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ABSTRACT
A randomized, double-masked,
parallelgroup, multicenter clinical trial was conducted to compare the efficacy, tolerability, and effects on quality of life associated
with treatment regimens including the angiotensin II receptor antagonist losartan,
with hydrochlorothiazide
(HCTZ) added
as needed, with regimens including the
dihydropyridine
calcium channel blocker
amlodipine with HCTZ added as needed.
The trial included patients whose sitting
diastolic blood pressure (SiDBP) measurements were between 95 and 114 mm
Hg, inclusive,
at placebo baseline. Patients were randomized to receive either
losartan
or amlodipine
in a doublemasked, double-dummy
fashion. A 4week placebo washout period was followed by a 12-week active treatment
period. Patients in the losartan arm (n =
97) were initially given 50 mg of oral

(PO) losartan once a day (QD); the medication could be titrated to 50-mg losarn&12.5-mg HCTZ PO QD after 4 weeks,
followed by 50-mg losartan plus 25-mg
HCTZ PO QD after 8 weeks as necessary.
Patients in the amlodipine group (n = 93)
received 5-mg amlodipine PO QD, which
could be titrated to 10 mg PO QD after 4
weeks, followed by 10 mg plus 25-mg
HCTZ PO QD after 8 weeks. Medication
was titrated upward as necessary
to
achieve trough SiDBP ~90 mm Hg. Efficacy, tolerability,
and quality-of-life
scores were assessed after 12 weeks of
therapy with each regimen. Trough SiDBP
reductions after 4, 8, and 12 weeks of
therapy were clinically comparable (losartan group: 7.3, 10.4, and 11.1 mm Hg,
respectively; amlodipine group: 7.9, 11.2,
and 11.8 mm Hg, respectively).
Similar
reductions in systolic blood pressure were
also seen for both treatment groups. The
percentage
of patients
reaching
goal
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SiDBP (defined as trough SiDBP ~90 mm
Hg or SiDBP 290 mm Hg with a 210 mm
Hg drop from placebo baseline) was comparable for the two groups, with 68% of
patients in the losartan group and 71% of
patients in the amlodipine group reaching
goal. Significantly
more patients in the
amlodipine
group had drug-related
adverse experiences (27% vs 13%). In particular, drug-related
edema was more
common in patients receiving the amlodipine regimen than in those receiving the
losartan regimen (11% vs 1%). Patients in
the amlodipine arm reported significantly
more bother due to edema, regardless of
whether edema was present at baseline,
than did patients in the losartan arm (12%
vs 2%) although overall quality of life
was not different in the two treatment
groups. This study demonstrates
that a
regimen of losartan with HCTZ added as
needed, when compared with a regimen
of amlodipine
with HCTZ added as
needed, provides comparable efficacy and
superior tolerability and less bother to patients with respect to edema.

INTRODUCTION
Hypertension is the most prevalent cardiovascular disorder in the United States affecting more than 50% of Americans older
than 60 years of age.’ Data based on the
NHANBS III survey2 indicate that as many
as 50 million Americans have elevated
blood pressure (140/90 mm Hg or greater).
Of these 50 million, 65% are aware that
they have elevated blood pressure, 49%
are treated for their hypertension, and only
21% have controlled blood pressure with
treatment. Although these percentages have
improved when compared with those from
a decade earlier, there are still many patients with elevated blood pressure who

are untreated or undertreated, despite the
availability of a wide array of antihypertensive medications.
A stated goal of the JNC V recommendations is “to guide practicing physicians
and other health care professionals in their
care of hypertensive patients.“3 The usefulness of JNC V may be limited by the lack
of generalizability of specific guidelines to
individual patients4 and/or by the lack of
consistency of the recommendations
with
physician experience in treating hypertension. Clinical trial data have demonstrated
reduced cardiovascular mortality or morbidity in hypertensive patients treated with
diuretics and beta-blockers (reviewed in the
Hypertension Detection and Follow-up Program Cooperatives) and these regimens
have been classified by the JNC V as “prefer&’ first-line agents for the treatment of
hypertension. Nevertheless, a recent survey
reported that physicians use these two
classes of antihypertensive
medication in
less than 30% of newly diagnosed hypertensive patients6 In contrast, other classes
of antihypertensive
agents, including angiotensin-converting
enzyme inhibitors and
calcium channel blockers, accounted for
63% of initial therapy in the same survey.
Physicians appear to be selecting drug treatment for hypertension based on factors beyond guidelines and data on possible morbidity and mortality benefits.
The renin-angiotensin-aldosterone
system is an important target for antihypertensive therapy. The active component of
this system is angiotensin II, which acts on
target organs, including the adrenal cortex,
blood vessels, and kidney, to stimulate aldosterone synthesis and secretion, vasoconstriction, and renal sodium reabsorption.7 The end result of these actions is an
increase in blood pressure. Recently, losartan, an angiotensin II (type AT,) receptor
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antagonist, has been cleared for clinical
use in the treatment of hypertension. All
known actions of angiotensin II on cardiovascular homeostasis are mediated through
the AT, receptor, thus making it an ideal
target for antihypertensive therapy. Extensive clinical trials of losartan have verified
its efficacy and tolerability.“1o
The dihydropyridine
calcium channel
blockers are another class of antihypertensive agents that have important clinical
efficacy in the treatment of hypertension.
These agents reduce systemic arterial
pressure mainly through their ability to
relax vascular smooth muscle cells.”
The usefulness of an antihypertensive
medication depends on both the efficacy
and tolerability of the agent, and evaluations of the various therapeutic regimens
should consist of measurements of both of
these variables. Whereas determination of
the clinical efficacy of antihypertensive
medications is relatively straightforward,
assessment of tolerability or patient perception of a change in quality of life in response to administration of these agents is
more complicated. Efforts have been made
to design instruments that are able to measure the effects of antihypertensive
therapy on patient quality of life and to detect
differences
in these measures between
classes of antihypertensive agents.12J3
The purpose of this study was to compare the efficacy of losartan alone and
combined with low doses of hydrochlorothiazide (HCTZ) with that of the dihydropyridine calcium channel blocker amlodipine alone and combined with low
doses of HCTZ in the treatment of patients with mild and moderate hypertension. This study was also designed to
compare adverse-event rates and patientreported quality-of-life
assessments between the two regimens.
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AND METHODS

Study Design
This multicenter, double-masked,
prospective, randomized, parallel-group clinical study compared the antihypertensive
efficacy, tolerability, and quality-of-life effects of therapy with losartan 50 mg alone
or with HCTZ 12.5 mg or 25 mg versus
amlodipine 5 mg alone or 10 mg alone or
with HCTZ 25 mg in patients with essential hypertension. The study included a 4week placebo baseline period followed by
a 12-week active treatment period. This
study was performed at 20 medical centers, and the study protocol was approved
by each local institutional review board.

Patients
Patient eligibility was established by a
complete medical history, physical examination, and laboratory screening, including a complete blood count with measurement of serum electrolytes, blood urea
nitrogen, creatinine, transaminases,
and
alkaline phosphatase; urinalysis; and electrocardiogram. Men and women 21 years
of age or older with mild-to-moderate
hypertension (trough sitting diastolic blood
pressure [SiDBP] between 95 and 114 mm
Hg, inclusive) and no known drug hypersensitivity to the study medications were
eligible for enrollment into the study. Exclusion criteria also included significant
cardiovascular, cerebrovascular, renal, or
hepatic disease; recent myocardial infarction; and secondary hypertension. Patients
with clinically significant laboratory abnormalities, pregnant women, and women
of childbearing age who were not using
an approved method of contraception
were also excluded.
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Study Procedures
All participants were required to provide written informed consent as approved
by the institutional review board at each
of the participating
study centers. Quality-of-life questionnaires
were completed
by all participants, and all antihypertensive medications
were discontinued
before beginning the 4-week placebo baseline period. During the placebo baseline
period, all participants received 3 tablets
daily-l
placebo tablet matching losartan, 1 placebo tablet matching amlodipine, and 1 placebo tablet matching
HCTZ. The patients were monitored every
2 weeks for vital signs and adverse experiences. Laboratory assessment was obtained after the 4-week placebo period.
No antihypertensive
drugs other than the
study drugs were allowed during the
study.
The blood pressure measurement used
for assessment of efficacy in this study
was a trough SiDBP measurement taken
22 to 26 hours after ingestion of the last
dose of study medication. Blood pressure
was measured with a standard mercury
sphygmomanometer
by clinic personnel
who were certified through a standardized
training program according to the American Heart Association guidelines for the
measurement of blood pressure.
Patients with two mean trough SiDBP
measurements
between 95 and 114 mm
Hg, inclusive, that did not differ by more
than 7 mm Hg, inclusive, at weeks 2 and 4
of the placebo baseline period and with no
exclusion criteria were considered eligible
for entry into the active treatment period.
At the end of the baseline period, patients
were stratified by diastolic blood pressure
(stratum I: SiDBP, 95 to 104 mm Hg; stratum II: SiDBP, 105 to 114 mm Hg).

Patients were then randomized to receive either the losartan or amlodipine regimens in double-masked
fashion. During
the 12-week active treatment period, patients had scheduled office visits at 4, 8,
and 12 weeks. During these visits, blood
pressure and heart rate were measured,
and patients were monitored for adverse
experience. Controlled blood pressure was
defined as mean trough SiDBP c90 mm
Hg. In patients whose blood pressures
were not adequately controlled (ie, if the
mean trough SiDBP remained 290 mm
Hg), medications were titrated as follows:
in the losartan group, patients initially received 50 mg once a day (QD); medications could be titrated to losartan 50 mg
plus HCTZ 12.5 mg QD after 4 weeks,
followed by losartan 50 mg and HCTZ 25
mg QD after 8 weeks. Patients in the amlodipine group initially received 5 mg QD,
and medications could be titrated to 10 mg
after 4 weeks and 10 mg plus 25-mg HCTZ
after 8 weeks of treatment as necessary.
For each step of the titration, patients received three tablets (Cozaar@,* Hyzaar@,*
Norvasc@+ 5 mg or 10 mg, HCTZ 25 mg,
or their matched placebos). Patients were
requested to take medications
between
6:30 and 9:30 AM. At the end of the 12week treatment period, a follow-up clinical examination, electrocardiogram,
quality-of-life measures, and laboratory safety
assessment profile were obtained.
Patients were eligible for early randomization if their mean SiDBP was 110
mm Hg or greater after 2 weeks of the
placebo baseline period, and if a repeat

*Trademark: Merck & Co., Inc., West Point, Pennsylvania.
+Trademark Pfizer Labs Division, Pfizer Inc., New
York, New York.
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blood pressure measurement within 3 days
confirmed the elevation. Patients with
similarly elevated mean SiDBP after 6
weeks of active therapy were eligible for
accelerated titration, provided the elevation was confirmed 1 week later.
Statistical Analysis

Baseline comparability of the two treatment groups with respect to demographic
and clinical characteristics was assessed
using Student’s t test and Fisher’s exact
test. Changes in blood pressure and pulse
were analyzed using the paired t test for
within-group differences and analysis of
variance (ANOVA) for between-group
differences. The ANOVA model included
terms for overall mean, treatments, center, level of pretreatment diastolic blood
pressure (stratum I: SiDBP, 95 to 104 mm
Hg; stratum II: SiDBP, 105 to 114 mm
Hg), and the interaction of treatments with
centers and strata. The primary end point
of the study was the change in mean
trough SiDBP from baseline to the end of
the study. With 85 assessable patients per
group, the study had 95% power to detect
a 5-mm Hg change as statistically significant at the 0.05 level (two sided).
Comparisons were also made between
treatment groups with respect to the number of patients who reached goal SiDBP
at the study end. This goal was an SiDBP
~90 mm Hg, or SiDBP 290 mm Hg but
with a reduction in SiDBP of at least 10
mm Hg from baseline. The Mantel-Haenszel test was used in this comparison.
A battery-of-scales questionnaire, composed of questions from previously validated questionnaires, was used to evaluate
differences in quality of life. Seven domains of health-related quality of life were
included: symptom bother, overall health
612

perceptions, psychologic well-being, social functioning, sleep disturbance, cognitive functioning, and sexual functioning.
The symptom bother inventory, containing responses of “not at all,” “little,”
“moderately,” “quite a bit,” or “extremely,” was used to assess changes in
disease- and treatment-related complaints
between baseline and week 12. Items from
the symptom inventory were analyzed individually. The percentage of patients who
responded “not at all” or “little” to the fust
31 items and “no” to the final item as opposed to the percentage of those who responded “moderately,” “quite a bit” or “extremely” to the first 3 1 items and ,“yes” to
the final item was determined in each time
period. Differences between treatment
groups were compared using the chisquare test, and within-group changes
were analyzed via McNemar’s test. The
symptoms included dry mouth, headaches,
weakness in limbs, blurred vision, shortness of breath, swollen ankles, constipation, bad taste in mouth, feeling of burnt
mouth, blocked or runny nose, nausea, rash
on body, itching, cramps in legs, pain in
joints and hands, shaky hands, racing
heart, heartburn, sore throat, dry cough,
sweating, wheezing, dry eyes, mouth ulcers, light sensitivity, cold hands or feet,
nocturia, diarrhea, flushing of face, heart
pounding, and faintness. The symptoms of
swollen ankles, headache, and flushing
were emphasized. A Bonferroni correction
for multiplicity was employed (alpha I
0.017 for significance). For all other symptoms, treatment differences were considered significant at alpha I 0.01. In addition, the domains of general health and
sexual function were emphasized. A Bonferroni correction for multiplicity was used
(alpha < 0.025) for comparing treatments
with regard to these two domains.
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For four of the other six quality-of-life
scales, differences
between
treatment
groups were considered significant at an
alpha level of 0.05. Quality-of-life indices,
including treatment, studies, and their interaction, were compared between treatment groups using an ANOVA model that
included treatment, studies, and their interaction. Likewise, within-group changes
were analyzed using a paired t test.
The incidence of adverse experiences,
abnormal laboratory findings, and clinically significant changes in physical examination and electrocardiogram
were all
considered in the evaluation of the study
and tolerability of the two regimens. Differences in the overall incidence of adverse events
were compared
using
Fisher’s exact test.

ceived some antihypertensive
therapy the
month before study entry; the most commonly used antihypertensive
drugs overall were lisinopril (17%), HCTZ (13%),
diltiazem (ll%),
and nifedipine
(8%).
Forty-nine (26%) of the 190 patients entered the active treatment phase of the
study before the end of the 4-week
placebo period. Twenty-eight of these patients were randomized to the losartan regimen and 21 to the amlodipine regimen
(P = NS). Of the 190 patients who entered
the active treatment phase, 89% (86 of
97) of the losartan group and 88% (82 of
93) of the amlodipine group completed all
12 weeks of therapy. An equal number of
patients (11) from each treatment group
did not complete the study. The most
common reason overall for withdrawal
was adverse clinical experience (Table II).

RESULTS
Patients
A total of 190 patients-97
treated with
losartan alone or combined with HCTZ
and 93 treated with amlodipine alone or
combined with HCTZ-were
entered into
this study. The demographic and clinical
characteristics of the patients are summarized in Table I. There were no statistically significant differences between treatment groups in patients’ characteristics at
baseline. Patients were similar between
treatment
groups with respect to sex
(male, 54% overall), age (combined mean
age, 55 years), and race (white, 79%;
black, 17%). The average SiDBP at baseline was 101 mm Hg for each treatment
group. Forty-nine
patients (27 losartan,
22 amlodipine) were found to have moderate hypertension
as defined by SiDBP
between 105 and 114 mm Hg, inclusive.
Eighty-three
percent of the patients re-

Reductions in mean trough SiDBP are
illustrated in Table III and Figure 1. The
data in Table III are divided into stratum
I, stratum II, and all patients. The data in
Figure 1 are for all patients. Similar reductions in blood pressure were observed
between treatment regimens. The mean
reduction in SiDBP at 12 weeks in the
losartan group was 11.1 mm Hg, whereas
that in the amlodipine
group was 11.8
mm Hg. The 95% confidence interval for
the difference between treatments (losartan-amlodipine,
point estimate f 0.7 mm
Hg) in BP reduction between losartan
and amlodipine was -1.6 to +3.1 mm Hg;
thus the two regimens were comparable
in their effect on SiDBP. At week 12, the
distribution of treatments among patients
was as follows: in the losartan group, 32
patients (33%) remained on losartan 50
mg alone. Twenty-seven
patients (28%)
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Table I. Patient demographics

and clinical characteristics.*
Low-tan Regimen

(n = 97)

Amloclipine Regimen
(n = 93)

Age (Y)+
Male
Female
All
Sex (%)
Male

52 f 12

Female
Race (%)
Black
White
Hispanic
Oriental
Other
Previous treatment (%)
Yes
No
Duration of hypertension (y)t
Baseline SiDBP (mm Hg)t

572 12
55 + 13

54& 13
54& 10
54* 12

53 (55)

49 (53)

44 (45)

44 (47)

15 (15)
80 (82)

17 (18)
70 (75)

0 (0)
l(1)
1 (1)

3 (3)
2 (2)
l(1)

88 (91)

88 (95)

9 (9)
10*9
101 f 5

SiDBP = sitting diastolic blood pressure.
*There were no statistically significant differences
tAverage f SD.

between the two groups.

were on 50-mg losartan and 12.5-mg
HCTZ, and 38 (39%) were on 50-mg losartan and 25-mg HCTZ. In the amlodipine group, 34 patients (37%) remained
on amlodipine
5 mg alone, 30 patients
(32%) were on 10 mg alone, and 29 patients (3 1%) were on lo-mg amlodipine
and 25-mg HCTZ, including
1 patient
(1%) whose treatment was titrated to 5mg amlodipine and 25-mg HCTZ and has
been included in the group receiving amlodipine 10 mg/HCTZ 25 mg for the purposes of patient totals only (Figure 2).
Table IV and Figure 3 illustrate the reduction in mean trough sitting systolic
blood pressure (SiSBP) in each treatment
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5 (5)
11 +8
101 f 5

group. The data in Table IV are divided
into stratum I, stratum II, and all patients;
the data in Figure 3 are for all patients. The
losartan and amlodipine regimens were
comparable in their ability to reduce SiSBP
at the end of the 12-week treatment period.
When response was evaluated based on
the percentage of patients who achieved
an SiDBP ~90 mm Hg, 51 patients (53%)
in the losartan group were successful,
compared with 47 (51%) in the amlodipine group (P = NS). Patients who did not
achieve the goal of SiDBP <90 mm Hg
but who had an SiDBP 290 mm Hg and
achieved a reduction in SiDBP 210 mm
Hg from baseline included 14 patients
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Table II. Reasons for patient withdrawal

from the study.

Losartan + HCTZ
(n = 97)

Amlodipine f HCTZ
(n = 93)

All
(N = 190)

No.

%

No.

%

No.

%

P

4
1
3
3
11

4
1
3
3
11

7
1
3
0
11

8
1
3
0
12

11
2
6
3
22

6
1
3
2
12

NS
NS
NS
NS
NS

Reasons for withdrawal
Adverse clinical experience
Lost to follow-up
Other
Therapy ineffective
Total patient withdrawals
HCTZ = hydrochlorothiazide.

(14%) in the losartan group and 19 patients (20%) in the amlodipine group (P =
NS). Patients whose pretreatment SiDBP
was between 105 and 114 mm Hg, inclusive, were more likely to achieve goal
blood pressure, as defined by SiDBP ~90
mm Hg or 290 mm Hg and 2 10 mm Hg
decrease, with the amlodipine regimen as
compared with the losartan regimen (amlodipine group, 22 of 22 [ lOO%]; losartan
group, 19 of 27 [70%]; P = 0.005).
However, overall, 68% of all patients in the losartan group reached goal, as did 71% of
all patients in the amlodipine group (P=
NS) (Figure 4). The average sitting pulse
in the two treatment groups at week 12
was not significantly different from baseline (data not shown).

Adverse Experiences
Of the 190 patients entered into the acperiod, 27% (52 patients)
had adverse experiences during the placebo
washout period. The events were evenly
divided between the two treatment groups.
tive treatment

The most common adverse experience reported during the placebo period was
headache (9%). Approximately two thirds
of the patients reported adverse experiences during active treatment (Table V).
The overall incidence of adverse experiences was similar in the two groups (losartan, 63%; amlodipine, 68%). Edema,
headache, upper respiratory tract infection,
and dizziness were the most commonly reported adverse experiences during the treatment phase of the study. Significantly more
patients treated with amlodipine reported
adverse experiences that were considered
drug related than did patients treated with
losartan (27%, amlodipine regimen; 13%,
losartan regimen; P = 0.029). Edema was
significantly more common in the amlodipine treatment group than in the losartan
group (14% vs 2%; P = 0.003). In addition, drug-related edema was also significantly more common in the amlodipine
treatment group compared with the losartan group (11% vs 1%; P = 0.004).
Twelve patients withdrew due to adverse experiences during the active treat-

615

12

8

4

12

8

4

Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine

Losartan

Treatment*

70
71
70
71
70
71
27
22
27
22
27
22
97
93
97
93
97
93

n

98.4 f 2.8
98.5 f 2.7
98.4 f 2.8
98.5 f 2.7
98.4 f 2.8
98.5 f 2.7
108.3 f 2.7
108.9 zt 2.4
108.3 f 2.7
108.9 + 2.4
108.3 zt 2.7
108.9 f 2.4
101.1 f 5.3
101.0 f 5.1
101.1 f 5.3
101.0 f 5.1
101.1 f 5.3
101.0 f 5.1

Mean f SD

68
71
69
71
69
71
27
22
27
22
27
22
95
93
96
93
96
93

n

91.1 2
90.5 f
88.3 f
88.7 f
88.0 f
88.4 f
101.1 f
101.0 f
97.1 +
93.1 +
95.4 +
91.9 f
94.0 +
93.0 f
90.8 +
89.8 i
90.1 f
89.2 f

10.6
8.4
9.3
7.9
8.4
8.8
8.3
7.6
7.8
4.9
8.6
6.8
10.9
9.3
9.7
7.5
9.0
8.5

Mean + SD

Treated SiDBP

68
71
69
71
69
71
27
22
27
22
27
22
95
93
96
93
96
93

n

-7.3
-8.0
-10.1
-9.8
-10.4
-10.2
-7.2
-7.9
-11.2
-15.7
-12.9
-17.0
-7.3
-7.9
-10.4
-11.2
-11.1
-11.8

f
2
f
f
f
f
f
f
f
f
f
f
*
f
+
+
+
+

9.5
7.9
8.4
8.4
7.5
9.1
7.8
6.8
7.1
4.3
8.4
5.9
9.0
7.6
8.0
8.0
7.9
8.9

Mean f SD

Difference

0.25

0.99

0.12

0.02’

0.91

0.98

0.80

0.85

P

‘Losartan 50 mg alone at week 4; alone or with hydrochlorothiazide
(HCTZ) 12.5 mg at week 8; alone or with HCTZ 12.5 mg or 25 mg at week 12. Amlodipine 5 mg alone at week 4; amlodipine 5 mg or 10 mg at week 8; amlodipine 5 mg, 10 mg, or 10 mg + HCTZ 25 mg at week 12.
+Significance was set at P < 0.05.

All patients

II (SiDBP 105-114 mm Hg)

12

8

4

Week

Baseline SiDBP

in trough sitting diastolic blood pressure (SiDBP). Values are given as absolute mean + SD.

Strata
I (SiDBP 95-104 mm Hg)

Table III. Reductions

%

j

F

Ft
5!
3
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Baseline Week 4

Week 8

Week 12
0

n
Ei
I

Losartan
Amlodipine

-8

E
%I
a -13
i7j
d
-18
Week 4
Losartan
Amlodipine

Figure

-7.3
-7.9

f 9.0
i 7.8

Week 8
SE
0.9
0.8

-10.4
-11.2

i 8.0
i 8.0

Week 12
SE
0.8
0.8

-11.1
-11.8

f 7.9
i 8.9

SE
0.8
0.9

1 Changes in mean (? SD) trough sitting diastolic blood pressure (SiDBP) at
weeks 4, 8, and 12 in patients receiving losartan (50 mg alone at week 4; alone
or with hydrochlorothiazide
[HCTZ] 12.5 mg at week 8; alone or with HCTZ
12.5 mg or 25 mg at week 12) or amlodipine (5 mg alone at week 4; 5 mg or
10 mg at week 8; 5 mg or 10 mg alone or 10 mg with 25 mg HCTZ at week
12). SE = standard error.

ment period, seven (8%) in the amlodipine group and five (5%) in the losartan
group (P = NS). Of these, four (4%) were
considered drug related in the amlodipine
group and three (3%) were considered
drug related in the losartan group (P =
NS). Thirteen percent of the study group
had one or more abnormal
laboratory
finding. The most frequent laboratory adverse
experience
was hypertriglyceridemia (4%). There were no clinically
significant differences in laboratory adverse experiences overall or in laboratory
adverse experiences
due to drug treatment between the two treatment groups
(data not shown).

Qua&

of Life

The battery-of-scales quality-of-life instrument was administered at baseline and
after 12 weeks of therapy. An important
objective of this study was to compare the
effect of the losartan and amlodipine regimens on the patient’s quality of life with
respect to (a) general health, (b) sexual
functioning, and (c) symptom bother due
to headache, flushing, and edema. As outlined in Table VI, there were no statistical
differences between the two therapies in
the domains of general health, sexual
functioning, or for the other scales of quality of life listed in the table.
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n

Group

n

Group

Losartan 50 mg

32

111

Amlodipine 5 mg

34

15-11

Losartan 50 mg + HCTZ 12.5 mg

27

m

Amlodipine

10 mg

30

m

Low-Ian

30

m

Amlodipine

10 mg + HCTZ 25 mg

29’

50 mg + HCTZ 25 mg

TOTAL

97

TOTAL

93

50%
40% -

n=38

Losartan

n=34

Amlodipine

Figure 2. Distribution of treatments at the end of 12 weeks of therapy. *Includes one
patient who was given amlodipine
5 mg + HCTZ 25 mg. HCTZ = hydrochlorothiazide.
In terms of patient-perceived
symptom
bother, there was no statistical difference
between the losartan regimen and the amlodipine regimen in the domain of symptom bother due to headache and flushing;
however, there was a significantly higher
incidence of bother due to edema in the
amlodipine
group than in the losartan
group after 12 weeks of treatment, regardless of whether the symptom was present at baseline (12% vs 2%; P = 0.01)
(Table VII). The lack of statistical differences between treatments for the remaining domains of the quality of life may be
the result of inadequate sensitivity of the
instrument to detect change or the lack of
a true difference between these domains
of the quality of life.
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At the end of the 1Zweek active therapy period, patients answered
a selfadministered questionnaire regarding their
satisfaction
with the treatment they received during the study. There was no difference between treatments in terms of
patient satisfaction. Approximately
60%
of patients in each group were satisfied
with their study therapy, and approximately 70% indicated that they would be
willing to remain on that therapy.

DISCUSSION AND CONCLUSIONS
This clinical trial demonstrated that regimens including a fixed dose of losartan
alone or in combination with 12.5 mg or
25 mg of HCTZ provided similar efficacy

12

8

4

12

8

4

12

8

4

Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losattan
Amlodipine
Losartan
Amlodipine
Losaltan
Amlodipine

Losartan

Treatment*

70
71
70
71
70
71
27
22
27
22
27
22
97
93
97
93
97
93

n

151.7 f 16.5
151.7 -(_16.2
151.7 + 16.5
151.7 f 16.2
151.7 f 16.5
151.7 + 16.2
159.0 f 11.4
165.0 f 14.8
159.0 f 11.4
165.0 f 14.8
159.0 + 11.4
165.0 + 14.8
153.7 f 15.5
154.9 + 16.7
153.7 f 15.5
154.9 + 16.7
153.7 + 15.5
154.9 zt 16.7

Mean f SD

68
71
69
71
69
71
27
22
27
22
27
22
95
93
96
93
96
93

n

147.0 f
142.3 +
141.7 +
140.7 f
141.1 f
140.3 f
149.1 f
153.5 f
144.8 +
143.1 *
140.3 f
138.7 f
147.6 f
145.0 *
142.5 +
141.3 f
140.9 f
139.9 f

19.9
15.6
16.1
14.4
16.1
15.8
10.6
14.5
15.0
11.3
14.6
13.6
17.7
16.0
15.8
13.7
15.7
15.2

Mean + SD

Treated SiSBP

68
71
69
71
69
71
27
22
27
22
27
22
95
93
96
93
96
93

n

-4.6
-9.4
-10.1
-11.0
-10.7
-11.5
-9.9
-11.5
-14.2
-21.9
-18.7
-26.3
-6.1
-9.9
-11.3
-13.6
-12.9
-15.0

+ 15.3
f 14.6
f 16.6
-c 16.0
f 14.4
f 17.8
f 11.4
f 15.1
f 16.2
+ 11.9
+ 16.2
2 13.1
+ 14.4
+ 14.6
f 16.5
f 15.8
+ 15.3
-c 17.9

Mean + SD

Difference

0.39

0.31

0.58

0.24

0.23

0.88

0.98

0.74

0.40

P

SiDBP = sitting diastolic blood pressure.
‘Losartan 50 mg alone at week 4; alone or with hydrochlorothiazide
(HCTZ) 12.5 mg at week 8; alone or with HCTZ 12.5 mg or 25 mg at week 12. Amlodipine 5 mg alone at week 4; amlodipine 5 mg or 10 mg at week 8; amlodipine 5 mg, 10 mg, or 10 mg + HCTZ 25 mg at week 12.

All patients

II (SiDBP 105-114 mm Hg)

Strata
I (SiDBP 95-104 mm Hg)

Week

Baseline SiSBP

Table IV Reductions in trough sitting systolic blood pressure (SiSBP). Values are given as absolute mean + SD.
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Baseline Week 4

Week 8

Week 12
0

n

-6

Losattan
Amlodipine

I

-9

2

El -12

cn
i7j
u

-15
-18

J

Week 4
Losartan
Amlodipine

Figure

-6.1
-9.9

* 14.4
i 14.6

SE
1.5
1.5

-11.3
-13.6

f 16.5
zt 15.8

Week 12
SE
1.7
1.6

-12.9
-15.0

zt 15.3
f 17.9

SE
1.6
1.9

3. Changes in mean (t. SD) trough sitting systolic blood pressure (SiSBP) at
weeks 4,8, and 12 in patients receiving losartan (50 mg alone at week 4; alone
or with hydrochlorothiazide
[HCTZ] 12.5 mg at week 8; alone or with HCTZ
12.5 mg or 25 mg at week 12) or amlodipine (5 mg alone at week 4; 5 mg or
10 mg at week 8; 5 mg alone or 10 mg alone or with 25 mg HCTZ at week
12). SE = standard error.

and better tolerability
with respect to
edema compared with a regimen that included a titrated dose of amlodipine alone
or in combination with HCTZ.
Both treatment regimens provided excellent blood pressure reduction, Mean
SiDBP and SiSBP were significantly reduced from baseline in both treatment
groups. The reduction in blood pressure
was not significantly
different between
treatment groups. Goal blood pressure reduction
(SiDBP ~90 mm Hg) was
achieved by 53% of patients in the losartan group and 51% of patients in the amlodipine group. An additional 14% of patients from the losartan group and 20% of
patients from the amlodipine group who
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Week 8

did not achieve an SiDBP ~90 mm Hg decreased their blood pressure 210 mm Hg
from baseline.
Losartan, an AT, receptor antagonist,
blocks all the known actions of angiotensin II on cardiovascular homeostasis. These include vasoconstriction, aldosterone formation,
and renal sodium
reabsorption.7 The blockade of these actions by losartan leads to vasodilation,
natriuresis, and a reduction in blood pressure. The dihydropyridine
calcium channel blocker amlodipine inhibits the influx
of calcium ions into the vascular smooth
muscle cells. The result of this inhibition
is relaxation of peripheral vascular tone,
which causes peripheral arterial vasodila-

S. OPARIL ET AL.

m

Category 1

0

Category 2

100 ,

I

r---P=NS~-l

Losartan
(n = 96)

Amlodipine
(n = 93)

Figure 4. Percentage of patients reaching goal sitting diastolic blood pressure (SiDBP) at
week 12 in the losartan group (50 mg alone, with or without hydrochlorothiazide [HCTZ] 12.5 mg or 25 mg) and the amlodipine group (5 mg alone or 10
mg with or without HCTZ 25 mg). Goal: Category l-SiDBP
~90 mm Hg;
Category II-SiDBP
290 mm Hg with a decrease in blood pressure 210 mm
Hg. One patient in the losartan group had no measurement beyond baseline and
was not included.

tion and a reduction in blood pressure.”
The addition of HCTZ to losartan and amlodipine in low doses is thought to provide blood pressure reduction through
mild natriuresis and direct vasodilatory
effects of the drug on the blood vessel.
Although the losartan and amlodipine
regimens had similar efficacy, the tolerability of the two regimens was significantly different with respect to edema.
The overall incidence of clinical and laboratory adverse experiences, regardless of
drug relationship, was similar in the two

groups, but reported adverse experiences
due to drug-related edema were significantly higher in the amlodipine group than
in the losartan group (11% vs 1%; P =
0.004).
Thisdifference in adverse experiences was accompanied
by increased
symptom bother for patients in the amlodipine treatment group compared with
those in the losartan group (12% vs 2%;
P = 0.01). This tolerability profile is similar to that seen in a previous study where
a losartan plus HCTZ regimen was compared with the dihydropyridine
calcium
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Table V. Summary of adverse experiences

with an overall incidence

of 2% or more.

Losartan
(n = 97)
No.
Drug-related adverse experience*
Edema
Headache
Dizziness
Cough
Patients with any adverse experience
Patients withdrawn due to an adverse experience
Patients with any drug-related adverse experience
Patients withdrawn due to a drug-related adverse experience
*Considered possibly, probably,
+P = o.Oc4.
*P = 0.029.

or definitely

%

No.

1

1

10

4
4
2
61
5
13
3

4
4
2
63
5
13
3

5
2
2
63
7
25
4

%

111
5
2
2
68
8
27*
4

drug related by the investigator.

channel blocker nifedipine gastrointestinal therapeutic system (GITS).i4 Although
the losartan regimen and nifedipine GITS
were comparable in efficacy, the losartan
regimen had increased tolerability
with
respect to edema.
This study demonstrates that a regimen
that includes losartan 50 mg and titrated
doses of HCTZ, if needed, is comparable
to a regimen that contains titrated doses
of amlodipine and HCTZ, if needed, in
the reduction of blood pressure. Both regimens were effective in controlling blood
pressure in patients with both mild and
moderate hypertension.
Although there
did not appear to be any significant differences between treatment regimens with
regard to quality of life, the amlodipine
regimen was associated with significantly
more drug-related adverse effects due to
edema than the losartan regimen.
In conclusion, in this study, regimens
that contained losartan with HCTZ added
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Amlodipine
(n = 93)

as needed provided excellent blood pressure reduction with an excellent tolerability profile.
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Mean + SD

Baseline

after 12 weeks

3.6
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9.0
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Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine
Losartan
Amlodipine

Overall health perceptions
(range, 1-5)
Social functioning
(range, 2-10)
Sleep disturbance
(range, O-20)
Cognitive functioning
(range, 7-28)
Psychologic well-being total
(range, 22-132)
Sexual function
(range, 7-42)

dimensions

Treatment*

in quality-of-life

Dimension (worst-best)

Table VI. Changes
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Table VII. Symptom bother after 12 weeks of therapy, regardless of whether the symptom
was present at baseline.
Losartan f HCTZ
(n = 97)

Amlodipine f HCTZ
(n = 93)

Symptom

No.

%

No.

%

P

Headache
Edema
Flushing

17
2
6

18
2
6

13
11
4

14
12
4

0.55
0.01
0.75

HCTZ = hydrochlorothiazide.
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