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Summary
Abstract The fixed-dose combination of enalapril 10mg with nitrendipine 20mg combines

an ACE inhibitor with a calcium channel antagonist (CCA) and is indicated for the
treatment of patients with mild-to-moderate hypertension whose blood pressure
(BP) is inadequately controlled with enalapril or nitrendipine monotherapy. In
randomised, double-blind clinical trials, enalapril/nitrendipine 10/20 mg/day was
significantly more effective than its individual components in reducing diastolic
BP (DBP) in patients with mild-to-moderate hypertension inadequately controlled
with enalapril 10 mg/day or nitrendipine 20 mg/day. The fixed-dose combination
was similar in efficacy at reducing DBP to amlodipine 10 mg/day in patients who
failed to achieve BP control with amlodipine 5 mg/day, and to losartan/hydrochlo-
rothiazide 50/12.5 mg/day in patients who received the combinations as first-line
therapy. Enalapril/nitrendipine 10/20mg produced a consistent antihypertensive
effect that persisted for the entire 24-hour dosage interval as shown by ambulatory
BP monitoring.

Enalapril/nitrendipine 10/20mg was well tolerated in clinical trials where it
was administered to patients with mild-to-moderate hypertension for up to 12
weeks. The adverse events were those expected of ACE inhibitors and CCAs and
included cough, headache and flushing. Evidence from clinical trials, including a
pooled analysis, suggests that the incidence of oedema may be significantly lower
with the fixed-dose combination than with CCA monotherapy.

In conclusion, enalapril/nitrendipine 10/20mg is a well tolerated fixed-dose
combination of two established antihypertensive agents administered once daily
that effectively lowers BP throughout the 24-hour dosage interval. Importantly,
the fixed-dose combination may have a lower incidence of oedema than CCA
monotherapy. Enalapril/nitrendipine 10/20mg provides an additional treatment
option for patients with mild-to-moderate hypertension for whom combination
therapy is appropriate.

Pharmacodynamic Enalapril is an ACE inhibitor prodrug that is converted to the active moiety
Properties enalaprilat after absorption from the gastrointestinal tract. Nitrendipine is a
dihydropyridine calcium channel antagonist (CCA).

In patients with hypertension, the single agents enalapril and nitrendipine as
well as their combination effectively lower BP on a once-daily basis. Both have
long-term beneficial effects on the cardiovascular system, improving left ventric-
ular structure and function, with neutral and/or moderating effects on renal
function, metabolic parameters and insulin sensitivity. Neither of these agents has
any significant effect on electrolyte balance.

Enalapril/nitrendipine combination did not have any significant effect on heart
rate (HR) in healthy volunteers.

© 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (10)
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Pharmacokinetic There were no clinically relevant differences in the area under the plasma

Properties concentration-time curve and maximum plasma concentration values of enalapril
or nitrendipine after single-dose administration of the fixed-dose combination
enalapril/nitrendipine 10/20mg, compared with those observed with single agent
enalapril 10mg or nitrendipine 20mg. There was no other pharmacokinetic
interaction between the two drugs when coadministered.

Therapeutic Efficacy In two randomised, double-blind studies, patients with mild-to-moderate hyper-
tension whose BP was not controlled with enalapril 10 mg/day or nitrendipine 20
mg/day monotherapies had significantly greater reductions in diastolic BP (DBP)
with enalapril/nitrendipine 10/20 mg/day than those who continued on their
respective monotherapies for 12 weeks. Pooled analysis of these two trials showed
that the reduction in both systolic BP (SBP) and DBP with the combination
therapy was significantly higher than that in patients receiving monotherapy
(enalapril or nitrendipine). BP response rates were also significantly higher with
enalapril/nitrendipine than those seen with the monotherapies in the pooled
analysis, although one of the randomised trials did not show statistically signif-
icant differences between groups for SBP and DBP response rates.

After failure of amlodipine 5 mg/day to achieve BP control in patients with
mild-to-moderate hypertension, enalapril/nitrendipine 10/20 mg/day was as effec-
tive as doubling the dosage of amlodipine in reducing DBP after 6 weeks.
Although amlodipine 10 mg/day achieved significantly greater SBP reduction,
there was no significant difference between the two treatments with respect to the
proportions of patients achieving control of BP.

Enalapril/nitrendipine 10/20 mg/day was generally similar to a fixed-dose
combination of losartan/hydrochlorothiazide (HCTZ) 50/12.5 mg/day in reducing
BP in patients with mild-to-moderate hypertension as indicated by the reductions
in office, 24-hour, daytime or night-time SBP/DBP measured by ambulatory BP
monitoring (ABPM). Response rates were high and similar for both treatments.
The only significant difference between the two treatments was with respect to
office SBP control rates in favour of enalapril/nitrendipine.

The values of mean trough-to-peak ratios and the smoothness indices for the
two treatments estimated during ABPM showed that the antihypertensive effects
of both treatments persisted for the entire 24-hour dosage interval.

Pharmacoeconomic analyses of enalapril/nitrendipine therapy are limited to a
modelled cost-effectiveness analysis conducted in Spain. Results indicated that
enalapril/nitrendipine may provide a cost-effective treatment option in the treat-
ment of hypertension.

Tolerability Enalapril/nitrendipine 10/20 mg/day was well tolerated in clinical trials, with the
well known adverse effects of ACE inhibitors (e.g. cough) or CCAs (e.g. oedema,
flushing and headache) being the most commonly reported adverse events.

The combination was at least as well tolerated as its individual components,
and better tolerated than amlodipine 10 mg/day as shown by the incidence of
adverse events considered to be at least possibly treatment-related, especially that
of oedema. The incidence of oedema associated with enalapril/nitrendipine com-
bination was two to three times lower than that observed with either nitrendipine
20 mg/day or amlodipine 10 mg/day. Adverse events observed with enalapril/

© 2004 Adis Data Information BV. All rights reserved. Drugs 2004; 64 (10)
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nitrendipine were generally similar in nature and incidence to those seen with
losartan/HCTZ 50/12.5 mg/day.

Enalapril/nitrendipine had a neutral or a mild positive effect on the HR in
clinical trials in patients with mild-to-moderate hypertension.

Adverse events were an infrequent cause of discontinuation of treatment with
enalapril/nitrendipine in clinical trials. No deaths or serious adverse events related
to study medication were reported in any of the trials.

1. Infroduction

Essential hypertension is a heterogeneous disease
involving several different blood pressure (BP) reg-
ulatory mechanisms wherein an imbalance in com-
plex interactions results in an increase in BP. It is
not surprising, therefore, that a single antihyperten-
sive drug usually fails to achieve the desired BP
control in patients with hypertension.['-?! Moreover,
counter-regulatory physiological mechanisms also
tend to decrease the efficacy of antihypertensive
drugs.®! Consequently, the principle of polyphar-
macy in the treatment of hypertension has gained
widespread acceptance.

ACE inhibitors and calcium channel antagonists
(CCA) provide long-term beneficial effects on
cardiovascular complications associated with high
BP, in addition to their favourable efficacy/tolerabil-
ity profiles.?) When used in combination, renin
release and reflex sympathetic activation caused by
a CCA are counterbalanced, respectively, by ant-
agonism of the renin-angiotensin system and modu-
lation of sympathetic activity/responsiveness effect-
ed by ACE inhibition.>738!

This review focuses on the use of a fixed-dose
combination of the ACE inhibitor enalapril and the
CCA nitrendipine (enalapril/nitrendipine 10/20mg;
Eneas®)! in the treatment of patients with mild-to-
moderate essential hypertension. The individual
drugs have been reviewed previously in Drugs.®!1%

2. Pharmacodynamic Properties

Enalapril is an orally administered prodrug that is
metabolised after absorption to form the active
metabolite enalaprilat.>'! Enalaprilat exerts its

antihypertensive effect by preventing the conversion
of angiotensin I to the physiologically active
vasocontrictor angiotensin II through inhibition of
ACE.PH

Nitrendipine is a dihydropyridine CCA that pref-
erentially inhibits calcium influx through L-type
channels of cardiac and vascular smooth muscle,
thus inducing peripheral vasodilation with conse-
quent reduction in BP.[10-12.13]

Table I provides an overview of the main phar-
macodynamic properties of enalapril and nitrendip-
ine. Specific studies assessing the pharmacodynam-
ic properties of the enalapril/nitrendipine combina-
tion have not been performed. In a pharmacokinetic
interaction study, enalapril/nitrendipine did not have
any clinically significant effect on heart rate (HR) in
healthy volunteers 3?1 (see also section 5).

3. Pharmacokinetic Properties

The pharmacokinetic properties of enalapril and
nitrendipine are well known and have been reviewed
previously in Drugs®1%33! and elsewhere.[!13]

A pharmacokinetic interaction study using single
oral doses of enalapril 20mg, nitrendipine 20mg or
their combination indicated that there was no clini-
cally significant pharmacokinetic interaction be-
tween the two drugs.3?! Subsequently, a random-
ised, crossover, single-dose study** compared the
pharmacokinetics of enalapril/nitrendipine 10/20mg
fixed-dose combination with those of enalapril
10mg and nitrendipine 20mg administered orally as
single agents in 24 healthy volunteers. The pharma-
cokinetic parameters reported in this study are sum-
marised in table II.

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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Table I. Overview of the pharmacodynamic properties of enalapril and nitrendipine in patients with essential hypertension

Enalapril (enalaprilat)?

Nitrendipine

ACE inhibitor

Effective in reducing both SBP and DBP for 24 hours;®1" efficacy
does not diminish with continued treatment;® no rebound
hypertension on withdrawall®'1

Reduces PVR and increases CO with no significant change in
HR[9,11]

Improves arterial compliance and diastolic function and reduces
LV hypertrophy following long-term administration[®1.14-16]
Improves effective RPF and decreases RVR; GFR is either
unaffected or improved;®'" reduces microalbuminuria in diabetic
patients!!1.21-23]

Has no significant effects on electrolyte balance or metabolic
parameters;!®'1l may improve lipid profile!®'"! and insulin
sensitivity?”]

Calcium channel antagonist

Lowers SBP and DBP and sustains this effect over 24 hours and
during long-term administration('0.12.13]

Reduces PVR;[1%% reflex tachycardia and consequent increase in
CO seen after first few doses disappear with continued therapy!1%'3
Improves aortic distensibility and/or LV hypertrophy/diastolic
function, especially after long-term administrationl'7-201

Does not affect, or improves, GFR;[192428] improves effective RPF
and decreases RVR;24 reduces microalbuminuria in diabetic
paﬁems[m,zz,zs,zs]

Has a short-lived natriuretic effect,?229 put does not significantly
affect eletrolyte balance;'®'3 no adverse effects on glucose
metabolism, insulin levels/sensitivity or lipid metabolismi3:31]

a Enalapril is a prodrug that is metabolised to the ACE inhibitor enalaprilat.

CO = cardiac output; DBP = diastolic blood pressure; GFR = glomerular filtration rate; HR = heart rate; LV = left ventricular; PVR =
peripheral vascular resistance; RPF = renal plasma flow; RVR = renal vascular resistance; SBP = systolic blood pressure.

The log transformed confidence intervals of the
ratios of point estimates for the fixed-dose combina-
tion and single agent nitrendipine for maximum
plasma concentration and area under the concentra-
tion-time curve of nitrendipine fell outside the ac-
ceptance interval of 80-125% generally required for
showing bioequivalence® (table 1I).3*! However,
these were not considered to be clinically relevant.
All other pharmacokinetic parameters for both
enalaprilat and nitrendipine following administra-
tion of the fixed-dose combination were similar to
those obtained after administration of the respective
single agents.[3¥

4. Therapeutic Efficacy

The therapeutic efficacy of enalapril and ni-
trendipine as individual agents (previously reviewed
in Drugs)®1931 or in combination with each oth-
er3%4 have been evaluated in a number of clinical
trials. This section focuses on the antihypertensive
efficacy of the fixed-dose combination enalapril/
nitrendipine 10/20mg in comparison with enalapril
or nitrendipine monotherapy (section 4.1),130
amlodipine monotherapy (section 4.2)53% or combi-
nation therapy with losartan/hydrochlorothiazide
(HCTZ) [section 4.3]13843 in patients with mild-to-
moderate essential hypertension.

Table Il. Comparative pharmacokinetics of the fixed-dose combination enalapril/nitrendipine (ENA/NIT) 10/20mg versus ENA or NIT
administered orally as single agents in 24 healthy volunteers in a randomised, crossover, single-dose study.** All values are mean * SD,

except tmax values which are given as medians

Analyte Treatment and dose (mg) Cmax (ng/mL) AUC. (ng ® h/mL) Cmax/AUC. (per h) tmax (h)
Enalaprilat ENA/NIT 10/202 49.63 + 16.19 512.74 + 105.80 0.096 + 0.02 3.0

ENA 10 46.12 + 20.64 504.98 + 139.93 0.091 + 0.03 4.0

90% ClI (%)° 101.0-123.8 96.4-110.1 101.2-116.4 86.4-100
Nitrendipine ENA/NIT 10/202 9.19 £ 6.23 46.42 + 59.10 0.259 + 0.11 1.5

NIT 20 8.93+11.78 42.52 + 67.52 0.250 £ 0.11 1.8

90% CI (%)° 101.7-154.3 108.0-137.8 89.6-117.7 43.9-100.0

a Fixed-dose combination.
b Log transformed CI of ratio of point estimates.

AUC.. = area under the plasma concentration-time curve from time 0 to infinity; Cl = confidence interval; Cmax = maximum plasma

concentration; tmax = time to reach Cmax.

© 2004 Adis Data Information BV. All rights reserved.
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Table lll. Efficacy of the fixed-dose combination enalapril/nitrendipine (ENA/NIT) 10/20mg in comparison with ENA or NIT monotherapies in
patients (pts) with essential hypertension in 12-week, randomised, double-blind, parallel group, multicentre trials (available as a poster)®!

Trial Pre-randomisation  Treatment No. of Mean baseline Mean | in Responders (%)
active run-in? regimen (mg/day)® pts® SBP/DBP (mm SBP/DBP from SBP/DBPe SBPf DBP9
Hg)¢ baseline (mm Hg)
ENEAS-1  ENA 10mg x 6 wks ENA/NIT 10/20 117 151.9/95.4 10.7/7.7** 56* 52* 70**
ENA 10 125 152.7/96.2 9.2/6.0 43 39 54
ENEAS-2 NIT 20mg x 6 wks  ENA/NIT 10/20 100 152.3/95.1 10.1/7.6* 52 45 58
NIT 20 122 154.0/95.7 9.0/5.7 39 36 47

All agents were administered orally once daily for 12 wks.
Per-protocol population.i3

At randomisation to the double-blind phase.

<140/90mm Hg or | by >20/10mm Hg.

<140mm Hg or | by >20mm Hg.

g <90mm Hg or | by >10mm Hg.

- 0 QO O T ®

Pts not responding (DBP >90mm Hg) to monotherapy advanced to the randomised phase.

DBP = diastolic blood pressure; ENEAS = European Nitrendipine and Enalapril Association Study; SBP = systolic blood pressure; wks =

weeks; | indicates decrease; * p < 0.05, ** p < 0.01 vs comparator.

As mentioned in section 2, enalapril and ni-
trendipine are well established antihypertensive
agents with complementary mechanisms. A 6-week
dose-finding study established the optimal dosage
regimen for the drugs when used concomitantly, and
the fixed-dose combination of enalapril/nitrendipine
10/20mg was developed on the basis of these
results.*¥ In this randomised, double-blind, place-
bo-controlled trial, all 16 possible combinations of
enalapril (0, 5, 10 and 20mg) and nitrendipine (0, 5,
10 and 20mg) were evaluated in a total of 342
patients with mild-to-moderate hypertension.
Enalapril/nitrendipine combination therapy yielded
an additive antihypertensive effect at the end of the
dosage interval, significantly greater than that of
monotherapy with its individual components (p <
0.01). The combination of enalapril 10mg plus ni-
trendipine 20mg once daily resulted in the maxi-
mum reduction from baseline in sitting diastolic BP
(DBP) [-14.3mm Hg], with a reduction of —16.9mm
Hg in sitting systolic BP (SBP).[*4

Subsequent clinical trials of the fixed-dose com-
bination enalapril/nitrendipine 10/20mg were all
randomised, controlled studies of 4—18 weeks dura-
tion (see tables III and IV for details), 638391 g]-
though only one is fully published.*® A double-
dummy technique was employed, where required, to
ensure blinding. Patients with stage I or I hyperten-

© 2004 Adis Data Information BV. All rights reserved.

sion'*! with DBP 90-109mm Hg (95-109mm Hg in
patients not under treatment in one trial)l*®! received
placebo for 2-3 weeks before starting on active
treatment. In three studies,%3% inclusion criteria
required that patients had inadequate BP control
(DBP >90mm Hg) after an active run-in with anti-
hypertensive monotherapy before randomisation
into the double-blind period. BP measurements were
generally performed in a sitting position, with office
BP measured at trough plasma drug levels (22-24
hours after drug administration).*38 Exclusion cri-
teria included stage II1,*3 secondary or malignant
hypertension, New York Heart Association class III
or IV heart failure, arrhythmia, coronary disease or
stroke within the last 6 months, chronic kidney or
liver failure or uncontrolled diabetes mellitus.

Mean reduction from baseline in DBP was gener-
ally regarded as the primary endpoint, although re-
ductions in SBP were also reported. Control of BP
was defined as office SBP and/or DBP <140/90mm
HgB%3 (or daytime SBP and/or DBP <130/85),381
while reduction in office SBP by >20 or DBP by
210mm Hg (or 24-hour SBP by =10 or DBP by
>5mm Hg) was considered response to treatment. 38
However, in the European Nitrendipine and
Enalapril Association Studies (ENEAS-1 and -2)3¢!
response was not differentiated from BP control
(section 4.1).

Drugs 2004; 64 (10)
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The only trial that employed ambulatory BP
monitoring (ABPM) also reported trough-to-peak
ratios (T/P ratio = ratio of average BP reduction at
peak to that at trough) and smoothness indices (SI =
average hourly BP change divided by its standard
deviation) of the combinations compared.’%

4.1 Comparisons with Enalapril or
Nitrendipine Monotherapy

In patients with hypertension not controlled by
enalapril 10 mg/day (ENEAS-1) or nitrendipine 20
mg/day (ENEAS-2), enalapril/nitrendipine 10/20
mg/day was significantly more effective than either
monotherapy in reducing DBP from baseline at the
end of 12 weeks (table IIT).*®! The reductions from
baseline in SBP in patients receiving the fixed-dose
combination were not statistically different from
those in monotherapy recipients in either trial.l3¢!

Depending on the criteria used to define res-
ponse, response rates ranged from 45% to 70% with
the fixed-dose combination compared with 39-54%
with enalapril and 36-47% with nitrendipine. The
porportions of responders were numerically higher
with the combination than with either of the
monotherapies, the difference reaching statistical
significance versus enalapril monotherapy for all
comparisons and versus nitrendipine monotherapy
for a global definition of response (table III).13¢!

In a pooled analysis of the two trials,*®! enalapril/
nitrendipine reduced SBP/DBP by 10.9/8.3mm Hg
compared with a reduction of 8.6/5.9mm Hg observ-

1141

ed in patients receiving monotherapy (enalapril 10
mg/day or nitrendipine 20 mg/day). The difference
was statistically significant for both SBP (p = 0.044)
and DBP (p = 0.001). Compared with monotherapy,
treatment with enalapril/nitrendipine was associated
with significantly greater systolic (38% vs 49%; p =
0.015) or diastolic (50% vs 65%; p = 0.002) res-
ponse rates.[*®! The proportion of patients showing
both systolic and diastolic (global) response was
also greater with enalapril/nitrendipine (54%) than
with monotherapy (41%; p = 0.004).146]

4.2 Comparison with Dose-Titrating
Amlodipine Monotherapy

In patients with mild-to-moderate hypertension
whose BP was not adequately controlled on
amlodipine 5 mg/day, enalapril/nitrendipine 10/20
mg/day was as effective as increasing amlodipine
dosage to 10 mg/day at reducing DBP after 6 weeks
of therapy (table IV).?°! Amlodipine 10 mg/day
reduced SBP to a significantly greater extent than
enalapril/nitrendipine.3”’

Control of BP was achieved in 55-75% or
60-80% of patients receiving enalapril/nitrendipine
or amlodipine, with no significant difference be-
tween the two treatments (table IV).3%!

4.3 Comparison with Losartan/
Hydrochlorothiazide Combination Therapy

Enalapril/nitrendipine 10/20 mg/day and losar-
tan/HCTZ 50/12.5 mg/day, administered as first-

Table IV. Efficacy of the fixed-dose combination enalapril/nitrendipine (ENA/NIT) 10/20mg in comparison with amlodipine (AML) or losartan/
hydrochlorothiazide (LOS/HCTZ) in patients (pts) with essential hypertension in randomised, double-blind, parallel group, multicentre trials

Study Treatment No. of Mean baseline Mean { in Pts achieving BP control (%)
regimen pts® SBP/DBP SBP/DBP from SBP/DBP SBP DBP
(mg/day)? (mm Hg)° baseline (mm Hg) <140/90mm Hg <140mm Hg <90mm Hg
Marin et al.[9d ENA/NIT 10/20 100 149.8/94.9 8.2/7.7 55 60 75
AML 10 98 153.4/94.8 12.1**/9.2 60 70 80
de la Sierra et al.®8 ENA/NIT 10/20 45 161.9/100.2 21.0/121 33 42* 53
LOS/HCTZ 50/12.5 49 164.4/101.1 19.4/10.9 20 22 39

Per-protocol® or intention-to-treatl*® population.
At randomisation to the double-blind phase.

o o T o

All agents were administered orally once daily for 6% or 41381 wks.

Pts not responding (DBP >90mm Hg) to monotherapy with AML 5mg for 4 wks advanced to the randomised phase.

DBP = diastolic blood pressure; SBP = systolic blood pressure; wks = weeks; | indicates decrease; * p = 0.048, ** p = 0.017 vs comparator.

© 2004 Adis Data Information BV. All rights reserved.
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line therapy, had similar overall efficacy in reducing
BP in patients with mild-to-moderate hypertension
(table IV and figure 1).538! The reductions in 24-hour
DBP (main efficacy variable monitored using
ABPM) showed no significant difference between
the fixed combinations after 4 weeks’ treatment
(figure 1). Furthermore, reductions in 24-hour SBP,
and office, daytime and night-time SBP/DBP were
also similar between treatment groups.3%!

The 24-hour and office BP control rates with
enalapril/nitrendipine tended to be higher than with
losartan/HCTZ, but only the difference between of-
fice SBP control rates reached statistical signifi-
cance (table IV). Response rates (as defined earlier
in this section) were approximately 60% or higher
with both treatments, with no significant beween-
group differences.8!

Trough-to-peak ratios (>0.5) and smoothness
indices (>1) for both groups indicated that each
treatment provided a relatively consistent BP-lower-
ing effect throughout the dosage interval.[*® Impor-

O ENANIT
B LOS/HCTZ
18

16 -
14 -
12 A

10

Reduction in BP (mm Hg)

DBP SBP

Fig. 1. Comparative efficacy of fixed combinations enalapril/ni-
trendipine (ENA/NIT) 10/20 mg/day and losartan/hydrochlorothia-
zide (LOS/HCTZ) 50/12.5 mg/day. The reductions in 24-hour dias-
tolic blood pressure (DBP) [primary efficacy variable] and systolic
BP (SBP) in patients with mild-to-moderate hypertension random-
ised to receive ENA/NIT (n = 45) or LOS/HCTZ (n = 49) for 4 weeks
in a double-blind, parallel-group trial.l®® Ambulatory BP monitoring
was performed to assess the response to treatment. The baseline
24-hour SBP/DBP values in the two groups were (mm Hg): ENA/
NIT, 145.1/90.0; LOS/HCTZ, 145.4/90.5.

© 2004 Adis Data Information BV. All rights reserved.
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tantly, a high degree of patient compliance (~99%)
to both treatments was reported in this trial.3

5. Tolerability

The tolerability profiles of enalapril® and ni-
trendipine!'”! in patients with hypertension are well
established and have been previously reviewed in
detail. This section reviews the tolerability data ob-
tained in clinical trials of the fixed-dose combina-
tion enalapril/nitrendipine 10/20mg (section 4) sup-
plemented, where required, by the results of the
dose-finding study.[*4!

Enalapril/nitrendipine was well tolerated in pa-
tients with mild-to-moderate hypertension in clin-
ical trials in which it was administered once daily for
up to 12 weeks.3436-3839 The most commonly re-
ported adverse events with the fixed-dose combina-
tion were the well known adverse effects of ACE
inhibitors (e.g. cough) or CCAs (e.g. oedema, flush-
ing, headache).[3*36-38.391 There was no indication of
an additive effect of enalapril and nitrendipine in
causing the adverse effects when coadministered. 4!

In general, the incidence of adverse events re-
ported with enalapril/nitrendipine was comparable
to that with enalapril 10 mg/day or nitrendipine 20
mg/day, when events possibly attributable to the
study drugs were considered in ENEAS trials (sec-
tion 4.1).34 For example, cough was reported in
similar proportions of patients in the fixed-dose
combination (5.1%) and enalapril (4.9%) groups in
ENEAS-1.534361 Notably, however, the incidence of
oedema was >2-fold higher in patients receiving
nitrendipine (9%) than that in enalapril/nitrendipine
recipients (3.6%) in ENEAS-2.5341

The overall incidence of adverse events consid-
ered at least possibly treatment-related with
enalapril/nitrendipine was significantly lower than
that reported in patients receiving amlodipine 10
mg/day (19.8% vs 37.0%; p = 0.003) [section 4.2]3°!
and numerically higher than that in recipients of
losartan/HCTZ 50/12.5 mg/day (27.1% vs 14.3%)
[section 4.3].138!

In the trial comparing enalapril/nitrendipine with
amlodipine 10 mg/day for 6 weeks, all adverse
events, with the exception of oedema, were reported
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in <5% of patients in either group.#! In this study,
all patients were given amlodipine 5 mg/day for 4
weeks to identify non-responders (section 4.2); thus,
any patients with poor tolerability to CCA therapy
would have discontinued before randomisation.
This may, at least partially, explain the low overall
incidence of reported adverse events. In the ABPM
study comparing enalapril/nitrendipine and losartan/
HCTZ, headache (10.4% vs 0%), gastrointestinal
disorders (8.3% vs 2.0%), flushing (8.3% vs 0%)
and dizziness (2.1% vs 8.2%) were the most fre-
quent adverse events (incidence >5%) [statistical
significance not reported].l8!

The incidence of ankle oedema was three times
lower in the enalapril/nitrendipine group than that in
amlodipine group (11.1% vs 33.6%; p < 0.0001).13
In a pooled analysis of five randomised, double-
blind studies, the incidence of oedema was signifi-
cantly lower in patients receiving enalapril/ni-
trendipine than in recipients of alternative treatment
options (6.0% vs 9.3%; p < 0.0001).*71 The compa-
rator group for this analysis comprised data from
patients receiving enalapril,*®  nitrendipine,°!
amlodipine,®®! losartan/HCTZ*® and enalapril/
HCTZ (unpublished). This overall difference was
mainly attributed to the sizable difference between
the incidence of oedema associated with dihydro-
pyridine CCA monotherapy (nitrendipine or am-
lodipine) and the CCA/ACE inhibitor fixed-dose
combination.[*”!

Discontinuation of treatment due to adverse
events was infrequent during clinical trials; the dis-
continuation rate with enalapril/nitrendipine was 6%
in each of the two trials®**381 compared with 0% in
losartan/HCTZP® and 3% in amlodipine¥ recipi-
ents. No deaths or serious adverse events related to
study medication were reported in any of the
trials.3438]

Enalapril/nitrendipine generally had a neutral™!
or a mild positivel3®¥ effect on HR. In patients
switching from amlodipine 5 mg/day, there was a
significant reduction in HR at the end of study in
enalapril/nitrendipine recipients, compared with that
in patients for whom dosages were increased to
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amlodipine 10 mg/day (difference of —2.2 beats per
minute; p < 0.01).53%

Routine laboratory safety parameters did not
show any clinically significant abnormalities with
enalapril/nitrendipine.[36-38]

6. Dosage and Administration

The information on dosage recommendations is
mainly based on the prescribing information of the
fixed-dose combination enalapril/nitrendipine 10/
20mg.“8!

The fixed-dose combination enalapril/nitrendip-
ine 10/20mg is indicated for the treatment of pa-
tients with mild-to-moderate essential hypertension
whose BP is not adequately controlled on enalapril
or nitrendipine monotherapy. The recommended
dosage in adults (including elderly patients) is one
tablet of fixed-dose combination enalapril/ni-
trendipine 10/20mg daily. As appropriate, dose titra-
tion with individual components or direct switch
from monotherapy to the fixed-dose combination
may be recommended.™3

Enalapril/nitrendipine is contraindicated in pa-
tients with severe hepatic or severe renal impairment
including those on haemodialysis.*81 Although
enalapril or nitrendipine monotherapy is not contra-
indicated in patients with mild-to-moderate impair-
ment of hepatic or renal function, caution should be
exercised when the combination is administered to
these patients. Patient monitoring, especially that of
the impaired renal function, is recommended.[®]

Enalapril/nitrendipine is also contraindicated in
children, adolescents and pregnant or breast-feeding
women. In general, the fixed-dose combination
should not be administered to patients in whom an
ACE inhibitor or a CCA is contraindicated.[*¥!

No specific drug interaction studies have been
performed with the enalapril/nitrendipine combina-
tion (see also section 3). As expected, the antihyper-
tensive effect of the combination may be enhanced
by concomitant administration of other antihyper-
tensive agents. Full details of the drug interactions
of enalapril and nitrendipine administered as indi-
vidual agents may be found elsewhere.[1048-31]
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7. Place of Enalapril/Nitrendipine in the
Management of
Mild-to-Moderate Hypertension

Hypertension, which affects approximately one
billion individuals worldwide,P? is a major risk
factor for myocardial infarction, heart failure, stroke
and kidney disease.’>>%! According to a WHO esti-
mate,® high BP was the third leading cause of
mortality in the world, responsible for one in every
eight deaths. Thus, hypertension and its associated
conditions impose a tremendous burden on health-
care resources and also have profound social impli-
cations.’>3 Given the enormity of the problem,
effective management of hypertension is a major
healthcare challenge in most countries.

Despite slight differences in their recommended
BP targets (table V), all major hypertension guide-
lines take the patient’s risk category into considera-
tion while emphasising the reduction in the risk of
cardiovascular mortality and morbidity associated
with high BP as an important treatment objec-
tive.’Z>3! In recognition of this association and the
fact that 30% of patients are unaware that they have
hypertension,?! the approach towards treatment of
hypertension has become more aggressive in recent
years.

In the majority of patients with hypertension,
nonpharmacological approaches serve only as use-
ful adjuncts to drug treatment, which is required to
maintain adequate BP control. Together with ACE

Table V. Blood pressure (BP) goals recommended in various
guidelines on the management of hypertension

Guideline BP goals in adult patients (SBP/DBP [mm Hg])
without diabetes with concomitant diabetes

ESH-ESCI53 <140/90 <130/80

BHSI54 <140/85 <130/80

WHO-ISHISS! <130/852 <130/852

JINC-VI|(52] <140/90 <130/80

a For adult patients with or without diabetes; the goal for the
elderly is <140/90mm Hg.

BHS = British Hypertension Society; DBP = diastolic BP; ESH-ESC
= European Society of Hypertension — European Society of
Cardiology; JNC-VII = the seventh report of the Joint National
Committee on Prevention, Detection, Evaluation and Treatment of
High BP; SBP = systolic BP; WHO-ISH = World Health
Organization — International Society of Hypertension.
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inhibitors and CCAs, there are five major classes of
drugs (diuretics, B-adrenoceptor antagonists and
angiotensin II receptor antagonists being the others)
used in the treatment of hypertension. While JNC-
VII (seventh report of the Joint National Committee
on Prevention, Detection, Evaluation and Treatment
of High Blood Pressure) guidelines? recommend
the use of diuretics as first-line therapy, the other
guidelines!3-31 are unanimous that treatment can be
initiated and maintained with any class of drugs,
unless there is a compelling indication/contraindica-
tion for a particular class. Irrespective of which class
is chosen, all four guidelines®>>% generally recom-
mend a stepwise approach: treatment initiation with
a single agent at a low dosage and, if BP reduction is
suboptimal, dosage increase, change of drug or use
of combination therapy.

A high proportion of patients (~50-70%) starting
on antihypertensive monotherapy discontinue or
change their medication due to adverse effects, lack
of efficacy or cost.’78! Indeed, as acknowledged in
the guidelines,?31 adequate BP control is often
difficult to achieve with monotherapy and most pa-
tients with hypertension will require a combination
of antihypertensive agents to achieve optimal con-
trol. Accordingly, after careful consideration of the
baseline BP and presence/absence of complications,
therapy may be initiated with a low-dose combina-
tion of two agents.5>33]

Among the proposed benefits of combination
therapy over high-dose monotherapy are a lower
incidence of adverse effects and better -effi-
cacy.[>-68359-611 The individual agents used in combi-
nation generally have established efficacy and toler-
ability profiles, and their optimal dosages have
already been identified.!®®! Furthermore, one of the
reasons for the failure of antihypertensive therapy is
poor patient compliance,'®? which may be worsened
by the prevalence of polypharmacy in patients with
hypertension. Given that patient compliance is cor-
related with the daily number of medications the
patient is required to take,%*! the use of a fixed-dose
combination provided in a single formulation may
improve patient compliance!® and, thus, BP con-
trol. Patient compliance is also improved by simpli-
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fying treatment regimens with the use of long-acting
antihypertensive agents that minimise BP variation
to achieve a smooth 24-hour BP control on a once-
daily basis.P3%41 Lastly, fixed-dose combinations of-
fer the advantage of generally lower costs than those
associated with extemporaneous combinations.[!

The issue of the lack of dose administration flexi-
bility has been frequently raised as a potential disad-
vantage of fixed-dose combinations.[*! However, in
contrast to clinical trials where drug therapy is often
titrated to achieve target BP goals, it is rare for the
physicians to titrate or modify BP therapy in clinical
practice.[®! Also, given that compliance is inversely
related to the complexity of the dose administration
regimen,!®! this advantage of coadministering indi-
vidual drugs may be counterproductive.

A plethora of fixed-dose combinations have been
approved worldwide for the treatment of patients
with hypertension over the past two decades, with
the majority containing a diuretic. More recently,
however, fixed-dose combinations of CCAs with
ACE inhibitors have become commercially avail-
able.

The utility of combined therapy with enalapril
and nitrendipine in the treatment of patients with
hypertension was highlighted by the Systolic Hyper-
tension in Europe (Syst-Eur) study!*!! and a subse-
quent dose-finding study identified enalapril 10mg
plus nitrendipine 20mg as the dosage combination
providing optimal BP control.l**! Subsequent clin-
ical studies (ENEAS-1 and -2) have demonstrated
that the fixed-dose combination of enalapril/ni-
trendipine 10/20mg provides significant improve-
ment in BP control compared to monotherapy treat-
ment with either of the individual constituents in
patients with mild-to-moderate hypertension (sec-
tion 4.1). Enalapril/nitrendipine also conferred simi-
lar BP control to amlodipine 10 mg/day (section 4.2)
and the fixed combination of losartan/HCTZ 50/
12.5 mg/day (section 4.3).

The mean T/P ratio (>0.5) and the SI (>1)
obtained during ABPM (section 4.3) showed that
enalapril/nitrendipine provided a consistent anti-
hypertensive effect over the 24-hour dosage inter-
val. This minimises BP variability and may lead to a

© 2004 Adis Data Information BV. All rights reserved.

1145

greater protection against cardiovascular events or
the development of target-organ damage.®¥ Fur-
thermore, compliance with enalapril/nitrendipine
therapy was reported to be excellent in this well
designed, albeit short-term, clinical trial (section
4.3), although details of the method of measurement
of compliance were not provided.

The fixed-dose combination was at least as well
tolerated as monotherapy with enalapril 10 mg/day,
amlodipine 10 mg/day or nitrendipine 20 mg/day, or
another fixed-dose combination (losartan/HCTZ 50/
12.5 mg/day) in randomised, double-blind clinical
trials (section 5). Of note, while cough occurred
with similar frequency in enalapril/nitrendipine 10/
20 mg/day or enalapril 10 mg/day recipients, the
incidence of oedema was significantly lower with
the combination than that in patients treated with
CCA monotherapy (amlodipine 10 mg/day or ni-
trendipine 20 mg/day) [section 5]. Further confirma-
tion of this lowered incidence of oedema with the
fixed-dose combination is required from larger well
designed studies of longer duration.

Although enalapril/nitrendipine 10/20 mg/day
successfully lowered BP when administered for
4-12 weeks (section 4), to date there are no studies
evaluating effects of long-term treatment with the
fixed-dose combination on morbidity and mortality.
Given the favourable cardiovascular effects of
enalapril and nitrendipine monotherapies after long-
term administration (section 2) and some evidence
from the Syst-Eur trial! it is anticipated that this
combination may have long-term beneficial effects
in preventing complications associated with hyper-
tension.

The fixed-dose combination has shown efficacy
as first-line therapy in the treatment of a limited
number of patients with mild-to-moderate hyperten-
sion (section 4.3). As mentioned earlier in this sec-
tion, hypertension guidelines recommend use of a
combination as first-line therapy only after careful
risk/benefit assessment. A recent meta-analysis has
also shown that combination therapy is more effec-
tive as first-line treatment than monotherapy in re-
ducing BP with no associated increase in adverse
events.)  However, more studies comparing
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enalapril/nitrendipine with other antihypertensive
combinations would be valuable in determining
with greater certainty the place of this combination
in the management of patients with hypertension.

Pharmacoeconomic data on enalapril/nitrendip-
ine are limited. A modelled cost-effectiveness study
from Spain has suggested that in patients with mild-
to-moderate hypertension who failed monotherapy
treatment with enalapril or nitrendipine, switching
to enalapril/nitrendipine fixed combination may be a
more cost-effective option than increasing the dos-
age of current monotherapy or switching to another
treatment.[5”! However, further robust prospective
pharmacoeconomic studies are required to confirm
these initial observations.

In conclusion, enalapril/nitrendipine 10/20mg is
a well tolerated fixed-dose combination of two est-
ablished antihypertensive agents that effectively
lowers BP throughout the dosage interval after once-
daily administration. Enalapril/nitrendipine fixed-
dose combination offers a convenient and effective
means of improving BP control in patients whose
BP is inadequately controlled by either agent alone.
For patients not responding to low-dose CCA mono-
therapy, the fixed-dose combination may be a useful
alternative to an increase in CCA dosage. Im-
portantly, enalapril/nitrendipine may have a lower
incidence of oedema than CCA monotherapy.
Enalapril/nitrendipine fixed combination provides
an additional treatment option for patients for whom
combination therapy is appropriate.
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