CONTRIBUTION

1988 Joint National Committee guidelines for
managing hypertension: how are they different?

RAY W. GIFFORD, JR., MD

m The new Joint National Committee guidelines on managing hypertension retain the stepped care con-
cept but add flexibility. The 1988 report recommends that, in addition to diuretics and beta blockers, cal-
cium-channel blockers and ACE inhibitors be considered for initial monotherapy. Compared to previous
JNC reports, lower starting doses of most antihypertensive drugs, especially diuretics, are recommended.
For the first time, the guidelines discuss the cost of antihypertensive therapy. Specific nonpharmacologic
therapy and its role in relation to drug therapy are discussed in greater detail than previous reports.
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INCE its inception in 1973, the National High

Blood Pressure Education Program of the

National Heart, Lung, and Blood Institute,

through its Coordinating Committee, has pub-
lished state-of-the-art guidelines on detection, evalua-
tion, and treatment of high blood pressure. These con-
sensus documents are written by a committee of
authorities appointed by the director of the National
Heart, Lung, and Blood Institute. The first report, which
was titled the Data Base for Effective Antihypertensive
Therapy, was published only as a document of the De-
partment of Health, Education and Welfare.! Sub-
sequent communications have been issued as reports of
the Joint National Committee (JNC) on Detection,
Evaluation, and Treatment of High Blood Pressure
(Table 1).>* Composition of these committees varies
from report to report. The members of JNC IV are listed

in Table 2.
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The 1988 report (JNC IV),” which was published in
May (Hypertension Month), introduced some new is-
sues and updated some others. Key differences between
this and the previous report are outlined here.

STEPPED CARE

The stepped care approach to managing hypertension
was introduced in the Data Base for Effective Antihy-
pertensive Therapy,! in 1973, when the only available
choices among antihypertensive drugs were ganglion
blocking agents, guanethidine, hydralazine, methyl-
dopa, reserpine, and thiazide diuretics. Given the
limited choices, it is not difficult to understand that a di-
uretic was selected as Step 1 because it was more effec-
tive and/or better tolerated as monotherapy than the al-
ternatives. Hydralazine was recommended for Step 3
because without an adrenergic inhibitor the regimen
frequently caused reflexive tachycardia. Guanethidine
was relegated to Step 4 because of its high side-effect
profile, leaving reserpine or methyldopa for Step 2.

Despite the advent of new drugs—mostly adrenergic
inhibitors—subsequent reports (INC I in 1977 and JNC
II in 1980) continued to recommend a diuretic as Step 1,
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TABLE 1

JNC REPORTS

—— e ——
Report Year Chairperson

Data Base 1973 H. Mitchell Perry, MD
JNC1 1977 Marvin Moser, MD
JNCII 1980 Igbal Krishan, MD
JNC I 1984 Harriet Dustan, MD
INC IV 1988 Aram Chobanian, MD

with the newer agents (beta blockers, clonidine, pra-
zosin) added to the menu for Step 2.

As a result, many interpreted stepped care to mean
that a diuretic always had to be Step 1. This approach
was criticized as being inflexible, empiric, and unrespon-
sive to recognized hemodynamic and neurohumoral
differences in hypertensive patients. This view pre-
vailed, even though stepped care was defined originally
by the Data Base Task Force as follows: “It calls for
beginning therapy with a small dose of an antihyperten-
sive drug, increasing the dose of that drug, and then
adding, one after another, additional drugs as needed.”
This is a generic concept of building a regimen, the in-
gredients of which change as new agents are introduced
and older ones are discarded.

TABLE 2
MEMBERS OF THE 1988 JNC

The criticism of stepped care persisted even after [NC
I11,* in 1984, recommended beta blockers as an alterna-
tive to diuretics for Step 1. JNC III explained the
stepped care approach as follows:

“This approach leaves room for individualization and
flexibility in management, and it has been used effec-
tively in major clinical trials demonstrating reduction of
morbidity and mortality. . . . The Stepped Care program
suggests initiating therapy with a small dosage of an an-
tihypertensive drug, increasing the dose of that drug,
and then adding or substituting one drug after another
in gradually increasing doses as needed until goal blood
pressure is achieved, side effects become intolerable, or
the maximum dose of each drug has been reached.”

Between the 1980 and 1984 reports, it became evi-
dent from numerous controlled trials that beta blockers
and diuretics were nearly equally effective as monother-
apy in controlling hypertension.

During this same interval, however, the labeling for
captopril, the only available angiotensin-converting
enzyme (ACE) inhibitor, carried a warning that it
should be used only when other regimens had failed.
Calcium-channel blockers had recently been introduced
in the U.S. as antianginal and antiarrhythmic drugs, and
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TABLE 3
QUALITIES OF THE IDEAL STEP 1 DRUG

o Safe

e Effective as monotherapy in at least 50% of patients with mild hypertension (diastolic blood pressure, 90-104 mmHg)

¢ Should not produce occult salt and water retention that counteracts its antihypertensive effect (pseudotolerance)

* Duration of action long enough so that it can be given once daily to enhance compliance

¢ Flat dose-response curse so that titration can be accomplished in two or three office visits

® Few symptomatic side effects that might necessitate cessation of therapy
¢ Minimal drug-drug interactions and contraindications

* Relatively inexpensive

¢ Should be compatible with and augment the effect of other antihypertensive agents that might be added subsequently

¢ Should be effective in decreasing cardiovascular morbidity and mortality in long-term clinical trials

¢ Should reduce total peripheral vascular resistance with little or no change in cardiac output, which specifically addresses the hemodynamic abnormality

in the vast majority of hypertensive patients

¢ Should reduce cardiac output with little or no effect on total peripheral resistance for the few patients who have hyperkinetic circulation

their antihypertensive properties were just being ex-
plored. None were approved for hypertension, and even
today verapamil SR is the only calcium-channel blocker
approved by the FDA for treating hypertension.

Opinion of the JNC IV participants was divided re-
garding the viability of the stepped care concept. There
was general agreement that at least four classes of drugs
(diuretics, beta blockers, ACE inhibitors, and calcium-
channel blockers) could be used for initial monotherapy
(Step 1) because, in varying degrees, they all exhibit the
qualities of the ideal Step 1 drug (Table 3).

Some committee members wanted to open Step 1 to
all drugs, abandoning any attempt to offer to practicing
physicians guidelines about the construction of a ther-
apeutic regimen.

To achieve consensus and retain some semblance of a
structured but flexible approach, the concept of “in-
dividualized step-care” was adopted, with this caveat:
“However, the large numbers of effective antihyperten-
sive drugs provide many excellent therapeutic options
for lowering blood pressure effectively and minimizing
side effects.” (In all previous documents, this approach
to therapy was called “stepped care.” Why JNC IV
shortened it to “step-care” is not clear and was probably
unintentional.)

Figure 1 depicts the evolution of the stepped care ap-
proach since the National High Blood Pressure Educa-
tion Program began issuing guidelines. Because this ap-
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proach has been so successful and is familiar to most
physicians, it was my position that it should be retained
as a frame of reference, while broadening the options at
each step.

The individualized step-care approach of the 1988 re-
port offers several options if the drug selected for Step 1
is not effective or produces unacceptable side effects
(Figure 1E). If the drug initially selected for Step 1 is
only partially effective, one might want to increase the
dose or add a second agent from a different class. If the
first drug selected is ineffective or produces side effects
that detract from quality of life, another Step 1 agent
may be substituted (“sidestep”). To minimize side effects,
a second (or third) drug may be added to the regimen
before the maximal dose of the original drug or drugs is
reached. )

There seems to be little if any advantage to including
two drugs from the same class in a single regimen, al-
though it is sometimes possible to reduce side effects by
substituting one drug for another within the same class.
The classes of drugs are shown in Table 4.

The 1988 report offers some guidance to physicians
on selection of the appropriate Step 1 drug. These deci-
sions should be influenced by certain demographic fac-
tors (race and age), concomitant diseases and therapies,
the patient’s lifestyle, physiologic and biochemical
measurements, and economic considerations.

In general, blacks and older patients respond better to
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FIGURE 1. The different approaches to stepped care recommended in each of the reports are reproduced here by permission.
FIGURE 1A. Task Force I.! FIGURE 1B. JNC 1.2 FIGURE 1C. JNC IL.? FIGURE 1D. JNC IIL.* FIGURE 1E. JNC IV}
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TABLE 4

DOSES OF ANTIHYPERTENSIVE AGENTS RECOMMENDED
INJNC IV
-]

Dosage Range (mg/d)*

TABLE 4 - continued
L

Dosage Range (mg/d)*

Type of Drug Initial Maximum?  Type of Drug Initial Maximum?
Diuretics
Thiazides and related sulfonamide diuretics Methyldopat 250.0 2000.0
Bendroflumethiazide 2.5 5.0
Benzthiazide 12.5-25 50.0 Peripheral-acting adrenergic antagonists
Chlorothiazide 125.0-250 500.0 Guanadrel sulfatef 10.0 100.0
Chlorthalidone 12.5-25 50.0 Guanethidine monosulfate 10.0 150.0
Cyclothiazide 1.0 2.0 Rauwolfia alkaloids
Hydrochlorothiazide 12.5-25 50.0 Rauwolfia (whole root) 50.0 100.0
Hydroflumethiazide 12.5-25 50.0 Reserpine 0.1 0.25
JIndapamide 2.5 5.0
Methyclothiazide 2.5 5.0 Alpha, -adrenergic blockers
Metolazone 1.25 10.0 Prazosin hydrochloridet 1.0-2 20.0
Polythiazide 2.0 4.0 Terazosin hydrochloride 1.0-2 20.0
Quinethazone 25.0 100.0
Trichlormethiazide 1.0-2 4.0 Combined alpha- and beta-adrenergic blocker
Labetalol# 200.0 1800.0
Loop diuretics™*
Bumetanide? 0.5 5.0 Vasodilators
Ethacyrnic acid} 25.0 100.0 Hydralazinet 50.0 300.0
Furosemide¥ 20.0-40 320.0 Minoxidil$ 25 80.0
Potassium-sparing agents - Angiotensin-converting enzyme inhibitots
Anmiloride hydrochloride 5.0 10.0 Captoprilf 25.0-50 300.0
Spironolactone 25.0 100.0 Enalapril maleate 2.5-5 40.0
Triamterene 50.0 150.0 Lisinopril 5.0 40.0
Adrenergic inhibitors Calcium antagonists
Beta-adrenergic blockers§ Diltiazem hydrochlorided 60.0 360.0
Acebutolol 200.0 1200.0 Nifedipineq 300 180.0
Atenolol 25.0 150.0 Nitrendipine 5.0 40.0
Metoprolol 50.0 200.0 Verapamilq 120.0 480.0
Nadolol 40.0 320.0 Verapamil SR (long-acting) 120.0 480.0
Penbutolol sulfate 20.0 80.0
Pindolol} 10.0 60.0
Propranolol hydrochioride? 40.0 320.0
Propranolol, long-acting (LA)% 60.0 320.0 * The dosage range may differ slightly from the recommended dosage in
Timolol} 20.0 80.0 Physician’s Desk Reference or package insert.
**Larger doses of loop diuretics may be required in patients with renal disease.
Central-acting adrenergic inhibitors + The maximum suggested dose may be exceeded in resistant cases.
Clonidine hydrochloridet 0.1 1.2 ¥ This drug is usually given in divided doses twice daily.
Clonidine TTS (patch) 0.1 0.3 § Atenolol, metoprolol, and acebutolol are cardioselective; pindolol and
Guanabenz acetated 4.0 64.0 acebutolol have partial agonist activity.
Guanfacine 1.0 3.0 9 This drug is usually given in divided doses three or four times daily.

diuretics and calcium-channel blockers than to beta
blockers and ACE inhibitors. Diuretics are particularly
effective in obese patients and patients with chronic
renal failure because fluid retention frequently plays a
role in this type of hypertension. Beta blockers and cal-
cium-channel blockers are effective antianginal agents
(the “two-for-one” concept in hypertensive therapy).
Beta blockers are the only agents that have been shown
to have a cardioprotective effect after a myocardial in-
farction.

The reliability of measurements of hemodynamic par-

JANUARY - FEBRUARY 1989

Adapted by permission.’

ameters and plasma renin activity has not been great
enough to justify their routine use in selecting the ap-
propriate Step 1 drug.

The truth is that our desire to select prospectively the
appropriate drug for a given patient exceeds our ability
to do so. To a great extent we still play, by hunch and in-
tuition, the trial-and-error game.

GOAL OF THERAPY

The JNCIV report backed away from the JNC II and
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III recommendation that “the initial goal of antihy-
pertensive therapy is to achieve and maintain diastolic
blood pressures at lower than 90 mmHg if feasible. A
reasonable further goal is the lowest diastolic blood pres-
sure consistent with safety and tolerance.” The JNC [V
report simply states that “the goal of antihypertensive
therapy is achievement and long-term maintenance of
goal blood pressure (< 140/90 mmHg) with minimal, if
any, adverse effects.”

CHANGES IN DOSES

The recommended dose range of diuretic agents has
gradually been decreased from 50-100 mg of hy-
drochlorothiazide and chlorthalidone to 12.5-50 mg in
JNC IV (Table 4).5 Dose ranges of other diuretics have
been comparably reduced. The recommended dose
range for hydrochlorothiazide and chlorthalidone was
25-50 mg in JNC III.#

Compared to JNC III, the new report recommends
lower initial doses for pindolol, propranolol LA,
clonidine, guanabenz, methyldopa, minoxidil, captopril,
enalapril, diltiazem, and verapamil. Higher initial doses
are recommended for nadolol and reserpine. Lower max-
imal doses are recommended for propranolol and pro-
pranolol LA, guanadrel, guanethidine, and minoxidil.
Higher maximal doses are recommended for atenolol,
metoprolol, nadolol, timolol, labetalol, guanabenz,
captopril, and diltiazem.

NEW DRUGS

The JNC IV report included the following new drugs
that were not listed in ]NC III: acebutolol, clonidine
TTS, guanfacine, terazosin, lisinopril, nitrendipine, and
verapamil SR.

NONPHARMACOLOGIC THERAPY

More attention is devoted to nonpharmacologic ther-
apy in the JNC IV report than in any previous JNC re-
ports. Weight reduction, with goal body weight within
15% of desirable weight, restriction of alcohol to the
equivalent of no more than 30 mL (1 oz) of ethanol
daily, and dietary sodium restriction to 70-100 mEq per
day (approximately 1.5-2.5 g sodium or 4-7 g salt) are
emphasized. There are reliable data to support each of
these measures.®

Mentioned as possibly effective are potassium and
calcium supplementation, biofeedback and relaxation,
aerobic exercise, and modification of dietary fat to in-
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crease the polyunsaturated/saturated fat ratio. Modifica-
tion of fat intake is undoubtedly more effective in reduc-
ing serum cholesterol than in reducing blood pressure.
Similarly, prohibition of tobacco is mentioned in the
JNC IV report, not because tobacco has an adverse ef-
fect on hypertension per se, but because it is a potent in-
dependent risk factor for stroke and coronary disease.
The JNC 1V report emphasizes the importance of de-
tecting all risk factors and treating those that are
amenable to therapy.

Although there is no evidence that ethanol raises
blood pressure until daily consumption exceeds 60 mL
(2 0z),% the committee considered other adverse effects
of ethanol and elected to recommend that the upper
limit be not more than 30 mL daily.

Because of the meager and sometimes conflicting evi-
dence regarding the benefit of fish oils rich in polyun-
saturated omega-3 fatty acids, the JNC IV report recom-
mends increased consumption of fish rather than fish-oil
capsules.

It is also recommended that a three- to six-month
trial of nonpharmacologic measures be prescribed as ini-
tial treatment for patients with diastolic blood pressures
90-94 mmHg who have no other risk factors and no evi-
dence of target-organ damage. For all others, appropriate
nonpharmacologic modalities should be recommended
as adjunctive measures to pharmacologic therapy in an
effort to minimize dose requirements (Figure 1).

COST OF THERAPY

For the first time, the JNC addresses the issue of cost
of antihypertensive therapy, cautioning health care pro-
viders that they “should be aware of the total cost of care
to hypertensive patients (including indirect costs such
as time lost from work and transportation costs) and
should try to minimize these expenses.”

In addition to the drugs, determinants of cost include
the initial workup and follow-up visits, including labora-
tory examinations, needed to monitor therapy. Physici-
ans are reminded that a high cost for medications may
reduce compliance, but drugs that diminish quality of
life, irrespective of cost, may also reduce compliance.

MISCELLANEOUS CHANGES AND ADDITIONS

Sections on managing hypertension in young and
elderly patients, as well as diabetics, were revised to in-
clude some of the recommendations from the reports of
the Second Task Force on Blood Pressure Control in
Children,” the Working Group on Hypertension in the
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Elderly,® and the Working Group on Hypertension in
Diabetes.’

New sections on managing hypertension in patients
with congestive heart failure, left ventricular hypertro-
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