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Managing Hypertension In
Family Practice: A Nationwide
Collaborative Study Of The Use
Of Four Antihypertensives In The
Treatment Of Mild-To-Moderate

Hypertension

A Report From CEN

Abstract: The goals of this prospective, nonexperi-
mental study were to examine the ways in which
family physicians select from among four antihyper-
tensive agents for their patients and to provide an
overall perspective on how these agents perform in
the management of hypertension in primary care.
Three hundred seventy-eight family physicians
treated 3608 mild and moderate hypertensives with
one of the following medications: atenolol (n = 564
patients), enalapril maleate (n = 677), verapamil hy-
drochloride in sustained-release form (n = 1861), or
a fixed combination, hydrochlorothiazide/triamter-
ene (n = 506).

The resultant four groups of patients differed in
several demographic and clinical measures: age, gen-
der, race, concurrent disease, diastolic and systolic
blood pressures, heart rate, and history of hyperten-
sion. The patient profiles for each group suggest ap-
propriate matching of drugs to individual patient

Hypertension represents a major public health
problem because nearly 1 of every 4 adults in the
United States is affected by this often asympto-
matic disease.!”? The 1987 summary of the Na-
tional Ambulatory Medical Care Survey ranked
hypertension 11th and blood pressure testing
16th as principal reasons for office visits to all phy-
sicians. Moreover, hypertension was ranked 1st
among the 20 most common principal diagnoses
for office visits.? The success of national programs

From the Clinical Experience Network, a nationwide affili-
ation of family physicians. Address reprint requests to W. Jack
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This study was developed and produced independently by
the Clinical Experience Network under an education grant to
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needs: younger patients and those with higher heart
rates more often received the beta-blocker; blacks
were more frequently assigned to the diuretic and
less often to the beta-blocker; patients with concur-
rent diseases and a longer history of hypertension
were more often assigned to the angiotensin-con-
verting-enzyme (ACE) inhibitor or the calcium chan-
ne] blocker. Rates of success, defined by the percent-
ages of patients staying on the selected drug and
experiencing a reduction of at least 10 mmHg or
achieving a diastolic pressure = 90 mmHg, were in
the same range for all four groups (55 to 62.5 per-
cent). Patients evaluated their quality of life and gave
enalapril and verapamil SR the highest ratings. The
rapid completion of the study, the quality of the re-
sults, and the high rates of follow-up and compliance
show that family practice is an excellent setting for
conducting clinical research. (J Am Bd Fam Pract
1989; 2:172-90.)

to promote patient awareness of hypertension and
the dramatic advances in the management of it
have contributed to a 45 percent decrease in
deaths due to strokes since 1974, as well as a sub-
stantial reduction in the number of mildly hyper-
tensive patients who progress to more severe
forms of the disease.

The challenge to family physicians of treating
hypertensive patients effectively has been ex-
pressed well by Kaplan: “The main burden of
illness associated with hypertension arises not
from the relatively few with severe disease, but
from the masses of people with pressures that
are only minimally elevated.”* Yet, many hy-
pertensive adults in the United States are un-
diagnosed; even when they are diagnosed and
treated, many are noncompliant because the
prescribed medication impairs their quality of

The Journal of the American Board of Family Practice—Vol. 2 No. 3 / July — September 1989

1ybLAdoo Aq parasiold 1senb Aq 5z0z AeN 0T uo /Bio"wigel-mmw/:dny woly papeojumod “686T AINC T U0 Z.T'€ 2 Wiqel/zzTe 0T Se paysiqnd 1siij 10eid Wed preog Wy [

A



http://www.jabfm.org/

—r

life or because of economic and social factors.>®
One group’ has reported that among 1817 asymp-
tomatic hypertensives who were followed for 11
months, 20.4 percent did not return for follow-up
care; 51.7 percent did not take the prescribed
medication; and 78.9 percent did not follow
medical advice to reduce risk factors, such as
smoking. These findings were consistent with
those reported in other studies.?-!°

The changing strategies in antihypertensive
therapy present new opportunities to the practic-
ing physician. A wider choice of antihypertensive
agents and fresh insights into the use of older
agents have led to treatment strategies that can
now control most cases of hypertension without
significant side effects or negative impact on qual-
ity of life.

The 1988 report of the Joint National Com-
mittee on Detection, Evaluation and Treatment
of High Blood Pressure emphasized the need to
consider a variety of factors when selecting ther-
apy for the treatment of hypertension: “The hy-
pertension control process must. . . take into
consideration the life-styles and concomitant
conditions of individual patients.”!! Data from
tightly controlled premarketing clinical drug
studies do not usually provide such practical in-
formation. While extensive clinical trials of anti-
hypertensive agents have provided sufficient in-
formation for Food and Drug Administration
marketing approval, most clinical trials are con-
ducted under restrictive protocols designed to
provide data from narrowly defined popula-
tions.!? As a result, important questions are not
asked and rare adverse effects may be missed.
Family physicians often treat hypertensive pa-
tients who have varying lifestyles and may take
multiple over-the-counter and prescription
medications for other diseases.

Many authors have pointed out the need to
conduct clinical trials of marketed drugs under
conditions similar to those of actual clinical
use.!*2° With this in mind, the Clinical Experi-
ence Network (CEN), a nationwide affiliation of
family physicians, was organized. Headed by 5
former presidents of the American Academy of
Family Physicians or the American Board of Fam-
ily Practice, CEN comprises more than 800 board-
certified, family physicians. These physicians were
selected because of their academic and profes-
sional achievements and their interest in clinical
research. CEN provides qualified family physi-
cians the opportunity to engage in comprehen-

sive, nationwide clinical investigations and to
learn from their experiences in a systematic and
scientific manner. The results of the clinical inves-
tigations conducted by CEN both enhance the
practice of medicine and create educational op-
portunities.

Objectives

Because family physicians see a variety of hyper-
tensive patients and manage various antihyper-
tensive therapies, CEN proposed to study how an-
tihypertensive agents are used in the family
practice setting. To ensure that the study would be
representative of family practice, an advisory
board selected a cross section of practices with
varying demographic, social, and economic char-
acteristics. The 378 physicians who agreed to par-
ticipate were practicing in medical schools, hospi-
tals, neighborhood clinics, and private practices.
Physicians from private practices made up 84 per-
cent of our investigators. The most common sizes
of private practice were 3 to 6 physicians (41 per-
cent), solo (24 percent), and 2 physicians (16 per-
cent). Each state was represented except New
Mexico and Vermont. In our study, one of the
largest clinical trials of antihypertensives, we had
two objectives: (1) to learn how physicians match
antihypertensives to specific types of patients, and
(2) to learn what results are achieved in reducing
diastolic blood pressure, reporting adverse events,
compliance, and patients’ estimates of their qual-
ity of life.

All investigators were apprised of the current
concepts and controversies in hypertension man-
agement with a drug monograph entitled “Man-
aging Hypertension in Modern Family Practice.”
In addition, an educational program for investiga-
tors was conducted in San Francisco before the
trial began. This seminar stressed weight reduc-
tion, alcohol effects, sodium intake, exercise and
nonpharmacologic therapy, as well as pharmaco-
logic therapy.

To ensure the use of antihypertensives repre-
sentative of each of the four classes, the guidelines
from the 1988 Joint National Committee on De-
tection, Evaluation and Treatment of High Blood
Pressure were followed. Antihypertensive therapy
may be initiated with a drug from any of the four
classes: diuretics, beta-adrenoceptor blocking
agents (beta-blockers), angiotensin-converting-
enzyme (ACE) inhibitors, and calcium channel
antagonists (calcium channel blockers).!' CEN is
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the first group to report a large-scale trial of anti-
hypertensives using drugs from each of the four
classes.

Methods and Study Design

Patient Selection

Before entering this study, each patient signed
an informed consent. Approvals were generated

at the University of Missouri—-Kansas City Adult

Health Sciences Institutional Review Board and
at Baptist Medical Center, Kansas City, MO (a
community hospital). Selection criteria included
patients aged 45 years and older having benign
essential hypertension with a sitting diastolic
blood pressure between 90 to 114 mmHg. Each
patient qualified for initial pharmacologic ther-

apy or a change from prior therapy. Patients -

were excluded who had anemia or recognized
important hepatic, renal, or cardiovascular dis-
eases other than hypertension; pregnant and
nursing women; and patients whose treatment
with a particular drug would be contraindicated
as stated in the package insert.

Study Drugs

Drugs included in the study were: atenolol (Ten-
ormin™), a beta-adrenoceptor blocking agent;
enalapril maleate (Vasotec™), an angiotensin-
converting-enzyme inhibitor; hydrochlorothia-
zide/triamterene (Dyazide™ ), a diuretic; and ver-
apamil (Calan SR™), a calcium channel blocker
in a sustained-release form. Recommended start-
ing dosages were those in the manufacturers’
package inserts: atenolol, 50 mg/d; enalapril
maleate, 5 mg/d; hydrochlorothiazide/triamterene
(titrated to patient need, usually 1 or 2 cap-
sules/d); verapamil SR, 240 mg/d.

Study Design

This was a prospective, open-label, nonrandom-
ized study with a target population of approxi-
mately 3500 patients. For each patient, the phy-
sicians recorded gender, race, age, medical
history, including concurrent medications and
current use of tobacco. Physicians also followed
the standard Joint National Committee guide-
lines about weight reduction, restriction of alco-
hol and sodium, tobacco avoidance, and exer-
cise. The patients, for whom pharmacologic

therapy was deemed necessary, were not pre-
assigned randomly. Physicians could assign
qualified patients to receive any one of the four
study drugs as initial treatment, make dosage
adjustments in accordance with their customary
practices, and add other drugs if blood pressure
was not controlled.

Enrolled patients were evaluated at 2, 6, and 12
weeks following the beginning of treatment. At
each visit, the following data were recorded: sit-
ting diastolic and systolic pressures, heart rate,
weight, adverse clinical experiences, and patient-
reported compliance. At week 12, self-reported
quality-of-life assessments and physicians’ overall
evaluation of outcomes were recorded. Table 1
lists variables that were recorded and assessed by
stratification (see Analytical Methods) as possible
contributors to diastolic blood pressure outcomes.

Self-reported quality of life was assessed by six
measures: energy/exercise tolerance, daily
routine/lifestyle, mood/mental function, sexual
function, appetite, and general well-being. Rat-
ings were designated as “improved,” “somewhat
improved,” “no change,” “somewhat worse,” or
“worse.”

Data Collection and Management

Standardized data collection forms were com-
pleted by participating physicians. Twenty-two of
the participants functioned as regional coordina-

Table 1, Factors Assessed as Possible Contributors to
Diastolic Blood Pressure Qutcomes.

Factor

Age (years)

Gender

Race

Baseline diastolic blood pressure (mmHg)

Baseline systolic blood pressure (mmHg)

Concurrent cardiovascular disease

Concurrent diabetes

Other concurrent diseases

Concurrent medications

Previously diagnosed (yes, no)

Duration of hypertension (<1 year, =1 year)

Previously treated (with antihypertensive)
(yes, no)

Heart rate (count/min)

Tobacco use (yes, no)
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tors, ensuring that the data were collected prop-
erly. Authors of this report served as senior moni-
tors, answering questions about the protocol
and patient qualifications. The data were col-
lected on a series of forms, and each was sent, as
completed, to an independent clinical research
firm, Health Learning Systems, Inc., Lyndhurst,
NJ, for review, coding, data entry and analysis,
and manuscript preparation. Incomplete and
questionable data were verified by telephone,
either by the coordinators or Health Learning
Systems. Discrepancies were detected by per-
sonal observations and a computer program that
edited entries.

Analytic Methods

For the purpose of analyzing blood pressure
changes, patients were considered to be hyperten-
sive if the entry diastolic blood pressure was = 95
mmHg. Changes in diastolic blood pressures were
assessed by two scales: (1) diastolic blood pressure
reduced to < 90 mmHg,'! and (2) diastolic blood
pressure decreased by at least 10 mmHg. The
number and percent of patients in these categories
were calculated for each treatment group and for
the subgroups defined in Table 1.

All of the patients enrolled in the study were
included in the safety analysis. Each adverse clini-
cal event was recorded, but physicians did not
attempt to correlate individual events with a spe-
cific study drug. Further, a baseline profile of ad-
verse events was not established. During the
study, adverse clinical events were tabulated for
each treatment group. Because no previously un-
reported adverse events associated with these
drugs were noted, we report here only the more
frequently occurring adverse events (= 1.0
percent).

Statistical Analysis

This study was not designed as a controlled study
for the purpose of comparing the absolute phar-
macologic efficacies of the drugs. This study in-
cluded the broad population of patients seen in
family practice, and the exclusion criteria were
not severely restrictive. Therefore, in line with the
nonexperimental design of the study, the groups
were not homogeneous for all variables, and nu-
merous factors might have affected the treatment
outcomes.

To assess the homogeneity of the four treatment
groups at baseline, differences between pairs (e.g.,
enalapril group:atenolol group) were compared

by the t-test for continuous variables and by the

chi-square test for categorical variables.

Statistical analyses of diastolic blood pressure
changes were pairwise comparisons; i.e., diastolic
blood pressure results for patients receiving verap-
amil SR versus results for each of the three other
treatment groups (atenolol, enalapril, and hy-
drochlorothiazide/triamterene). Probabilities of
differences were assessed by chi-square analyses.
To increase the power of these pairwise compari-
sons, the sample size of the verapamil SR group
was approximately three times larger than any
other group. The validity of this approach is given
by Miller.?! The diastolic blood pressure results
were compared after dichotomizing the results at
2, 6, and 12 weeks by two definitions of success: a
decrease of = 10 mmHg or a decrease to < 90
mmHg. Statistical comparisons between groups
were also analyzed by specific risk factors or strata
(Table 1).

Quality-of-life responses were evaluated on a
5-point ordinal scale corresponding to the five
possible responses, and an ordinal chi-square test,
the Wilcoxon Rank-sum Test, was used to analyze
the pairwise comparisons.?? ;

The majority of patients in this study met the
entry guidelines. Because the groups were very
large, the inclusion of the few patients who
did not fit each guideline did not markedly affect
the results or conclusions. Furthermore, in this
nonexperimental study, the groups were subdi-
vided by various criteria, and specific ranges
of data were analyzed separately; e.g., age 56 to
71 years. For completeness, all patients’ results
were analyzed.

Results

Assignment of Patients

Three hundred seventy-eight family physicians
enrolled 3608 patients in the study. Initial treat-
ment groups consisted of atenolol, 564 patients;
enalapril, 677 patients; hydrochlorothiazide/
triamterene, 506 patients; verapamil SR 1861 pa-
tients; multiple antihypertensives, 189 patients
(Figure 1}. As the study progressed, some patients
who had used a single antihypertensive required
the addition of another drug for blood pressure
control, and these patients were included in the

group “multiple antihypertensives.” Fourteen

Managing Hypertension

175

‘ybLAdoo Ag paloarold 1sanb Aq Gzoz AeN 0T uo /Bio wjgel- mmm//:diy woly papeojumod ‘686T AINC T U0 2/ TSz’ wigel/zzTe 0T se paqéuqnd 1S4l :10€Id We4 pjeog wy



http://www.jabfm.org/

176

SUBGROUP DISTRIBUTION OF PATIENTS

3,608
PATIENTS IENROLLED
ATENIOLOL ENAL'APRIL HCTZ/'TRIAM VERAF]AMIL SR
564 6"7 506 1,861

Single Agent * 456 554 462 1,469

Started multiple** 16 35 i it

Became multipie™* 72 88 37 281

Total muitiple 10'8 123 4|4 392
Evoluated, 6 wks 397 499 400 1274
Evoluated, 12 wks 3!4 4g3 3!7 1,105

* OME ANTIHYPERTENSIVE
#% MORE THAN ONE ANTIHYPERTENSIVE
##4 ADDED A SECOMO ANTIHYPERTENSIVE

Figure 1. Subgroup Distribution of Patients.

percent of the patients had a second antihyperten-
sive added to the regimen: 13.6 percent of those
receiving atenolol, 13.7 percent receiving enalapril,
16.1 percent receiving verapamil, and 7.4 percent
receiving hydrochlorothiazide/triamterene.

The reasons for patient dropout are listed in Ta-
bles 2 and 3. The reason reported most frequently
was an adverse clinical event (285 [9.7 percent]
patients receiving a single antihypertensive and

104 [15.6 percent] patients receiving multiple an-
tihypertensives). Very few patients were lost to
follow-up (6.2 percent of the single antihyperten-
sive group and 1.9 percent of the multiple antihy-
pertensive group). Discontinuation because of
poor compliance was notably low (0.6 percent in
the single antihypertensive group and 0.5 percent
in the multiple antihypertensive group). Discon-
tinuation because of inadequate blood pressure
control was 1.6 percent in the single drug treat-

ment group and 5.1 percent in the multiple anti-

hypertensive group. There were few illnesses and
few deaths to reduce the numbers of patients.
Costs of drugs were the least reported cause of
discontinuation. Patients treated with multiple
antihypertensives were not analyzed except for
safety.

Demographic Variables

There were marked variations in patient popula-
tions (Table 4). In each group at entry, there were
more women than men; this ratio was 1.4:1. No-
tably, the group treated with hydrochlorothia-
zide/triamterene had twice as many women as
men. The mean ages of patients in the enalapril,
hydrochlorothiazide/triamterene, and verapamil
SR groups were comparable (60 years). However,
the mean age of patients assigned to atenolol
was 3 years lower than that of the other patient
groups. The majority of patients in the study

Table 2. Discontinuations from Study for Patients on Single Antihypertensive by Treatment Group.

Treatment Group

Hydrochlo-
rothiazide
Atenolol Enalapril Triamterene  Verapamil SR Total
(n = 456) {n = 554) (n = 462) (n = 1469) (n = 2941)
n (%) n (%) n (%) n (%) n (%)
Adverse events 41 (9.0) 38 (6.9) 50 (10.8) 156 (10.6) 285 (9.7)
Lost to follow-up 28 (6.1) 29 (5.2) 32 (6.9) 93 (6.3) 182 (6.2)
Inadequate blood pressure control 4 (0.9) 10 (1.8) 8 (1.7) 24 (1.6) 46 (1.6)
Other illness 3 (0.7) 4 (0.7) 5(1.1) 9 (0.6) 21 (0.7)
Poor compliance 4 (0.9) 4 (0.7) 3 (0.7) 7 (0.5) 18 (0.6)
Other 4 (0.9) 3 (0.5) 2 (0.4) 2 (0.1) 11 (0.4)
Death* 1(0.2) 2 (0.4) 1(0.2) 4 (0.3) 83 (0.3)
Cost 0 (0) 1 (0.2) 0 (0) 2 (0.1) 3 (0.1)
Total 85 (18.6) 91 (16.4) 101 (21.9) 297 (20.2) 574 (19.5)

*No deaths were related to study drugs.
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Table 3. Discontinuations from Study: Patients Receiving
Multiple Antihypertensives (n = 667).

Reason for Discontinuation n (%)
Adverse events 104 (15.6)
Inadequate blood pressure control 34 (5.1)
Lost to follow-up 13 (2.0)
Poor compliance 4 (0.6)
Other 3 (0.5)
Other illness 2 (0.3)
Death* 2 (0.3)
Cost 2 (0.3)
Total patients 164 (24.6)

*No deaths were related to study drugs.

groups was white (85 to 92 percent). The highest
percentage of blacks was in the hydrochlorothia-
zide/triamterene group (12.9 percent); the lowest,
in the atenolol group (5.3 percent). The propor-
tion of smokers in the atenolol and the hydro-
chlorothiazide/triamterene groups (19 percent)
was slightly higher than in the other two groups
(17 percent).

Clinical Variables

The atenolol group had a smaller percentage of
patients with concurrent disease (41.0 percent),
and both the atenolol and hydrochlorothiazide/
triamterene groups had smaller percentages of pa-

tients taking concurrent nonantihypertensive
medications (43.0 percent and 42.3 percent, re-
spectively) than did the other groups (Table 5).
The verapamil SR group had the highest percent-
age of patients with cardiovascular disease (15.0
percent), and both the verapamil SR and enalapril
groups had higher percentages of diabetic patients
(10.2 percent and 9.3 percent, respectively) than
did the other groups.

Hypertensive Profile

With respect to clinical variables and history re-
lated to hypertension, the patients in the enalapril
and verapamil SR groups were similar (Table 6).
However, patients in the verapamil SR group
were more likely to have been diagnosed as hy-
pertensive for more than a year. The other two
groups were quite different from the enalapril and
verapamil SR groups. Patients in the atenolol and
hydrochlorothiazide/iriamterene groups had, on
average, lower systolic blood pressures and higher
heart rates, and they were less likely to have been
previously diagnosed or treated for hypertension.
The highest mean diastolic pressure (99.0 mmHg)
and the highest mean heart rate (81.1 counts/
min) were in the atenolol group.

Dosages
Throughout the study, the majority of the patients
in each group was taking the recommended start-

Table 4. Selected Demographic Variables at Entry by Treatment Group.

Treatment Group

Hydrochlorothiazide/
Atenolol Enalapril Triamterene Verapamil SR
(n = 564) (n = 677) (n = 506) (n = 1861)
Gender .
Men (%) 47.1 453 32.6* 45.7
Women (%) 52.8 54.6 67.3* 54.3
Age (years)
Range 28-87 24-94 3695 34-92
Mean 56.8* 59.8 59.7 60.3
Race
White (%) 92.4 90.8 85.2* 90.7
Black (%) 5.3 7.1 12.9* 7.5
Other (%) 23 2.1 2.0 1.8
Tobacco use
Yes (%) 19.1 16.8 19.4 17.2
*Statistically significant difference from other groups. P < 0.001.
Managing Hypertension
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Table 5. Percentage of Patients with Selected Clinical Variables at Entry by Treatment Group.

Treatment Group

Hydrochlorothiazide/
Atenolol Enalapril Triamterene Verapamil SR
(n = 564) (n = 677) (n = 506) (n = 1861)
% % % %

Concurrent diseases 41.01 48.0 47.4 52.0
Concurrent medications 43.0* 51.0 42.3% 48.5
Cardiovascular disease 11.0* 11.7* 8.3t 15.0
Diabetes 3.9 9.3 5.7+ 10.2

*Statistically significant difference compared with verapamil SR, P < 0.05.
tStatistically significant difference compared with verapamil SR, P < 0.005.

ing dosage (Table 7). There were, however,
marked differences between the groups. Very few
patients in the hydrochlorothiazide/triamterene
group used more than two capsules. In both the
atenolol and verapamil SR groups, there was an
increase in the percentage of patients using a
higher dosage at week 6 and week 12. The largest
percentage of patients taking greater than starting
dosages was in the enalapril group (34.3 percent
at week 12). '

Blood Pressure Results

The percentages of patients who had an entry dia-
stolic blood pressure of 95 mmHg or greater and
who achieved defined reductions in diastolic pres-
sure are given in Table 8. The increases in the

percentages of patients reaching the defined re-
ductions at weeks 6 and 12 reflect primarily a
decrease in the number of unsuccessfully treated
patients; some left the study because of inad-
equate blood pressure control, or they received a
second antihypertensive. At week 12, the propor-
tion of remaining patients achieving a diastolic
blood pressure of < 90 mmHg or at least a 10
mmHg decrease was the same for the enalapril,
hydrochlorothiazide/triamterene, and the verapa-
mil SR groups. In contrast, the atenolol group had
a higher percentage of patients who achieved de-
fined reductions; however, these patients were
distinctly different from those in the other groups.
As shown in Table 9, when patients in each group
were evaluated at 12 weeks and their variables
were compared with variables at entry, the ateno-

Table 6. Hypertensive Profile of Patients at Entry by Treatment Group.

Treatment Group

Hydrochlorothiazide/

Atenolol Enalapril Triamterene Verapamil SR

(n=564) (n=677) (n = 506) (n = 1861)
Mean diastolic blood pressure (mmHg) 99.04 97.6 96.8 97.3
Mean systolic blood pressure (mmHg) 162.1* 163.5 160.4t 163.2
Heart rate (mean count/min) 81.1t 77.8 78.3* 77.6
Previously diagnosed (%) 52.4% 65.3* 41.3+ 69.7
Duration =1 yeart (%) 56.91 65.4* 46.8% 71.4
Previously treated 46.61 62.3 30.6t 64.9

*Statistically significant difference compared with verapamil SR, P < 0.05.
1Statistically significant difference compared with verapamil SR, P < 0.005. ‘
$Information was not reported for 11 patients: 5 atenolol, 1 enalapril, 2 hydrochlorothiazide/triamterene, and 3 verapamil SR.

The Journal of the American Board of Family Practice—Vol. 2 No. 3 / July — September 1989

1ybLAdod Aq palaslold 1sanb Ag 520z Ae 0T Uo /6o wigel-mmmy/:dny wouy papeojumod "686T AINC T U0 Z/T '€ 2 wigel/zzTe 0T Se paysiignd 1si1y :19e1d We- preog Wy



http://www.jabfm.org/

Table 7. Dosage Ranges at Weeks 2, 6, 12 by Treatment Group.

Percentage of Patients on Starting
Dose Recommended in Manu-
facturer’s Package Insert

Percentage of Patients on Higher
than Starting Dose Recom-
mended in Manufacturer’s

Package Insert

Drug (Starting dose) Week 0-2 2-6 6—-12 0-2 2-6 6—-12

Atenolol (50 mg) 81.93 76.35 74.19 8.59 13.02 14.66

Enalapril (5 mg) 66.02 56.79 5341 24.33 30.93 34.28

Hydrochlorothiazide/triamterene 95.24 93.37 94.83 1.0 0.69 0.81
{1, 2 capsules)

Verapamil SR (240 mg) 82.95 77.13 74.11 5.54 10.27 11.84

lol patients and the verapamil SR patients were
not homogeneous populations. The atenolol pa-
tients were younger (55.8 versus 58.9 years) and
had, on average, a higher initial heart rate (82.2
versus 78.4 counts/min, with 45 percent versus 35
percent in excess of 80). The verapamil SR group
had a larger proportion of patients with previously
diagnosed hypertension (58.8 percent versus 43.2
percent), a longer history of hypertension (62.1
percent versus 49.6 percent), and concurrent dis-
eases (47.4 percent versus 40.1 percent).

Blood Pressure Results by Risk Factor

To determine whether any of the variables (Table
1) might have affected the blood pressure out-
comes, each treatment group was stratified by
each variable. This procedure created 128 sub-
groups (32 in each of four treatment groups).
Each subgroup within a treatment group was

compared with the corresponding subgroup in the
other treatment groups to determine differences in
blood pressure reduction.

As shown in Table 10, for newly diagnosed pa-
tients, there were no differences between the
atenolol and verapamil SR groups in respect to
reduction in diastolic blood pressure. In all com-
parisons of the blood pressure outcomes of the
verapamil SR subgroups with those of enalapril or
hydrochlorothiazide/triamterene, the results were
equal with one exception. For patients whose en-
try diastolic pressure was = 105 mmHg, a higher
percentage of the hydrochlorothiazide/triamter-
ene patients achieved a 10 mmHg or greater re-
duction. However, analysis of the two groups
shows that the verapamil SR patients had a higher
mean heart rate (79.2 versus 76.0 counts/min,
P <0.001) and were more likely to have been
previously diagnosed (56.0 percent versus 16.3
percent, P < 0.001) and to have had a longer his-

Table 8. Percentage of Patients with Defined Reductions in Diastolic Blood Pressure by Week and Treatment Group.*

2 Weeks 6 Weeks 12 Weeks

Drug A B A B A B

% % % % % %
Atenolol 73.2 73.4 78.4 82.3 84.8% 85.11
Enalapril 65.0 65.7 73.0 74.8 78.7 77.6
Hydrochlorothiazide/ 63.0 68.6 70.6 79.5 82.1 80.7

Triamterene

Verapamil SR 66.6 63.7 723 73.6 78.7 77.2

A = Achieving a =10 mmHg decrease in diastolic pressure.
B = Achieving a diastolic pressure <90 mmHg,

*Patients evaluated had an entry diastolic pressure of at least 95 mmHg. The percentages refer to the percentage of patients still in
the groups at a given time period and not the percentage of patients who had entered the study.
tStatistically significant difference compared with verapamil SR, P < 0.05.
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Table 9. Selected Entry Characteristics of Patients with
Initial Diastolic Blood Pressure =95 mmHg, Atenolol and
Verapamil SR Treatment Groups (12-Week

Evaluation).
Treatment Group
Atenolol Verapamil SR
(n=257) (n=743) P Value
Mean age (years)* 55.8 58.9 0.001
Heart rate 45.2 34.8 0.003
>80/min (%)* ‘
Previously diag- 43.2 58.8 0.001
nosed {%)*
Hypertension
duration =1 49.6 62.1 0.001
year (%)*
Mean heart rate 82.2 78.4
(count/min)
Concurrent dis- 40.1 47.4 0.043

ease {(%)*

*Statistically significant difference P < 0.05.

tory of hypertension (64.6 percent versus 38.0
percent, P < 0.001).

In comparing the blood pressure outcomes of
subgroups using atenolol and verapamil SR, in
many cases, the atenolol group had a higher per-
centage of patients reaching the defined levels.
However, as already noted, the atenolol group
evaluated at 12 weeks comprised a much different
population of patients (Table 9).

Overall Success

Overall success was defined as the percentage of
patients who stayed on the initially prescribed
drug and who at 12 weeks had achieved a dia-
stolic blood pressure < 90 mmHg. The results by
group were: atenolol, 64 percent; hydrochloro-
thiazide/triamterene, 63 percent; enalapril, 58
percent; and verapamil, 55 percent.

Adverse Events

An adverse event was any sign or symptom that
the physician reported as an unintended or unex-
pected outcome of therapy.

Each reported adverse clinical event was re-
corded by treatment group, although causal rela-
tions between drugs and events were not estab-
lished. The number of patients with reported
adverse experiences (Table 11) ranged from 145

(26.2 percent, enalapril group) to 337 {50.5 per-
cent, multiple antihypertensives group). Multiple
adverse events were often reported for a single
patient. The mean number of adverse events per
patient ranged from 1.4 (enalapril and verapamil
SR groups) 1o 1.7 (multiple antihypertensives
group). The severity of the adverse events is indi-
cated by the percentage of patients with such an
event who discontinued the study (26.2 percent
to 38.2 percent).

While more than 100 different kinds of adverse
events were reported, not one was new or differ-
ent from what had been reported previously.
Twenty-two different adverse events that reached
= 1.0 percent are presented in Table 12.

Certain adverse events were reported at the = 1
percent level for only one group: atenolol (cold
extremities, irregular heart rate, depression,
drowsiness, and dyspnea); enalapril (palpita-
tions); hydrochlorothiazide/triamterene (muscu-
loskeletal cramps and dry mouth); verapamil SR
(tremor, nervousness). Each of these associations
has been previously reported. At the 1 percent
level, edema was reported by all drug groups ex-
cept the diuretic, and nausea by all except the
enalapril group. Men from three groups reported
impotence at a 1 percent or higher rate: atenolol
(4.5 percent), hydrochlorothiazide/triamterene
(5.4 percent), and verapamil SR (1.5 percent).
Dizziness, fatigue, and headache were reported
frequently in each treatment group. Two adverse
events were reported with notably high fre-
quency: constipation in the verapamil group
(17.3 percent) and fatigue in the atenolol group
(12.5 percent}.

Frequencies of adverse events = 1 percent in
the multiple antihypertensives group are given in

Table 10. Comparison of Blood Pressure Outcomes be-
tween Atenolol Group and Verapamil SR Group at 12
Weeks — Patients with Newly Diagnosed Hypertension
(Entry Diastolic Blood Pressure =95 mmHg).

A B
n (D/o) n (%)
Atenolol 125 (85.62) 123 (84.83)
Verapamil SR 263 (85.95) 252 (82.35)
Chi-square probability 0.925 0.509

A = =10 mmHg reduction in diastolic blood pressure.
B = A diastolic blood pressure €90 mmHg.
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Table 11. Adverse Clinical Events That Were Noted at Any Time in Course of Study by Treatment Group.

Treatment Group

l Hydrochlorothiazide/
Atenolol Enalapril Triamterene Verapamil SR°  Multiple
n = 456 n = 554 n = 462 n = 1469 n = 667
Patients with AEs* (%) 144 (31.6) 145 (26.2) 131 (284) 563 (38.3) 337 (50.5)
Number of AEs 216 207 204 826 569
Number/patient 1.50 1.43 1.56 1.47 1.69
Patients with AEs 41 (28.5) 38 (26.2) 50 (38.2) 156 (27.7) 104 (30.9)

who discontinued (%)

*AEs = Adverse events. (A clear association with the antihypertensive was not confirmed in all cases.)

Table 13. As anticipated, this group showed a multiple antihypertensives group: abnormal feel-
higher percentage of adverse events, and certain  ings, flatulence, flushing, malaise, and sleep dis-
events reached a level of 1.0 percent only in the  orders.

Table 12. Percentages of Adverse Events (AEs) Occurring in 1.0 Percent or More of Patients Receiving Single
Antihypertensive by Treatment Group.*

Hydrochlorothiazide/
Atenolol Enalapril Triamterene Verapamil SR
(n = 456) (n = 554) (n = 462) (n = 1469)

(%) (%) (%) (%)
Lt
Cold extremities 1.1
Irregular heart rate 1.1 \
Depression 13
Drowsiness 1.3
Dry mouth 1.3
Dyspnea 1.5
Palpitations 1.1
Cramps, musculoskeletal 2.4
Tremor 1.0
Nervousness . 1.0
Lt
Constipation 1.1 17.3
Cough 1.1 1.4
Diuresis (excessive) 33 1.1
Dyspepsia 1.7
Weakness 1.1 2.0
L.+ . :
Edema 1.5 2.4 2.2
Impotencet 4.5 5.4 1.5
Nausea 1.5 3.7 14
Iv.+
Dizziness 5.5 5.2 5.2 5.5
Fatigue 12,5 4.2 6.1 4.1
Headache 24 3.6 2.0 44

*Percentage of AEs in patients receiving multiple antihypertensives are presented separately.
t+ L. AEs occurring in only one treatment group.
II. AEs occurring in two treatment groups.
IIL. AEs occurring in three treatment groups.
IV. AEs occurring in all treatment groups.
}Impotence: atenolol, n = 224; hydrochlorothiazide/triamterene, n = 147; verapamil SR, n = 699.
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Table 13. Percentages of Adverse Events (AEs) Occurring
in 1.0 Percent or More of Patients Receiving Multiple
Antihypertensive Agents (n = 667).

Adverse Events Percentage
Constipation 114
Fatigue 84
Headache 7.0
Dizziness 6.8
Edema 6.8
Impotence (n = 253) 4.7
Abnormal feelings 2.7
Dyspnea 2.6
Nausea 2.4
Palpitations 23
Weakness 23
Depression 1.7
Nervousness 1.7
Flushing 1.4
Sleep disorders 1.4
Dry mouth 1.2
Dyspepsia 1.2
Flatulence 1.2
Tremor 1.2
Cough 1.1
Malaise 1.0
Cramps, musculoskeletal 1.0

Compliance

Based on physicians’ assessments, patients com-
plied well with the prescribed regimens. Only 18
patients were discontinued because of poor com-
pliance (Table 2), and physicians reported overall
compliance at 92.8 to 95.8 percent. There were no

significant differences between groups or across

time. The patients themselves reported compli-
ance rates of 93.7 percent to 96.3 percent.

Quality of Life

Patients (93 percent) reported their own evalua-
tion of quality of life. Representative responses
about energy level/exercise tolerance are given in
Table 14. The lowest percentage of patients re-
porting improvement was in the atenolol group
(39.7 percent), and the highest was in the verapa-
mil SR group (49.5 percent).

Results were tabulated for each of the six qual-
ity-of-life variables. Each of the treatment groups
was then compared with the others for each of the
six measures of quality of life (Table 15). There

were no statistically significant differences re-
ported for quality of life between the verapamil SR
and enalapril groups or between the atenolol and
hydrochlorothiazide/triamterene groups. Patients
in both the enalapril and verapamil SR groups
reported a higher degree of satisfaction than those
in the atenolol group. The verapamil SR group
reported a higher positive response than the hy-
drochlorothiazide/triamterene group for energy/
exercise tolerance and general well-being. The
enalapril group reported a higher positive re-
sponse than did the hydrochlorothiazide/triamter-
ene group for sexual function.

Physicians’ Overall Assessment

In assessing the usefulness of the four antihyper-
tensives, the physicians’ ratings showed no differ-
ences between the four groups. On the 5-point
rating scale, the mean scores given to each drug
were not statistically different.

Discussion

Demographics

While the patient population was similar to that
seen in practice, the assignment of patients to spe-
cific antihypertensives created heterogeneous
groups. The distribution of patients by gender and
race in this study was generally consistent with
statistics published recently by an agency of the
United States government about characteristics of
patients visiting family physicians.? These data in-
dicated that in 1985, more women than men (in a
ratio of 1.56:1) consulted family physicians in the
continental United States.’ In our study, each
group had more women than men, and the aver-
age ratio of all groups was 1.4:1. However, the
group treated with hydrochlorothiazide/triamter-
ene had twice as many women as men. The data
from the subgroup stratification did not indicate
that the women were more likely to have a par-
ticular disease or condition that made them more
likely to receive the diuretic. It is not apparent
from our data why a high proportion of women
was selected to receive the diuretic.

The published data on physician office visits by
race were: white, 90.0 percent; black, 8.2 percent;
other, 1.8 percent.> Our population data were
very similar: white, 90.2 percent; black, 7.9 per-
cent; other, 1.9 percent. Black patients were more
likely to receive hydrochlorothiazide/triamterene
and least likely to receive the beta-blocker. This
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Table 14. Self-Reported Quality of Life — “Energy/Exercise Tolerance.”

Rank
1 2 3 4 5
Somewhat Somewhat

Improved Improved No Change Worse Worse
Group n (%) n (%) n (%) n (%) n (%)
Atenolol 71 (17.97) 86 (21.77) 197 (49.87) 34 (8.61) 7 (1.77)
Enalapril 109 (21.67) 123 (24.45) 246 (48.91) 18 (3.58) 7 (1.39)
Hydrochlorothiazide/ 66 (19.47) 84 (24.78) 165 (48.67) 22 (6.49) 2 (0.59)

triamterene

Verapamil SR 316 (24.31) 328 (25.23) 585 (45.00) 58 (4.46) 13 (1.0)

reflects the generally accepted observation that
blacks tend to respond well to diuretics and less
well to beta-blockers.!!

While the mean age of the groups at entry was
the same (60 years) for enalapril, hydrochloro-
thiazide/triamterene, and verapamil SR, the mean
age in the atenolol group at entry was more than 3
years younger.

Clinical Characteristics of Patients

The treatment groups were also heterogeneous
clinically. Physicians tended to assign the patients
to treatment groups based on certain clinical char-
acteristics. Patients in the enalapril and verapamil
SR groups were similar in their proportions hav-
ing concurrent diseases and taking medications
other than antihypertensives; however, 3.3 per-
cent fewer patients had cardiovascular disease in
the enalapril group than the verapamil SR group.

In contrast, patients in the atenolol and hy-
drochlorothiazide/triamterene groups were much
less likely to have other cardiovascular diseases or
diabetes or to be taking other medications. Those
in the atenolol group were less likely to have con-
current disease. This finding is not unexpected:
beta-blockers are contraindicated in patients with
sinus bradycardia, heart block, and overt cardiac
failure, and there is a relative contraindication
to hydrochlorothiazide/triamterene for diabetics.
The general tendency was to assign patients with
concurrent medications and those who had prior
drug therapy for hypertension to the newer anti-
hypertensives, enalapril and verapamil SR.

Hypertensive Profile of Patients

Differences in the populations of patients selected
to each treatment group were most evident in the
hypertension profiles. Patients selected to receive

Table 15. Comparisons of Patient Self-Evaluation of Quality of Life by Group.

Comparison by Pairs — Higher Rated Drug of Pair (P Value)

Measure V-E A-H V-A E-A V-H E-H
Energy/exercise tolerance — —_ v+ 0.000 E* 0.010 v* 0.037 —
Daily routine —_ — VvV 0.058 E 0.085 — —_—
Mood —_— —_— v* 0.019 E* 0.019 —_ —
Sexual function — — v* 0.011 Et 0.001 — E* 0.013
Appetite - —_ — - —_ —_—
General well-being —_— — v* 0.029 —_ vV 0.092 —

*Statistically significant difference in pairwise comparison P < 0.05.
tStatistically significant difference in pairwise comparison P < 0.005.
A = atenolol; E = enalapril; H = hydrochlorothiazide/triamterene; V = verapamil.
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verapamil SR were more often previously diag-
nosed as hypertensive, had a longer history of
hypertension, and were more often previously
treated with drugs than were those patients in the
beta-blocker and diuretic groups.

This shifting of previously treated hypertensives
from their earlier drug therapy to another agent
indicates that the patients were either refractory
or had experienced unacceptable side effects with
the prior therapy. Such a shift toward the new
drugs is not surprising. Verapamil SR and enala-
pril represent new classes of drugs for hyperten-
sion, and physicians now have the opportunity to
try these drugs in patients for whom older agents
had proved less satisfactory.

Another notable difference in the hypertension
profiles was the mean heart rates. The higher
mean heart rates in the diuretic group and espe-
cially in the beta-blocker treatment group suggest
the possibility that a significant number of patients
in these groups had an elevated cardiac output
contributing to the elevated blood pressure. The
selection of the beta-blocker is often the most ap-
propriate therapy for such patients.

Patient Selection to Study Groups

A general pattern of drug selection emerges from
these data. For newly diagnosed hypertensive pa-
tients whose only medical problem was hyperten-
sion, physicians tended more often to use the
beta-blocker or the diuretic. Young patients and
those with higher heart rates also were assigned
more often to the beta-blocker. Physicians used
the diuretic as a single agent most often for
women. In contrast, the calcium channel blocker
and the ACE inhibitor were more often prescribed
for patients who had other diseases and medica-
tions and had been diagnosed and treated for hy-
pertension previously; i.e., the more refractory
patients.

Dosages

Consistent with the long-recognized use of the di-
uretic, dosage changes greater than the recom-
mended starting doses were infrequent. In the
other groups, higher doses were used in 12 per-
cent to 34 percent of patients. The most frequently
titrated drug was enalapril; only 53.4 percent
were on the initial recommended dose at week
12, whereas 74 percent of the patients on atenolol
or verapamil SR remained on the starting dose

through week 12. The more frequent change of
dosage for patients on enalapril did not result
in poor compliance in this 12-week study. How-
ever, with the increased dosages, the higher
price of this drug might become a factor in poor
compliance. ‘

Diastolic Blood Pressure Results

Because the design of the study created heteroge-
neous treatment groups, statistically significant
differences in changes of diastolic blood pressure
reflected primarily differences in the patient popu-
lations, not necessarily differences in drug efficacy.

As shown in Table 8, the majority of patients
who were evaluated at 2, 6, and 12 weeks experi-
enced = 10-mmHg reductions in diastolic blood
pressure or reached a diastolic pressure of < 90
mmtig. While the proportion of the atenolol pa-
tients reaching the defined reductions was some-
what higher, it should be recalled that it was not
the intent of this study to compare the absolute
efficacies of the drugs employed but, rather, to
gain a better understanding of the way in which
the drugs were prescribed in family practice.

The effect of the unequal selection of patients to
the drug groups is reflected in differences in blood
pressure reduction. The higher percentage of aten-
olol patients achieving defined levels of blood pres-
sure reduction is not surprising. On average, this
group was comprised of a higher percentage of
younger patients and patients with elevated heart
rates. Younger patients tend to be more responsive
to beta-blocker therapy. Similarly, in the sub-
group analyses,* among patients with an entry dia-
stolic blood pressure 2 105 mmHg, the hydrochlor-
othiazide/triamterene group had the highest per-
centage of patients achieving < 90 mmHg diastolic
pressure, indicating a difference in the selection of
patients for this treatment. Indeed, the comparison
group, verapamil SR, had significantly more pa-
tients who had been previously diagnosed and
treated, suggesting that refractory patients were
more likely to have been assigned to receive verapa-
mil SR than the diuretic. Despite being the group
with the greatest proportion of concurrent diseases
and the highest proportion with previously diag-
nosed and treated hypertension, the percentage
of verapamil SR patients who achieved a reduc-
tion = 10 mmHg or a diastolic blood pressure

*Data not presented.
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< 90 mmHg was the same as in the other groups
at weeks 2 and 6 and equal to all but atenolol at
week 12 (Table 8).

Maiched to individual patients, each of the
drugs studied reduced diastolic blood pressure to
< 90 mmHg in the majority of patients who re-
mained on single antihypertensives. Large differ-
ences in the effectiveness would not be expected
in this practice setting. Each drug has been pre-
viously reported to reduce pressures, and the
treatment groups were highly heterogeneous.

Adverse Events

The overall numbers of adverse events reported
by treatment group were rather high, ranging
from 26.2 to 50.5 percent. For comparison, the
discontinuation rate from antihypertensives re-
ported for the Hypertension Detection and Fol-
low-up Program (HDFP) trial was 32.7 per-
cent.2®* The higher percentage reported by
patients taking multiple antihypertensives is ex-
pected, not only because of the number of drugs
taken, but because these patients had not been
successfully treated for their hypertension. The
38.3 percent rate for verapamil SR was heavily
influenced by the 17.3 percent rate of constipa-
tion. This figure was higher than reported in the
manufacturer’s package insert; however, we
made no correction for the number of patients
who entered the study with a problem of consti-
pation, and Bulpitt and Fletcher have reported a
high rate of constipation in the general popula-
tion.24 The frequency of fatigue in patients who
received atenolol (12.5 percent) is notable.
While fatigue is a common problem associated
with all four treatment groups, the rate with the
beta-blocker was twice as high as in any other
group. This might be related to the greater num-
ber of younger patients who are assumedly more
active.

These adverse events have been reported in
other studies of antihypertensives. Many of the
associations are expected from the action of the
drug: diuresis, fatigue, weakness, etc. The only
experiences reported by 1 percent or more of pa-
tients that were not in the manufacturers’ package
inserts were impotence and edema with atenolol
and impotence with verapamil SR. Each one had
been reported previously, but not at these levels,
Because a baseline profile was not established,
some patients may have entered the study with
these complaints.

Compliance

The compliance rates reported here indicate that,
at least for the first 3 months of antihypertensive
treatment, compliance was less a problem than
has been reported elsewhere.*?7 Some studies
have shown that physicians tend to overestimate
the compliance rates of their patients,2>2¢ which
were reported without an objective criteria, such
as pill counts. In other studies, patient-reported
compliance rates were consistent with changes in
blood pressure.2”-3® The high compliance rate re-
ported here (> 92 percent) suggests that the fam-
ily practice setting is well suited for clinical stud-
ies. Ongoing physician-patient relationships
appear to enhance follow-up and compliance.

Quality of Life

In their assessments, the physicians did not note any
differences in the overall clinical success of patients
in any group. However, the patients reported differ-
ences in their self-evaluation of quality of life.
Most changes reported were neutral or positive;
i.e., patients tended to report “no change” (sexual
function and appetite) or “improvement” (energy,
routine, mood, and general well-being). By each
of the six measurements, enalapril and verapamil
SR were indistinguishable; there were no signifi-
cant differences. Similarly, atenolol and hydroch-
lorathiazide/triamterene were given the same rat-
ings by the patients. However, when the two
newer drugs, enalapril and verapamil SR were
compared with the older drugs, clear differences
were seen, which favored the newer drugs.

It could be argued that patients receiving enala-
pril and verapamil SR were more likely to be suffer-
ing from long-standing hypertension and concur-
rent diseases; therefore, any changes for the better
would result in positive responses. It also could be
likely that the newer agents were better tolerated
than the older drugs. With a variety of agents avail-
able to reduce blood pressure, patient satisfaction
with the prescribed drug often becomes a determin-
ing factor in the selection process.

Overall Assessment

The results of this study show that in treating hy-
pertension, family physicians selected antihyper-
tensives in a manner congruent with current
recommendations, which were based on the indi-
vidual needs of patients. In the treatment of a het-
erogeneous population of hypertensives, each of
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the drugs studied was effective in reducing dia-
stolic blood pressures without significant ad-
verse events in 55 to 64 percent of all patients
and in 79 to 85 percent of those who stayed on
therapy for 12 weeks. Enalapril and verapamil
SR were judged to be better than atenolol and
hydrochlorothiazide/triamterene for quality-of-
life measures.

The success of the Clinical Experience Network
is noteworthy. The physicians enrolled the pa-

tients, accurately completed the reports, and com- .

piled the data within 9 months. The excellent fol-
low-up-rates and level of compliance reflect the
rapport that exists between family physicians and
their patients and suggest that family practices are
an excellent resource for clinical studies.
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Editorial Comment

There would appear to be specific advantages in
the use of collaborative networks to study certain
questions relevant to family practice. In the study
reported above, the Clinical Experience Network
(CEN) demonstrates some of these advantages.
The large number of patients drawn from realistic

clinical settings over a broad geographic area and
from multiple practice types could be expected to
minimize some of the inherent problems that
often exist in studies of smaller populations in
more highly selected practices. In addition, the
data are derived in the crucible of realistic practice
settings rather than from the more artificial cir-
cumstances of the academic environment. The
heterogeneity of the investigators, as well as the
population studied, could reasonably be expected
to simulate the environment in which most pri-
mary care by family physicians is delivered.

In this study, a relatively unselected population
(as we commonly see in family practice) is divided
into four cohorts based on the physicians” selec-
tion of drug therapy for hypertension. Several var-
iables are then examined for similarities and dif-
ferences among those cohort groups. Although
the study is subject to certain biases, these biases
are those that are likely to exist in actual practice.

The reader is cautioned to avoid inferring con-
clusions that are not warranted. This is a descrip-
tive study and should be regarded as such. In my
opinion, it does, however, represent a meritorious
achievement that holds great promise for practice-
based research. It describes in some detail how
interested family physicians use basic drug ther-
apy with reasonable success in the treatment of a
common disorder. There appears to be a domi-
nance of appropriate prescribing behaviors in
these settings.

[ am aware that there are several networks of
practicing physicians in the country devoted to
the study of important health problems. I hope
that the publication of this study will encourage
sponsors to support well-designed studies by
these networks. I also implore readers to be pru-
dently critical as they interpret the results of these
kinds of studies. It is reasonable to expect that
there will appear an increasing number of studies
of this genre in the literature. Accurate interpreta-
tion can sometimes be as challenging as the ex-
periment itself.

Paul R. Young, M.D.
Lexington, KY
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