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Current hypertension management:
separating fact from fiction

MARVIN MOSER, MD

®m In medicine, as in other fields, myths or speculations may be repeated so often and so widely that
they are perceived as fact. To some extent, this may have occurred with regard to the treatment of
hypertension, especially concerning the use of diuretics and beta blockers and the significance of their
metabolic effects. An analysis of the available data indicates that the use of diuretics and, to some
extent, beta-adrenergic inhibitors will effectively lower blood pressure and reduce morbidity and
mortality. Similar analyses strongly suggest that the metabolic changes induced by these agents may not
be of major clinical importance. The widespread dissemination of theories and speculations designed to
convince physicians to avoid their use may have been overdone. Scientific facts, not extrapolations of

data, should be used to make treatment decisions.
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FFORTS TO IMPROVE control of hyperten-

sion and reduce morbidity and mortality re-

quire continuous review of available scientific

data. Only in this way can we separate fact
from speculation and theory.!

Clinical trials that evaluate long-term results of
therapy on specific endpoints—ie, stroke, coronary
artery disease, congestive heart failure, and overall
mortality in treated vs control or placebo subjects—
must be evaluated carefully for guidance in managing
hypertension. Less clearly defined endpoints such as
adverse effects of therapy must also be considered.
~ Unfortunately, in recent years physicians have often
been sidetracked from this pursuit by repetitive publi-
cations and statements based on either small studies or
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inappropriate extrapolation of data.? This has led to
shifts in their approach to treatment that may not have
been justified by the available data. Many of these
speculations center around diuretics and, to a lesser
extent, the beta blockers. It is argued that the metabo-
lic changes that result from the use of these medica-
tions may negate their beneficial effects on blood pres-
sure or indeed, in some instances, actually increase the
risk of coronary heart disease (CHD).? It is important
to examine some of these observations and put them in
perspective so that the clinician can make decisions
based on fact regarding specific treatments.

Most of the available data on the long-term treat-
ment of hypertension have been derived from studies
of patients who received diuretics as initial
monotherapy: ie, the clinical trials have been diuretic-
based.*® These studies have clearly demonstrated that
the lowering of blood pressure over time prevents the
progression of mild hypertension to more severe hyper-
tension; induces regression of left ventricular hyper-
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trophy (LVH) in a high percentage of patients;
decreases the incidence of stroke and stroke deaths;
and prevents the development of congestive heart
failure.” Many of the studies, especially the more
recent ones, have also reported a reduction in CHD-re-
lated deaths in treated patients vs placebo patients.*”®
In spite of these results, some investigators argue
that benefit might have been greater if agents that
~ produce fewer metabolic effects had been used. As-
sumptions have been repeated widely and have gained
~a measure of acceptance in the medical community,
the chief assumption being that the clinical trials failed
to demonstrate a decrease in CHD-related mortality
because of adverse effects of antihypertensive drugs
(specifically diuretics and, to some extent, beta block-
ers). But such speculations ignore available clinical
data. A detailed review is in order to determine the
validity of these speculations. Many of the conclusions
arrived at to support these hypotheses have resulted
from the extrapolation of data or post hoc subgroup
analyses and a failure to recognize that many of the
individual long-term clinical trials were not designed
to answer some of the questions in dispute."

This discussion will attempt to shed light on the
debate by reviewing the current treatment of hyperten-
sion. Hopefully, this will put to rest some of the
theories that have emerged.

RATIONALE FOR STEPPED-CARE OR INDIVIDUALIZED CARE

Before discussing the controversies, a brief review of
the rationale behind stepped-care is in order.

The stepped-care treatment of hypertension was in-
itiated to provide guidelines for a systematic approach
to therapy."? The fundamental concept of stepped-care
treatment is that, if initial lifestyle changes or a single
drug in fairly low doses proves ineffective, a second
drug should be added. If blood pressure is reduced to
normotensive levels, the initial therapy might be
withdrawn at a later date to judge whether or not the
second drug alone is effective.'*!* By using low doses of
different classes of antihypertensive drugs, adverse ef-
fects of each drug will be minimized.

In 1977, the Joint National Committee on Detec-
tion, Evaluation, and Treatment of High Blood Pres-
sure (JNC)" recommended that diuretics be used as
initial monotherapy. This recommendation, based on
comparative data, cited the effectiveness of diuretics,
their ease of titration, high patient tolerability, rela-
tively low cost, and low incidence of significant subjec-

tive side effects. In 1984, JNC III modified the stepped-
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care approach and included beta-adrenergic blockers
as alternative first-step therapy.’” These agents were
suggested as particularly appropriate in patients with
angina, rapid heart rates, or wide variations in pulse
pressure. In 1988, JNC IV added angiotensin-convert-
ing enzyme (ACE) inhibitors and calcium-channel
blockers to the list of drugs recommended for possible
initial therapy.' The 1992 JNC report suggested other
agents—ie, alpha-beta- and alpha-1-adrenergic inhib-
itors—as acceptable alternative initial therapy.

As the availability of alternative therapies in-
creased, the literature began to emphasize the need for
so-called “individualized” care, based on a patient’s
particular needs or conditions, and on the different
pharmacologic actions of available agents (in fact,
physicians had been individualizing antihypertensive
therapy for years)."” Centrally acting drugs have not
been recommended as initial monotherapy because
they have not proved as effective as other agents,
primarily because of the frequency of side effects.* In
general, we would agree with these ongoing recom-
mendations.

As new classes of antihypertensive drugs have been
introduced, it has become common practice (par-
ticularly among authors who espouse these drugs) to
attempt to present previous treatment results in an
unfavorable light. It should be remembered, however,
that the 1977, 1980, and 1984" JNC reports ad-
vanced a number of reasons for using diuretics as initial
monotherapy; and even though several acceptable al-
ternative therapies exist today, the originally cited ad-
vantages are still valid."” In fact, additional data
validate the continued use of these agents as initial
therapy in a majority of patients, and the 1992 JNC
report suggested the use of diuretics (or beta blockers)
as preferred first-step therapy.”

STEP O: LIFESTYLE CHANGES

Unless a patient’s blood pressure is very high (170-
180/105-110 mm Hg), nonpharmacologic manage-
ment should be tried before drug therapy.'® Weight loss,
if appropriate, is particularly important. A low-sodium
diet, a modified exercise program, moderation of al-
cohol intake (one to two drinks of whiskey or the
equivalent in wine or beer), and the avoidance of
tobacco are also indicated. About 20% to 25% of
patients with less severe hypertension can be control-
led without drug therapy.” If lifestyle changes fail to
maintain blood pressure at levels below 140/90 mm
Hg, antihypertensive drugs should be started.'¢*!
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STEP 1: KEY QUESTIONS IN
SELECTING INITIAL THERAPY

Trial or
group of trials

Number of events
(treated: controls)

Odds ratios and
confidence limits Reduction
(treated: controls) and SD

In recent years, doubts ~—|—
. Better | Worse
have arisen about the ap- Strokes |
. . . . [}
propriateness of diuretics as HDFP trial 102:158 —_—
first-step therapy in the MRC trial 60:109 —_
treatment of hypertension, 12 others 127:217 —
based on speculations rang- ALL TRIALS (Heterogenity > 42% (SD 6%)
ing from “Diuretics have X?, = 0.85, NS) ! .2P<.0001
done nothing to reduce CHD events |
Colr,or}f"ry hear_tffhsease mot- HDFP trial 275:343 —a—
t; 1tydlto specif lcdargur}r:ents MRC trial 000234 '
that diuretics tnduce hiypo- 12 others 174:194 —
kalemia, which can lead to | .
icul hythmi (Heterogenlty - 14% (SD 5%)

ventricu ar‘ arrhythmias X 5= =23, NS) | 2P < 01
and, possibly, sudden —
death.” P . L

The use of thiazide 0.5 | 1.0 15

Stroke CHD

diuretics results in certain
metabolic changes: an in-
crease in serum uric acid

35%-40% 20%-25%

Differences in stroke and in CHD risk were associated epidemiologically
with a long-term difference of 5 to 6 mm Hg in diastolic blood pressure

levels, a decrease in serum
potassium, a short-term in-
crease in cholesterol and
low-density lipoprotein
cholesterol (LDL) levels,
and probably a long-term
increase in serum triglyceride levels.? In addition,
thiazide diuretics tend to increase insulin resistance in
patients with hypertension who may have pre-existing
abnormalities in glucose tolerance and insulin utiliza-
tion.”** But are these effects of clinical importance?
Do they increase cardiovascular risk or minimize or
negate the benefits of lowering blood pressure?

A recent meta-analysis® and several recently
reported studies in the elderly’®” cast doubt on the
contention that initial therapy with diuretics does not
reduce the incidence of CHD events in hypertensive
individuals. Recent trials present strong evidence of
benefit when these medications are used.”

Has the use of diuretics decreased CHD events?
Approximately 75,000 patients have been studied in
various clinical trials, all of which have used diuretics as
initial therapy. Some were placebo-controlled,” while
others compared a rigorously treated group with a less
rigorously treated group* or with a control group.”
Several compared a diuretic with a beta blocker as
initial therapy.**"* Beta blockers, alpha-methyldopa,
reserpine, and hydralazine were among the agents used

JANUARY » FEBRUARY 1993

FIGURE 1. Reduction in the odds of stroke and of coronary heart disease (CHD) in the
HDFP and MRC trials, and in all 12 other smaller unconfounded randomized trials of an-
tihypertensive therapy (mean diastolic blood pressure difference was 5 to 6 mm Hg for 5
years). SD, standard deviation; NS, not significant. Adapted from reference 25.

as second- or third-step therapy in the diuretic-based
trials. Most of these studies were not specifically
designed to address the question of whether or not
CHD:-related mortality was reduced with antihyperten-
sive therapy. Several trials—eg, the Australian® and the
Medical Research Council’ {MRC)—included only
patients without evidence of target organ involvement
or other complications of vascular disease. It could have
been predicted that the number of cardiovascular
events would be small and that the benefits of treat-
ment would be difficult to prove given the short dura-
tion of the studies (3 to 5 years) and the numbers of
patients evaluated. For example, in the Australian
study, the placebo group of patients experienced ap-
proximately one third the number of deaths compared
with an age- and sex-matched group of the Australian
population, making it difficult to demonstrate an even
lower mortality in treated subjects. Thus, it is not
surprising that many of the individual hypertension
treatment trials failed to show a statistically significant
decrease in CHD events in treated groups compared
with control groups.

Speculations were advanced suggesting that it was
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TABLE 1 .
MORTALITY RATE AND DIURETIC DOSE* IN MRFIT'

Special-intervention group death rate
(Per 1,000 patient-years)

Diuretic dose Abnormal electrocardiogram

Chlorthalidone 331
<50 4.84
>50 1.84

Hydrochlorothiazide 7.61
<50 1.20
>50 8.01

*Lowest mortality with highest dosage of chlorthalidone (with the
greatest degree of hypokalemia)
TMRFIT, Multiple Risk Factor Intervention Trial

the medication used rather than the trial design that
resulted in these findings; yet a decrease in CHD
events was noted in treated groups in trials that in-
cluded elderly subjects™*" or subjects with evidence of
pretreatment target-organ involvement! where the
numbers of complications were sufficient to
demonstrate differences in outcome.

Observational estimates that a decrease of 5 to 6
mm Hg in diastolic blood pressure over a long period of
time would decrease stroke deaths by approximately
35% to 40% were realized in the clinical trials; a 42%
decrease was noted in the 3- to 5-year trials, with a
decrease in diastolic pressure of this magnitude?*
(Figure 1). On the other hand, epidemiologic or obser-
vational data had suggested that a decrease in diastolic
pressure of 5 to 6 mm Hg should decrease CHD events
by approximately 20% to 25%. The 14 randomized
clinical trials analyzed by Peto and Collins® prior to
the Systolic Hypertension in the Elderly Program
(SHEP) trial,” the recent MRC trial,® and the Swedish
Trial in Older Patients with Hypertension (STOP-Hy-
pertension)? showed a statistically significant decrease
of 14% in CHD events (Figure 1). In the latest MRC
trial in the elderly,® CHD events were reduced by 44%,
strokes by 31%, and overall cardiovascular deaths by
29% with low-dose diuretic therapy as compared with
placebo. It should be noted that if the SHEP study had
been included in the recent meta-analysis, the resul-
tant decrease in CHD events would have been ap-
proximately 16%; and if data from the most recent
MRC? and STOP?# studies had been included, this
percentage would probably be about 17% and closer to
epidemiologic estimates.

But to many observers, even these latest data con-
tinue to suggest a shortfall in benefit. Logic suggests
that the so-called shortfall (if present at all) was
probably related to the short duration of the individual
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trials rather than to any specific adverse effects of
medication. Epidemiologic data had assumed a long-
term (perhaps over decades) decrease of 5 to 6 mm Hg
in diastolic blood pressure to achieve a decrease of 20%
to 25% in CHD—not a decrease in diastolic pressure
for only 3 to 5 years. If it is the short duration of the
trials that accounted for the less-than-expected
benefits for CHD, one might question why stroke
deaths decreased to the predicted level over the 3- to
5-year period of the clinical trials. The slope of increase
in stroke events with increases in blood pressures is a
steep one (Figure 2). A minimal decrease in diastolic
pressure will have a major effect on stroke. The slope is
less dramatic with CHD events; it may take a longer
period of time to decrease CHD deaths with the same
reduction in blood pressure. Some credence is given to
this assumption by the 8- and 10-year data from the
Hypertension Detection and Follow-up Program
Cooperative Group (HDFP)* and Multiple Risk Fac-
tor Intervention Trial Research Group (MRFIT)*
studies, respectively: CHD events were reduced further
in the longer-term follow-up. These new data, how-
ever, are not based on careful observations.

Of course, it is also possible that lowering blood
pressure will not have a sufficient impact on CHD;
other risk factors may have to be addressed. But at
present, there are few data to substantiate a negative
impact of diuretic therapy on cardiovascular risk. How-
ever, several of the diuretic-induced metabolic changes
should be specifically addressed.

Hypokalemia: a risk factor for sudden death?

Hypokalemia (serum potassium <3.5 mEq/L) is not
uncommon when diuretics are given in high doses
(equivalent of 50 to 100 mg of hydrochlorothiazide);
itis less common with lower doses of 25 mg/day.* The
use of a thiazide diuretic along with amiloride, triam-
terene, or spironolactone will minimize this effect. Im-
portantly, total body potassium is not reduced to a
significant extent with thiazide diuretics.

But does hypokalemia increase cardiovascular risk?
The answer is probably “No, except in unusual situa-
tions.” Major impetus for the theory of hypokalemia
and increased CHD mortality arose from the MRFIT®
study in the United States. The controversy centered
around a subgroup of patients in a special-intervention
group with abnormal resting electrocardiograms
(ECGs) who were treated with relatively high doses of
diuretics. They experienced a higher mortality rate
(mostly sudden death) when compared with a group of
usual-care patients who were also treated with diuretics,
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though presumably with
lower doses. It has been sug-
gested that thiazide-in-
duced hypokalemia may

Stroke and usual DBP

Seven prospective observational
studies: 843 events

Coronary heart disease
and usual DBP

Nine prospective observational
studies: 4,856 events

have accounted for the 4.00 — . 4.00
poor outcome. However, it %
is important to realize that S 200~ . 2200 "
this type of subgroup ] o [ |
analysis lacks statistical S 1.00 " 2 1.00 - 1]
power. We have reviewed é 2 [ |
the many problems with o 050 " 2050~ m
these data® and offer the C [ T
following four observations: S 025 & 0.25
1) No correlation was
found between mortality Bassline ] |2 3 f’ ? 1| 12 ? ‘11 ?
and the dosages of the — PBFPeaedo 76 g4 91 98 105 mmwg 76 84 91 98 105 mmHg

diuretics used or the last
potassium level obtained

Approximate mean usual DBP

prior to death.

2) The lower mortality
with chlorthalidone com-
pared with hydrochloro-
thiazide in the special-in-
tervention group with ab-

TABLE 2

FIGURE 2. Risk of stroke and coronary heart disease (CHD), estimated from combined
studies. DBP, diastolic blood pressure. Adapted from reference 31.

FIVE-YEAR MORTALITY RATES FOR CORONARY HEART DISEASE*

normal ECGs is difficult to

MRFIT deaths HDFP mortality rate

sepluin 21 Ll . Number Rate' per 1,000
Sl L (e A POSSORIIE WA Sibenug SI ucC SI ucC SC RC
a factor (Table 1), since
chlorthalidone produced a  Hypertensive patients

P with normal ECGs 2785 2808 15.8 20.7 33.7 473
greater degree of hypo- o
T I Hypertensive patients
alemia than hydrochloro- i abnormal ECGs 1233 1185 29.2 172 57.9 151

thiazide. The lowest mor-

tality was actually noted
with higher doses (100
mg/day) of chlorthalidone.
Interestingly, overall mor-
tality continued to be
lower in the chlorthalidone group at the 10.5-year
follow-up.

3) Patients in the special-intervention group with
abnormal pretreatment exercise stress tests (those with
probable ischemic heart disease?) had a lower mortality
rate than those in a similar usual-care subset. This
should have been the group with an increased mor-
tality rate if the theory of “an adverse effect from treat-
ment” were valid.

4) Importantly, the hypertensive patients with ab-
normal pretreatment ECGs in the “low-dose” diuretic
(usual-care) group had a lower mortality rate than
patients in the same group with normal ECGs (Table 2)
(17.7 per 1,000, compared with 20.7 per 1,000). This

finding is at variance with all other studies of hyperten-

ECG, electrocardiogram
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*Abbreviations are as follows: MRFIT, Multiple Risk Factor Intervention Trial; HDFD, Hypertension Detection
and Follow-up Program; SI, special intervention group; UC, usual care; SC, stepped care; RC, routine care;

"Note the unusual findings in the UC MRFIT group where subjects with abnormal ECGs had a better
prognosis than subjects with normal ECGs at baseline.

sive subjects; a higher mortality rate is universally
noted with abnormal ECGs regardless of treatment or
lack of it. There has been no explanation for this
finding in this subset of patients. HDFP data did not
confirm the MRFIT findings (nor did the recent SHEP
study).

Although several small studies have suggested a
relationship between thiazide-induced hypokalemia
and increased ventricular ectopy and possible sudden
death, only selected subjects were included in these
investigations.”™™ Several other more carefully per-
formed studies in nonselected patients using 24- and
48-hour Holter monitoring have not confirmed these
observations. Quite the contrary”*: No increase in
ectopy has been noted in subjects with or without
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TABLE 3

EFFECT OF DIURETIC-BASED THERAPY ON SERUM CHOLESTEROL

IN LONG-TERM CLINICAL TRIALS**

Potassium-sparing agents
should be used with cau-
tion in diabetic patients

Total cholesterol level (mg/dL)

who may be at risk of hy-

Duration :
Trial* (years) Baseline Treated Difference perkalen}la because of
hyporeninemic hypoal-
Berglund & Anderson 6 267 255 -12 dosteronism. This is a more
M&Sntrial 3 effective and less costly ap-
Active treatment 245 245 0 proach than using a potas-
Placebo 244 239 - sium supplement. Hypo-
Women ) .. .
Active treatment 261 260 -1 ]:(Alemla is less prOblgmat?c
Placebo 260 256 4 if smaller doses of a diuretic
MAPHY study 6 244 243 -1 (equivalent to 25 mg of
HDFP 5 hydrochlorothiazide) are
SC group 232 223 -9 used.
Oslo 4
i 272 2 1 . .
Active reatment o e w Diuretics: What are the
MRFIT 6 effects on lipids? .
SI group 254 236 -18 The use of thiazide
UC group 254 240 - diuretics over a period of
HAPPHY ":1 4 M L 0 less than 1 year will result
EWPHE study 3 . 9 oL : .
Active treatment 256 238 -18 in a 5% to 7% increase in
Placebo 259 239 -20 serum cholesterol levels,
MRC in Elderly* 5 with no significant change
Active treatment 228 232 +4 in high-density lipoprotein
Placebo 228 232 +4 & y 1bop

cholesterol (HDL) levels,

*Estimated from available data

¥ All trials used diuretics in doses equivalent to 50 mg or more per day of hydrochlorothiazide

* Abbreviations for trials are as follows: MRC, Medical Research Council; MAPHY, Metoprolol
Atherosclerosis Prevention in Hypertensives; HDFP, Hypertension Detection and Follow-up Program;
MRFIT, Multiple Risk Factor Intervention Trial; HAPPHY, Heart Attack Primary Prevention in
Hypertensives; EWPHE, European Working Party on High Blood Pressure in the Elderly

LVH, before and after exercise, on high-dose diuretics
(100 mg/day of hydrochlorothiazide) and definite
hypokalemia.

Recent reviews by Freis," Siegel et al,* and Mc-
Innes et al* conclude that cardiovascular risk is not
increased by thiazide-induced hypokalemia. An ap-
parent increase in ectopy in a cohort of subjects treated
with high-dose diuretics in the MRC study was not
confirmed when pretreatment and posttreatment
monitoring was carried out.> The hypothesis that
diuretic-induced hypokalemia leads to arrhythmias
and an increase in sudden death has not been substan-
tiated. If there is a concern about hypokalemia, espe-
cially in elderly patients (particularly diabetic patients
or those on a low-potassium diet), patients with is-
chemic heart disease, or patients with congestive heart
failure who are receiving digitalis, then a potassium-
sparing diuretic can be used with a thiazide diuretic.
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but with an increase in LDL
and triglyceride levels.?
Many of the studies
reported either included
only small numbers of sub-
jects or lacked a control
group. When looking at
cholesterol changes in long-term clinical trials, dif-
ferent findings emerge.” Although none of the trials in
the 1970s and 1980s was designed specifically to study
lipids and lipid fractions, data were collected in large
numbers of subjects over a 2- to 5-year period. Table 3
summarizes the data on cholesterol changes in diuretic-
based trials lasting longer than 1 year. None showed a
definite increase in cholesterol levels when thiazide
diuretics were used. Since beta blockers were used con-
comitantly in several of the trials, it might have been
expected that adverse effects would have been exag-
gerated rather than minimized. In one 58-week trial,*
total cholesterol levels increased 5% (LDL levels in-
creased 10%). However, as the author of this trial states,
the increase occurred in subjects with initially low
levels; in those with baseline cholesterol levels of 240 to
250 mg/dL, no change was noted. This suggests regres-
sion to the mean, as noted by other investigators,**
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rather than a specific medication effect.

The HDFP data are of interest. In this study baseline
elevated cholesterol levels decreased on thiazide
diuretic therapy, while a slight increase in serum
cholesterol levels was noted in subjects with low
baseline levels* (Figure 3). This study suggests that
thiazide therapy need not be avoided in patients with
hyperlipidemia, as suggested by some.” In two
studies,” cholesterol levels remained the same or
decreased on thiazide therapy, but not to the extent
that they had in placebo-treated patients or those
treated less vigorously. It was suggested that the degree
of lipid lowering (which is noted frequently in any
clinical trial) may have been blunted by thiazide
therapy. This may have been true in the MRC study
where, for example, a difference of 3 mg/dL between
placebo and diuretic therapy in women and 5 mg/dL in
men was noted. A decrease in serum cholesterol levels
following withdrawal of thiazide diuretics has also been
reported; the weight gain that accompanies the
withdrawal of thiazide therapy suggests that hemodilu-
tion may at least partly explain the chemical changes.
Extracellular fluid volume remains contracted to a
slight degree during long-term diuretic therapy.

In a study reported in 1979, we noted that, while
mean serum cholesterol levels did not change sig-
nificantly in diuretic-treated subjects, in some patients
the levels decreased or increased by as much as 20 to 40
mg/dL. Serum lipid levels should be reviewed within 3
to 6 months after thiazide therapy is started to detect
(in the few patients who might experience it) an in-
crease of more than 5% to 10% in cholesterol or LDL
levels. This should not add to cost of care, since serum
levels need only be obtained one to two times a year
during therapy.

It is questionable that the minimal long-term effects
of thiazide diuretics on serum lipids could explain the
alleged shortfall in CHD events in the clinical trials, or
that these have a definite adverse effect on outcome in
treated patients. The authors of a recent meta-
analysis® state that their review suggests a 1% increase
in cholesterol levels in diuretic-treated subjects. Even
if we accept the Lipid Research Council analysis that a
1% increase in cholesterol levels increases CHD-re-
lated mortality by 2%, it would not explain an alleged
shortfall of 6% to 8%. As noted, the shortfall (which
may not even exist if the new studies are included in
the analysis) is more easily explained by the short
duration of the clinical trials and the type of subjects
used therein.

Beta blockers have been found to increase
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o—i Cholesterol at baseline < 220 mg/dL (n=270)
e——e Cholesterol at baseline 221-249 mg/dL (n=207)
49— Cholesterol at baseline 250-279 mg/dL (n=113)
A———A Cholesterol at baseline > 280 mg/dL (n=74)
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FIGURE 3. Effect of diuretic-based therapy on cholesterol
levels in the Hypertension Detection and Follow-up Program
study. Adapted from reference 45.

triglyceride levels, and those without intrinsic sym-
pathomimetic activity may also decrease HDL levels.
These appear to be long-term effects, although their
clinical significance has yet to be determined. Beta
blockers may have a distinct advantage over other
antihypertensive agents as initial monotherapy in cer-
tain patients. They are highly effective in treating an-
gina, and they are the only antihypertensive agents
that have consistently been shown to decrease the
incidence of recurrent myocardial infarction in
patients with ischemic heart disease.*

ACE inhibitors and calcium-channel blockers do
not adversely effect serum lipid levels.

Other metabolic effects of diuretics that are possibly
related to an increase in cardiovascular risk include an
elevation of serum uric acid levels. But no solid
evidence has been forthcoming that this metabolic
change will increase cardiovascular risk or negate the
beneficial effects of blood pressure lowering.

How do diuretics affect insulin resistance
and glucose metabolism?

Increased insulin resistance has been identified as
an independent risk factor for cardiovascular disease.’
Thiazide diuretics may have an adverse effect on in-
sulin resistance and may decrease glucose utiliza-
tion.”*”* Since many individuals with hypertension
demonstrate an increased insulin resistance and abnor-
mal glucose tolerance before any treatment, it has been
suggested that the possible effects of diuretics on
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TABLE 4
EFFECTS OF HIGH-DOSE DIURETIC THERAPY ON GLUCOSE METABOLISM

Study* Duration in years Serum glucose Hyperglycemia or diabetes

Oslo 5 No difference (diuretics vs placebo)

EWPHE 3 Increase of 6.6 mg/dL (diuretics vs placebo) Excess of 6 new cases per 1000 patient years* diuretics
MRC 3 Excess of 6 new cases per 1000 patient years* comp}ired
HAPPY 4 Excess of 6 new cases per 1000 patient years™* pl:clet:bo
HDFP 5 1.6% (57/3,563)

SHEP 1 Difference of 5 mg/dL (diuretics vs placebo) 10f483"

MRHT 6 Excess of 7%$—Special intervention group (diuretics)

vs
Excess of 2% —Usual care group {no diuretics)

=
* Abbreviations for trials are as follows: EWPHE, European Working Party on High Blood Pressure in the Elderly; MRC, Medical Research Council;
HAPPHY, Heart Attach Primary Prevention in Hypertensives; HDFP, Hypertension Detection and Follow-up Program; SHEP, Systolic Hypertension in

the Elderly Program; MRFIT, Multiple Risk Factor Intervention Trial

*Patients were diabetic; diuretics compared with placebo
Fasting glucose > 110 mgfdL

glucose metabolism may aggravate these changes and
increase cardiovascular risk.

However, clinical trials do not appear to validate
this theory (Table 4). Changes in preprandial and
postprandial serum glucose levels are minimal, and
the incidence of hyperglycemia or diabetes is only
increased in most of the clinical trials by approximate-
ly 0.6%.”" Since the effect of increased insulin resis-
tance may not manifest itself as clinically detectable
diabetes for many years, the clinical trial results may
not answer the question about the dangers of thiazides
with regard to this specific cardiovascular risk. But
most subjects in these trials were age 40 and older and
were not newly discovered hypertensive patients; in-
creased insulin resistance was probably present in
many of them for at least several years before the trial
began. If therapy were to produce an adverse effect
over an additional 5 years, more patients should have
developed diabetes or significant hyperglycemia. This
did not occur, even in studies of elderly subjects (eg,

European Working Party on High Blood Pressure in

the Elderly,’ SHEP, STOPRY and MRC?®). In our ex-
perience, only a few patients become diabetic or note
exacerbation of pre-existing diabetes following
diuretic therapy. As in the case of lipids, serum glucose
levels should be checked within 3 to 6 months after
thiazide therapy is started to detect those few in-
dividuals who may experience a change in glucose
metabolism. Additional studies are obviously needed
to clarify this issue. But at present, there is little solid
evidence to justify withholding diuretic therapy in
diabetic patients.
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How do diuretics affect LVH?

The presence of LVH increases the risk for car-
diovascular complications and serious ectopy; this is
well established. Some investigators have reported
that the use of diuretics does not result in a reduction
of left ventricular mass, despite the lowering of blood
pressure.””” These findings have been widely quoted.
However, other investigators have demonstrated
reductions in both left ventricular mass and wall
thickness when blood pressure is lowered using
sodium restriction, diuretics alone, or diuretics in
combination with other drugs.***” A recent 2-year
study which compared six different classes of drugs
noted that significant regression of LVH had occurred
with a diuretic. Beta blockers, calcium-channel block-
ers, and ACE inhibitors have also been shown to
induce regression of LVH. Overall, the ACE in-
hibitors are probably the most effective. However, any
of these agents can be used as initial monotherapy in
hypertensive patients with LVH.** LVH will probably
regress in many patients if blood pressure is lowered to
normotensive levels.

STEP 1I: WHEN MONOTHERAPY IS INEFFECTIVE

If initial monotherapy with any of the recom-
mended step I agents proves ineffective, the dosage of
the initial drug can be increased, a different drug can
be substituted for the initial drug, or a second drug can
be added to the first. While additional blood pressure
lowering may be achieved by increasing the dose of one
drug, the potential benefits may be outweighed by the
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FIGURE 4. Suggested stepped-care approach to the management of hypertension. Step I is to start with a minimum dosage of one
of the suggested agents. In step I, a small dose of another agent is added, rather than increasing the initial agent to maximum dose.

It should be noted that diuretics are the preferred initial therapy in a majority of patients.

The 1992 JNC guidelines suggest the

use of diuretics or beta blockers as preferred initial therapy. Alternative initial therapy includes ACE inhibitors, calcium antago-

nists, alpha-1 blockers, and alpha-beta blockers.

possible increase in side effects or metabolic changes.

Substituting one drug for another until an effective
agent is found (“sequential monotherapy”) can be a
protracted and expensive process. The most reasonable
course is to use small doses of two different classes of
drugs instead of changing drugs or increasing the first
medication to a maximum dosage. This will reduce the
blood pressure by different physiologic mechanisms.
For example, long-term diuretic use increases the ac-
tivity of the renin-angiotensin system. If a diuretic
proves ineffective, the addition of an ACE inhibitor or
beta-adrenergic inhibitor will negate this effect: The
combination is often highly effective with few adverse
reactions.”” As noted, if small doses of two drugs
produce normotensive blood pressure levels, the first
drug can be withdrawn after about 6 to 9 months to
determine whether the second drug alone will be effec-
tive.”” About 40% to 50% of patients will respond to
step I monotherapy; about 80% to 85% will respond to
combination therapy.

If one of the alternative step [ drugs (ie, a calcium-
channel blocker or an ACE inhibitor) has been used as
initial therapy, a diuretic should most probably be
added as step II therapy. This is also true if one of the
preferred step I drugs is used (ie, a beta blocker). If a
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diuretic has been the initial therapy, as one group has
consistently recommended over the years, a medica-
tion from one of the other classes of drugs can be given
as step Il therapy (Figure 4). ACE inhibitors might be
chosen preferentially in diabetic patients and especial-
ly in subjects with diabetic nephropathy. Although the
use of any medication that reduces blood pressure may
decrease proteinuria and slow progression of renal dis-
ease, the ACE inhibitors may have a specific effect on
mesangial changes, in addition to reducing in-
traglomerular pressure. Calcium blockers and beta
blockers or alpha-beta blockers might be selected
preferentially in patients with angina, and an alpha
blocker might be selected in patients with prostatic
hypertrophy.

STEP III: RESISTANT CASES

If combination therapy with two drugs fails to nor-
malize blood pressure, other antihypertensive agents
may be considered. An alpha blocker or ACE inhibitor
might be added to a diuretic-beta blocker combina-
tion, or a calcium antagonist might be added to a
diuretic-ACE inhibitor combination. Alpha blockers
have been shown to improve serum lipid levels and are
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effective when used with diuretics or beta blockers.
Centrally acting drugs may also be considered for step
[II therapy.

SUMMARY AND CONCLUSIONS

As the number of available antihypertensive agents
has grown, the options for treatment have increased
exponentially; a drug may be used alone or in combina-
tion with one or more other drugs. The concept of
stepped-care offers a methodical approach to treat-
ment. Within these guidelines, drugs should be chosen
on the basis of efficacy, proof of long-term benefit,
incidence of adverse effects, and {(by no means an
unimportant consideration) cost.

Diuretics have been used successfully for many years
in the treatment of hypertension, and their usefulness
has not diminished as other drugs have become avail-
able. Diuretics, and to some extent beta blockers, are
the only classes of drugs for which long-term studies
have demonstrated a reduction in morbidity and mot-
tality. This has proven true in both young and elderly
patients. While it is probable that long-term ACE
inhibitor or calcium blocker therapy might yield the
same results, there is no proof of this.

The 1992 JNC report noted that six different classes
of medications can be used as initial monotherapy:
diuretics, beta blockers, calcium-channel blockers,
ACE inhibitors, alpha blockers, and alpha-beta block-
ers. We continue to believe that diuretics should be
chosen as initial therapy in the majority of patients, and
the 1992 JNC report has recommended them as
preferred initial treatment (along with beta blockers).
Diuretics should probably be avoided in patients with a
history of gout, although in some instances, if it is
necessary to use them to normalize blood pressure

REFERENCES

1. Moser M. Suppositions and speculations—their possible effects on
treatment decisions in the management of hypertension. Am Heart ]
1989; 118:1362-1369.

2. Moser M, Blaufox MD, Freis E, Gifford RW, et al. Who really deter-
mines your patients’ prescriptions? JAMA 1991; 265:498-500.

3. Zusman RM. Alternatives to traditional antihypertensive therapy
(editorial). Hypertension 1986; 8:837-842.

4. Hypertension Detection and Follow-up Program Cooperative Group.
Five-year findings of the Hypertension Detection and Follow-up Pro-
gram. 1. Reduction in mortality of persons with high blood pressure,
including mild hypertension. JAMA 1979; 242:2562-2571.

5. MRC Working Party. Medical Research Council trial of treatment
of mild hypertension: principal results. BMJ 1985; 291:97-104.

6. Anonymous. The Australian therapeutic trial in mild hypertension.
Lancet 1980; 1:1261-1267.

36 CLEVELAND CLINIC JOURNAL OF MEDICINE

levels, they can be given with a medication like al-
lopurinol. Beta blockers should be avoided in patients
with a history of asthma, chronic obstructive pul-
monary disease, peripheral arterial disease, or marked
bradycardia. ACE inhibitors are particularly useful in
patients with congestive heart failure but should be
avoided in pregnant women or in patients with bilateral
renal artery disease.

As newer agents become available, they should be
evaluated carefully and compared against presently
available therapy. Scientific facts should be used in
justifying their use in treatment. Exaggerated claims
should be carefully critiqued lest we let them influence
treatment decisions. The concerns about possible ad-
verse effects of diuretics and beta blockers on car-
diovascular risk have been overstated; speculations
that have led many physicians to abandon the use of
diuretics have not proven to be of clinical relevance in
most instances.

There is evidence that the use of thiazide diuretics
produces changes in serum lipids, glucose, and potas-
sium, but few data indicate that these are of clinical
significance or that they adversely affect cardiovascular
risk. The effects on uric acid and potassium appear to
be dose-related, but the effects on lipids may not be
dose-related.

On the other hand, there is increasing evidence that
the use of thiazide diuretics, either as monotherapy or
in combination with small doses of other medications,
will not only prevent progression of mild hypertension,
reduce LVH and the incidence of congestive heart
failure, strokes, and stroke-related deaths, but also
reduce CHD events. Smaller doses may be less effec-
tive in some individuals, but in general they will lower
blood pressure without some of the metabolic effects of
higher doses.

7. Prevention of stroke by antihypertensive drug treatment in older
persons with isolated systolic hypertension. Final results of the Sys-
tolic Hypertension in the Elderly Program (SHEP). JAMA 1991;
265:3255-3264.

8. MRC Working Party. Medical Research Council trial of treatment
of hypertension in older adults: principal results. BMJ 1992; 304:405—
412.

9. European Working Party on High Blood Pressure in the Elderly.
Mortality and morbidity results from the European Working Party on
High Blood Pressure in the Elderly. Lancet 1985; 1:1349-1354.

10. Moser M, Gifford R. Why less severe degrees of hypertension should
be treated. ] Hypertens 1985; 3:437-447.

[1. Moser M. Clinical trials, diuretics and the management of mild
hypertension, Arch Intern Med 1984; 144:789-792.

12.  Anonymous. Report to the Joint National Committee on Detection,
Evaluation and Treatment of High Blood Pressure. A cooperative
study. JAMA 1977; 237:255-261.

VOLUME 60 « NUMBER 1

Downloaded from www.ccjm.org on August 20, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

13.
14.
15.

16.

17.
18.

19.
20.

21.

22.

23.

4.

25.

26.

217.

28.

29.
30.

31.

32

33.

34.

35.

36.

Moser M. Controversies in the management of hypertension. Am
Fam Physician 1990; 41(5):1449-1460.

Moser M. Antihypertensive medications: relative effectiveness and
adverse reactions. ] Hypertens 1990; 8(2 Suppl):S9-S16
Anonymous. The 1984 Report of the Joint National Committee on
Detection, Evaluation and Treatment of High Blood Pressure. Arch
Intern Med 1984; 144:1045-1057.

Anonymous. The 1988 Report of the Joint National Committee on
Detection, Evaluation and Treatment of High Blood Pressure. Arch
Intern Med 1988; 148:1023-1038.

Moser M.  Stepped-care hypertension therapy—is it still appropriate?

‘Postgrad Med 1987; 81:111-121.

Anonymous. The 1980 Report of the Joint National Committee on
Detection, Evaluation and Treatment of High Blood Pressure. Arch
Intern Med 1980; 140:1280-1285.

Moser N. Diuretics in the management of hypertension. Med Clin
North Am 1987; 71:935-946.

The 1992 Report of the Joint National Committee on Detection,
Evaluation and Treatment of High Blood Pressure. Arch Intern Med
1993; (in press).

Moser M. Hypertension. In: Rakel RE, editor. Conn’s current
therapy 1987. Philadelphia: WB Saunders, 1987:219-226.

Houston NC. New insights and new approaches for the treatment of
essential hypertension: selection of therapy based on coronary heart
disease risk factor analysis, hemodynamic profiles, quality of life, and
subsets of hypertension. Am Heart ] 1989; 117:911-949.

Moser M. Lipid abnormalities and diuretics. Am Fam Physician
1989; 40(4):213-220.

Shapiro AP, Benedik TG, Small JL. Effect of thiazides on car-
bohydrate metabolism in patients with hypertension. N Engl ] Med
1961; 265:1028-1033.

Pollare T, Lithell H, Berne C. A comparison of the effects of
hydrochlorothiazide and captopril on glucose and lipid metabolism in
patients with hypertension. N Engl ] Med 1989; 321:868-873.
Collins R, Peto R, MacMahon S, et al. Blood pressure, stroke and
coronary heart disease Part 2, short-term reductions in blood pressure:
overview of randomised drug trials in their epidemiological context.
Lancet 1990; 335:827-838.

Dahlof B, Lundholm L, Hansson L, et al. Morbidity and mortality in
the Swedish Trial in Older Patients with Hypertension (STOP-Hy-
pertension) Lancet 1991; 338:1281-1285.

Moser M, Hebert P, Hennekens CH. An overview of the Meta-
analyses of the hypertension treatment trials. Arch Intern Med 1991;
151:1277-1279.

Helgoland A. The Oslo Study. Treatment of mild hypertension: a
five-year controlled drug trial. Am J Med 1980; 69:725-732.
Wilhelmsen L, Berglund G, Elmfeldt D, et al. Beta blockers versus
diuretics in hypertensive men: main results from the HAPPHY trial. ]
Hypertens 1987; 5:561-572.

Hypertension Detection and Follow-up Program Cooperative Group.
Persistence of reduction in blood pressure and mortality of par-
ticipants in the Hypertension Detection and Follow-up Program.
JAMA 1988; 259:2113-2122.

MacMahon S, Peto R, Cutler ], et al. Blood pressure, stroke and
coronary heart disease: Part 1. Prolonged differences in blood pres-
sure: prospective obsetvational studies corrected for the regression
dilution bias. Lancet 1990; 335:765-774.

The Multiple Risk Factor Intervention Trial Research Group. Mor-
tality rates after 10.5 years for participants in the Multiple Risk Factor
Intervention Trial. JAMA 1990; 263:1795-1801.

Kochar MS. Effects of reduction in dose and discontinuation of
hydrochlorothiazide in patients with controlled essential hyperten-
sion. Arch Intern Med 1990; 150:1009-1011.

Anonymous. Multiple risk factor intervention trial. Risk factor
changes and mortality results. Multiple Risk Factor Intervention Trial
Research Group. JAMA 1982; 248:1465-1477.

Moser N. Clinical trials and their effect on medical therapy. The

JANUARY ¢ FEBRUARY 1993
Downloaded from www.ccjm.org on August 20, 2025. For personal use only. All other uses require permission.

37.
38.
39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Multiple Risk Factor Intervention Trial. Am Heart J 1984; 104:616—
618.

Holland OB, Nixon JV, Kuhnert I. Diuretic-induced ventricular ec-
topic activity. Am ] Med 1981; 770:762-768.

Hollifield JW, Slaton PE. Thiazide diuretics, hypokalemia and car-
diac arthythmias. Acta Med Scand Suppl 1981; 647:67-73.
Papademetriou V, Burris JE Notargiacomo A, Fletcher RD, Freis ED.
Thiazide therapy is not a cause of arrhythmia in patients with sys-
temic hypertension. Arch Intern Med 1988; 148:1272-1276.

Siegel D, Hulley SD, Black DM, et al. Diuretics, serum and intracel-
lular electrolyte levels, and ventricular arrhythmias in hypertensive
men. JAMA 1992; 267:1083-1089.

Freis E. Critique of the clinical importance of diuretic-induced
hypokalemia and elevated cholesterol level. Arch Intern Med 1989;
149:2649-2658.

Mclnnes GT, Yeo WW, Ramsey LE, Moser M. Cardiotoxicity and
diuretics: much speculation, little substance. ] Hypertens 1992;
10:317-335.

Ames RP. The effects of antihypertensive drugs on derum lipids and
lipoproteins. 1. Diuretics. Drugs 1986; 32:260-278.

Goldman Al, Steele BW, Schnaper HW, Fitz AE, Frohlich ED, Perry
HM Jr. Serum lipoprotein levels during chlorthalidone therapy. A
Veterans Administration-National Heart, Lung and Blood Institute
cooperative study on antihypertensive therapy: mild hypertension.
JAMA 1980; 244:1691-1695.

Jeunemaitre X, Charru A, Chatellier G, et al. Long-term metabolic
effects of spironolactone and thiazides combined with potassium-spar-
ing agents for treatment of essential hypertension. Am ] Card 1988;
62:1072-1077.

Williams R, Schneider KA, Bothani NO, et al. The.relationship
between diuretics and serum cholesterol in Hypertension Detection
and Foliow-up Program participants. Am ] Prev Med 1986; 2:248-
255. .

Moser M. Chlorthalidone 25 Mg. A review of therapeutic effective-
ness in the management of mild hypertension. Mann RD, Guarino RA,
editors. Lancaster, Baltimore, Melbourne: MTP Press Limited, 1979.
Anonymous. The Lipid Research Clinics Coronary Primary Preven-
tion Trial results. 1. Reduction in incidence of coronary heart disease.
JAMA 1984; 251:351-364.

Beta Blocker Heart Attack Trial Research Group. A randomized
trial of propranolol in patients with acute myocardial infarction. 1.
Mortality results. JAMA 1982; 247:1707-1714.

Pyorala K, Savolainen E, Kaukola S, Haapakoski J. Plasma insulin as
coronary heart disease risk factor: relationship to other risk factors and
predictive value during 9 1/2-year follow-up of the Helsinki Policemen
Study population. Acta Med Scand Suppl 1985; 701:38-52.

Moser M. Update on some hypertension treatment controversies.
Cardiovascular Risk Factors 1991; 1(7):413-426.

Drayer JIM, Gardin NJ, Weber MA, Aronow WS. Changes in
ventricular septal thickness during diuretic therapy of hypertension.
Clin Pharmacol Ther 1982; 32:283-88.

Devereux RB, Savage DD, Sachs 1, Laragh JH. Effect of bload pres-
sute control on left ventricular hypertrophy and function in hyperten-
sion {Abstract). Circulation 1980; 62(Suppl 3):36.

Cherchi A, Sau F, Seguro C. Possible regression of left ventricular
hypertrophy during antihypertensive treatment with diuretics or beta
blockers. ] Clin Hypertens 1987; 3:216-225.

Komsuoglu B, Ozgur O, Duman EL, Komsuoglu SS. The effect of
chronic antihypertensive therapy on the index of left ventricular mass
in patients with essential hypertension. Int ] Cardiol 1989; 22:75-81.
Moser M, Setaro JE  Antihypertensive drug therapy and regression of
left ventricular hypertrophy: a review with a focus on diuretics. Eur
Heart ] 1991; 12:1034-1039.

Moser N. Treating the individual hypertensive patient: considera-
tions on dose, sequential monotherapy and drug combinations [com-
ment]. ] Hyperterns 1990; 8(1):17-19. Comment on: ] Hypertens
1990; 8(1):3-11.

CLEVELAND CLINIC JOURNAL OF MEDICINE 37


http://www.ccjm.org/

