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Summary
Background: Patients (pts) with stable coronary artery disease (CAD) can benefit from a decrease in the blood pressure
(BP), according to recent studies.

Objective: To evaluate the efficacy and tolerability of the fixed combination: amlodipine + enalapril, when compared
to amlodipine in the normalization of the diastolic arterial pressure (DAP) (<85 mmHg), in pts with CAD and systemic
arterial hypertension (SAH).

Methods: Double-blind and randomized study, with two groups of pts with DAP =90 and <110 mmHg and CAD. Patients
with left ventricular ejection fraction (LVEF) < 40%, symptoms of heart failure or angina class Il and IV, severe diseases and
DAP =110 mmHg during the four-week wash-out with atenolol treatment alone, were excluded. After the wash-out, pts were
randomly distributed for the use of the combination (A) or amlodipine (B) and were followed every four weeks up to 98 days.
The initial doses (in mg) were, respectively: A- 2.5/10 and B- 2.5; the doses were increased when DAP > 85mmHg, at the
visits. Statistical analysis was carried out with y?, Fischer and analysis of variance, for p< 0.05.

Results: Of the 110 selected pts, 72 (A= 32, B= 40) were randomized. The decreases in DAP and systolic arterial
pressure (SAP) were significant (p< 0.01), but with no difference between the groups in mmHg: SAP, A (127.7 = 13.4)
and B (125.3 £+ 12.6) (p= 0.45) and DAP, A (74.5 = 6.7 mmHg) and B (75.5 = 6.7 mmHg) (p= 0.32). Group A presented
a lower incidence of lower-limb edema: (7.1% vs. 30.6%, p=0.02) on the 98th day of follow-up.

Conclusion: The fixed combination of enalapril and amlodipine, as well as isolated amlodipine, was effective in the
normalization of BP in pts with CAD and SAH stages I and Il, adding blockage of the renin-angiotensin system. (Arq Bras
Cardiol 2009;92(3): 173-179)
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cardiovascular events in patients with stable CAD, especially
diabetic ones. On the other hand, the dihydropyridinic
calcium antagonists promote important arterial vasodilation
and are also broadly used as anti-angina therapy.

Introduction

The calcium-channel antagonists (ACa*") and the
angiotensin-I -converting enzyme inhibitor (ACEl) are among
the preferred antihypertensive drugs for the treatment of

arterial hypertension in patients with coronary artery disease
(CAD), because they protect the target-organs with low
incidence of adverse reactions'=.

They have a slight influence on the metabolic profile and
prevent trophic phenomena, such as left ventricular muscular
hypertrophy and vascular hypertrophy*. The ACEIl promote
the decrease in coronary events after myocardial infarction,
in ischemic myocardiopathy?®, and, in recent years, the HOPE®
and EUROPA’ studies have demonstrated a decrease in
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When dealing with hypertensive patients with CAD, the
dihydropyridinic derivatives are an important option®®. The
main adverse reactions of these anti-hypertensive drugs are:
ACEl-induced coughing' and lower-limb edema induced by
ACa**. The lower-limb edema that can occur with the use
of dihydropyridinic calcium antagonists results from a lower
arteriovenous pressure gradient in blood capillaries'. This type
of edema in general does not respond to diuretics. To reduce
the edema, the ACEI are frequently associated, which promote
venodilation. Therefore, the association of ACEl and ACa** can
result in better pressure control with less lower-limb edema'?,
considering the onset of coughing. The present study aimed at
evaluating the efficacy and tolerability of the amlodipine-enalapril
combination (SINERGEN™) in a fixed dose, using a single galenic
formulation, compared to amlodipine in the control of the arterial
pressure of hypertensive patients with stable CAD.
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Patients and methods

This was a phase-IV, randomized, multicentric and double-
blind study, carried out between January 2002 and September
2005. The study was approved by the Ethics Committee of all
the participating Institutions and the selected patients signed
the Free and Informed Consent Form.

Inclusion criteria

History of stages | and Il SAH (90mmHg < diastolic
arterial pressure (DAP) < 110mmHg) using only betablocker
at the moment of randomization; aged 21 to 80 years;
CAD confirmed by coronary angiography, disclosing the
involvement of at least 50% of lumen reduction in one of
the main branches in its proximal or mid-third and history
of stable angina.

Exclusion criteria

Pregnancy or non-use of positively effective contraceptive
methods; stage Il or malignant SAH; DAP > 110mmHg at
any moment during the wash-out period; left ventricular
systolic dysfunction with left ventricular ejection
fraction (LVEF) <40%, measured at the transthoracic
echocardiogram; congestive heart failure (CHF); NY Heart
Association'?; Canadian Cardiovascular Society Functional
Class 11l or IV angina pectoris'; unstable myocardial ischemic
syndrome in the last six months; chronic renal failure with
creatinine >2.0mg/dl; active or end-stage liver disease;
hyper (>5,5mEq/l) or hypokalemia (<3.5 mEg/l); neoplasias
undergoing treatment; evident blood dyscrasias; left branch
block at the electrocardiogram (ECC) or other situations
that prevented the analysis of the ST-segment during stress;
concomitant use of medications that could interfere with
the study medication; previous history of therapeutic
failure with the study medications; use of alpha-blocker for
benign prostate hyperplasia; BMI > 35kg/m?; and having
participated in any other clinical trial in the last thirty days
before enrolment in this study.

Study design

After the wash-out period of 21 days, during which the
patients were seen weekly and during which they remained
without the previously prescribed anti-hypertensive
medications, except atenolol, these were randomized in two
groups. Group A received the fixed amlodipine-enalapril
combination and Group B received only amlodipine for 98
days. During the follow-up, the patients were seen four times
by the physicians and three BP measurements in the supine
and orthostatic positions were carried out in each visit, with a
Tycos Welch Allyn® aneroid sphygmomanometer (Skaneateles
Falls, NY, USA), using a number 11 adult cuff, calibrated and
gauged annually by INMETRO. The systolic and diastolic values
were considered when the first and fifth phases of Korotkoff’s
sounds were heard, during auscultatory determination'. Each
measurement was performed after rest of at least 5 minutes
in each of the positions and with more than 1 minute of
difference between each measurement; for accuracy, the
lowest DAP value obtained was considered.

Dose adjustment

The medication doses were increased when DAP was >
85 mmHg. In Group A, the fixed doses were, respectively:
amlodipine 2.5 mg + enalapril 10 mg, amlodipine 5mg +
enalapril 10mg and amlodipine 5mg + enalapril 20mg. In
Group B, the doses were, respectively: amlodipine 2.5mg,
5mg, or 10mg, in a single daily dose for both groups.
Hydrochlorothiazide 12.5 mg/day was associated to reduce
DAP when maximum doses were being administered, at the
last but one medical visit of the study. At the randomization
and last visit of the study period, all patients were submitted
to a 12-derivation ECG and laboratory analysis.

Statistical methods

The data of the initial evaluation, efficacy and safety
were summarized by descriptive statistics per treatment
group, considering the intention-to-treat analysis. The anti-
hypertensive efficacy was evaluated considering:

a) Percentage of patients that, at the end of the study,
presented diastolic pressure levels < 85 mmHg in the supine
position (Criterion 1);

b) To this percentage, we added the percentage of patients
that, although did not have the BP normalized according to
the above criteria, achieved at the end of the study a decrease
in the diastolic pressure > 10 mmHg in the supine position
(Criterion 2).

The study groups were compared by the Chi-square test or
Fisher exact test regarding the qualitative variables, whereas
the quantitative variables were compared by analysis of
variance for repeated measures. The level of significance was
set at 0.05 (alpha=5%).

Results

Seventy-two patients were randomized, from a total of
110 selected patients. Among the 38 patients that were not
included during the selection period, 36 were excluded due
to protocol violation and one was excluded due to lack of
adherence during the wash-out period (Figure 1). The initial
clinical characteristics of the patients can be found in Table 1.
It was observed in Group A, a higher prevalence of diabetes
mellitus (6.3% vs. 0%; p=0.04) and dyslipidemia (65.6% vs.
42.5%; p= 0.05). During the follow-up, four patients were
excluded from the study due to adverse events, being one in
Group A and 3 in Group B, and subsequently, four more due
to lack of adherence to treatment (3 in A and 1 in B).

After the 98 days, there were no significant differences
between Groups A and B in relation to criteria 1 and 2 of
effectiveness for the systolic (127.7 + 13.4 vs. 125.3 + 12.6
mmHg; p= 0.45) and diastolic (74.5 + 6.7 vs. 75.5 + 6.7
mmHg; p= 0.32) pressures (Figures 2 e 3), as well as for heart
rate. Considering the criterion 1, 30 patients (93.8%) in Aand 38
(95%) in B met the criterion. Regarding criterion 2, that occurred
in 31 and in 39 patients (96.9% and 97.5%), respectively in groups
Aand B. (p=1.00 for both ambos criteria).

During evolution, adverse events were observed and are
shown per patients in Table 2, without statistically significant
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differences in the total, although there was a higher incidence
of coughing | group A (6.2% vs. 2.5%, p= 0.58). However,
at the end of the 14 weeks, we observed a higher incidence
of lower-limb edema in group B (7.1% vs. 30.6%; p= 0.02)
(Table 3); the same had been observed on the 10" week
(10% vs. 30.6%; p= 0.04), although there were no statistically
significant differences in the other visits. It was also observed
a decrease in the number of patients undergoing follow-up
at each visit. Regarding the frequency of anti-hypertensive
dose-adjustment necessity, there was no difference between
the groups and the mean daily dose of amlodipine was
higher in the group receiving amlodipine alone (3.8 vs. 5.6
mg). The same occurred when we assessed the need to add
hydrochlorothiazide in 5 (17.9%) patients in Group A and in
6 patients (20.0%) in Group B. No deaths occurred up to the
14" week of the study.

Discussion

In the present study, we observed a mean decrease in SAP
of 20 mmHg in Group A (enalapril + amlodipine), from 145.1
to 124.7 mmHg and of 27 mmHg in Group B (amlodipine),
from 152.8 to 125.3 mmHg. Although the decrease was
higher in Group B, the values were close at the end of the
study (124.7 vs. 125.3 mmHg) and below 130 mmHg, as
required and proposed by our directives'. As for the mean
DAP decrease, we observed, in both groups, a reduction of 19
mmHg. The mean daily dose of amlodipine used was higher
in the group that received amlodipine alone (3.8 vs. 5.6 mg),
demonstrating that the association of enalapril indeed caused
the addition of an anti-hypertensive effect in the patients from
Group A. That can also explain the lower incidence of lower-
limb edema in the group receiving the combined therapy, as

Triage
n=110

Excluded from study
n=38
Intention to
treat

1
Group B
n=40

Withdrawal until

Withdrawal until
4t Visit
n=4

4 Visit
n=4

Figure 1- Study organization chart, starting from patient selection, at the several
visits and the withdrawals along time.

observed, as the lower dose of amlodipine and the arterial
vasodilating effect as well as the venous vasodilating effect of
the ACEI resulted in the lower incidence of edema. On the
other hand, one must consider the importance of blocking
the renin-angiotensin-aldosterone system, with benefits that
go beyond the arterial pressure decrease and especially in
high-risk populations, such as in patients with CAD. Therefore,

Initial characteristics of the group at the moment of randomization

Group A (n=32)

Group B (n=40)

P
Male sex 71.9 70.0 0.86
Smoking 12,5 30.0 0.08
Alcohol consumption 6.3 5.0 1.00
Physical Activity 50.0 375 0.29
Dyslipidemia 65.6 425 0.05
Diabetes 6.3 0.0 0.04
Obesity, with BMI >30.0 0.0 25 0.99
Stage Il SAH 56.3 62.5 0.59
in means * SD*
Age (years) 60.8+8.5 604+79 0.82
Time of SAHT (yrs) 108+8.3 11.8+85 0.55
Time of CADZ (yrs) 40+32 46+37 0.61
SAP§ supine (mmHg) 145.1+10.8 152.8 +13.2 0.07
DAP// supine (mmHg) 93.8+3.1 945+3.1 0.08
BMIY (kg/m2) 27.2+34 277432 056

* Standard deviation, 1 systemic arterial hypertension, 1 coronary artery disease, § systolic arterial pressure, // diastolic arterial pressure, | body mass index.
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Figure 2 - Systolic arterial pressure means, in the supine position, in Groups A (combined therapy) and B (amlodipine) throughout the study period.
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Figure 3 - Diastolic arterial pressure means, in the supine position, in Groups A (combined therapy) and B (amlodipine) throughout the study period.

these results must be understood within the current setting of
SAH treatment possibilities.

It is known that the risk of cardiovascular diseases in
hypertensive patients is reduced with the effective treatment
of SAH. The decrease in the cardiovascular morbimortality
observed in the last 50 years can be mostly attributed to
a broader availability and use of anti-hypertensive drugs.
Randomized studies evaluated in meta-analysis have
shown that the decrease in BP results in rapid reductions in
cardiovascular risk'. For instance, a decrease of 10 mmHg
in SAP or 5 mmHg in DAP can correspond to a 50 or 60%
reduction in the risk of death by cerebrovascular accident
(CVA) and approximately 40 to 50% lower risk of death by
CAD or other cardiovascular causes in middle-aged patients,

Cumulative adverse events throughout the study

Adverse Group A Group B Comparison
Events N (%) N (%) P value
No 21 (60.7) 22 (65.0)

0.45
Yes 11(39.3) 18 (45.0)
Headache 2(6.2) 2(5.0)
Edema 7 (12.5) 11(22.5)
Coughing 2(62) 1(25)
Others 2(62) 6 (15.0)
Total 32(100.0) 40 (100.0)
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Presence of lower-limb edema in each follow-up visit

i Group A Group B Comparison
Lower-limb edema n (%) n (%) p value
Day 0 (n=32) (n=40)

Yes 1(3.1) 2(5.0)
1.00
No 31(96.9) 38(95.0)
Day 14 - n (%) (n=32) (n=138)
Yes 3(94 6 (15.4
(94) (15.4) 050
No 29 (90.6) 33(84.6)
Day 42 (n=32) (n=138)
Yes 6(18.8 5(13.2
(18.8) (13.2) 052
No 26 (81.3) 33(86.8)
Day 70 (n=30) (n=36)
Yes 3(10.0 11(30.6
100 (%08) 0.04
No 27(90.0) 25(69.4)
Day 98 (n=28) (n=36)
Yes 2(7.1) 11(30.6)
0.02
No 26 (92,9) 25 (69,4)

which can also be observed in elderly patients, however at
a lower extent"”.

In patients older than 85 years, it has been observed
that a decrease in BP reduces mortality by CVA; however,
the same is not true regarding the mortality due to other
cardiovascular causes'®. A prospective study with 960,000
patients demonstrated that, considering the BP interval
between 115x75 and 185x115 mmHg, for each 20 mmHg
of SAP increase (or 10 mmHg of DAP increase), the risk of
death by CAD or CVA practically doubles'. Our results show
that the combined therapy was able to reduce the pressure
levels to this ranges, to the point of providing, in theory, the
same benefits observed in this meta-analysis'™. It has also
been established that betablockers are drugs of choice in
the treatment of patients with CAD, with or without SAH.
They have the capacity of improving ischemia and alleviate
the angina through their negative inotropic and chronotropic
effects. Additionally, they improve the coronary perfusion
through the increase in the diastolic filling time generated
by the decrease in heart rate and inhibit the release of renin
by the juxtaglomerular apparatus. Thus, they are considered
the basis of the treatment of patients with CAD*, which was
taken into account in our study.

Furthermore, the benefit of using ACEI in patients with
CAD or in those individuals at high-risk for the development
of cardiovascular diseases, has been largely established by
several studies and among them, the SAVE®, HOPE®, and
EUROPA’ studies, which demonstrated a decrease in major
cardiovascular events in this group of patients. This evidence
makes the prescription of ACEI be at least class Ila, according
to our directives?, although it is already class la with level
of evidence A in the European directive?' for the treatment
of patients with CAD and SAH. Thus, the use of an ACEI, as
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in the combined therapy used in the present study, brings
additional benefits to the decrease in arterial pressure. On
the other hand, considering the use of amlodipine in the
CAMELOT? study, which compared enalapril or amlodipine
to placebo in patients with CAD, of which 60% presented
a history of hypertension, there was a lower frequency of
cardiovascular events in the amlodipine group, including
the decrease in the atherosclerosis progression in this group
when compared to the others, which was demonstrated in
the sub-study that evaluated the coronary disease through
intravascular ultrasonography?:.

This shows that amlodipine is an interesting option for
patients with CAD, as in addition to its marked BP-reducing
properties, as demonstrated in the VALUE?** study, which
compared valsartan with amlodipine in more than 15,000
patients with SAH and high risk of cardiovascular events (46%
of them had CAD), this drug also resulted in a lower incidence
of AMI, although with a higher number of DM diagnosed
during the 4.2-year follow-up period.

Finally, a systematized meta-analysis** aiming at evaluating
the value of combined therapy in the treatment of SAH, after
the analysis of 354 randomized treatment studies, showed
some findings that are worth mentioning, as follows:

1) the decrease in BP, using half of the conventional dose
of a certain drug, was only 20% less than that observed when
the standard dose was used; however, the incidence of adverse
events was much less frequent;

2) the efficacy of the combined therapy showed to be
additive, but the prevalence of adverse events was different,
being much lower; and

3) a combination of three drugs, at half their standard
doses, considering the attained BP reduction, potentially
decrease the risk of CVA in 63% and coronary events in 46%
of the patients.

Conclusion

The fixed combination of enalapril and amlodipine
(SINERGEN™), when compared to amlodipine alone in
patients with CAD and stages | and Il SAH is effective in
reducing BP, with a lower incidence of adverse events,
such as lower-limb edema, which can imply in better
adherence to treatment, and, consequently, a decrease in
the incidence of major cardiovascular events in this group of
patients. Furthermore, the blocking of the renin-angiotensin-
aldosterone system is important in these patients and must
result in other benefits in addition to the BP decrease, which
does not seem to occur with the isolated use of amlodipine.
As a limitation to this conclusion, it is worth mentioning the
small number of evaluated patients, but the study design
allows us to show how effective the treatments were, under
stringent follow-up.
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