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Mechanism of action
Cilnidipine possesses both L- and N-type calcium channels blocking activity (Figure 1). Since N-type calcium is distributed along the nerve
and in the brain, Cilnidipine is anticipated to exert specific action on nerve activity, such as inhibition of the sympathetic nervous system.10

Clinical efficacy of Cilnidipine
Results of meta-analysis: Cilnidipine
is a useful agent to treat mild to
moderate essential hypertension

Pure L-type
Ca2+ channel
Blockers

Sumpathetic nerve
ending

Ca2+

Cilnidipine

2+

N-type Ca channels

A study Xu et al., evaluated the efficacy and
NE
Norepinephrine
safety of Cilnidipine tablets to treat Chinese
Release
patients with mild to moderate essential
hypertension, and to examine the ability of
Kidney
Ca2+
Vessels
Cilnidipine to lower blood pressure without
Heart
L-type Ca channels
eliciting unfavorable side effects.
Vessels
The meta-analysis reviewed 11 articles that
adrenoceptors
adrenoceptors
adrenoceptors
included 790 Chinese patients with mild to
moderate essential hypertension (n = 396 on
Decrease of
Vasoconstriction
Vasoconstriction Increase of cardiac
Cilnidipine and n = 394 controls treated with
renal blood flow
contraction
Amlodipine).
Increase of heart rate Renin secretion
The heterogeneity test, the efficacy analysis (Q
statistic = 4.62, p = 0.91, I2 = 0%; Figure 2) and
Figure 1. Mechanism of dual L- and N-type calcium channels blocking activity of Cilnidipine
safety analysis (Q statistic = 3.73, p = 0.93, I2 =
0%) showed that Cilnidipine was equally effective and safe compared to Amlodipine.
The funnel-plot displayed a symmetrical figure, indicating there was no publication bias, and all articles included described high quality trials.
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least partly, via a superior improving effect on ambulatory BP profile compared with control CCBs in hypertensive CKD patients.

Telmisartan – Setting new standards in Hypertension and Cardiovascular risk management
Telmisartan is a direct-acting, nonpeptide AII receptor antagonist that is highly selective for AT1 receptors. The drug dissociates slowly from
AT1 receptors, with a dissociation half-life (t1⁄2) of 5.9 hours.15 Telmisartan is approved by the FDA for the treatment of hypertension since
16
November 1998. Evidence from several published studies have shown that telmisartan also reduces target-organ damage, including
improvements in endothelial dysfunction, arterial stiffness, the progression of renal dysfunction in patients with type, proteinuria, and left
ventricular hypertrophy.17
A study by Kakuta et al., showed that telmisartan has the strongest binding affinity to AT1 receptor among various ARBs examined. The rank
order of affinity was telmisartan > olmesartan > candesartan > valsartan ≥ losartan. The study also revealed that telmisartan may have longlasting blood pressure-lowering effects and superior cardioprotective properties in patients with hypertension due to its strongest AT1 receptor
antagonistic ability.18
Extensive evidence from well-designed clinical trials and the clinical practice setting indicates that telmisartan, either as monotherapy or in
combination with other antihypertensive agents, provides long-term antihypertensive efficacy and is well-tolerated in a broad spectrum of
hypertensive patients, including the elderly and those with coexisting type 2 diabetes mellitus, metabolic syndrome and/or renal impairment.8
Several landmark trials have established the efficacy of Telmisartan in treatment of Hypertension and cardioprotection as shown in Table1.16
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Figure 2. The OR estimates, with the corresponding 95% CI for efficacy

The study results demonstrated that Cilnidipine is a useful agent to treat mild to moderate essential hypertension.11

Table 1. Summary of Telmisartan clinical trials 16
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mg/day. Treatment for 24 weeks showed
that patients on Cilnidipine had a
significant reduction in heart rate and serum uric
acid levels from baseline (p = 0.00; Figures 3 and 4 ).
In clinical setting where both hypertension and hyperuricemia exist, Cilnidipine could be a promising drug of choice.12
Serum Uric Acid

Cilnidipine is a highly lipophilic, fourth-generation dihydropyridine dual L/N-type Ca2+ channel blocker used for hypertensive patients. This
drug inhibits sympathetic N-type Ca2+ channels as well as the vascular L-type Ca2+ channels. Cilnidipine reduces excessive excitation
of the sympathetic nervous system and the release of norepinephrine from sympathetic nerve endings, and consequently suppresses
reflective tachycardia and stress-induced BP elevation, which is more efficient than amlodipine. Cilnidipine also leads to less activation of the
renin-angiotensin system (RAS) than amlodipine, and thus, is expected to play a superior role in organ protection.9
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CARTER STUDY: Cilnidipine is superior to Amlodipine in preventing the progression of proteinuria in
hypertensive patients when coupled with a Renin–Angiotensin System inhibitor
Results of a multi-center, open-labeled, and
randomized trial comparing the antiproteinuric
effect of cilnidipine with that of amlodipine in 339
hypertensive patients with kidney disease already
receiving RAS inhibitor treatment showed that
urinary protein to creatinine ratio significantly
decreased in the Cilnidipine compared to the
amlodipine group (Figure 5).
Cilnidipine exerted a greater antiproteinuric effect
than amlodipine even in the subgroup whose
blood pressure fell below the target level. 13
Published data also shows that addition of
Cilnidipine to RAS inhibitors is beneficial for the
suppression of pathological cardiac remodeling, at
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Hypertension, affects millions of adults worldwide, and is associated with an increased risk of cardiovascular morbidity and mortality,
including coronary heart disease, heart failure, stroke and end-stage renal disease.1 It is estimated that more than one billion adults are
hypertensive worldwide and this figure is projected to increase to 1.56 billion by the year 2025, which is an increase of 60 % from 2000.
Hypertension is the main cause of whopping 9.4 million deaths worldwide every year. Epidemiological studies demonstrated that
2
prevalence of hypertension is increasing rapidly in India, varying from 4 to 15 % in urban and 2-8 % in rural population.
Effective control of blood pressure can prevent target-organ damage and in the long term and the likelihood of cardiovascular
3
complications such as left ventricular hypertrophy, myocardial infarction, stroke and renal diseases can be reduced.
Several classes of antihypertensive agents have been in clinical use, including diuretics, α-blockers, β-blockers, angiotensin converting
enzyme (ACE) inhibitors, angiotensin II type 1 receptor blockers (ARB), and organic calcium channel blockers (CCBs).4
The Joint National Commission (JNC8 guidelines) recommend the initiation of thiazide-type diuretic or ACEI or ARB or CCB, alone or in
combination for treatment of non-black hypertensive patients.5 Recent clinical trials suggest that the approach of using monotherapy for
the control of hypertension is not likely to be successful in most patients.6
Combination therapy may be theoretically favored as they include better blood pressure control through the utilisation of synergistic
combinations, decreased incidence of side-effects, improved patient compliance, and increased economy and efficiency.7
th
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Cilnidipine, is a promising 4 generation dual L/N type Ca channel blocking agent extensively studied by researchers in its preclinical and
clinical development phases. Renoprotective, neuroprotective and cardioprotective effects of Cilnidipine have been demonstrated in clinical
practice or animal examinations.4
Telmisartan, a highly selective angiotensin-II- type 1 (AT1) receptor antagonist, is approved for the treatment of hypertension, either as
monotherapy or in combination with other antihypertensive agents. It has a long elimination half-life of about 24 hours and provides
effective reductions in blood pressure across the entire 24-hour dosage interval.8
This article highlights the plausible benefits of the combination of Cilnidipine and Telmisartan in Hypertension Management.
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Telmisartan 80 mg/day
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Telmisartan is more effective than ramipril throughout
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Telmisartan 80 mg/day
vs valsartan 100 mg/day
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Role of Combination therapy in Hypertension: How is it beneficial?
Clinical trial data has also shown that combination therapy is consistently associated with a significantly greater reduction in SBP than
monotherapy across various subgroups of patients with stage 2 hypertension.19 Table 2 outlines the potential advantages of Combination
therapy in hypertension.
Table 2. Potential advantages of the combination therapy in Hypertension 20
Enhancement of each drug’s antihypertensive effect, which may be
synergistic, rather than simply additive; e.g. ACE inhibitors/ARBs
and Calcium channel blockers

Simpler dose adjustments and titration leading to more attainable targets

A single-pill combination exerting its action through different modes
of action, can lead to a smoother onset and longer duration of action

Different mechanisms may exert different beneficial effects beyond just
the benefits of blood pressure reduction

Fewer visits to Physician

Overall reduction in the cost of treatment

The combination of the two drugs can offset each other’s side effect
profile to some degree

Low doses of both drugs can minimize the side effects

Plausible benefits of combination of Cilnidipine and Telmisartan
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Figure 5. Changes in urinary protein/Cr ratio during the treatment period. Results are expressed
as the mean + s.e.m. The urinary protein/Cr ratio was suppressed in the cilnidipine group but not in
the amlodipine group. *P<0.05, †P<0.01, cilnidipine vs amlodipine groups.
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Experimental models have shown that the combination of a calcium channel blocker (CCB) with an angiotensin receptor blocker (ARB),
improves measures of endothelial function, inflammation, ventricular remodelling and renal function to a greater degree than
these classes given as monotherapy.21 Clinical studies have already demonstrated the efficacy of FDC of Telmisartan with Amlodipine in
treating patients with stage 2 hypertension and in diabetic hypertensive patients which confirms the synergy of ARB and CCB.22,23
A study designed to compare the effects of 12-month blood pressure (BP) control using Cilnidipine and Telmisartan on vascular damage in
untreated hypertensive patients in 100 patients showed that both Telmisartan and Cilnidipine have unique properties for inhibiting vascular
complications.

Both urinary albumin excretion (UAE) and pulse wave velocity (PWV) were significantly improved in both groups, but intima-media
24
thickness (IMT) was significantly reduced only in the Cilnidipine group.
A list of pharmacological profiles of Telmisartan and Cilnidipine that can substantiate their efficacy for combination therapy is outlined in
Table 3.
Table 3. Pharmacological/pharmacokinetic profiles of Telmisartan and Cilnidipine substantiating their efficacy for combination therapy8-10,15,17,18
Telmisartan

Cilnidipine

Strongest AT1 receptor antagonistic ability

A highly lipophilic, fourth-generation dihydropyridine dual L/N-type Ca2+ channel blocker

Effective reductions in blood pressure across
the entire 24-hour dosage interval

Inhibition of N-type Ca2+ channels may provide a new strategy for the treatment of cardiovascular
diseases

Reduction of target-organ damage, including improvements
in endothelial dysfunction, arterial stiffness, the progression
of renal dysfunction in patients with type 2 diabetes , proteinuria,
and left ventricular hypertrophy

Reduces excessive excitation of the sympathetic nervous system and the release of norepinephrine
from sympathetic nerve endings, and consequently suppresses reflective tachycardia and
stress-induced BP elevation, more efficient than amlodipine

Slow dissociation from AT1 receptors, with a dissociation
half-life (t1⁄2) of 5.9 hours, half life of 24 hrs and >99% of
plasma protein binding

Less activation of the RAS than amlodipine, and thus is expected to play a superior role in
organ protection

Rapid onset of antihypertensive effects within 3h of
administration of a single oral dose

Excellent tolerance and resolves amlodipine-associated edema in hypertensive patients

0.5-1 hr of attaining peak serum concentrations

Thus the pharmacological profile may be equivalent to a combination of a pure L-type Ca2+
channel blocker plus small dose of α- and ß-adrenergic receptor antagonist

Summary

Indications
Ÿ Treatment of High Blood pressure
Ÿ Lowering Blood pressure in patients
with Chronic kidney disease and
Diabetic Nephropathy
Dosage: One tablet daily or as advised by
the Physician

(Also Available)

Ÿ Hypertension, affects millions of adults worldwide and is projected to increase to 1.56 billion by the year 2025, which is an increase of 60%

from 2000.
Ÿ Epidemiological studies demonstrated that prevalence of hypertension is increasing rapidly in India, varying from 4 to 15 % in urban and 2-

8 % in rural population.
Ÿ The JNC8 guidelines recommend the initiation of thiazide-type diuretic or ACEI or ARB or CCB, alone or in combination for treatment of

non-black hypertensive patients.
th
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Ÿ Cilnidipine, is a promising 4 generation dual L/N type Ca channel blocking agent useful to treat mild to moderate essential hypertension.
2+
Ÿ Inhibition of N-type Ca channels by Cilnidipine may provide a new strategy for the treatment of cardiovascular diseases.
Ÿ Cilnidipine is superior to Amlodipine in preventing the progression of proteinuria in hypertensive patients when coupled with a RAS
inhibitor.
Ÿ Cilnidipine can be a promising drug of choice in clinical setting with co-existing hypertension and hyperuricemia.
Ÿ Addition of Cilnidipine to RAS inhibitors is beneficial in treating hypertensive CKD patients.
Ÿ Telmisartan, an USFDA approved drug for the treatment of hypertension either as monotherapy or in combination with other
antihypertensive agents, provides long-term antihypertensive efficacy and is well-tolerated in a broad spectrum of hypertensive patients,
including the elderly and those with co-existing type 2 diabetes mellitus, metabolic syndrome and/or renal impairment.
Ÿ Landmark Trials like PRISMA I, II, ONTARGET, VIVLADI, AMADEO reconfirm the efficacy of Telmisartan in hypertension and
cardioprotection.
Ÿ Both Telmisartan and Cilnidipine have unique properties for inhibiting vascular complications.
Ÿ Experimental models have shown that the combination of a calcium channel blocker (CCB) with an angiotensin receptor blocker (ARB),
improves measures of endothelial function, inflammation, ventricular remodelling and renal function to a greater degree than
these classes given as monotherapy.
The Pharmacologic and Pharmacokinetic profiles of Telmisartan and Cilnidipine might well substantiate that combination
therapy of these two drugs might have a synergistic effect in treatment of Hypertension with additional cardiprotection.

Cilnidipine 5mg/10mg Tablets
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Indications
Ÿ Tr e a t m e n t o f H i g h B l o o d
pressure
Cilnidipine 10mg Tablets

For
For Eﬀective
Eﬀective and
and
Consistent BP
Consistent
BP
control
with
additional
control with additional
cardioprotection
cardioprotection

Dosage: One tablet daily or as
advised by the Physician
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10mg Tablets
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