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Abstract: Hypertension is an important risk factor for premature death as it increases the prob-
ability of stroke, myocardial infarction, and heart failure. Antihypertensive drugs can decrease
cardiovascular (CV) morbidity and mortality. The majority of hypertensive patients need more
than one antihypertensive agent to attain blood pressure (BP) targets. Monotherapy can effectively
reduce BP only in 20%—40% of patients. Multiple mechanisms including increased peripheral
vascular resistance, increased cardiac work, and hypervolemia are involved in the pathogenesis
of hypertension. Targeting multiple pathways may more potently reduce BP. Increasing the dose
of a single agent in many cases does not provide the expected BP-lowering effect because the
underlying mechanism of the BP increase is either different or already corrected with the lower
dose. Moreover, drugs acting on different pathways may have synergistic effects and thus better
control hypertension. It is well known that diuretics enhance the actions of renin—angiotensin
aldosterone system and activate it as a feedback to the reduced circulated blood volume. The
addition of a renin—angiotensin aldosterone system blocker to a diuretic may more effectively
reduce BP because the system is upregulated. Reducing the maximal dose of an agent may also
reduce possible side effects if they are dose dependent. The increased prevalence of peripheral
edema with higher doses of calcium channel blockers (CCBs) is reduced when renin—angioten-
sin aldosterone system blockers are added to CCBs through vein dilation. The effectiveness of
the combination of enalapril with lercanidipine in reducing BP, the safety profile, and the use
of the combination of angiotensin-converting enzyme inhibitors with CCBs in clinical trials
with excellent CV hard end point outcomes make this combination a promising therapy in the
treatment of hypertension.

Keywords: angiotensin-converting enzyme inhibitors, calcium channel blockers, hypertension,
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Introduction

Blood pressure (BP) control mechanisms such as cardiac output, peripheral vas-
cular resistance, and circulating blood volume result in a variety of hypertensive
phenotypes. Each mechanism may contribute in a different extent to increase BP
in a hypertensive patient, and the choice of the most suitable treatment for each
patient is usually an important task.! Cardiac output control is important to maintain
an adequate tissue blood flow. Increased cardiac output in hypertension is driven
either by a higher stroke volume or by a higher heart rate. Decreased total peripheral
resistance increases cardiac output and decreases arterial pressure.? When tissue
blood flow falls below normal, the kidneys retain water and salt, and this retention
occurs until flow and BP rise back to normal. These physiological mechanisms are
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also under the control of the central and the autonomous
nervous systems. Elevated peripheral vascular resistance
appears to be the primary hemodynamic abnormality asso-
ciated with high BP. Peripheral vascular resistance affects
organ blood flow through multiple physiological mecha-
nisms including the role of sympathetic nervous system
in the vessels, the effect of circulating or local vasoactive
hormones, such as angiotensin II (AT-II), epinephrine and
norepinephrine, antidiuretic hormone, atrial natriuretic
peptide, and endothelin, and the actions of endothelial
factors, such as nitric oxide.** This complexity of hyper-
tension mechanisms results in a varied individual response
to antihypertensive treatment and the need for treatment
individualization.’

Accounting for the different BP mechanisms, scientists
were led to the discovery and development of targeted anti-
hypertensive therapy. Hydralazine was the first vasodilator
and was followed by calcium channel blockers (CCBs) on
vascular smooth muscle cells, blockade of post-synaptic
alpha-adrenoceptors on peripheral sympathetic neurons
(alpha blockers), and finally, vasodilatation achieved by
blockade of the renin—angiotensin—aldosterone system
(RAAS) (angiotensin-converting enzyme [ACE] inhibi-
tors, angiotensin receptor blockers [ARBs], direct renin
inhibitors [DRIs]). When these molecules are administered
to a heterogeneous population, BP responses were wide
ranging. ACE inhibitor treatment may cause acute renal
deterioration in severe stenosis of both renal arteries or
in renal artery stenosis of a single functioning kidney.
ACE-induced acute renal failure is usually associated with
hypotension symptoms, which is reversible upon treatment
discontinuation.® In patients with low renin hypertension,
such as hypertension in the elderly and in individuals of
African origin, where the activity of the RAAS is generally
suppressed, BP reductions with an ACE inhibitor may be
small.” A meta-analysis of 354 randomized double-blind
placebo-controlled trials of monotherapy reports that aver-
age BP responses to single agents were 9.1 mmHg for sys-
tolic and 5.5 mmHg for diastolic BP at a standard dose.®®
Therefore, a satisfactory BP response is rarely reached with
monotherapy alone, except for patients near the normal
thresholds. What is the next step if BP has not reached the
goal after the patient has been treated with monotherapy?
Should we double the dose of the monotherapy or start
combination drugs in low doses?

Combination therapy improves rates of BP control and
requires less time to achieve target BP'*'? with equiva-
lent" or better tolerability'* than higher dose monotherapy.

A meta-analysis of >40 studies has shown that combining
two agents from any two classes of antihypertensive drugs
increases BP reduction much more than increasing the dose
of one agent."> Additional benefits may include cost savings
and better compliance.!>!*1¢ Possible drug combinations are
shown in Figure 1 and include beta blockers—diuretics,'”
ARBs—diuretics,'®!” ACE inhibitors—diuretics,!” CCBs—
ACE inhibitors,?**' CCBs—diuretics,'s and a thiazide plus a
potassium-sparing diuretic.!”

Randomized clinical trials compared different combina-
tions of two antihypertensive drugs or combination of two
drugs with placebo for their effectiveness in BP reduction
and in cardiovascular (CV) hard end points such as CV
deaths and hospitalization of patients for myocardial infarc-
tion, stroke, and heart failure. In the LIFE trial,?2 hyperten-
sive patients were randomized to initial treatment with either
losartan or atenolol. Hydrochlorothiazide was added in order
to achieve BP goals. After a 5-year follow-up, the composite
primary CV end point was reduced by 13% in the losartan-
based group compared with the atenolol-based group. The
major benefit was seen in the secondary stroke end point,
which was reduced by 25% in the losartan-based group. In
the VALUE study,? hypertensive patients were randomized
to either valsartan or amlodipine. Hydrochlorothiazide was
added to each group in attempting to achieve the goal of
BP. Other add-on drugs were similar in the two treatment
groups. The mean follow-up was 4.2 years. BP was reduced
in the amlodipine-based treatment group more effectively
and earlier than that in the valsartan group. Myocardial
infarction and strokes were less in the amlodipine-based
treatment group compared with the valsartan-based group.

Drug combinations

If BP target is not achieved with monotherapy
two-drug combination is the second step

Preferred
combinations

Acceptable
combinations

Unacceptable
combinations

ARBs + diuretic ARBs + beta-blocker ARBs + ACE inh

ARBs + CCBs ACE inh + beta-blocker

CCBs + diuretic CCBs + beta-blocker

CCBs + ACE inh beta-blocker + diuretic

ACE inh + diuretic dual CCBs or diuretics

Figure | Drug combinations.
Abbreviations: ACE inh: angiotensin-converting enzyme inhibitors; ARBs,
angiotensin receptor blockers; BP, blood pressure; CCBs, calcium channel blockers.
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In the HYVET study,?* hypertensives, aged >80 years,
received either the diuretic indapamide or a matching
placebo. The ACE inhibitor perindopril, or matching pla-
cebo, was added if necessary to achieve the BP target. The
combination of indapamide with perindopril was superior
in reducing stroke (30%) and heart failure (64%) incidence,
compared with placebo. In the HOPE trial, the administra-
tion of ramipril in patients with a history of myocardial
infarction resulted in reduction of BP and incidence of CV
events compared with the placebo group.” In the FEVER
trial,?® the calcium antagonist felodipine was compared
to placebo in treated patients with BP <160/90 mmHg
on previous antihypertensive treatment. In the felodipine
group, the incidence of all CV end points was statistically
significantly reduced.

In the ACCOMPLISH trial,”” hypertensive patients were
randomized to a combination of benazepril with either
hydrochlorothiazide or amlodipine. Patients were followed
for 3 years. CV events were significantly reduced by 20%
in the benazepril/amlodipine group compared with the
benazepril/hydrochlorothiazide group. Myocardial infarc-
tion incidence was reduced by 22% and stroke incidence by
16% in benazepril/amlodipine group compared with bena-
zepril/hydrochlorothiazide group. The superior benefits of
the benazepril/amlodipine combination were seen in both
diabetic and nondiabetic patients. In the ASCOT trial,?
hypertensive patients with no prior history of coronary

Table | Combination of antihypertensive therapies

heart disease were randomized to either amlodipine or
atenolol. Perindopril or the diuretic bendroflumethiazide
was added to each group, respectively, in an attempt to
achieve BP targets. After a 5.5-year follow-up, the trial
was stopped prematurely on the advice of the Data Safety
Monitoring Committee because of highly significant out-
come benefits in favor of the amlodipine/perindopril group.
All CV events were reduced by 26%, stroke by 23%, and
all-cause mortality by 11% with the amlodipine-based com-
bination compared with the atenolol-based combination.
The INVEST study® compared mortality and morbidity
outcomes in patients with hypertension and coronary artery
disease treated with either a calcium antagonist strategy or
a non-calcium antagonist drug. The verapamil group, in
which it was added trandolapril if necessary, was compared
with atenolol to which hydrochlorothiazide was added if
necessary to achieve BP goals. After a 2.7-year follow-up
in 22,576 hypertensives with established coronary artery
disease, the study showed that combined CV outcome
was similar in the two groups. According to the EUROPA
trial, > patients with coronary disease were protected by
CV disease when BP was lowered by perindopril with the
possible addition of indapamide.

In conclusion, combination therapies are more effective
in the reduction of BP than single agents. ACE inhibitors and
CCBs have promising results from clinical trials compared
to beta blockers with diuretics (Table 1).

Study Combination Result
LIFE® Losartan + HCT vs atenolol + HCT 5 years primary CV end point: 13% reduction
VALUE® Amlodipine + HCT/valsartan + HCT vs valsartan or amlodipine alone 2 years BP control: 14.4% reduction
HYVET* Indapamide alone or indapamide + perindopril vs placebo 2 years CV event: 34% reduction
2 years heart failure: 64% reduction
2 years stroke: 30% reduction
HOPE* Ramipril vs placebo 5 years CV events: 2% reduction
5 years myocardial infarction: 2.4% reduction
5 years stroke: 1.5% reduction
FEVER? Felodipine + HCT vs placebo + HCT 3.3 years CV events: 27% reduction
3.3 years cardiac events: 35% reduction
3.3 years death by any cause: 31% reduction
ACCOMPLISH”  Benazepril + amlodipine vs benazepril + HCT 3 years CV event: 20% reduction
3 years myocardial infarction: 22% reduction
3 years stroke: 16% reduction
ASCOT* Amlodipine + perindopril vs atenolol + bendroflumethiazide 5.5 years CV event: 26% reduction
5.5 years stroke: 23% reduction
5.5 years all-cause mortality: | 1% reduction
INVEST? Verapamil + trandolapril vs atenolol + HCT 2.7 years CV disease: similar outcome
EUROPA% Patients medication + perindopril vs patients medication + placebo 4.2 years CV mortality: 14% reduction

4.2 years nonfatal myocardial infarction: 22% reduction
4.2 years total mortality: | 1% reduction

Abbreviations: BP, blood pressure; CV, cardiovascular; HCT, hydrochlorothiazide.
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Review of pharmacology, mode of
action, and pharmacokinetics of
combination of lercanidipine with

enalapril

Lercanidipine is a third-generation dihydropyridine CCB
in which a chiral carbon atom at position 4 of the 1,4-dihy-
dropyridine ring is present. Lercanidipine hydrochloride
is a microcrystalline, citrine powder, practically insoluble
in water.>!3? Its antihypertensive effect is due to inhibiting
calcium entry through L-type calcium channels in smooth
muscle cells of the CV system, leading to peripheral vasodila-
tation.?3=% It is a highly lipophilic drug and has a slower onset
and longer duration of action than other dihydropyridines,
whereas the high proportion of L-type calcium channels in
arteries provides high vasoselectiveness.’® Lercanidipine
is a well-tolerated drug with few adverse events; it does
not cause sympathetic activation or reflex tachycardia and
provides a renoprotective effect.’’*® Regarding its pharma-
cokinetics, lercanidipine is classified as a once-a-day drug
and demonstrates a short plasma half-life of 3 hours, with
a long duration of action. It is rapidly absorbed from the
gastrointestinal tract and has an absolute bioavailability of
10% in fed patient, indicating that it should be administrated
before meals. Lercanidipine is metabolized by cytochrome
P450 3A4 and is excreted to a similar extent in the urine and
feces. Lercanidipine given at doses up to 20 mg provides
effective antihypertensive action, and these doses are well
tolerated. However, the drug is not recommended in patients
with advanced renal (glomerular filtration rate <10 mL/min
or dialysis) or hepatic insufficiency.***! Enalapril maleate is
the maleate salt of enalapril, chemically described as (5)-1-
[N-[1-(ethoxycarbonyl)-3-phenylpropyl]-L-alanyl]-L-proline,
(Z)-2-butenedioate salt (1:1). Enalapril maleate is a white to
oft-white crystalline powder. It is soluble in water, ethanol,
and methanol.*>* Enalapril is an orally administered prodrug
that is hydrolyzed to the active metabolite, enalaprilat, that
is able to reduce plasma levels of AT-II by blocking the last
step of'its activation and providing antihypertensive actions.*
After oral administration, the peak serum concentrations of
enalapril occur within ~1 hour. The respective concentra-
tions of enalaprilat are achieved after 46 hours. Enalapril
has a half-life of only 1.3 hours, but enalaprilat has a plasma
half-life of ~11 hours. Increasing the dose in the elderly may
increase the risk of adverse effects. In patients with advanced
renal failure (mean GFR =15 mL/min), a low dose of enalapril
(1.25-5 mg) afforded the same degree of BP control and
renoprotection as a high dose (2.5-30 mg) with less side
effects (Table 2).4

Table 2 Pharmacology of lercanidipine and enalapril

Pharmacological Lercanidipine Enalapril
characteristics
Molecular weight 648.2 492.53

Form Citrine powder Off-white powder
Solubility in water No Yes

Half-life 3 hours 1.3 hours
Absorption Gastrointestinal Gastrointestinal
Secretion Urine, feces Urine, feces

Dihydropyridine CCBs may induce reflex activation of
the sympathetic nervous system and the RAAS. Moreover,
edema is the side effect of the vasodilatory actions of the
CCBs and may be related to arteriolar dilatation that causes
increased intracapillary pressure. High doses of lercanidipine
when compared to the high dose of amlodine or nifedipine
had significantly fewer side effects associated with peripheral
vasodilatation such as leg edema, swelling, flushes, headache,
and palpitations.*” The addition of an ACE inhibitor or an
ARB to a dihydropyridine CCB significantly reduces vaso-
dilatory edema mainly from veining dilatation that reduces
capillary pressure.* Since CCBs may promote a negative
sodium balance and an increase in AT-II levels, this action
may reinforce the antihypertensive effect of ACE inhibition
when ACE inhibitor is added to CCBs.*64

Efficacy of the fixed combination of

lercanidipine and enalapril

Several trials have demonstrated the benefits of the fixed
combination of lercanidipine and enalapril. The efficacy
of lercanidipine and enalapril has been assessed in patients
with hypertension, as well as in elderly and in diabetics.
Puig et al*® described the additive effects of lercanidipine
and enalapril. Seventy-five patients aged 60—85 years were
randomized. Each patient received one of the following four
treatments in a randomized order for 4 weeks each: lercani-
dipine 10 mg, enalapril 20 mg, lercanidipine 10 mg plus
enalapril 20 mg (lercanidipine/enalapril), and placebo. The
combination therapy with lercanidipine/enalapril was well
tolerated and had additive antihypertensive effects on both
ambulatory and office BP in elderly patients. Patients with
diabetes and mild-to-moderate hypertension were included
in a multicenter, double-blind, randomized trial.*® After a
2-week placebo run-in followed by 4 weeks on enalapril
20 mg, nonresponders were randomized to add-on therapy
with either lercanidipine 10 mg or hydrochlorothiazide
12.5 mg. At the end of the study, lercanidipine decreased
diastolic BP by a mean of 9.3 mmHg and hydrochlorothiazide
by a mean of 7.4 mmHg, while the respective reductions in
systolic BP were 9.6 mmHg and 6 mmHg. In an observational
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study enrolling 315 patients, followed up for a mean of
2.88+1.75 months after starting lercanidipine/enalapril, the
corresponding reductions in systolic BP and diastolic BP
were 11.4% and 11.3%, respectively. Systolic BP was reduced
independently of sex and age, and diastolic BP was reduced
independently of sex. The BP control rates significantly
increased from 10.2% at baseline to 51% after a mean of
2.88 months of treatment with lercanidipine/enalapril. Last
but not least, adverse effects were seen in only one patient,
who developed a persistent dry cough.®

Metabolic actions of the fixed

combination

Lipoprotein(a) (Lp(a)) is composed of a particle of low-
density lipoprotein attached to a large, hydrophilic gly-
coprotein, apolipoprotein A, and potentiates thrombosis,
because it inhibits the binding of plasminogen-binding
proteins on the surface of endothelial cells. Lp(a) can act
as a marker of vascular or tissue injury. Soluble receptor of
advanced glycation end products (SRAGE) is a member of
the immunoglobulin cell-surface molecules that are the recep-
tors for advanced glycation end products (AGEs) that have
proinflammatory action and have been related to endothelial
dysfunction, arterial stiffening, and hypertension. SRAGE
has AGE-binding properties and acts as an inhibitor of AGE-
mediated effects. Higher plasma levels of sSRAGE have been
reported to be associated with lower incidence of coronary
atherosclerosis and to be lower to patients with carotid and
femoral atherosclerosis. Soluble CD40 ligand is involved in
the pathogenesis of vascular damage and has been regarded
as amolecular marker connecting inflammation, thrombosis,
and angiogenesis. Finally, serum myeloperoxidase (MPO)
reduces nitric oxide (NO) bioavailability causing impaired
endothelium-dependent dilation by direct consumption of
NO and production of reactive oxygen species that decrease
tetrahydrobiopterin bioactivity and NO production. The role
of the combination of lercanidipine/enalapril in biomarkers of
endothelial damage including LP(a), sSRAGE, soluble CD40,
and MPO was studied in a randomized, double-blind, clinical
trial.’! The combination of lercanidipine/enalapril was more
effective in reducing BP compared with the monotherapies
as expected. In the same study, ACE inhibitors and CCBs had
also neutral effects on lipid and glucose metabolism, but the
combination of lercanidipine/enalapril improved Lp(a) more
than the single therapies. All treatments increased SRAGE
and decreased soluble CD40 and MPO levels, with a better
effect seen with the lercanidipine/enalapril combination
compared with single monotherapies. These results were not

BP independent, suggesting that BP reduction with the com-
bination of lercanidipine/enalapril had a more pronounced
decreasing effect on endothelial damage that consequently
improved LP(a), sSRAGE, soluble CD40, and MPO levels.

The metabolic effects of lercanidipine when combined
with other antihypertensive drugs have been examined in
another study.> Patients with uncomplicated primary hyper-
tension receiving lercanidipine over a period of 24 months but
with partial response to treatment additionally received beta
blockers, diuretics, ACE inhibitors, and ARBs. The results
have shown that independently from the type of drug added,
there was an additional BP decrease. A significant decrease
in fasting plasma glucose and serum levels of triglycerides
has been observed in patients when lercanidipine is combined
with an ACE inhibitor or an ARB.

In a retrospective study comparing patients who initially
received a combination therapy, the 6-month responder rate
was greater for the CCB-based combination (lercanidipine/
enalapril and perindopril/amlopipine) compared to the
diuretic-based (enalapril/ramipril/olmesartan and telmisartan
with hydrochlorothiazide) groups.™

The combination of lercanidipine/enalapril has also been
shown to be effective in type II diabetic patients and stage 1
hypertension. Patients with a resting diastolic BP >90 mmHg
were treated with 10 mg enalapril or equipotent doses of other
ACE inhibitors (perindopril 4 mg in 6 cases and quinalapril
20 mg in 3 cases) in combination with metoprolol 100 mg
for 3 months and subsequently with lercanidipine 10 mg for
3 more months. After 6 weeks on combination treatment,
the dose of metoprolol or lercanidipine was uptitrated to
200 mg and 20 mg, respectively, when the diastolic BP was
still >90 mmHg. After 3 months on lercanidipine, the mean
arterial pressure fell by 6 mmHg, suggesting that lercanidip-
ine when added to ACE is more effective than metoprolol.
Increased cellular expression of glucose transporter type 4
was observed with the lercanidipine/enalapril combination
compared to lercanidipine/hydrochlorothiazide.>* Activat-
ing insulin signaling in human lymphomonocytes may have
an important role in patients with diabetes, suggesting that
CCB-based drug combinations are more preferable in obese
patients or patients with diabetes because of their effects
in insulin sensitivity.” Arterial stiffness and augmentation
index were studied in hypertensive patients with metabolic
syndrome in a study that compared the effect of combination
therapy with an ACE inhibitor plus CCB or thiazide diuretic
on these parameters. The combination of lercanidipine/
enalapril caused a similar pulse wave velocity reduction as
compared to hydrochlorothiazide, but a greater reduction
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in augmentation index indicating a potential additive role
on central BP augmentation for the lercanidipine/enalapril
combination, which may result in effective protection from
target organ damage, such as left ventricular hypertrophy and
peripheral vascular damage.*® Noninvasive measurements
of wall-to-lumen ratio and other morphological parameters
of retinal arterioles using scanning laser Doppler flowmetry
were evaluated in a study of lercanidipine/enalapril or thia-
zide diuretic. Patients were treated for 12 months. Capillary
density was evaluated by capillaroscopy, and pulse wave
velocity and central BP were also measured. Significant
improvement of retinal artery structure was observed after
treatment with lercanidipine alone, with further improvement
with lercanidipine/enalapril, whereas after treatment with
lercanidipine/hydrochlorothiazide, the improvement was no
longer observed.”’

A large-scale, randomized, placebo-controlled study on
moderate hypertensive patients for the antihypertensive effect
of lercanidipine/enalapril was evaluated not only by office
but also by home BP changes. The combination of these
two drugs was shown to effectively lower BP values both in
office and out of office measurements (including 24 hours
ambulatory BP and home BP monitoring).’® ¢

Safety and tolerability

The combination lercanidipine/enalapril was well tolerated in
all clinical trials, with similar rates of side effects compared
to drugs in monotherapy (Table 3). Generally, cough, diz-
ziness, and vertigo were recorded as adverse events related
to the use of the combination lercanidipine/enalapril. 4
Notably, adverse effects specific to the ACE inhibitors such
as angioedema and hyperkalemia were not reported. The
positive effects of lercanidipine/enalapril combination on
lipid and glucose metabolism present an added advantage
in the treatment of hypertensive population.'” Treatment-
emergent adverse effects occurred in only one patient, who

Table 3 Incidence of side effects by monotherapy and lercanidipine/
enalapril combination treatment

Study Lercanidipine Lercanidipine + enalapril

Puig et al*® Side effects: 12% Side effects: 14%

Maldonado - Side effects: 0.3%

et al®

Mancia et al® L 10 mg side L 10 mg + E 10 mg side effects: 8.5%
effects: 6% L 10 mg + E 20 mg side effects: 10.2%
L 20 mg side L 20 mg + E 10 mg side effects: 8.9%

effects: 8.8% L 20 mg + E 20 mg side effects: 8.6%
L 10 mg + E 20 mg side effects: 3.4%

Abbreviations: L, lercanidipine; E, enalapril.

Scholze et al*®

developed a persistent dry cough after the initiation of ler-
canidipine/enalapril treatment possibly related to enalapril.
None of the patients developed edema. Potential adverse
events that might be related to the vasodilatory properties
of dihydropyridine CCBs may include ankle edema, hot
flushes, headache, and palpitations.® The group treated with
combination of lercanidipine/enalapril had similar number of
palpitation, tachycardia, nervousness, and flushes compared
to enalapril/hydrochlorothiazide.** Finally, the tolerability
profile of lercanidipine as add-on to enalapril did not differ
from previous observations with lercanidipine monotherapy
in larger populations.*!

Patient adherence and satisfaction/
acceptability

Several studies have compared medication adherence of
different drug classes.®>%* One study® had focused on the
persistence of antihypertensive treatment. Mild-to-moderate
hypertensive patients were randomly allocated to monother-
apy with either ACE inhibitors, AT-II blockers, CCBs, beta
blockers, or diuretics and were followed up for a 24-month
period. Persistence of treatment was highest among ACE
inhibitors (64.5%) and AT-II blockers (68.5%), as compared
to 51.6% of beta blockers (44.8%) and diuretics (34.4%). The
main reason for drug discontinuation was the occurrence of
side effects. ACE inhibitors and ARBs are well known for
their favorable side effect profile. CCBs show slightly lower
persistence rates. Comparing patients treated with dihydro-
pyridine CCBs, patients were more likely to persist in the
lercanidipine treatment compared to other dihydropyridines
(59.3% vs 46.6%).

Unfortunately, regarding the combination of lercanidip-
ine/enalapril, direct evidence about adherence rates, health
care costs, or head-to-head comparisons with other thera-
peutic regimens does not exist. In an observational study
that examined >8,000 patients, general practitioners, and
specialists in internal medicine, subjective assessment of
the lercanidipine/enalapril combination was positive as the
efficacy of the fixed combination was assessed by 94% as
“very good” to “good”. The physicians also assessed toler-
ability in 97% of the patients as “very good” or “good” and
assessed adherence as “very good” or “good” in 97% of
patients.% Generally, the once-daily administration of a fixed-
dose lercanidipine/enalapril 10 mg/10 mg or 10 mg/20 mg
seems to improve BP control in patients not responding to
monotherapy and to exert a favorable tolerability profile.
Treatment discontinuation due to serious adverse events
was reported only in a substantial minority of the patients.

submit your manuscript

448

Dove

Vascular Health and Risk Management 2016:12


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Combination therapies for hypertensive patients

Conclusion and perspectives

The purpose of this review was to analyze the efficacy,
safety, and tolerability of the combination of lercanidipine
with enalapril. The main advantage of combination therapy
of lercanidipine/enalapril includes excellent BP control rates
with adverse effects comparable to monotherapy. Undoubt-
edly, patients, especially the elderly, are taking a large amount
of pills every day, not only for hypertension but also for
other common conditions in the elderly, such as coronary
artery disease, type II diabetes, dyslipidemia, depression
and sleeping disorders, pain relief, etc. This can result in
patients’ daily life inconvenience and low adherence rates.
Fixed-dose combination drugs may address these issues by
reducing the daily number of pills needed, thus improving
incorporation into daily life routine and adherence. Further-
more, the choice of fixed-dose combination if associated with
a lower incidence of side effects could also increase patient
adherence to treatment.

The combination of ACE and CCBs show promising
results for CV morbidity and mortality compared to beta
blockers and diuretics in clinical trials, but new studies should
answer the question of whether these results were drug or
class specific. Under this point of view, randomized head-
to-head clinical trials with other ACE/CCBs combinations
assessing hard CV end points are needed. Finally, another
important open issue to be addressed is the comparison
of ARB- with ACE-based combinations for their effect in
hypertension and CV protection.
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