CURRENT DRUG THERAPY

Treating hypertension
to prevent coronary disease

NORMAN M. KAPLAN, MD

m Because most patients with mild to moderate hypertension will not suffer a cardiovascular event due
to elevated blood pressure, the presence of other risk factors must be assessed. Many of these are
alterable with nondrug therapies, which cost little and carry no risks if applied sensibly. Drug therapies
have costs, discomforts, and risks and should be used only for those at high risk or those who fail to
respond adequately to nondrug therapies. When drug therapy is necessary, start with low doses and aim
for a slow reduction of blood pressure, avoiding hypoperfusion and reducing as many risk factors as
possible. Alpha blockers, angiotensin-converting enzyme inhibitors, and calcium-channel blockers
may avoid metabolic risks associated with high-dose diuretic and beta-blocker therapy. The estab-
lishment of therapeutic goals, individualized assessment of status, and a conservative approach to

treatment are the basis for optimal management of patients with hypertension.
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INCE THE MAJOR GOAL in the treatment

of hypertension is protection against coronary

heart disease (CHD), it is appropriate to

review current practices in hypertension
management to determine if that goal is being met. An
examination of past successes and failures in therapy
suggests that changes in the current approach to treat-
ment can be made to provide better overall therapy
and to reduce the incidence of coronary disease among
patients with hypertension.

The results of many clinical trials showing long-term
effects of drug therapy are now available. In patients
with mild to moderate hypertension, we see uniform
and impressive protection against stroke, but disap-
pointingly insignificant and spotty protection against
CHD. This apparent failure is all the more disturbing
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because beta blockers have been shown to offer consid-
erable protection against second heart attacks.! In an
effort to explain why clinical trials do not show that the
treatment of hypertension has resulted in a reduction of
CHD, several reasonable possibilities have been sug-
gested. McMahon? proposes that the causative role of
hypertension in CHD is less significant than its role in
other cardiovascular diseases, particularly stroke. Thus,
relief of hypertension will not necessarily lower the
incidence of CHD to the same extent as stroke. The
results of the MRFIT study® suggest that the duration of
therapy in clinical trials may have been too short (and
too unidirectional) to achieve regression of coronary
atherosclerosis. It also seems reasonable to assume that,
because patients who were at high risk were usually
excluded from the clinical trials, the power of the trials
to detect treatment effects was markedly reduced. It is
also possible that therapy may not have been aggressive
enough to reduce the risk of CHD. Havlik et al* com-
pared normotensive patients with hypertensive patients
whose diastolic blood pressures had been reduced with
treatment to below 90 mm Hg and found that CHD
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disease, likely contributes

to the failure to demon-
strate a reduction in heart
attacks among patients
being treated for mild to
moderate hypertension’
(Figure 1).

Three important additional reasons for the possible
failure of clinical trials to demonstrate reductions in
CHD mortality are proposed, and they have particular
relevance to the improvement of overall treatment
strategies. First, a considerable proportion of patients
in these trials have “office” or transient hypertension
and would be unlikely to benefit from further reduc-
tions in blood pressure levels. Second, it is currently
not feasible to accurately ascertain the CHD risk status
of individual patients and thus, the study cells are
probably not comparable at baseline in terms of CHD
mortality risk. Finally, the drugs used in the trials were
effective in lowering blood pressure but may have ad-
versely affected other CHD risk factors. An examina-
tion of these three issues should clarify the status of
current therapeutic approaches. Further, it is suggested
that changes in current clinical practice can be made,
particularly in encouraging the use of nondrug
therapies, that will improve the management of the
majority of hypertensive patients and reduce their
propensity for coronary disease.

DIAGNOSIS OF HYPERTENSION

The correct diagnosis of hypertension (diastolic
blood pressure over 90 mm Hg) and of overall car-
diovascular risk is crucial to achieving the goal of im-
proved cardioprotection. It seems reasonable to in-

SEPTEMBER - OCTOBER 1991

FIGURE 1. Relation of diastolic blood pressure during treatment to mortality or morbidity
from coronary heart disease in six studies which included 14,536 patients. The numbers above
the histograms indicate diastolic blood pressure (mm Hg) at which ] point (lowest incidence of
myocardial infarction) occurred. (From Cruickshank, reference 107, with permission)

stitute therapy if the average ascertained blood pressure
reading is accurately and consistently determined to be
140/90 mm Hg or higher. However, before drug therapy
is initiated, the diagnosis of hypertension should be
confirmed beyond question. Diagnosis cannot be based
solely on a few blood pressure readings taken over a
relatively short time in the office or clinic. Because the
current practice is to initiate treatment at blood pres-
sure levels lower than those previously thought to re-
quire treatment, the need for more measurements, care-
fully taken, is of even greater importance. The chance
for misdiagnosis is fairly small when a diastolic pressure
is above 100 mm Hg; however, when a diastolic pressure
between 90 and 100 mm Hg, or even below 90 mm Hg,
is considered high enough to treat, the chance of over-
diagnosis is much greater. During an initial screening
process in the large clinical trials, as many as half of the
people with a diastolic pressure of 95 mm Hg or higher
were normotensive (below 90 mm Hg) on second meas-
urements. Moreover, in the Australian trial, 48% of
those who were still above 95 mm Hg on the second
screen remained below 95 mm Hg while on placebo for
the subsequent 4 years."

[t is important to note that the basis for all of the
current information on the long-term risks of hyper-
tension are initial office readings. The Framingham
study utilized two sets of office readings; insurance
actuarial data are based on one set; the MRFIT data
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FIGURE 2. Recommendations for evaluation and management of mild hypertension by the World Health Organization and the In-
ternational Society of Hypertension. (Adapted from reference 13, with permission)

were based on the average blood pressure obtained
over two visits. Although it seems prudent not to dis-
regard elevated initial office/clinic readings even if all
subsequent ones are normal, this author does not
believe that patients with blood pressure elevations at
only the first or second office visit should be labeled as
hypertensive or started on antihypertensive therapy.
Rather, such elevations should be an indication to
monitor the blood pressure more thoroughly and a
motivation to encourage appropriate life-style changes
that could prevent the development of persistent hy-
pertension. The same caution is advised in those
patients who are normotensive at rest but who have an
exaggerated response to exercise—ie, systolic blood
pressure above 200 mm Hg; they have a greater
likelihood, but by no means a certainty, of developing
persistent hypertension in the future.

BP reading variability

Variability in blood pressure readings has many
causes. Those related to measurement can be control-
led by proper technique. Those related to factors work-
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ing within the patient can be reduced by obtaining
multiple readings in the office or clinic over a period of
at least 1 month,” or by using out-of-office measure-
ments. The algorithm in Figure 2 provides guidelines
for appropriate evaluation and management of mild
hypertension.?

Out-of-office measurements

For many patients, there is a need to obtain out-of-
office measurements. Even after the tendency for ini-
tially higher readings has been modulated, many
patients have a persistent pressor response in the
clinic'* or when seeing the doctor.” In the study by
Pickering et al,'* 292 clinic patients were evaluated for
an average of 6 years; 21% had always been hyperten-
sive at the clinic, but were normotensive when mea-
sured by ambulatory recording. As these authors and
others' have noted, the “white-coat hypertensives”
show neither a generalized increase in blood pressure
lability, nor an exaggerated pressor response to exer-
cise, mental stress, or work. Unless these patients are
identified by out-of-office recordings, it could mean
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that as many as one fifth of hypertensive patients will
be misdiagnosed and unnecessarily treated.

Indications for home blood pressure monitoring are
listed in Table 1. Home readings are stable over time!’
and, on average, are lower than office readings by
about 10 mm Hg (systolic) and 5 mm Hg (diastolic)';
they are quite close to daytime readings obtained by
automatic ambulatory recorders.!*®

Home readings may be particularly valuable in
elderly patients susceptible to postprandial, post-
medication, and postural falls in blood pressure? and in
patients who appear to be resistant to increased doses
of medication.”?” In the Waeber et al study,” half of
the “resistant” hypertensive patients were actually not-
motensive by out-of-office recordings. Significant
hypotension occurred in some patients after therapy
had been increased on the basis of elevated office read-
ings. There is, then, need for home recordings both to
establish the presence of persistent hypertension and
to monitor the course of therapy once the diagnosis is
made. Readings should be taken at various times at
home and at work. Those taken as soon as the patient
awakens can assess whether once-a-day medications,
taken early in the morning, provide sustained 24-hour
antihypertensive action.

Almost all patients can obtain satisfactory and ac-
curate readings by home devices. Inexpensive, reliable,
and sturdy models are available?*; however, some that
are available are not reliable,? so caution is advised.

Ambulatory monitoring

In certain hypertensive patients, ambulatory
monitoring with automatic devices may be useful
(Table 2).

The blood pressure in normotensive patients and in
most hypertensive patients is considerably lowered
during sleep. This is largely related to the absence of
physical activity; there is no important endogenous
circadian rhythm of blood pressure.?6?? If the nocturnal
pressure does not fall more than about 10%, there is
evidence for more target organ damage—eg, left
ventricular hypertrophy.” In both normotensive and
hypertensive blacks, the fall in nocturnal blood pres-
sure is less than in nonblacks who have comparable
daytime or casual readings. This fact may help explain
the greater cardiovascular disease (CVD) morbidity
and mortality seen in blacks.” A lesser nocturnal fall in
pressure has also been described in patients with malig-
nant hypertension, pheochromocytoma, Cushing’s
syndrome, diabetes, congestive heart failure, cardiac
transplantation, orthostatic hypotension, and sleep
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TABLE 1

INDICATIONS FOR HOME BLOOD PRESSURE MONITORING
-

For diagnosis

Recognize initial, short-term elevations in blood pressure
Identify persistent “white-coat” hypertension
Determine usual blood pressure levels in borderline hypertension

For therapy
Monitor response to therapy
Ensure adequate blood pressure control during awake hours
Evaluate effects of increasing or decreasing amounts of therapy
Ascertain whether poor office blood pressure response to increasing
treatment represents overtreatment or true resistance
Identify periods of poor control when office readings are normal but
target organ damage progresses
Identify relations of blood pressure levels to presumed side effects of
therapy
Involve patient to improve adherence

S—
From Kaplan NM. Clinical Hypertension, 5th edition, Williams and
Wilkins, Baltimore, 1990

TABLE 2
INDICATIONS FOR AMBULATORY BLOOD PRESSURE
MONITORING

For diagnosis
Same as for home blood pressure measurements
Patients unable to obtain self-measurements (home)
‘Need for immediate ascertainment
Need to measure sleep blood pressure levels

For prognosis
Provide better correlation with target organ damage
Identify role of sleep blood pressure

For therapy
Same as for home measurements
Identify effects during sleep
Establish duration and degree of effect of new agents

From Kaplan NM. Clinical Hypertension, 5th edition, Williams and
Wilkins, Baltimore, 1990

apnea.’® Greater attention should be given to blood
pressure during sleep because it has been claimed that
as many as 80% of patients with sleep apnea are hyper-
tensive and as many as 30% of hypertensive patients
have sleep apnea.’!

Another potential need for automatic recordings is
to identify the rise in blood pressure which occurs soon
after awakening in the morning®?* and which may
contribute to the markedly higher incidence of
stroke*** (Figure 3), myocardial ischemia, infarction,
and sudden death that occur on awakening®**’ (Figure
4). The abrupt rise could serve as one of the major
triggers for plaque fracture in the coronary and cerebral
vessels or for vascular rupture in the brain.

Two critical problems must be addressed in connec-
tion with the early morning rise in pressure. Unfor-
tunately, there are no data to clarify whether blood
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FIGURE 3. Graph of circadian variation of observed ischemic
stroke onset in 426 consecutive patients seen within 12 hours
after onset of their first hemispheric stroke. Not included are
91 patients who had onset of stroke while asleep between
11:01 pm and 8 am. (From Argentino et al, reference 35, with
permission)
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FIGURE 4. Circadian distribution of total and silent ischemic
episodes identified by ambulatory ST-segment monitoring in
150 unselected patients with known coronary disease who
were not on any drug therapy. (From Mulcahy et al, reference
36, with permission)

pressure rises on awakening or upon arising from bed. If
it is the former, medications that have a significant
action during the hours before awakening need to be
given at bedtime; if the latter, patients could take a
rapidly acting medication on awakening and remain in
bed until it has had a chance to work. Data from the
Beta-blocker Heart Attack Trial®® showed that
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propranolol provides protection against sudden cardiac
deaths in the morning. This, and the probable role of
sympathetic nervous system activation as a trigger, are
among the strongest reasons for using beta blockers to
treat hypertensives at high risk for CHD.

A number of ambulatory blood pressure monitors
are currently available, and most seem reliable. If their
use has been limited because it is not reimbursable by
Medicare and many other third-party payers, it is un-
fortunate. Krakoff et al*” have shown that their use in
diagnosis could be cost-effective by rapidly excluding
from therapy up to 40% of “suspected” hypertensives.
However, their greatest cost benefit probably would be
to monitor therapy and to recognize risk by identifying
blood pressure abnormalities during sleep and the early
morning hours.

ASSESSING OVERALL CARDIOVASCULAR RISK

Even though risk of CVD for the overall population
rises directly with every increment in blood pressure,
the risk is not shared equally by each individual
patient. The majority of patients with mild to
moderate hypertension—ie, diastolic pressure 90 to
114 mm Hg—will not suffer a cardiovascular event as a
consequence of elevated blood pressure.

Considering risk factors

The risk for CVD as a consequence of hypertension
is based on the average level of blood pressure over 24
hours, the degree of target organ damage, and the
presence of other risk factors (Table 3). The “big
three” risk factors are elevated systolic blood pressure
(more important than diastolic), hypercholes-
terolemia, and cigarette smoking. Diabetes is less com-
mon but more deadly.*® Alterable risk factors can be
easily determined by the history, physical examina-
tion, and basic screening, and should be assessed in
every hypertensive.

Lipids and blood pressure

Hypercholesterolemia and hypertriglyceridemia
occur more often in hypertensive people than would be
expected by chance alone. The combination may be
part of the “deadly quartet” associated with upper body
obesity and hyperinsulinemia.*!

There is increasing evidence that hyperlipidemia
and hypertension may be even more closely connec-
ted, each giving rise to or aggravating the other, and
the two in concert markedly accelerating athero-
sclerosis. The interactions go beyond the obvious,
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wherein hypertension is known to accelerate
atherosclerosis in the presence of hyperlipidemia.*
Diet-induced hypercholesterolemia in various animals
causes impairment of endothelium-dependent
vasodilation of arteries in vitro,” and vasodilation of
forearm resistance vessels is impaired in hyper-
cholesterolemic humans.* Hypercholesterolemia,
even in the absence of obvious vascular damage, ap-
pears to interfere with the ability of vessels to dilate in
response to the normally active endothelium-derived
relaxing factor. Moreover, patients with essential hy-
pertension who were not hypercholesterolemic (mean
plasma cholesterol, 191 mg/dL) had impaired en-
dothelium-dependent vascular relaxation when com-
pared with normotensive individuals with an average
cholesterol of 180 mg/dL.#

The role of this impaired relaxation is a subject of
current interest in the pathophysiology of coronary
artery disease. Even in angiographically smooth
coronary arteries, endothelium-mediated vasodilation,
as assessed by the response to acetylcholine, is abnor-
mal in the presence of CHD risk factors including
hypercholesterolemia, male gender, positive family his-
tory for CHD, and increasing age.** Moreover, a num-
ber of other effects of hyperlipidemia on the vascula-
ture have been identified, including an increase in
intracellular calcium and enhanced DNA synthesis;"
increased contraction in response to norepinephrine
by alteration of calcium channels in the smooth
muscle cell membrane;* increased renal glomerular
capillary pressure;® the correction of impairment of
endothelium-dependent relaxation by dietary treat-
ment in hypercholesterolemic monkeys;*® and preven-
tion by treatment with a calcium-entry blocker.”!

The recognition that hypercholesterolemia causes
multiple arterial dysfunctions even in the absence of
overt atherosclerosis will be likely to further increase
the movement toward drug treatment of hyper-
lipidemia. Although all authorities recommend diet
modification first and drugs only if that is inadequate,
the reality is a tremendous increase in the use of
cholesterol-lowering drugs over the past 5 years.” In
reporting the 10.1-year follow-up of 2,541 white men
in the United States, Pekkanen et al** have shown that
“high-normal” levels (serum cholesterol between 200
and 240 mg/dL) do not significantly increase CHD
mortality in people who have no evidence of CHD. It
is hoped that, in recognition of this, the rush toward
cholesterol-lowering drugs will be tempered.

Concerns have been raised about hazards associated
with lower serum cholesterol levels. The most serious
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TABLE 3

RISK FACTORS FOR CORONARY HEART DISEASE
S
Elevated systolic blood pressure

Hypercholesterolemia
Cigarette smoking

Decreased HDL cholesterol
Left ventricular hypertrophy
Upper-body obesity

Glucose intolerance
Hyperinsulinemia

Propensity to thrombosis

Low levels of physical activity
——

is the higher incidence of colon cancer, wherein the
lower cholesterol levels do not appear to simply reflect
preexisting cancer.’**> Also, in the MRFIT population,
more hemorrhagic strokes were seen in those with
lower cholesterol levels; however, the authors believe
this problem “is overwhelmed by the positive associa-
tion of higher serum cholesterol levels with death from
nonhemorrhagic stroke and total CVD.”¢

The role of hyperinsulinemia

Although a positive association has not been estab-
lished, insulin resistance and hyperinsulinemia may
play a role in the pathogenesis of hypertension. Their
presence in obese hypertensive patients came as no
surprise, but their presence in nonobese patients with
hypertension has not been explained. Hyperinsuli-
nemia has not been found in hypertensives in some
ethnic groups, including Hindus, Muslim Indians,
Chinese, or Mauritian Creoles”; Pima Indians®; or

blacks.*®

Risk assessment in ethnic groups

Almost all risk data have been obtained from mid-
dle-aged white males. The Framingham data base
provides a reasonable estimate of risk in 50-year-old
men (Figure 5). Plasma fibrinogen levels are an addi-
tional independent risk factor which interacts pat-
ticularly with diabetes.® Risk factors identified in the
Honolulu Heart Study®* were higher body mass index,
lower alcohol consumption, higher serum triglycerides,
higher serum uric acid, lower forced expiratory volume
in 1 second (FEV,), higher blood hematocrit, and
lower levels of physical activity.

In the 10-year follow-up of MRFIT, blacks with
levels of blood pressure equal to those of nonblacks
suffered fewer CHD deaths (2.26% vs 2.78%) but more
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FIGURE 5. Risk of coronary heart disease by blood pressure
level according to cardiovascular risk profile in 50-year-old
men: Framingham study, 26-year follow-up. (From Kannel,
reference 107.)

stroke deaths (0.63% vs 0.29%). Blacks have more
hypertension, slightly lower serum cholesterol, but
higher rates of cigarette smoking than nonblacks.®®
CHD mortality has not fallen as much for US black
men and women as for US white men.*
Mexican-Americans in San Antonio have about
30% less hypertension® but worse overall CV risk
status because of higher levels of serum triglycerides,
body mass index, cigarette smoking, and diabetes, and
lower levels of high-density lipoprotein (HDL)
cholesterol.* Nevertheless, CVD mortality in
Mexican-American men has been consistently found
to be lower than in non-Hispanic men; no ethnic dif-
ferences are observed in women. Mitchell et al® con-
clude “that some protective factors, either genetic or
life-style, are present in Mexican-American males.”

NONDRUG THERAPY

Nondrug therapy is the most underutilized strategy
in the treatment of hypertension today. Most
Americans need nondrug therapy and will comply if it
is effectively presented. Nondrug therapies for hyper-
tension are listed in Table 4.

Of all nondrug therapies, cessation of smoking is
clearly the most important for all patients; it is even
more important for those with hypertension who suffer
additional insults. Smoking causes an immediate rise in
blood pressure® and a fall in cerebral blood flow.® It is
associated with more strokes,” more myocardial infarc-
tion,” more malignant hypertension,” higher serum
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TABLE 4
NONDRUG THERAPIES FOR HYPERTENSION
I

Stop cigarette smoking

Lose weight, particularly for upper body obesity

Reduce sodium intake (2 g/d or 88 mmol/d)

Moderate alcohol intake (no more than three usual portions per day)
Do regular aerobic, isotonic exercise

Relaxation and relief of stress

Eat less saturated fat, more fish oil

Maintain adequate intake of potassium, calcium, and magnesium

cholesterol,” and more central, upper-body obesity.” It
causes increased arterial wall stiffness,’* vasoconstric-
tion, and increased thromboxane production.” In ad-
dition, it interferes with the effectiveness of antihyper-
tensive therapy, in particular with beta blockers.”

Since the multiple hazards of smoking are so well
known, the results of a survey of smokers in Michigan
who had seen a physician within the previous year are
rather surprising. Only 44% had been told to quit
smoking.” Smokers who were hypertensive, obese,
diabetic, or users of oral contraceptives were no more
likely to have been told to quit than those without
additional CVD risks. Physician face-to-face counsel-
ing and advice is the best intervention for patients.”
Other interventions, including organized programs, are
available and effective.

The effectiveness of weight loss has been docu-
mented in numerous well-controlled studies sum-
marized by Staessen et al.” Moreover, Schotte and
Stunkard® have shown that most of the weight loss
and the concomitant fall in blood pressure occurs
rather quickly. A small amount of weight loss has a
significant effect on blood pressure.

Most authorities recommend moderate sodium
restriction,®! although objections to it have been
raised. Data showing risks when severe stress was ap-
plied to rats on a sodium diet far below the level prac-
tical for humans do not constitute a valid objection to
moderate sodium restriction. However, the objections
of Swales® are valid. He warns against applying the
“epidemiological associations to public advice without
at least persuasive evidence from intervention trials
and physiology.” Nonetheless, his own portrayal of the
antihypertensive effect of moderate sodium restriction
support the recommendations.

Multiple studies have shown lower blood pressure,
less coronary disease, and lower mortality rates among
people who consume one or two drinks per day (up to
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30 mL of ethanol).® Some of the higher mortality in
abstainers may reflect the cessation of drinking when a
patient becomes terminally ill, but I remain a firm
believer in allowing patients to drink nonharmful and
possibly helpful amounts of alcohol.

Exercise has been shown to be protective for hyper-
tension and for coronary disease, and it is very difficult
to achieve weight loss without exercise.® Carefully
controlled studies such as that of Martin et al®® show
that exercise even without weight loss lowers blood
pressure.

Fish oils have been endorsed as protection against
coronary atherosclerosis,® and evidence of favorable
influences of monounsaturated fatty acids on blood
lipids has been provided.®” Both monounstaurated and
polyunsaturated supplements have been shown to
favorably alter the composition and cation transport
across cell membranes.®®

Whether these changes translate into long-term an-
tihypertensive effects remains uncertain; however, in
fairly short-term studies, most results,” but not all,”!
show that fish oils do lower blood pressure.

Muscle relaxation, yoga, and stress management
often make people feel better, but in a well-designed
l-year study,” they were found to have no effect on
lowering blood pressure.

With regards to calcium supplements, most of the
epidemiologic studies relating dietary calcium intake
to blood pressure show an inverse association: the
lower the calcium intake, the higher the blood pres-
sure.” However, the majority of interventional studies
fail to document an antihypertensive effect from cal-
cium supplements. Pooled analyses of 19 randomized
trials showed a small (1.8 mm Hg) reduction in systolic
blood pressure, but no effect on the diastolic.*

The use of postmenopausal estrogen replacement
therapy (ERT) continues to receive strong support as
an effective way to prevent coronary disease and
prolong survival.” Presumably, it works to prevent the
unfavorable changes in lipid metabolism that develop
after menopause.”® ERT has also been shown to reduce
levels of plasma insulin, both fasting and postglucose-
challenge,’” which may help to explain the generally
lower pressure levels found in ERT users.”

There are a few long-term controlled studies of the
antihypertensive efficacy of multiple nondrug
therapies as they would be used in clinical practice.
Recently, preliminary (and, as yet, unpublished) data
from the Treatment of Mild Hypertension Study
(TOMHS) have shown that after 18 months patients
placed on a program of weight reduction, sodium and
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alcohol intake reduction, and increased exercise had
an average fall in blood pressure from 140/90 to 131/82
mm Hg. For those patients who were given an an-
tihypertensive drug in addition, the average pressure
was reduced to 123/78 mm Hg.

In a similar multiple nondrug program, a 5-year
follow-up showed that when patients followed the in-
tervention program the number of “hypertension-
prone” patients whose blood pressures advanced into
the hypertensive range was reduced by half, even when
compliance was only modest.”

The possibility of preventing or at least postponing
the development of hypertension by such easily at-
tained life-style changes should encourage us to use
them more rigorously. Nondrug interventions, par-
ticularly weight loss and exercise, are also effective
against other cardiovascular risk factors.

DRUG THERAPY

Major developments in the use of antihypertensive
drugs have occurred which should help to improve
protection against coronary disease. The recognition
of the significant abnormalities in blood /lipids and
plasma insulin that may accompany the use of high
doses of diuretics and beta blockers—but which are
not seen with alpha blockers, angiotensin-converting
enzyme (ACE) inhibitors, or calcium-channel block-
ers—has encouraged changes in the approach to an-
tihypertensive therapy. As previously noted, the often
persistent and rather profound alterations in various
coronary risk factors by diuretics and beta blockers
could help to explain the failure to see protection
against CHD in the multiple clinical trials. The in-
creased use of the newer hypertensive agents, which is
recommended by the majority of US authorities,
seems rational and possibly even cost-effective.'® The
newer agents provide practitioners with the tools to
more closely tailor therapy to the individual patient’s
needs, and surveys indicate a significant shift from a
diuretic-first stepped-care approach.'® The change is
not universal; the Report of the British Hypertension
Society!® suggests that diuretics and beta blockers
should still be the primary therapies, since they alone
have been tested and found to favorably reduce stroke
and overall mortality.

Practical treatment considerations

The need to “start low” has been amply docu-
mented, particularly with diuretics.!® Clearly, larger
doses increase the risk of progressive adverse metabolic
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effects and provide little benefit for most patients.

It is also important to slowly titrate the pressure
down over 3 to 6 months, providing “a gentle seduc-
tion rather than an aggressive assault.”

With almost every antihypertensive agent, doses
which are lower than those usually prescribed should
be considered so that hypoperfusion of vital organs will
be avoided. The heart is the most susceptible, but other
vital organs, including the genitals, may suffer from too
aggressive a reduction in blood pressure. The need to
avoid hypoperfusion by too great or too fast a fall in
blood pressure is particularly important in hyperten-
sive patients with left ventricular hypertrophy and
coronary atherosclerosis who need more perfusion but
lack adequate vasodilation because of poor autoregula-
tion (ie, reduced coronary reserve).

With the use of ACE inhibitors, alpha blockers, and
calcium-channel blockers, it is possible to avoid the
multiple aggravation of other CVD risks that may ac-
company diuretic and beta blocker therapy. More ef-
fective regression of left ventricular hypertrophy has
been shown with ACE inhibitors'* and calcium-chan-
nel blockers!® than with diuretics, beta blockers, or
direct-acting vasodilators. The changes in insulin sen-
sitivity may or may not turn out to have a significant
influence on CVD risk, but the overall effect of reduc-
ing them will be more positive than negative.

Therapeutic goals

An initial goal of 150/90 mm Hg seems reasonable
for maximal coronary protection in most patients.
Some may need greater reductions in blood pressure to
protect vulnerable target organs. This seems particular-
ly true for diabetic patients who have more microvas-
cular complications (ie, retinopathy, albuminuria) at
higher blood pressures, even those below the hyperten-
sive range.'®® To protect eyes and kidneys, blood pres-
sures may need to be lowered even below 120/80 mm
Hg, although good prospective data on which to base
this judgment are not available.

SUMMARY

An examination of current practices in the treat-
ment of hypertension suggests that many changes can
be made in the current management of the majority of
hypertensive patients to reduce their risk for coronary
disease. The basis for this conclusion rests in the disap-
pointing results, as reported in recent literature, of the
effects that hypertensive treatment has had on mor-
tality rates from CHD. Although the reasons for the
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apparent failure of treatment are numerous, the most
important seem to revolve around the need for the
accurate diagnosis of hypertension, the evaluation of
the individual patient’s overall cardiovascular risk
status, and the emergence of data confirming serious
long-term risks associated with the drugs that have
been the primary approach to therapy.

The correct diagnosis of hypertension requires more
time and care than is usually given. Most of the
problems in diagnosing can be overcome by taking
more blood pressure readings more accurately. Both
home and ambulatory blood pressure measurements
will overcome the difficulty of obtaining accurate read-
ings from patients who are victims of “white coat hy-
pertension.” Automatic blood pressure measuring
devices provide the potential to recognize two major
hazards in assessing patient cardiovascular risk status—
a failure of pressure to fall during sleep, and a marked
rise of pressure upon awakening.

Because the majority of patients with mild to
moderate hypertension will not suffer a cardiovascular
event as a consequence of elevated blood pressure, it is
necessary to determine the presence of other risk fac-
tors in order to provide maximally beneficial therapy.
Many of these factors are alterable with life-style chan-
ges, and nondrug therapy is strongly recommended
both as an initial approach to therapy and as con-
comitant therapy with antihypertensive drugs. Non-
drug therapies cost little and carry virtually no risks if
applied sensibly.

Drug therapies, on the other hand, have costs, dis-
comforts, and risks. Therefore, drugs should be
prescribed only for those whose risks are so great or
whose response to nondrug therapies is so inadequate
as to far outweigh the risks of drug therapy. It is par-
ticularly true of patients with mild hypertension that
many more are treated than are helped, so care must be
taken to see that drug therapy is both needed and
appropriate.

When drug therapy is necessary, start with low doses
and aim for a slow reduction of blood pressure avoiding
hypoperfusion and reducing as many risk factors as
possible. The newer antihypertensives, alpha-blocking
agents, ACE inhibitors, and calcium-channel blockers
are being increasingly used as primary therapy to avoid
the metabolic risks that have become associated with
high-dose diuretic and beta-blocker therapy. The es-
tablishment of therapeutic goals, individualized assess-
ment of status, and a conservative approach to treat-
ment provide the rational basis for good management
of patients with hypertension.

VOLUME 58 NUMBER 5

Downloaded from www.ccjm.org on August 19, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

HYPERTENSION m KAPLAN

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Yusuf S, Wittes ], Friedman L. Overview of results of randomized

clinical trials in heart disease. JAMA 1988; 260:2088-2093.

. MacMahon S, Peto R, Cutler J, et al. Blood pressure, stroke, and

coronary heart disease. Part 1, prolonged differences in blood pressure:
prospective observational studies corrected for the regression dilution
bias. Lancet 1990; 335:765-774.

. Samuelsson O. Experiences from hypertension trials. Impact of

other risk factors. Drugs 1988; 36 (suppl 3):9-20.

. Havlik R], LaCroix AZ, Kleinman JC, Ingram DD, Harris T, Cor-

noni-Huntley J. Antihypertensive drug therapy and survival by
treatment status in a national survey. Hypertension 1989; 13 (suppl
1):1.28-1-32.

. Kaplan NM. Clinical hypertension. 5th ed. Baltimore: Williams &

Wilkins, 1990.

. Stewart IMcDG. Relation of reduction in pressure to first myocar-

dial infarction in patients receiving treatment for severe hyperten-
sion. Lancet 1979; 1:861-865.

. Cruickshank JM, Thorp JM, Zacharias FJ. Benefits and potential

harm of lowering high blood pressure. Lancet 1987; 1:581-583.

. Alderman M, Ooi WL, Madhavan S, Cohen H. Treatment-induced

blood pressure reduction and the risk of myocardial infarction. JAMA
1989; 262:920-924.

. Cooper SP, Hardy R], Labarthe DR, et al. The relation between

degree of blood pressure reduction and mortality among hypertensives
in the hypertension detection and follow-up program. Am ]
Epidemiol 1988; 127:387-403.

Kuller LH, Hulley SB, Cohen JD, Neaton J. Unexpected effects of
treating hypertension in men with electrocardiographic abnor-
malities: a critical analysis. Circulation 1986; 73:114-123.
Management Committee of the Australian Therapeutic Trial in Mild
Hypertension. Untreated mild hypertension. Lancet 1982; 1:185—
191.

Watson RDS, Lumb R, Young MA, Stallard TJ, Davies P, Littler WA.
Variation in cuff blood pressure in untreated outpatients with mild
hypertension - implications for initiating antihypertensive treatment.
J Hypertens 1987; 5:207-211.

WHO/ISH. 1989 Guidelines for the management of mild hyperten-
sion: memorandum from a WHOQ/ISH meeting. ] Hypertens 1989;
7:689-693.

Elijovich E Laffer CL. Magnitude, reproducibility, and components
of the pressor response to the clinic. Hypertension 1990; 15(suppl
1):1-161-1-165.

Pickering TG, James GD, Boddie C, Harshfield GA, Blank S, Laragh
JH. How common is white coat hypertension? JAMA 1988;
259:225-228.

Siegel WC, Blumenthal JA, Divine GW. Physiological, psychologi-
cal, and behavioral factors and white coat hypertension. Hyperten-
sion 1990; 16:140-146.

Jyothinagaram SG, Rae L, Campbell A, Padfield PL. Stability of
home blood pressure over time. ] Human Hypertens 1990; 4:269-271.
Hall CL, Higgs CMB, Notarianni L. Value of patient-recorded home
blood pressure series in distinguishing sustained from office hyperten-
sion: effects on diagnosis and treatment of mild hypertension. ]
Human Hypertens 1990; 4(suppl 2):9-13.

White WB. Assessment of patients with office hypertension by 24-
hour noninvasive ambulatory blood pressure monitoring. Arch Intern
Med 1986; 146:2196-2199.

James GD, Pickering TG, Yee LS, Harshfield GA, Riva S, Laragh JH.
The reproducibility of average ambulatory, home, and clinic pressures.
Hypertension 1988; 11:545-549.

Jonsson PV, Lipsitz LA, Kelley M, Koestner ]. Hypotensive responses
to common daily activities in institutionalized elderly. Arch Intern
Med 1990; 150:1518-1524.

Waeber B, Petrillo A, Nussberger ], et al. Are some hyperyensive
patients overtreated? A prospective study of ambulatory blood pres-
sure recording. Lancet 1987; 2:732-734.

Mejia AD, Egan BM, Schork NJ, Zweifler AJ. Artefacts in measure-

SEPTEMBER - OCTOBER 1991
Downloaded from www.ccjm.org on August 19, 2025. For personal use only. All other uses require permission.

24.

25.

26.

217.

28.

29.

30.
31.

32.

33.
34.
35.
36.

37.
38.

39.

41.

42.

.
4.

45.

46.

47.

48.

ment of blood pressure and lack of target organ involvement in the
assessment of patients with treatment-resistant hypertension. Ann
Intern Med 1990; 112:270-277.

Evans CE, Haynes RB, Goldsmith CH, Hewson SA. Home blood
pressure-measuring devices: a comparative study of accuracy. ] Hyper-
tens 1989; 7:133-142.

O'Brien E, Mee E Atkins N, O'Malley K. Inaccuracy of seven
popular sphygmomanometers for home measurement of blood pres-
sure. | Hypertens 1990; 8:621-634.

Clark LA, Denby L, Pregibon D, et al. A quantitative analysis of the
effects of activity and time of day on the diurnal variations of blood
pressure. ] Chronic Dis 1987; 40:671-681.

Baumgart P, Walger P, Fuchs G, Dorst KG, Vetter H, Rahn RH.
Twenty-four-hour blood pressure is not dependent on endogenous
circadian thythm. ] Hypertens 1989; 7:331-334.

Verdecchia B, Schillaci G, Guerrieri M, et al. Circadian blood pres-
sure changes and left ventricular hypertrophy in essential hyperten-
sion. Circulation 1990; 81:528-536.

Murphy MB, Nelson KS, Oliner CM, Elliott WJ]. Higher nocturnal
blood pressure in normal and hypertensive blacks compared with
whites. Circulation 1988; 78(suppl 11):11-569.

Pickering TG. The clinical significance of diurnal blood pressure
variations. Dippers and nondippers. Circulation 1990; 81:700-702.
Lund-Johansen P, White WB. Central hemodynamics and 24-hour
blood pressure in obstructive sleep apnea syndrome: effects of correc-
tive surgery. Am ] Med 1990; 88:678-682.

Floras JS, Jones ]V, Johnston JA, Brooks DE, Hassan MO, Sleight P.
Arousal and the circadian thythm of blood pressure. Clin Sci Mol
Med 1978; 55:3955-397s.

Baumgart P, Rahn KH. Morgendlicher blutdruckanstieg: vor oder
nach dem aufwachen? Klin Wochenschr 1990; 68:320-323.

Marler JR, Price TR, Clark GL, et al. Morning increase in onset of
ischemic stroke. Stroke 1989; 20:473—476. /

Argentino C, Toni D, Rasura M, et al. Circadian variation in the
frequency of ischemic stroke. Stroke 1990; 21:387-389.

Mulcahy D, Keegan ], Cunningham D, et al. Circadian variation of
total ischaemic burden and its alteration with anti-anginal agents.
Lancet 1988; 2:755-758.

Goldberg R}, Brady P, Muller JE, et al. Time of onset of symptoms of
acute myocardial infarction. Am ] Cardiol 1990; 66:140-144.
Peters RW, Muller JE, Goldstein S, Byington R, Friedman LM.
Propranolol and the morning increase in the frequency of sudden
cardiac death (BHAT Study). Am ] Cardiol 1989; 63:1518-1520.
Krakoff LR, Eison H, Phillips RH, Leiman SJ, Lev S. Effect of
ambulatory blood pressure monitoring on the diagnosis and cost of
treatment for mild hypertension. Am Heart ] 1988; 116:1152.

. Malenka DJ, Baron JA. Cholesterol and coronary heart disease. The

importance of patient-specific attributable risk. Arch Intern Med
1988; 148:2247-2252.

Kaplan NM. The deadly quartet: upper-body obesity, glucose in-
tolerance, hypertriglyceridemia, and hypertension. Arch Intern Med
1989; 149:1514-1520.

McGill HC Jr, Carey KD, McMahan CA, et al. Effects of two forms
of hypertension on atherosclerosis in the hyperlipidemic baboon.
Arteriosclerosis 1985; 5:481-493.

Henry PD. Hyperlipidemic arterial dysfunction. Circulation 1990;
81:697-699.

Creager MA, Cooke JP, Mendelsohn ME, et al. Impaired vasodila-
tion of forearm resistance vessels in hypercholesterolemic humans. J
Clin Invest 1990; 86:228-234.

Panza JA, Quyyumi AA, Brush JE, Epstein SE. Abnormal en-
dothelium-dependent vascular relaxation in patients with essential
hypertension. N Engl ] Med. 1990; 323:22-27.

VitaJA, Treasure CB, Nabel EG, etal. Coronary vasomotor response
to acetylcholine relates to risk factors for coronary artery disease.
Circulation 1990; 81:491-497.

Sachinidis A, Mengden T, Locher R, Brunner C, Vetter W. Novel
cellular activities for low density lipoprotein in vascular smooth
muscle cells. Hypertension 1990; 15:704-711.

Bialecki RA, Tulenko TN. Excess membrane cholesterol alters cal-

CLEVELAND CLINIC JOURNAL OF MEDICINE 441


http://www.ccjm.org/

HYPERTENSION m KAPLAN

49.
50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

cium channels in arterial smooth muscle. Am J Physiol 1989; 257:C-
306-C-314.

Kasiske BL, O’Donnell MP, Cowardin W, Keane WFE. Lipids and the
kidney. Hypertension 1990; 15:443-450.

Harrison DG, Armstrong ML, Freiman PC, Heistad DD. Restoration
of endothelium-dependent relaxation by dietary treatment of
atherosclerosis. ] Clin Invest 1987; 80:1808-1811.

Habib JB, Bossaller C, Wells S, Williams C, Morrisett JD, Henry PD.
Preservation of endothelium-dependent vascular relaxation in
cholesterol-fed rabbit by treatment with the calcium blocker PN
200110. Circ Res 1986; 58:305-309.

Wysowski DK, Kennedy DL, Gross TP. Prescribed use of cholesterol-
lowering drugs in the United States, 1978 through 1988. JAMA 1990;
263:2185-2188.

Pekkanen ], Linn S, Heiss G, et al. Ten-year mortality from car-
diovascular disease in relation to cholesterol level among men with
and without preexisting cardiovascular disease. N Engl J Med 1990;
322:1700-1707.

Cowan LD, O’Connell DL, Criqui MH, Barrett-Connor E, Bush TL,
Wallace RB. Cancer mortality and lipid and lipoprotein levels. Am
J Epidemiol 1990; 131:468-482.

Winawer SJ, Flehinger B], Buchalter ], Herbert E, Shike M. Declin-
ing serum cholesterol levels prior to diagnosis of colon cancer. A
time-trend, case-control study. JAMA 1990; 263:2083-2085.

Iso H, Jacobs DR Jr, Wentworth D, Neaton JD, Cohen JD. Serum
cholesterol levels and six-year mortality from stroke in 350,977 men
screened for the multiple risk factor intervention trial. N Engl ] Med
1989; 320:904-910.

Alberti KGMM, Dowse G, Finch C, Zimmet P, Gareeboo H, Brigham
L. Mauritius NCD study Group: Is blood pressure related to
peripheral insulin levels? A Community Study in Mauritius
[Abstract]. Diabetes 1989; 38(suppl 2):92a.

Saad ME, Knowler WC, Pettitt DJ, Nelson RG, Mott DM, Bennett
PH. Insulin and hypertension: relationships to obesity and glucose
intolerance in Pima Indians. Diabetes 1990; 39:1430-1435.

Saad ME Lilioja S, Nyomba BL, et al. Ethnic differences in the
relationship between blood pressure and insulin resistance. N Engl ]
Med 1991; 324:733-739.

Kannel WB, D’ Agostino RB, Wilson PWE Belanger AJ, Gagnon DR.
Diabetes, fibrinogen, and risk of cardiovascular disease: the Framin-
gham experience. Am Heart ] 1990; 120:672-676.

Benfante R}, Reed DM, MacLean CJ, Yano K. Risk factors in middle
age that predict early and late onset of coronary heart disease. ] Clin
Epidemiol 1989; 42:95-104.

Spratka MJ, Folsom AR, Burke GL, Edlavitch SA. Prevalence of
cardiovascular disease risk factors in blacks and whites: the Minnesota
Heart Survey. Am ] Public Health 1988; 78:1546-1549.
Cornoni-Huntley ], LaCroix AZ, Havlik R]. Race and sex differen-
tials in the impact of hypertension in the United States. The National
Health and Nutrition Examination Survey 1 Epidemiologic Follow-
up Study. Arch Intern Med 1989; 149:780-788.

Sempos C, Cooper R, Kovar MG, McMillen M. Divergence of the
recent trends in coronary mortality for the four major race-sex groups
in the United States. Am ] Pubic Health 1988; 78:1422-1427.
Haffner SM, Mitchell BD, Stern MP, Hazuda HP, Patterson JK.
Decreased prevalence of hypertension in Mexican-Americans. Hy-
pertension 1990; 16:225-232.

Mitchell BD, Stern MP, Haffner SM, Hazuda HP, Patterson JK. Risk
factors for cardiovascular mortality in Mexican Americans and non-
hispanic whites. Am ] Epidemiol 1990; 131:423-433.

Mann SJ, James GD, Schnall P, Pickering TG, Laragh JH. Am-
bulatory blood pressure (BP) in hypertensive smokers [Abstract]. Am
J Hypertens 1990; 3(5 Part 2):46a.

Cruickshank JM, Neil-Dwyer G, Dorrance DE, Hayes Y, Patel S.
Acute effects of smoking on blood pressure and cerebral blood flow. ]
Human Hypertens 1989; 3:443-449.

Shinton R, Beevers G. Meta-analysis of relation between cigarette
smoking and stroke. Br Med ] 1989; 298:789-794.

Palmer JR, Rosenberg L, Shapiro S. "Low-yield" cigarettes and the
risk of nonfatal myocardial infarction in women. N Engl ] Med 1989;

442 CLEVELAND CLINIC JOURNAL OF MEDICINE
Downloaded from www.ccjm.org on August 19, 2025. For personal use only. All other uses require permission.

71.
72.

73.
74.

75.

6.

7.

8.

9.
80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

320:1569-1573.

Isles C, Brown JJ, Cumming AMM, et al. Excess smoking in malig-
nant-phase hypertension. Br Med ] 1979; 1:579.

Craig WY, Palomaki GE, Haddow JE. Cigarette smoking and serum
lipid and lipoprotein concentrations: an analysis of published data. Br
Med ] 1989; 298:784-788.

Barrett-Connor E, Khaw KT. Cigarette smoking and increased
central adiposity. Ann Intern Med 1989; 111:783-787.

Caro CG, Lever MJ, Parker KH, Fish PJ. Effect of cigarette smoking
on the pattern of arterial blood flow: possible insight into mechanisms
underlying the development of arterosclerosis. Lancet 1987; 2:11-12.
Lassila R, Seyberth HW, Haapanen A, Schweer H, Koskenvuo M,
Laustiola KE. Vasoactive and atherogenic effects of cigarette smok-
ing: a study of monozygotic twins discordant for smoking. Br Med ]
1988; 297:955-957.

Buhler FR, Vesanen K, Watters JT, Bolli P. Impact of smoking on
heart attacks, strokes, blood pressure control, drug dose, and quality of
life-aspects in the International Prospective Primary prevention Study
in Hypertension. Am Heart ] 1988; 115:282-288.

Anda RE Remington PL, Sienko DG, Davis RM. Are physicians
advising smokers to quit? JAMA 1987; 257:1916-1919.

Kottke TE, Battista RN, DeFriese GH, Brekke ML. Attributes of
successful smoking cessation interventions in medical practice. A
meta-analysis of 39 controlled trials. JAMA 1988a; 259:2882-2889.
Staessen ], Fagard R, Lijnen P, Amery A. Body weight, sodium
intake and blood pressure. ] Hypertens 1989; 7(suppl 1):519-523.
Schotte DE, Stunkard AJ. The effects of weight reduction on blood
pressure in 301 obese patients. Arch Intern Med 1990; 150:1701-
1704.

Chockalingam A, Abbott D, Bass M, et al. Recommendations of the
Canadian Consensus Conference on non-pharmacological ap-
proaches to the management of high blood pressure, Mar. 21-23,
1989, Halifax, Nova Scotia. Can Med Assoc ] 1990; 142:1397-1409.
Swales JD. Studies of salt intake in hypertension. What can
epidemiology teach us? Am ] Hypertens 1990; 3:645-649.

Shaper AG, Pocock S], Phillips AN, Walker M. Identifying men at
high risk of heart attacks: strategy for use in general practice. Br Med
] 1986; 293:474-4179.

Wadden TA, Foster GD, Letizia KA, Mullen JL. Long-term effects of
dieting on resting metabolic rate in obese outpatients. JAMA 1990;
264:707-711.

Martin JE, Dubbert PM, Cushman WC. Controlled trials of aerobic
exercise in hypertension. Circulation 1990; 81:1560-1567.

Leaf A. Cardiovascular effects of fish oils. Beyond the platelet. Cir-
culation 1990; 82:624-628.

Garg A, Bonanome A, Grundy SM, Zhang Z-], Unger RH. Com-
parison of a high-carbohydrate diet with a high-monounsaturated fat
diet in patients with non-insulin-dependent diabetes mellitus. N Engl
J Med 1988; 319:829-834.

Pagnan A, Corrocher R, Ambrosio GB, et al. Effects of an olive-oil-
rich diet on erythrocyte membrane lipid composion and cation
transport systems. Clin Sci 1989; 76:87-93.

Robertson DA, Heagerty AM, Ollerenshaw JD, Swales JD. Linoleic
acid supplementation, membrane lipids and leucocyte sodium transport
in normotensive humans. ] Hum Hypertens 1989; 3:117-123.

Bonaa KH, Bjerve KS, Straume B, Gram IT, Thelle D. Effect of
eicosapentaenoic and docosahexaenoic acids on blood pressure in
hypertension. A population-based intervention trial from the Tromso
Study. N Engl ] Med 1990; 322:795-801.

Wing LMH, Nestel PJ, Chalmers JP, et al. Lack of effect of fish oil
supplementation on blood pressure in treated hypertensives. ] Hyper-
tens 1990; 8:339-343.

van Montfrans GA, Karemaker JM, Wieling W, Dunning AJ.
Relaxation therapy and continuous ambulatory blood pressure in mild
hypertension: a controlled study. Br Med ] 1990; 300:1368-1372.
Witteman JCM, Willett WC, Stampfer MJ, et al. A prospective
study of nutritional factors and hypertension among US women.
Circulation 1989; 80:1320-1327.

Cutler JA, Brittain E. Calcium and blood pressure. An
epidemiologic perspective. Am ] Hypertens 1990; 3:137s—146s.

VOLUME 58 NUMBER 5


http://www.ccjm.org/

95.

96.

97.

98.

99.
100.

101.

102.

Ingemar P, Hans-Olov A, Reinhold B, Ulla Brith K, Robert H. Sur-
vival in women receiving hormone replacement therapy. A record-
linkage study of a large population-based cohort. ] Clin Epidemiol
1990; 43:677-685.

Matthews KA, Meilahn E, Kuller LH, Kelsey SE, Caggiula AW, Wing
RR. Menopause and risk factors for coronary heart disease. N Engl |
Med 1989; 321:641-646.

Barrett-Connor E, Laakso M. Ischemic heart disease risk in
postmenopausal women. Effects of estrogen use on glucose and insulin
levels. Arteriosclerosis 1990; 10:531-534.

Barrett-Connor E, Wingard D, Criqui M. Postmenopausal estrogen
use in the 1980’: Rancho Bernardo California revisited. JAMA 1989;
261:2095-2100.

Stamler R, Stamler J, Gosch FC, et al. Primary prevention of hyper-
tension by nutritional-hygienic means. JAMA 1989; 262:1801-1807.
Kaplan NM. The cost-effectiveness of antihypertensive drugs.
JAMA 1990; 263:2888-2889.

Carter BL, Kriesel HT, Steinkraus L, Knudson R.  Antihypertensive
drug-prescribing patterns of internists and physicians. ] Fam Pract
1989; 29:257-261.

Report of the British Hypertension Society Working Party. Treating

103.

104.

105.

106.

107.

108.

mild hypertension: agreement from the large trials. Br Med ] 1989;
298:694-698.

Carlsen JE, Kober L, Torp-Pedersen C, Johansen P. Relation be-
tween dose of bendrofluazide, antihypertensive effect, and adverse
biochemical effects. Br Med ] 1990; 300:975-978.

Julien ], Dufloux M-A, Prasquier R, et al. Effects of capropril and
minoxidil on left ventricular hypertrophy in resistant hypertensive
patients: a 6 month double-blind comparison. ] Am Coll Cardiol
1990; 16:137-142.

Schulman SP, Weiss JL, Becker LC, et al. The effects of antihyper-
tensive therapy on left ventricular mass in elderly patients. N Engl ]
Med 1990; 322:1350-1356.

Le Floch JP, Christin S, Bertherat J, Perlemuter L, Hazard J. Blood
pressure and microvascular complications in type 1 (insulin depend-
ent) diabetic patients without hypertension. Diabetes Metab Rev
1990; 16:26-29.

Cruickshank JM. Coronary flow reserve and the ] curve relation
between diastolic blood pressure and myocardial infarction. Br Med ]
1988; 297:1227-1230.

Kannel WB. Risk factors in hypertension. ] Cardiovasc Pharmacol
1989; 13 (suppl 1):54-S10.

SEPTEMBER - OCTOBER 1991

CLEVELAND CLINIC JOURNAL OF MEDICINE 443

Downloaded from www.ccjm.org on August 19, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

