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ABSTRACT 

Background: Most patients with hypertension in the 
United States and Europe fail to achieve the recom- 
mended target blood pressure (BP) of <140/90 mm Hg. 
Combination therapy is required in approximately two 
thirds of all patients whose BP is >20/10 mm Hg above 
the goal. Combination therapy with agents having com- 
plementary mechanisms of action, such as a calcium 
channel blocker and an angiotensin H-receptor blocker, 
would be a potentially useful therapeutic option. 

Objectives: This study evaluated the overall safety 
profile of combination therapy with amlodipine plus 
valsartan compared with a combination of lisinopril plus 
hydrochlorothiazide (HCTZ) in patients with stage 2 
hypertension (mean sitting diastolic BP [MSDBP] 
_>110 and <120 mm Hg) over the short term (6 weeks). 
A secondary objective was to evaluate the efficacy of 
the 2 regimens in achieving BP reduction. 

Methods: This was an international, multicenter, 
randomized, double-blind, active-controlled, parallel- 
group study. Patients were randomized to receive 
once-daily treatment with amlodipine 5 to 10 mg + 
valsartan 160 mg or lisinopril 10 to 20 mg + HCTZ 
12.5 mg for 6 weeks. Safety assessments included 
monitoring of all adverse events, vital signs, and hema- 
tology and biochemistry variables. Efficacy variables 
included the changes from baseline in MSDBP and 
mean sitting systolic BP (MSSBP), the response rate 
(MSDBP <90 mm Hg, or a _>10-mm Hg reduction from 
baseline), and the rate of DBP control (<90 mm Hg). 
The overall rate of BP control (proportion of patients 
with MSSBP/MSDBP <140/90 mm Hg) was evaluated 
in a post hoc analysis. Efficacy variables were summa- 

rized at each visit and at the end of the study (week 6, 
applying last-observation-carried-forward methodolo- 
gy) using descriptive statistics for the intent-to-treat 
population (all randomized patients with a baseline 
BP measurement and at least 1 postbaseline BP mea- 
surement). Subgroup analyses of BP changes were per- 
formed in prespecified age groups (<65 and _>65 years) 
and post hoc in patients with a baseline systolic BP 
<180 and _>180 mm Hg. 

Results: Of 130 patients who were randomized to 
treatment, 128 completed the study: 63 in the amlodi- 
pine + valsartan group and 65 in the lisinopril + HCTZ 
group. The majority of patients in both groups were 
white (amlodipine + valsartan: 59.4%; lisinopril + 
HCTZ: 60.6%) and female (57.8% and 54.5%, re- 
spectively). The mean age was similar in the 2 groups 
(56.5 and 57.6 years), as was the mean weight (85.1 
and 82.0 kg). Both regimens were generally well toler- 
ated. Adverse events were mild to moderate in severity, 
and most were not considered related to study drug. At 
the 6-week end point, both the amlodipine + valsartan 
and lisinopril + HCTZ groups had achieved significant 
reductions from baseline in MSSBP (-35.8 [11.8] and 
-31.8 [14.7] mm Hg, respectively; both, P < 0.001) and 
MSDBP (-28.6 [7.7] and -27.6 [8.6] mm Hg; both, 
P < 0.001). Response rates were similar for the 2 treat- 
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ment groups (100% and 95.5%), as were rates of 
DBP control (79.7% and 77.3%). 

Conclusions: The combinations of amlodipine 5 to 
10 mg + valsartan 160 mg and lisinopril 10 to 20 mg + 
HCTZ 12.5 mg were well tolerated and efficacious, 
and both treatments were associated with achievement 
of BP goals in the majority of these adult patients with 
stage 2 hypertension. (Clin Ther. 2007"29:279-289) 
Copyright © 2007 Excerpta Medica, Inc. 

Key words: amlodipine, calcium channel blockers, 
angiotensin II-receptor blockers, clinical trial, combi- 
nation therapy, hypertension, valsartan. 

INTRODUCTION 
Despite the availability of a wide variety of effective 
medications, hypertension continues to be highly 
prevalent. Many patients remain untreated or have 
blood pressure (BP) that is poorly controlled by treat- 
ment. 1-4 Recently published statistics from the 
National Health and Nutrition Examination Survey 
suggest that between 2001 and 2002, -61% of all per- 
sons with hypertension received treatment; however, 
-44% of treated patients did not achieve adequate BP 
control. 3 Failure to meet the BP goal is also common 
among treated patients in European countries, with 19% 
to 40% of patients achieving the target of 140/90 mm Hg 
while receiving antihypertensive therapy. 4 Noncompli- 
ance is an important reason for failure to meet the BP 
goal.S, ~ 

The risks of end-organ damage associated with 
poorly controlled hypertension are well established, y-9 
A meta-analysis of data from 61 prospective studies of 
BP and mortality found that the risk of cardiovascular 
mortality is doubled for every 20/10-mm Hg increase 
over the BP goal. 1° Various clinical trials have report- 
ed that reducing BP with antihypertensive therapy 
lowers the long-term risk of cardiovascular morbidity 
and mortality in patients with and without other co- 
morbidities. 11-14 Evidence has emerged that lowering 
systolic BP (SBP) is an important factor in reducing car- 
diovascular risk, but SBP is often difficult to control. 12,1s 
Whereas both the Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure 11 (JNC 7) and the 
European Society of Hypertension-European Society of 
Cardiology guidelines for the management of arterial 
hypertension 12 recommend that elevated BP be re- 
duced to <140/90 mm Hg in patients without compli- 

cations, a lower target (<130/80 mm Hg) is set for pa- 
tients with significant medical comorbidities such as 
diabetes mellitus and renal disease. 

More than two thirds of hypertensive patients will 
require combination therapy with >_2 agents to reach 
their BP goal. 11,1~,17 US and European treatment guide- 
lines recommend initiating combination therapy with 
separate or fixed-dose combinations in patients with a 
BP >20/10 mm Hg above the goal 11 or in those at high 
risk. 12 Patients with more severe hypertension are at 
greater risk for end-organ complications; thus, control 
of BP is even more important for the prevention of 
events in this population, is However, achieving BP con- 
trol is difficult in more severe hypertension and may 
require use of specific combinations of agents. 19,2° It 
has been reported that combination therapy with 
2 agents that have complementary mechanisms of ac- 
tion, such as an angiotensin-converting enzyme (ACE) 
inhibitor plus a calcium channel blocker (CCB), or a di- 
uretic plus an ACE inhibitor or angiotensin H-receptor 
blocker (ARB), lowers BP more effectively than does 
either agent alone and leads to higher response rates 
than monotherapy. 11,12,21,22 Regimens involving mul- 
tiple medications, however, are associated with de- 
creased patient adherence. 2384 Fixed-dose combinations 
may improve patient compliance by simplifying the 
treatment regimen. 21,2s 

Dual therapy that blocks both calcium channels 
and angiotensin II type I (AT1) receptors represents an 
important therapeutic option. CCBs are effective in BP 
reduction and are among the most commonly pre- 
scribed antihypertensive medications. 2~,2y ARBs are ef- 
fective antihypertensive medications that act by block- 
ing the AT1 receptor, thereby inhibiting its stimulation 
by angiotensin II, the major effector peptide of the 
renin-angiotensin system. 2s 

The present study evaluated the short-term safety 
and efficacy profiles of a combination of the CCB am- 
lodipine plus the ARB valsartan compared with a com- 
bination of the ACE inhibitor lisinopril plus the diuretic 
hydrochlorothiazide (HCTZ) in patients with stage 2 
hypertension. The combination of lisinopril ÷ HCTZ 
was chosen as the active comparator because it is com- 
monly used in the treatment of severe hypertension. 

PATIENTS AND METHODS 
Patients 

Male or female patients aged >18 years with stage 2 
hypertension (mean sitting diastolic BP [MSDBP] >110 
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and <120 mm Hg) at randomization were eligible 
for study participation. Female patients were required 
to be either postmenopausal for 1 year, surgically 
sterile, or using an effective method of contracep- 
tion other than hormonal contraceptives. Key ex- 
clusion criteria included secondary hypertension; a 
history of hypertensive encephalopathy, cerebrovascu- 
lar accident, transient ischemic attack, myocardial in- 
farction, or any type of revascularization procedure; 
heart failure; second- or third-degree heart block; 
angina pectoris; significant arrhythmia or valvular 
heart disease; significant renal disease (history of di- 
alysis or nephrotic syndrome, or serum creatinine 
>1.5 mg/dL [men] or >1.3 mg/dL [women] at visit 1), 
hepatic disease (history of hepatic encephalopathy, 
esophageal varices, or portocaval shunt, or aspartate 
transaminase [AST] or alanine transaminase [ALT] 
values >2 times the upper limit of normal at visit 1), 
or pancreatic disease (history of pancreatic injury, 
pancreatitis, or impaired pancreatic function within 
1 year of visit 1); diabetes mellitus requiring insulin 
treatment or poorly controlled type 2 diabetes (glyco- 
sylated hemoglobin >7% at visit 2); and concomitant 
use of medications known to affect BP (eg, antihyper- 

tensive agents other than the study medications, se- 
lected antidepressants, systemic corticosteroids, ni- 
trates, sympathomimetic drugs [>3 days/week and/or 
within 24 hours of a visit], thyroid and estrogen re- 
placement therapy [unless the dose had been stable for 
6 months], ergot, serotonin receptor agonists, or 
phosphodiesterase inhibitors [within 2 A. A.8 hours of a 
visit, depending on the agent]). 

Study Design 
This was an international, multicenter, random- 

ized, double-blind, active-controlled, parallel-group 
study in patients with stage 2 hypertension. The study 
design is illustrated in Figure 1. After gradual and 
complete withdrawal of previous antihypertensive 
medications for 3 to 7 days, patients fulfilling the in- 
clusion criteria entered a single-blind, placebo run-in 
period of 1 to 2 weeks' duration. At visit 3, patients 
whose BP met the study requirement (MSDBP _>110 
and <120 mm Hg) were randomized in a double-blind 
manner to receive once-daily treatment with amlodi- 
pine 5 mg + valsartan 160 mg or lisinopril 10 mg + 
HCTZ 12.5 mg for 2 weeks. After this 2-week treat- 
ment period, patients with an MSDBP _>90 mm Hg 
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Figure 1. Study design. H C T Z -  hyd roch lo ro th iaz ide .  
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underwent the following dose adjustments: amlodi- 
pine 5 mg + valsartan 160 mg was titrated upward to 
amlodipine 10 mg + valsartan 160 mg, and lisinopril 
10 mg + HCTZ 12.5 mg was titrated upward to 
lisinopril 20 mg + HCTZ 12.5 mg. Patients whose 
MSDBP remained _>110 mm Hg after 4 weeks of treat- 
ment were discontinued from the study. The investiga- 
tors assessed patients' compliance by capsule counts at 
the scheduled visits. The overall duration of double- 
blind treatment was 6 weeks. 

The randomization procedure included generation 
of a randomization list by a validated system that au- 
tomates the random assignment of treatment groups 
to randomization numbers in specified ratios. Eligible 
patients were assigned the lowest available number 
on the randomization list. Patients were randomized 
within each center. Patients, investigators and their 
staff, persons performing study assessments, and data 
analysts remained blinded to treatment assignment 
from the time of randomization until the database was 
locked. To conceal their identity, the study drugs had 
identical packaging, labeling, schedules of administra- 
tion, appearance, and odor. 

BP was measured at each visit using a calibrated 
standard mercury or aneroid sphygmomanometer 
and a cuff of appropriate size. Sitting and standing 
diastolic BP (DBP) and SBP were recorded at trough 
(ie, 23-26 hours after administration of a dose of 
study medication). After the patient had been seated 
for 5 minutes, sitting BP was measured 3 times at 1- 
to 2-minute intervals; the mean of the 3 sitting mea- 
surements was used as the sitting BP value for that 
visit. One BP measurement was taken after the patient 
had been standing for 2 minutes. The arm in which 
the highest sitting DBP was recorded at visit 1 was 
used for all subsequent measurements. Individual pa- 
tients' BP was measured throughout by the same staff 
member at the same time of day using the same piece 
of equipment. 

The study protocol was approved by local institu- 
tional review boards or ethical committees. All pa- 
tients provided written informed consent. The study 
was conducted according to the International 
Committee on Harmonisation Guidelines for Good 
Clinical Practice, with applicable local regulations (in- 
cluding European Directive 2001/83/EC and the US 
Code of Federal Regulations Part 21) and in compli- 
ance with the ethical principles of the Declaration of 
Helsinki. 

Safety and Efficacy Assessments 
The primary objective of the study was to compare 

the overall safety profile of the combination of am- 
lodipine + valsartan with that of the combination of 
lisinopril + HCTZ. All adverse events (AEs) were 
monitored and recorded at every visit, beginning with 
visit 2 (before randomization). Vital signs were as- 
sessed and recorded at each visit, and physical exami- 
nations were conducted at visits 1, 2, 3, 5, 7, and 9. 
Orthostatic BP changes were defined as a decrease in 
SBP of>_20 mm Hg or a decrease in DBP of>10 mm Hg 
when a patient moved from the sitting to the standing 
position. Twelve-lead electrocardiography was per- 
formed at visit 2. At visits 2, 3, and 9, fasting blood 
samples were obtained for measurement of hemato- 
logic variables (hemoglobin, hematocrit, red blood 
cell count, white blood cell count with differential, 
and platelet count) and blood chemistry (blood urea 
nitrogen, creatinine, glucose, total bilirubin, AST, 
ALT, lactate dehydrogenase, creatine kinase, alkaline 
phosphatase, sodium, potassium, chloride, calcium, 
phosphorus, total protein, albumin, and uric acid). 
Glycosylated hemoglobin was measured in all patients 
with a history of diabetes at visit 2 only. All tests were 
analyzed at a central laboratory, CRL Medinet (Lenexa, 
Kansas, and Breda, The Netherlands). 

Efficacy variables included the changes from base- 
line in MSDBP and mean sitting SBP (MSSBP), the re- 
sponse rate (proportion of patients with an MSDBP 
<90 mm Hg, or a >10-mm Hg reduction from base- 
line), and the rate of DBP control (proportion of pa- 
tients with an MSDBP <90 mm Hg). The overall 
rate of BP control (proportion of patients with an 
MSSBP/MSDBP <140/90 mm Hg) was included post 
hoc. 

Statistical Analysis 
The safety population was defined as all randomized 

patients who received at least 1 dose of double-blind 
study medication. The intent-to-treat (I'IT) population 
was defined as all randomized patients who had a base- 
line BP measurement and at least 1 postbaseline BP 
measurement. Safety evaluations throughout the trial 
were summarized by treatment group for the safety 
population. Efficacy variables were summarized at each 
visit and at the end of the study using descriptive statis- 
tics for the I'IT population. 

Subgroup analyses of BP changes were performed 
in prespecified age groups (<65 and >65 years) and 
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post hoc in patients with a baseline SBP <180 and 
_>180 mm Hg. The randomization visit (visit 3) was 
defined as the baseline visit for all analyses. Study end 
was defined as the week-6 assessment, applying last- 
observation-carried-forward (LOCF) methodology. 
Using the LOCF approach, the last nonmissing post- 
baseline measurement was carried forward as the 
end-point measurement. At other time points, only the 
observed data were summarized. For MSDBP and 
MSSBP, the absolute values and change from baseline 
were summarized. A post hoc analysis of the changes 
from baseline at study end was performed using t tests 
for within-group differences. 

RESULTS 
P a t i e n t  Characteristics 

The flow of participants through each phase of the 
trial is shown in Figure 2. One hundred thirty-eight 
patients entered the single-blind, placebo run-in peri- 
od. Of these 138 patients, 130 (94.2%) had BP mea- 

surements that met the study inclusion criterion 
(MSDBP _>110 and <120 mm Hg) and were random- 
ized to receive double-blind treatment with amlodipine + 
valsartan or lisinopril ÷ HCTZ. One hundred twenty- 
eight (98.5%) patients completed the study. One pa- 
tient in each treatment group discontinued during the 
double-blind treatment period. 

The most common antihypertensive regimens taken 
by patients before the start of the study were ACE- 
inhibitor monotherapy (46.9%), dihydropyridine CCB 
monotherapy (22.3%), and thiazide diuretic mono- 
therapy (18.5%). The treatment groups were com- 
parable in terms of demographic and baseline clini- 
cal characteristics (Table I). The majority of patients 
in the amlodipine + valsartan and lisinopril + HCTZ 
groups were white (59.4% and 60.6%, respective- 
ly), and there were slightly more women than men in 
both groups (57.8% and 54.5%). Approximately 
75% of patients in both treatment groups were aged 
<65 years, and the mean age was similar in both 

Single-blind, placebo 
run-in phase 

(N - 138) 

Randomized to 
double-blind treatment 

(n - 130) 

Excluded (n - 8) 
Abnormal laboratory values (2) 
Abnormal test procedure results (2) 
Condition no longer required study drug (2) 
Withdrawal of consent (2) 

Amlodipine + valsartan 
(n - 64 )  

I_isinopril + HCTZ 
(n - 66) 

1 Withdrawal 
(adverse event) 

1 Withdrawal 
(abnormal BP elevation) 

Completed study Completed study 
(n - 63) (n - 65) 

Figure 2. Flow o f  part icipants through the study. HCTZ - hydrochlorothiazide; BP - blood pressure. 
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Table I. Demographic and baseline characteristics of study participants. 

Amlodipine 5-10 mg + Lisinopril 10-20 mg + 
Valsartan 160 mg HCT-Z 12.5 mg 

Characteristic (n = 64) (n = 66) 

Mean age, y 56.5 57.6 

Age_>65 years, no. (%) 16 (25.0) 18 (27.3) 

Sex, no. (%) 
Female 37 (57.8) 36 (54.5) 
Male 27 (42.2) 30 (45.5) 

Race, no. (%) 
White 38 (59.4) 40 (60.6) 
Black 0 1 (1.5) 
Asian 0 1 (1.5) 
Other 26 (40.6) 24 (36.4) 

Weight, kg 
Mean (SD) 85.1 (16.3) 82.0 (18.4) 
Range 53.0-137.7 39.0-141.0 

BP, mean (SD), mm Hg 
MSDBP 112.2 (2.0) 112.9 (2.8) 
MSSBP 170.8 (12.3) 170.5 (11.2) 

BP in specific patient subgroups, 
mean (SD) 

MSSBP _>180 mm Hg* 
MSDBP 112.5 (2.9) 114.2 (2.6) 
MSSBP 188.4 (5.5) 188.6 (5.6) 

Age <65 years 
MSDBP 112.2 (2.2) 113.0 (2.9) 
MSSBP 168.7 (12.3) 170.1 (10.2) 

Age _>65 years 
MSDBP 112.2 (1.3) 112.6 (2.6) 
MSSBP 177.2 (10.1) 171.6 (13.9) 

HCIZ - hydrochlorothiazide; BP - blood pressure; MSDBP - mean sitting diastolic BP; MSSBP - mean sit- 
ting systolic BP. 
*n - 15 in the amlodipine + valsartan treatment group; n - 11 in the lisinopril + HCTZ group. 

groups (56.5 and 57.6 years). The mean weight also 
was similar (85.1 and 82.0 kg). 

In the overall population, baseline MSSBP/MSDBP 
was comparable in the amlodipine ÷ valsartan and 
lisinopril ÷ H C T Z  groups (170.8/112.2 and 170.5/ 
112.9 mm Hg, respectively). Baseline MSSBP/MSDBP 
was also similar in the subgroup populations (those 
aged <65 and >65 years and those with a baseline 
MSSBP <180 and >180 mm Hg). 

Safety Profile 
Both treatment regimens were generally well toler- 

ated. AEs were reported in 26 (40.6%) patients receiv- 
ing amlodipine + valsartan and 21 (31.8%) patients 
receiving lisinopril ÷ HCTZ.  Most AEs were mild to 
moderate in severity and were not considered related 
to study drug. The most common AEs in the amlodi- 
pine + valsartan group were headache (10.9%) and 
peripheral edema (7.8%), whereas diarrhea (6.1%) 
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and pharyngitis (6.1%) were the most common AEs in 
the lisinopril ÷ HCTZ group. There were no cases of 
dizziness or syncope. 

Table II summarizes the most common AEs occur- 
ring in >_2% of patients in either treatment group of 
the safety population. Peripheral edema occurred more 
frequently in the amlodipine ÷ valsartan group than in 
the lisinopril ÷ HCTZ group (7.8% vs 1.5%, respec- 
tively), whereas cough occurred less frequently in the 
amlodipine ÷ valsartan group than in the lisinopril ÷ 
HCTZ group (1.6% vs 3.0%). 

No deaths occurred during the study. One patient 
in each treatment group discontinued during the double- 
blind phase: the patient in the amlodipine ÷ valsartan 
group was discontinued because of abdominal pain 
that was suspected to be study drug related, and the 
patient in the lisinopril ÷ HCTZ group had a mea- 
sured MSSBP of >200 mm Hg at visit 3 (baseline) and 
was discontinued. Three patients had orthostatic BP 
changes during the double-blind treatment period: 
2 (3.1%) in the amlodipine ÷ valsartan group and 
1 (1.5%) in the lisinopril ÷ HCTZ group. No clinical- 
ly significant changes in laboratory parameters were 
observed. No patient discontinued treatment during 
the double-blind phase in either treatment group as a 
result of an abnormal laboratory value. 

Efficacy 
Clinically and statistically significant reductions 

from baseline in MSSBP and MSDBP were observed 
at the end of the study in both treatment groups 
(Figure 3). The MSSBP/MSDBP (SD) reduction was 
35.8 (11.8)/28.6 (7.7) mm Hg in the amlodipine + 
valsartan group and 31.8 (14.7)/27.6 (8.6) mm Hg in 
the lisinopril ÷ HCTZ group (both, P < 0.001). The 
mean BP in the 2 groups at the end of the study was 
135.0 (12.9)/83.6 (8.0) mm Hg and 138.7 (18.0)/85.2 
(8.9) mm Hg, respectively. 

The response rate (proportion of patients with an 
MSDBP <90 mm Hg or a >10-mm Hg reduction from 
baseline) at the end of the study was similar in the 
2 treatment groups, with 100% of patients receiving 
amlodipine + valsartan and 95.5% of patients receiving 
lisinopril ÷ HCTZ responding to treatment (Figure 4). 
The rate of DBP control (proportion of patients with a 
DBP <90 mm Hg) at the end of the study also was simi- 
lar in the amlodipine + valsartan and lisinopril + HCTZ 
groups (79.7% and 77.3%, respectively), as were over- 
all rates of BP control (<140/90 mm Hg) (67.2% and 
56.1%). 

Thirty-four patients (16 amlodipine + valsartan, 
18 lisinopril + HCTZ) were aged >65 years at baseline. 
In this subgroup of elderly patients, MSSBP/MSDBP 

Table II. Most frequently occurring adverse events (AEs) (>2% in either treatment group) in the 
safety population. Data are presented as no. (%) of patients. 

Amlodipine 5-10 mg + Lisinopril 10-20 mg + 
Valsartan 160 mg HCTZ 12.5 mg 

Variable (n = 64) (n = 66) 

Any AE 26 (40.6) 21 (31.8) 

Specific AEs 
Headache 7 (10.9) 2 (3.0) 
Peripheral edema 5 (7.8) 1 (1.5) 
Upper abdominal pain 2 (3.1) 0 
Anxiety 2 (3.1) 0 
Diarrhea 2 (3.1) 4 (6.1) 
Nausea 2 (3.1) 0 
Somnolence 2 (3.1) 0 
Cough 1 (1.6) 2 (3.0) 
Influenza 1 (1.6) 2 (3.0) 
Pharyngitis 0 4 (6.1) 

HC-I-Z - hydrochlorothiazide. 
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[] Amlodipine 5-10 mg + valsartan 160 mg 
• Lisinopri110-20 mg + HCTZ 12.5 mg 

End-point  mean BP 
0 

- 1 0 -  "1" 

E 
E 
c - 2 0 -  

E - 3 0 -  

C 

~" - 4 0 -  
U 

-50- 

MSSBP 

135.0 mm Hg 138.7 mm Hg 

n - 64 

-35.81 I. 

MSDBP 

83.6 mm Hg 85.2 mm Hg 

n -  64 r~ :: 

2 7 /  
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Figure 3. Mean change from baseline in mean sitting systolic blood pressure (MSSBP) and mean sitting diastolic 
blood pressure (MSDBP) at the end of  the study (intent-to-treat population). *P < 0.001 versus base- 
line. HC1-Z- hydrochlorothiazide. 

(SD) decreased 38.8 (10.4)/32.7 (7.0) mm Hg in the 
amlodipine + valsartan group and 31.0 (15.8)/29.8 
(9.5) mm Hg in the lisinopril + HCTZ group. Twenty- 
six patients (15 amlodipine + valsartan, 11 lisinopril + 
HCTZ) had an MSSBP _>180 mm Hg at baseline. In 
this subgroup of patients with severe SBP elevation, 
MSSBP/MSDBP decreased 43.0 (13.9)/26.1 (8.9) mm Hg 
in the amlodipine + valsartan group (P < 0.001) and 
31.2 (22.8)/21.7 (10.2) mm Hg in the lisinopril + 
HCTZ group (P < 0.002) (Figure 5). 

DISCUSSION 
This 6-week, international, multicenter, randomized, 
double-blind, active-controlled, parallel-group study 
assessed the safety and efficacy profiles of combina- 
tion treatment with amlodipine 5 to 10 mg + valsar- 
tan 160 mg (n = 64) compared with lisinopril 10 to 
20 mg + HCTZ 12.5 mg (n = 66) in patients with 
stage 2 hypertension (MSDBP _>110 and <120 mm Hg). 

The reductions in MSSBP and MSDBP were clini- 
cally and statistically significant in both the amlodi- 
pine + valsartan (35.8/28.6 mm Hg) and lisinopril + 
HCTZ (31.8/27.6 mm Hg) groups. In the small sub- 
population of patients with severely elevated SBP, the 

difference in BP reduction between the amlodipine + 
valsartan group and lisinopril + HCTZ group was 
more pronounced (43.0/26.1 vs 31.2/21.7 mm Hg, 
respectively). In the overall population at the end of 
the study, the mean BPs in the amlodipine + valsartan 
and lisinopril + HCTZ groups were 135.0/83.6 and 
138.7/85.2 mm Hg, respectively. In addition, both 
regimens effectively reduced DBP and SBP in elder- 
ly patients (age _>65 years). The DBP goal (MSDBP 
<90 mm Hg) was reached by 79.7% and 77.3% of 
the amlodipine + valsartan and lisinopril + HCTZ 
groups at the end of the study, and overall BP control 
(<140/90 mm Hg) was achieved in the majority of pa- 
tients in both groups (67.2% and 56.1%). 

These data are significant in view of hypertension 
treatment guidelines recommending BP reduction to 
at least <140/90 mm Hg (lower in patients with com- 
plications or comorbidities). 11-13 Mean baseline BPs 
in the present study were >170/112 mm Hg, indicat- 
ing more severe stage 2 hypertension according to the 
JNC 7 classification 11 and grade 3 hypertension accord- 
ing to World Health Organization/International Society 
of Hypertension guidelines. 29 This patient population 
is at substantial cardiovascular risk, with a >20% risk 
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for a major cardiovascular event within 10 years. 29 
Severe hypertension is difficult to control and often 
requires therapy with multiple drugs. 19,2° Achieving 
a reduction in elevated SBP is particularly difficult 
and is of particular importance in patients aged 
>50 yearsmthat is, above the age at which isolated 
systolic hypertension becomes the predominant form 
of hypertension, n The results of the present study 
suggest that therapy with the combination of am- 
lodipine + valsartan is comparable to therapy with the 
combination of lisinopril + HCTZ, with numerically 
greater reductions in patients having more severe hy- 
pertension (ie, MSSBP >180 mm Hg) and in the elder- 
ly (age _>65 years). 

An important factor in the long-term efficacy of an- 
tihypertensive therapy is the tolerability of the pre- 
scribed therapy over the short and long term. In this 
trial, only 1 patient in each treatment group discontin- 
ued therapy during the double-blind treatment period. 
The incidence of AEs was relatively low in both treat- 
ment groups, and most AEs were mild to moderate in 
severity and were not considered related to study drug. 
The safety profiles of both combination therapies were 
consistent with the known pharmacologic properties of 
each of their components. However, the safety results 
from this short-term trial cannot be extrapolated to 
long-term administration of either of the combination 
therapies. Therefore, the long-term risks of combina- 
tion ACE-inhibitor/diuretic therapy, such as potential 
metabolic effects associated with the diuretic compo- 
nent and cough associated with the ACE-inhibitor 
component, need to be weighed against the risks of 
combination ARB/CCB therapy, such as the peripheral 
edema that may occur with the CCB component. 

Finally, patient compliance is an integral component 
of therapeutic efficacy in clinical practice. Regimens in- 
volving multiple medications tend to be associated with 
reduced compliance23a4; however, fixed-dose combina- 
tions may improve patient compliance by simplifying 
the treatment regimen. 2~as From a clinical perspective, 
given the utility of ARB and CCB monotherapy in the 
treatment of hypertension, a fixed-dose combination of 
an ARB and a CCB would be a potentially useful addi- 
tion to the therapeutic options for the treatment of hy- 
pertension. In this study, combination therapy with 
amlodipine + valsartan effectively reduced BP in adult 
patients with stage 2 hypertension. 

Limitations of the present study include the lack of 
monotherapy and placebo groups. The severity of hy- 

pertension in the enrolled population required the use 
of combination therapy and thus limited the study de- 
sign options, including the choice of comparators. The 
use of monotherapy or placebo beyond the 1- to 2-week 
single-blind phase was precluded for ethical reasons. 
To better assess safety and efficacy, a homogeneous 
population with hypertension based on DBP was se- 
lected; thus, patients with isolated systolic hyperten- 
sion were not included. However, a subgroup analysis 
was performed in patients with more severe SBP ele- 
vation and provided supportive data. Finally, because 
the study objective was to evaluate the short-term ef- 
fects of each combination therapy, it is not possible to 
ascertain the long-term effects of either regimen from 
these study data. 

C O N C L U S I O N  
In this difficult-to-treat population of adult patients 
with stage 2 hypertension, both amlodipine 5 to 10 mg + 
valsartan 160 mg and lisinopril 10 to 20 mg + HCTZ 
12.5 mg were well tolerated and efficacious. 
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