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ABSTRACT 

Background: Elevated systolic blood pressure is a more important risk factor 
for cardiovascular and renal disease than elevated diastolic blood pressure. Iso- 
lated systolic hypertension (ISH) is the predominant form of hypertension in the 
elderly. Effects of angiotensin II on the vascular wall and endothelium may con- 
tribute to development of ISH. 

Objective: The primary objective of this study was to compare the effects on trough 
sitting systolic blood pressure (SiSBP) of a regimen of losartan, a selective angio- 
tensin II-receptor antagonist, and an amlodipine-based regimen in patients with ISH. 

Methods: This multicenter, prospective, randomized, double-blind, parallel- 
group study consisted of a 4-week placebo phase and an 18-week active- 
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treatment phase. The losartan-based regimen consisted of losartan 50 mg, increased 
as needed to losartan 50 mg/hydrochlorothiazide (HCTZ) 12.5 mg at week 6 and to 
losartan 100 mg/HCTZ 25 mg at week 12 to achieve a target SiSBP ~140 mm Hg. 
The amlodipine-based regimen consisted of amlodipine 5 mg, increased as needed 
to amlodipine 10 mg at week 6 and to amlodipine 10 m@-ICTZ 25 mg at week 12. 
The primary efficacy measure was change in trough SiSBP from baseline to week 18. 
Information on the tolerability of study treatments was collected at each visit, in- 
cluding the investigators and patients’ observations of clinical adverse experiences 
(CAEs), laboratory adverse experiences, and responses to a symptom questionnaire. 

Results: Eight hundred fifty-seven patients (65.6% female) were randomized to 
treatment, 432 in the losartan group and 425 in the amlodipine group. Their mean 
age was 67.6 years, and they had a mean duration of hypertension of 6.7 years at 
baseline. The losartan and amlodipine groups (intent-to-treat population) had base- 
line mean SiSBP values of 171.2 and 171.9 mm Hg, respectively At week 18 (the 
primary end point), the mean change from baseline in SiSBP was -27.4 mm Hg for 
426 patients who received losartan and -28.1 mm Hg for 4 19 patients who received 
amlodipine (estimated least-square mean difference, 0.3 mm Hg; 95% CI, -1.4 to 
2.0), indicating that losartans effect on systolic blood pressure was noninferior to 
that of amlodipine. The proportion of patients who responded (SiSBP ~140 mm Hg 
or a 220-mm Hg decrease in SiSBP from baseline) was comparable between groups 
(73.9% losartan, 75.4% amlodipine). The incidence of CAEs and drug-related CAEs 
was significantly greater in the amlodipine group (amlodipine, 79.8% and 43.8%, 
respectively; losartan, 67.8% and 25.5%; P I 0.001). In addition, more patients in 
the amlodipine group discontinued therapy due to a drug-related CAE compared 
with patients in the losartan group (12.9% vs 4.4%, respectively; P IO.001). Lower- 
extremity edema was the most common drug-related CAE in the amlodipine group 
(24.0% amlodipine, 2.5% losartan; P 5 0.001); dizziness was the most common 
drug-related CAE in the losartan group (6.0% losartan, 4.0% amlodipine). 

Conclusions: In these patients with ISH, losartan and amlodipine produced 
comparable clinically relevant reductions in SiSBP; however, losartan was better 
tolerated, as evidenced by fewer CAEs and discontinuations compared with am- 
lodipine. Losartan may be considered for the initial treatment of ISH. (Clin Trier: 
2003;25: 1469-1489) Copyright 0 2003 Excerpta Medica, Inc. 

Key words: losartan, isolated systolic hypertension, angiotensin II-receptor 
antagonist. 

INTRODUCTION 
Hypertension is among the most common diseases of adults in industrialized 
countries and is one of the important modifiable risk factors for cardiovascular 
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and renal disease.l For many years, diastolic blood pressure (DBP) was the focus 
of antihypertensive therapy, and elevations in systolic blood pressure (SBP) were 
not treated aggressively However, data from the Multiple Risk Factor Interven- 
tion Trial* and the Framingham Heart Study3 demonstrated unequivocally that of 
the 2, elevated SBP is the more important risk factor for cardiovascular and renal 
disease. 

SBP increases with advancing age in most patient populations, whereas DBP 
plateaus or decreases.4 Therefore, isolated systolic hypertension (ISH) is the dom- 
inant form of hypertension in the elderly, accounting for approximately two thirds 
of cases of hypertension in persons aged 260 years.’ In the United States in the 
late 1990s 27% of persons aged 260 years had stage 1 ISH, and an additional 
10% had stage 2 or 3 ISH.6 Multiple mechanisms may contribute to ISH, in- 
cluding a decrease in the elastin content and an increase in the collagen content 
of the arterial wall; thickening and fibrotic remodeling of the vascular intima; pro- 
liferation of smooth muscle in the arterial wall, resulting in increased thickness 
with stiffening and partial loss of contractility; and left ventricular hypertrophy7 
Experimental evidence indicates that angiotensin II may trigger each of these 
mechanisms and thus may be involved in the pathogenesis of ISH. 

Data from large long-term trials have shown that treatment of elevated SBP in 
the elderly is associated with decreased morbidity and mortality Among 4736 pa- 
tients aged 260 years who were followed for a mean of 4.5 years in the Systolic 
Hypertension in the Elderly Program (SHEP),8 antihypertensive therapy (a di- 
uretic or a diuretic plus a beta-blocker) reduced SBP and the incidence of stroke 
(36%), total coronary heart disease (25%), nonfatal myocardial infarction (27%), 
total cardiovascular disease (32%), and total mortality (13%) compared with 
placebo. The Systolic Hypertension in Europe (Syst-Eur) triaL9 in which 4695 pa- 
tients with ISH were observed for a median of 2 years, had similar outcomes: an- 
tihypertensive therapy (a calcium channel blocker with addition of an 
angiotensin-converting enzyme [ACE] inhibitor and a diuretic, as needed) re- 
duced SBP and the incidence of stroke (42%), heart failure (29%), myocardial 
infarction (30%), total cardiovascular events (31%), and total mortality (14%) 
compared with placebo. 

The newest class of antihypertensive agents is the selective angiotensin II- 
receptor antagonists. Losartan was the first of these agents to be introduced. Data 
from placebo-controlled and comparative trials have shown that for the control 
of essential hypertension, losartan is superior to placebo and as effective as 
certain agents from other antihypertensive classes, including diuretics, beta- 
blockers, ACE inhibitors, and calcium channel blockers.lO,ll The 24-hour anti- 
hypertensive effectiveness of losartan has been demonstrated in patients with 
essential hypertension based on trough values obtained in the office and by am- 
bulatory blood pressure (BP) monitoring. i2-14 The tolerability of losartan has 
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been shown to be similar to that of placebo and superior to that of some other 
classes of antihypertensive agents; this greater tolerability may be associated with 
improved compliance in clinical practice, allowing patients to continue therapy 
and switch treatments less often, 15-17 

Losartan has been shown to reduce sitting systolic BP (SiSBP) in patients with 
less severe ISH (SiSBP range, 140-200 mm Hg) compared with placeboIs and in 
patients with more severe ISH (SiSBP range, 160-205 mm Hg) compared with 
atenolol.’ Losartan was highly effective and well tolerated in both studies. How- 
ever, the target SBP in the comparison with atenolol was 160 mm Hg.7 It was not 
known whether a losartan-based regimen would further lower SBP toward “nor- 
mal” (5140 mm Hg). 

The purpose of the present study was to assess the efficacy and tolerability of 
losartan in lowering SBP to a target of ~140 mm Hg in patients with ISH com- 
pared with that of the calcium channel blocker amlodipine, a drug widely used 
for the treatment of hypertension in clinical practice. 

PATIENTS AND METHODS 
Patients 

Adult men and women with a documented history of ISH were eligible for en- 
try into the study if, at visit 3, they had a mean SiSBP of 160 to 200 mm Hg and 
a mean sitting DBP (SiDBP) of ~65 but <90 mm Hg. Additionally, the difference 
in mean SiSBP between visit 2 and visit 3 had to be within 15 mm Hg. Patients 
with any of the following were excluded from participation: secondary hyperten- 
sion; a single functioning kidney; known sensitivity to or inability to tolerate 
angiotensin II-receptor antagonists, calcium channel blockers, or diuretics; his- 
tory of angioedema, malignant hypertension, or angina pectoris; gastrointestinal 
resection; malabsorption; cirrhosis; symptomatic cerebrovascular disease (includ- 
ing previous transient ischemic attack); a clinically significant atrioventricular 
conduction disturbance; unstable diabetes mellitus; concurrent severe disease that 
could preclude participation or survival; serum potassium level ~3.5 or ~5.5 
mEq/L; aspartate or alanine aminotransferase level greater than 2 times the upper 
limit of normal; creatinine >1.5 mg/dL and creatinine clearance ~40 mUmin; and 
hematuria. Pregnant women and women of childbearing potential who were not 
using an appropriate method of contraception were also excluded. 

Study Design 
This multicenter, prospective, randomized, double-blind, parallel-group study 

was conducted in 18 countries from July 2000 through February 2002. The in- 
stitutional review board and ethics committee at each participating site approved 
the protocol, and written informed consent was obtained from all patients. Use 
of antihypertensive medications other than the study agents, lithium, major 
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psychotropic agents, oral steroids, or daily nonsteroidal anti-inflammatory drugs, 
cyclooxygenase-2-selective inhibitors, or high-dose acetylsalicylic acid was not 
permitted during the study Patients’ diet (including salt content) was to remain 
unchanged. 

The study design is illustrated in Figure 1. At the initial screening visit, patients 
underwent a complete physical examination, a baseline electrocardiogram, and 
laboratory assessment. After discontinuing current antihypertensive medications, 
patients entered a 4-week, single-blind placebo period, during which they re- 
ceived 2 placebo tablets (1 matching losartan 50 mg and 1 matching amlodipine 
5 mg), which they were instructed to take at the same time each morning be- 
tween 8 and 11 AM (except on the morning of a clinic visit). Sitting and standing 
BP heart rate, and the occurrence of adverse experiences were monitored at weeks 
2 and 4 of the placebo period. Patients who met the inclusion criteria at week 4 
(visit 3) were eligible to continue the study 

Eligible patients were randomized into 2 groups in a 1: 1 ratio according to a 
computer-generated allocation schedule. One group received a losartan-based 
regimen, and the other received an amlodipine-based regimen, both for 18 weeks. 
As recommended in the product information, l9 the losartan-based regimen was 
initiated at losartan 50 mg; the regimen could be increased to losartan 50 mg/ 
hydrochlorothiazide (HCTZ) 12.5 mg at week 6 and to losartan 100 mg/HCTZ 

i Losartan 100 mg/ 
: HCTZ 25 mn 

j Losartan 50 mg/HCTZ 12.5 mg 

Placebo 
Losartan 50 mg 

Amlodipine 5 mg 

i Amlodipine IO mg 

/ Amlodipine IO mg/ 
[ HCTZ 25 mg 

I I 
Week 4 Week 0 

I 
Week 6 

I 
Week I2 

I 
Week I8 

Figure I. Treatment schedule for the losartan- and amlodipine-based regimens. Patients 

received the stated regimens at week 6 and week 12 if sitting systolic blood 

pressure was 2 I40 mm Hg. HCTZ = hydrochlorothiazide. 
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25 mg at week 12 as needed to achieve the target SiSBP of ~140 mm Hg. Con- 
sistent with standard clinical practice, 2o the amlodipine-based regimen was initi- 
ated at amlodipine 5 mg; the regimen could be increased to amlodipine 10 mg 
at week 6 and to amlodipine 10 mg/HCTZ 25 mg at week 12 as needed to 
achieve the SiSBP target. Each group received placebo tablets to match the medi- 
cation in the other treatment group. Medication was taken as in the placebo 
period. 

At week 3 of active treatment, patients returned to the clinic for assessment of 
the tolerability of study treatment; at weeks 6, 12, and 18 they returned for com- 
plete assessments of the clinical and safety profiles of the study treatments. If the 
mean trough SiSBP was 201 to 220 mm Hg at any of these times, the measure- 
ment was repeated the following day; if the mean trough SiSBP was ~200 mm Hg 
on the following day, the patient was discontinued from the study If the mean 
trough SiSBP was >220 mm Hg or the mean trough SiDBP was >lOO mm Hg, the 
measurement was repeated within 1 hour; if the mean trough SiSBP remained 
>200 mm Hg or the mean trough SiDBP remained >lOO mm Hg, the patient was 
discontinued from the study Patients with a mean trough SiDBP ~65 mm Hg at 
any time were discontinued from the study 

Clinic personnel certified through a standardized training program obtained 
trough BP measurements (ie, 22-26 hours after the last dose of study medication) 
using a standard mercury sphygmomanometer according to American Heart As- 
sociation guidelines. Mean BP readings were calculated based on 3 consecutive 
sitting and standing readings taken at l- to 3-minute intervals. Sitting BP was 
measured after 5 minutes of rest in the seated position until the mean of 3 con- 
secutive readings was within 5 mm Hg of each individual reading. Standing BP 
was measured after 3 minutes in the standing position. 

At each clinic visit, the investigator, who was blinded to treatment assignment, 
assessed all clinical and laboratory adverse experiences, including the likelihood 
of a causal relationship between these experiences and study drug (definitely not, 
probably not, possibly, probably, or definitely related), and categorized the inten- 
sity of clinical adverse experiences (CAEs) as mild, moderate, or severe. Addi- 
tionally, at visits 3 (day 1 of active treatment), 5, 6, and 7 (completion of study), 
the investigator or clinical personnel administered a symptom questionnaire con- 
taining 24 questions that required a “yes” or “no” response. 

Statistical Analysis 
The primary efficacy assessment included data from the intent-to-treat popula- 

tion, which included all patients who received 21 dose of study medication after 
randomization and had a valid mean SiSBP measurement at baseline and 21 valid 
measurement after baseline. Statistical analyses for the primary efficacy measure 
used the intent-to-treat (ITT) approach, with any missing postrandomization 
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measurements estimated by carrying forward previous postrandomization mea- 
surements. To assess the robustness of the results of the ITT analysis, the effect 
of treatment on mean SiSBP was assessed in a per-protocol (PP) population, ex- 
cluding those patients who did not adhere to the protocol and including observed 
data only 

The primary end point was assessed based on the change in SiSBP from base- 
line to week 18 using an analysis of covariance (ANCOVA) model, with factors 
for center and treatment, and SiSBP at baseline as covariate. Least-square mean 
changes from baseline, with 95% CIs, were calculated for each treatment group. 
The 95% CI was calculated for the difference in least-square means. The losartan 
regimen was considered noninferior to the amlodipine regimen if the 2-sided 
95% CI for the treatment difference (mean change in trough SiSBP from baseline 
to week 18 for losartan - mean change in trough SiSBP from baseline to week 18 
for amlodipine) lay entirely below 6 mm Hg. Within-group changes from 
baseline were assessed based on the 95% CIs for the change from baseline. The 
sample size was calculated to provide 90% power to conclude that the losar- 
tan regimen was noninferior to the amlodipine regimen in terms of SiSBP 
reduction. 

Other continuous end points (eg, SiDBP standing SBP and DBP pulse pressure) 
were analyzed using an ANCOVA model similar to that described for the primary 
end point. The proportion of patients reaching the antihypertensive target of a 
mean trough SiSBP ~140 mm Hg or a 220-mm Hg reduction from baseline in 
mean trough SiSBP were compared between treatment groups using a logistic re- 
gression model that included terms for treatment and baseline SiSBI? The corre- 
lation between week-18 and baseline BP measurements was examined using 
the Spearman correlation coefficient. 95% CIs were calculated based on Fisher’s 
transformation. 

The incidence of adverse experiences was compared between treatment groups 
using the Fisher exact test, and the 95% CIs for the difference between treatment 
groups were constructed using the Wilson score method. The proportions of pa- 
tients reporting individual symptoms on the symptom questionnaire were com- 
pared between treatment groups using a logistic regression model that included 
terms for treatment and symptom at baseline. 

RESULTS 
Patient Characteristics 

Of 857 patients randomized, 52% were enrolled at sites in Europe, the Middle 
East, and Africa; 25% at sites in the Asia-Pacific region; 21% at sites in Central 
and South America; and 2% at sites in Canada. Seven hundred fifteen (83.4%) 
patients completed the study Among the reasons for discontinuation from the 
study, the most common were CAEs, which accounted for 29 of 55 (52.7%) dis- 
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continuations in the losartan group and 62 of 87 (71.3%) discontinuations in the 
amlodipine group (Figure 2). A total of 845 (98.6%) patients were available for 
the ITT analysis, and 639 (74.6%) patients were available for the PP analysis. 

Overall, the mean age of the study population was 67.6 years; 68.5% were aged 
265 years. The majority were female (65.6%) and white (58.1%) or Asian (25.0%). 
The mean duration of hypertension before study enrollment was 6.7 years. Base- 
line SiSBP was 150 to 159 mm Hg in 0.7% of patients, 160 to 169 mm Hg in 
50.4%, 170 to 179 mm Hg in 29.3%, 180 to 199 mm Hg in 19.4%, and 2200 
mm Hg in 0.2%. Baseline demographic and clinical characteristics were similar 
between treatment groups (Table I), including mean age (67.8 years losartan, 67.5 
years amlodipine) and mean SiSBP (171.3 and 172.0 mm Hg, respectively). 

Compliance (determined by tablet count at each visit) was similar in the 2 
treatment groups. In the losartan group, 91.2% of patients were 100% compliant 
with losartan and 89.1% compliant with the matching amlodipine placebo. In the 
amlodipine group, 89.2% of patients were 100% compliant with amlodipine and 
89.1% compliant with the matching losartan placebo. Only 1.4% of patients in 
each group were ~80% compliant with active treatment. 

Screened for eligibility (I 187) 

Randomized (857) 

Not randomized (330), main reasons: 
No history of ISH (I 60) 
Difference in SBP at visits 2 and 3 

>ISmmHg(74) 
Renal impairment (34) 

Completed study (377) 
55 Discontinued 
29 Clinical AEs 

I LaboratoryAE 
2 Lack of efficacy 
3 Protocol violation 

I I Withdrew consent 
3 Lost to follow-up 
6 Other 

Allocated to amlodipine 

Completed study (338) 
87 Discontinued 
62 Clinical AEs 
I I Protocol violation 
4 Withdrew consent 
3 Lost to follow-up 
7 Other 

Figure 2. Distribution of patients in the losartan and amlodipine groups. ISH = isolated 
systolic hypertension; SBP = systolic blood pressure; AE = adverse experience. 
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Tabie I. Baseline demographic and clinical characteristics of patients randomized to treatment. 

Characteristic 

Losartan Amlodiptne 

(n = 432) (n = 425) 

Sex, % 

Women 

Men 

65.7 65.4 

34.3 34.6 

Race, % 

White 

Aslan 

Hlspanic 

Black 

Other 

Age, Y 

59.0 57.2 

24.5 25.4 

3.9 4.0 

0.5 I .9 

12.0 Il.5 

Mean (SD) 

Range 

265, % 

Duration of hypertension, mean (SD), y 

No previous antihypertensive therapy % 

SSBP category, % 

150-159 mm Hg 

160-169 mm Hg 

17s-179 mm Hg 

180-199 mm Hg 

2200 mm Hg 

SiSBP mean (SD), mm Hg 

SiDBP mean (SD), mm Hg 

Pulse pressure, mean (SD), mm Hg 

Heart rate, mean (SD), beats/mln 

67.8 ( 10.2) 67.5 (9.9) 

18-99 20-87 

69.4 67.5 

6.3 (8.8) 7. I (8.7) 

57.9 52.7 

0.7 0.7 

52. I 48.7 

28.9 29.6 

18.3 20.5 

0.0 0.5 

I7 I .3 (9.4) 172.0 (9.3) 

82.3 (6.0) 82.6 (5.9) 

89.0 (I 0.0) 89.3 ( I 0. I ) 

73.3 (9.7) 73.3 (9.1) 

SISBP = setting systolic blood pressure: SiDBP = sitting diastolic blood pressure 

Drug Treatments 
Table II shows the number and percentage of patients at each treatment step at 

weeks 6, 12, and 18. At week 18, 28.7% of patients were still receiving losartan 
50 mg and 36.9% were still receiving amlodipine 5 mg; 35.4% of patients ran- 
domized to the losartan regimen were receiving the highest possible dose (losar- 
tan 100 mg/HCTZ 25 mg), and 28.5% of patients randomized to the amlodipine 
regimen were receiving the highest possible dose (amlodipine 10 mg/HCTZ 25 
mg). The mean doses at the end of the study were losartan 67.7 mg and amlo- 
dipine 8.1 mg. 
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Table II. Proportion (no. p]) of patients receiving each combination and dose of study drug. 

Regimen Week 6 Week 12 Week 18 

Losartan 
50 mg 
50 mg/HCTZ 12.5 mg 
IO0 mg/HCTZ 25 mg 

Amlodipine 

5 mg 
IO mg 
IO mg/HCTZ 25 mg 

432 (I 00) I5 I (35.0) I24 (28.7) 
280 (64.8) 155 (35.9) 

I (0.2) 153 (35.4) 

425 ( 100) I83 (43. I) I57 (36.9) 
240 (56.5) I47 (34.6) 

2 (0.5) I21 (28.5) 

HCTZ = hydrochlorothiazide 

Eflects on Clinical BP Values 

Figure 3 illustrates the reductions in mean trough SiSBP and SiDBP in the 2 
treatment groups at weeks 6, 12, and 18, based on the ITT approach. At week 
18 (the primary end point), the mean change from baseline in trough SiSBP was 
-27.4 mm Hg in the losartan group and -28.1 mm Hg in the amlodipine group 
(estimated between-group difference in least-square means, 0.3 mm Hg in favor 
of amlodipine) (Table III). The 95% CI (-1.4 to 2.0) lay entirely below the 6-mm Hg 
limit for noninferiority, indicating that the losartan regimen was not inferior to 
the amlodipine regimen. At week 18, reductions in mean trough SiSBP in both 
treatment groups by sex, race, and age ~65 and 265 years (data not shown) were 
similar to the overall results. Results of the PP analysis were consistent with those 
of the primary analysis (Table III). 

At week 18, 315 of 426 (73.9%) patients in the losartan group and 316 of 419 
(75.4%) patients in the amlodipine group had responded to treatment (ie, reached 
the target SiSBP of ~140 mm Hg or had an SiSBP 2140 mm Hg with a reduction 
in SiSBP of 120 mm Hg) (Figure 4). In the losartan group, 201 (47.2%) patients 
had an SiSBP ~140 mm Hg, and 114 (26.8%) had a decrease in SiSBP of 220 mm 
Hg. In the amlodipine group, the corresponding numbers achieving these values 
were 189 (45.1%) and 127 (30.3%). 

The mean change in SiDBP from baseline to week 18 was -5.2 mm Hg (from 
82.2 to 77.0 mm Hg) in the losartan group and -6.2 mm Hg (from 82.7 to 76.4 
mm Hg) in the amlodipine group (P = 0.038) (Table III, Figure 3). The changes 
in standing SBP and DBP were consistent with the changes in sitting BP (Table 
III). There was a significant correlation between baseline and change-from- 
baseline values for all BP measures in both treatment groups (P I O.OOl>, in that 
patients with higher values at baseline generally had greater BP reductions with 
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0 Amlodipine f HCTZ (n = 4 19) 
0 Losarcan + HCTZ (n = 426) 

77.F 77.w 
a 

cl 
iii 77.9* ” 8 

75- 76.6* 76.4* 

70 1 I I I 
0 6 I2 18 

Baseline Week 

Figure 3. Effects of losartan- and amlodipine-based regimens on (A) trough sitting sys- 

tolic blood pressure (SiSBP) and (B) trough sitting diastolic blood pressure 

(SiDBP) at 6, 12, and I8 weeks of treatment in the intent-to-treat population. 

Broken line represents target blood pressure. HCTZ = hydrochlorothiazide. 

*P c 0.001 versus baseline. 
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Table III. Effects of losartan and amlodipine on measures of blood pressure after I8 weeks 
of treatment.* 

Treatment/Parameter 

Baseline, Week 18, 
Change from Baseline 

Mean (SD) Mean (SD) Mean (SD) LS Mean (95% Cl) 

Losartan 

SiSBP mm Hg 

ITT (n = 426) 

PP (n = 336) 

SiDBP mm Hg (n = 426) 

Pulse pressure, mm Hg 

(n = 426) 

StSBP mm Hg (n = 424) 

StDBP mm Hg (n = 424) 

Heart rate, beats/min 

(n = 425) 

Amlodiplne 

SiSBP, mm Hg 

ITT(n=419) 

PP (n = 303) 

SiDBP mm Hg (n = 4 19) 

Pulse pressure, mm Hg 

(n = 419) 

StSBP mm Hg (n = 4 17) 

StDBP mm Hg (n = 4 17) 

Heart rate, beats/min 

(n = 4 18) 

7 I .2 (9.3) 143.8 (I 5.8) -27.4 (I 5.6) -27.3 (-28.6 to -26.0) 

7 I .o (9.5) I4 I .2 ( I 3.8) -29.8 ( I 4. I ) -29.4 (-30.7 to -28. I ) 
82.2 (6.0) 77.0 (7.8) -5.2 (7.0) -5.6 (-6.2 to -4.9) 

89.0 (I 0.0) 66.8 (15.1) -22.2 (I 3.9) -2 I .6 (-22.8 to -20.4) 

68.5 (I I .9) 142.6 (I 6.6) -25.9 (I 5.6) -25.8 (-27. I to -24.5) 

83.5 (7.5) 78.9 (8.6) 4.7 (7.3) -5.0 (-5.7 to 4.4) 

73.3 (9.7) 72.0 (9.6) -I .3 (9. I) -I .2 (-2.0 to -0.4) 

7 I .9 (9.3) 143.8 (I 2.8) -28. I ( 14.0) -27.6 (-29.0 to -26.3) 

7 I .4 (8.9) 141.4 (I 1.5) -30.0 ( 12.2) -29.7 (-3 I .O to -28.3) 

82.7 (5.9) 76.4 (7.5) -6.2 (6.7) -6.5 (-7.2 to -5.8) 

89.2 (I 0.2) 67.4 (I 3.4) -2 I .9 (I 3.2) -2 I .2 (-22.4 to -20.0) 

69.2 (I I .3) 142.9 (I 3.4) -26.3 (I 4.6) -25.8 (-27. I to -24.5) 

84.1 (7.4) 78.2 (7.9) -6.0 (6.8) -6. I (-6.8 to -5.4) 

73.2 (9.0) 72.9 (9.9) -0.4 (8.9) -0.3 (-I .2 to 0.5) 

LS = least-square; SISBP = sitting systolic blood pressure; ITT = intent to treat, last observation carried forward; 
PP = per protocol; SiDBP = sitting diastolic blood pressure StSBP = standing systolic blood pressure; StDBP = 
standing diastolic blood pressure. 
*Unless othetwse Indicated, the ITT approach was used for all analyses. 

treatment. The respective correlation coefficients for losartan and amlodipine 
were -0.33 and -0.44 for SiSBP, -0.29 and -0.30 for SiDBP, -0.46 and -0.44 for 
sitting heart rate, -0.35 and -0.52 for standing SBP, and -0.27 and -0.42 for 
standing DBP 

Clinical Adverse Experiences 
At least 1 CAE was reported for 293 of 432 (678%) patients in the losartan 

group and 339 of 425 (79.8%) patients in the amlodipine group (P i 0.001) 
(Table IV). The investigator considered the adverse experience to be possibly, 
probably, or definitely related to treatment in 110 (25.5%) patients in the losar- 
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% of Nonresponders % of Responders 

Figure 4. Categories of antihypertensive response at week 18. The between-group dif- 

ference in responders was not statistically significant. Category I = reached sit- 

ting systolic blood pressure (SiSBP) target of C I40 mm Hg, category II = SiSBP 

2140 mm Hg and a 22O-mm Hg decrease in SiSBP from baseline; category Ill = 

nonresponse (neither category I nor II). *As stated in the text, the sum of cate- 

gories I and II was 73.9% the value differs due to rounding error. 

Table IV. Incidence (no. p]) of clinical adverse experiences (CAEs) in the losartan and 
amlodipine groups. 

Losar-tan Amlodiplne 
(n = 432) (n = 425) 

95% Cl for 
Difference 

>I CAE 
L I Drug-related CAEi 
>I Serious CAE 
2 I Drug-related serious CAE 
Died 
Discontinued due to CAE 
Discontinued due to drug-related CAE 
Discontinued due to serious CAE 
Discontinued due to serious drug-related CAE 

293 (67.8) 339 (79.8)” 
I IO (25.5) I86 (43.8)” 

15 (3.5) 8 (I .9) 
4 (0.9) I (0.2) 
0 (0.0) I (0.2)$ 

26 (6.0) 62 (I 4.6)* 
I9 (4.4) 55 (12.9)” 
5 (1.2) 3 (0.7) 
2 (0.5) 0 (0.0) 

- 17.7 to -6. I 

-24.4 to -I 2.0 
-0.7 to 4.0 
-0.5 to 2. I 
-I .3 to 0.7 

- 12.7 to -4.5 
-I 2.4 to -4.8 

-I. I to 2.0 
-0.5 to I .7 

‘P I 0.001. 

1 Corwdered by the investigator to be possibly, probably, or defimtely related to study drug. 
*ConsIdered by the investigator not to be drug related. 
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tan group and 186 (43.8%) patients in the amlodipine group (P 5 0.001). Of 
these adverse experiences, 4 (0.9%) in the losartan group (angioedema, pul- 
monary edema/unstable angina, parasomnia, hypertension) and 1 (0.2%) in the 
amlodipine group (orthostatic hypotension) were considered to be serious. Study 
medication was discontinued due to a drug-related adverse experience in 19 
(4.4%) patients in the losartan group and 55 (12.9%) patients in the amlodipine 
group (P IO.001). 

The most commonly reported CAEs (occurring in 25% of patients in either 
treatment group), regardless of relationship to study drug therapy, are listed in 
Table V. CAEs classified as definitely, probably, or possibly drug related that oc- 
curred significantly more frequently with amlodipine than losartan were as follows: 
edema (0.2% losartan vs 6.8% amlodipine; P I O.OOl), lower-extremity edema 
(2.5% vs 24.0%, respectively; P 5 O.OOl), and flushing (0.9% vs 4.2%; P = 0.002). 

Laboratory Adverse Experiences 

At least 1 laboratory adverse experience was reported for 91 of 420 (21.7%) 
patients in the losartan group and 79 of 418 (18.9%) patients in the amlodipine 
group. The investigator considered the event to be drug related in 49 (11.7%) pa- 
tients in the losartan group and 33 (7.9%) patients in the amlodipine group. 
None of the laboratory adverse experiences were considered serious. Study ther- 
apy was discontinued due to a laboratory adverse experience in only 1 patient. 
This patient, from the losartan group, experienced a reduction in creatinine clear- 
ance that the investigator considered to be possibly drug related. The following 
drug-related laboratory adverse experiences were reported significantly more fre- 

Table V. incidence (no. [%I) of clinical adverse experiences occurring in 25% of the losar- 
tan or amlodipine group, regardless of relationship to study drug. 

Clinical Adverse Experience 

Losartan Amlodipine 

(n = 432) (n = 425) 

95% Cl for 

Difference 

AstheniaIfatlgue 

Cough 
Dizziness 

Edema 

Flushing 

Headache 
Lower-extremity edema 
Upper respiratory tract infection 

25 (5.8) 

29 (6.7) 
59 (I 3.7) 

2 (0.5) 

5 (I .2) 

50 (I I .6) 
I4 (3.2)= 

32 (7.4) 

I5 (3.5) 

24 (5.6) 

42 (9.9) 

36 (8.5)” 
23 (5.4)t 

40 (9.4) 
I I2 (26.4) 

25 (5.9) 

-0.6 to 5.2 

-2.2 to 4.4 

-0.6 to 8. I 
-I I.1 to -5.4 

-6.9 to -I .9 

-2.0 to 6.3 
-27.7 to - 18.6 

-I .9 to 4.9 

“P I 0.00 I 
tP = 0.002. 
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18 weeks of study therapy, mean SiSBP was reduced from 171.2 to 143.8 mm Hg 
in the losartan group and from 171.9 to 143.8 mm Hg in the amlodipine group. 
The magnitude of BP reduction was comparable to or better than that in the 
groups receiving active treatment in the SHEP8 and Syst-EurY trials. Although the 
mean final SBP remained >140 mm Hg with both regimens, approximately three 
fourths of patients in both groups reached the treatment goal of an SiSBP ~140 
mm Hg or a reduction from baseline of 220 mm Hg. 

The results of this study extend those of previous evaluations of losartan in the 
treatment of ISH. Farsang et al’ compared the effectiveness of losartan 50 mg with 
that of atenolol 50 mg (HCTZ could be added in either group at week 8 or 12 as 
needed to achieve BP control). At week 16, mean SiSBP was reduced from 173.7 
to 149.0 mm Hg in the losartan group and from 173.5 to 148.2 mm Hg in the 
atenolol group; a respective 87% and 84% of patients reached the treatment goal. 
Although this proportion is higher than in the present trial, the goal SiSBP was 
~160 mm Hg in the earlier study and ~140 mm Hg in the present study Cush- 
man et all8 conducted a 12-week placebo-controlled study of losartan in patients 
with ISH. The mean change in SiSBP at week 12 was significantly greater in the 
losartan group than in the placebo group (-19.2 vs -7.6 mm Hg; P < 0.001). 

The effectiveness of amlodipine in the management of ISH has been examined 
in 2 previous comparative trials. In a comparison of amlodipine and enalapril in 
31 patients, mean supine SBP at week 8 was reduced from 185 to 164 mm Hg 
in the amlodipine group and from 183 to 159 mm Hg in the enalapril group.2’ 
In a comparison of amlodipine and HCTZ in 197 patients, mean SiSBP at week 8 
was reduced from 178.4 to 145.9 mm Hg in the amlodipine group and from 
177.8 to 153.8 mm Hg in the HCTZ group. 22 Because the design of these stud- 
ies differed considerably from that of the present trial, direct comparisons of the 
results are not possible. 

In the present study, losartan was better tolerated than amlodipine. There were 
significantly fewer total and drug-related CAEs in patients receiving losartan. In 
addition, significantly fewer patients in the losartan group discontinued therapy 
due to a drug-related CAE. The most prominent difference in the occurrence of 
a CAE involved lower-extremity edema, which the investigator considered drug 
related in 102 (24.0%) patients receiving amlodipine and 11 (2.5%) patients re- 
ceiving losartan. These findings were corroborated by the symptom questionnaire 
completed by patients at baseline and after 6, 12, and 18 weeks of treatment. At 
week 18, 36.5% of patients in the amlodipine group reported the symptom of 
swollen ankles or edema, compared with 3.8% at baseline. In contrast, 5.0% of 
patients in the losartan group reported swollen ankles at 18 weeks, compared 
with 5.4% at baseline. These results are consistent with those of a 12-week, ran- 
domized, double-blind trial that compared losartan (alone and with HCTZ) with 
amlodipine alone for the treatment of essential hypertension and included a 
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quality-of-life assessment using the Psychological General Well-Being Index.23 In 
that study, 30.6% of patients in the amlodipine group reported swollen ankles at 
week 12, compared with 8.4% at baseline. In the losartan monotherapy group, 
7.0% of patients reported swollen ankles both at baseline and at 12 weeks. Given 
the mean age of the present study population (67.6 years), the results support the 
safety and tolerability of losartan in elderly patients. 

In addition to achieving BP control, losartan has been shown to reduce the risk 
of cardiovascular morbidity and mortality in hypertensive patients with left ven- 
tricular hypertrophy A B-year (1995-2001), randomized, double-blind study 
(Losartan Intervention For Endpoint reduction in hypertension [LIFE]) compared 
the efficacy of a losartan-based regimen with that of an atenolol-based regimen in 
9193 patients with essential hypertension and left ventricular hypertrophy24 The 2 
regimens achieved substantial and comparably effective BP reduction. In addition, 
losartan significantly reduced the risk of the primary composite end point (cardio- 
vascular death, myocardial infarction, and stroke), particularly stroke, compared 
with atenolol (adjusted risk reduction, 13.0%; P = 0.021).24 Data from the sub- 
group of 1326 patients with ISH in the LIFE study were consistent with and sup- 
ported the benefit of losartan on the primary composite end point.25 SBP was ef- 
fectively reduced in patients with ISH in both treatment groups. Losartan produced 
a significant 25% reduction in risk for the primary composite end point (P = 0.059) 
and a 40% reduction in the risk of stroke (P = 0.020) compared with atenolol. 

Although the exact mechanism of losartan’s beneficial effects on factors other than 
BP control are not known, the pressure-dependent and pressure-independent 
effects of losartan probably involve blockade of the angiotensin II type 1 recep- 
tor. The potential pathologic effects of angiotensin II that are inhibited by losar- 
tan include increased vascular hypertrophy, increased formation of oxygen free- 
radicals, enhanced release of catecholamines and endothelin, increased expression 
of vascular permeability factor, and induction of perivascular lesions.26-31 Each of 
these angiotensin II-mediated effects may alter vascular tone and endothelial 
function, and such alterations may play a role in the development of ISH and 
the associated cardiovascular morbidity (stroke and myocardial infarction) and 
mortality 

The equivalence of the 2 treatment regimens used in the present trial has not 
been demonstrated. They were not symmetrical with regard to the first step at 
which treatment could be increased to achieve the BP target. In the losartan arm, 
the first step was to add HCTZ 12.5 mg, whereas in the amlodipine arm, the ini- 
tial step was to increase the dose of monotherapy, as is consistent with common 
clinical practice. 2o The second step in both arms was the addition of HCTZ 25 
mg. As a result of this asymmetrical dosing protocol, more patients in the losar- 
tan arm had received HCTZ at the end of the study Although ~70% of patients 
in both groups responded to treatment, only 45% to 47% reached the goal SiSBP 
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of ~140 mm Hg, probably reflecting high baseline SiSBP values and the short du- 
ration of the study These data suggest the need for longer-term studies compar- 
ing losartan with additional agents and/or dosing strategies. 

CONCLUSIONS 
In this study in patients with ISH, the losartan regimen was noninferior to the 
amlodipine regimen in reducing SiSBE The proportion of patients reaching the 
antihypertensive goal (SiSBP ~140 mm Hg or a 220-mm Hg decrease from base- 
line) was similar in the losartan and amlodipine groups. Both regimens were gen- 
erally well tolerated; however, significantly more patients receiving amlodipine 
discontinued therapy due to a drug-related CAE and significantly more patients 
in the amlodipine group developed lower-extremity edema during treatment 
compared with those receiving losartan. Thus, losartan may be considered for ini- 
tial antihypertensive treatment in patients with ISH. 
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