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Abstract
Background: Hypertension is one the leading cause of chronic kidney disease (CKD). The physiologic and pathologic renal changes in
essential hypertension often precede changes identifiable in other organs, but whether they precede or follow the onset of the hypertension
itself has not been determined. According to AHA and JNC VIII calcium channel blockers are first line drug in treatment of hypertension. The
equipotent antihypertensive effect of Cilnidipine and Amlodipine in their equivalent dose has been demonstrated in number of studies.

Objectives: To compare and evaluate the effects of CCBs Amlodipine and Cilnidipine on renal parameters like urea and creatinine amongst
hypertensive patients.

Methods: Total 258 patients were screened, examined and enrolled as study participants during that period. The enrolled patients were
then divided as (1) Hypertensive patient (n=159)-selected patients received either Amlodipine (2.5 to 10mg) or cilnidipine (5 to 20mg) with or
without ARB. (2) Hypertensive with controlled diabetic patients (n=99)-selected patients received either Amlodipine (2.5 to 10mg) or cilnidipine
(5 to 20mg) with or without ARB along with antidiabetic medication. Serun urea and creatinine were recorded at the baseline and periodic
monitoring was done at 3,6 and 12 months.
Results: Regarding reno protective effect, the elevation of creatinine was more suppressed by Cilnidipine than Amlodipine. Both of drugs
have no action on blood urea level.
Conclusion: Cilnidipine improves the creatinine levels and hence is considered to have a better reno protective profile than Amlodipine
amongst hypertensive patients.
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Introduction
Systemic hypertension is one of the most common non
communicable diseases of mankind affecting about 20% of
population globally [1]. All sections of population in India suffer
from the disease, with higher prevalence in urban (30.9%) than
the rural population (21.2%). Most of the patients with early
hypertension have no symptoms but a regular monitoring of blood
pressure attributes to early detection of hypertension [2]. As per
2007 AHA guidelines, Calcium channel blockers are one of the first
line drugs in uncomplicated hypertension [3]. According to JNC
VIII guidelines calcium channel blockers are first line of treatment
in both general black or non black population (including those
with diabetes).
In essential hypertension, physiologic and pathologic renal
changes often precede changes identifiable in other organs, but
whether they precede or follow the onset of the hypertension
itself has not been determined. The earliest physiologic lesion of
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essential hypertension is vascular, GFR is maintained; whereas
total renal blood flow is reduced (increased filtration fraction).
This pattern may be explained by diffuse, predominantly efferent
but also afferent, vasoconstriction of all nephrons or, alternatively,
by selective afferent vasoconstriction with diversion of blood
away from some nephrons to maintain near normal GFR. This
renal vasoconstriction is reversible and could lead to reduced
pressure and flow in the post glomerular circulation, which may
predispose to increased tubule Na+ reabsorption [4,5]. With this
background, present study was taken up to compare the renoprotective effects of Amlodipine and Cilnidipine.

Aims and Objectives

To compare and evaluate the effects of CCBs Amlodipine and
Cilnidipine on renal parameters like urea and creatinine amongst
hypertensive patients.
001
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Materials and Methods

antihypertensive medicine other than additional ACEI/ARB.

This is a comparative, non blinded, single centred, prospective
and parallel groups, observational study was conducted in
medicine OPD clinic of KIMS over a period of 24 months. The study
was approved by the Institutional Ethical Committee, KIMS, BBSR.
Written informed consent of all patients participating in the study
was obtained. Hypertensive patients on the basis of inclusion and
exclusion criteria were selected for the study.

B.

Sex: Both sex.

C.
Patients with Essential hypertension of mild to moderate
cases (stage I & stage II) according to JNC7 (those SBP<180
and DBP<110).
D. Phase of microalbuminuria. (Spot urinary albumin
creatine ratio ACR<300mg/gm).

E.
Hypertensive patients on Amlodipine (2.5 to 10mg) &
Cilnidipine (5 to 20mg). Or combination with ARB (in a dose
equivalent to 40mg of Telmisartan).
F.

Controlled diabetic patient (HBA1c≤7).

a.

Age: <40yrs to >60yrs ; BMI <18.5 to >29.99kg/sq. mt

c.

Patients

Results

secondary

hypertension

or

Patient with liver disease

h.
i.
j.

Serum creatinine≥1.2

ACR>300mg/gm (Spot urine)
Patients on Pioglitazone

Patients with heart failure, heart block, aortic stenosis.

On NSAID for long term; corticosteroid and sex steroids.

Patient Recruitment

Patients with hypertension meeting the above criteria,
reporting in the department of medicine between December
14-November 15 for their treatment were enrolled in study. Total
258 patients were screened examined and were selected as study
participants during that period. The study was explained to them
in local language and written informed consent was obtained. The
enrolled patients were then divided as

All cases of hypertension with SBP≥180 and DBP≥110.
of

f.

g.

Exclusion Criteria
b.

Uncontrolled diabetes (HBA1c>7).

e.

Inclusion Criteria

A.
Age: >40yrs to <60yrs; BMI>18.5 to <30kg/m2 (normal
and pre-obese).

d.

taking

A.
Hypertensive patient (n=159)-selected patients received
either Amlodipine (2.5 to 10mg) or cilnidipine (5 to 20mg)
with or without ARB.

B.
Hypertensive with controlled diabetic patients (n=99)selected patients received either Amlodipine (2.5 to 10mg)
or cilnidipine (5 to 20mg) with or without ARB along with
antidiabetic medication Serun urea and creatinine were
recorded at the baseline and periodic monitoring was done at
3,6 and 12 months. Urea was measured by UV kinetic method
and creatinine by Jaffe’s reaction.

Table 1 & 2 [6].

Table 1: Showing the comparative analysis of “Blood Urea” level between Amlodipine and Cilnidipine treatment on hypertensive (non diabetic and
diabetic) patients.
Hypertensive Patients N=159

Hypertensive Diabetic Patients N=99

Data Analysed at
Mean±SD

Amlodipine N=81

Cilnidipine N=78

P Value

Amlodipine N=47

Cilnidipine N=52

P Value

Base Line

25.33±4.62

24.83±5.31

0.5214NS

24.92±5.01

24.85±5.79

0.9507NS

6 Months

25.62±4.57

24.51±5.01

0.1469NS

24.79±4.57

24.8±5.5

0.9919NS

3 Months

12 Months

25.78±4.34

24.56±5.52

25.95±3.86

24.72±4.89

0.1255NS
0.0839NS

SD: Standard Deviation; NS: Not Significant; Statics applied: Unpaired t test

24.98±4.8

25.27±4.59

24.99±5.77
25.07±5.4

0.9928NS
0.8435NS

Table 2: Showing comparative analysis of “Serum Creatinine” level between Amlodipine and Cilnidipine treatment on hypertensive (non diabetic
and diabetic) patients.
Hypertensive Patients N=159

Hypertensive Diabetic Patients N=99

Data Analysed at
Mean±SD

Amlodipine N=81

Cilnidipine N=78

P Value

Amlodipine N=47

Cilnidipine N=49

P Value

Base Line

0.848±0.132

0.85±0.141

0.9095NS

0.843±0.115

0.852±0.122

0.7286NS

3 Months

002

0.859*±0.133

0.860*±0.14

0.9313NS

0.862*±0.119

0.862*±0.127

0.9812NS
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6 Months

12 Months**

0.867*±0.133
0.898*±0.139

0.869*±0.138
0.853±0.138

0.9236NS
0.04S

0.875*±0.119
0.902*±0.125

0.873*±0.123

SD: Standard Deviation; NS: Not Significant; S: significant. Statics applied: Unpaired t test and paired t test.

0.851±0.125

0.9403NS
0.0465S

Predetermined clinically relevant margin is change [6] in 0.08mg/dl (i.e. 10% variation from mean baseline value of whole study population).
*-Statistically extremely significant (p<0.0001) but without clinical relevant elevation in serum creatinine is seen when compared with the base line.
**-Statistically significant (p<0.05) but without clinical relevance difference in serum creatinine seen while comparing Amlodipine with Cilnidipine
treatment.

Discussion
Present study shows (Table 1) no significant change in
blood urea after 12 months of treatment with Amlodipine (from
25.33±4.62 to 25.95±3.86; p 0.0563 in DM(-) and from 24.92±5.01
to 25.27±4.59; p 0.3483 in DM(+) patients) or Cilnidipine (from
24.83±5.31 to 24.72±4.89; p 0.7560 in DM(-) and from 24.85±5.79
to 25.07±5.4; p 0.5471 in DM(+) patients) in both diabetic and
non-diabetic patients. When comparing the effect of Amlodipine
and Cilnidipine no statistically significant difference in blood urea
level seen till 12 months (p=0.0839 in DM (-) and p 0.8435 in DM
(+)) of treatment (Table 1). Kaur et al. [7] observed no change
of urea level after 6wks of treatment. Masuda et al. [8] showed
that there were no significant differences between Cilnidipine
treatment and Amlodipine treatment in terms of BUN and serum
creatinine, when the analysis was performed on the entire
population. Another animal study by Konda et al. [9] showed
that, “increase in BUN, plasma creatinine level and decrease in
creatinine clearence were inhibited by Cilnidipine compare to
vehicle.”

Present study showed that serum creatinine concentrations
(Table 2) at 12 months was elevated than that of baseline, in
patients who were on Amlodipine treatment (from 0.848±0.132
to 0.898±0.139; p<0.0001, 95% CI, 0.0439<0.0509<0.0579, in
DM (-) and from 0.843±0.115 to 0.902±0.125; p<0.0001, 95% CI,
0.0516<0.0585<0.0655 in DM (+)) with statistically significant but
without any clinical important. On the other hand the group that
were on Cilnidipine treatment (from 0.85±0.141 to 0.853±0.138;
p=0.4296 in DM(-) and from 0.851±0.122 to 0.851±0.125;
p=0.8720 in DM(+)) showed no statically significance as well as
clinical relevance, though there was initially rising trends was
seen with Cilnidipine treatment. While comparing the effect of
Amlodipine and Cilnidipine no statistically significant difference
in serum creatinine level was seen till 6 months of treatment, but
at the end of 12 months statistically significant difference seen
(p=0.0400, 95% CI, 0.002<0.045<0.088 in DM(-) and p=0.0456,
95% CI, 0.00033<0.051<0.102 in DM(+) patients) in both diabetic
and non-diabetic patients without clinical relevance also (Table
2). Above observation can be explained by the different effect
of Amlodipine and Cilnidipine on intraglomerular pressure,
glomerular hyperfiltration and effect on microalbuminuria
(discussed later in this section). Blood pressure was wellcontrolled in both groups as discussed earlier, so it can rule out
any influence of hypertensive effects on intraglomerular pressure.
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According to CAO Binquan et al. [10] Cilnidipine group
showed an increase in serum creatinine levels after six months
of treatment and decrease to baseline value in twelve months
that collaborates with the present study. The cross over study
of Hatta et al. [11] “showed serum creatinine concentrations at
12 months were elevated in the group of patients who remained
on their L-CCB but not in the group that was switched to
Cilnidipine” goes with present study. Streeten et al. [12] showed
that a signiﬁcant increase in serum Cr in the Cilnidipine group
contradict present study, but they included patients with chronic
glomerulonephritis and diabetic nephropathy. Kaur et al. [7]
study concluded, no change in serum creatinine after 6 wks of
treatment with Cilnidipine that does not justify present study
as it is short term. Collins et al. [13] showed the serum Cr was
slightly increased in both groups, but after 1 year of treatment,
(Cilnidipine from 1.27±0.58 to 1.37±0.72 vs. Amlodipine from
1.29±0.60 to 1.45±0.83mg/dl) corobborate present study, and it
is obvious Amlodipine elevate creatinine more than Cilnidipine.
Fujisawa et al. [14] shows significant elevation of creatinine
level after 3 months of Cilnidipine treatment in diabetic patients,
present study also shows significant elevation of creatinine level
after 3 months of Cilnidipine treatment in DM(+) patients (from
0.852±0.122 to 0.862±0.127; p<0.0001), this is also seen in nondiabetic patients. In the renal sub analysis of CASE-J trial, the
Amlodipine-treated group manifested greater numbers of renal
event (i.e., doubling of serum creatinine or end-stage renal failure);
[15] and the serum Cr concentration increased signiﬁcantly at the
end of the1-year Amlodipine treatment seen on study of Kumagai
et al. [16] corroborate present study. Toba et al. [17] observed
that “administration of Cilnidipine to the DOCA-salt hypertensive
rat reduced proteinuria, normalized the levels of creatinine,
creatinine clearance and attenuated glomerulosclerosis and
interstitial fibrosis, as well as the expression of collagen I/IV and
TGF-β, despite the absence of any reduction in blood pressure,
unlike amlodipine” also goes with present study. Biron et al. [18]
showed that significant serum creatinine reduction from baseline
after 2wks of treatment with Cilnidipine contradict present study.
The study of Jalal et al. [19] concluded that Amlodipine reduce
creatinine after 8wks of treatment without statically significance
contradict present study.
The possible mechanisms by which Cilnidipine acts as a
renoprotective in respect to anti proteinuric action are, inhibition
of glomerular hypertension and hyperfiltration by decrease in
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SNS68 and RAAS55 activation as discussed previously (on creatinine
section), and protection of podocyte by its antioxidant property.
In diabetes, the main mechanisms of glomerular hyperfiltration
(which may underlie the initiation and progression of DN) are by,
(a) increases in the levels of hormones, such as insulin-like growth
factor 1 [20], atrial natriuretic peptide [21] (b) intracellular
accumulation of sorbitol and protein glycosylation [22] (c) reduced
C-peptide levels and increasedcyclooxygenase-2 activity (d)
exaggerated tonic influences of K+ channels on afferent arteriolar
function likely act in concert with impaired Ca2+ influx responses
to changes in membrane potential promote afferent arteriolar
vasodilation [23] and (e) activated tubuloglomerular feedback,
which is caused by increased tubular sodium reabsorption
through hyperinsulinemia and hyperglycemia. Sympathetic nerve
activation is not thought to be a major mechanism of glomerular
hyperfiltration in Diabetic Nephropathy [24]. According to
SAKURA trial36 the sympatholytic action of Cilnidipine, although
mild enough to protect the nondiabetic kidney from injury, may
be too weak to counteract the glomerular hyperfiltration in the
diabetic kidney caused by huge afferent arteriolar vasodilation.

Present result can be explained by another pleotrophic effect
of Cilnidipine also exert its renoprotective action. Lipophilicity
of Cilnidipine is greater than that of Amlodipine, which implies
that Cilnidipine itself can reduce oxidative stress independently
in addition to its N-type Ca2+ channel blockade action. Excess
reactive oxygen species play an essential role in the development
of a variety of renal diseases such as glomerulonephritis and
tubulointerstitial nephritis. Indeed, in the kidney, Cilnidipine
significantly inhibited the increase in NADPH oxidase-derived
superoxide production, whereas Amlodipine had no effect on the
activation of NADPH oxidase in the deoxycorticosterone acetatesalt rat. Also, cilnidipine elicits podocyte protection and antiproteinuric effect in SHR/ND mcr-cp rat model of spontaneous
hypertension through the reduction of renal Ang II level and a
subsequent reduction in oxidative stress [25]. N-type Ca2+ channels
localized in podocyte have been shown to play an important role
in angiotensin II-induced superoxide production, which may
partly explain the renoprotective mechanisms of Cilnidipine.
Antiproteinuric effect of Cilnidipine in this present study and is
in part explained by its superior antioxidant activity. Lei et al. [26]
conclude that cilnidipine suppressed proteinuria and albuminuria
by attenuating podocyte injury andrenal nerves have a limited
contribution to the cilnidipine-induced reno-protective effects in
HS-UNX-SHR. Soeki et al. [27] shows Cilnidipine probably exerts a
greater renoprotective effect through its antioxidative properties.

Conclusion

From this study it can be concluded that Cilnidipine has
a better renoprotective profile than Amlodipne in terms of
creatinine, eGFR and UACR. Hence, in hypertensive patients with
renal compromise, Cilnidipine could be the better calcium channel
blocker than Amlodipine.
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