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Patients with difficult to control bypertension
typically require 2 or more agents to achieve goal
blood pressure (BP) levels. Fixed-dose combina-
tion therapies with lower doses generally are well
tolerated and more effective than higher-dose
monotherapy. The authors performed prespeci-
fied and post hoc subgroup analyses of 2 double-
blind, randomized, placebo-controlled trials that
assessed the efficacy and safety of amlodipine and
valsartan, alone and in combination, in patients
with mild to moderate hypertension. Patients
were randomized to amlodipine (study 1: 2.5 or
5 mg/d; study 2: 10 mg/d), valsartan (study 1:
40, 80, 160, or 320 mg/d; study 2: 160 or 320
mgld), combination therapy across the same dose
ranges, or placebo. Analyses were performed on
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changes from baseline in mean sitting systolic and
diastolic BP and the occurrence of adverse events
in specific subgroups of patients (ie, those with
stage 2 hypertension [post hoc], the elderly [65
years or older|, and blacks [both prespecified]).
Amlodipine + valsartan combination therapy
was associated with greater BP-lowering effects
in the subgroups compared with each respec-
tive monotherapy and placebo. These findings
were consistent with the primary efficacy analy-
sis results from the overall study populations.
Combination regimens were generally well toler-
ated by all patient subgroups. (] Clin Hypertens.
2007;9:355-364) ©2007 Le Jacq

ypertension is a highly prevalent condition,

affecting nearly 1 in 3 adults (265 million
persons) in the United States'™ and as many as
1 billion persons worldwide.> While improved
awareness and control of hypertension during
the past 30 years has resulted in substantial
declines in mortality and morbidity associated
with high blood pressure (BP),’ prevalence rates
have increased,’? and an estimated 40% to 70%
of patients in Europe and the United States do not
achieve BP control (<140/90 mm Hg) despite the
availability of numerous effective antihypertensive
medications.?>® Hypertension is more prevalent in
some patients, including the elderly and blacks.?
The reasons why certain patient subgroups have a
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higher prevalence of hypertension are varied and
complex; however, research suggests that arterial
stiffness that occurs with aging may be an impor-
tant underlying cause in the elderly.” The higher
prevalence of hypertension among blacks likely
results from multiple factors including a high-salt
diet and high prevalence rates of obesity and dia-
betes mellitus.>>8

Data from the National Health and Nutrition
Examination Survey (NHANES)? indicate not only
a higher prevalence rate of hypertension but also
lower control rates in treated patients 60 years or
older compared with patients 40 to 59 years of
age (50.0% vs 63.5%, respectively). Findings from
NHANES also show that in blacks, hypertension
prevalence rates for all age groups are significantly
higher than in whites (13.3% vs 7.3% for 20- to
39-year-olds, 48.0% vs 27.9% for 40- to 59-year-
olds, and 81.0% vs 65.4% for patients 60 years
or older).” Although awareness (77.7% vs 70.4%)
and treatment (68.2% vs 60.4%) rates are higher
among blacks than whites, hypertension control
rates in blacks are lower (48.9% vs 59.7%).”

Poorly controlled BP is associated with increased
risk of cardiovascular disease events including myo-
cardial infarction, heart failure, stroke, and kidney
disease, as well as the metabolic syndrome.’ Because
BP increases with age, older persons are at greater
risk of developing hypertension and its associated
risks of cardiovascular and renal disease.’ The ear-
lier onset of hypertension and the higher elevations
in BP among blacks increase the rate of nonfatal
stroke by 1.3 times, fatal stroke by 1.8 times, heart
disease death by 1.5 times, and end-stage renal dis-
ease by 4.2 times compared with whites.*!? There
is a continuing disparity in mortality rates for heart,
cerebrovascular, and renal diseases between blacks
and whites in the United States.!!

More than two thirds of patients with stage 2
hypertension will require therapy with 2 or more
drugs to achieve BP control, and those with lower
BP goals (eg, patients with diabetes or renal dis-
ease) or higher elevations in BP may require 3 or
more agents from different antihypertensive class-
es.”> Combining agents from different antihyper-
tensive classes targets multiple pathophysiologic
mechanisms involved in BP elevations, which may
lead to more effective BP lowering more promptly,
at lower doses, and generally with fewer adverse
events than with either component drug admin-
istered in high doses as monotherapy.>>'>"!5 For
all patients who require multiple-drug therapy
to control their BP, fixed-dose combinations may
improve adherence to therapy by simplifying
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regimens and lowering cost, important factors in
the elderly.>'®

Combination therapy with different classes of
antihypertensive drugs—such as a diuretic plus a p-
blocker, calcium channel blocker, or a renin-angio-
tensin system blocker, as well as combinations of
a calcium channel blocker and a renin—angioten-
sin system blocker—has been shown to have an
additive BP-lowering effect when compared with
monotherapy.>!* Morbidity and mortality rates
are reduced when these therapies have been used
in hypertension treatment trials. The availability
of a fixed-dose combination of a calcium channel
blocker and an angiotensin II receptor blocker in
addition to other effective combinations might also
provide clinicians with an additional therapeutic
option for lowering BP effectively and safely. Two
double-blind, randomized, placebo-controlled tri-
als were conducted to evaluate multiple doses of
amlodipine, a dihydropyridine calcium channel
blocker, and valsartan, an angiotensin II receptor
blocker, alone and in combination, for the treat-
ment of uncomplicated mild to moderate hyper-
tension.!” One study was designed to evaluate the
lower dose range and the other to evaluate the
higher dose range of the combination. Subgroup
analyses based on hypertension stage, age, and
race for efficacy in each study and for safety in the
combined study populations are reported.

PATIENTS AND METHODS
Two similarly designed, multicenter, double-blind,
randomized, multifactorial, placebo-controlled, par-
allel-group trials were conducted in patients 18 years
or older with a mean sitting diastolic BP 295 mm Hg
and <110 mm Hg. A brief overview of the methods
follows, as the trials were reported elsewhere.!”
Both studies included a 2-week washout period
during which any antihypertensive medications
being taken by eligible patients were discontinued.
This was followed by a single-blind, placebo run-in
period of 2 to 4 weeks, then an 8-week, double-
blind, active-treatment period. In study 1, patients
were randomized to 1 of 15 treatment groups,
including placebo; amlodipine in daily doses of 2.5
to 5 mg; valsartan in daily doses of 40, 80, 160, or
320 mg; and amlodipine and valsartan in combina-
tion. In study 2, patients were randomized to 1 of 6
treatment groups, including placebo, amlodipine 10
mg daily, valsartan in daily doses of 160 and 320
mg, and amlodipine and valsartan in combination.
A calibrated standard aneroid or mercury sphyg-
momanometer and cuff of appropriate size were
used for BP measurement. BP measurements were
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taken at trough (ie, between 7 AM [23 hours post-
dose] and 10 AM [26 hours post-dose]). The arm in
which the highest sitting diastolic pressures were
found at visit 1 was used for all subsequent readings
throughout both studies. BP measurements were
obtained by the same staff member for each patient,
at the same time of day, using the same equipment,
at every visit. BP was measured after the patient had
been sitting for 5 minutes at the start of the single-
blind, placebo run-in period, at randomization, and
after weeks 1, 2, 4, 6, and 8 of the double-blind,
active-treatment period. Systolic and diastolic BPs
were measured 3 times at 1- to 2-minute intervals,
and the mean of the 3 measurements was recorded
as the mean sitting BP for that visit. One standing
BP (measured after the patient had been standing
for 2 minutes) was taken at each visit.

Efficacy and Safety Variables in Subgroup Analyses
For the subgroup analyses, efficacy was assessed by
measurement of sitting diastolic and systolic BPs.
Safety was assessed by monitoring and recording
all reported adverse events, as well as monitoring
changes in clinical laboratory test results, physical
examinations, and vital signs.

Definition of Subgroups

Subgroup analyses were performed based on the
stage of hypertension, age, and race. Using the Joint
National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(JNC 7)° guidelines issued in 2003, stage 2 hyper-
tension was defined as a baseline systolic BP >160
mm Hg and/or diastolic BP >100 mm Hg; stage 1
hypertension was defined as a baseline systolic BP
of 140 to 159 mm Hg and/or diastolic BP of 90 to
99 mm Hg. Using a standard research definition of
elderly as 65 years or older, patients were divided
into 2 age subgroups: 65 years or older and younger
than 65 years. Racial subgroups analyzed included
only blacks and whites because the numbers of
patients in other racial groups were too small to
make clinically meaningful comparisons. Race was
determined by patient self-identification.

Statistical Methods

Since the objective of the analyses was to determine
whether the efficacy of amlodipine and valsar-
tan were consistent in various subgroups to that
observed in the overall patient population, descrip-
tive statistics were used to summarize the change
from baseline in BP by individual treatment group
and by subgroup. The primary efficacy variable
was mean sitting diastolic BP measured at the end
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point of each trial (ie, week 8, with last observa-
tion carried forward). The analysis population was
the intent-to-treat population, defined as all ran-
domized patients with at least 1 post-baseline BP
measurement. In both clinical studies, the descrip-
tive statistics for change from baseline in mean sit-
ting diastolic BP and mean sitting systolic BP were
prespecified for race and age. Stage of hyperten-
sion analysis was determined post hoc. Since both
trials were similar in design, duration, and entry
criteria and used the same data collection methods,
adverse event rates were pooled and summarized
by subgroup and treatment group (ie, amlodipine,
valsartan, amlodipine + valsartan, and placebo).

RESULTS

Patient Disposition and Baseline Characteristics

A total of 1911 patients were randomized in study
1 and 1250 patients were randomized in study 2.
Approximately 91% (1738 of 1911) of patients
randomized in study 1 and 93% (1167 of 1250)
of those randomized in study 2 completed the 8-
week, double-blind treatment period. The overall
mean age was 54.4 years in study 1 and 56.9
years in study 2. Baseline mean sitting BPs were
152.8/99.3 mm Hg in study 1 and 156.7/99.1 mm
Hg in study 2.

Stage 2 hypertension was identified in 53.8%
(1029 of 1911) of patients in study 1 and 61.0%
(763 of 1250) of patients in study 2. The propor-
tions of black patients in study 1 and study 2
were 10.4% (199 of 1911) and 0.4% (S of 1250),
respectively. Patients 65 years or older comprised
18.2% (347 of 1911) of randomized patients in
study 1 and 28.6% (358 of 1250) of randomized
patients in study 2.

Pooled baseline and demographic variables for
subgroup populations are shown in Table I. In the
race subgroups, the mean age of white patients
was greater than that of black patients (56.2 vs
49.5 years). Stage 2 patients were older than stage
1 patients (56.4 vs 54.1 years) and, as expected,
had higher mean baseline BPs (160.8/101.0 wvs
145.9/96.8 mm Hg). Higher systolic BPs were
observed in patients 65 years or older (160.2 mm
Hg) and white patients (155.5 mm Hg) compared
with younger (152.7 mm Hg) and black patients
(149.7 mm Hg). Within each subgroup, the base-
line demographics were generally comparable
across treatment groups.

Changes in BP

Stage 2 Hypertension. Patients with stage 2 hyper-
tension generally had greater reductions in mean
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Table I. Pooled Baseline Patient Demographics and Blood Pressure (BP) Measurements for Studies 1 and 2 by Subgroup

BP, mm Hg (No.)

AGE Racke HyYPERTENSION STAGE
YOUNGER THAN 65 65 YEARS OR OLDER WHITE Brack STAGE 1 STAGE 2
VARIABLE (N=2451) (N=704) (N=2508) (N=201) (N=1355) (N=1800)
Age, mean, y 50.9 71.1 56.2 49.5 54.1 56.4
Age group, No. (%)
Younger than 65 2451 (100) - 1881 (75.0) 192 (95.5) 1099 (81.1) 1352 (75.1)
years
65 Years or older - 704 (100) 627 (25.0) 9 (4.5) 256 (18.9) 448 (24.9)
Sex
Male, No. (%) 1332 (54.3) 317 (45.0) 1337 (53.3) 81 (40.3) 689 (50.8) 960 (53.3)
Female, No. (%) 1119 (45.7) 387 (55.0) 1171 (46.7) 120 (59.7) 666 (49.2) 840 (46.7)
Race, No. (%)
White 1881 (76.7) 627 (89.1) 2508 (100) - 1045 (77.1) 1463 (81.3)
Black 192 (7.8) 9 (1.3) - 201 (100) 93 (6.9) 108 (6.0)
Asian 172 (7.0) 29 (4.1) - - 102 (7.5) 99 (5.5)
Other 206 (8.4) 39 (5.5) - - 115 (8.5) 130 (7.2)
Mean sitting systolic 152.7 (2451) 160.2 (704) 155.5 (2508) 149.7 (201) 145.9 (1355) 160.8 (1800)
BP, mm Hg (No.)
Mean sitting diastolic 99.4 (2451) 98.6 (704) 99.1 (2508) 100.0 (201) 96.8 (1355) 101.0 (1800)

Table II. Change From Baseline (SD) in Mean Sitting Systolic Blood Pressure/Mean Sitting Diastolic Blood Pressure (mm Hg) at
the End of Study 1 in Patients With Stage 1 and Stage 2 Hypertension*

STAGE 1 HYPERTENSION

AMLODIPINE VALSARTAN DOSE, MG

Dosk, mc o 40 8o 160 320

0 —6.4 (10.4)/ -8.8 (11.8)/ —11.9 (11.8)/ -8.8 (14.2)/ -11.9 (11.6)/
-8.4 (7.5) -9.1 (8.4) -9.8 (6.4) -11.2 (8.1) -12.6 (7.7)

2.5 -9.9 (11.4)/ -11.6 (9.0)/ —11.1 (10.2)/ -12.3 (11.3)/ -16.0 (8.7)/
-8.9 (7.3) -11.2 (7.5) -12.5 (7.0) -13.0 (5.6) —14.1 (8.5)

5 —12.1 (10.1)/ -15.9 (9.4)/ -16.9 (13.1)/ —14.6 (15.0)/ -16.4 (9.7)/
-10.6 (6.7) —-14.7 (7.5) -13.9 (6.8) —14.2 (8.6) -15.0 (6.4)

STAGE 2 HYPERTENSION

AMLODIPINE VALSARTAN DOSE, MG

Dosk, MG o 40 80 160 320

0 -5.9 (15.2)/ —14.1 (16.7)/ -13.9 (16.7)/ -19.8 (13.1)/ —19.8 (14.0)/
—4.7 (7.5) -10.4 (9.3) -9.3(7.2) -10.6 (7.6) -13.6 (7.3)

2.5 -15.2 (15.2)/ —18.4 (11.9)/ -20.6 (15.0)/ —-19.3 (14.5)/ -19.4 (14.7)/
-9.3 (7.6) -10.1 (7.4) -13.6 (6.9) —-13.0 (8.9) -13.7 (7.3)

5 -17.5 (13.0)/ -22.3 (12.0)/ -24.2 (13.1)/ -23.2 (11.6)/ -28.5 (10.7)/
—-11.6 (7.0) -14.2 (6.1) —14.6 (8.0) —-13.9 (6.6) -16.5 (6.0)

the stage 2 hypertension subgroup.

*The number of patients in each treatment group ranged from 53 to 65 in the stage 1 hypertension subgroup and from 62 to 74 in

sitting BPs than did patients with stage 1 hyper-
tension in both study 1 (Table II) and study 2
(Figure 1 and Figure 2). In both stage 1 and stage 2
hypertension, all active therapies produced greater
reductions in mean sitting BP compared with
placebo. The majority of combination doses were
associated with greater BP-lowering effects than
the respective monotherapies.

Maximum reductions in mean sitting BP were
observed with the higher-dose combination regi-
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mens in both stage 1 and stage 2 patients. In study
1, the reduction in mean sitting BP in patients with
stage 2 hypertension was —28.5/~16.5 mm Hg with
the combination of amlodipine 5 mg + valsartan 320
mg, compared with reductions of —24.2/-14.6 and
-23.2/-13.9 mm Hg with combination doses of 5
mg + 80 mg and 5 mg + 160 mg, respectively (Table
IT). In study 2, the reductions in mean sitting BP in
patients with stage 2 hypertension were similar with
valsartan 160 mg and 320 mg. The BP response was
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Figure 1. Change from baseline in (A) mean sitting systolic blood pressure (SBP) and (B) mean sitting diastolic blood
pressure (DBP) at the end of study 2 in patients with stage 1 hypertension. The number of patients in each treat-
ment group ranged from 69 to 90. The SD from the mean (systolic/diastolic, expressed in mm Hg) in each treatment
group was as follows: placebo, 11.2/7.3; valsartan 160 mg, 12.5/8.4; valsartan 320 mg, 14.5/8.5; amlodipine 10 mg,
10.9/7.0; amlodipine 10 mg + valsartan 160 mg, 9.9/7.4; and amlodipine 10 mg + valsartan 320 mg, 11.7/7.1.

Mean SBEP Reduction (mm Hg)
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o] &)
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Figure 2. Change from baseline in (A) mean sitting systolic blood pressure (SBP) and (B) mean sitting diastolic blood
pressure (DBP) at the end of study 2 in patients with stage 2 hypertension. The number of patients in each treatment
group ranged from 117 to 140. The SD from the mean (systolic/diastolic, expressed in mm Hg) in each treatment

group was as follows: placebo, 17.0/9.5; valsartan 160 mg, 13.0/8.7; valsartan 320 mg, 14.9/9.2; amlodipine 10 mg,

11.0/6.4; amlodipine 10 mg + valsartan 160 mg, 13.0/8.0; and amlodipine 10 mg + valsartan 320 mg, 13.8/8.6.

also similar with the combinations of amlodipine 10
mg + valsartan 320 mg (-29.6/-18.1 mm Hg) and
amlodipine 10 mg + valsartan 160 mg (-29.6/-17.6
mm Hg). By comparison, the reduction with pla-
cebo was —11.9/-8.2 mm Hg (Figure 2).

Elderly Patients. In both elderly (65 years or older)
and younger (younger than 65 years) patients, all
active therapies produced greater reductions in mean
sitting BP compared with placebo (Table III, Figure
3, Figure 4). For the majority of the combination
doses, there appeared to be a contribution to the
overall efficacy from each of the respective mono-
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therapy doses. An exception was the angiotensin
IT receptor blocker alone in doses of 80 mg in the
65 years or older patients, where the systolic BP
response appeared to be similar to that of this dosage
combined with the calcium channel blocker in doses
of 5 mg. Similarly, diastolic BP effects were not dif-
ferent when valsartan 320 mg alone was compared
with valsartan 320 mg + amlodipine 5 mg.

In elderly patients in study 1, reductions in mean
sitting BP were -22.7/-14.9 mm Hg with amlodi-
pine 5 mg + valsartan 320 mg and —6.3/-7.0 mm
Hg with placebo (Table III) (difference of —16.4/—
7.9 mm Hg). In study 2, reductions in mean sitting
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Figure 3. Change from baseline in (A) mean sitting systolic blood pressure (SBP) and (B) mean sitting diastolic blood
pressure (DBP) (mm Hg) at the end of study 2 in elderly (65 years or older) patients. The number of patients in each
treatment group ranged from 51 to 70. The SD from the mean (systolic/diastolic, expressed in mm Hg) in each treat-
ment group was as fi;)llows: placebo, 15.2/8.8; valsartan 160 mg, 12.7/7.5; valsartan 320 mg, 16.8/10.2; amlodipine 10
mg, 11.2/6.6; amlodipine 10 mg + valsartan 160 mg, 12.7/8.0; and amlodipine 10 mg + valsartan 320 mg, 12.7/8.2.
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Figure 4. Change from baseline in (A) mean sitting systolic blood pressure (SBP) and (B) mean sitting diastolic blood
pressure (DBP) (mm Hg) at the end of study 2 in younger (younger than 65 years) patients. The number of patients in
each treatment group ranged from 138 to 155. The SD from the mean (systolic/diastolic, expressed in mm Hg) in each
treatment group was as follows: placebo, 14.8/8.6; valsartan 160 mg, 13.5/8.8; valsartan 320 mg, 14.3/8.2; amlodipine
10 mg, 11.2/6.6; amlodipine 10 mg + valsartan 160 mg, 12.8/7.7; and amlodipine 10 mg + valsartan 320 mg, 13.8/8.0.

BP in the elderly were -25.2/-15.7 mm Hg and
-27.9/-18.2 mm Hg for amlodipine + valsartan
10/160 mg and 10/320 mg, respectively, compared
with —8.0/-6.6 mm Hg for placebo (Figure 3).

Black Patients. Because there were only 5 black
patients in study 2, reductions in mean sitting
BP from study 1 are reported. The number of
black patients randomized to each dosage group
ranged from 9 to 19 patients; interpretation of
the treatment results is difficult because of the
small number of patients. A smaller placebo
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response was observed in black patients than in
white patients (Table IV). In both the black and
white subpopulations, all active therapies pro-
duced greater reductions in mean sitting BP than
placebo. Greater BP reductions were observed in
each of the combination dose groups compared
with the respective monotherapies in both sub-
groups. Mean sitting BP reductions in blacks with
amlodipine + valsartan 5/160 mg and 5/320 mg
were —19.6/-12.9 mm Hg and -17.5/-17.9 mm
Hg, respectively, compared with +0.9/~1.2 mm
Hg with placebo (Table IV).
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the End of Study 1 in Elderly and Younger Patients*

Table III. Change From Baseline (SD) in Mean Sitting Systolic Blood Pressure/Mean Sitting Diastolic Blood Pressure (mm Hg) at

ELDERLY (65 YEARS OR OLDER) PATIENTS

VALSARTAN DOSE, MG

AmLoDIPINE DOSE, MG o 40 8o 160 320

0 -6.3 (13.8)/ -8.9 (17.9)/ -22.7 (9.3)/ -16.0 (13.7)/ -16.3 (14.7)/
-7.0 (6.8) -9.4 (11.5) -12.7 (5.5) -13.1 (7.1) —17.1 (8.3)

2.5 -16.8 (14.1)/ -18.1 (10.7)/ -19.0 (13.4)/ -18.8 (18.3)/ —-19.8 (14.0)/
-12.2 (7.7) -13.3 (7.6 -14.6 (8.2) -13.5 (8.2) -14.7 (7.1)

5 -19.0 (12.8)/ -21.1 (11.0)/ -21.1 (12.5)/ -18.4 (16.5)/ -22.7 (13.2)/
-13.8 (6.9) -16.9 (7.9) -15.7 (6.5) -14.7 (6.8) -14.9 (5.8)

YouNGER (YOUNGER THAN 65 YEARS) PATIENTS

VALSARTAN DOSE, MG

AmrLopIPINE DOSE, MG o 40 8o 160 320

0 6.1 (13.1)/ -12.6 (14.3)/ -11.6 (14.7)/ -14.1 (14.9)/ -16.3 (13.3)/
-6.3 (7.8) -10.0 (8.3) -9.1 (6.9) -10.5 (7.9) -12.1 (6.9)

2.5 -12.2 (13.8)/ -14.7 (11.3)/ -15.8 (13.9)/ -15.4 (11.9)/ -17.3 (12.1)/
-8.5 (7.3) -9.9 (7.3) -12.8 (6.6) -12.9 (7.4) —-13.6 (8.0)

5 —-13.8 (11.5)/ -19.3 (11.4)/ —20.6 (13.8)/ -19.6 (13.2)/ -22.3 (11.5)/
-10.5 (6.8) -14.0 (6.4) -14.0 (7.6) -13.8 (7.7) -16.0 (6.3)

subgroup.

*The number of patients in each treatment group ranged from 15 to 32 in the elderly subgroup and from 96 to 108 in the younger

Safety and Tolerability

Safety and tolerability for the total pooled patient
population from both studies were previously
reported.'” The current subgroup analyses indi-
cate that amlodipine + valsartan combination
therapy is well tolerated in the reported patient
subgroups (Table V).

The overall incidence of adverse events was
similar in patients with stage 2 hypertension and
stage 1 hypertension (40.4% vs 45.2%). The
incidence of adverse events in patients with stage
2 hypertension was similar with combination
therapy (42.5%) to that observed with amlodi-
pine monotherapy (43.0%) and higher than the
incidence with valsartan monotherapy (37.4%)
or placebo (36.5%). The most commonly occur-
ring adverse events with combination therapy in
stage 2 hypertension were peripheral edema (5.7%
vs 2.0% for placebo), nasopharyngitis (4.2% vs
1.0%), and headache (3.8% vs 6.1%). The most
commonly occurring adverse events with combi-
nation therapy in patients with stage 1 hyperten-
sion were headache (5.1% vs 5.7% for placebo),
peripheral edema (4.9% vs 4.3%), and nasophar-
yngitis (4.4% vs 2.9%).

Elderly patients experienced fewer adverse
events overall than did younger patients (32.5%
vs 45.3%). This trend was observed for all treat-
ment groups. The incidence of adverse events in
the elderly with amlodipine + valsartan (37.5%)
was similar to that observed with amlodipine
monotherapy (35.8%) and lowest with valsartan
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monotherapy and placebo (both, 25.9%). The
most commonly occurring adverse events with
combination therapy in the elderly were peripheral
edema (9.0% vs 2.5% for placebo), nasopharyn-
gitis (3.1% vs 1.2%), and headache (2.8% vs
3.7%). In addition, the incidence of dizziness in
the elderly was 1.9% with amlodipine + valsar-
tan and 0.0% with placebo. Results were similar
in younger patients; the most commonly occur-
ring adverse events with combination therapy in
patients younger than 65 years were headache
(4.8% vs 6.6% for placebo), nasopharyngitis
(4.7% vs 2.0%), and peripheral edema (4.3% vs
3.1% for placebo). In younger patients, 2.2% of
those in the combination therapy group experi-
enced dizziness, compared with 1.2% of patients in
the placebo group. Adverse events associated with
low BP, such as syncope, hypotension, orthostatic
hypotension, postural dizziness, or lightheaded-
ness, either did not occur or occurred at very low
frequencies in both the elderly (<0.3% of patients)
and nonelderly (<0.4% of patients).

The overall incidence of adverse events in the
small number of black patients studied was greater
than that observed in white patients (52.2% vs
39.8%). This trend was observed for all treatment
groups. Among the most commonly occurring
adverse events in black patients with combination
therapy were nasopharyngitis (9.2% vs 7.7% for
placebo), upper respiratory tract infection (7.1%
vs 7.7%), headache (6.1% vs 7.7%), and peripher-
al edema (5.1% vs 15.4%). Among white patients,
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Table IV. Change From Baseline (SD) in Mean Sitting Systolic Blood Pressure/Mean Sitting Diastolic Blood Pressure (mm Hg) at
the End of Study 1 in Black and White Patients*

Brack PATIENTS

VALSARTAN DOSE, MG

AmLopIPINE DOSE, MG o 40 80 160 320

0 +0.9 (15.5)/ -8.6 (16.6)/ -5.3 (15.3)/ —4.6 (14.5)/ -9.3 (11.6)/
-1.2 (8.0) -7.9 (10.2) —-6.1 (9.4) -5.4 (11.0) 7.7 (5.9)

2.5 -6.9 (15.0)/ -16.5 (12.2)/ 7.5 (7.5)/ -19.3 (6.4)/ -14.9 (7.8)/
-7.6 (5.0) 7.7 (6.5) -10.5 (5.3) -13.4 (9.4) -12.4 (6.3)

5 -10.1 (7.4)/ -14.0 (9.7)/ -19.7 (10.9)/ -19.6 (11.5)/ -17.5 (11.5)/
-8.6 (4.1) -10.7 (6.7) -11.3 (9.3) -12.9 (5.7) -17.9 (6.5)

WHITE PATIENTS

VALSARTAN DOSE, MG

AmrLopIPINE DOSE, MG o 40 80 160 320

0 7.0 (12.6)/ -12.4 (15.1)/ -13.8 (14.2)/ -15.3 (15.0)/ -18.0 (13.9)/
6.9 (7.4) -9.8 (8.4) -9.9 (5.9) -11.4 (7.3) -14.4 (7.5)

2.5 -13.7 (13.6)/ -15.7 (10.9)/ -18.0 (14.1)/ —-15.6 (14.3)/ -18.2 (13.1)/
-9.3 (7.6) -10.7 (7.1) -13.5 (6.9) -12.4 (7.5) -13.8 (7.8)

5 -15.0 (11.2)/ -19.7 (11.4)/ -19.4 (13.3)/ —-19.6 (14.3)/ -23.0 (11.8)/
-11.2 (6.7) -14.2 (6.3) -14.3 (7.0) -14.2 (7.5) —-15.5 (6.0)
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*The number of patients in each treatment group ranged from 9 to 19 in blacks and from 95 to 106 in whites.

the most commonly occurring adverse events with
combination therapy were peripheral edema (5.0%
vs 2.6% for placebo), nasopharyngitis (4.0% vs
1.9%), headache (3.6% vs 6.0%), and upper respi-
ratory tract infection (2.3% vs 1.1%).

DISCUSSION

The antihypertensive efficacy of dual therapy with
amlodipine, a dihydropyridine calcium channel
blocker, and valsartan, an angiotensin II receptor
blocker, was evaluated in 2 placebo-controlled,
factorial design trials. In the overall study popula-
tion of both studies, combination regimens were
superior to both monotherapies and placebo in
reducing mean sitting diastolic and systolic BPs,
and a positive dose response was demonstrated.
In study 1, reductions in mean sitting diastolic BP
were statistically significantly greater with each
combination of amlodipine 5§ mg + valsartan 40 to
320 mg (range, 14.2-15.9 mm Hg) compared with
the respective monotherapy doses of valsartan 40
to 320 mg (range, 9.7-13.4 mm Hg), amlodipine
5 mg (11.5 mm Hg), and placebo (6.8 mm Hg). In
study 2, reductions in mean sitting diastolic BP were
statistically significantly greater with amlodipine 10
mg + valsartan 160 mg and 320 mg (17.6 and 18.6
mm Hg, respectively) compared with amlodipine 10
mg (15.6 mm Hg), valsartan 320 mg (13.3 mm Hg),
and placebo (8.8 mm Hg). Diastolic BP response
rates (<90 mm Hg or a >10-mm Hg decrease from
baseline) ranged from 88% to 91% with the higher
doses of 5/320 mg, 10/160 mg, and 10/320 mg,
compared with 41% to 49% with placebo.!”
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Combination therapy is a necessary consider-
ation in a large number of patients with hyperten-
sion; more than two thirds of patients with target
organ involvement are not controlled by a single
drug.’ Major hypertension treatment guidelines
recommend combination therapy as possible ini-
tial treatment for patients with severe elevations
in BP and for those at greater risk of cardiovascu-
lar events, such as patients with multiple cardio-
vascular risk factors, obese patients, patients with
diabetes mellitus or chronic renal disease, and the
elderly.51218:19

The current subgroup analyses from 2 studies of
combination therapy with amlodipine + valsartan
demonstrate that the combination provides consis-
tent efficacy and tolerability in patients regardless
of hypertension stage, age, or race. Consistent
with the results from the overall population,
both systolic and diastolic BP were lowered to a
greater extent with the majority of the doses of
combination therapy compared with monotherapy
in patients with stage 2 hypertension, in elderly
patients (65 years or older), and in black patients.
These findings are clinically significant because of
the need to achieve BP goals in patients with more
severe BP elevations (ie, stage 2 hypertension) and
in elderly and black patients who may have other
concomitant cardiovascular risk factors. These
patient subgroups will typically require more than
1 antihypertensive agent to achieve BP control.’

In addition to providing an improved effi-
cacy profile compared with monotherapy, com-
bination therapy with many different classes of

VOL. 9 NO. 5 MAY 2007

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq, a Blackwell Publishing imprint, located at Three Enterprise Drive, Suite 401, Shelton, CT 06484. Copyright ©2007 by Le Jacq. All rights reserved.
No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing
from the publishers. The opinions and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please
contact Karen Hurwitch at KHurwitch@bos.blackwellpublishing.com or 781-388-8470.

NOTICE




BLE JACQ

Table V. Summary of Pooled Analyses of Adverse Events With Amlodipine and Valsartan, Alone and in Combination, in Different
Patient Subgroups
No. (%) oF ADVERSE EVENTS
AMLODIPINE +

'VALSARTAN VALSARTAN AMLODIPINE PraceBo TotaL
Overall, No. 1437 921 460 337 3155
Total events 634 (44.1) 367 (39.8) 210 (45.7) 129 (38.3) 1340 (42.5)
Stage 1 hypertension, No. 613 400 202 140 1355
Total events 284 (46.3) 172 (43.0) 99 (49.0) 57 (40.7) 612 (45.2)
Stage 2 hypertension, No. 824 521 258 197 1800
Total events 350 (42.5) 195 (37.4) 111 (43.0) 72 (36.5) 728 (40.4)
Black patients, No. 98 61 29 13 201
Total events 53 (54.1) 29 (47.5) 15 (51.7) 8 (61.5) 105 (52.2)
White patients, No. 1145 730 365 268 2508
Total events 475 (41.5) 272 (37.3) 159 (43.6) 91 (34.0) 997 (39.8)
Elderly (65 years or older) patients, No. 323 205 95 81 704
Total events 121 (37.5) 53 (25.9) 34 (35.8) 21 (25.9) 229 (32.5)
Younger (younger than 65 years) 1114 716 365 256 2451

patients, No.

Total events 513 (46.1) 314 (43.9) 176 (48.2) 108 (42.2) 1111 (45.3)

antihypertensive agents—including diuretics An analysis of data from some observational

+ PB-blockers or angiotensin-converting enzyme
inhibitors or angiotensin II receptor blockers,
and angiotensin-converting enzyme inhibitors +
calcium channel blockers—is generally well toler-
ated. In this study population, the combination
of amlodipine + valsartan was well tolerated; the
incidence of adverse events overall was 44.1%
with combination therapy compared with 39.8%
with valsartan monotherapy, 45.7% with amlo-
dipine, and 38.3% with placebo.!” Results of
the current pooled analyses for adverse events in
patient subgroups defined by hypertension stage,
age, and race paralleled those for the population
as a whole. Adverse events overall were reported
at similar rates in patients with stage 1 and stage
2 hypertension. Incidence rates for adverse events
were slightly greater in younger patients compared
with older patients and in black patients compared
with white patients. The finding of a lower inci-
dence of adverse events in the elderly subgroup
is similar to that observed in the Hypertension
Detection and Follow-Up Program,?’ where only
29.8% of patients 60 to 69 years of age experi-
enced side effects compared with 34.1% to 38.0%
of patients in younger subgroups. The overall inci-
dence of adverse events with the calcium channel
blocker/angiotensin II receptor blocker combina-
tion in each subgroup was generally comparable
to monotherapy. The most common adverse events
reported in each of the patient subgroups were
similar, namely peripheral edema, headache, naso-
pharyngitis, and upper respiratory tract infection.
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studies suggests that initial monotherapy with a
renin—angiotensin system blocker is associated
with higher adherence rates than therapy with a
diuretic or B-blocker,”! although outcome data
with diuretic-based therapy indicate a reduction
in cardiovascular events similar to that achieved
by other regimens.?? Improving patient adherence
is particularly important in difficult-to-control
patients, since there is less than ideal overall adher-
ence to antihypertensive therapy even in clinical
trials.'®2123 Achieving target BP levels is important
to prevent cardiovascular morbidity and mortal-
ity associated with hypertension, particularly in
blacks and the elderly, who are at increased risk
for the sequelae of hypertension.'®'® Data from
many trials with different medications indicate that
achieved BP levels may be the major determinant
of outcome.

LIMITATIONS OF THE STUDY

A limitation to the subgroup analyses reported
herein is the small number of patients in some
of the subgroups; for example, black and elderly
patients. The resultant wider confidence intervals
of the estimated mean BP reductions in these spe-
cific subgroups limits the ability to detect a clear
dose-response effect as observed in the overall
population. Another potential limitation of these
analyses is that patients were not stratified by
subgroup at randomization. Since baseline charac-
teristics were generally comparable among treat-
ment groups within each subgroup, however, no
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significant impact on the interpretation of the data
would be expected.

In conclusion, amlodipine + valsartan combina-
tion therapy was associated with greater BP-lowering
effects in patient subgroups, including those with
stage 2 hypertension, the elderly, and blacks, com-
pared with each respective monotherapy and placebo
in 2 randomized, double-blind, placebo-controlled
studies. These findings are consistent with the pri-
mary efficacy analysis results from the overall study
populations. Combination regimens were generally
well tolerated by all patient subgroups.
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