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Hypertension affects.20% of the adult population
in the United States and is a major risk for

cardiovascular complications and premature death.1,2

Although there are well-established differences be-
tween men and women with regard to the frequency
and severity of hypertension3,4 and the influence of
hypertension on cardiovascular morbidity and mortal-
ity,5,6 only a few studies have been prospectively
designed to assess efficacy and safety of various an-
tihypertensive regimens in women.

Recently, the combination of low-dose bisoprolol
(2.5, 5, or 10 mg) combined with low-dose hydrochlo-
rothiazide (6.25 mg) (bisoprolol/HCTZ) has been ap-
proved as first-line therapy for hypertension. Data
from 2 clinical studies7,8 were used to compare effi-
cacy and safety of this low-dose combination with
amlodipine and enalapril in men and women.

In all, 539 patients with uncomplicated mild to
moderate hypertension (seated diastolic blood pres-
sure [BP] 95 to 114 mm Hg) was used in these studies.
Both studies had a similar design except that the
second study included a placebo group, used higher
doses of enalapril, and included a 2-week-longer ti-
tration phase.

Both studies were multicenter, randomized, dou-
ble-blind, parallel, dose-escalation trials comparing
bisoprolol/HCTZ combination (2.5/6.25, 5/6.25, or
10/6.25 mg/day with amlodipine 2.5, 5, or 10 mg/day
and enalapril 5, 10, or 20 mg/day (also 20 mg twice
daily in the second study). Initially, patients entered a
4- to 5-week washout period followed by a dose
escalation period and an 8-week maintenance period.
Patients whose sitting diastolic BP was reduced to
,90 mm Hg on initial therapy did not escalate to the
higher dose. Patients concluded the trial with a 1-week
tapering-off period. Data from the beginning of the
studies to 12 weeks of treatment were summarized.
Patients with a seated diastolic BP,90 mm Hg were
considered controlled, whereas patients with diastolic

BP ,90 mm Hg or a reduction of.10 mm Hg were
considered responders. Change from baseline in vital
signs to the end of 12 weeks of treatment was com-
pared across treatment groups using analysis of vari-
ance. The Holm’s adjustment for multiple compari-
sons was used in assessing the p values for the various
treatment groups. All pairwise comparisons were
based on least-square means. The overall control and
response rates for treatment groups were compared
across subgroups and within subgroups using Fisher’s
exact test ata 5 0.05.

• • •
Baseline diastolic BP was 100 mm Hg in all 4

groups of patients (the bisoprolol/HCTZ, amlodipine,
enalapril, and placebo groups), whereas baseline sys-
tolic BP values were 153, 151, 153, and 154 mm Hg,
respectively (p5 NS).

Reductions in sitting diastolic BP, systolic BP, and
heart rate from baseline to week 12 during active
treatment for all patients are summarized in Table I.
There was a statistically significant reduction in BP
from baseline for all active drugs. In the placebo
group, only diastolic BP was significantly reduced.
Pairwise comparisons of treatments demonstrated a
statistically significant reduction in diastolic BP for
bisoprolol/HCTZ compared with placebo, amlodipine,
and enalapril. The reduction in systolic BP was sta-
tistically significant for bisoprolol/HCTZ versus pla-
cebo and enalapril, but not for amlodipine.

The overall control and response rates for bisopro-
lol/HCTZ were significantly better than the rates for
placebo and enalapril, but not significantly better than
amlodipine. The respective control rates were 67% for
bisoprolol/HCTZ, 58% for amlodipine, 47% for ena-
lapril, and 22% for placebo, with response rates being
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TABLE I Overall Changes in Vital Signs from Baseline to
Week 12 of Treatment

Diastolic BP
(mm Hg)

Systolic BP
(mm Hg)

Heart Rate
(beats/min)

Placebo (n 5 78) 22.2 20.1 0.1
Bisoprolol/HCTZ (n 5 152) 212.0 214.0 26.1
Amlodipine (n 5 154) 210.2 212.4 1.2
Enalapril (n 5 155) 28.2 29.5 0.5

For systolic and diastolic BP, changes from baseline were p ,0.001 for all
drug treatments, and when compared with placebo. When bisoprolol/HCTZ
was compared with amlodipine, changes in diastolic BP were at p 5 0.029;
for systolic BP, p 5 NS; and for heart rate, p ,0.001. When bisoprolol/HCTZ
was compared with enalapril for diastolic BP, the difference was at p ,0.001,
for systolic BP, p 5 0.003, and for heart rate, p ,0.001.
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73%, 69%, 54%, and 24%, respectively (Table II). Of
those patients achieving and maintaining control, 49%
of the bisoprolol/HCTZ patients were receiving the
lowest 2 doses, whereas only 30% of the amlodipine
and 26% of the enalapril patients were receiving the
lowest 2 doses.

There were 345 men and 194 women in the pop-
ulation under study. There were no significant differ-
ences in vital signs at baseline. In men, bisoprolol/
HCTZ was significantly better than placebo at reduc-
ing both systolic and diastolic BP and significantly
better than enalapril at lowering diastolic but not sys-
tolic BP. There was no difference when compared
with amlodipine. Similar changes were noted in
women.

In male patients, the overall control and response
rate for bisoprolol/HCTZ were significantly better
than the rates for placebo, but not significantly better
than amlodipine or enalapril (Figure 1). The respec-
tive control rates were 61% for bisoprolol/HCTZ,

52% for amlodipine, 47% for enalapril, and 17% for
placebo. Among patients achieving and maintaining
control, 43% of the bisoprolol/HCTZ patients were
receiving the lowest 2 doses, whereas only 22% of the
amlodipine and 27% of the enalapril patients were
receiving the lowest 2 doses.

In female patients, the overall control rate for biso-
prolol/HCTZ was significantly better than placebo and
enalapril but no different from amlodipine. The re-
spective control rates were 75% for bisoprolol/HCTZ,
71% for amlodipine, 47% for enalapril, and 30% for
placebo. Among patients achieving and maintaining
control, 58% of the bisoprolol/HCTZ patients were

receiving the lowest 2 doses,
whereas 45% of the amlodipine and
25% of the enalapril patients were
receiving the lowest 2 doses.

Seventy-nine of the 347 random-
ized male patients (23%) and 60 of
194 female patients (32%) experi-
enced an adverse event that was con-
sidered drug related (Table III).

The most frequently reported
drug-related adverse events in male
patients were for bisoprolol/HCTZ:
asthenia (6%), headache (4%), and
dizziness (3%); for those taking am-
lodipine, adverse events were pe-
ripheral edema (8%), nonspecific
edema (5%), asthenia (5%), and diz-
ziness (3%), and for those taking
enalapril, adverse events were head-
ache (7%), cough (4%), and asthenia
(4%).

The most frequent adverse events
for female patients on bisoprolol/
HCTZ were headache (7%) and as-
thenia (5%); for those taking amlo-
dipine, adverse events were nonspe-
cific edema (12%), peripheral edema
(10%), and headache (6%), and for
enalapril-treated patients, adverse

events were headache (13%), dizziness (8%), and
cough (6%). Table III summarizes the most important
drug-related adverse events in male and female pa-
tients.

• • •
The main purpose of antihypertensive therapy is to

reduce blood pressure to normal or acceptable levels
without significant unwanted side effects and to re-
duce the risk of hypertension-related complications. In
general, about 50% to 60% of men and women re-
spond adequately to various antihypertensive mono-
therapies.9 However, some evidence suggests that cer-
tain classes of drugs may be better in women. Women
in general have lower plasma renin activity than men
and may respond less well to angiotensin-converting
enzyme inhibitors andb blockers.10,11 Diuretics may
have an added benefit for older women because they
can help prevent hip fractures.12,13

The main objective of this analysis was to access
and compare the degree of BP reduction as well as the

TABLE II Overall Control and Response Rates With Each
Drug Treatment

% Controlled* % Responded†

Placebo (n 5 78) 22 24
Bisoprolol/HCTZ (n 5 152) 67 73
Amlodipine (n 5 154) 58 69
Enalapril (n 5 155) 47 54

*Diastolic BP ,90 mm Hg; †Diastolic BP reduced to ,90 or by $10 mm Hg.
Compared with placebo, controlled and response rates were at p ,0.001

for all drug treatments. Controlled and response rates were similar (p 5 NS)
between bisoprolol/HCTZ and amlodipine, but significantly different (p
,0.001) when comparing bisoprolol/HCTZ with enalapril.

FIGURE 1. Control rates in men and women with each drug regimen. Tiers represent
percentage of patients controlled with the initial, medium, and high doses of each
drug. B/H 5 bisoprolol/hydrochlorothiazide; A 5 amlodipine; E 5 enalapril.
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response and control rates of men and women with
mild to moderate hypertension, with the 3 regimens
used. The greater BP response in both men and
women was noted with the low-dose combination of
bisoprolol/HCTZ, which was significantly better than
enalapril but marginally significant compared with
amlodipine (p5 0.06)

Likewise, control and response rates with bisopro-
lol/HCTZ were significantly higher than enalapril, but
similar to amlodipine. As expected, women responded
better to amlodipine than enalapril, achieving both
greater reduction in systolic and diastolic BP and
higher response and control rates. However, this study
demonstrated that the response of women to the low-
dose combination of bisoprolol/HCTZ was equally
good or better than the response in men. BP reduction
in bisoprolol/HCTZ-treated women was greater than
that in men and in amlodipine-treated women. It ap-
pears that the addition of a low-dose diuretic to theb
blocker bisoprolol greatly enhances efficacy.

Whether treatment of hypertension reduces cardio-
vascular complications in women has been a subject
of controversy. Women, particularly younger white
women, are at lower risk for cardiovascular compli-
cations and most studies have not included adequate
numbers for valid statistical comparisons.14–17In con-
trast, convincing evidence exists that treatment of
hypertension benefits black women, and more recent
studies demonstrated reduction of cardiovascular
events in older women.6,17 Most studies that have

demonstrated reduction in strokes, heart attacks, and
other cardiovascular complications used diuretics and
b blockers as the mainstay of treatment of hyperten-
sion and they have been recommended as preferred
first-line therapy in the Joint National Committee re-
ports.18

The low-dose combination of bisoprolol/HCTZ
is an effective regimen with side effects similar to
placebo in both men and women. This low-dose,
fixed combination therapy has been suggested as
an alternative, first-line therapy for the manage-
ment of hypertension.
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TABLE III Drug-Related Adverse Events (%)

Bisoprolol/HCTZ Amlodipine Enalapril

Male Patients (n 5 347)

Any 20 27 22
Headache 6 5 7
Asthenia 6 5 4
Dizziness 3 3 1
Peripheral
Edema 1 8 0
Nonspecific
Edema 0 5 0
Cough 0 2 4

Female Patients (n 5 194)

Any 28 29 32
Headache 7 6 13
Asthenia 5 2 4
Dizziness 3 2 8
Peripheral
Edema 2 10 0
Nonspecific
Edema 2 12 4
Cough 0 2 6

There was no statistical difference between therapies.
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