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The Fifth

THIS

Report of the Joint
National Committee on Detection, Evaluation, and
Treatment of High Blood
Pressure\p=m-\publishedon the
20th anniversary of the National High Blood
Pressure Education Program\p=m-\aimsto contribute to progress in the primary prevention and control of high blood pressure.
Like its predecessors, this document builds
on the available scientific evidence regarding the detection, evaluation, and treatment of hypertension. More information
is available today to guide clinicians and
community programs in preventing and
managing this important public health problem. However, this increase in information makes clinical choices increasingly complex. Thus, the need for consensus becomes
even more

lieve the

FIFTH

•

•

•

important.

The purpose of this report is to guide
practicing physicians and other health professionals in their care of hypertensive patients and health professionals participating in the many community high blood
pressure control programs.
This report has several new features:
\s=b\
Prevalence, awareness, treatment, and control rates for high blood pressure are re¬
ported from the 1988 to 1991 National
Health and Nutrition Examination Sur¬
vey (NHANES III). These are the first
new data in more than a decade in this

•

A new classification schema of blood pres¬

that includes systolic as well as diastolic levels is proposed to help convey
the impact of high blood pressure risk
for cardiovascular disease. Many be-

on
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erythropoietin.
Pharmacologie

tables have been up¬
dated and include new drugs, recom¬
mendations for reduced doses, drugdrug interactions, and drugs to be used

•

The term life-style modifications is used,
instead of nonpharmacologic therapy, as
a treatment modality for
prevention and
of
blood
pressure.
management high
A figure describing a new treatment al¬
gorithm and new tables describing the man¬
ifestations of target-organ disease (TOD)
and situations where ambulatory blood

in

sure

From the Joint National Committee
Blood Pressure.

ease into recommendations for action.
The list of agents that are suitable for
initial monotherapy has been expanded—
from diuretics, ß-blockers, calcium an¬
tagonists, and angiotensin-converting en¬
zyme inhibitors—to include the 0^receptor blockers and the a-ß-blocker.
Because diuretics and ß-blockers are the
only classes of drugs that have been used
in long-term controlled clinical trials and
shown to reduce morbidity and mortal¬
ity, they are recommended as firstchoice agents unless they are contraindicated or unacceptable, or unless there
are special indications for other agents.
Information on special populations and
situations has been expanded and now
includes recommendations regarding hy¬
pertension in women, isolated systolic
hypertension in older persons, cyclosporine, shock-wave lithotripsy, cocaine, and

•

area.
\s=b\

previously used classification,
particularly the term mild hypertension,
sounded complacent and lacked suffi¬
cient emphasis and urgency.
An expanded section on primary pre¬
vention translates a growing body of
knowledge about preventing the dis¬

•

hypertensive crises.
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pressure monitoring might be use¬
ful are included.
The National High Blood Pres¬
sure Education Program Coordinat¬
ing Committee will release addi¬
tional publications expanding on these
guidelines as new information be¬
comes available.
SECTION 1: INTRODUCTION
Since the inception of the National High
Blood Pressure Education Program in
1972, remarkable progress has been
made in detecting, treating, and con¬
trolling hypertension. In the last two
decades, the number of hypertensive
subjects aware of their condition has
increased dramatically. In addition,
the percentage of hypertensive pa¬
tients taking medication and con¬
trolling their condition has also im¬

proved substantially1-2 (Table 1).
Concomitantly, notable and sus¬

tained declines in cardiovascular mor¬
tality have occurred among all adult
population strata. During the last two
decades, the mortality from the num¬
ber 1 cause of death, coronary heart
disease, has decreased about 50%, and
that from stroke has fallen by 57%
(National Center for Health Statis¬
tics data calculated by National Heart,
Lung, and Blood Institute staff) (FigThe National

High

ures 1 through 3). Because high
blood pressure is one of the major
risk factors for coronary heart dis¬
ease (CHD) and the most important
risk factor for the cerebrovascular dis¬
eases, it is a reasonable inference that
progress in the detection, treatment,
and control of hypertension has con¬
tributed substantially to these mor¬
tality declines.

SECTION 2: CLINICAL
EVALUATION AND PUBLIC
HEALTH ASPECTS OF HIGH
BLOOD PRESSURE
As many as 50 million Americans have
elevated blood pressure (systolic blood
pressure [SBP] of 140 mm Hg or
greater and/or diastolic blood pres¬
sure [DBP] of 90 mm Hg or greater)
or are taking antihypertensive med¬
ication. This estimate is derived from
a random sample of American adults
(National Health and Nutrition Ex¬
amination Survey III), plus extrap¬
olations from large data sets on the
young applied to the 1990 census

population
crease

and represents

in the number of

a

de¬

hyperten¬

sive subjects reported one decade ago
(National Health and Nutrition Ex¬
amination Survey II).
The prevalence of high blood près-

Blood Pressure Education

sure increases with age, is greater for
blacks than for whites, and in both
races is greater in less educated than
more educated people. It is especially
prevalent and devastating in lower socioeconomic groups. In young adult¬
hood and early middle age, high blood
pressure prevalence is greater for men
than for women; thereafter, the reverse
is true. Blacks and whites in the south¬
eastern United States have a greater
prevalence of high blood pressure and
greater stroke death rates than do blacks
and whites in other areas of the coun¬
try.3 Nonfatal and fatal cardiovascu¬
lar diseases (CVDs)—including CHD
and stroke—as well as renal disease
and all-cause mortality increase pro¬
gressively with higher levels of both
SBP and DBP. These relationships are
strong, continuous, graded, consistent,
independent, predictive, and etiologically significant. In the general pop¬
ulation, risks are lowest for adults with
an average SBP less than 120 mm Hg
and an average DBP less than 80 mm
Hg. Higher levels of either SBP or DBP
or both together are associated with
increased risks of morbidity, disabil¬
ity, and mortality. At every level of DBP,
risks are greater with higher levels of
SBP. Recent data underscore the im¬
portance of attention to SBP, as well
as to DBP, in diagnosis and therapy.

Program Coordinating Committee
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Table 1.

Hypertension* Awareness, Treatment,

and Control Rates

_19711972t_1974-1975t_1976-1980»_1988-1991 §
Aware: % of

hypertensives told by physician
Treated: % of hypertensives taking medication
Controlled: % of hypertensives with blood pressure
< 160/95 mm Hg on 1 occasion and reported currently
taking antihypertensive medications

51
36

64
34

(54) 73
(33) 56

(65) 84
(49) 73

16

20

(11)34

(21)55

*Defined as 160/95 mm Hg or more on one occasion or reported currently taking antihypertensive medication. Numbers in parentheses are percentages at
140/90 mm Hg or more.
j Source, National Health and Nutrition Examination Survey I.'
XSource, National Health and Nutrition Examination Survey il.2
National Health and Nutrition Examination Survey III (unpublished data provided by the Centers for Disease Control, National Center for Health

^Source:

Statistics).
In both

middle-aged and older per¬

sons, increases in CVD are associated

with elevated SBP, not only when DBP
is also high but when DBP is normal—
the entity of isolated

systolic hyper¬

tension.
New Classification of
Blood Pressure

Table 2

provides

a new

High

classifica¬

tion of adult blood pressure based
on

impact

on

risk. The traditional

hypertension and moder¬
ate hypertension failed to convey the
major impact of high blood pres¬
sure on risk of CVD. High-normal
terms

mild

blood pressure is included as a cat¬
egory because persons with SBP and/
or DBP in these ranges are at in¬
creased risk of developing definite high
blood pressure and of experiencing
nonfatal and fatal cardiovascular
events, compared with otherwise sim¬
ilar persons with lower blood pres¬
sures. Individuals with high-normal
blood pressure should be moni¬
tored frequently and counseled in re¬
gard to life-style measures that can
reduce their blood pressure, al¬

though pharmacologie therapy
rarely if ever needed.4,5
The new classification presented
is

in Table 2 describes stages of blood

pressure. All stages of hypertension
are associated with increased risk of
nonfatal and fatal CVD events and re¬
nal disease. The higher the blood pres¬
sure, the greater the risk. High blood
pressure stage 1, previously termed
mild, is the most common form of high

blood pressure in the adult popula¬
tion and is therefore responsible for
a large proportion of the excess mor¬
bidity, disability, and mortality attrib¬
utable to hypertension. All stages of

hypertension warrant effective longterm therapy.

Cardiovascular risks relate to
blood pressure elevation, dyslipidemia, cigarette use, diabetes mellitus, physical inactivity, and obesity.
Detection and treatment of cardio¬
vascular risk factors are key to treat¬
ing persons with high blood pres¬
sure. Risks of CVD at any level of
high blood pressure are increased severalfold for persons with targetorgan disease (TOD), as described in

Table 3

Detection and Confirmation

Hypertension control begins with de¬
tection and requires continued sur¬

professionals
are strongly encouraged to measure

obtained are representative of pa¬
tients' usual levels. The following tech¬
niques are recommended.
• Patients should be seated with their
arm bared, supported, and at heart
level. They should not have smoked
or ingested caffeine within 30 min¬
utes before measurement.
• Measurement should
begin after 5
minutes of rest.
• The
appropriate cuff size must be
used to ensure an accurate mea¬
surement. The bladder should
nearly (at least 80%) or com¬
pletely encircle the arm.
• Measurements should be taken with
a mercury sphygmomanometer, a
recently calibrated aneroid ma¬
nometer, or a calibrated elec¬
tronic device.
• Both SBP and DBP should be re¬
corded. The disappearance of sound
(phase V) should be used for the
diastolic reading.
Two or more readings
by 2 minutes should be

separated
averaged.
readings differ by

veillance. Health

care

•

blood pressure

each patient visit.

If the first two
than 5 mm Hg, additional
readings should be obtained.
Patients should be informed and
taught the meaning of their blood pres¬
sure readings and advised of the need
for periodic remeasurement. Table 4
provides follow-up advice based on
the initia! set of blood pressure mea¬
surements. For more information re¬
garding blood pressure measurement,
refer to the American Heart Associ¬
ation's "Recommendations for Human
Blood Pressure Determination by
Sphygmomanometers"6 and the Amer-

at

more

Measurement.

Hypertension should

diagnosed

the basis of a
single measurement. Initial elevated
readings should be confirmed on at
least two subsequent visits during one
to several weeks (unless SBP is 210
mm Hg or greater and/or DBP is 120
mm Hg or greater), with average lev¬
els of DPB of 90 mm Hg or greater
and/or SBP of 140 mm Hg or greater
required for diagnosis (Table 4).
Blood pressure should be mea¬
sured in such a manner that values
not

be
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on

2. Is TOD present?
3. Are cardiovascular risk fac¬
tors present in addition to high blood

pressure?

V"—^

Noncardiovascular Disease

^*>^^

»^^

Examination should seek to elim¬
inate the possibility of rare second¬

ary hypertension.12 Physical findings

Coronary Heart Disease

suggestive of secondary hypertension
include abdominal

as

flank

masses

(polycystic kidneys)
particularly those that lateralize or have

^^^.^

Stroked.

40-

or

; abdominal bruits,

diastolic component (renovascular
disease); delayed or absent femoral ar¬
a

-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-11972

1978

1984

1990

Year

Figure

1. Decline in age-adjusted mortality since 1972. Data for 1990 are provisional. Source: National
Center for Health Statistics data calculated by the National Heart, Lung, and Blood Institute.

Society of Hypertension's "Rec¬
ommendations for Routine Blood Pres¬
sure Measurement by Indirect Cuff
Sphygmomanometry. "7
ican

Confirmation and Follow-up. Re¬
peated blood pressure measure¬
ments will determine whether ini¬
tial elevations persist and require close
observation or prompt attention, or
whether they have returned to nor¬
mal and need only periodic remeasurement. Initial blood pressure read¬
ings that are markedly elevated (ie,
a DBP of > 120 mm Hg or an SBP of
s 210 mm Hg) or are associated with
evidence of TOD may require im¬
mediate drug therapy. The timing of
subsequent readings should be based
on the initial blood pressure (Table
4) as well as previous diagnosis and
treatment of CVD and risk factors.
Home Measurement and
Ambulatory Automatic
Monitoring of Blood Pressure

Blood pressure measurements obtained
care setting may not re¬
flect a patient's usual or average blood
pressure. With the use of inexpensive
manual or semiautomatic devices, blood
pressure monitoring at home and/or
work (by the patient, family, or friends)
is often helpful in evaluating the se¬
verity of hypertension and judging the

effectiveness of therapy. Each device
must be calibrated initially and then
at least yearly. Each user must be care¬
fully instructed in the technique of mea¬
surement and rechecked periodically.
Fully automatic, lightweight, por¬
table, unobtrusive blood pressure re¬
cording devices are now available that
can measure and store blood pressure
and heart rate data for 24 hours or
longer. Clinical situations for which
noninvasive ambulatory blood pres¬
sure monitoring may be useful are
shown in Table 5.8 There is increas¬
ing evidence that damage to target or¬
gans (heart, kidney, brain, and large
arteries) correlates better with out-ofoffice measurements, including those
by ambulatory blood pressure mon¬
itoring, than with office measure¬
ments.1'"11 While ambulatory blood pres¬
sure monitoring is a unique tool for
research and for extended assessment
of particular hypertensive patients with
special clinical problems, it is not nec¬
essary for the routine diagnosis and
treatment of most patients.

terial pulses and decreased blood pres¬
sure in lower extremities compared
with the upper extremities (aortic coarctation); truncal obesity with pur¬
ple striae (Cushing's syndrome); and
tachycardia, tremor, orthostatic hy¬
potension, sweating, and pallor (pheochromocytoma). Additional diagnos¬
tic procedures may be indicated to seek
causes of secondary hypertension, par¬
ticularly in patients (1) whose age, his¬

tory, physical examination results, se¬
verity of hypertension, or initial lab¬

findings suggest secondary
hypertension; (2) whose blood pres¬
sures are responding poorly to drug
therapy; (3) with well-controlled hy¬
oratory

pertension whose blood pressures be¬
gin to increase; (4) with accelerated

malignant hypertension; and (5) with
sudden onset of hypertension.
The remainder of the clinical
evaluation primarily addresses TOD
and other cardiovascular risk fac¬
tors. Such information, along with de¬
gree of blood pressure elevation, will
determine absolute risk level and,
therefore, how aggressively blood
pressure should be reduced.
or

Medical

History

history should include the
following:
Family history of high blood pres¬

A medical
•

in the health

Evaluation

Clinical examination of patients with
confirmed hypertension should help
answer the following questions.
1. Does the patient have pri¬
mary or secondary (possibly revers¬

ible) hypertension?
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sure,

•

premature CHD, stroke, CVD,

diabetes mellitus, and dyslipidemia
Patient history or symptoms of car¬

diovascular, cerebrovascular, or re¬
nal disease; diabetes mellitus; dys-

lipidemia;
•

or

gout

Known duration and levels of el-

•

•

•

evated blood pressure
History of weight gain, leisuretime physical activities, and smok¬
ing or other tobacco use

Dietary assessment, including so¬

dium intake, alcohol use, and in¬
take of cholesterol and saturated fats
Results and side effects of previous

antihypertensive therapy

•

•

Symptoms suggesting secondary hy¬
pertension

Psychosocial and environmental fac¬
tors (eg, family situation, employ¬
ment status and working conditions,

1

educational level) that may influ¬
ence blood pressure control
Clinicians should obtain a his¬
tory of all prescribed and over-thecounter medications. Some medica¬
tions can raise blood pressure and/or
interfere with the effectiveness of an¬
tihypertensive drugs. These drugs in¬
clude, but are not limited to, oral con¬
traceptives, steroids, nonsteroidal antiinflammatory drugs, nasal
decongestants and other cold reme¬
dies, appetite suppressants, cyclosporine, erythropoietin, tricyclic antidepressants, and monoamine oxidase
inhibitors.

Physical

utes

separated by

with the

patient either

•
•

%^

o

50-

T—I-1-1-1—I-1-1-1-1-1-1-1-1-1-1-1-1-1-1—
1975
1970
1980
1985
1990
Year

and Blood Institute.

•

Examination of the abdomen for

•

bruits, enlarged kidneys, masses, and
abnormal aortic pulsation
Examination of the extremities for
diminished or absent peripheral ar¬
terial pulsations, bruits, and edema

2 min¬
su¬

pine seated, and after standing
for at least 2 minutes
Verification in the contralateral arm
(if values are different, the higher
value should be used)
Measurement of height and weight
or

•

rj

Figure 2. Decline in age-adjusted mortality for coronary heart disease by race and sex since 1972.
Triangles indicate total; solid squares, black men; solid circles, black women; open squares, white
men; and open circles, white women. Data for 1990 are provisional. Race/sex data for 1990 were not
yet available. Source: National Center for Health Statistics data calculated by the National Heart, Lung,

Examination

The initial physical examination
should include the following:
• Two or more blood
pressure mea¬
surements

**\\fc>»

30-

Funduscopic examination (with pu¬
pil dilatation if necessary) for ar-

teriolar narrowing, arteriovenous

nicking, hemorrhages, exudates,
papilledema

or

•

Examination of the neck for ca¬
rotid bruits, distended veins, or an

•

Examination of the heart for increased
rate, increased size, precordial heave,

enlarged thyroid gland

clicks, murmurs, arrhythmias, and
third (S3) and fourth (S4) heart sounds

•

Neurologic assessment

Some of these tests are needed for de¬
termining severity of CVD and pos¬
sible causes of hypertension. Others
relate to cardiovascular risk factors or
provide baseline values for judging bio¬
chemical effects of therapy. Other
tests—such as urinary microalbumin

Laboratory

Diagnostic

Tests and

Procedures

A few laboratory tests should be per¬
formed routinely before therapy is ini¬

tiated. These include urinalysis; com¬
plete blood cell count, blood glucose
(fasting, if possible), potassium, cal¬
cium, creatinine, uric acid, cholesterol
(total and high-density lipoprotein)
and triglycéride levels (an automated
blood chemistry study is usually less
expensive); and electrocardiography.
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determination,

assessment

of caridac anatomy and function
by echocardiography, and plas¬
ma renin/urinary sodium
determination—are additional
measures occasionally useful in as¬
sessing cardiovascular status in se¬
lected cases.
From the history, physical ex¬
amination results, and findings on lab¬
oratory tests, an assessment of ab¬
solute risk should be made. Tables,
formulas, and various computer soft¬
ware to calculate CVD risks by means

instances, however, the data are
insufficient to make a final judg¬
ment on the potential role of these
factors in the primary prevention
of hypertension.
Intervention programs

s

20

1¡s

3°-
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v^&s.
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Figure 3. Decline in age-adjusted mortality for stroke by race and sex since 1972. Triangles indicate
total; solid squares, black men; solid circles, black women; open squares, white men; and open
circles, white women. Data for 1990 are provisional. Race/sex data for 1990 were not yet available.
Source: National Center for Health Statistics data calculated by the National Heart, Lung, and Blood
Institute.

of data from

epidemiologic

studies

available.13

are

Prevention of
Blood Pressure

Primary

of hypertension, and one
of the several life-style
factors that are important contrib¬
or more

High

Primary prevention of hypertension

be accomplished by application
of interventions to the general pop¬
ulation (population strategy) with the
objective of achievinga downward shift
in the distribution of blood pressure.
This approach can be comple¬
mented by special attempts to
lower blood pressure among those
who are most likely to develop hy¬
pertension (targeted strategy). The
latter include persons with highnormal blood pressure, a family
can

history

utors to

age-related

increases in

blood pressure. These life-style
factors include a high sodium in¬
take, an excessive consumption of

calories, physical inactivity,
sive alcohol consumption, and

exces¬
a

low intake of potassium. They
form the basis for intervention
strategies that have shown promise
in the prevention of high blood
pressure.4 The evidence is less
convincing for stress management
and for supplementation with cal¬
cium, magnesium, fish oils, or fi¬
ber, and for alteration in macronutrient consumption. In many
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con¬

ducted in community-based and prac¬
tice-based settings indicate that the
desired life-style changes are poten¬
tially feasible. Achievement of the in¬
tervention goals has, however, been
constrained by a number of societal
barriers, including a lack of satisfac¬
tory food substitutes and the ab¬
sence of a national campaign to fos¬
ter adoption of the populationbased and targeted intervention
strategies necessary to prevent high
blood pressure. The National High
Blood Pressure Education Program
is well positioned to provide lead¬
ership for such a campaign. Goals of
the campaign should include pro¬
motion of foods that are lower in so¬
dium and calorie content and higher
in potassium content, and promo¬
tion of physical activity and moder¬
ation in alcohol consumption. To
reach these goals, public education
to underscore the importance of life¬
style factors in the development of
hypertension, as well as enhanced ed¬
ucation and support of health care
providers to encourage and facili¬
tate their active participation, will be
necessary. Objectives for national
change in the prevalence of factors
that increase the public's risk of de¬
veloping high blood pressure should
be established, where they do not yet
exist. Finally, additional attention
needs to be focused on research ques¬
tions related to the prevention of high
blood pressure. Although primary pre¬
vention of hypertension is challeng¬

ing, the potential for benefit makes
this an important national goal for
the

next

decade.

Community Programs for Blood
Pressure Control

Community screening activities are
important for population subgroups
at especially high risk for develop¬
ing CVD and with limited access to

medical care. Community programs
may be an important strategy for pri¬
mary prevention of hypertension and
for monitoring the progress and pro¬
moting adherence of hypertensive per¬

already receiving therapy.
Ideally, community programs are
encouraged to include as many of the
following as their resources will allow.

gram effectiveness.18 Such community

sure and other

involvement fosters a sense of own¬
ership and acceptance of responsi¬
bility for the community's health prob¬
lems and their solutions.

to contain

disease.
•

Detection, education, and referral

for other cardiovascular risk factors
•

Multiple strategies improve
ment adherence, including public,
patient, and professional education
activities incorporating culturally sen¬
sitive approaches14 as well as envi¬
to

treat¬

ronmental supports, such as infor¬

mative food labeling, heart-healthy
menus in restaurants, and safe trails

for
•

walking and biking
Multiple sites to reach all segments
ofthe population, including all health
settings, schools, worksites,
churches, community centers, su¬
care

permarkets, and pharmacies
•

Extensive use of media promotion
in conjunction with these activities15'17

•

Multiple targets, including individ¬

uals and groups with increased car¬
diovascular risk factors as well as
those with "normal" risk factor lev¬
els who need education and sup¬
port to continue to practice preven¬
tive behaviors, such as weight con¬
trol, exercise, and good nutrition4
In the absence of resources for

comprehensive efforts, community
programs are encouraged to begin

modest activities with expansion to
more comprehensive programs when

possible. Community programs are
most effective when they work with

clinicians and other health care pro¬
viders. This coordination occurs only
if clinicians are aware of and sup¬
port the community programs. Ad¬
visory boards or community high
blood pressure councils can facili¬
tate cooperation among professional
agencies, local health departments,
voluntary health agencies, hospitals,
industry, and other interest groups.
These boards or councils can help

identify community problems, re¬
priorities, solutions to prob¬
lems, and methods of evaluating prosources,

Drugs. Newer classes of antihyper¬

tensive drugs are up to 30 times more

expensive than generic diuretics and

sons

•

Cost of Care

Lifelong antihypertensive therapy rep¬
resents a significant component of the

nation's financial commitment to health.
Drug costs can amount to 70% to 80%
of total expenditure for treating hy¬
pertension.19 Thus, for individual as
well as societal reasons, minimizing
cost must be an essential component
of the health care provider's respon¬
sibility.20 Interventions should be com¬
mensurate with the risk and poten¬
tial for benefit in each case. Determi¬
nants of cost include the following:
• Initial Evaluation.
Beyond history
and physical examination, labora¬
tory evaluations should be done only
to the extent necessary to guide in¬
dividual clinical practice.
•
Follow-up Visits. The goal of an¬
tihypertensive care is to prevent CVD.
Frequency of visits and intensity of
evaluation and treatment should be
the minimum sufficient to achieve
and maintain control of blood près-

•

ß-blockers.20 However, the use of
diuretics and ß-blockers requires
additional surveillance and measure¬
ment of changes in blood biochem¬
ical and lipid levels that will some¬
what increase the cost of their use.
Regardless of which drug is chosen,
drug dosages and associated costs
may be reduced with appropriate
patient education/counseling for diet
and weight control. In addition, the
cost of drugs may be reduced by
prescribing scored tablets contain¬
ing twice the prescribed dosage, when
available, and dividing the tablet to
achieve the appropriate dose.
Confirmation Strategy. A strategy
that reduces the number of individ¬
uals initially identified as having stage
1 hypertension and needing longterm drug therapy can lead to a sub¬
stantial reduction in health care costs.
Patient self-monitoring ofblood pres¬
sure and ambulatory blood pressure
monitoring may prove to be useful
and cost-effective in assisting the cli-

Table 2. Classification of Blood Pressure (or Adults

Category
Normalf
High normal
Hypertensionl
Stage 1 (mild)
Stage 2 (moderate)
Stage 3 (severe)
Stage 4 (very severe)

major risk factors and
progression of vascular

Systolic,

mm

Aged 18 Years and Older1

Hg

Diastolic,

mm

<130
130-139

<85
85-89

140-159
160-179
180-209
>210

90-99
100-109
110-119
==120

Hg

*Not taking antihypertensive drugs and not acutely ill. When systolic and diastolic pressures fall
into different categories, the higher category should be selected to classify the individual's blood
pressure status. For instance, 160/92 mm Hg should be classified as stage 2, and 180/120 mm Hg
should be classified as stage 4. Isolated systolic hypertension is defined as a systolic blood pressure
of 140 mm Hg or more and a diastolic blood pressure of less than 90 mm Hg and staged
appropriately (eg, 170/85 mm Hg is defined as stage 2 isolated systolic hypertension).
In addition to classifying stages of hypertension on the basis of average blood pressure levels, the
clinician should specify presence or absence of target-organ disease and additional risk factors. For
example, a patient with diabetes and a blood pressure of 142/94 mm Hg, plus left ventricular
hypertrophy should be classified as having "stage 1 hypertension with target-organ disease (left
ventricular hypertrophy) and with another major risk factor (diabetes). This specificity is important for
risk classification and management.
fOptimal blood pressure with respect to cardiovascular risk is less than 120 mm Hg systolic and
less than 80 mm Hg diastolic. However, unusually low readings should be evaluated for clinical
"

significance.
XBased on the average of two or more readings taken at each
screening.
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of two or more visits after an initial

Table 3. Manifestations of

Target-Organ Disease

Organ System

Manifestations

Cardiac

Clinical, electrocardiographic, or radiologie evidence of coronary
artery disease; left ventricular hypertrophy or "strain" by
electrocardiography or left ventricular hypertrophy by
echocardiography; left ventricular dysfunction or cardiac failure

Cerebrovascular
Peripheral vascular

Transient ischémie attack or stroke
Absence of 1 or more major pulses in extremities (except for
dorsalls pedís) with or without intermittent claudication; aneurysm
Serum creatinine a130 p.mol/l_ (1.5 mg/dL); proteinuria (1+ or
greater); microalbuminuria
Hemorrhages or exudates, with or without papilledema

Renal

Retinopathy

nician in making an appropriate di¬

agnosis.21 These strategies may iden¬
tify patients with normal blood pres¬
sure outside the office and thereby
limit the number requiring treat¬
ment; however, controlled clinical
trials need to be done to substan¬
tiate this.22

SECTION 3: TREATMENT

Goal

The goal of treating patients with hy¬
pertension is to prevent morbidity and
mortality associated with high blood
pressure and to control blood pres¬

sure by the least intrusive means pos¬
sible. This should be accomplished by
achieving and maintaining SBP below
140 mm Hg and DBP below 90 mm
Hg, while concurrently controlling other
modifiable cardiovascular risk factors.
Further reduction to levels of 130/85
mm Hg may be pursued, with due re¬
gard for cardiovascular function, es¬
pecially in older persons. How far the
DBP should be reduced below 85 mm

hope for prevention of the disease.4,26"28
They are effective in lowering the blood
pressure of many people who follow
them, and they can also reduce other

risk factors for premature CVD. Their
capacity to reduce morbidity or mor¬
tality in those with elevated blood pres¬
sure has not been conclusively doc¬
umented. However, because of their
ability to improve the cardiovascular
risk profile, life-style modification in¬
terventions, properly used, offer mul¬
tiple benefits at little cost and with min¬
imal risk. Even when not adequate
in themselves to control hyperten¬
sion, they may reduce the number
and doses of antihypertensive med¬
ications needed to manage the con¬
dition.29 Life-style modifications are
particularly helpful in the large pro¬
portion of hypertensive patients who
have additional risk factors for pre¬
mature

demia

CVD, especially dyslipidiabetes.30

or

Table 4. Recommendations for
Measurements for Adults

Hg is unclear.23
Initial

Life-style

Modification

Life-style modifications previously re¬
ferred to as nonpharmacologic therapy—
which include weight reduction, in¬
creased physical activity, and moder¬
ation of dietary sodium and alcohol
intake—are used as definitive or adjunctive therapy for hypertension.24-25
Physicians should vigorously encour¬
age their patients to adopt these life¬
style modifications. They offer some

Screening

Pressure,

mm

Tobacco Avoidance. Although un¬
related to hypertension, cigarette smok¬
ing is a major risk factor for CVD, and
avoidance of tobacco is essential. Ev¬
eryone, especially hypertensive patients,
should be strongly advised not to
smoke. Repetitive counseling, includ¬
ing referral to effective smoking ces¬
sation programs, should be provided.
Those who continue to smoke may
not receive the full degree of protec¬
tion against CVD from antihyperten¬
sive therapy.31,32 The nicotine patch
or nicotine chewing gum in conjunc¬
tion with patient counseling may as¬
sist the clinician in promoting smok¬

ing cessation. Smoking cessation in¬

formation is available from voluntary
health associations and the National
Heart, Lung, and Blood Institute In¬
formation Center (PO Box 30105, Be¬

thesda,

MD

20824-0105).

Weight Reduction. Excess body
weight is correlated closely with in¬
creased blood pressure. The depo¬

sition of excess fat in the upper part

of the body (truncal or abdominal),
as evidenced by an increased waistto-hip ratio above 0.85 in women and
0.95 in men, has also been corre¬
lated with hypertension, dyslipidemia, diabetes, and increased cor¬
onary heart disease mortality.33
Weight reduction reduces blood
pressure in a large proportion of hy¬
pertensive individuals who are more
than 10% above ideal weight.34 A re-

Follow-up Based

on

Initial Set of Blood Pressure

Blood

Hg*

Systolic

Diastolic

Follow-up Recommended!

<130
130-139
140-159
160-179
180-209
>210

<85
85-89
90-99
100-109
110-119
a120

Recheck in 2 y
Recheck in 1 y;
Confirm within 2 mo
Evaluate or refer to source of
Evaluate or refer to source of
Evaluate or refer to source of

care

within 1 mo
within 1 wk

care

immediately

care

*lf the systolic and diastolic categories are different, follow recommendation for the shorter-time
follow-up (eg, 160/85 mm Hg should be evaluated or referred to source of care within 1 month).
jThe scheduling of follow-up should be modified by reliable information about past blood pressure
measurements, other cardiovascular risk factors, or target-organ disease.
^Consider providing advice about life-style modifications (see text, section 3).
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Table 5. Situations in Which
Automated Noninvasive Ambulatory
Blood Pressure Monitoring Devices
May Be Useful
"Office" or "white-coat" hypertension;
blood pressure repeatedly
elevated in office setting but repeatedly
normal out of office
Evaluation of drug resistance
Evaluation of nocturnal blood pressure

changes
Episodic hypertension
Hypotensive symptoms associated with
antihypertensive medications
or autonomie dysfunction
Carotid sinus syncope and pacemaker
syndromes*

"Along with electrocardiographic monitoring.

duction in blood pressure usually oc¬
early during a weight loss pro¬
gram, often with as small a weight loss
as 4.5 kg.15 Weight reduction in over¬
weight hypertensive patients enhances
the blood pressure-lowering effect of
concurrent antihypertensive agents and
can significantly reduce concomitant
cardiovascular risk factors.
Therefore, all hypertensive pa¬
tients who are above their ideal weight
should initially be placed on an in¬
dividualized, monitored weight re¬
duction program involving caloric restriction and increased caloric

curs

expenditure by regular physical ac¬
tivity. In overweight patients with stage
1 hypertension, an attempt to con¬
trol blood pressure with weight loss
and other life-style modifications

should be tried for at least 3 to 6
months before initiating pharmaco¬
logie therapy. If pharmacologie ther¬
apy is needed, the weight loss pro¬
gram should continue to be pursued
vigorously. While recidivism is com¬
mon and can be discouraging, the
long-term goal of attenuating agerelated weight gain should be kept
in mind.
Moderation of Alcohol Intake. Ex¬
cessive alcohol intake can raise blood
pressure and cause resistance to an¬
tihypertensive therapy.36 A detailed
history of current alcohol consump¬
tion should be elicited. Hyperten¬
sive patients who drink alcohol-

containing beverages should be

counseled to limit their daily intake
to 1 oz of ethanol (2 oz of 100-proof
whiskey, 8 oz of wine, or 24 oz of

beer). Significant hypertension may

develop during withdrawal from heavy

alcohol consumption, but the pressor effect of alcohol withdrawal re¬
verses a few days after alcohol con¬

sumption

is reduced.37

55

Physical Activity. Regular aerobic phys¬
ical activity, adequate to achieve at least
a moderate level of physical fitness,
may be beneficial for both prevention
and treatment of hypertension. It can
also enhance weight loss and functional
health status and reduce the risk of
CVD and all-cause mortality.38 Sed¬
entary and unfit normotensive indi¬
viduals have a 20% to 50% increased
risk of developing hypertension dur¬
ing follow-up when compared with
their more active and fit peers.39
Regular aerobic physical activ¬
ity can reduce SBP in hypertensive
patients by approximately 10 mm
Hg.40 Effective lowering of blood pres¬
sure can be achieved with only mod¬

erately intense physical activity (40%
to

100mmol/d-lower average sodium intake
was associated with a 2.2-mm Hglower SBP in 10 000 people41 and a
5- to 10-mm Hg-lower SBP in sev¬
eral other studies involving 47 000 par¬
ticipants.42 Furthermore, a 100-mmol/
d-lower sodium intake was associated
with a 9-mm Hg attenuation of the
rise of SBP between the ages of 25 and

analysis, within populations, a

60% of maximum oxygen

con¬

sumption). Therefore, physical ac¬
tivity need not be complicated or ex¬
pensive; for most sedentary patients,

30 to 45
such moderate activity
minutes of brisk walking three to five
times per week will be beneficial. The
as

years.43
Multiple therapeutic trials doc¬

ument a

reduction of blood pres¬

in response to reduced sodium
intake. In short-term trials, moder¬
ate sodium restriction in hyperten¬
sive individuals on average has been
sure

shown to reduce SBP by 4.9 mm Hg
and DBP by 2.6 mm Hg.44 In trials
involving people aged 50 to 59 years
and lasting 5 weeks or longer, a 50mmol/d reduction of sodium intake
was associated with an average of a
7-mm Hg reduction in SBP in hy¬
pertensive persons and a 5-mm Hg
reduction in normotensive people.43
The impact of dietary sodium
on blood pressure depends on the
provision of sodium as the chloride
salt. Individuals vary in their blood
pressure response to changes in di¬
etary sodium chloride.46 Blacks, older
people, and patients with hyperten¬
sion are more sensitive to changes
in dietary sodium chloride.47,48
Because the average American

majority of patients with uncompli¬

hypertension can safely in¬
their level of physical activity
without an extensive medical or phys¬
cated

crease

ical fitness evaluation. Patients with
known cardiac disease or other se¬
rious health problems need a more
thorough examination, often includ-

ing

an

electrocardiogram-

monitored exercise test, and may need
to be referred to medically super¬
vised rehabilitative exercise
programs.
Moderation of Dietary Sodium. Ep¬
idemiologie observations and clinical
trials support an association between
dietary sodium intake and blood pres¬
sure. On the basis of linear regression
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Table 6. Life-style Modifications
for Hypertension Control and/or
Overall Cardiovascular Risk
Lose weight if overweight
Limit alcohol intake to s1 oz/d of
ethanol (24 oz of beer, 8 oz of wine,
or 2 oz of 100-proof whiskey)
Exercise (aerobic) regularly
Reduce sodium intake to less than 100
mmol/d (<2.3 g of sodium
or approximately <6 g of sodium

chloride)
adequate dietary potassium,
calcium, and magnesium intake
Stop smoking and reduce dietary
Maintain

saturated fat and cholesterol
intake for overall cardiovascular health;
reducing fat intake also helps reduce
caloric intake—important for control
of weight and type II diabetes

consumption of sodium is in excess
of 150 mmol/d, moderate dietary so¬
dium chloride reduction to a level of
less than 100 mmol/d (approximate¬
ly < 6 g of sodium chloride or < 2.3
g of sodium per day) is recommended.
With appropriate counseling, this is
an achievable diet. Blood pressure may
be controlled by this degree of sodium
chloride restriction in some patients
with stage 1 hypertension; in those pa¬
tients who still need drug therapy, the
medication requirements may be de¬
creased.
Potassium. A high dietary potassium

intake may protect against develop¬
ing hypertension,41 and potassium de¬
ficiency may increase blood pressure
and induce ventricular ectopy.49 There¬
fore, normal plasma concentrations of
potassium should be maintained, pref¬
erably from food sources. If hypokalemia occurs during diuretic therapy,
additional potassium may be needed
from potassium-containing salt sub¬

stitutes, potassium supplements, or use
of a potassium-sparing diuretic. Po¬
tassium chloride supplements and
potassium-sparing diuretics must be
used with caution in patients suscep¬
tible

to

hyperkalemia.

Calcium. In many but

demiologic studies,
verse

not

all epi-

there is an in¬
association between dietary cal¬

cium and blood pressure. Calcium
deficiency is associated with an in¬

creased prevalence of hypertension,
and a low calcium intake may am¬
plify the effects of a high sodium in¬
take on blood pressure.50 An in¬
creased calcium intake may lower
blood pressure in some patients with
hypertension, but the overall effect
is minimal, and there is no way to
predict which patients will bene¬
fit.51 Therefore, there is currently no
rationale for recommending cal¬
cium intakes in excess of the recom¬
mended daily allowance of 20 to 30
mmol (800 to 1200 mg) in an at¬
tempt to lower blood pressure.

Magnesium. There is suggestive ev¬
idence of an association between lower

dietary magnesium intake and higher
blood pressures. However, there are
currently no convincing data to jus¬
tify recommending an increased mag¬
nesium intake in an effort to lower
blood pressure.

literature does not support the use
of relaxation therapies for definitive
therapy or prevention of hyperten-

Summary. Table

6 summarizes

life-style modifications useful
in treating hypertensive patients. The
modifications also may be useful in
preventing blood pressure from ris¬
ing and protecting cardiovascular
health in those with high-normal
blood pressure.
those

Other Dietary Factors. Dietary Fats.
In randomized controlled studies, di¬
ets varying in total fat and propor¬
tions of saturated to unsaturated fats
have had little, if any, effect on blood

pressure.52 Although large amounts
of omega-3 fatty acids may lower
blood pressure,53 they may be asso¬
ciated with multiple adverse effects

recommneded for treat¬
prevention of high blood
pressure. Nevertheless, dyslipidemia is a major independent risk
factor for coronary artery disease;
therefore, dietary and, if necessary,
drug therapy for dyslipidemia is an
important adjunct to the antihyper¬
and

are

not

ment or

tensive

Pharmacologie
The decision

logie

initiate pharmaco¬
in individual pa¬

tients requires consideration of sev¬
eral factors: severity of blood pressure
elevation, TOD, and presence of other
conditions and risk factors.

regimen.

Caffeine.

Caffeine may

acutely

Life-style Modifications:
Weight Reduction

raise the blood pressure, but toler¬

Moderation of Alcohol Intake

this pressor effect rapidly de¬
velops. Therefore, unless cardiac or
other forms of excessive sensitivity
to caffeine are present, no limitation
of consumption of caffeineance to

containing beverages is needed.
Dietary Carbohydrates and Pro¬

tein. No consistent effects on blood
pressure have been demonstrated in
controlled trials of varying proportions
of carbohydrate or protein in the diet.
Garlic or Onion. No effects on
blood pressure of increased amounts
of garlic or onion have been found
in controlled trials.

Relaxation and Biofeedback. Stress
can raise blood pressure acutely and
may contribute to the cause of hy¬
pertension, but the role of stress man¬
agement techniques in treating pa¬
tients with elevated blood pressure
is uncertain. Relaxation therapies and
biofeedback have been studied in
short-term and long-term con¬
trolled trials with little effect beyond
that seen in the control groups. There¬

fore, although stress management is

an

to

treatment

Treatment

appealing concept,
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the available

Regular Physical Activity

Reduction of Sodium Intake

Smoking Cessation
Inadequate Response*

i
Continue Lifestyle Modifications
Initial Pharmacologie Selection:
Diuretics or ß-Blockers Are Preferred Because
Reduction In Morbidity and Mortality Has Been
Demonstrated
ACE Inhibitors, Calcium Antagonists, oc-Receptor
Blockers, and a-ß-Blocker Have Not Been Tested
Nor Shown to Reduce Morbidity and Mortality

I

Inadequate Response"

r

-i-

Increase

Substitute
Another

Drug

Dose

Drug

~C

Add 2nd

Agent From
Different
Class
zr

Inadequate Response*
Add 2nd or 3rd Agent and/or
Diuretic If Not Already Prescribed

Figure 4. Treatment algorithm. Asterisk
indicates that response means the patient
achieved goal blood pressure or is making
considerable progress toward this goal. ACE
indicates angiotensin-converting enzyme.

Table 7.

Antihypertensive Agents
Usual

Type of Drug

Dosage Range,
Total mg/dt

Frequency,
Initial

Antihypertensive Agents

Diuretics

Thiazides and related agents
Bendroflumethiazide
Benzthiazide
Chlorothiazide
Chlorthalidone

Cyclothiazide
Hydrochlorothiazide
Hydroflumethiazide
Indapamide
Methyclothiazide
Metolazone

Polythiazide

Quinethazone
Trichlormethiazide
Loop diuretics
Bumetanide
Ethacrynic acid
Furosemide

Potassium sparing
Amiloride

Spironolactone

Triamterene

Decreased plasma volume and
decreased extracellular fluid
volume; decreased cardiac
output initially, followed by
decreased total peripheral
resistance with normalization of
cardiac output; long-term effects
include slight decrease in
extracellular fluid volume

2.5-5
12.5-50
125-500
12.5-50
1.0-2
12.5-50
12.5-50
2.5-5
2.5-5
0.5-5
1.0-4
25.0-100
1.0-4

See thiazides
0.5-5
25.0-100
20.0-320

Increased
5-10
25-100
50-150

Comments

Mechanisms

Times/d

1 or 2
2 or 3
1 or 2

potassium résorption

Aldosterone

antagonist

For thiazide and loop diuretics,
lower doses and dietary
counseling should be used to
avoid metabolic changes
More effective antihypertensive
than loop diuretics except in
patients with serum creatinine
a221 u.mol/L (2.5 mg/dL)

Hydrochlorothiazide

or

chlorthalidone is generally
preferred; used in most clinical
trials

of loop diuretics may
be needed for patients with renal
impairment or congestive heart
failure
Ethacrynic acid is only alternative
for patients with allergy to
thiazide and sulfur-containing
diuretics
Weak diuretics
Used mainly in combination with
other diuretics to avoid or
reverse hypokalemia from other
diuretics
Avoid when serum creatinine
>221 (xmol/L (2.5 mg/dL)
May cause hyperkalemia, and this
may be exaggerated when
combined with ACE inhibitors or

Higher doses

potassium supplements
Adrenergic inhibitors
ß-Blockers
Atenolol
Betaxolol

Bisoprolol
Metoprolol
Metoprolol (extended release)
Nadolol

Propranolol
Propranolol (long acting)

Timolol

with ISA
Acebutolol
Carteolol
Penbutolol
Pindolol

Decreased cardiac output and
increased total peripheral
resistance; decreased plasma
renin activity; atenolol, betaxolol,
bisoprolol and metoprolol are
cardioselective

Selective agents will also inhibit ß2receptors in higher doses, eg, all
may aggravate asthma

200-1200*
2.5-10*
20-80*
10-60*

Acebutolol is cardioselective

No clear advantage for agents with
ISA except in those with
bradycardia who must receive a
ß-blocker; they produce fewer or
no metabolic side effects

200-1200

Same

25-1001
5-40
5-20
50-200
50-200

20-240*
40-240
60-240
20-40

1
1
1
1 or 2
1
1
2
1
2

ß-Blockers

a-ß-Blocker
Labetalol

as

ß-blockers, plus

«,-blockade

Possibly

more

effective in blacks

than other

May cause

ß-blockers
postural effects;

titration should be based
standing blood pressure

on

a,-Receptor blockers
Doxazosin
Prazosin
Terazosin

1.0-16
1.0-20
1.0-20

1

2

or

1

3

Block postsynaptic urreceptors
and cause vasodilation

All may cause postural effects;
titration should be based on
standing blood pressure

(Continued)
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Table 7.

Antihypertensive Agents* (cont)
Usual

Type

of

Drug

Dosage Range,
Total mg/df

Frequency,
Initial

Comments

Mechanisms

Times/d

Antihypertensive Agents

ACE inhibitors

Benazepril
Captopril
Cllazapril
Enalapril
Fosinopril
Lisinopril
Perindopril
Quinapril
Ramipril
Spirapril

10.0-40*
12.5-150*

1 or
2
1 or
1 or
1 or
1 or
1 or
1 or
1 or
1 or

2.5-5.0

2.5-40*

10.0-40

5.0-40*
1.0-16*
5.0-80*
1.25-20*
12.5-50

2
2
2
2
2
2
2
2
2

Block formation of angiotensin
promoting vasodilation and
decreased aldosterone; also
increased bradykinin and

vasodilatory prostaglandins

Diuretic doses should be reduced
or discontinued before starting
ACE inhibitors whenever possible
to prevent excessive hypotension
Reduce dose of those drugs
marked with double dagger in
patients with serum creatinine
==221 (¿mol/L (2.5 mg/dL)
May cause hyperkalemia in patients
with renal impairment or in
those receiving

potassium-sparing agents

Can

acute renal failure in
with severe bilateral
renal artery stenosis or severe
stenosis in artery to solitary
cause

patients
kidney

Block inward movement of calcium
ion across cell membranes and
cause smooth-muscle relaxation

Calcium antagonists

Diltiazem
Diltiazem
Diltiazem

(sustained release)
(extended release)

Verapamil
Verapamil (long acting)
Dihydropyridines
Amlodipine
Felodipine
Isradlpine
Nicardipine
Nifedipine
Nifedipine (GITS)

90-360
120-360
180-360
80-480
120-480

These agents also block slow
channels in heart and may
reduce sinus rate and produce
heart block

3
2
1
2
1 or 2

Dihydropyridines are more potent
peripheral vasodilators than
diltiazem and verapamil and may

2.5-10

5-20
2.5-10
60-120
30-120
30-90

cause more

dizziness, headache,

flushing, peripheral edema,
tachycardia

and

Supplemental Antihypertensive Agents

Centrally acting a2-agonists
Clonidine
Clonidine (patch)§
Guanabenz
Guanfacine

Methyldopa

Peripheral-acting adrenergic antagonists
Guanadrel
Guanethidine
Rauwolfia alkaloids
Rauwolfia serpentina

Reserpine
Direct vasodilators

Hydralazine
Minoxidil

0.1-1.2
0.1-0.3
4-64
1-3
250-2000

2

weekly

1

2
1
2

Stimulate central a2-receptors that
inhibit efferent sympathetic

activity

Clonidine patch is replaced
once/wk
None of these agents should be
withdrawn abruptly; avoid in
patients who do not adhere to
treatment

Inhibits catecholamine release from
neuronal storage sites

10-75
10-100

Depletion

50-200
0.05II-0.25
50-300
2.5-80

May cause serious orthostatic and
exercise-induced hypotension

of tissue stores of

catecholamines
2-4
1

or

Direct smooth-muscle vasodilation
2

(primarily arteriolar)

Hydralazine is subject to
phenotypically determined
metabolism (acetylation)

For both agents, should treat
concomitantly with diuretic and
ß-blocker due to fluid retention
and reflex tachycardia
*ln all patients, life-style modifications should also be advised (Table 6). ACE indicates angiotensin-converting enzyme; ISA, intrinsic sympathomimetic
activity; and GITS, gastrointestinal therapeutic system.
jThe lower dose indicated is the preferred initial dose, and the higher dose is the maximum daily dose. Most agents require 2 to 4 weeks for complete
efficacy, and more frequent dosage adjustments are not advised except for severe hypertension. The dosage range may differ slightly from the recommended
dosage in the Physicians' Desk Referenceor package insert.
¡.Indicates drugs that are excreted by the kidney and require dosage reduction in the presence of renal impairment (serum creatinine >221 n.mol/L
>2.5 mg/dL}).
§Weekly patch is 1, 2, 3, equivalent to 0.1 to 0.3 mg/d.
|| A 0.1-mg dose may be given every other day to achieve this dosage.
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Antihypertensive Drug Therapy: Individualizaron Based
(Guidelines for Selecting Initial Therapy)*

Table 8.

on

Special Considerations
Relatively or Absolutely

Requires Special Monitoring

Preferred

Clinical Situation

Contraindicated

Cardiovascular
calcium

Angina pectoris
Bradycardia/heart block,
sick sinus syndrome

ß-Blockers,

Cardiac failure

Diuretics, ACE inhibitors

Hypertrophie cardiomyopathy
with severe diastolic dysfunction

ß-Blockers, diltiazem, verapamil

Hyperdynamic circulation
Peripheral vascular occlusive disease
After myocardial infarction

ß-Blockers

Direct vasodilators

antagonists

ß-blockers, labetalol,
verapamil, diltiazem
ß-Blockers, calcium
antagonists, labetalol
Diuretics, ACE inhibitors,
orblockers, hydralazine,
minoxidll
Direct vasodilators

ß-Blockers
Non-ISA

Direct vasodilators

ß-blockers

Renal
Bilateral renal arterial disease or
severe stenosis in artery to

solitary kidney
insufficiency
Early (serum creatinine,
130-221 u-mol/L [1.5-2.5 mg/dL])
Advanced (serum creatinine,
2221 ixmol/L [2:2.5 mg/dL])

ACE inhibitors

Renal

Potassium-sparing agents,
potassium supplements
Potassium-sparing agents,
potassium supplements

Loop diuretics

ACE inhibitors

Nifedipine, labetalol

Verapamil,* nicardipine,*
diltiazem*
a2-Agonists

Other
Asthma/COPD

ß-Blockers,

Cyclosporine-associated hypertension
Depression
Diabetes mellitus
Type I (Insulin
Type II

Dyslipidemia

Labetalol

Liver disease
Vascular headache

ß-Blockers

Pregnancy
Preeclampsia
Chronic hypertension

Methyldopa, hydralazine
Methyldopa

*ACE indicates angiotensin-converting enzyme; ISA, intrinsic
increase serum levels of cyclosporine.

Efficacy. Reducing blood pressure with
drugs clearly decreases the incidence
of cardiovascular mortality and mor¬
bidity.55,56 Protection has been dem¬

onstrated for stroke, coronary events,
congestive heart failure, progression
to more severe hypertension, and allcause mortality. Meta-analysis of 14
randomized trials indicated a 42% re¬
duction in stroke from a 5- to 6-mm
Hg lowering of DBP.55 This reduction
in stroke rate was highly consistent
with long-term observational studies
that predicted 35% to 40% reductions
with this blood pressure difference.
The same long-term analyses predicted
a 20% to 25% reduction in the rate

Reserpine

ß-Blockers
ß-Blockers, diuretics
Diuretics, ß-blockers

dependent)

jCan

labetalol

sympathomimetic activity; and COPD,

Methyldopa
Diuretics, ACE inhibitors
ACE inhibitors
chronic obstructive

of CHD; however, the observed reduc¬

pooled trial results
was 14% during periods of 4 to 6 years.
Several explanations but little conclu¬
sive evidence have been presented to
account for the less than expected re¬
duction in CHD events in these tri¬
als.55 This meta-analysis did not in¬
clude new data from three recent clin¬
ical trials on hypertension control in
older persons. The Systolic Hyperten¬
sion in the Elderly Program,57 the Swed¬
ish Trial in Old Patients With Hyper¬
tension,58 and the Medical Research
Council Trial59 demonstrated a 27%,
13%, and 19% reduction in CHD
tion from the 14

events,
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respectively.

pulmonary disease.

1 and Stage 2 Hypertension.
If blood pressure remains at or above

Stage

140/90

mm

Hg during

a

3- to

6-month period despite vigorous en¬
couragement of life-style modifica¬
tions, antihypertensive medications
should be started, especially in in¬
dividuals with TOD and/or other
known risk factors for CVD. In the
absence of TOD and other major risk
factors, some physicians may elect to
withhold antihypertensive drug ther¬
apy from patients with DBP in the
90- to 94-mm Hg range and SBP in
the 140-to 149-mm Hg range. In
these patients, careful follow-up is in¬
dicated at 3- to 6-month intervals be-

Table 9. Selected Drug Interactions With Antihypertensive

Therapy*

Diuretics
Possible situations for decreased antihypertensive effects
Cholestyramine and colestipol decrease absorption
NSAIDs (including aspirin and over-the-counter ¡buprofen) may antagonize diuretic effectiveness
Possible situations for increased antihypertensive effects
Combinations of thiazides (especially metolazone) with furosemide can produce profound diuresis, natriuresis, and kaliuresis in renal
Effects of diuretics on other drugs
Diuretics can raise serum lithium levels and increase toxic effects by enhancing proximal tubular résorption of lithium
Diuretics may make it more difficult to control dyslipidemia and diabetes

impairment

ß-Blockers
Possible situations for decreased antihypertensive effects
NSAIDs may decrease effects of ß-blockers
Rifampin, smoking, and phénobarbital decrease serum levels of agents primarily metabolized by liver due to enzyme induction
Possible situations for increased antihypertensive effects
Cimetidine may increase serum levels of ß-blockers that are primarily metabolized by liver due to enzyme inhibition
Quinidine may increase risk of hypotension
Effects of ß-blockers on other drugs
Combinations of diltiazem or verapamil with ß-blockers may have additive sinoatrial and atrioventricular node depressant effects and may also
promote negative inotropic effects on failing myocardium
Combination of ß-blockers and reserpine may cause marked bradycardia and syncope
ß-Blockers may increase serum levels of theophylline, lidocaine, and chlorpromazine due to reduced hepatic clearance
Nonselective ß-blockers prolong insulin-induced hypoglycemia and promote rebound hypertension due to unopposed a stimulation; all ß-blockers
mask adrenergically mediated symptoms of hypoglycemia and have potential to aggravate diabetes
ß-Blockers may make it more difficult to control dyslipidemia
Phenylpropanolamine (which can be obtained over the counter in cold and diet preparations), pseudoephedrine, ephedrine, and epinephrine can
cause elevations in blood pressure due to unopposed «-receptor-induced vasoconstriction
ACE inhibitors
Possible situations for decreased antihypertensive effects
NSAIDs (including aspirin and over-the-counter ibuprofen) may decrease blood pressure control
Antacids may decrease the bioavailability of ACE inhibitors
Possible situations for increased antihypertensive effects
Diuretics may lead to excessive hypotensive effects (hypovolemia)
Effect of ACE inhibitors on other drugs
Hyperkalemia may occur with potassium supplements, potassium-sparing agents, and NSAIDs
ACE inhibitors may increase serum lithium levels
Calcium antagonists
Possible situations for decreased antihypertensive effects
Serum levels and antihypertensive effects of calcium antagonists may be diminished by these interactions: rifampin-verapamil;
carbamazepine-diltiazem and verapamil; phénobarbital and phenytoin-verapamil
Possible situations for increased antihypertensive effects
Cimetidine may increase pharmacologie effects of all calcium antagonists due to inhibition of hepatic metabolizing enzymes resulting in increased
serum levels
Effects of calcium antagonists on other drugs
Digoxin and carbamazepine serum levels and toxic effects may be increased by verapamil and possibly by diltiazem
Serum levels of prazosin, quinidine, and theophylline may be increased by verapamil
Serum levels of cyclosporine may be increased by diltiazem, nicardipine, and verapamil; cyclosporine dose may need to be decreased
«-Blockers
Possible situations for increased antihypertensive effects
Concomitant antihypertensive drug therapy (especialy diuretics) may increase chance of postural hypotension

Sympatholytics
Possible situations for decreased antihypertensive effects
Tricyclic antidepressants may decrease effects of centrally acting and peripheral norepinephrine depleters
Sympathomimetics, including over-the-counter cold and diet preparations, amphetamines, phenothiazines, and cocaine, may interfere with
antihypertensive effects of guanethidine and guanadrel
Severity of clonidine withdrawal reaction can be increased by ß-blockers
Monoamine oxidase inhibitors may prevent degradation and metabolism of norepinephrine released by tyramine-containing foods and may
hypertension; they may also cause hypertensive reactions when combined with reserpine or guanethidine
Effects of sympatholytics on other drugs
Methyldopa may increase serum lithium levels
*This table does not include all potential

angiotensin-converting enzyme.

drug interactions

with

antihypertensive drugs.
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cause

NSAID indicates nonsteroidal anti-inflammatory drug; ACE,

Table 10. Adverse

Drug

Effects
Selected Side

Drugs
Diuretics*
Thiazides and related diuretics

Loop

diuretics

Potassium-sparing agents

Effects*

Precautions and

Hypokalemia, hypomagnesemia, hyponatremia,
hyperuricemia, hypercalcemia, hyperglycemia,
hypercholesterolemia, hypertriglyceridemia,
sexual dysfunction, weakness
Same as for thiazides except loop diuretics do not
cause hypercalcemia
Hyperkalemia

Special

Considerations

Except for metolazone and indapamide, ineffective
in renal failure (serum creatinine ==221 n,mol/L
[>2.5 mg/dL]); hypokalemia increases digitalis
toxic effect; may precipitate acute gout
Effective in chronic renal failure

Danger of hyperkalemia in patients with renal
failure, in patients treated with ACE inhibitor or
with NSAIDs

Amiloride

Spironolactone

menstrual
diminished libido in males

Gynecomastia, mastodynia.

irregularities,
Danger of renal calculi

Triamterene

inhibitors

Adrenergic
ß-Blockers*

Bronchospasm, may aggravate peripheral arterial
insufficiency, fatigue, insomnia, exacerbation of
CHF, masking of symptoms of hypoglycemia;
also, hypertriglyceridemia. decreased
high-density lipoprotein cholesterol (except for
drugs with ISA); reduces exercise tolerance

Should not be used in patients with asthma, COPD,
CHF with systolic dysfunction, heart block
(greater than 1st degree), and sick sinus
syndrome; use with caution in insulin-treated
diabetics and patients with peripheral vascular
disease; should not be discontinued abruptly in
patients with ischémie heart disease

Bronchospasm, may aggravate peripheral vascular

Orthostatic hypotension, syncope, weakness,
palpitations, headache

Should not be used in patients with asthma, COPD,
CHF, heart block (greater than 1st degree), and
sick sinus syndrome; use with caution in
insulin-treated diabetics and patients with
peripheral vascular disease
Use cautiously in older patients because of
orthostatic hypotension

Cough, rash, angioneurotic edema, hyperkalemia,
dysgeusia

Hyperkalemia can develop, particularly in patients
with renal insufficiency; hypotension has been

(i-ß-Blocker
Labetalol

insufficiency,

«,-Receptor blockers
ACE inhibitors

orthostatic

hypotension

observed with initiation of ACE inhibitors,

especially in patients with high plasma renin
activity or receiving diuretic therapy; can cause
reversible, acute renal failure in patients with

bilateral renal arterial stenosis or unilateral
stenosis in solitary kidney and in patients with
cardiac failure and with volume depletion; rarely
can induce neutropenia or proteinuria; absolutely
contraindicated in 2nd and 3rd trimesters of
pregnancy

Calcium antagonists

Dihydropyridines
Amlodipine
Felodipine
Isradipine
Nicardipine
Nifedipine

Headache, dizziness, peripheral edema, tachycardia,

Use with caution in patients with CHF; may
aggravate angina and myocardial ischemia

Diltiazem

Headache, dizziness, peripheral edema (less

Use with caution in patients with cardiac failure;
contraindicated in patients with 2nd- or
3rd-degree heart block, or sick sinus syndrome

Clonidine
Guanabenz
Guanfacine hydrochloride

Drowsiness, sedation, dry mouth,
orthostatic dizziness

Rebound

Clonidine patch

Same

Verapamil

gingival hyperplasia

dihydropyridines), gingival
hyperplasia, constipation (especially verapamil)
atrioventricular block, bradycardia
common

than with

Centrally acting «¡.-agonists

as

patch

fatigue,

hypertension

may

occur

with

abrupt

discontinuance, particularly with previous

administration of high doses or with
continuation of concomitant ß-blocker

therapy

for clonidine; localized skin reaction to

Methyldopa

May cause liver damage, fever, and
Coombs-positive hemolytic anemia
(Continued)
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Table 10. Adverse

Drug Effects* (cont)
Selected Side Effects*

Drugs
Peripheral-acting
adrenergic antagonists
Guanadrel sulfate
Guanethidine monosulfate
Rauwolfia alkaloids

Reserpine

Precautions and

Diarrhea, orthostatic and exercise hypotension

Use

Lethargy, nasal congestion, depression

Contraindicated in patients with history of mental
depression or with active peptic ulcer
May precipitate angina pectoris in patients with
coronary artery disease; generally, use with
diuretic and ß-blocker
Lupus syndrome may occur (rare at recommended

Headache, tachycardia, fluid retention

Direct vasodilators

Special Considerations

Hydralazine

Positive antinuclear

Minoxidil

Hypertrichosis

antibody test

cautiously because

doses)
May cause

or

effusions

of orthostatic

hypotension

aggravate pleural and pericardial

"See Table 7 for a list of drugs. ACE indicates angiotensin-converting enzyme; NSAID, nonsteroidal anti-inflammatory drug; COPD, chronic obstructive
pulmonary disease; ISA, intrinsic sympathomimetic activity; and CHF, congestive heart failure.
jThe listing of side effects is not all-inclusive, and clinicians are urged to refer to the package insert for a more detailed listing. Sexual dysfunction,
particularly impotence in men, has been reported with the use of all antihypertensive agents. Few data are available on the effect of antihypertensive agents
on

sexual function in

women.

\Some of the metabolic side effects

of diuretics and ß-blockers

blood pressure may rise to
higher levels, and cardiac and vas¬
cular changes may occur. Clinical trial
data strongly suggest that antihyper¬
tensive drug therapy should be ini¬
tiated before the development of
cause

TOD.60

Initial Drug Therapy. Initial drug ther¬
apy is monotherapy for stage 1 and
Stage 2 hypertension, ie, start with a
single drug. Because diuretics and
ß-blockers have been shown to reduce
cardiovascular morbidity and mortal¬
ity in controlled clinical trials, these
two classes of drugs are preferred for
initial drug therapy*'1 (Figure 4). The
alternative drugs—calcium antagonists,
angiotensin-converting enzyme (ACE)
inhibitors, a preceptor blockers, and
the a-ß blocker—are equally effec¬
tive in reducing blood pressure.24 Al¬
though these alternative drugs have
potentially important benefits, they have
not been used in long-term controlled
trials to demonstrate their efficacy in
reducing morbidity and mortality and
therefore should be reserved for spe¬
cial indications or when diuretics and
ß-blockers have proved unacceptable
or ineffective. There is an urgent need
to evaluate the effectiveness of ACE
inhibitors, calcium antagonists, and
a i -receptor blockers in reducing longterm cardiovascular morbidity and

mortality.

can

be minimized by appropriate

dietary counseling.

Other factors that should be con¬
sidered in the selection of drugs are
the cost of medication, metabolic and
subjective side effects, and drug-

drug interactions (see section 4).
Supplemental antihypertensive
agents, such as the direct-acting

smooth-muscle vasodilators, the a2agonists, and the peripherally acting

adrenergic neuron antagonists, are not
well suited for initial monotherapy.
The direct-acting smooth-muscle va¬
sodilators (eg, hydralazine, minoxidil) often induce reflex sympathetic

stimulation of the cardiovascular system and fluid retention. The
a2-agonists and peripherally acting

adrenergic antagonists produce an¬
noying side effects in a large num¬

ber of patients.
The antihypertensive
listed in Table 7.

drugs are

Special Considerations. Also to be
considered in the selection of initial
therapy are demographic character¬
istics, concomitant diseases that may
be beneficially or adversely affected
by the antihypertensive agent cho¬
sen (Table 8), and the use of other
drugs that may lead to drug inter¬
actions

(Table 9).62"64

Demographics. In general, blacks

responsive to diuretics and
calcium antagonists than to ß-block¬
are more

ers or

ACE inhibitors. Older per-
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with

hypertension

are gener¬
of drugs.
all
classes
ally responsive
Gender has not been found to de¬
termine drug responsiveness. In any
event, gender, age, or race does not
provide sufficient reason to avoid any
drug class, particularly if it is needed
for other therapeutic benefits, be¬
cause efficacy differences can usu¬
ally be overcome with the addition
of a diuretic or another agent.
Concomitant Diseases and Ther¬
apies. Antihypertensive drugs may
worsen some diseases while improv¬
ing others (Table 9). For example,
ß-blockers may worsen asthma, di¬
abetes, and peripheral ischemia, but
they may improve angina pectoris,
certain cardiac dysrhythmias, and mi¬
graine headaches, and they have
proved to prolong life after myocardial infarction. Selection of an anti¬
hypertensive agent that also treats a
coexisting disease may simplify ther¬
apeutic regimens and reduce costs.

sons

to

sive

Quality of Life. Antihyperten¬
drugs may cause undesirable

symptoms (Table 10). For exam¬
ple, many of these agents may im¬

pair sexual function, centrally act;
ing drugs may impair mental acuity,
and ß-blockers may reduce exercise
tolerance.

Physiologic and Biochemical Mea¬
surements.

certain

Some clinicians have found

physiologic and biochemical

laboratory tests, supplemental ther¬

Table 11. Causes of Lack of
Responsiveness to Therapy

apies, office visits, and time lost from
work for visits to physicians' offices.

Nonadherence to therapy
Cost of medication
Instructions not clear and/or not given
to patient in writing
Inadequate or no patient education
Lack of involvement of patient in
treatment

plan

Side effects of medication
Organic brain syndrome (eg, memory

deficit)

Inconvenient

Drug-related

dosing

causes

Doses too low
Inappropriate combinations

(eg, 2
centrally acting adrenergic
inhibitors)
Rapid inactivation (eg, hydralazine)
Drug interactions
Nonsteroidal anti-inflammatory
drugs
Oral contraceptives
Sympathomimetics
Antidepressants
Adrenal steroids
Nasal decongestants
Licorice-containing substances

chewing tobacco)

(eg,

Cocaine

Cyclosporine
Erythropoietin
than 1 oz/d of

Secondary hypertension
Renal insufficiency
Renovascular hypertension

Pheochromocytoma
Primary aldosteronism
Volume overload
Inadequate diuretic therapy
Excess sodium intake
Fluid retention from reduction of blood
pressure
Progressive renal damage

Pseudohypertension

measurements

lected to protect the patient from ad¬
effects, although it may not im¬
mediately control the blood pressure.
If blood pressure remains uncontrolled,
the lowest dose should be given for
several weeks before it is increased to
the next dosage level. It must be rec¬
ognized that it may take months to
control hypertension adequately while
avoiding adverse effects of therapy. Most
antihypertensive medications can be
given once or twice daily, and this
should be the goal so as to improve
patient adherence. Adherence improves
substantially as prescribed dose fre¬
quency decreases.65
If, after 1 to 3 months, the re¬
sponse to initial therapy is inade¬
quate, the patient is not experienc¬
ing significant side effects, and
adherence to therapy is adequate,
three options for subsequent ther¬
apy should be considered (see Fig¬
verse

•

Increasing obesity
more

dosage listed in Table 7 should be se¬

4 for treatment algorithm):
Increase the dose of the first drug
to or toward maximal levels (see

ure

Associated conditions
Alcohol intake
ethanol

Dosage and Follow-up. The lowest

(eg, body weight, heart

rate, plasma renin activity, resting elec-

trocardiographic tracing, and hemodynamic measures) to be helpful in
choosing specific therapy.

Economic Considerations. The cost
of therapy may be a barrier to con¬
trolling hypertension. Treatment costs
include not only the price of drugs but
also the expense of routine or special

•

•

Table 7).
Substitute an agent from another
class.
Add a second drug from another
class.

Combining antihypertensive
drugs with different modes of action
will often allow smaller doses of drugs
to be used to achieve control, thereby
minimizing the potential for dosedependent side effects. If a diuretic
is not chosen as the first drug, it will
be useful as a second-step agent be¬
cause its addition usually enhances

the effects of other agents. If addi¬
tion of a second agent produces sat¬
isfactory blood pressure control, an
attempt to withdraw the first agent
may be considered, because mono¬
therapy with virtually all agents pro¬
vides blood pressure control for at
least half of all patients.
Before proceeding to each suc¬
cessive treatment step, clinicians

Downloaded From: by a Michigan State University User on 09/24/2018

should address possible reasons for
lack of responsiveness to therapy, in¬
cluding those listed in Table 1 1.
After blood pressure is reduced
to goal level and maintenance doses
of antihypertensive drugs are stabi¬

lized, substituting comparable com¬

bination tablets may simplify pa¬
tients' regimens and promote
adherence to a comprehensive anti¬
hypertensive treatment program.

Stage 3 and Stage 4 Hypertension.
Although similar general approaches
are advocated for all patients with hy¬
pertension, modification may be ap¬
propriate for those with DBP of 110
mm Hg or higher and/or SBP of 180
mm

Hg or higher. Although some pa¬

tients may respond adequately to only
one drug, it is often necessary to add

second or third agent after a short
interval if control is not achieved. The
intervals between changes in the reg¬
imen should be decreased, and the max¬
imum dose of some drugs may be in¬
creased. In some patients it may be
necessary to start treatment with more
than one agent. Patients with average
DBP of 120 mm Hg or greater require
more immediate therapy and, if sig¬
nificant TOD is present, may require
hospitalization and consultation.
a

Isolated Systolic Hypertension. Iso¬
lated systolic hypertension frequently
occurs in older persons and is discussed
in more detail in the "Hypertension
in Older Patients" section (section 4).
When isolated systolic hypertension
occurs in adolescents and young adults,
it often indicates a hyperdynamic cir¬
culation and may predict future di¬
astolic elevation. Life-style modifica¬
tions should be used in an attempt to
lower SBP in isolated systolic hyper¬
tension. However, when the SBP is con¬
sistently 160 mm Hg or greater and
the DBP is less than 90 mm Hg de¬

spite life-style modification, antihy¬
pertensive drug treatment is indicated
for older patients and should be con¬
sidered for younger patients.

Step-Down Therapy. Sound patient
treatment should include attempts to

Table 12.

Management of Hypertensive Crisis: Emergencies and Urgencies*
Dose

Drug
Parenteral vasodilators
Sodium nitroprusside

Onset

0.25-10 p.g/kg per min as IV infusion;
maximal dose for 10 min only

IV infusion

Instantaneous

Cautions

Nausea, vomiting, muscle twitching;

prolonged use may cause
thiocyanate intoxication,
methemoglobinemia acidosis,
cyanide poisoning; bags, bottles, and
delivery sets must be light resistant
Headache, tachycardia, vomiting,
flushing, methemoglobinemia;
requires special delivery system due
to drug binding to PVC tubing
Hypotension, tachycardia, aggravation
of angina pectoris, nausea and
vomiting, hyperglycemia with
repeated injections
Tachycardia, headache, vomiting,
aggravation of angina pectoris
Renal failure in patients with bilateral
renal artery stenosis, hypotension
with

Nitroglycerin

5-100 |a.g

Diazoxide

50-150 mg as IV bolus, repeated,
15-30 mg/min by IV infusion

Hydralazine

10-20 mg as IV bolus
10-40 mg IM
0.625-1.25 mg every 6 h IV

10 min
20-30 min
15-60 min

5-15 mg as IV bolus
1-4 mg/min as IV infusion

1-2 min
1-5 min

20-80 mg as IV bolus every 10 min;
2 mg/min as IV infusion
250-500 mg as IV infusion every 6 h

5-10 min

Nifedipine (not extended release)

10-20 mg PO, repeat after 30 min

15-30 min

Rapid, uncontrolled reduction in blood
pressure may precipitate circulatory
collapse in patients with aortic

Captopril

25 mg PO, repeat

15-30 min

Clonidine

0.1-0.2 mg PO,

Hypotension, renal failure in bilateral
renal artery stenosis
Hypotension, drowsiness, dry mouth

Enalaprilat
Parenteral adrenergic inhibitors
Phentolamine

Trimethaphan camsylate
Labetalol

Methyldopate

as

2-5 min

or

1-2 mln

30-60 min

Tachycardia, orthostatic hypotension
Paresis of bowel and bladder,
orthostatic hypotension, blurred
vision, dry mouth
Bronchoconstriction, heart block,
orthostatic hypotension
Drowsiness

Oral agents

stenosis

required

Labetalol
"It is sometimes

polyvinyl chloride.

as

required

repeated every hour as

200-400 mg PO, repeat every 2-3 h

appropriate

to administer a diuretic

decrease the dosage or number of an¬
tihypertensive drugs while maintain¬
ing life-style modifications. In general,
complete cessation of an antihyper¬

30-60 min

to a total dose of 0.6 mg

30 min-2 h

agent with any of these drugs. IV indicates intravenous: IM, intramuscular; PO. orally; and PVC,

ally rises again to hypertensive levels,
sometimes months or years after dis¬
continuance, especially in the absence
of sustained improvements in life-style.

tensive treatment program is not in¬

dicated. However, after blood pres¬
has been effectively controlled for
1 year and at least four visits, it may
be possible to reduce antihyperten¬
sure

sive drug therapy in a deliberate, slow,

and progressive manner. Step-down
therapy is especially successful in pa¬
tients who are also following life-style
treatment recommendations: a higher
percentage maintain normal blood pres¬
sure levels with less or no medication.28
Patients whose drugs have been dis¬
continued should have regular
follow-up because blood pressure usu-

Bronchoconstriction, heart block,
orthostatic hypotension

J-Curve Hypothesis. Concerns have

been raised that lowering DPB too
much may increase the risk of cor¬
onary disease possibly by lowering
diastolic perfusion pressure in the cor¬
onary circulation—the so-called Jcurve hypothesis.23-66 This concern
may be more relevant to hyperten¬
sive patients with preexisting coro¬
nary disease. No data support a sim¬
ilar relationship of blood pressure
reduction to adverse effects on ce¬
rebral or renal function. Regardless
of the presence or absence of a J-
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evidence supports the
reduction of DBP and SBP at all ages
to the levels achieved in clinical tri¬
als—usually less than 90 mm Hg in
DBP, and 140 to 160 mm Hg in iso¬
lated systolic hypertension.
curve, available

Resistant Hypertension. Hyperten¬
sion should be considered resistant
if the blood pressure in a patient who
is adherent to treatment cannot be

reduced to less than 160/100 mm Hg

by an adequate and appropriate tripledrug regimen prescribed in nearly

maximal doses when the pretreatblood pressure was greater than
180/115 mm Hg. If the pretreatment blood pressure was less than
180/115 mm Hg, resistance should
ment

be defined

as

failure

to

achieve

nor-

Hg) on a
similar regimen. An adequate and ap¬
motension

(< 140/90

mm

propriate regimen should include at
least three different pharmacologie
agents, including a diuretic plus two
of the following classes of drugs:
ß-adrenergic blocker or another antiadrenergic agent, direct vasodila¬
tor, calcium antagonist, or ACE in¬
hibitor.
For older patients with isolated
systolic hypertension, resistance in a
patient who is adherent to treatment
is defined as failure of an adequate tripledrug regimen to reduce SBP to less than
170 mm Hg if pretreatment SBP was
greater than 200 mm Hg or to less than
160 mm Hg and by at least 10 mm
Hg if pretreatment SBP was 160 to
200 mm Hg.
If goal blood pressure cannot be
achieved without intolerable side ef¬
fects, even suboptimal reduction of
blood pressure will contribute to de¬
creased morbidity and mortality.
Crises:

duction in blood pressure. There is no
clearly defined clinical advantage for
sublingual over oral administration of

nifedipine or captopril.

When treating the hyperten¬
or emergency, it is de¬
sirable to choose agents that enable
a controlled reduction in blood pres¬
sure during 30 minutes to several
hours. Elevated blood pressure alone,
in the absence of symptoms or evi¬
dent TOD, rarely requires emer¬
gency therapy. The risks of overly ag¬
gressive intervention in any
hypertensive crisis must always be
considered. Even the administration
of oral agents for hypertensive ur¬
gencies has resulted in myocardial is¬
chemia and cerebral hypoperfusion.
sive urgency

Long-term

Adherence

Follow-up

Visits.

to

Therapy

Achieving

and

maintaining target blood pressure with
the lowest

possible dosage

of med¬

requires ongoing patient fol¬

ication

low-up and may involve dosage ad¬

Patients with stage 1
hypertension without TOD should
generally be seen within 1 to 2 months
after the initiation of therapy to de¬
termine the adequacy of blood pres¬
sure control, the degree of patient ad¬
herence, and the presence of adverse
effects. Associated medical prob¬
lems, including TOD, other major risk

Hypertensive
Emergen¬
cies and Urgencies. Hypertensive
emergencies are those situations that
require immediate blood pressure re¬

justments.

monary edema, dissecting aortic aneurysm, eclampsia or severe hyper¬
tension associated with pregnancy,

factors, and laboratory test abnor¬
malities, will also play a part in de¬
termining the frequency of patient fol¬

duction (not necessarily to normal
ranges) to prevent or limit TOD. Ex¬
amples include hypertensive encephalopathy, intracrancial hemorrhage,
acute left ventricular failure with pul¬

unstable angina pectoris, and acute
myocardial infarction. Hypertensive
urgencies are those situations in which
it is desirable to reduce blood pres¬
sure within 24 hours. Hypertensive
urgencies include accelerated or ma¬
lignant hypertension without severe
symptoms or progressive targetorgan complications and severe pe¬
rioperative hypertension. Drugs avail¬
able and their routes of administration
are listed in Table I2.67

Although most hypertensive emer¬
gencies are treated initially with parenteral
administration of an appropriate agent,
oral administration of selected agents
may also be associated with rapid re-

low-up.

Once the blood pressure is
stabilized, follow-up at 3- to 6-month

(depending on the pa¬
status) is generally appropri¬

Planned patient education pro¬
grams may significantly improve ad¬
herence to treatment schedules, improve
blood pressure control, and decrease
hypertension-related morbidity and
mortality.68 Combinations of patient
education intervention strategies are
likely to achieve the greatest improve¬
ment in long-term adherence and are
usually aimed at improving patient un¬
derstanding of specific therapies and
sure.

treatment

goals, correcting misconcep¬

tions, adjusting the therapeutic inter¬
ventions to patients' life-styles, and en¬
hancing family or other social support.

Strategies to Improve Adherence
to Therapy and Control of High

Blood Pressure. The choice and ap¬
plication of specific strategies will de¬
pend on individual patient charac¬
teristics, severity of specific diseases,
and comorbidities. It is not ex¬
pected that all strategies would be ap¬
plied any one time, nor to all pa¬
tients, as the priority of strategies
should be developed on an individ¬
ual basis. Review of patient progress
and effectiveness of the approaches
at follow-up visits is recommended.
With time, the patient's needs may
change and behavioral and pharamcologic approaches may need to be
altered. The following outlines a se¬
ries of strategies to enhance adher¬
ence to treatment. They are de¬
signed to provide guidance at the
initial as well as follow-up visits.
Educate about conditions
and treatment

intervals
tient's

Monitoring should include blood
pressure measurements in the su¬
pine or sitting positions and after
standing quietly for 2 minutes. Pa¬
tient education should be an impor¬

•

tant

feature of

follow-up

•

•

Downloaded From: by a Michigan State University User on 09/24/2018

pectations of being in care
Discuss patient's concerns and clar¬

ify misunderstandings

•

visits.

Planned Patient Education Pro¬
grams. Poor adherence to long-term
treatment, both life-style modifications
and pharmacologie therapy, has been
identified as the major reason for in¬
adequate control of high blood près-

Assess patient's understanding and

acceptance of the diagnosis and ex¬

ate.

Inform patient of blood pressure
level
Agree with patient on a goal blood
pressure

•

•

Inform patient about recom¬
mended treatment and provide spe¬
cific written information
Elicit concerns and questions and
provide opportunities for patient

to state

specific behaviors to carry

recommendations
Emphasize need to continue
treatment, that patient cannot tell if
blood pressure is elevated, and that
control does not mean cure

cess

out treatment

and

provide daily

reinforce¬

ment
•

Suggest small group activities to
enhance mutual support and mo¬
tivation

Collaborate with other
Individualize the regimen
•

Include

patient

in decision mak¬

professionals
•

•

Simplify the regimen

•

Incorporate treatment into pa¬
tient's daily life-style
Set, with the patient, realistic short-

•

term

objectives

ponents of the
•

•

•

specific com¬
treatment plan
for

Encourage discussion of side ef¬
fects and concerns
Indicate you will ask about adher¬

•

When weight loss is established as

ence at next

a treatment

visit-

goal, discourage quick

weight loss regimens, fasting, and
unscientific methods, since these
are associated with weight cy¬
cling, which may increase cardio¬
vascular morbidity and mortality
Provide reinforcement

•

•

Provide feedback regarding blood
pressure level
Ask about behaviors to achieve
blood pressure control
Give positive feedback for behav¬
ioral and blood pressure improve¬
ment

•

Hold exit interviews to clarify reg¬
imen

•

•

•

•

•

•

of nurses, pharma¬
cists, dietitians, optometrists, den¬
tists, and physician assistants
Refer patients for more intensive

counseling.
SECTION 4: SPECIAL
POPULATIONS AND
SITUATIONS

Encourage self-monitoring
Minimize cost of therapy

•

•

Draw on complementary skills and

knowledge

ing

Make appointment for next visit be¬
fore patient leaves the office
Use appointment reminders and con¬
tact patients to confirm appointments
Schedule more frequent visits to
counsel nonadherent patients
Contact and follow up patients who
missed appointments
Consider clinician-patient contracts

•

Educate family members to be part
of the blood pressure control pro-

powerful agents, including minoxidil, especially in those with im¬
paired renal function.

most

Hypertension

in

African-Americans and Other
Racial and Ethnic Minorities
The frequency of hypertension in Af¬
rican-Americans is among the high¬
est in the world,41 and hypertension
is the major health problem of adult
African-Americans. Blacks develop hy¬
pertension at an earlier age; and, at
any decade of life, hypertension is
more severe in blacks than in whites.
As much as 30% of all deaths in hy¬
pertensive black men and 20% of all
deaths in hypertensive black women
may be attributable to high blood
pressure.69 This earlier onset, higher
prevalence, and greater severity of hy¬
pertension in blacks than in whites
is accompanied by a 1.3-fold greater
rate of nonfatal stroke, a 1.8-fold
greater rate of fatal stroke, a 1.5-fold
greater rate of heart disease deaths,70
and a fivefold greater rate of endstage renal disease.71
Available evidence indicates that,
at similar starting blood pressure lev¬
els, blacks will achieve similar over¬
all blood pressure declines and may
experience a lower incidence of CVD
than whites, when provided equal ac¬

adequate therapy.72
high prevalence
of salt sensitivity, obesity, and ciga¬
rette smoking in blacks, life-style mod¬
ifications are particularly important.

cess to

Promote social support

The control of obesity is of particu¬
lar importance because blacks have
twice the prevalence of non-insulindependent diabetes mellitus.
In blacks, diuretics have been
proved in controlled trials to reduce
hypertensive morbidity and mortal¬
ity; thus, diuretics should be the agent
of first choice in the absence of other
conditions that prohibit their use.
Monotherapy with ß-blockers or ACE
inhibitors is less effective in blacks;
but calcium antagonists, a!-receptor
blockers, and the a-ß-blocker are as
effective in blacks as in whites. Because
of the greater rate of severe hyperten¬
sion in blacks, more black patients will
require multidrug therapy, and clini¬
cians should not hesitate to use the

Because of the
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Little information is available on
whether other racial and ethnic

groups—including Native Americans,
Asians and Pacific Islanders, and
Hispanics—respond differently from
whites to antihypertensive medications
or life-style modifications. Further stud¬
ies are needed to understand better
the factors influencing the control of
hypertension in these groups.

Hypertension

in Children

According to the "Report of the Sec¬

ond Task Force on Blood Pressure
Control in Children—1987,"73 hy¬
pertension in children is defined as
average SBP and/or DBP equal to or
greater than the 95th percentile for
age on at least three occasions (Ta¬
ble 13). In many of the childhood
cases, significant and severe hyper¬
tension may have an identifiable un¬
derlying cause. Children who have
slight or periodic blood pressure el¬
evation frequently exhibit other risk
factors for future CVD that usually
persist into adult life and often clus¬
ter within families. All clinicians who
care for children aged 3 years through
adolescence should be encouraged to
measure blood pressure once a year,
when the child is well.73 This is es-

Table 13. Classification of

Hypertension in the Young by Age Group4
Significant Hypertension
(95-99th Percentile),
mm Hg

Severe Hypertension

96-105
104-109

>106
a110

104-111
70-73

112-117
74-81

>118
>82

108-115
70-75

116-123
76-83

a=124
=:84

114-121
74-77

122-129
78-85

a130

122-125
78-81

126-133

82-89

==134
==90

130-135
80-85

136-143
86-91

^144
>92

136-141
84-91

142-149
92-97

==150
a98

High Normal

(90-94th Percentile),

Age Group
Newborns (SBP)
7d
8-30 d
Infants (s2 y)
SBP
DBP
Children
3-5 y
SBP
DBP
6-9 y
SBP
DBP
10-12 y
SBP
DBP
13-15 y
SBP
DBP
Adolescents (16-18
SBP
DBP

mm

Hg

...

(>99th Percentile),
mm

Hg

...

s=86

y)

"Adapted from the "Report of the Second Task Force
systolic blood pressure; DBP, diastolic blood pressure.

pecially true in children who have a
hypertensive parent. Likewise, the par¬

ents of children who exhibit ele¬
vated pressures should also be
screened.
The "Report of the Second Task
Force on Blood Pressure Control in
Children—1987"73 offers a compre¬
hensive approach to the detection, eval¬
uation, and treatment of high blood
pressure in children. This report pro¬
vides normative data on blood pres¬
sure from more than 70 000 white,
black, and Mexican-American children.
Table 13 depicts the levels of blood
pressure in childhood that have been
used to diagnose hypertension. These
levels are different from those levels
found in adults because percentile lev¬
els are used in classification of blood
pressure levels in children and
adolescents.
Children, like adults, require re¬
peated measurements with proper
equipment to determine the level of
blood pressure accurately. The wid¬
est cuff that will comfortably encir-

on

Blood Pressure Control in Children—1987. "73 Note that adult classifications differ. SBP indicates

ele the arm without covering the an¬
tecubital fossa should be used. For
infants in whom the accuracy of mea¬
surements by auscultation is uncer¬
tain, an electronic device using a Doppler technique can be used.
The higher the blood pressure
and the younger the child, the greater
the possibility of secondary hyper¬
tension. Attention should also be given
to risk factor assessment, including
family history, obesity, diet, and phys¬
ical activity. In adolescents, the use
of alcohol, cocaine, or other addic¬
tive substances should be consid¬
ered as a possible cause of the ele¬
vated blood pressure. Laboratory tests
for young patients are generally sim¬
ilar to those recommended for adults.
However, efforts to arrive at a diag¬
nosis of secondary hypertension
should be more thorough in a child.
The underlying cause, severity,
or complications of hypertension in
children will determine the degree and
types of intervention required. Ther¬
apy should reduce blood pressure with-
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causing adverse effects that limit
adherence or impair normal growth
and development. Life-style modifi¬
cations can be introduced as initial treat¬
ments but may be insufficient ther¬
apy when there is severe hypertension
or when there is a demonstrated cause.
Weight reduction in obese children
often lowers the blood pressure. An¬
tihypertensive drug therapy should usu¬
ally be reserved for patients with lev¬
els of blood pressure above the 99th
percentile or with significantly elevated
blood pressure that responds inade¬
quately to life-style modifications or
is associated with TOD. As with adults,
children with insulin-dependent di¬
abetes mellitus and with primary re¬
nal disease may benefit from pharma¬
out

cologie antihypertensive therapy at any
level of hypertension to prevent or de¬
lay progression of renal insufficiency.
Pharmacologie agents generally used
for adults
persons.

are

also effective in young

Uncomplicated elevated blood
pressure, by itself, should not be a

restrict asymptomatic chil¬
dren from participating in physical
activities, particularly because exer¬
cise may both prevent and relieve hy¬
pertension. Use of steroid hormones
for the purpose of body building
should be strongly discouraged.
reason to

Hypertension

in Women

The long-term and large clinical tri¬
als of antihypertensive treatment have
included both men and women but
have not clearly demonstrated gen¬
der differences in blood pressure re¬
sponse and outcomes.74 Because the
rate of cardiovascular events in mid¬
dle-aged women is much lower than
in men, these trials had limited abil¬
ity to distinguish the degree of ben¬
efit from treatments between men and
women.75 Recent trials in older per¬
sons reinforce the conclusion to sup¬
port a similar approach to the man¬
agement of hypertension in men and
women. Therefore, at this time, there
are insufficient data to support a dif¬
ferent approach to the management
of hypertension in women, but fur¬
ther study is warranted.

Hypertension Associated With Oral
Contraceptives. Most women tak¬
ing oral contraceptives experience a
small but detectable increase in both
SBP and DBP, usually within the nor¬
mal range.76 Hypertension has been
reported to be two to three times more
common in women taking oral con¬
traceptive pills for 5 years or longer
than in those not taking oral con¬
traceptives.77 The risk appears to in¬
crease with age, with duration of use,
and perhaps with increased body
mass. Women aged 35 years and older
who smoke cigarettes should be
strongly counseled to stop smoking.
If they continue to smoke, they should
be discouraged from using oral con¬
traceptives, because most of the car¬
diovascular deaths attributable to oral
contraceptive use have been in such
women. Since many of the studies
of blood pressure and oral contra¬
ceptives involved higher doses of both
estrogen and progesterone than are

in use, the current inci¬
dence of oral contraceptiveinduced hypertension is probably less
than reported earlier. Nonetheless, in
a small number of patients, oral con¬
traceptives may cause accelerated or

presently

malignant hypertension.78

stop the use of the pill. The blood

pressure will normalize in most cases
within a few months. If high blood
pressure persists and the risks of preg¬
nancy are considered to be greater than
the risks of stage 1 hypertension, and
other contraceptive methods are not
suitable, it may be necessary to con¬
tinue the pill in spite of the elevation
in blood pressure. Life-style modifi¬
cations and antihypertensive medica¬
tion should be used to normalize blood
pressure, and patients should be care¬
fully monitored.

Hypertension in Pregnancy. Hyper¬
tension during pregnancy may result
in life-threatening consequences for

both mother and fetus. The National
High Blood Pressure Education Pro¬

gram's "Working Group Report on High

Blood Pressure in Pregnancy"79 rec¬
ommends a simple classification offour
diagnostic categories: (1) chronic hy¬

pertension, (2) preeclampsia-eclampsia,

(3) chronic hypertension with super¬
imposed preeclampsia, and (4) tran¬
sient hypertension. The report empha¬
sizes the

importance of differentiat¬

ing hypertension that antedates

pregnancy from a pregnancy-specific
condition that is characterized by poor
perfusion of many organs and usually
has increased blood pressure as one
of its features. In the former condi¬
tion, elevated blood pressure is the car¬
dinal pathophysiologic feature, whereas
in the latter, increased blood pressure
is important primarily as a sign of the
underlying disorder.
Criteria. The criteria for diag¬
nosing hypertension in pregnancy are
SBP increases of 30 mm Hg or greater
and DBP increases (Korotkoff phase

V) of 15

mm
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Hg

or

greater

fore 20 weeks' gestation. When pre¬
vious blood pressures are not known,
a reading of 140/90 mm Hg or above
is considered abnormal.

Chronic Hypertension. Chronic hy¬
is hypertension that is
present and observable before preg¬
nancy or that is diagnosed before the
20th week of gestation. The goal of
treatment of chronic hypertension in
pregnancy is to minimize the shortterm risks of elevated blood pressure
to the mother while avoiding therapy
that compromises fetal well-being. Di¬
uretics or any other antihypertensive
drugs except ACE inhibitors may be
continued if they were taken before

pertension

The mechanism of the increase
in blood pressure remains unclear. If
hypertension develops in a woman tak¬
ing oral contraceptives, it is advisable
to

pared with the average of values be¬

com-

pregnancy. Angiotensin-converting en¬
zyme inhibitors should be avoided be¬
serious neonatal problems, in¬
cluding renal failure and death, have
been reported when mothers have taken
these agents during the last two tri¬
cause

mesters.80 For women who were not

taking antihypertensive therapy when
they became pregnant and those whose
antihypertensive therapy was stopped
in early stages of pregnancy, increased
rest or stopping work may be helpful

when DBP is between 90 and 100 mm
Hg. Moderate sodium restriction should
be considered only if it was useful be¬
fore pregnancy. Antihypertensive drug
therapy is reserved for patients with
DBP greater than or equal to 100 mm
Hg.79 Aggressive antihypertensive ther¬
apy is discouraged because of the con¬
cern for maintaining adequate uteroplacental blood flow.
Methyldopa has been most ex¬
tensively evaluated in pregnancy and
is therefore recommended.81 ß-Block¬
ers compare favorably with methyl¬
dopa with respect to efficacy and are
considered safe in the latter part of
pregnancy, but their use early in preg¬
nancy may be associated with growth
retardation of the fetus.82
Preeclampsia. The pregnancyspecific condition preeclampsia is in¬
creased blood pressure accompa¬
nied by proteinuria, edema, or both,
and, at times abnormalities of coag¬
ulation and liver function. Preec¬

lampsia may progress rapidly to a con-

vulsive phase, eclampsia.
occurs

Preeclampsia

primarily in primigrávidas and

after the 20th week of gestation.
Therapy for preeclampsia con¬
sists of hospitalization with bed rest,
control of blood pressure, seizure pro¬
phylaxis when signs of impending ec¬
lampsia are present, and timely de¬
livery. If preeclampsia develops before
the fetus is mature, the physician must
carefully consider both the maternal
and fetal health and decide whether
postponement of delivery is safe. De¬
livery is indicated, regardless of gestational age, when there are signs of
fetal distress, uncontrollable hyper¬
tension in the mother, evidence of
deteriorating renal or hepatic func¬
tion, epigastric pain, or signs of im¬

pending eclampsia (eg, headache, vi¬

sual disturbance, and hyperreflexia).
The decision to use antihyper¬
tensive drugs should be based on ma¬
ternal safety, because there is no clearcut fetal benefit of lowering blood
pressure, and such treatment does not
cure or reverse preeclampsia. Al¬
though there is disagreement regard¬
ing what level of blood pressure
should be treated, most authorities
would begin therapy when DBP is
greater than or equal to 100 mm Hg.79
If

delivery

is not

anticipated

of choice.81

methyldopa
drug
Hydralazine, calcium antagonists, a-ß-

blockers, and ß-blockers are reason¬

able additions or alternatives.
When delivery is imminent, a
parenteral antihypertensive agent is

preferable.

Intravenous

hydralazine

is effective and has been used safely
in
Limited data are avail¬

pregnancy.8'

on the use of diazoxide, labe¬
talol, and clonidine. Potent diuret¬
ics, such as furosemide, are generally

able

nol

warranted, low-dose aspirin (ap¬
60

may be useful

proximately mg)
in high-risk patients,
whose

eg, patients
previous pregnancies were

complicated by preeclampsia of early

onset, those who may be at risk for

fetal death or severe fetal
retardation
due to placental
growth
and
those
with poor ob¬
insufficiency,
stetric histories.
recurrent

Estrogen Replacement Therapy and

Blood Pressure. The presence of hy¬
pertension is not a contraindication
to

postmenopausal estrogen replace¬
therapy; in fact, such treatment

ment

may have a beneficial effect on blood
pressure as well as on overall cardio¬
vascular risk.85 However, because a few
women may experience a rise in blood
pressure attributable to estrogen ther¬
apy, it is recommended that all women
treated with hormonal replacement have
their blood pressures monitored more
frequently after such therapy is insti¬
tuted. The effects of transdermal es¬
trogen and of progestogen in addition
to estrogen replacement on blood pres¬
sure in postmenopausal women have
not

been documented.

Hypertension in Older

Patients

in 24

hours, an oral agent is preferable, and
is the

not

advisable.

Encouraging preliminary data in¬

volving

13 small trials suggest that
low-dose aspirin may prevent preec¬

lampsia by reversing the imbalance
between prostacyclin and thromboxane that may be responsible for some
of the manifestations of this dis¬
ease.84 While recommendations for
the general pregnant population are

Hypertension

is present in approx¬
of
60%
imately
non-Hispanic whites,
71% of non-Hispanic blacks, and 61%
of Mexican-Americans aged 60 years
or older (National Health and Nu¬

trition Examination Survey
tolic hypertension is

III). Sys¬

a wellestablished independent risk factor
for CHD, stroke, and CVD. The prev¬
alence of isolated systolic hyperten¬
sion (defined as SBP of 5:140 mm
Hg with a DBP <90 mm Hg) in¬
creases after age 60 years.
In older patients, the sudden on¬
set of hypertension suggests the pres¬
ence of secondary hypertension, par¬
ticularly occlusive atherosclerotic
renovascular disease. Pseudohyper¬
tension is sometimes encountered in
elderly patients who have such rigid
brachial arteries that they cannot be
compressed by the sphygmomanometer cuff, giving falsely high read-
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ings. This should be suspected when

TOD is absent in spite of high blood
pressures and can be confirmed when
the pulseless radial artery is palpa¬
ble even though the sphygmomanometer cuff is inflated to pressures
high enough to occlude the brachial

artery (Osier's sign).86
The value of treating hyperten¬
sion in older patients has now been
established57"59-87-90 (Table 14). The
Systolic Hypertension in the Elderly
Program compared treatment with a
low-dose diuretic, chlorthalidone, and,
if needed, atenolol or reserpine with
treatment with placebo in patients with
baseline average SBP of 160 mm Hg
or greater and DBP less than 90 mm
Hg. The results after an average of 4.5
years clearly favored active treatment,
with 36% fewer fatal and nonfatal
strokes and 27% fewer fatal and nonfatal myocardial infarctions in actively
treated patients compared with placebotreated patients. Benefit was evident
across all age, race, sex, and blood pres¬
sure subgroups, and active treatment
was well tolerated. Data from other
clinical trials indicate that older pa¬
tients who have DBP of 90 mm Hg or
greater will also benefit from antihy¬

pertensive therapy (Table 14).
Therefore, the initial goal of ther¬

apy is to reduce the SBP to less than
160 mm Hg for those with SBP greater
than 180 mm Hg and to lower blood
pressure by 20 mm Hg for those with
SBP between 160 and 179 mm Hg. If
this is well tolerated, it may be appro¬
priate to reduce the blood pressure
even further. At SBP levels of 140 to
160 mm Hg in patients with isolated
systolic hypertension, life-style mod¬
ifications may be adjunctive or defin¬
itive therapy. In general, goals of ther¬
apy for DBP in older persons are sim¬
ilar to those for the general population.

Antihypertensive drug therapy

should be carried out more cau¬
tiously in older patients. Older pa¬
tients may be more sensitive to vol¬
ume depletion and sympathetic
inhibition than are younger individ¬
uals, because older individuals may
have impaired cardiovascular re¬
flexes that make them more suscep-

Table 14. Effects of

No. of

Therapy

Hypertensive

patients

range, y
Mean BP at entry,

Hg

Patients1

Coope and
Warrender89

Hypertension58

MRC5'

60-69

60-79

1627
70-84

4396
65-74

SHEP57
4736
60-s80

HDFP90t

840
>60

165/101

182/101

197/100

195/102

185/91

170/77

170/101

0.67
0.82

0.64
0.80

0.581

0.53+

0.75+
0.81

0.78

0.68

0.87§
0.49+

0.71 +

0.76+

0.60+

0.83+

0.67+
0.73+
0.45+
0.68+

0.56+

1.03

Australian3'
582

Age

mm

in Older

EWPHE88

STOP-

2374
60-69

Relative risk of event

(treated

vs

control)

Stroke
CAD
CHF
All CVD

0.69

0.85+
0.84+

"EWPHE indicates European Working Party on High Blood Pressure in the Elderly; STOP-Hypertension, Swedish Trial in Old Patients With Hypertension;
MRC, Medical Research Council; SHEP, Systolic Hypertension in the Elderly Program; HDFP, Hypertension Detection and Follow-up Program; BP, blood
pressure; CAD, coronary artery disease; CHF, congestive heart failure; and CVD, cardiovascular disease.
¡Includes data calculated by the HDFP Coordinating Center.
¡Statistically significant.
§Myocardial infarction only; sudden deaths decreased from 13 to four.

hypotension.

rea¬

uation has been stabilized. Even when

pressure should always
be measured in the standing as well
as seated (or supine) positions, and
antihypertensive treatment should be
initiated with smaller doses than usual.
Increases in dosage also should be
smaller and spaced at longer inter¬
vals than might be appropriate for
younger patients. Drugs that have a

has been temporarily with¬
held, the eventual goal is to reduce
blood pressure gradually with avoid¬
ance of orthostatic hypotension.
Severe hypertension that appears
in the course of an acute stroke poses
a difficult therapeutic problem. Some
data suggest that DBP in excess of 120

tibie

to

For this

son, blood

orthostatic

propensity
potension (eg, guanethidine
to cause

hy¬

mono-

sulfate, guanadrel sulfate, a,receptor blockers, and labetalol)

should be used with caution. All
classes of antihypertensive drugs have
been shown to be effective in low¬
ering blood pressure in older pa¬
tients. However, only diuretics and
ß-blockers have been used in con¬
trolled trials that have shown a re¬
duction in cardiovascular morbidity
and mortality.
Patients With

Coexisting

Hypertension and
Cardiovascular

Diseases
Patients With Cerebrovascular Dis¬

The presence of clinically ev¬
ident cerebrovascular disease is an in¬
dication for antihypertensive
treatment. Immediately after the oc¬
currence of an ischémie cerebral in¬
farction, it may be appropriate to with¬
hold treatment (unless the blood
pressure is very high) until the sitease.

treatment

Hg warrants cautious treatment,
particularly when the hypertension is
mm

accompanied by such a complication
as

congestive heart failure.91-92

Patients With Coronary Artery Dis¬
Hypertension in patients with

ease.

coronary artery disease should be
treated. The incidence of angina pec¬
toris or myocardial infarction does
not increase when elevated blood pres¬
sures are carefully reduced, and many
patients experience a decrease in
symptoms with pressure reduction.
In the Multiple Risk Factor Inter¬
vention Trial, men with abnormal re¬
sults of stress tests benefited sub¬
stantially from risk factor
reductions.93-94 Among men in the
Multiple Risk Factor Intervention Trial

with abnormal results of stress tests
who were hypertensive at baseline,
risk of CHD was significantly higher
for those who received usual care than
for participants who received spe¬
cial intervention.95 As with patients
who have cerebrovascular disease,
blood pressure should be reduced
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gradually to avoid hypotensive epi¬
sodes. ß-Blockers or calcium antag¬
onists (especially those that reduce
heart rate) may be specifically useful
in

patients with angina pectoris. For

those who have had a myocardial in¬
farction, ß-blockers without intrin¬
sic sympathomimetic activity are the
drugs of choice because they have
been shown to reduce the risk of a
subsequent event and sudden death.96
Patients With Cardiac Failure. Con¬
trol of elevated arterial pressure can
improve myocardial function, prevent
cardiac failure, and reduce mortality.
Angiotensin-converting enzyme inhib¬
itors, when used alone or in combi¬
nation with digitalis or diuretics in pa¬
tients with congestive failure, are ef¬
fective in reducing mortality due to
progressive congestive heart failure.97
The use of ACE inhibitors may decrease
mortality even more than other vasodi¬
lator therapy does.98
Patients With Left Ventricular Hy¬

pertrophy. Left ventricular hyper¬
trophy permits cardiac adaptation to
the increased afterload imposed by
elevated blood pressure. However, left
ventricular hypertrophy represents a
major independent risk factor for car¬
diac death, myocardial infarction, and
other morbid events,99 and control
of elevated blood pressure should pre¬
vent this condition.

Echocardiography is the most
specific way to diag¬
nose left ventricular hypertrophy, but
its use is limited by cost. 10° The elec¬
trocardiogram remains of value not
only for detecting left ventricular hy¬
pertrophy but also for identifying ev¬
idence of myocardial ischemia or car¬
diac dysrhythmias.
All major drug classes, with the
exception of direct-acting vasodilators,
sensitive and

may reduce left ventricular mass and
wall thickness,101 as may weight loss102
and decrease of dietary salt intake.103
It is not known whether reversal of
hypertension-induced cardiac hyper¬
trophy improves the independent risk
of cardiovascular morbidity and mor¬
tality associated with left ventricular
hypertrophy. However, the presence
of left ventricular hypertrophy is an
indication for effective blood pressure
control.
Patients With Peripheral Vascular
Diseases. Hypertension is a major risk

factor for the development of carotid

atherosclerosis, arteriosclerosis obliterans, intermittent claudication, and
aneurysms, including dissecting aneurysms; however, it is not known
whether antihypertensive therapy will
alter the course of the diseases. Arte¬
rial hypertrophy and atherosclerosis
may further increase SBP and the pulse
pressure. Effective control of pressure
and other atherogenic factors may help
retard or even reverse the stiffening

of arteries.

Hypertension and
Coexisting Diseases

Patients With

Other

Patients With Renal Disease. The

hypertension of chronic renal fail¬
ure is largely volume dependent, due
to

retention of sodium and water.

Thus, relatively large doses of di¬
uretics

the

are

often needed

treatment

uretic

part of
regimen. A loop di¬
as

(furosemide, bumetanide,

ethacrynic acid) or metolazone or indapamide is usually necessary to ac¬
complish substantial diuresis when
the serum creatinine level has reached
221

pmol/L (2.5 mg/dL) or more. Po-

tassium supplements and potassium-

sparing diuretics are relatively con¬
traindicated in the presence of even
mild renal insufficiency.
All of the commonly used classes
of antihypertensive drugs are usually
effective in lowering blood pressure
in patients with renal disease. In those
whose hypertension has become re¬
sistant to multiple drug therapy that
includes large doses of loop diuret¬
ics, minoxidil may be needed. In an¬
imal experiments as well as short-term
clinical trials of small subsets of se¬
lected patients with diabetic nephropathy, ACE inhibitors have been
shown to reduce proteinuria and slow
progression of renal disease.104 How¬
ever, acute renal failure can be pre¬
cipitated by ACE inhibitors in hyper¬
tensive patients with bilateral renal ar¬
tery stenosis, renal artery stenosis to
a solitary kidney, and preexisting re¬
nal disease. Hyperkalemia is a defi¬
nite risk in azotemic patients receiv¬
ing ACE inhibitors, especially those
who have diabetic renal disease or those
using nonsteroidal anti-inflammatory
drugs. Therefore, serum creatinine and
potassium levels should be monitored
carefully before and after initiation of
treatment with ACE inhibitors in pa¬
tients who have renal insufficiency.
Controlling high blood pres¬
sure clearly preserves renal func¬
tion. Aggressive control of hyperten¬
sion also prevents or slows the
progression of renal failure. It is un¬
clear whether any antihypertensive
agent is preferred in this regard. It
has been suggested that blood pres¬
sure should be reduced to 130/85 mm
Hg or less to provide adequate pro¬
tection of renal function in hyper¬
tensive

patients.105

Dietary protein and phosphate
restriction are appropriate nondrug

therapies that may preserve renal func¬
tion and should be implemented early
in the course of renal insufficiency.
In the advanced stages of renal in¬

sufficiency, hypertension often be¬
comes relatively resistant to multipledrug therapy, and adequate control
requires either long-term dialysis or
renal transplantation.
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Patients With Diabetes Mellitus.Patients with hypertension and diabe¬

mellitus are especially vulnera¬
cardiovascular complications;
therefore, the control of hyperten¬
sion and dyslipidemia as well as ces¬
sation of cigarette smoking are par¬
ticularly important. For these patients,
the blood pressure goal should be
130/85 mm Hg or less. Life-style mod¬
ifications are beneficial for control of
hyperglycemia, dyslipidemia, and hy¬
pertension, which often coexist in
obese patients with insulin resis¬
tes

ble

to

tance.106-107

No antihypertensive agent is spe¬
cifically contraindicated for use in the
diabetic population, but caution is
needed with most drugs. Diuretic-

induced

hypokalemia

may

worsen

glucose tolerance; ß-blockers may

glucose tolerance and mask
the symptoms of and prolong recov¬
ery from hypoglycemia; arreceptor
blockers may aggravate postural hy¬
potension; and ACE inhibitors may
induce hyperkalemia.
The potentially beneficial effect
of ACE inhibitors on proteinuria and
renal function in patients with dia¬
betic renal disease is discussed in the
worsen

previous section.

syndrome of insulin resis¬
closely parallels type II diabe¬
tes mellitus. Hypertension, dyslipi¬
demia, hyperinsulinemia, glucose
intolerance, and, frequently, upperbody obesity comprise this syn¬
The

tance

drome. Insulin resistance can be im¬
proved by weight loss and exercise.
Short-term studies in small num¬
bers of patients have shown that
a,-receptor blockers and ACE inhib¬
itors decrease insulin resistance.

Dyslipidemia. The
hypercholesterolemia and hypertension man¬
Patients With
common

coexistence of

dates effective management of both
conditions.30 Since life-style modifi¬
cations are the first approach to treat¬
ment of both conditions, great em¬
phasis must be placed on control of
excessive weight, reduction of cho¬
lesterol and saturated fat intake, and
increased physical activity in pa-

tients with elevated

lipid levels and

hypertension.
If life-style modifications are not
successful in controlling blood pres¬
sure, drug therapy must be added. Thi¬
azide and loop diuretics can induce

least short-term, small increases in
levels of total plasma cholesterol, trig¬
lycérides, and low-density lipoprotein
cholesterol. Several studies have sug¬
gested that this dyslipidemic effect may
decrease or disappear with long-term
therapy. Dietary modifications may re¬
duce or eliminate these effects.
ß-Blockers may increase levels
of plasma triglycérides and reduce those
of high-density lipoprotein cholesterol.
Despite this effect, ß-blockers with¬
at

out

intrinsic sympathomimetic activ¬

ity are the only agents that have been
shown to decrease, in those with pre¬
vious myocardial infarction, the rate
of sudden death, overall mortality, and

myocardial infarction.108
ß-Blockers with intrinsic sympatho¬

recurrent

mimetic activity and labetalol have lit¬

tle or no adverse effect on lipids, but
these agents have not been demon¬
strated to have a cardioprotective ef¬
fect after a myocardial infarction.
The arreceptor blockers and the
central adrenergic agonists may de¬
crease serum cholesterol concentra¬
tion slightly, especially in the low-

density lipoprotein subfraction.

regional ventilation and
regional perfusion. Angiotensin-

between

converting enzyme inhibitors can cause

cough, which may be more significant
when it complicates chronic obstruc¬
tive pulmonary disease. With recog¬
nition of these limitations, all antihy¬
pertensive agents, except ß-blockers
and alpha ß-blockers, can be used in
hypertensive patients who have chronic

pulmonary
Methylxanthines (theophyl¬

obstructive

disease.

line) and corticosteroids, often used
in managing chronic obstructive pul¬
monary disease, can worsen hyper¬
tension; in addition, methylxan¬

tachycardia
arrhythmogenic. ß-Adrenergic
thines

and

cause

are

ago¬

nists used to treat chronic obstruc¬
tive pulmonary disease are not as likely
as

methylxanthines

to worsen

hy¬

pertension, but they do cause tachy¬
cardia and can be arrhythmogenic.
Over-the-counter asthma prep¬
arations may contain

ephedrine as a

bronchodilator, and over-thecounter common cold preparations

frequently

contain

phenylpropano-

lamine or pseudoephedrine as a vas¬
oconstrictor, all of which can in¬
crease blood pressure and heart rate.
Patients With Gout. Hyperuricemia is a frequent finding, even in un¬

advantage in the treatment of hyper¬
tensive patients with dyslipidemia. An-

treated patients with hypertension,
and may reflect a decrease in renal
blood flow. In addition, all of the com¬
monly used diuretics, including the

giotensin-converting enzyme inhib¬
itors and calcium antagonists have no

crease serum

Therefore, these agents may offer an

adverse effects on levels of serum lipids and lipoprotein.
Patients With Chronic Airway Dis¬
Bronchial Asthma. In hyper¬
tensive patients with chronic obstruc¬
tive pulmonary disease—including
ease or

chronic bronchitis, emphysema, and/or

asthma—ß-adrenergic blocking drugs

bronchoconstriction and
are therefore relatively contraindicated.
Calcium antagonists do not cause bronchial constriction but in rare cases can
cause or aggravate hypoxemia by di¬
lating the pulmonary arterial circula¬
tion, thereby worsening the mismatch
can worsen

potassium-sparing class,

can in¬
uric acid levels and in¬

Body mass and se¬
are closely
correlated; weight loss can produce
duce

acute

rum

uric acid level

a

gout.

fall in serum uric acid level in over¬

weight hypertensive patients even with

diuretic treatment. For patients with
poorly controlled gout, diuretics
should be avoided (or used inter¬
mittently). Diuretic-induced hyperuricemia does not require treatment
in the absence of gout or urate stones.

with medication should be main¬
tained on their regimen until the time
of surgery, and therapy should be re¬
instated as soon as possible after sur¬
gery. If oral intake must be inter¬
rupted, parenteral therapy with

sure

diuretics, adrenergic inhibitors, va¬
sodilators, ACE inhibitors, calcium
antagonists, or transdermal cloni¬

dine may be used to prevent the re¬
bound hypertension that may fol¬
low sudden discontinuation of some
of the adrenergic-inhibiting agents.

Adequate potassium supple¬

mentation should be provided to cor¬
rect

hypokalemia well in advance of

surgery. A brief
nous

of intrave¬
before surgery

course

potassium just

may not be sufficient to correct long¬
standing hypokalemia. In all cases,
anesthesiologists must be aware of the
patient's medication status. Patients
with hypertension whose blood pres¬
sure has been controlled with med¬
ication usually tolerate anesthesia bet¬
ter than do those whose pressures are

poorly controlled.109
Miscellaneous Causes of
Increased Blood Pressure
Cocaine. Cocaine, like the amphet¬
amines, increases release of norepineph¬
rine and prevents neuronal reuptake
of norepinephrine. As a result, it in¬
duces acute hypertension, tachycar¬
dia, tremor, and seizures110 and pro¬
duces coronary artery vasoconstric¬
tion. Cocaine use is also associated with
ischémie and hemorrhagic cerebrovas¬
cular strokes in young adults. m~m The
onset of symptoms, especially severe
headache, often occurs within 1 hour
of use of the drug. The treatment of
choice is a-adrenergic inhibition (eg,
phentolamine). A ß-blocker should
be used for complicating cardiac dysrhythmias induced by the catecholamine

excess.

Lithotripsy. Extracorporeal shocklithotripsy can cause localized

wave

Patients

Undergoing Surgery

Surgical candidates who are ade¬
quately controlling their blood près-
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vascular injury that may be associ¬
ated with transient decreases in re¬
nal blood flow and glomerular fil¬
tration rate in the treated kidney,

transient proteinuria, and slight el¬
evation of DBP. Acute hypertension

after extracorporeal shock-wave litho¬
tripsy has been reported but is ex¬
ceedingly uncommon. The proce¬
dure can also cause subcapsular and
perirenal hematomas and fluid col¬
lection, with the incidence of bleed¬
ing higher in patients with hyper¬
tension. There is little or no evidence,
however, that these complications of
extracorporeal shock-wave litho¬
tripsy lead to permanent renal dam¬
age or hypertension, but there is some
concern that they may lead to cap¬
sular and perirenal scarring. There
are no data to suggest specifically that
existing hypertension is made worse
by the procedure.114

Cyclosporine. Cyclosporine causes
vasoconstriction mediated in part

stimulation of the sympathetic
nervous system and imbalance in
the production of eicosanoids,
such as prostacyclin and thromboxane.115 Vasoconstriction of the
afferent arteriole leads to reduction
in renal blood flow and glomerular
filtration rate, resulting in in¬
creased résorption of sodium, wa¬
ter, and urea.116 Cyclosporine also
has direct nephrotoxic effects man¬
ifested histologically by nephrosclerosis and interstitial fibrosis.
Acute nephrotoxic effects usually
reverse promptly with intravenous
fluids and temporary discontinua¬
tion or reduction in the dose of

by

cyclosporine.

The vasoconstrictive and saltretaining properties of cyclosporine
lead to hypertension in 50% to 70%
of transplant recipients receiving the
drug and in 20% of patients receiv¬
ing the drug for other reasons. Di¬
uretics are an effective therapy, but
they exaggerate prerenal azotemia and
may precipitate gout. Calcium an¬
tagonists and labetalol are effective,
as are central a-agonists, such as cloni¬
dine. Diltiazem, nicardipine, and ver¬
apamil should be used with caution,
as they increase cyclosporine blood
levels, but they may be given if the
interaction is

appreciated.

Erythropoietin. Recombinant human
erythropoietin increases blood pres¬

in one third of patients with endstage renal disease. In most cases this
necessitates initiation or increase of
sure

antihypertensive therapy. The mech¬
anism of hypertension related to recombinant human erythropoietin re¬
mains uncertain. It is not related to

the dose of recombinant human eryth¬
ropoietin, the final hematocrit level
achieved, or the rate of increase of he¬
matocrit. It is associated with an in¬
crease in systemic vascular resistance
due largely to an increase in blood vis¬
cosity and reversal of hypoxic vasodi¬
latation. Acute elevation in blood pres¬
sure during therapy with recombinant
human erythropoietin occasionally re¬
sults in hypertensive encephalopathy
and seizures. Frequent blood pressure
monitoring during the first 4 months
of treatment is mandatory. If conven¬
tional antihypertensive therapy does
not control hypertension, the dose of
recombinant human erythropoietin
should be reduced or therapy should
be temporarily discontinued.117
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