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ABSTRACT 

The antihypertensive effects and the tol- 

erability of losartan and enalapril given 
alone or in combination with hydrochlo- 
rothiazide (HCTZ) were compared in a 
multicenter, double-blind, randomized, 
parallel-group, 16-week clinical trial. The 
study consisted of a 4-week placebo 
washout phase and a 12-week active 
treatment phase. Patients with mild-to- 
moderate, uncomplicated essential hyper- 
tension were considered for participation 
in the study. To enter the treatment phase 
of the study, a mean sitting diastolic blood 
pressure (SiDBP) 295 and 1115 mm Hg 

was required. Patients received either 50- 
mg losartan once daily or 5-mg enalapril 
once daily at randomization. The dose of 
enalapril could be titrated to 10 mg after 
4 weeks and 25 mg of HCTZ could be 
added after 8 weeks, based on measure- 

ments of SiDBP at clinic visits. The dose 
of losartan remained at 50 mg; 12.5 mg of 
HCTZ could be added after 8 weeks. 

Changes in the treatment regimen at each 
step were required if SiDBP remained 
290 mm Hg. Doses of the diuretic were 
chosen based on commercially available 
forms of the test agents in combination 
with HCTZ. Trough blood pressure, heart 
rate, and safety parameters were measured 

at 4-week intervals during the treatment 
phase of the study. Significant reductions 
in mean SiDBP and mean sitting systolic 

blood pressure (SiSBP) were achieved at 
all time points (4, 8, and 12 weeks) with 
both treatments. No significant differ- 
ences between treatment groups for mean 
changes in SiDBP or SiSBP were ob- 
served overall. At study end, patients re- 
ceiving the losartan regimen had a mean 
reduction in SiDBP of 10.3 mm Hg, 
whereas patients in the enalapril regimen 
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had a mean reduction of 9.8 mm Hg. Like- 
wise, the percentage of patients reaching 
goal blood pressure reduction was not sig- 
nificantly different between groups. The 
mean reduction in SiDBP-but not 
SiSBP-in black patients was slightly 
greater in the losartan group than in the 
enalapril group (SiDBP, 10.0 mm Hg 
losartan vs 8.0 mm Hg enalapril; P = 
0.02). Similarly, losartan patients aged 65 
years and older had a slightly greater de- 
crease in SiDBP than comparable enalapril 
patients (12.7 mm Hg vs 8.7 mm Hg; P = 
0.03). The importance of these differences 
between subgroups must be clarified by 
additional studies. Overall, both treat- 
ments were well tolerated. A regimen of 
losartan alone or in combination with 
HCTZ was effective in treating patients 
with essential hypertension and was com- 
parable to a regimen of enalapril alone or 
in combination with HCTZ. However, 
treatment with losartan was associated 
with a lower incidence of cough. 

INTRODUCTION 

The renin-angiotensin system plays a sig- 
nificant role in the regulation of blood 
pressure through the production of the po- 
tent vasoconstrictor angiotensin II (AII>.‘~* 
Additional physiologic effects of AI1 that 
affect blood pressure regulation include 
increased aldosterone secretion and aug- 
mented norepinephrine release from the 
sympathetic nervous system.3p4 With the 
availability of pharmacologic agents that 
block the renin-angiotensin system, a 
greater understanding of how this system 
participates in specific disease states, such 
as hypertension, has been achieved. At 
the same time, an effective means of re- 
ducing elevated blood pressure has been 
realized?s6 

Specific antagonism of the renin- 
angiotensin system was first accom- 
plished with the peptide saralasin, an ana- 
log of AI1 that provided blockade of the 
AI1 receptor7 However, the partial ago- 
nist (pressor) activity and the lack of an 
orally available form of saralasin confined 
its use to research settings.8 The develop- 
ment of orally active agents that reduce 
AI1 through blockade of the angiotensin- 
converting enzyme (ACE) has provided 
an effective and generally well-tolerated 
class of antihypertensive medications. 
Further study of the AI1 receptor revealed 
the existence of at least two types of re- 
ceptors, designated AT, and AT2.9 All 
known physiologic actions of AI1 appear 
to result from stimulation of the AT, re- 
ceptor. The recent synthesis of the non- 
peptide compound, losartan potassium, 
which specifically binds to the AT, recep- 
tor, has provided the opportunity for a 
more focused approach of blockade at the 
AT, receptor.“,” 

The current study was undertaken to 
compare the antihypertensive efficacy of 
the specific AT, receptor blocker losartan 
with the ACE inhibitor enalapril. The study 
drugs were used as monotherapy or to- 
gether with the diuretic hydrochlorotbia- 
zide (HCTZ) doses found in commercially 
available combination tablets. The effects 
of treatment were evaluated in a broad 
range of patients from various demographic 
subgroups with essential hypertension. 

PATIENTS AND METHODS 

Patients 

Men and women 21 years of age or 
older with mild-to-moderate essential hy- 
pertension were considered for participa- 
tion in the study. To enter the initial 
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placebo washout phase of the study, a 
mean sitting diastolic blood pressure 

(SiDBP) 290 and 1115 mm Hg was re- 
quired. However, to enter the treatment 
phase of the study, an SiDBP 295 and 
I1 15 mm Hg was required. 

Patients who had previously used ACE 
inhibitors or AI1 receptor antagonists or 

those with a sensitivity or intolerance to 
either drug were excluded from participa- 
tion. In addition, patients with a history of 
angioedema, heart failure, secondary hy- 
pertension, malignant hypertension, hy- 
pertensive encephalopathy or hyperten- 
sive retinopathy greater than stage II, 
potentially life-threatening arrhythmias, 
decompensated valvular disease, myocar- 
dial infarction, angioplasty, or recent coro- 

nary bypass surgery or cerebrovascular 
accident were not allowed to participate. 
Pregnant or breast-feeding women were 
also excluded. All participants gave their 
informed consent before study entry, and 
the study protocol was approved by the 
appropriate institutional review boards. 

Study Design 

The study was a double-blind, random- 
ized, parallel-group trial carried out in 31 
centers in the United States. The design 
consisted of two phases: a 4-week placebo 

washout phase and a 12-week active treat- 
ment phase. 

At the initial screening visit, potential 
participants underwent a medical history 
review, received a complete physical ex- 
amination with laboratory assessment, and 
completed a quality-of-life questionnaire. 
All previous antihypertensive medications 
were discontinued. Qualified patients with 
a mean SiDBP 290 mm Hg and 5115 
mm Hg were given placebo medication. 
During the placebo washout phase, pa- 

tients took 2 placebo tablets each day in 

the morning, 1 matching losartan and 1 
matching enalapril. Patients were evalu- 
ated after 2 and 4 weeks of placebo ad- 
ministration. At each visit, a quality-of- 

life questionnaire was completed, blood 
pressure measurements were taken, and 
adverse experiences were assessed. A 
baseline electrocardiogram (ECG) assess- 
ment was performed at 2 weeks, and a 
baseline laboratory assessment (complete 
blood count, serum electrolytes, liver 
function tests, serum cholesterol, and uri- 
nalysis) was carried out at the end of the 
placebo washout phase. 

After the placebo washout phase, pa- 
tients whose mean SiDBP measurements 
were 295 and 5115 mm Hg and did not 
vary by more than 7 mm Hg between mea- 

surements were randomized to receive one 
of two treatments, as follows: (1) 50-mg 
losartan once daily, switched after 8 
weeks, if necessary, to 50-mg losartan plus 
12.5-mg HCTZ; or (2) 5-mg enalapril 
once daily, switched after 4 weeks, if 
necessary, to lo-mg enalapril and then to 
lo-mg enalapril plus 25-mg HCTZ after 8 
weeks. Titration at each step was required 
if the SiDBP remained 290 mm Hg. Early 
entry into the treatment phase was possi- 
ble if a mean SiDBP of 110 to 1 I5 mm Hg 

was evident at baseline and confirmed at 
a repeat visit within 3 days. 

At the beginning of the treatment phase, 
patients were stratified according to SiDBP 
Mild hypertension was defined as a mean 
SiDBP of 95 to 104 mm Hg and moderate 
as 105 to 115 mm Hg. Each patient received 
an active treatment and a placebo of the al- 
ternative treatment using a double-blind, 
double-dummy design. Patients were in- 
structed to take the study medication once 
a day between 6:30 and 9:30 AM. However, 
on the morning of their clinic visits, med- 
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ication was not taken until all measure- 
ments were made. Thus all blood pressure 
measurements were obtained at the end of 
the 24-hour dosing interval. 

During the treatment phase, patients 
were scheduled to return to the clinic 
every 4 weeks (weeks 4, 8, and 12) for 
evaluation. At each visit, a quality-of-life 
questionnaire was completed; blood pres- 
sure measurements were made; medica- 
tions were titrated, if necessary, according 
to the schedule described above; adverse 
events were assessed; and the number of 
remaining tablets was counted. Patients 
whose mean SiDBP was >llO mm Hg af- 

ter 4 weeks of treatment were titrated to 
the next step (patients receiving losartan 
remained on 50 mg; patients receiving 
enalapril had their doses increased to 10 
mg) and were asked to return at week 5. 
The addition of HCTZ was permitted at 
week 5, provided the SiDBP remained 
>llO mm Hg at this visit. Patients whose 
blood pressure remained elevated at week 
8 could be continued on their current ther- 

apy or discontinued from the study based 
on the clinical judgment of the investiga- 

tor. A follow-up physical examination, 
ECG, and laboratory safety assessment 
were performed at the end of the treat- 
ment period. 

Evaluations 

At each visit, sitting systolic blood pres- 
sure (SiSBP), SiDBP, and heart rate were 
recorded at trough, as these measurements 
were obtained at the end of the dosing in- 
terval and before administration of the 
next daily dose. The primary end point 
for the efficacy evaluation was the change 
in mean SiDBP from baseline to the end 
of the study. A secondary efficacy end 
point was the number of patients who 

achieved goal blood pressure reduction. 
Goal blood pressure reduction was de- 
fined as achievement of an SiDBP ~90 

mm Hg after 12 weeks of treatment or a 
reduction of at least 10 mm Hg in the 
SiDBP from baseline. 

Blood pressure measurements were ob- 
tained after 5 minutes of rest in the sitting 
position using a standard mercury sphyg- 
momanometer. A sufficient number of 
SiDBP measurements were taken at each 
visit to obtain three consecutive readings at 
1 -minute intervals that did not vary by more 

than 5 mm Hg from the calculated average 
of the last three readings. Before beginning 

the study, clinic personnel responsible for 
obtaining blood pressure measurements 
were certified through a standardized train- 

ing program according to the American 
Heart Association guidelines for the mea- 
surement of blood pressure. 

The incidence of adverse events (in- 
cluding investigator-assessed drug-related 
adverse events), abnormal laboratory find- 
ings, and clinically significant changes in 
physical and ECG examinations were all 
considered in the evaluation of tolerabil- 
ity. Quality of life was assessed using a 
newly designed battery of scales ques- 
tionnaire. The results of this measure, to- 
gether with a description of the instru- 
ment, will be published at a later date. 

Statistical Analysis 

Baseline characteristics of the two 
treatment groups were compared using 
Fisher’s exact test for discrete variables 
such as sex and Student’s t test for con- 
tinuous variables such as age and baseline 
blood pressure. Changes in blood pres- 
sure from baseline within treatment 
groups were analyzed using paired t tests. 
Differences between the two treatment 
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groups in the reduction of mean SiSBP, 

mean SiDBP, and heart rate from baseline 

after 4,8, and 12 weeks of treatment were 
assessed using an analysis of variance. 
The analysis of variance included terms 
for an overall mean, treatments, centers, 

strata (mild vs moderate hypertension at 
baseline, as defined earlier), and the inter- 
action of treatment with center and strata. 
The percentage of patients in each treat- 
ment group attaining goal blood pressure 
reduction was compared using the Mantel- 
Haenszel test. 

All efficacy parameters were analyzed 
using an “all-patients-treated” analysis of 
data. All patients who received treatment 
and had at least one efficacy measurement 
were included, with missing data carried 
forward from the last recorded observa- 

tion. For all tests, a two-sided P I 0.05 
was considered significant. Differences in 

the overall incidence of adverse experi- 
ences as well as individual adverse expe- 
riences were compared using Fisher’s ex- 

act test. Laboratory data were analyzed by 
comparing mean changes from baseline. 

RESULTS 

Patient Characteristics 

The patients in the losartan and enalapril 
treatment groups were well matched in 
baseline characteristics as shown in Table 

I. The study population (mean age, 55 
years) was composed of 63% white, 24% 
black, 10% Hispanic, 2% Oriental, 1% 

Native American, and 2% other patients; 

Table I. Baseline demographics and clinical characteristics. 

Losartan Enalapril 

Number randomized 

Age 
Mean f SD (y) 

<65 y 

265 y 
Sex 

Male 
Female 

Race 

Black 
White 
Hispanic 
Oriental 
Native American 
Other 

Duration of hypertension (y)’ 
Previous antihypertensive treatment 
Baseline SiDBP (mm Hg)’ 

132 136 

54* 11 55* 12 

107 (81%) 106 (78%) 
25 (19%) 30 (22%) 

64 (48%) 68 (50%) 
68 (52%) 68 (50%) 

33 (25%) 32 (24%) 
79 (60%) 89 (65%) 
13 (10%) 13 (10%) 
3 (2%) 2 (1%) 
1 (1%) 0 (0%) 
3 (2%) 0 (0%) 
8*9 10 f 10 

117 (89%) 126 (93%) 
101 * 5 loo-+4 

SiDBP = sitting diastolic blood pressure. 
*Mean f SD. 
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49% were men and 51% were women. 
The mean baseline SiDBP for the popula- 

tion was approximately 100 mm Hg. Be- 
fore enrollment, the majority of patients 
had been receiving antihypertensive med- 
ication, including calcium channel antag- 
onists, diuretics, and beta-blockers. 

Of 268 patients enrolled, 132 were ran- 
domized to the losartan group and 136 
were randomized to the enalapril group. 
A total of 31 patients withdrew from the 
study (n = 15, losartan group; n = 16, 
enalapril group). Reasons for withdrawal 

included adverse experiences (n = 9, losar- 
tan group; n = 12, enalapril group) or pro- 
tocol violations such as noncompliance 
and patient lost to follow-up (n = 6, losar- 
tan group; n = 4, enalapril group). 

Treatment Summary 

The percentage of patients that required 
titration to a higher dose or the addition 
of HCTZ was similar between the two 

groups. Of the 132 patients randomized to 
the losartan group, 62 (47%) were receiv- 
ing 50-mg losartan and 70 (53%) were re- 
ceiving 50-mg losartan plus 12.5-mg 
HCTZ at the end of the study. In the enal- 
april group, of the 136 patients, 33 (24%) 
continued to receive 5-mg enalapril, 39 
(29%) were titrated to and continued tak- 
ing lo-mg enalapril, and 64 (47%) were 
receiving lo-mg enalapril plus 25-mg 
HCTZ at study end. The difference in the 
proportion of patients requiring titration 
to HCTZ was not statistically significant 
between the two groups. 

Effects on Blood Pressure 

SiSBPvalues for all time periods are shown 
in Figure 1 and Figure 2, respectively. Sig- 
nificant reductions in SiDBP and SiSBP 
after 4,8, and 12 weeks of treatment, com- 
pared with baseline values, were observed 
for both treatment groups. However, at the 
conclusion of the study, no significant dif- 
ferences were evident in mean changes of 
SiDBP or SiSBP between treatment 

groups. At study end, patients in the losar- 
tan group experienced a mean reduction in 
SiDBP of 10.3 mm Hg compared with 9.8 
mm Hg in the enalapril group (P = 0.31). 
Although patients receiving losartan had a 
slightly greater decrease in mean SiDBP 
(P = 0.04) than patients receiving enalapril 

after 4 weeks of treatment, this difference 
disappeared by week 8. 

The percentage of patients who achieved 
goal blood pressure reduction at the end of 
the study was somewhat higher for the 
losartan group compared with the enalapril 
group (68% vs 60%, respectively), but this 
was not statistically significant (P = 0.16). 
As expected, patients in both groups with 
a higher mean SiDBP at baseline had 

greater mean decreases in SiSBP and 
SiDBP. Likewise, there were no statisti- 
cally significant interactions between treat- 
ments and either age, sex, race, or site. 

No significant difference in sitting heart 
rate was observed between treatment 
groups at any time point. Changes in heart 
rate from baseline were very small, never 

exceeding 2 beats/mm at any time point. 

Subgroup Analysis of Effects on Blood 
Pressure 

Mean baseline blood pressures (SiSBP/ 
SiDBP) were similar between treatment 

Comparable reductions in blood pres- groups. (losartan vs enalapril) for black 

sure were observed in the treatment groups. (158003 mm Hg vs 152/101 mm Hg) and 
Mean changes from baseline in SiDBP and nonblack (153/100 mm Hg vs 1551100 
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Baseline Week 4 
0 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

r * 

Time 
Week 8 Week 12 

n Enalapril 

cl Losartan 

Figure 1. Mean change in sitting diastolic blood pressure (SiDBP) from baseline. *P < 
0.05 versus enalapril. +Not significantly different from enalapril. 

mm Hg); elderly (161/99 mm Hg vs mm Hg vs 8.0 mm Hg; P = 0.02). This 

160/99 mm Hg) and nonelderly (153/101 difference between treatment groups was 
mm Hg vs 152/101 mm Hg); and male not apparent in nonblack patients. No dif- 
(152/101 mm Hg vs 154/100 mm Hg) ferences between treatment groups were 
and female (156/101 mm Hg vs 154/100 detected in SiSBP at any time point for 
mm Hg) patients. Mean reductions from black or nonblack patients. 
baseline in SiDBP for subgroups accord- Similarly, elderly patients (aged 65 
ing to race, age, and sex are shown in years and older) receiving losartan had a 
Table II. Among black patients, the losar- better response to treatment than those in 
tan regimen produced a slightly greater the same subgroup receiving enalapril, 
mean reduction in SiDBP at 12 weeks showing a greater mean decrease from base- 
compared with the enalapril regimen (10.0 line in SiDBP at 12 weeks (12.7 mm Hg vs 
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Baseline Week 4 
0 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-6 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

I 
l 

n Enalapril 

q Losartan 

Time 

Week 8 Week 12 

Figure 2. Mean change in sitting systolic blood pressure (SiSBP) from baseline *Not sig- 

nificantly different from enalapril. 

8.7 mm Hg; P = 0.03). No differences 
were observed between the losartan and 
enalapril groups for changes in SiDBP 
among patients younger than 65 years of 
age. Age did not affect the mean reduc- 

was not significantly different 
treatments for any subgroup. 

Tolerability 

between 

tion in SiSBI? There were no statistically significant 
There were no significant differences differences between treatments with re- 

within treatment groups for men or women gard to incidence of overall adverse events 
either for diastolic or systolic blood pres- or any individual adverse events. During 
sure response. The number of patients the treatment period, approximately two 

reaching goal blood pressure reduction thirds of the patients receiving enalapril 
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Table II. Mean change in sitting diastolic blood pressure (SiDBP) from baseline (mm Hg) 

for certain subgroups. Losartan and enalapril were given as monotherapy 
through week 8; the diuretic hydrochlorothiazide was added, if required, based 
on insufficient lowering of SiDBP 

Losartan Enalapril P 

Black (n) (33) (32) 
Week 4 -6.5 -3.3 
Week 8 4.8 -5.2 
Week 12 -10.0 -8.0 

Nonblack (n) (99) (104) 
Week 4 -8.4 -7.0 
Week 8 -9.6 -9.2 
Week 12 -10.4 -10.4 

265 y (n) (25) (30) 
Week 4 -9.0 -6.4 
Week 8 -9.6 -7.8 
Week 12 -12.7 -8.7 

~65 Y (n) (107) (106) 
Week 4 -7.6 -6.0 
Week 8 -8.7 -8.4 
Week 12 -9.8 -10.1 

Men (n) (64) (68) 
Week 4 -7.9 -4.9 
Week 8 -9.4 -8.6 
Week 12 -10.3 -8.6 

Women (n) (68) (68) 
Week 4 -7.9 -7.4 
Week 8 -8.5 -7.8 
Week 12 -10.4 -11.0 

0.02’ 
0.06 
0.02’ 

0.10 
0.47 
0.51 

0.06 
0.17 
0.03’ 

0.19 
0.66 
0.75 

0.30 
0.90 
0.95 

0.28 
0.48 
0.84 

‘Statistically significant difference between treatments. 

(66%) experienced one or more adverse 
events, whereas slightly more than half of 
the patients receiving losartan (55%) re- 

ported an adverse event. This is compara- 
ble to a 41% incidence of adverse events 

during the placebo washout period. The 
most common adverse experiences, irre- 
spective of relationship to study therapy 
(losartan vs enalapril groups), were as fol- 
lows: headache (10% vs IS%), cough (7% 
vs 12%), upper respiratory tract infection 
(8% vs lo%), dizziness (5% vs 7%), and 

asthenia (6% vs 2%). There was no dif- 
ference in the number of patients in each 
group who withdrew from active treat- 
ment because of an adverse experience. 

The proportion of patients experiencing 
a drug-related adverse event was not sig- 
nificantly different between treatment 
groups. In the losartan group, 35 (27%) of 
132 patients had a drug-related adverse 
experience, and 36 (26%) of 136 enalapril- 
treated patients had a drug-related adverse 
experience. However, most adverse events 
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Table III. Drug-related adverse experiences (AEs).’ 

Losartan Enalapril 

No. (%) of AEs 
Cough 

Headache 
Dizziness 
Asthenialfatigue 

No. (%) of patients with any AE 
No. (%) of patients with serious AE 

5 (4) 13 (10) 

5 (4) 5 (4) 
3 (2) 4 (3) 
4 (3) 2 (1) 

35 (27) 36 (26) 
0 (0) 0 (0) 

‘AEs with an incidence 2 1%. 

were mild and did not require discontinu- 
ation of treatment. Only 3 (2%) losartan- 
treated patients and 7 (5%) enalapril- 
treated patients withdrew because of a 
drug-related adverse experience. 

The most common drug-related adverse 
events reported during the treatment pe- 
riod were headache and cough for both 
treatment groups. Table III shows the inci- 
dence of these adverse events in each 

group. Drug-related cough was reported 
2.5 times more frequently among enalapril- 
treated patients (10% for the enalapril 
group and 4% for the losartan group); this 
difference approached but did not achieve 
statistical significance (P = 0.086). 

Mean changes from baseline to the end 
of the study in laboratory tests were small 
and of no clinical importance. No labora- 

tory test adverse experiences were con- 
sidered serious, and none resulted in pa- 
tient withdrawal. Furthermore, no ECG 
adverse experiences were considered seri- 
ous or resulted in patient withdrawal. 

DISCUSSION 

Losartan, the first member of the AII re- 
ceptor blocker class of antihypertensives, 

lowers blood pressure through a mecha- 
nism different from that of enalapril.12 

Losartan selectively blocks the AT, recep- 
tor at the cellular level, whereas enalapril 

inhibits ACE, thereby lowering circulating 
AI1 levels. This highly specific blockade 

of losartan at the AT, receptor occurs with- 
out affecting bradykinin levels. ACE also 
functions as a kinase and its inhibition 

can lead to enhanced bradykinin levels, 
which have been implicated in the in- 
creased incidence of cough and angio- 
edema in patients treated with ACE in- 
hibitors.13 Because both losartan and 
enalapril diminish the effects of AII, the 
former by blocking receptor binding and 
the latter by reducing AI1 levels, compa- 
rable effects on blood pressure between 
the two regimens are expected and are 

consistent with prior clinical experience.14 
Losartan does not block ACE and there- 
fore does not inhibit bradykinin catabolism, 
whereas enalapril augments bradykinin ac- 
cumulation through ACE blockade. 

The current study demonstrates that 
losartan, alone or in combination with a 
low dose of a diuretic (HCTZ, 12.5 mg), 
provided antihypertensive efficacy com- 
parable to enalapril alone or in combina- 
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tion with a higher dose of HCTZ (25 mg) 

among the study populations overall. 

These regimens were chosen because they 
used the commercially available doses of 
these antihypertensive agents. The addi- 
tion of HCTZ therapy improved blood 
pressure reduction in both treatment 
groups. The number of patients requiring 
titration to a higher dose or the addition 

of HCTZ to achieve goal blood pressure 
was similar between the two treatment 

groups. HCTZ usually produces at least 
an additive effect in blood pressure re- 
duction when combined with most classes 
of antihypertensive medications, includ- 
ing losartan.15~16 

Treatment with the losartan regimen 
produced slightly greater lowering of dia- 
stolic but not systolic blood pressure than 
treatment with the enalapril regimen in 

black and elderly patients. This finding is 
somewhat surprising and should be con- 
trasted with the blood pressure response 

of black and nonblack patients in each 
group. Prior evaluations of the antihyper- 
tensive efficacy of ACE inhibition and 
AI1 blockade typically show a poorer re- 
sponse rate in black versus nonblack pa- 
tients.r7sr8 In the present study, a similar 
finding was observed within each treat- 
ment group, as black patients taking losar- 

tan alone (at weeks 4 and 8) did not have 
as great a blood pressure-lowering re- 
sponse as nonblack patients. This finding 
was also seen for black versus nonblack 
patients receiving enalapril as monother- 
apy (Table II). 

Similarly, the finding of greater lower- 
ing of diastolic blood pressure in elderly 
patients receiving losartan compared with 
those receiving enalapril was unexpected. 
In this subgroup, there appeared to be a 
consistent difference in lowering of blood 
pressure between the groups for patients 

receiving monotherapy (weeks 4 and B), 

which then achieved statistical signifi- 

cance when the diuretic was added as 
needed to the regimen (week 12). 

This study was not designed to evaluate 
a differential blood pressure response be- 
tween the treatment groups by race or age. 
Thus these results must be interpreted cau- 

tiously. Because renin levels are more 
likely to be lower in black and elderly pa- 
tients,i7J9 further studies that specifically 
examine the blood pressure responses in 
low-renin hypertensive patients may shed 
light on any potential differences in the ef- 

ficacy of these two classes of compounds. 
The adverse-event profiles were also 

similar between the two groups. The toler- 
ability profile for patients in the losartan 
arm is consistent with previous findings 
for losartanzO The finding of a higher inci- 
dence of cough in patients in the enalapril 

group is also consistent with previous stud- 
ies.13 Bradykinin accumulation, which is 
linked to the occurrence of cough,r3 may 
be a consequence of the mechanism of ac- 

tion of ACE inhibitors, and may contribute 
to the higher incidence of cough noted in 
this and other studies of ACE inhibitors,21*22 
including a comparative study versus the 
AII blocker 10sartan.~~ 

CONCLUSION 

Results of this study confirm that in pa- 

tients with mild-to-moderate essential hy- 
pertension, losartan and enalapril, alone or 
in combination with a thiazide diuretic, 
produce equivalent antihypertensive ef- 
fects. Certain subsets of patients achieved 
a slightly better diastolic blood pressure 
reduction with the losartan regimen com- 
pared with the enalapril regimen. Further 
studies will be needed to determine if this 
is a consistent and clinically important 
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finding. Both drugs were well tolerated. 
However, losartan was associated with a 
lower incidence of cough, a consistent fea- 
ture of this first member of the AI1 blocker 
class of antihypertensive medications. 
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