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1973, the task force issued a report
entitled "Data Base for Effective Antihypertensive Therapy," which included guidelines for the detection,
follow-up, and stepped-care therapy
of patients with high blood pressure.
The ensuing three years of extensive
experience that have been gained in
detection and referral techniques and
in a simplified approach to therapy indicate that a revision of these recommendations would be useful.
This report of the Joint National
Committee on Detection, Evaluation,
and Treatment of High Blood Pressure presents a consensus of the organizational representatives serving on
the committee. Therapeutic considerations have emphasized treatment
to a goal of normotensive or near normotensive blood pressure levels. Ther¬
apy for patients with diastolic pres¬
sures in the range of 105 to 129 mm
Hg have been reviewed in detail. For
patients with higher pressures, treat¬
ment is more urgent, and a more rig¬
orous employment of multiple drug
therapy is indicated. For patients
with lower pressures, there are no
Reprint requests to National Heart, Lung, and
Blood Institute, National Institutes of Health, Bethesda, MD 20014 (Dr Robert I. Levy).
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hard data on the benefits of therapy.
The decision to treat may be influ¬
enced by other risk factors, eg, family
history or male sex. Blood pressure
levels are specified as requiring fur¬
ther investigation, periodic follow-up,
or treatment, and updated guidelines
for therapy have been formulated.
Although recommendations have
stressed a cost-beneficial, practical
approach to both diagnosis and treat¬
ment, the committee believes that
quality care has not been compro¬
mised.
SUMMARY OF

RECOMMENDATIONS
Six general recommendations for
the detection, evaluation, and treat¬
ment of high blood pressure in adults
are given in this report:
1. Any group measuring blood
pressure should have resources avail¬
able for referral, confirmation, and

follow-up.
2. Virtually all patients with a diastolic pressure of 105 mm Hg or
greater should be treated with anti-

hypertensive drug therapy.

3. For persons with diastolic pres¬
of 90 to 104 mm Hg, treatment
should be individualized, with consid¬
eration given to other risk factors.
4. The evaluation of patients with
high blood pressure can be limited to
a few baseline tests in most instances.
5. The stepped-care approach out¬
lined in this report is advocated as a
cost-effective method of treating
sures

most

patients.

6. Treatment of patients with high
blood pressure includes plans for fa¬
cilitating long-term maintenance of
blood pressure control.
The guidelines for referral and re¬
peated measurements of blood pres¬
sure have been redefined, and new
drugs have been added to the
stepped-care regimens since the orig¬
inal task force report of 1973.

RECOMMENDATIONS
The committee recognizes that
evaluation, referral, and treatment
patterns vary according to locale and
type of facility, eg, practitioners' pri¬
vate offices, public health centers, and
large hospitals. Also, the diagnostic
criteria for blood pressure levels and
age may be somewhat arbitrary. Nev¬
ertheless, it can be said that the
higher the blood pressure, the greater

confirmation blood pressure

Fig 2.—Recommended action after repeated

or

the urgency for a follow-up eval¬
uation. For the purpose of providing
guidelines, specific cutoff points have
been agreed on for adults.

continuing antihypertensive treat¬
ment and the desirability of
achieving satisfactory control of
blood pressure must be strongly em¬
phasized.
Arrangements should ensure as
much confidentiality as possible dur¬
ing the recording of the blood pres¬

measure¬

ments.

Detection and Confirmation
Initial Measurement.—Prior to blood
pressure measurement, the patient
should be asked whether he has been
or is currently under treatment for
high blood pressure. Anyone receiv¬
ing treatment should be encouraged
to continue, especially if blood pres¬
sure is normal at the time of screen¬
ing, and should be urged to report an
elevated blood pressure to his physi¬
cian. The potential dangers of dis-
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sure.

The blood pressure should be taken
with the subject seated and resting
comfortably with his arm suitably
bared. Both systolic and diastolic
pressures should be recorded, with the
diastolic pressure being equated
to the disappearance of sound. A
mercury sphygmomanometer is pre-

ferred, but

a properly calibrated
aneroid manometer may be used, pro¬
vided it is regularly and frequently
recalibrated. In obese patients, a
larger sized cuff should be used to ob¬

tain

an

accurate

reading.

At the time of blood pressure mea¬
surement, each subject should be in¬
formed of the numerical value of his
blood pressure in writing and why
further evaluation or only periodic
measurement is needed.
Blood Pressure Confirmation.—All
adults with diastolic blood pressures
of 120 mm Hg or higher should be
promptly referred to a source of med¬
ical care. All persons with blood pres¬
sures of 160/95 mm Hg or higher
should have the blood pressure eleva¬
tion confirmed within one month. All
persons younger than the age of 50
years with blood pressures between
140/90 mm Hg and 160/95 mm Hg
should be checked every two to three
months. All persons older than 50
years of age with a blood pressure be¬
tween 140/90 and 160/95 mm Hg
should be checked every six to nine
months. All adults with diastolic
blood pressures below 90 mm Hg
should be advised to have their blood
pressure checked yearly (Fig 1).
The purpose of the blood pressure
recheck is to separate persons with
initially elevated blood pressures into
(1) those whose diastolic blood pres¬
sures have returned to normal and
who therefore require only annual
blood pressure remeasurement and
(2) those with sustained elevation in
pressure warranting treatment or
further diagnostic study.
At each repeated visit, the person's
blood pressure should be taken two or
more times, and the average pressure
obtained should be used as the value
for the visit. Blood pressure measure¬
ments should be obtained on at least
two occasions before specific therapy
is prescribed unless the initial di¬
astolic blood pressure is greater than
120 mm Hg.
While recognizing the epidemiological data regarding increased risk
from elevated systolic pressure at all
ages, the committee has chosen the
diastolic blood pressure as the basis
for confirming high blood pressure
and recommending disposition since
the benefits of treatment of systolic
pressure are unclear. If both systolic
and diastolic pressures were used

as guidelines, the recommendations
would be far too complex. (Exceptions
for consideration of evaluation and
treatment might be persons younger
than 35 years of age with systolic
pressures higher than 150 mm Hg or
those older than 60 years of age with
systolic pressures higher than 180 mm
Hg.) Figure 2 summarizes follow-up
recommendations for referral to

treatment.

Patient education begins at the
time the blood pressure is ini¬
tially measured. Without alarming
the patient, the person taking the
pressure must carefully communicate
the importance of following the rec¬
ommended action.
Community Programs and Participa¬
same

tion of

Nonphysicians.—Organizations

such as the American Heart Associa¬
tion and the American National Red
Cross, professional and allied profes¬
sional health care personnel, pharma¬
ceutical companies, and civic groups
have been actively involved in the de¬
tection of elevated blood pressure. Lo¬
cal medical organizations should re¬
main as involved as possible, and all
health care professionals should be
strongly encouraged to routinely take
a patient's blood pressure regardless
of the reason for the patient's visit.
As the various components of the
medical care system include routine
blood pressure measurement in nor¬
mal health care provision, the need
for mass screening programs will
greatly diminish.
Blood
measurement,
pressure
whether by physicians or other health
professionals, must be undertaken
carefully. Training in blood pressure
measurement should be required and
conducted under the supervision of a
physician or other qualified personnel.
Groups or individuals who plan to
measure blood pressure must ensure
an adequate system for repeating
blood pressure measurement and for
prompt referral of patients with ele¬
vated blood pressure. Special efforts
to detect high blood pressure in black
populations should be made since the
prevalence is much greater in that
group.

The National Heart, Lung, and
Blood Institute Advisory Council has
adopted the position that nonphysi¬
cians following these protocols and

specifically avoiding

plying diagnosis
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statements im¬
should not be consid-

ered as engaging in the practice of
medicine. The subject should be
clearly informed that a single ele¬
vated reading does not constitute a
diagnosis of high blood pressure, but
it is a sign that further evaluation is

required.

Evaluation

Extensive laboratory testing of pa¬
tients with high blood pressure has,
until recently, been advocated in
many medical centers. In view of the
rarity of the specific recognizable
causes of high blood pressure, coupled
with both the cost in dollars and the
small but real risk to the patient of
certain diagnostic procedures, it is
recommended that all routine pre¬
treatment workup be limited to de¬
fining the severity of the blood
pressure and to identifying its com¬
plications and associated cardiovas¬
cular risk factors. More complex
diagnostic procedures designed to dis¬
cover specific causes of high blood
pressure, such as primary aldosteronism, renovascular disease, or pheochromocytoma, can be reasonably
reserved for those subjects (1) in
whom routine history, physical exam¬
ination, or the recommended labora¬
tory findings suggest one of the spe¬
cific recognizable causes, (2) who are
younger than 30 years of age, since
they have the greatest prevalence
of correctable secondary high blood
pressure, or (3) in whom drug ther¬
apy, as subsequently outlined, proves

inadequate or unsatisfactory.
History.—The medical history
should consist of any previous history
of high blood pressure or its treat¬
ment, excessive salt intake, the use of
birth control pills or other hormones,
cardiac or renal disease, stroke, and
other cardiovascular risk factors, in¬
cluding diabetes, cigarette smoking,
lipid abnormalities, or family history
of high blood pressure or its complica¬
tions. A history of weakness, muscle
cramps, and polyuria suggests fur¬
ther screening for aldosteronism. A
history of headaches, palpitations, or
excessive sweating suggests further
study for pheochromocytoma.
Physical Evaluation.—In addition to
two or more blood pressure measure¬
ments (one standing), the pre¬

physical examination
should include the following items:
• Height and weight
treatment

Funduscopic examination of the
eyes for hemorrhages, exudates, and
papilledema; especially important in
•

persons with diastolic blood pressures
of 110 mm Hg or higher
• Examination of the neck for thy¬

roid enlargement, bruits, and dis¬
tended veins
• Auscultation of the lungs
• Examination of the heart for in¬
creased rate, size, precordial heave,
murmurs, arrhythmias, and gallops
• Examination of the abdomen for
bruits, large kidneys, or dilation of
the aorta
• Examination of the extremities
for edema, peripheral pulses, and neu¬
rological deficits associated with
stroke
Although the history and physical
examination have been the exclusive
province of the physician, there is in¬
creasing acceptance of having other
specially trained personnel carry out
these procedures, obtain predeter¬
mined laboratory tests, and report
the findings to the responsible physi¬
cian.
Basic Laboratory Tests.—The follow¬
ing baseline laboratory tests should

be obtained before
•
•

initiating therapy:

Hematocrit reading
Urinalysis for protein, blood, and

glucose
•

Creatinine or blood urea

measurement

nitrogen

Serum potassium measurement
ECG
Other tests that may be helpful in¬
clude a chest roentgenogram, blood
glucose, serum cholesterol, serum uric
acid, microscopic urinalysis, and blood
count. (Minimal cost to the patient
can sometimes be achieved by order¬
ing automated blood chemistries.)
Clinical judgment or abnormal find¬
ings obtained during the routine eval¬
uation may suggest other tests, such
as an intravenous urogram and uri¬
nary catecholamines.
•
•

Explanation of Findings to the Pa¬
tient—Understanding by the patient

of his disease and what actions he
must take is crucial to high blood
pressure control. The patient must be
given adequate information and op¬
portunity to ask questions or discuss
points of concern. The patient with
high blood pressure must clearly un¬
derstand the following:

Table 1.—Basic Dose Recommendations
for Antihypertensive Regimens for Group 2*
Less Severe, Diastolic
Pressure 105 to 114 mm Hg

More Severe, Diastolic
Pressure 115 to 129 mm Hg

_A_

Methyldopa
Propranolol hydrochloride

Hydralazine hydro-

chloride
Guanethidine sulfate
Clonidine hydrochloride
Prazosin hydrochloride

Initial Dose,

Maximum Dose,

mg/ Day

Initial Dose,

Maximum Dose,

mg/Day
500

2,000

750

3,000

40

320

160

480f

50
12.5

250
100

75
25

300
300

0.1

1.0

0.1

2.4

1.0

15

1.0

15*

mg/Day

mg/Day

"Diuretics, reserpine, and guanethidine can be given in single daily doses. Methyldopa,
hydralazine, propranolol, prazosin, and clonidine should be given in two to four divided
doses. Therapy for persons with less severe blood pressure should begin with smaller dose
and increase in one step to full dose, if needed. Therapy for persons with more severe blood
pressure should begin with full dose.
tExact dosage limit not as yet determined.
¿Therapy should be initiated with low dosage since large amounts may induce postural

hypotension.

The seriousness and lifelong na¬
high blood pressure and the
possible consequences of not treating
it
• The importance of
taking medi¬
cation as directed to maintain blood
pressure control
• The asymptomatic nature of the
disease—how the patient feels may
not reflect the level of blood pressure
or the need to continue taking medi¬
cation
• The importance of keeping fol¬
•

ture of

low-up appointments

Selection and Initiation
of Therapy
Goals of Therapy.—Virtually all pa¬
tients with diastolic pressures of 105
mm Hg or higher should be treated
with antihypertensive drugs. Present
information indicates that drug
treatment reduces morbidity and
mortality in such patients when blood
pressure is maintained at or near normotensive levels.1 The first goal of an¬
tihypertensive therapy is to achieve
and maintain diastolic pressure levels
at less than 90 mm Hg with minimal
adverse effects—the patient must be
treated to a defined end point. This
can be accomplished in 80% to 85% of
hypertensive patients regardless of
the initial severity of the disease.
This goal may be modified if adverse
effects are unacceptable, but every ef¬
fort should be made to approach it as

closely

as

possible.

Treatment of patients with dias¬
tolic pressures from 90 to 104 mm Hg
should be individualized. For some pa¬
tients, weight control and a reduced
salt intake may lower blood pressure,
but if this proves ineffective after
three to six months, specific drug
therapy may be necessary in addition
to diet. Factors that influence the de¬
cision to begin drug treatment at di¬
astolic blood pressure levels of 90 to
105 mm Hg include the following:
• Elevated systolic blood pressure
• Presence of target organ dam-

Table 2.—Time Recommendations for Antihypertensive Agents for Group 2

Interval between visits while blood
pressure is being lowered
Interval between visits when blood
pressure is under control
Interval between reexaminations and

Average Interval,

Maximum Interval,

Average Interval,

mo

mo

mo

mo

1/2

2

1/4

1

2

4

2

4

Maximum

Interval,

repeated laboratory work_6_12_(5_12_
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Table 3.—Available Oral Diuretics

Range,
mg/Day

Dose

Duration of
Action, hr

Sulfonamide Derivative Diuretics
Thiazides and Thiazide Derivatives

Chlorothiazide

500-1,000
500-1,000

Flumethiazide

Hydrochlorothiazide
Hydroflumethiazide
Chlorthalidone
Bendroflumethiazide
Benzthiazide
Trichlormethiazide

Methyclothiazide

Polythiazide
Cyclothiazide
Quinethazone
Metolazone
Nonthiazide Diuretic Agent
Furosemide*

50-100
50-100
25-100
5-20
50-200
2-4
2.5-5
2-4
1-2
50-100
2.5-10

12-24
48-72
18-24
12-18
24
24
24-36
18-24
18-24
12-24

80-320

4-6

50-150
50-100

2-8J
2-8Í

Potassium-Sparing Diuretics!
Triamterene

6-12
6-12
6-12

Spironolactone
usually a step 1 drug; especially useful in renal insufficiency or resistant cases.
|Not usually step 1 drugs; usually used in combination with one of the sulfonamide

simultaneously.
Group 2 will be the largest group
requiring therapy with antihyper¬
tensive drugs. The higher the blood

pressure and the greater the evidence
of target organ involvement, heart

enlargement or failure, retinopathy,
or renal impairment, the sooner ther¬
apy should be instituted and the

(Fig 3). If such regimens
ineffective, however, further
change of therapy is required. The
successful

prove

sug¬

recommended initial and maximum
doses of the therapeutic agents are
given in Table 1, with special tables
for time recommendations (Table 2),
diuretics (Table 3), and specific
rauwolfia compounds (Table 4). After
blood pressure control is achieved,
setting the frequency of visits every
three to four months as recommended
will increase patient compliance. As
in all therapy, if one or several medi¬
cations do not achieve normotensive
blood pressure levels, an alternative
drug or drugs should be substituted.
No one combination of drugs works in
all patients. Potential side effects
from antihypertensive agents are
outlined in Table 5.

control of high blood pressure with a
minimum of side effects and patient

Stepped-Care Approach
Step 1.—The first step in the recom¬

have been listed because the needs of
patients differ and the experience and
preferences of physicians vary. Tran¬
quilizers and sedatives are not effec¬
tive in lowering blood pressure and
should not be used as primary ther¬
apy.
Drug Therapy— All patients must
receive individualized therapy pro¬
grams, but for purposes of discussion,
patients are grouped by average dias¬
tolic pressures. Group 1 includes per¬
sons with average diastolic pressures
of less than 105 mm Hg; group 2,
average diastolic pressures of 105 to
129 mm Hg; and group 3, average di¬
astolic pressures of 130 mm Hg or

thiazide-type diuretic in the doses
suggested in Table 3, starting with
less than maximal dose. Dietary sup¬
plements are usually sufficient to pre¬
vent hypokalemia. For patients in
whom low levels of serum potassium
(below 3.0 to 3.2 mEq/liter) or symp¬
toms of hypokalemia develop, potas¬
sium supplements may be given, or

deriv¬

ative diuretics.

Table 4.—Rauwolfia

Compounds

Usual Recommended
Daily Dose, mg

Initial

Reserpine

0.1

Maximal
0.25

Rauwolfia

serpentina

Alseroxylon

Deserpidine

Rescinnamine

Syrosingopine

50.0
1.0
0.25
0.25
1.0

100.0

2.0
0.25
2.0
3.0

age, eg, left ventricular hypertrophy
•
Family history of the complica¬

tions of hypertension
• Male sex
•
Smoking habits
• Elevated blood cholesterol level
• Diabetes
Patients with diastolic pressures of 90

to 105 mm Hg for whom treatment is
not instituted should be examined at
intervals of six to nine months. In
all cases, correction of additive risk

factors in cardiovascular disease, such
as hypercholesterolemia and smoking,
should be instituted.
Therapeutic Guidelines.—The Con¬

cept of Stepped-Care Approach

to

Treatment.—The regimen recom¬
mended here is a stepped-care pro¬
gram. It calls for initiating therapy
with a small dose of an antihypertensive drug, increasing the dose of
that drug, and then adding, one after
another, other drugs as needed. The
dose of each drug initially is low and
subsequently is increased as needed
to reach a predetermined therapeutic
goal. Any such plan should include pe¬
riodic réévaluation of blood pressure

more

vigorously it should be pursued. For
these patients, a stepped-care pro¬
gram is generally appropriate and

*Not

¿Diuresis begins at two hours; maximum, eight

initially would probably be given
thiazide diuretics; group 3 would
probably require more intensive ther¬
apy and might be given several drugs

hours.

and regimen adjustment up or down
as needed. Stepping down the drug
dose, whenever possible, without com¬
promising control, is obviously desir¬
able.
While there are many possible ef¬
fective therapeutic regimens, there is
currently little reason to suppose that
if two regimens lower the pressure
equally, one is preferable to the oth¬
er unless one minimizes adverse side
effects, patient inconvenience, fre¬

quency of drug administration, or
cost. The regimens outlined here have

been chosen because

experience

gests that they produce the desired
inconvenience. Alternative regimens

more.

The therapy outlined in Table 1 is

for group 2. In general, group 1, if
treated with antihypertensive drugs,
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mended program should

ordinarily be

a

of the potassium-sparing diuret¬
ics (spironolactone or triamterene)
combined with a thiazide-type diuret¬
ic may be used. However, potassium
supplements and potassium-sparing
diuretics should not be prescribed
one

concurrently. Moderate sodium re¬
striction may also be helpful. Asymp¬

tomatic thiazide-induced chemical hy¬
pokalemia of a moderate degree (3.3
to 3.5 mEq/liter) need not be treated.
The combination of a diuretic with

Table 5.—Side Effects of and Precautions With

Antihypertensive Drugs

Side Effects*
Diuretics
Thiazide and thiazide
derivative diuretics

Loop diuretics (furosemide)
Potassium-sparing diuretics
Spironolactone

Precautions

uric acidf, calcium^, serum K+j,, glucosef, gastrointestinal
irritation, weakness, photosensitivity, blood dyscrasias,
pancreatitis!
Calciuml, BUNf, uric acidf, serum K*i, photosensitivity

Hypokalemia, gout,
renal insufficiency

Hyperkalemia, gynecomastia, drowsiness, hirsutism, irregular

Hyperkalemia,

BUNf,

Hypokalemia, gout
renal failure

menses

Triamterene
Nondiuretics
Rauwolfia alkaloids

Methyldopa
Propranolol hydrochloride

Hyperkalemia, diarrhea,

nausea

Drowsiness, sedation, lassitude, nasal congestion, bradycardia,
depression, gastric hyperacidity, nightmares
Orthostatic hypotension, drowsiness, depression, abnormal liver
function tests, positive direct Coombs test
Insomnia, bradycardia, bronchospasm, heart failure, sedation

Mental depression
Liver disease

Asthma, heart failure,
diabetes

Hydralazine hydrochloride
Guanethidine sulfate

Headache, tachycardia, palpitations, exacerbation of angina
or congestive heart failure, mesenchymal ("lupus like") reaction}
Orthostatic hypotension (especially in the AM), exertional
weakness, bradycardia. diarrhea, loss of ability to ejaculate

Symptomatic

coronary

artery disease

Symptomatic cardiovascular
disease

*See also manufacturer's full prescribing information. Impotency may occur with any antihypertensive drug except hydralazine.
tMany side effects, for example, blood dyscrasias and pancreatitis, are rare with diuretics.
JRare with dosage under 300 mg/day.

digitalis requires particular attention
because the hypokalemia induced by
the diuretic potentiates the toxicity
of the digitalis. In these instances,
potassium supplements or adjunct
therapy with a potassium-sparing di¬
uretic should be given when the se¬
rum potassium level is 3.5 mEq/liter
or below. Asymptomatic low-grade
hyperuricemia (less than 8 to 10
mg/100 ml) usually does not require
any

therapy.

Step 2.—If the therapeutic goal is

not achieved with the diuretic alone

and a review of the possible reasons
for treatment failure has been made,
an additional drug should be added as
the second step to the therapeutic
program. Possible reasons for treat¬
ment failure are (1) poor patient ad¬
herence, (2) excessive sodium intake,
(3) use of competing drugs (eg, cold

remedies).

As Fig 3 indicates, there are sev¬
eral alternative second drugs: reser-

pine, methyldopa, or propranolol hy¬
drochloride. Any of these three drugs
may be effective in some patients but

ineffective in others. Reserpine offers
the advantage of low cost and once-aday administration. In some persons,
reserpine tends to cause depression,
lethargy, and lack of ability to con¬
centrate. Side effects from methyl¬
dopa, eg, drowsiness, fatigue, and im¬
potence, may make it difficult to
maintain an adequate antihyperten¬
sive effect. Propranolol may cause
fatigue or insomnia, or it may precip¬
itate an attack of asthma or aggra¬
vate heart failure. Whichever drug is

Fig 3.—Recommended antihypertensive regimens. (Experience

chloride and prazosin hydrochloride, newly approved,
tensive agents that may be added or substituted for step 2

with clonidine hydro¬
moderately potent antihyper¬
or step 3 drugs, is limited.)

chosen, it should be administered in

gina;

achieved or the maximum dose cited
in Table 1 has been reached. Resist¬
ance or "tolerance" to the three drugs
mentioned may indicate the occur¬
rence of fluid retention and a need for
increased diuretic therapy or reduced
sodium intake.
Step 3.—When a third step is

diuretic.
Step 4.—If the first three steps of
the stepped-care regimen are ineffec¬
tive and the causes for unresponsiveness have been investigated, addition
of guanethidine sulfate in increas¬

small

dosages and increased gradu¬
ally until the therapeutic effect is

needed, hydralazine hydrochloride

may be added to the regimen. It is an
effective peripheral vasodilator. Since
it increases cardiac work, it should be
used cautiously in patients with an-
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it should probably be used
in combination with a sympathetic
blocking agent (step 2 drugs) plus a

ing doses

or substitution for one of
the step 2 drugs is indicated; these
patients will require more careful
supervision. Guanethidine may cause

postural dizziness, diarrhea, or ejaculatory impotence, but these are un¬
common with low dosages. Guanethi-

dine is potent and often effective in
"resistant" cases.
Clonidine hydrochloride and prazo¬
sin hydrochloride may also be substi¬
tuted for a step 2 drug. Dry mouth
and drowsiness are common side ef¬
fects of clonidine, and sudden with¬
drawal of treatment with the drug
may be hazardous. Prazosin may
cause sudden collapse, postural dizzi¬
ness, weakness, and dizziness.
Various combinations of drugs may
be effective; if one combination is not
effective, one or more of the other
drugs should be substituted or added.
Drugs may also have to be added, re¬
duced, or substituted as a result of
side effects or poor blood pressure re¬
sponse. After a patient's blood pres¬
sure has been lowered to the goal
level and the amounts of various
agents required to maintain it at that
level have been stabilized, it is
reasonable to switch to combination
therapy (two or more drugs in one
pill) if the appropriate combinations
are available. This enables the pa¬
tient to have a fairly simple regimen
with the fewest number of pills.
Monitoring should include a standing
blood pressure in patients receiving

potent sympathetic blocking drugs,
eg,

guanethidine.

The program outlined should con¬
trol the blood pressure of the majority
of patients in group 2, but it will not
be satisfactory for all such patients.
If blood pressure is not controlled, one
of the following steps may then be
taken:
• Look for a
specific cause for
treatment failure that may not have
been discovered (eg, poor patient ad¬
herence to therapy, excessive sodium
intake or sodium retention, use of
vasoconstrictor drugs, or cold reme¬

dies)
•

Investigate

high blood

causes

of

secondary

pressure

Increase the intake of one or
more of the agents used in the first
steps beyond the limits given in Table
1 or use more drugs at the same time
• Persuade the patient to tolerate
more untoward effects
• Use some combination of these
•

possibilities

Although the same general stepped-

program is advocated for pa¬
tients in group 2 with the higher
range of diastolic blood pressures (115
to 129 mm Hg), several differences in
care

the

plan of therapy may be appropri¬

ate:
•

To achieve control of the blood

pressure more rapidly, treatment
may be begun with a full dose rather
than a half dose of a thiazide
• The intervals between changes in
the regimen should be decreased
• The maximum permitted dose of
various drugs should be increased
Group 3 patients (average diastolic
pressure 130 mm Hg or higher) may
require urgent treatment and hospitalization. Treatment may be initi¬

ated with several

drugs simulta¬

neously. Blood

pressure levels should

not be used

the sole indication for

as

parenteral or emergency therapy. For
patients with heart failure, encepha¬
lopathy, or findings suggesting renal
arteriolar disease (eg, microscopic
RBCs or casts), minutes and hours
can be critical; blood pressures must
be brought down promptly, but not
precipitously, to normotensive levels.

Persistence of uncontrolled blood
pressure at these levels can lead to
notable and irreversible reduction in
renal function. In these instances of
accelerated high blood pressure, other
drugs such as parenteral sodium nitroprusside or diazoxide may have to
be used.

Preoperative withdrawal of antihy¬
pertensive drugs is usually unneces¬
sary prior to surgery. However, it
is extremely important to make sure
that the anesthesiologist is well in¬
formed regarding the patient's medi¬
cation. Preoperative and postopera¬
tive potassium determinations are
important for patients taking diuret¬
ics.

Long-Term Maintenance
of Control

Management

of high blood pres¬
sure must be considered a lifelong en¬
deavor, with the levels of blood pres¬
sure the criteria of its adequacy.
Patients must be periodically moni¬
tored to ensure blood pressure control
and to overcome a major problem in
treatment, specifically poor patient
adherence to therapy. After control
has been demonstrated and the pa¬
tient's blood pressure is stable,
remeasurement every three to six
months should be adequate for most
patients. Physicians should individ¬
ualize the need for repeated labora¬
tory and baseline tests according to
the patient's age, initial severity of
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blood pressure, and target organ

damage.

After normal levels

are

achieved, it

may be possible to reduce drug ther¬
apy; however, it is rarely possible to
discontinue treatment. This point
should be emphasized to the patient.
Blood pressures may be measured at
home when appropriate in a difficult
case or when frequent monitoring is
deemed necessary. To encourage ad¬
herence, the regimen may be sim¬
plified by minimizing the number of
drugs and the frequency of daily dos¬
age. Reserpine, guanethidine, and
long-acting diuretics need be taken
only once a day. Once blood pressure
has been stabilized at normotensive
levels, follow-up visits in asympto¬
matic patients may be appropriately
handled by nurses under a physician's

supervision. Whenever nonphysicians
participate in the management of an¬
tihypertensive treatment, explicit
and detailed guidance must be avail¬

able.
Most patients with uncomplicated
essential hypertension have few, if
any, symptoms related to their hy¬

pertension; however, drug therapy
may produce unwanted effects about

patients should be forewarned.
Every effort should be made to adjust
the choice of drugs and their dosages

which

to eliminate

or

minimize such

un¬

pleasant effects and, at the same
time, to gain patient acceptance of
any that remain. Those responsible
for monitoring antihypertensive regi¬

should also be well aware of
pharmacologie interactions and ad¬
verse
effects of antihypertensive
agents and should be alert to discover
and prevent them.
mens

Nonproprietary

Names and

Trademarks of Drugs

Alseroxylon-AMen, Koglucoid, Raudolfin,
Ixrr, Rau- Tab, Rautensin, RauwiUrid.

Rau-

Chlorthatidone-Hygroton.
Clonidine hydrochloride-Catapres.
Deserpidine—Harmonyl.

Disaoxide—Hyperstat.

Flumethiazide—Ademol.

Methy\dopa-Aldomet.

Metolazone—Zaroxolyn.

Prazosin hydrochloride-AfMupress.
Sodium nitroprusside—Nipride.

Triamterene—Dyrenium.
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