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Abstract

Objective:

The DUAL study evaluated the effectiveness and safety of the fixed-dose combination of lercanidipine

and enalapril in a real-practice scenario; the effects of this combination on a number of markers of

cardiovascular risk have been also investigated.

Research design and methods:

This was a 2 month, phase IV, open-label, single-group, prospective observational study. Adult patients

with untreated or uncontrolled hypertension (blood pressure [BP]4140/90 mmHg) were eligible for this

study. All patients received lercanidipine/enalapril, in a once-daily fixed combination (10 mg/10 mg).

Main outcome measures:

The patients were evaluated at baseline, at 1 month and at 2 months. The following parameters were

evaluated at all time points: systolic BP (SBP) and diastolic BP (DBP); heart rate (HR). A number of laboratory

parameters were measured at baseline and at 2 months. Safety considerations were performed.

Results:

In total, 188 patients were enrolled (104 males; mean age 58� 12 years). At baseline, mean SBP was

159� 10 mmHg and mean DBP was 94� 7 mmHg. Treatment with lercanidipine/enalapril in fixed

combination was associated with a reduction in both SBP and DBP already at 1 month; this reduction

was sustained until month 2 (SBP: 131� 7 mmHg; DBP: 79� 5 mmHg; p50.05 vs baseline). At baseline

HR was 78� 10 bpm; a significant reduction in this parameter was observed at month 2 (75� 7 bpm;

p50.05 vs baseline).

A significant decrease in total cholesterol, low-density lipoprotein cholesterol, triglycerides, and fasting

glucose, and a significant increase in Kþ, and Ca2þ was observed at month 2 compared with baseline

values. In total, two patients (1%) experienced dry cough. No other adverse effects were reported.

Conclusions:

Even with all the limitations of any observational study, these data show that a 2 month treatment with a

fixed dose of lercanidipine/enalapril is associated with significant reductions in SBP and DBP, HR, and

improvement in a number of laboratory parameters.
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Introduction

Arterial hypertension is a major cause of death and disabil-
ity worldwide1. More than one-quarter of the adult popu-
lation worldwide is affected by hypertension, and the
prevalence of the disease is expected to increase2.

Despite this, the control of blood pressure (BP) remains
suboptimal3. It is widely accepted that combination ther-
apy using antihypertensive drugs with complementary
mechanisms of action is more effective than high-dose
monotherapy4,5. In addition, combination therapy allows
the use of lower doses of each drug with respect to mono-
therapy, thus decreasing the risk of adverse events4.

However, combination therapy using separate tablets of
different drugs requires an additional pill burden, and this
increased complexity of dosing may reduce adherence5,6.
The use of fixed-dose combinations simplifies dosing by
allowing two or more drugs to be administered as a single
pill, potentially improving adherence and, consequently,
BP control rates6.

A number of possible combinations of antihypertensive
drugs are available as fixed-dose combinations. Among
these, the combination of a calcium channel blocker
(CCB) and a modulator of the renin–angiotensin system
(RAS) appears an effective option7. One such combination
is the third-generation vasoselective dihydropyridine CCB
lercanidipine plus the angiotensin-converting enzyme
inhibitor (ACEI) enalapril, which was effective and safe
in clinical trials8,9. There are, however, limited data on its
effectiveness and tolerability in real-world clinical prac-
tice10. In addition, the beneficial effects of this combination
on markers of cardiovascular risk have been suggested11, but
further evidence on this issue appears required.

The DUAL study, conducted in Lebanon, evaluated
the effectiveness and safety of the fixed-dose combination
of lercanidipine and enalapril in a real-practice scenario;
the effects of this combination on a number of markers of
cardiovascular risk have been also investigated.

Patients and methods

Study design

This was a 2 month, phase IV, open-label, single-group,
prospective observational study, conducted in private
clinics in Lebanon. The study was started in June 2012
and was closed in August 2012. All patients signed
informed consent before inclusion; the study protocol
was approved according to local regulations.

Patients

Adult patients with untreated or uncontrolled hyperten-
sion (BP4140/90 mmHg) were eligible for this study.

Exclusion criteria were as follows: BP 4180/110 mmHg;
known hypersensivity to either CCBs or ACEIs; contra-
indication to either lercanidipine or enalapril, according
to their summary of product characteristics; pregnancy or
breastfeeding.

Interventions

All patients received lercanidipine/enalapril in a daily
fixed combination (10 mg/10 mg).

Study evaluations

Patients were evaluated at baseline, at 1 month and at
2 months. The following parameters were evaluated
at all time points: systolic BP (SBP) and diastolic
BP (DBP); heart rate (HR). A number of laboratory par-
ameters (total cholesterol [TC], low-density lipoprotein
[LDL], high-density lipoprotein [HDL], triglycerides
[TGs], creatinine [Cr], Kþ, Ca2þ, Naþ, fasting glucose
[FG], and urinary albumin [UA]) were measured at base-
line and at 2 months. Safety evaluations were also
performed.

Statistical analysis

All data were analyzed by descriptive statistics.
Comparisons between timepoints were performed by
chi square test, Fisher’s test, Student’s t test or the
ANOVA test, as appropriate. A two-tailed p value50.05
was considered statistically significant.

Results

Patients

In total, 188 patients were enrolled (104 males; mean age
58� 12 years). Table 1 summarizes the cardiovascular risk
factors observed in this population. Previous anti-hyper-
tensive treatment had been administered to 95 patients
(51%): reasons for interrupting previous therapy were
lack of efficacy (n¼ 76, 40%), side effects (n¼ 32, 18%)
and poor adherence (n¼ 12, 6%).

Table 1. Cardiovascular risk factors in the study population (n¼ 188).

% of patients

Current smoking 52
Dyslipidemia 50
Family history of coronary heart disease 44
Obesity (body mass index �30) 40
Family history of diabetes 24
Type 2 diabetes 20
Alcohol consumption43 glasses of wine/day 5
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Blood pressure

At baseline, mean SBP was 159� 10 mmHg and mean
DBP was 94� 7 mmHg. Treatment with lercanidipine/
enalapril in fixed combination was associated with a
reduction of both SBP and DBP already at 1 month
(SBP: 137� 10 mmHg; DBP: 83� 6 mmHg). This reduc-
tion was sustained until month 2 (SBP: 131� 7 mmHg;
DBP: 79� 5 mmHg, with a reduction of 28 mmHg and
15 mmHg, respectively; p50.05 vs baseline) (Figure 1).

Heart rate

At baseline, HR was 78� 10 bpm; no decrease in this
value was observed at 1 month (77� 8 bpm), whereas a
small, but significant reduction in HR compared with base-
line was observed at the end of the study (75� 7 bpm;
p50.05 vs baseline).

Laboratory parameters

A significant decrease in total cholesterol, low-density
lipoprotein cholesterol, triglycerides, and fasting glucose,
and a significant increase in Kþ and Ca2þ was observed at
month 2 compared with baseline values; the other param-
eters did not change over the study period (Table 2).

Safety

In total, two patients (1%) experienced dry cough, one
of mild severity and the other of moderate severity. This
event was resolved by a temporary (1 week) interruption
of therapy. No other adverse effects were reported.

Discussion

Overall, this observational study shows that a 2 month
treatment with a fixed dose of lercanidipine/enalapril
10/10 mg is associated with significant reductions in
SBP, DBP and HR, and improvement in a number of
laboratory parameters when compared with baseline
values. These findings were observed in a clinical practice
setting, in patients who frequently presented concomitant
risk factors.

The reduction in BP observed in our study was in line
with the results of previous studies conducted in a real-life
scenario. In a 3 month study on 622 patients, the fixed
combination of lercanidipine and enalapril 10/20 mg was
associated with a significant reduction of 29 mmHg in SBP
and 14 mmHg in DBP12. Corresponding figures in a
Portuguese study on 315 patients were 18 mmHg and
10 mmHg, respectively, again statistically significant10.
Interestingly, these reductions in SBP and DBP were
greater than those observed in a randomized, controlled
trial after a 3 month treatment (7 and 9 mmHg, respect-
ively)9. However, it should be remarked that these studies
included patients who were not controlled by monother-
apy with either lercanidipine or enalapril, and this could
have contributed, at least in part, to these smaller reduc-
tions in BP. Importantly, a very recent randomized trial,
conducted in 100 centers in seven countries, reached
similar conclusions13.

To our knowledge, no studies have investigated the
effects of a fixed dose of lercanidipine and enalapril on
HR. In our study, this therapy was associated with a reduc-
tion of 3 bpm, a small but significant difference in a
parameter which is now beginning to be considered a
therapeutic target in reducing cardiovascular risk14.

Interestingly, the fixed combination of lercanidipine
and enalapril was associated with improvements in a
number of laboratory parameters, at least some of which
are indicative of cardiovascular risk. Similarly, in another
field-practice study, the association of lercanidipine with
inhibitors of the Renin-Angiotensin-Aldosterone System
(RAAS) such as ACEIs resulted in decreased TGs and FG
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Figure 1. Blood pressure values over the study period. SBP: systolic blood
pressure; DBP: diastolic blood pressure. p50.05 vs baseline for all
comparisons.

Table 2. Laboratory parameters at baseline and at month 2.

Parameter Baseline Month 2

Total cholesterol, mg/dl 212� 36 198� 6*
Low-density lipoprotein, mg/dl 131� 34 117� 22*
High-density lipoprotein, mg/dl 42� 8 44� 8
Triglycerides, mg/dl 162� 53 150� 41*
Creatinine, mg/dl 0.93� 0.18 0.95� 0.17
Kþ, meq/L 4.2� 0.6 4.4� 0.5*
Ca2þ, meq/L 8.5� 1.5 8.6� 1.5*
Naþ, meq/L 139.4� 3.9 138.3� 6.1
Fasting glucose, mg/dl 103� 24 100� 20*
Urinary albumin, mg/min 5.8� 1.4 5.7� 1.1

*p50.05 vs baseline.
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compared with the other combinations tested15. These
findings differ from the results of a recent randomized
study which showed more evident improvement in pre-
dictors of cardiovascular risk, but not the lipid profile,
with the fixed combination compared with the two mono-
therapies11. The potential mechanisms of this effect
remain unknown, and in our opinion deserve investigation
in dedicated studies.

Importantly, the fixed combination of lercanidipine
and enalapril was associated with a favorable tolerability.
Only dry cough was reported in two patients: this event is
a well known adverse effect of ACEIs, and was the
most common adverse event observed in clinical trials of
lercanidipine/enalapril in fixed combination9.

It must be acknowledged that this study presents sev-
eral limitations. These include its observational, ‘field-
practice’ nature, with all the inherent limitations and
advantages of such a design. Other evident limitations
are the relatively small number of patients and the overall
short follow-up. In addition, we did not record some poten-
tially relevant parameters, such as the proportion of
patients who reached BP control, rates of metabolic
syndrome over the study period, and concomitant medica-
tions, some of which (e.g., statins) could have affected
BP levels.

Despite these limitations, we believe that our study
adds further evidence to the effectiveness and safety profile
of the fixed combination of lercanidipine and enalapril
in a real-life scenario; the effects of this combination
on HR and cardiovascular risk factor are intriguing
and in our opinion deserve further investigation in ad
hoc randomized trials.
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