents, hypertension generally is
defined as systolic and/or diastolic blood pressure consistently >95th
percentile for age, sex, and height. Blood pressures between the 90th
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TABLE 298-1 Blood Pressure Classification
Blood Pressure
Classification
Normal
Prehypertension
Stage 1 hypertension
Stage 2 hypertension
Isolated systolic
hypertension

Systolic, mmHg
<120
120–139
140–159
≥160
≥140

Diastolic, mmHg
and <80
or 80–89
or 90–99
or ≥100
and <90

Source: Adapted from AV Chobanian et al: JAMA 289:2560, 2003.

and 95th percentiles are considered prehypertensive and are an indication for lifestyle interventions.
Home blood pressure and average 24-h ambulatory blood pressure measurements are generally lower than clinic blood pressures.
Because ambulatory blood pressure recordings yield multiple readings
throughout the day and night, they provide a more comprehensive
assessment of the vascular burden of hypertension than do a limited
number of office readings. Increasing evidence suggests that home
blood pressures, including 24-h blood pressure recordings, more
reliably predict target organ damage than do office blood pressures.
Blood pressure tends to be higher in the early morning hours, soon
after waking, than at other times of day. Myocardial infarction and
stroke are more common in the early morning hours. Nighttime blood
pressures are generally 10–20% lower than daytime blood pressures,
and an attenuated nighttime blood pressure “dip” may be associated
with increased cardiovascular disease risk. Recommended criteria for
a diagnosis of hypertension, based on 24-h blood pressure monitoring,
are average awake blood pressure ≥135/85 mmHg and asleep blood
pressure ≥120/75 mmHg. These levels approximate a clinic blood pressure of 140/90 mmHg.
Approximately 15–20% of patients with stage 1 hypertension (as
defined in Table 298-1) based on office blood pressures have average
ambulatory readings <135/85 mmHg. This phenomenon, so-called
white coat hypertension, also may be associated with an increased risk
of target organ damage, although to a lesser extent than in individuals
with elevated office and ambulatory readings. Individuals with white
coat hypertension are also at increased risk for developing sustained
hypertension.

CLINICAL DISORDERS OF HYPERTENSION
Depending on methods of patient ascertainment, ~80–95% of hypertensive patients are diagnosed as having primary, or “essential,” hypertension. In the remaining 5–20% of hypertensive patients, a specific
underlying disorder causing the elevation of blood pressure can be
identified (Tables 298-2 and 298-3). In individuals with “secondary”
hypertension, a specific mechanism for the blood pressure elevation is
often more apparent.
PRIMARY HYPERTENSION
Primary hypertension tends to be familial and is likely to be the consequence of an interaction between environmental and genetic factors. The prevalence of primary hypertension increases with age, and
individuals with relatively high blood pressures at younger ages are at
increased risk for the subsequent development of hypertension. It is
TABLE 298-2 Systolic Hypertension with Wide Pulse Pressure
1. Decreased vascular compliance (arteriosclerosis)
2. Increased cardiac output
a. Aortic regurgitation
b. Thyrotoxicosis
c. Hyperkinetic heart syndrome
d. Fever
e. Arteriovenous fistula
f. Patent ductus arteriosus
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