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ABSTRACT 

This randomized, double-masked, multicenter, clinical study with 
three parallel treatment groups was conducted to compare the effi- 
cacy and tolerability of losartan potassium (losartan), alone or com- 
bined with hydrochlorothiazide (HCTZ), and amlodiplne ln patients 
with mild-to-moderate hypertension. A 4-week placebo period was 
followed by a M-week treatment period. A total of 936 patients were 
randomized to 3 treatment regimens: losartan 60 mg once daily with 
a possible increase to 100 mg once dally (L 60/100, n = 308), losartan 
50 mg once daily with a possible addition of HCTZ 12.5 mg once dally 
(LTXTZ, n = 313), or amlodipine 5 mg once daily with a possible 
increase to 10 mg once dally (A 6110, n = 314) at week 6. Approzi- 
mately 60% of the patients in each treatment group required a dose 
adjustment because of inadequate response. At the end of the study 
the reductions ln mean trough sitting diastolic blood pressure 
(SiDBP) were -11.4 mm Hg, -13.2 mm Hg, and -13.6 mm Hg in the L 
60/100, L/HCTZ, and A 5/10 treatment groups, respectively. Beduc- 
tions in mean trough sitting systolic blood pressure (SiSBP) were 
similar in all treatment groups. Blood pressure reductions (SiSBP/ 
SiDBP) were comparable in the two subgroups without dose adjust- 
ment (-18.6 mm Hg-14.2 mm Hg for losartan 60 mg and -19.0 mm 
Hg/-14.8 mm Hg for amlodipine 6 mg) during the ll-week treatment 
period. Differences between the treatment groups in patient- 
reported symptoms were significant, with a higher rate of swelling 
and edema reported with amlodipine (10%) than with losartan 
(3%). In this study, losartan appeared to be as effective as amlo- 
dlpine and to have fewer drug-related side effects. Ke# words: los- 
artan, amlodipine, hydrochlorothiazide, hypertension. 

INTRODUCTION 

In industrialized European countries the prevalence of arterial hyperten- 
sion ranges from 9% to 20% in the general adult population and from 44% 
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to 60% in those 65 years of age or older.’ This represents a major risk factor 
for the development of cardiovascular and cerebrovascular diseases (eg, 
stroke), which are responsible for almost 50% of all deaths among the 
population aged 35 to 64 years.2-4 To help avoid this risk, the World Health 
Organization recommends reducing systolic blood pressure to ~140 mm Hg 
and diastolic blood pressure to c90 mm Hg by means of antihypertensive 
therapy.5 Unfortunately, even in controlled clinical studies, adequate 
blood pressure reduction has been achieved in approximately 50% of the 
patients with the usual dose of a single drug. These unsatisfactory results 
are due not only to the inadequate efficacy of antihypertensive drugs but 
also to poor patient compliance. The tolerability profile of an antihyper- 
tensive drug has a direct effect on patient compliance because hyperten- 
sion is often asymptomatic and patients are reluctant to accept the adverse 
effects associated with treatment. The aim in developing new antihyper- 
tensive medications is, therefore, to improve both efficacy and compliance. 
The objective of taking two drugs concomitantly is to achieve better control 
of blood pressure while maintaining tolerability compared with the usual 
doses of the drugs when taken as monotherapy. 

The renin-angiotensin-aldosterone system has a key function in the 
pathogenesis of hypertension, making blockade of this system an ideal 
target for antihypertensive therapy. All known clinical effects of angioten- 
sin II, including vasoconstriction, aldosterone release, and augmented cat- 
echolamine release, are mediated by the AT,-type angiotensin II recep- 
tor.7,s Losartan potassium (hereafter referred to as losartan) is the first 
orally active, nonpeptide antagonist of the angiotensin II subtype 1 recep- 
tor.g Losartan selectively and specifically blocks the binding of angiotensin 
II to the AT, receptor found in many tissues. This selective activity has 
been extensively demonstrated to be effective and well tolerated in clinical 
studies of losartan.10-20 

The antihypertensive activity of amlodipine, a dihydropyridine cal- 
cium channel blocker, relies on blockade of calcium ion influx into vascular 
smooth muscle cells. Arterial blood pressure is lowered systemically by 
means of peripheral vasodilation, which also accounts for the adverse re- 
actions typical of calcium channel blockers (eg, peripheral edema and 
flushing).21 

Determination of the clinical efficacy of antihypertensive medications 
is relatively straightforward compared with the assessment of tolerability 
or the patient’s perception of a change in hypertension-associated symp- 
toms in response to antihypertensive drugs. In recent years considerable 
efforts have been undertaken to design instruments capable of measuring 
the effects of antihypertensive therapy on symptoms and detecting differ- 
ences in these variables between various classes of antihypertensive 
agents.22,23 

The aim of this study was to compare losartan (alone or combined with 
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hydrochlorothiazide [HCTZI) and amlodipine in terms of tolerability (as- 
sessed by symptom questionnaires) and antihypertensive efficacy in the 
treatment of mild-to-moderate hypertension. 

PATIENTS AND METHODS 

The study protocol was approved by the institutional review board at each 
of the 98 clinical centers included in the study. All patients gave their 
written informed consent in accordance with the Declaration of Helsinki. 
The execution and monitoring of the study were conducted in accordance 
with the requirements of good clinical practice. Fifteen percent of the cen- 
ters were audited by an independent organization to ensure that the study 
was conducted properly and was in compliance with all regulations and 
guidelines. 

Patients 

Male and female patients at least 18 years of age with mild-to- 
moderate hypertension and without known hypersensitivity to losartan, 
amlodipine, other calcium channel blockers, or diuretics were eligible for 
inclusion. Exclusion criteria included a history of malignant or secondary 
hypertension; congestive heart failure; cardiovascular, cerebrovascular, 
hepatic, or renal disease; recent myocardial infarction; or angina pectoris. 
Pregnant and nursing women were excluded, as were patients with clini- 
cally significant abnormalities in laboratory findings. Diabetic patients 
were allowed to enroll if their condition was stable tie, their glucose levels 
were controlled). 

Study Design 

This prospective, double-masked, multicenter study with three ran- 
domized, parallel treatment groups was designed to assess the tolerability, 
therapeutic efficacy, and safety of losartan 50 mg once daily with a possible 
increase to 100 mg once daily (L 50/100 group) or losartan 50 mg with a 
possible addition of HCTZ 12.5 mg once daily WHCTZ group) compared 
with amlodipine 5 mg once daily with a possible increase to 10 mg once 
daily (A 5/10 group). The study design and blood pressure entrance criteria 
are outlined in Figure 1. 

The study consisted of a 4-week placebo period followed by a 12-week 
treatment period. Eight clinical visits were planned during the study: 
three visits during the placebo run-in period at weeks -4, -2, and 0 (base- 
line), and five visits during the treatment period at weeks 1,3,6,9, and 12. 
Following a 7-day washout of current antihypertensive drugs, patients 
with a pre-placebo mean sitting diastolic blood pressure (SiDBP) of 90 to 
115 mm Hg were enrolled. At the time of randomization (week O), the mean 
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Losarten 100 mg QD 

Losartsn 50 rng QD Losartan 50 mg QD 

LosartanlHCTZ 50/1X5 mg QD 

Losarten 50 mg QD Losartan 50 mg QD 

SiDBP SiDEP 

90-115 95-115 

mm Hg mm Hg 
Amlcdipine 5 mg QD 

Amlodipine 10 mg QD 

Amlodipina 5 mg QD 

-4 -2 0. 1 3 St 9 12 
Week I I I I I I 

I I 
Visit 1 2 3 4 5 6 7 8 

Figure 1. Study design and blood pressure entrance criteria. QD = once daily; HCTZ = 
hydrochlorothiazide; SiDBP = sitting diastolic blood pressure. * Baseline random- 
ization. t Increase in dosage if SiDBP 390 mm Hg. 

SiDBP must have been between 95 and 115 mm Hg. The difference be- 
tween the mean trough SiDBP (measured 24 f 2 h after the last morning 
dose) at weeks -2 and 0 had to be ~7 mm Hg. In patients with SiDBP <90 
mm Hg at week 6, treatment was continued to week 12 with losartan 50 
mg or amlodipine 5 mg once daily. If the trough SiDBP was 290 mm Hg at 
week 6, treatment was changed to losartan 100 mg, losartan 50 mg + 
HCTZ 12.5 mg, or amlodipine 10 mg once daily. 

Before admission to the study, patients underwent a complete physical 
examination and their medical history was taken. At each visit, trough 
systolic and diastolic blood pressures and heart rate were measured both 
sitting and standing, and adverse events were recorded. Laboratory tests, 
including hematology, blood chemistry, and urinalysis, were conducted at 
weeks -2,6, and 12. Electrocardiography was performed at week -2 and at 
the end of the 12-week treatment period. A complete physical examination 
was again performed at the end of the study. At weeks -2,O, 1,3,6,9, and 
12, the investigators completed a questionnaire regarding the occurrence 
of 24 symptoms (the specific symptoms questionnaire). At weeks 0, 6, and 
12, a 32-question symptoms inventory was completed by the patient. 

Blood pressure was measured in accordance with the guidelines of the 
American Heart Association using a standard mercury sphygmomanom- 
eter. Systolic and diastolic blood pressures were determined by averaging 
at least three replicate measurements obtained 1 minute apart until sta- 
bility was obtained. 
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Statistical Analysis 

The efficacy, safety, and tolerability analyses were performed on an 
intent-to-treat (all patients treated) and per-protocol basis. Comparability 
of the treatment groups with respect to patient characteristics was tested 
by means of the chi-square test for dichotomous variables and the Kruskal- 
Wallis test for ordered categoric variables. Analysis of variance was per- 
formed to assess changes in efficacy variables, which were measured re- 
peatedly throughout the study with respect to baseline. These included 
systolic and diastolic blood pressures, clinical and laboratory test results, 
symptoms, and the change from baseline in the global symptom score. The 
analysis of variance models included treatment groups and investigators 
as factors. 

The primary end point used to address the tolerability objective 
was the day-adjusted area under the concentration-time curve (AUC/day) 
for the change from baseline in the global symptom score, as calculated 
from the specific symptoms questionnaire. The global symptom score rep- 
resents the total number of the 24 listed symptoms that the patient had 
experienced since the last visit and was calculated by assigning 0 points 
when a symptom was absent and 1 point when present and then adding 
the points. Fisher’s exact test was used to compare proportions of patients 
in the three treatment groups with adverse events, discontinuations, and 
changes from baseline in laboratory measurements outside predefmed limits. 

The sample-size calculation was based on the assumption that a be- 
tween-group difference in the change from baseline in the total symptom 
score would be 0.77, with a standard deviation of 2.8. A total sample size 
of 840 patients (280 per treatment group) was needed to achieve a power 
of 90% with a type 1 error of 0.05. 

RESULTS 

Patients 

The study was conducted at 98 clinical centers in Germany from May 
1995 to July 1996. A total of 935 patients were randomized and available 
for safety analysis: 308 in the L 50/100 group, 313 in the L/HCTZ group, 
and 314 in the A 5/10 group. Data on systolic and diastolic blood pressures 
were available for 928 patients for efficacy analysis: 304 in the L 50/100 
group, 310 in the LRICTZ group, and 314 in the A 5/10 group. A summary 
of patient characteristics and baseline SiDBP is given in Table I. The 
differences in the demographic characteristics between the three treat- 
ment groups were not significant. Mean patient age ranged from 55.3 to 
56.0 years, and mean body weight ranged from 81.2 to 82.3 kg. 
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Table I. Patient characteristics at entry. 

Characteristics 
L 5onoo UHCTZ A 5no 

(n = 308’) (n P 313’) (n P 314’) 

W&4 

Female 
Ag:3y), n (%) 

\ 
36-44 
45-54 

:g4 
Mean age (y) 

Eio$$ght (kg) 
Severity of hypertension (mm Hg), n (%) 

IVY; [~~YO5) 
Moderate (106-l 15) 
Severe (>115) 

Sitt$~,“~;;lic blood pressure (mm Hg) 

Range 

:i 2 
73 24 

i/ 
105 34 

7525.;3 

E0 
18-87 
81.2 

:Y- 75 
84 27 

ii ‘Z E 
55.6 

28z7 

L 50/100 = losartan 50 mg once daily (QD), possibly increased to 100 mg QD; UHCTZ = losartan 50 mg QD, 
with the possible addition of hydrochlorothiazide 12.5 mg QD; A 5/10 = amlodipine 5 mg QD, possibly 
increased to 10 mg QD. 
* Number of randomized patients. 
t P = 0.020. 

At entry, 15 patients (2%) had low blood pressure (c95 mm Hg), 678 
patients (73%) had mild hypertension (95 to 105 mm Hg), 234 patients 
(25%) had moderate hypertension (106 to 115 mm Hg), and 8 patients (1%) 
had severe hypertension (>115 mm Hg). At 103 mm Hg, the mean SiDBP 
in the L/HC!TZ group was higher than in the other two groups. The differ- 
ence was statistically significant (P = 0.020). A total of 819 patients (88%) 
had concurrent diseases. Metabolic diseases such as hyperlipidemia with 
obesity were most common, affecting approximately 50% of the patients. 
Other common conditions, in descending order of frequency, were cardio- 
vascular diseases, diseases of the locomotor and nervous systems, and 
psychiatric diseases, each accounting for approximately one third of the 
patients, while approximately 12% of the patients had diabetes mellitus. 

Tolerability 

Tolerability of the three treatment regimens was determined by 
means of two different symptom questionnaires-the specific symptoms 
questionnaire and the symptoms inventory. The global symptom score was 
regarded as the more important tolerability criterion and represents the 
total score from the specific symptoms questionnaire. 
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In the 6 weeks following randomization, the symptom score improved 
by 0.2 point (P = 0.008) during treatment with losartan 50 mg. With 
amlodipine 5 mg the change from baseline values was not significant. After 
the la-week treatment period the symptom score in all three groups im- 
proved approximately 0.3 point (L 50/100, P = 0.010; LKICTZ, P = 0.011; 
A 5/10, P = 0.015) (Figure 2). With amlodipine the symptom score im- 
proved only during the second half of the study, whereas with losartan the 
symptom score improved steadily throughout the treatment period. Simi- 
lar improvements in patient well-being were seen with all three treatment 
regimens. 

Except for the poor tolerability of amlodipine in terms of swelling and 
edema, comparable improvements in well-being occurred in all three treat- 
ment groups. The only significant deterioration (P < 0.001) was an 8% 
increase in swelling and edema in the A 5/10 group. In all three treatment 
groups a statistically significant decrease of 6.3% (L 50/100, P = 0.014), 
7.1% (LBICTZ, P < O.OOl), and 7.7% (A 5/10, P < 0.001) was found in the 
incidence of dizziness. In the L/HCTZ and A 5/10 groups, the incidence 
of headache also decreased significantly by 7% (P = 0.006) and 9% 
(P < O.OOl), respectively. 

I I I I I I 

0 1 3 6 9 12 

Week 

Figure 2. Mean change in the global symptom score from baseline and 95% confidence in- 
terval, by week. The global symptom score represents the total score from the 

specific symptoms questionnaire. 
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Analysis of the change in the symptoms inventory score from baseline 
to week 12 confirmed many of the findings from the specific symptoms 
questionnaire (eg, the significantly lower incidence of headache [L 50/100, 
-7.2%,P<0.005;L/HCTZ,-8.8%,P<0.001;A5/10,-5.8%,P= 0.009land 
the significantly greater incidence of swelling and edema in the A 5/10 
group [+8.0%, P < 0.0011). Figure 3 shows the differences in the incidences 

In Favor of Losartan In Favor of Amlodipine 

-15% -10% -5% 0% 5% 10% 15% 

Dry mouth 

Headache 

Weakness in limbs 

Blurred vision 

Shortness of breath 

Swollen ankles 

Constipation 

Bad taste in mouth 

Congested or runny 
nose 

Nausea 

Rash 

Itching 

Cramps in legs 

Pain in hand joints 

Shaky hands 

-I : : : t 

I-I- 
T-J+ 

+ + : : : 

Figure 3. Estimate and 95% confidence interval for the differences between the losartan 
regimen and the amlodipine regimen with respect to the change from baseline to 
week 12 in the incidence (%) of the symptoms listed in the symptoms inventory. 
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Antihypertensive Emcacy 

all three treatment groups the trough sitting systolic and diastolic 
blood pressures decreased significantly during the study (Table II). The 
mean changes in SiDBP from baseline through week 12 are shown in 
Figure 4. 

In the LQICTZ group and the A 5/10 group the reductions in mean 

In Favor of Losartan In Favor of Amlodipine 
-15% -10% -5% 0% 5% 10% 15% 

Racing heart 

Stomach pain 

Heartburn 

Sore throat 

Dry cough 

Excessive sweating 

Wheezing 

Dry eyes 

Light hurts the eyes 

Cold hands or feet 

Urinating at night 

Diarrhea 

Facial flushing 

Heart pounding or miss- 
ing a beat 

Unsteadiness, lighthead- 
edness, or faintness. 

Figure 3. Continued. 
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Table II. Change from baseline in mean (*SD) systolic and diastolic sitting blood pressures 

in the three treatment groups through week 12. 

Blood Pressure 
L 5onoo IJiCTZ A 5no 
(n = 3047 (n = 310*) (n = 314') 

Me;rsi$rYic blood pressure 
Week 12 
Fhange from baseline 

Mean diastolic blood pressure 
Baseline 
Week 12 
;hange from baseline 

164.0 f 16.8 164.2 i 16.5 162.9 i 16.5 
147.1 f 17.3 145.8 * 14.3 144.4 f 14.1 
-1~;,%o;6.2 -18.4 jz 16.0 -18.5 * 13.7 

<O.OOl <O.OOl 

101.8 * 5.6 103.0 f 5.9 101.8 i 5.2 
90.4 f 9.9 89.8 * 8.1 88.2 * 8.0 

-11.4 <O.OOl f 9.5 -13.~,.o~.7 -13.6 + 7.4 
<O.OOl 

L 50/100 = losartan 50 mg once daily (QD). possibly increased to 100 mg QD; UHCTZ = losartan 50 mg CID, 
with the possible addition of hydrochlorothiazide 12.5 mg CID; A 5/10 = amlodipine 5 mg QD, possibly 
increased to 10 mg QD. 
* Number of patients with data for systolic and diastolic blood pressures. 

SiDBP were comparable (-13.2 mm Hg and -13.6 mm Hg, respectively), 
whereas the reduction was lower in the L 50/100 group (-11.4 mm Hg). 
Fifty-eight percent of patients responded to monotherapy with losartan 50 
mg and 57% of patients to amlodipine 5 mg; 53% of the patients in the 
L/HCTZ group responded to losartan monotherapy without the addition of 
HCTZ (Table III). The reductions in sitting blood pressure were compa- 

Figure 4. 

I I I I I I 

0 1 3 6 9 12 

Week 
Mean change from baseline and 95% confidence interval by week (through week 12) 
in sitting diastolic blood pressure (SiDBP) (mm Hg). 
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rable in the two subgroups without dosage adjustment (-18.6 mm Hg/ 
-14.2 mm Hg in 345 patients receiving L 50/50 and -19.0 mm Hg/-14.8 
mm Hg in 178 patients receiving A 515) during the la-week treatment 
period. 

Withdrawals and Clinical, Laboratory, and Other Adverse Events 

A total of 859 (92%) randomized patients completed the study; 76 
patients (8%) withdrew from the study prematurely because of clinical 
adverse events or lack of cooperation (41 [13%1 of 308 patients in the L 
50/100 group [most during treatment with losartan 100 mgl, 16 [5%1 of 313 
in the IJEICTZ group, and 19 [6%1 of 314 patients in the A 5/10 group). 
Table IV lists all drug-related clinical adverse events that occurred with an 
incidence of ~4%, serious adverse events, and withdrawals because of 
adverse events. 

During the placebo period, clinical adverse events occurred in 274 
(29%) of the 935 patients in the study. The incidences of clinical adverse 
events were similar to each other with respect to the number of patients in 
the three treatment groups. In 4 patients the clinical adverse events that 
started in the placebo period persisted, resulting in withdrawal from the 
study during the double-masked phase. Before randomization 3 patients 
experienced serious clinical adverse events. 

Four hundred eighty patients had at least one clinical adverse event 
that began during the 12-week treatment period, with a similar frequency 
(50% to 52%) in the three treatment groups. The 11 serious clinical adverse 
events during the treatment period were similarly distributed among the 
three treatment groups. The most common clinical adverse events in all 
three treatment groups were swelling and edema, headache, dizziness, 
bronchitis, cough, and upper respiratory tract infections. 

A total of 196 patients (21%) had clinical adverse events that were 
possibly, probably, or definitely related to the study drugs during the treat- 
ment phase. The incidence of drug-related clinical adverse events was 
significantly higher in the A 5/10 group (26%) than in the two losartan 
treatment groups (19% [P = 0.0211 and 18% [P = 0.0121). This was due 

Table III. Number (o/o) of patients requiring dosage increases. 

Dosage 

Losatian 50 mg Losartan 50 m to 
c# 

Amlodi 
Losartan 50 mu + H 12.5 mg P 

ine 5 mg 

(n E 3139 (k “,,q 

Increased 
Not increased 

148 47 
165 53 I 1 

HCTZ = hydrochlorothiazide. 
l Number of randomized patients. 
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Table IV. Clinical adverse events with an incidence of ~=4%, serious adverse events, and 
withdrawals because of adverse events reported during the treatment phase. 

Adverse Events 
L5&00 L/&z A&O 

(n I 308.) (n = 3137 (n = 314’) 

Total no. (%) of patients with clinical 
adverse events regardless of relationship 
to the study drugs 

No. (%) of drug-related clinical adverse 
events (possibly, probably, or definitely 
related to the study drugs) 
Swelling and edema 
Headache 
Dizziness 

No. (%) of patients with serious clinical 
adverse events 

No. (% of patients who withdrew because 
of a d verse events 

160 (52) 156 (50) 164 (52) 

5#I” qi” ;$ip 

2(l) 5 (2) 4(l) 

41 (13)5” 16 (5) tg (6) 

L 50/100 = losartan 50 mg once daily (CID), possibly increased to 100 mg QD; UHCTZ = losartan 50 mg QD, 
with the possible addition of hydrochlorothiazide 12.5 mg LID; A 5/10 = amlodipine 5 mg QD, possibly 
increased to 10 mg QD. 
l Number of randomized patients. 
T P = 0.021, A versus C. 
$ P = 0.012, B versus C. 
§ P < 0.001, A versus B. 
u P < 0.001. A versus C. 

primarily to the significantly higher rate of swelling and edema with am- 
lodipine (10%) than with losartan (3%). 

Abnormal laboratory findings were reported for 27 patients (3%) dur- 
ing the double-masked treatment period; however, none of the abnormal 
findings were considered to be serious. Furthermore, in only 3 of these 
patients-2 in the L 50/100 group and 1 in the A 5/10 group-were the 
abnormal findings regarded by the investigator to be possibly, probably, or 
definitely drug related. 

No metabolic changes (eg, hyperlipidemia, obesity, diabetes mellitus) 
occurred in any of the enrolled patients during the 12-week treatment 
period. 

DISCUSSION AND CONCLUSION 

In the present study, as in the studies by Oparil et al” and Weir et a1,13 
tolerability was analyzed by evaluating questionnaires. This study used 
the specific symptoms questionnaire (completed by the physician) and the 
symptoms inventory (completed by the patients); queries regarding many 
symptoms appeared on both questionnaires. These questionnaires showed 
that the incidences of headache, sweating, and dizziness decreased signifi- 
cantly in all three treatment groups. It is likely that pharmacologic control 
of blood pressure led to the reductions in symptoms, which were mainly 
hypertension related. These results may be regarded as sound in view of 
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the large number of patients in our treatment groups and the findings by 
Oparil et al” and Weir et al. l3 Similarly, the results of both questionnaires 
regarding the increased incidence of swelling and edema with amlodipine 
agree with the findings of these two studies.11,13 

Where significant differences between treatment groups are lacking, 
the reliability, validity, and sensitivity of the instruments used for detect- 
ing changes, as well as the sample size, should be considered. The number 
of patients in this study was sufficiently large to confirm the findings of 
Oparil et al” and Weir et all3 concerning swelling and edema. Tolerability 
of the three treatment regimens was similar with regard to many of the 
other symptoms examined. 

Blood pressure reductions were similar in all three treatment groups. 
Analysis of the two subgroups comprising comparable patients without 
dosage adjustment (L 50/50 and A 5/5) shows comparable efficacy of mono- 
therapy with losartan 50 mg once daily and amlodipine 5 mg once daily. 

Treatment had to be adjusted in approximately 50% of the patients in 
each treatment group because of inadequate response. Failure of both 
study drugs to reduce diastolic blood pressure to c90 mm Hg in half the 
patients at the initial doses suggests that a stepped increase in dose will 
likely remain necessary in the future. 

Combination therapy with two or more antihypertensive drugs is pres- 
ently regarded as good practice if increasing the dose of the initial drug is 
not expected to result in additional improvement and if the drugs have 
different modes of action but similar pharmacokinetic characteristics. 
These prerequisites are met by the combination of losartan and HCTZ. 
Losartan has a shorter half-life than HCTZ but is converted to its active 
metabolite E-3174, which has a longer half-life.24 Hence, the pharmacoki- 
netics of the two antihypertensive components are comparable. Losartan 
given concomitantly with HCTZ leads to a further marked reduction in 
blood pressure that is related to the dose of HCTZ administered.15 The 
requirement that adverse events with the individual drugs be reduced or 
neutralized by the combination therapy to achieve better compliance is 
also met. The typical diuretic-induced changes-a decrease in serum po- 
tassium and an increase in blood uric acid-are neutralized by the con- 
comitant administration of losartan and HCTZ.14 The low daily dosage of 
HCTZ (12.5 mg> improves the adverse-effect profile of the diuretic in com- 
bination with losartan 50 mg.25 Previous studies have shown combinations 
of losartan 50 mg with HCTZ 12.5 rng11113-15 or 25 mg11,13*14 to be effective 
and well tolerated. 

At the onset of antihypertensive monotherapy, consideration should 
be given as to which regimen will be the most effective and best tolerated; 
if the response to the initial therapy is unsatisfactory, the decision must be 
made to increase the dose of the original drug or to initiate combination 
therapy. In such cases losartan in combination with HCTZ proved to be as 

337 



LOSARTAN VERSUS AMLODIPINE FOR HYPERTENSION 

effective as but better tolerated than amlodipine. Increasing the dose of 
amlodipine was associated with an increased incidence of edema. 

The incidences of drug-related clinical adverse events with losartan in 
this study and in other studies11’12,14-18126 were either comparable to or 
lower than those of comparative drugs such as amlodipine,” felo- 
dipine,12’20 enalapril,10>18 nifedipine,13 captopril,17 and atenolol.16*20 The 
incidences of drug-related clinical adverse events in the amlodipine group 
(26%) were significantly higher than in the losartan groups (19% and 18%) 
because of the higher incidence of swelling and edema in patients treated 
with amlodipine. 

The most common clinical adverse events in our three treatment 
groups, as in other clinical trials,1°-17 were swelling and edema, headache, 
and dizziness (Table IV). Of all clinical adverse events, only the incidence 
of dizziness was higher in the L 501100 group (5%) than in the other two 
treatment groups (3% and 2% in the LHCTZ group and A 5/10 group, 
respectively). The withdrawal rate was higher in the L 50/100 group (13%) 
than in the other two groups (5% and 6% in the LHCTZ group and A 5/10 
group, respectively), whereas in the study by Dahliif et a1,26 which had the 
same study design, the withdrawal rate was higher in the amlodipine 
group than in the two losartan groups. 

The efficacy and safety profile of losartan make it a desirable first-line 
antihypertensive drug. Once-daily dosing, good tolerability, and addictive 
efficacy in combination with HCTZ offer many benefits for hypertensive 
patients. 
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