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Systolic hypertension is predominant among
patients over 50 years of age, is a more important
cardiovascular risk factor than diastolic blood pres-
sure, and is more difficult to control than diastolic
blood pressure. Consequently, the Seventh Report
of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7) recommends combination
therapy as first-line treatment for patients with stage
2 hypertension. In the Systolic Evaluation of Lotrel
Efficacy and Comparative Therapies (SELECT)
study, 24-hour ambulatory blood pressure monitor-
ing was used to identify patients with systolic hyper-
tension and to determine the impact of 8 weeks of
treatment with either amlodipine besylate/benazepril
HCI 5/20 mg combination therapy (n=149), amlo-
dipine besylate 5 mg (n=146), or benazepril HCI 20
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mg (n=148). Combination therapy was significantly
more effective in reducing systolic blood pres-

sure and pulse pressure than either monotherapy
(p<0.0001). Significantly greater percentages of
patients in the combination group compared with
either monotherapy achieved blood pressure control
(p<0.0001). Adverse events were low in all three
treatment arms, with less peripheral edema in the
combination group than in the amlodipine-treated
group. The combination of amlodipine besylate/
benazepril HCI given to patients with stage 2 sys-
tolic hypertension resulted in significantly greater
reductions in blood pressure and pulse pressure than
those seen with monotherapy and was at least as
well tolerated as the separate components. This data
supports the recommendation of the [NC 7 for the
use of combination therapy in patients with stage 2
hypertension. (] Clin Hypertens. 2005;7:641-646)
©2005 Le Jacq Ltd.

For many years, diastolic blood pressure (DBP)
was regarded as a powerful predictor of cardio-
vascular (CV) disease, while consideration of sys-
tolic blood pressure (SBP) was largely ignored. This is
reflected by the first two reports of the Joint National
Committee on Detection, Evaluation, and Treatment
of High Blood Pressure,? which did not include
SBP as a criterion for diagnosing hypertension. In
recent years, however, epidemiologic studies have

Q www.lejacq.com clearly demonstrated that SBP is a better predictor
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of pending CV disease than is DBP,> especially in
patients over 50 years of age.*” Small increments in
SBP are associated with an increased burden of CV
disease, such that an increase in SBP of only 2 mm Hg
equates with a 10% increase in fatal stroke and a 7%
increase in fatal coronary heart disease.® Attention
has now shifted to controlling elevated SBP, which
is predominant among older persons and is consid-
erably more difficult to control than DBP.” Studies
suggest that poor control of SBP largely accounts
for the low rates of overall blood pressure (BP) con-
trol.>10 In older hypertensives, only approximately
20% achieve BP of <140/90 mm Hg, largely because
of poor control of SBP.!!

A large number of outcome studies have been
performed in the past decade in patients with
systolic hypertension, primarily in older patients.
These studies have demonstrated that treating SBP
results in significant reductions in CV events.!2"13
Despite the benefits of treating SBP, however, in
several studies most patients continued to have
uncontrolled systolic hypertension even when DBP
was controlled.’3"'® These studies thus underscore
the fact that older patients with systolic hyperten-
sion are a difficult-to-treat population.

The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7)”
notes that most patients with hypertension will
require two or more antihypertensive medications
to achieve their BP goals and states that “[w]hen
blood pressure is more than 20 mm Hg above
systolic goal or 10 mm Hg above diastolic goal,
consideration should be given to initiate therapy
with two drugs, either as separate prescriptions
or in fixed-dose combinations. . . .” Combination
therapy may have several advantages over mono-
therapy, including improved efficacy, tolerability,
and medication adherence.!”-*> Combination ther-
apy will increase the likelihood of achieving the BP
goal in a more timely fashion.”

Most of our current data on SBP are derived
from studies that enrolled patients based on DBP.
In such studies, SBP may be lower and may under-
estimate the impact of antihypertensive agents on
SBP. To our knowledge, the Systolic Evaluation
of Lotrel Efficacy and Comparative Therapies
(SELECT) study is the first trial to enroll patients
based on SBP as measured by ambulatory BP moni-
toring (ABPM).

Amlodipine besylate/benazepril HCI is a fixed-
dose combination antihypertensive containing a
dihydropyridine calcium channel blocker and an
angiotensin-converting enzyme (ACE) inhibitor.
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The SELECT study was conducted to compare the
effects of amlodipine besylate/benazepril HCI 5/20
mg combination therapy with those of amlodipine
besylate 5 mg monotherapy and benazepril HCI 20
mg monotherapy on mean 24-hour SBP in patients
aged 55 and older during 8 weeks of daily treatment.
Additional parameters studied included the effects of
these therapies on: 1) mean 24-hour pulse pressure;
2) mean 24-hour DBP; 3) BP response and control
rates; and 4) the incidence of peripheral edema.

METHODS

Design and Study Population

The SELECT study was a multicenter, randomized,
double-blind, parallel-group study in men and
women aged 55 and older with systolic hyperten-
sion. Patients who were not currently taking any
antihypertensive medication who were newly diag-
nosed, or who were treated but discontinued their
previous antihypertensive medication, were eligible
to participate. All patients entered a 2- to 4-week,
single-blind, placebo run-in period during which
they were seen at weekly intervals, followed by 8
weeks of active treatment during which they had
clinic visits at biweekly intervals. Written informed
consent was obtained from each patient. Women
were required to have been postmenopausal for 1
year or to be surgically sterile.

BP Criteria

To enter the study, patients were required to have
predominantly systolic hypertension by office BP
and ABPM criteria. Patients were required to have
a mean seated office (average of three seated office
BPs) SBP of 160-200 mm Hg and a mean seated
DBP of <100 mm Hg following 2 weeks of single-
blind placebo run-in. Patients who did not qualify
after 2 weeks of placebo run-in were allowed a
further 2 weeks; after 4 weeks of placebo run-in,
patients who did not qualify by office criteria did
not participate in the study. Patients who fulfilled
the office BP criteria underwent ABPM.

The second BP criterion was a mean daytime (8
a.m. to 4 p.m.) ambulatory SBP of 150-200 mm Hg
and DBP of 60-100 mm Hg. Patients who did not
qualify on ABPM after 2 weeks of placebo run-in
were allowed a further 2 weeks of placebo run-in. If
they were requalified based on office readings, the
ABPM was repeated. Patients who did not qualify
based on ABPM criteria were excluded from the
study. Qualifying patients were randomized to
receive treatment with either amlodipine besylate/
benazepril HCI 5/20 mg, amlodipine besylate 5
mg, or benazepril HCI 20 mg.
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Statistical Analyses

Continuous variables were summarized by descrip-
tive statistics, and the treatment groups were
compared using analysis of covariance. Discrete
variables were summarized and compared using
the chi-square test. Adjustments for multiple com-
parisons were made, and all statistical tests were
conducted against a two-sided alternative hypoth-
esis. Differences were considered significant at
$<0.05. All patients randomized to receive at least
one dose of assigned medication were included in
the safety analysis. All patients who received at
least one dose of assigned medication and who
had at least one valid postbaseline ABPM assess-
ment were included in the efficacy analysis and
comprised the intent-to-treat population. The last-
observation-carried-forward approach was used to
obtain the last postbaseline assessment.

RESULTS

Demographics

A total of 813 patients qualified for the study
based on office BP criteria. Of this group, 306
patients did not meet the ABPM daytime BP cri-
teria for randomization and two subjects were not
randomized for other reasons. Of the 306 patients
who did not qualify on ABPM, 208 failed due to
a mean daytime SBP of <150 mm Hg and 72 due
to a mean daytime DBP of >100 mm Hg. There
were 26 patients who had a technical failure on
the ABPM, refused to repeat the monitoring, and
were excluded from the study. There were 64
patients who qualified by office criteria following
2 weeks of placebo run-in but who failed to qualify
for randomization following ABPM. According
to protocol, these patients were allowed to repeat
their monitoring 2 weeks later; of this group, 36
patients qualified for randomization (both on
office and ABPM criteria).

A total of 505 patients were randomized in the
study. At the end of the study, the intent-to-treat
group included 443 patients (149 in the combina-
tion group, 146 in the amlodipine besylate group,
and 148 in the benazepril HCI group). A total of
59 patients discontinued the study: 17 (10.2%) in
the combination group and 21 (12.4%) in each of
the monotherapy groups. The most common rea-
son for study discontinuation was the occurrence
of an adverse event: 4.2% for the combination
group, 4.1% for the amlodipine besylate group,
and 2.4% for the benazepril HCI group. The study
population was predominantly female (60.9%)
and white (81.7%), with a mean age of approxi-
mately 68 years. As shown in the Table, all three
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Figure 1. Cbange/rom baseline in mean 24-hour
ambulatory systolic blood pressure (SBP) and diastolic
blood pressure (DBP) in the intent-to-treat population
(p<0.0001 for the combination vs. amlodipine besylate
and vs. benazepril HCI)

treatment groups were comparable with regard
to demographic characteristics including sex, age,
office BP, and mean daytime ambulatory BP.

Results of ABPM

Amlodipine besylate/benazepril HCl combina-
tion therapy was significantly more effective than
monotherapy with either amlodipine besylate or
benazepril HCl in reducing mean 24-hour SBP,
DBP, and pulse pressure. As shown in Figure 1,
patients receiving combination therapy had sig-
nificantly greater mean changes from baseline
in mean 24-hour SBP + SD (-21.1+9.5 mm Hg)
compared with those receiving amlodipine besyl-
ate (-12.4+9.8 mm Hg; p<0.0001) or benazepril
HCI (-10.8+11.5 mm Hg; $<0.0001). The mean
changes from baseline in mean 24-hour DBP were
significantly greater in patients randomized to the
combination group compared with those receiving
amlodipine besylate or benazepril HCI mono-
therapy (-10.6+5.7 mm Hg vs. -5.7+5.6 mm Hg
and -5.7+6.8 mm Hg, respectively; p<0.0001).
Combination therapy was significantly more effec-
tive in reducing mean 24-hour pulse pressure
(-=10.5+5.9 mm Hg) compared with amlodipine
besylate (-6.7+6.1 mm Hg; »<0.0001) or benaz-
epril HCI (-5.0+6.9 mm Hg; »<0.0001).

Office BP and Pulse Pressure Reduction

Combination therapy was associated with reduc-
tions from baseline in mean seated office SBP and
DBP values that were significantly greater than
those seen with amlodipine besylate or benazepril
HCI (-25.0/8.9 mm Hg vs. -20.2/6.0 mm Hg
vs. =12.9/2.9 mm Hg, respectively; p<0.0016 vs.
amlodipine besylate and p<0.0001 vs. benazepril
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Table. Patient Demographics

VARIABLE

AMLODIPINE BESYLATE/
Benazeprir HCL

Study population (n)

Intent-to-treat 149

Safety 166
Age (yn)* 67.4+8.0
Sex (male/female [n/n]) 61/88
Race (n [%])

White 124 (83.2)

Black 21 (14.1)

Asian 0 (0.0)

Other 4(2.7)
Office BP (mm Hg)*

Systolic 169.0+8.3

Diastolic 88.5+7.8
Daytime ambulatory BP (mm Hg)*

Systolic 161.1£9.1

Diastolic 90.3+8.0

AMLODIPINE BESYLATE BenazerriL HCL ALL PATIENTS
146 148 443
169 170 505
68.2+7.5 67.4+8.1 67.7+7.8
55/91 57191 173/270
119 (81.5) 119 (80.4) 362 (81.7)
15 (10.3) 20 (13.5) 56 (12.6)
3 (2.1) 0 (0.0) 3 (0.7)
9 (6.2) 9 (6.1) 22 (5.0)
168.7+8.8 168.8+8.0 168.9+8.3
87.4+8.2 87.8+8.5 87.9+8.2
159.8+9.4 160.0+8.4 160.3+9.0
89.8+7.8 90.0+8.7 90.1+8.1

BP=blood pressure; *data are mean + SD
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benazepril HCI (n=149)
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Benazepril HCI (n=148)

Figure 2. Blood pressure response and control rates in the
intent-to-treat population (p<0.0001 for the combination
vs. amlodipine besylate and vs. benazepril HCI)

HCI). No significant changes from baseline in
mean seated office pulse pressure were seen in any
treatment group.

BP Response and Control Rates

BP response was defined as a reduction from base-
line in mean daytime (8 a.m. to 4 p.m.) ambulatory
SBP of 210% of the baseline value, and BP control
was defined as mean daytime ambulatory SBP of
<140 mm Hg. As shown in Figure 2, combination
therapy resulted in a significantly greater propor-
tion of patients who responded to treatment com-
pared with patients who received monotherapy
(73.2% of patients in the combination group
vs. 38.4% in the amlodipine besylate group and
37.2% in the benazepril HCI group; »<0.0001).
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The percentage of patients achieving goal SBP of
<140 mm Hg was significantly greater in the com-
bination group (65.1%) compared with the amlo-
dipine besylate group (28.1%; p<0.0001) and the
benazepril HCI group (33.8%; p<0.0001).

Adverse Events

During the 8 weeks of the active treatment period,
48.2% of the patients randomized to the combina-
tion group, 52.1% of patients randomized to the
amlodipine besylate group, and 55.9% of patients
randomized to the benazepril HCI group experi-
enced adverse events. These events were generally
of mild-to-moderate intensity. The most frequently
reported adverse events were peripheral edema,
headache, and cough. Cough was more commonly
reported with combination therapy (9.0%) than
with either amlodipine besylate or benazepril HCI
(1.2% and 6.5%, respectively). The incidence of
new-onset edema (edema that developed during
the study) was lowest in the combination group
(3.8%) compared with either monotherapy group
(9.4% and 5.6%, respectively). The incidences of
dizziness, fatigue, and nausea were low and similar
in the three groups (<5% in any group). No clini-
cally significant changes from baseline were noted
in any laboratory parameter in any treatment
group, and no deaths occurred during the study.

DISCUSSION

It is well known that SBP is more difficult to treat
than DBP. Consequently, surveys such as the Third
National Health and Nutrition Examination Survey
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(NHANES III) have shown that the vast majority of
inadequately controlled hypertension is explained
by poor SBP control. In the SELECT study we have
studied a group of elderly hypertensive patients with
stage 2 systolic hypertension diagnosed by ABPM.
Treating these patients with a fixed-dose combina-
tion of amlodipine besylate 5 mg and benazepril
HCI 20 mg resulted in an additive reduction in SBP
compared with each of the components. Using
combination therapy as initial treatment in this
group of patients resulted in a control rate (BP
<140/90 mm Hg) of 65.1% as compared with 28%
with amlodipine besylate 5 mg or 33% with bena-
zepril HCI 20 mg. This control rate is substantially
better than those reported in elderly patients in
national surveys.

Despite the significantly greater reductions in
SBP in the patients treated with combination
therapy, there were no significant differences in
the side effect profile when compared with that
of each of the components. The rate of new-onset
peripheral edema was lower in the patients on
combination therapy than in those treated with
amlodipine besylate given as monotherapy (3.8%
vs. 9.4%), confirming what has been reported in
previous studies. This highlights one of the impor-
tant advantages of combination therapy. When
two complimentary drugs are given in combination
they tend to reduce BP in a more physiologic man-
ner. One of the problems with unopposed dihydro-
pyridine calcium channel blockers is that they only
vasodilate the arterial side of the vascular tree. This
results in adverse consequences such as peripheral
edema?® and may increase proteinuria in patients
with diabetic nephropathy.?* The addition of an
ACE inhibitor or an angiotensin receptor blocker
opens up the venous side of the vascular tree,
resulting in a more physiologic reduction in BP and
a reduction or disappearance of the edema.??%5:2¢
In the case of the kidney, the ACE inhibitor or
angiotensin receptor blocker results in a reduction
in glomerular pressure and a decrease in protein-
uria. In addition, the greater reduction in systemic
BP in patients treated with combination therapy
vs., for example, ACE inhibitors alone results in a
greater reduction in proteinuria.

One unexpected finding in this study was the high-
er incidence of cough in patients treated with combi-
nation therapy than those treated with ACE inhibitor
monotherapy. This is contrary to what has been
reported in previous studies with amlodipine besylate/
benazepril HCT or in ACE inhibitor—diuretic combi-
nations in which cough (which is not dose dependent)
was no different in the combination-treated patients

than in the monotherapy-treated patients. There
were differences in symptoms of hypotension in the
treatment groups (dizziness or fatigue), underscoring
the safety of combination therapy in elderly stage 2
hypertensive patients.

A very important differentiating feature of the
SELECT study was the use of a mean SBP as mea-
sured by ABPM as an inclusion criterion. SBP mea-
sured in the office environment is extremely variable
and, as a result, the incidence of white coat systolic
hypertension is common. This group of hyperten-
sive patients constitutes a significant percentage of
patients enrolled in studies using office criteria. Since
it is well known that the magnitude of SBP reduction
is highly dependent on the baseline BP (the higher
the BP, the greater the reduction), the inclusion of
white coat hypertensives will dilute the effect of the
study drug on SBP. Another problem is that many of
the studies reporting changes in SBP were enrolled
based on DBP inclusion criteria, which are frequently
associated with lower baseline SBPs. In the SELECT
study, mean daytime BP was used as an inclusion cri-
terion, providing true baseline pressures and enabling
us to exclude white coat hypertensives. Mean office
SBP in the SELECT study was 169 mm Hg, and
mean daytime SBP was 160 mm Hg (Table).

It is well known that SBP is an extremely vari-
able measurement. The SELECT study has clearly
demonstrated that systolic hypertension is difficult
to diagnose in the clinical setting and that it may
frequently be overdiagnosed. We have shown that
approximately one third of patients with a mean
office SBP of >160 mm Hg had a mean daytime
SBP of <150 mm Hg. This would suggest that
additional caution should be exercised in the diag-
nosis of systolic hypertension and, where possible,
ABPM should be performed.

Another important advantage of combination
therapy is the ability to achieve more rapid BP
control. The active treatment phase of the SELECT
study was 8 weeks. Most of the BP reductions seen
in patients in the combination group were achieved
in 4 weeks. This may have an important impact
on CV disease. Recent data from the Valsartan
Antihypertensive Long-Term Use Evaluation
(VALUE)?” and from the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack
Trial (ALLHAT)?® have shown greater reductions
in CV disease in patients who achieved goal BP
after the first month of treatment compared with
those who achieved goal at a later date.

The SELECT study design incorporated the
JNC 7 recommendations that combination ther-
apy should be considered as initial treatment

VOL. 7 NO. 11 NOVEMBER 2005 THE JOURNAL OF CLINICAL HYPERTENSION 645

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq Ltd., Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2005 by Le Jacq Ltd., 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 Sarah Howell at
showell@lejacg.com or 203.656.1711 x106.




WLE JACQ"

in patients with stage 2 hypertension. Using this
approach, 65.1% of elderly hypertensive patients
with stage 2 hypertension achieved a BP goal of
<140/90 mm Hg when treated with a combina-
tion of amlodipine besylate and benazepril HCI,
which was significantly greater than that which
was achieved with each of the components given as
monotherapy. Furthermore, despite having received
initial combination therapy, patients had a side-effect
profile that was at least as good as that seen with
monotherapy. These results support an important
change to the recommendations made by the Joint
National Committee for patients with stage 2 hyper-
tension and represents a change to our traditional
approach to the management of hypertension.

Disclosure: This study was sponsored by Novartis
Pharmaceuticals Corporation, East Hanover, NJ.
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1.A 2-mm Hg increase in systolic blood pres- 3. Which of the following statements regard-

sure (BP) increases incidence of fatal stroke
by what percentage?

A_ 1%
B_ 5%
C_10%
D__20%

2.Which of the following statements regard-

ing the Seventh Report of the Joint National

Committee on Prevention, Detection,

Evaluation, and Treatment of High Blood

Pressure (JNC 7) is false?

A __Systolic BP is not included as a criteria for
diagnosing hypertension

B __The goal of treating hypertension is to
reduce BP to <140/90 mm Hg

C__When systolic BP is >20 mm Hg over
goal, two antihypertensive drugs should be
started as initial therapy

D__When diastolic BP is >10 mm Hg above
goal, two antihypertensive drugs should be
started as initial therapy

ing the design of the Systolic Evaluation of

Lotrel Efficacy and Comparative Therapies

(SELECT) study is false?

A __The effects of amlopidine/benazapril
combination therapy as compared with
monotherapy

B __ The primary end point was the effect of
therapy on mean 24-hour systolic BP

C__Patients enrolled in the study had a mean
ambulatory systolic BP of <110 mm Hg

D__Patients enrolled in the study had predom-
inantly systolic hypertension

4.An adverse event resulting in discontinua-

tion of the study medication occurred least

in which treatment arm?

A __Benazapril

B __Amlodipine

C__Amlopidine/benazapril combination

D__ There was no difference between the
groups

5.Which treatment arm was the most effective

in reducing mean 24-hour systolic BP?

A __Benazapril

B __Amlodipine

C__Amlopidine/benazapril combination

D __ There was no difference between the
groups
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4. The format of the exercise was useful. 1. 2. 3. 4. 5.
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