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Abbreviations
ACR: Albumin Creatinine Ratio;

AHA: American Heart Association;

CCB: Calcium Channel Blockers;

CI: Confidence Interval;

DM(-): Non Diabetic;

DM(+): Diabetic;

EF: Ejection Fraction;

EFS: Endocardial Fractional Shortening; 

HOCM: Hypertrophic Obstructive Cardio Myopathy; 

LVH: Left Ventricular Hypertrophy; 

LVM: Left Ventricular Mass;

LVMI: Left Ventricular Mass Index;

NS: Statistically non-Significant; 

RAAS: Renin Angiotensin Aldosterone System; 

RWT: Relative Wall Thickness; 

S: Statistically Significant;

SD: Standard Deviation;

SNS: Sympathetic Nervous System;

W/C: Waist Circumference

Introduction
It is now acknowledged that, apart from mechanical stress of 

pressure overload, various neurohormonal substances independently 
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exert trophic effects on myocytes and non myocytes in the heart and 
cause left venticular hypertrophy [1]. As shown in Table 1, trophic 
factors include angiotensin II, aldosterone, norepinephrine, and insulin 
which directly promote myocyte hypertrophy and matrix deposition 
independent of their effects on systemic arterial pressure [2,3]. A 
series of cytokines and growth factors including transforming growth 
factor beta, fibroblast growth factor, and insulin growth factor that 
are produced and stimulated by above mentioned trophins, causes 
stimulation of cardiac protein synthesis and hypertrophy. While 
elevated systemic arterial pressure is important in pathogenesis of left 
ventricular hypertrophy, a genetic basis must have a role as the extent 
of cardiac growth and response to increased pressure loading is not 
always uniformly associated among hypertensive patients [4]. Thus, 
hypertensive patients of mild to moderate extent may also present with 
severe hypertrophy. In addition, concentric or an eccentric type of left 
ventricular remodelling is independent of the extent of hypertension.

In experimental animals, the correlation between severity of cardiac 
hypertrophy and severity of peripheral vascular resistance was seen [5]. 
In another study, it was seen that echocardiographically determined 
LV mass correlated significantly with vascular resistance in the calf 
[6]. The relationships between systemic hemodynamic and the pattern 
of LV anatomy as well as significant positive correlation was observed 
between total peripheral resistance and end-diastolic LV relative wall 

Abstract
Left ventricular hypertrophy is one of the commonest cardiac sign seen in hypertensive patients. According to 

American Heart Association and Joint National Committee VIII calcium channel blockers are first line drug in treatment 
of hypertension. Previous meta-analysis shows Calcium channel blocker can reduce left ventricular hypertrophy by 
9-11%. The study was undertaken to evaluate and compare the efficacy of Amlodipine and Cilnidipine on Left ventricular
hypertrophy and Systolic function. Total 48 patients were selected and enrolled as study participants. The patients were
then divided as (1) Hypertensive group (n=22) and (2) Diabetic hypertensive group (n=26) - selected patients received
either Amlodipine (2.5 to 10 mg) or cilnidipine (5 to 20 mg) with or without Angiotensin receptor blockade along with
antidiabetic medication. Echocardiography report done to all selected patients at baseline and 12 months. Amlodipine
and Cilnidipine, both can reduce left ventricular mass, left ventricular mass index, and relative wall thickness with
statistical significance but without any clinical relevance when compared with the baseline. The total mean reduction in
percentage of above parameters was more with Cilnidipine treated arm than Amlodipine. Both drugs have no effect on
cardiac systolic function i.e., ejection fraction and endocardial fractional shortening. From this study it can be concluded
that Cilnidipine is better in reducing left ventricular hypertrophy than Amlodipine in hypertensive patients without any
deleterious action on systolic function.



Citation: Sarkar S, Srivastava V, Mohanty M (2017) Comparison of Efficacy of Amlodipine and Cilnidipine on Left Ventricular Hypertrophy amongst 
Hypertensive Patients. J Hypertens (Los Angel) 6: 244. doi: 10.4172/2167-1095.1000244

Page 2 of 8

Volume 6 • Issue 3 • 1000244J Hypertens (Los Angel), an open access journal
ISSN: 2167-1095

thickness (RWT) in essential hypertensive patients is well established 
[7].

The recent reliable evidence for an association between increased 
cardiac sympathetic activity and hypertensive LV hypertrophy in 
humans [8]. Angiotensin II and aldosterone were demonstrated to play 
an important role in the development of ventricular remodelling in 
animal model [9]. Catecholamine hypothesis of LVH was inferred from 
studies using sympathetic agonists [10] and antagonists [11] in intact 
animals. It was also seen that, in tissue-cultured of cardiac myocytes 
in presence of norepinephrine, alfa receptor is responsible for protein 
synthesis [12]. Some studies in essential hypertensive patient had shown 
a positive relationship between plasma norepinephrine concentration 
and LV mass as well as a greater reduction in LV mass was seen than 
blood pressure reduction during treatment with sympatholytic drugs 
[13-15]. But these results have not been consistently observed [16]. 
However, study on pheochromocytoma patient suggests that reliability 
of the catecholamine hypothesis to clinical hypertension may be limited 
[17].

Various experiments have shown that renin-angiotensin system 
activity is responsible for myocardial hypertrophy. It was also reported 
that radiolabeled angiotensin II is rapidly localized in nuclei of cardiac 
and smooth muscle cells [18], and a significant increase in ventricular 
weight after 6 days of angiotensin II infusion at a mildly pressor dose was 
also documented [19]. Some studies of patients treated with angiotensin 
converting enzyme inhibitors have suggested that echocardiographic 
LV mass may decrease more than expected for the induced reduction 
in blood pressure, [20] but this finding has not been consistent [20-22].

According to JNC VIII and AHA guidelines calcium channel 
blockers are first line of treatment in treatment of hypertension both 
general black and non-black population (including those with diabetes) 
[23]. Treatment of hypertension is carried out by long acting CCB, on 
the basis of different sub types of calcium channels they block. All the 
3rd generation calcium channels acts significantly only on voltage gated 
L-type calcium channels, expressed on vascular smooth muscle [24]. A 
unique 4th generation 1, 4 dihydropyridine derivative calcium channel 
blocker Cilnidipine, that inhibits multiple calcium channels have been 
developed over the past decade. Cilnidipine acts significantly both 
on N-type calcium channels located on peripheral sympathetic nerve 
fibres and L-type calcium channels located on vasculature is approved 
for therapy of essential hypertension [25].

The strong antihypertensive effect of CCB has been reported 
to cause reflex activation of the SNS and RAAS [26]. Furthermore, 
excess calcium levels have been reported to inhibit renin expression 
in juxtaglomerular cells by the direct inhibition of gene transcription 
and destabilization of renin mRNA [27]. L-type CCB might therefore 
increase renin transcription in the juxtaglomerular cells. However, the 
blockade of T- and N-type calcium channels did not affect calcium 
influx in these cells [28]. Cilnidipine, an L/N type CCB, has been 
reported to suppress the SNS over-activation associated with RAAS 
activation by blocking N-type calcium channels and to inhibit renin 
transcription in juxtaglomerular cells [29-32]. So Cilnidipine could 
attenuate the SNS and RAAS activation induced by its own blockade of 
L-type calcium channels.

Aims and objective

With this background knowledge present study was undertaken to 
throw some light into the effect of two different CCBs on cardiovascular 
parameters:

(i) Comparative assessment of Amlodipine or Cilnidipine, in 
reducing left ventricular hypertrophy.

(ii) Comparison of effect of Amlodipine and Cilnidipine on 
systolic function.

(iii) To compare the above mentioned parameters in diabetic and 
non-diabetic hypertensive patients.

Materials and Methods
Overview of the experiment

This was 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.

Selection of study population:

Inclusion criteria:

Age: ≥ 40 yrs ≤ 60 yrs.

BMI ≥ 18.5 ≤ 29.99 kg m-2 (normal and pre-obese). Sex: Both sex.

New essential hypertensive patients with stage 1 and stage 2 
hypertension according to the JNC 7 (those SBP<180 and DBP<110) 
- who were initiated with Amlodipine (2.5 to 10 mg) or Cilnidipine (5 
to 20 mg) treatment.

Uncontrolled hypertensive (essential) patients on ARB/ACEI who 
were started with Amlodipine (2.5 to 10 mg) or Cilnidipine (5 to 20 mg) 
treatment as add on therapy. Controlled diabetic patient (HBA1c ≤ 7).

Exclusion criteria:

Age : <40 yrs >60 yrs.

BMI : <18.5 to >29.99 kg m-2.

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

Patients of secondary hypertension or taking antihypertensive 
medicine other than additional ACEI / ARB.

Uncontrolled diabetes (HBA1c >7).

Patient with liver, kidney and thyroid disease.

Patients with heart failure, CAD, heart block and aortic stenosis. 
On NSAID for long term; corticosteroid and sex steroids. Any other 
chronic illness (RA, TB, PEM). Alcoholic (consume more than 
moderate amount), smoker.

Patient recruitment and grouping

Patients with hypertension meeting the above criteria, reporting in 
the department of medicine between September 14 to August 16 for 
their treatment, were enrolled in study. Total 62 patients were screened 
and examined, amongst them 57 patients were selected and enrolled 
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 (1) Hypertensive group- selected 
patients received either Amlodipine (2.5 to 10 mg) or cilnidipine (5 to 
20 mg). (2) Diabetic hypertensive group - are also grouped accordingly 
(The grouping is depicted by flowchart below). Patients were instructed 
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to attend the hypertension clinic immediately in case of any adverse 
event, along with advised for salt restriction (no added salt) and regular 
physical exercise. Diabetic hypertensive patients were also advised for 
strict diabetic diet as prescribed by dietician and to continue their anti-
diabetic medication and regular follow up at OPD for control of diabetes. 
All patients were also advised to stop addiction if any. Adherence was 
monitored by pill count. All patients were examined periodically at 
intervals 14 days, 1 m, 3 m, 6 m, and 12 m. Dose of amlodipine and 
cilnidipine were titrated and additional antihypertensive (ARB/ACEI) 
were added by physician according to their BP goal during first month. 
We exclude the data of drop out participants (total no of dropout 9), 
patients withdrawing consent, intolerable to medication, doctor’s 
discretion, loss of follow-up and any protocol violation like those 
patients for whom additional anti-hypertensive were added other than 
ARB or ACEI for inadequate BP control. Ultimately the study was 
continued with total 48 patients amongst them, 22 were hypertensive 
(on Amlodipine n=12, on Cilnidipine n=10) and 26 were diabetic 
hypertensive patients (on Amlodipine n=12, on Cilnidipine n=14). The 
grouping is depicted by flowchart below (Figure 1).

Echocardiography (2D and M mode)

Echocardiography (2D and M mode) was done to all patients at 
initiation and at the end of the study. That excluded any valvular heart 
disease, cardiomyopathy, wall hypokinesia, HOCM, ishemic heart 
disease, heart failure i.e., those patients having heart disease at base line. 
We measured left ventricular mass (LVM), left ventricular mass index 
(LVMI), relative wall thickness (RWT), endocardial fractional shortening 
(EFS) by online computer based calculator provided by Canadian 
Society Of Echocardiography (http://csecho.ca/mdmath/?tag=lvmlvmi) 
from the parameters given in the echocardiography report i.e., LVEDD 
(left ventricular end-diastolic diameter), LVESD (left ventricular end-
systolic diameter), PWTd (diastolic posterior wall thickness), SWTd 
(diastolic septal wall thickness). We got the Ejection Fraction report 
from the echocardiography report itself.

Analysis of data by applying statistics 

The collected data of the above mentioned parameters was compiled, 
tabulated and entered in Microsoft Excel 2013 (15.0.4551.1011) and 
statistically analysed by using Graph Pad Prism 7 (http://graphpad.
com/quickcalcs/ttest1/?Format=C) for determination of significance. 
The result of this analysis was used to provide the final comparison 
of data to finalize the study results. ‘p’ value was determined to finally 
evaluate the levels of significance based on the data related to drug 
efficacy using paired and unpaired T-test and Fisher’s test. ‘p’ value of 
<0.05 was considered significant. The clinical relevance of the results in 
the light of statistical analysis was displayed (at 95% CI) and discussed. 
Also, the comparison of the cost as per the efficacy was carried out in 
MS Excel Spreadsheet 2013.

Determination of predetermined clinical relevant margin

Minimal clinical important difference (MICD) or clinically 
meaningful difference (CMD) was determined taking into account of 
previous meta-analysis [33,34] on LVH reduction by antihypertensive 
and potential source of variability in 2D [35] / M-mode [36-42] 
measurement. In the present study, change in 17 gm for LVM, 10 gm 
m-2 for LVMI and 0.04 for RWT (i.e., 10% variation of LVM, LVMI and 
RWT from baseline of total study population was taken as MICD.

Results
Table 2 shows both groups i.e., hypertensive and diabetic 

Figure 1: Flowchart depicts the grouping procedure.

Hypertension
Neurohormonal factors (growth stimulation)

Angiotensin II
Aldosterone

Norepinephrine
Insulin and other growth factors

Genetic Influences.

Table 1: Factors promoting left ventricular hypertrophy.

hypertensive patients, are identical including medication, as statistical 
analysis of all baseline data were appeared to be non-significant.

Table 3 shows statistically highly significant (p<0.001) reduction 
in LVM, LVMI and RWT were seen with Amlodipine and Cilnidipine 
(without any clinical relevance) treatment in both hypertensive and 
diabetic hypertensive patients when compared with the base line.

Table 4 shows the reduction in LVM, LVMI and RWT when 
compared between Amlodipine and Cilnidipine amongst hypertensive 
and diabetic hypertensive patients, was observed to be statistically 
significant (except RWT in diabetic).

Discussion
Table 2 shows the comparison of demographic (Age, sex, BMI, 

waist circumference, weight, height), baseline parameters, prescribing 
pattern of antihypertensive drug and dose (Amlodipine or Cilnidipine 
with or without additional ARB) between Amlodipine and Cilnidipine 
group in hypertensive and diabetic hypertensive patients. There was no 
significant difference noted between these two groups at the initiation 
of the study. Table 3 also shows that at initiation all echocardiography 
parameters like LVM, LVMI, RWT, eFS, EF were comparable in both 
group.

Present study shows that (Table 3) there was statistically significant 
reduction in Left Ventricular Mass (LVM) from base line with 12 
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Hypertensive Patients Diabetic Hypertensive Patients

Data Analysed
N=22 N=26

P P
( Mean ± SD) Amlodipine Cilnidipine Amlodipine Cilnidipine

N=12 N=10 Value N=12 N=14 Value

Sex F/M 6/6 4/6
0.6914

4/8 5/9
1.0000

NS* NS*

Age 56.83 ± 2.04
57.10 ± 0.7991 56.92 ±

56 ± 3.33
0.4598

2.81 NS 2.81 NS

BMI 21.58 ± 2.72
22.82 ± 0.3224 23.09 ±

23.05 ± 1.19
0.9692

3.03 NS 3.57 NS

W/C 30.24 ± 5.12 31.25 ± 5.1
0.6498

31.98 ± 4.4 31.72 ± 3.56
0.8717

NS NS

Weight
58.24 ± 64.23 ± 0.3244 65.88 ±

64.87 ± 12.7
0.8552

10.41 17.13 NS 15.29 NS

Height 5.28 ± 0.33
5.45 ± 0.3008

5.51 ± 0.28 5.49 ± 0.41
0.8813

0.44 NS NS

SBP
160.17 ± 162.90 ± 0.4399 157.17 ± 157.5 ± 0.9388

7.91 8.33 NS 9.88 10.28 NS

DBP 94.83 ± 5.77
94.30 ± 0.8521

93.67 ± 4.6 95.79 ± 4.21
0.2320

7.48 NS NS

On additional
4 5

0.7184
5 5

0.9203

ARBs NS NS

Amlo 2.5 mg/
3 2 4 6

Cilni 5 mg
0.9608 0.7189

Amlo 5 mg/
9 8 7 6

Cilni 10 mg NS NS

Amlo 10 mg/
0 0 1 2

Cilni 20 mg

*Note: SD - Standard deviation; BMI - Body mass index ; W/C - Waist circumferance ; SBP – Systolic blood pressure; DBP-Diastolic blood. NS- Non significant.  Statics 
applied: Unpaired t test and Fisher's exact test (*), Amlo - Amlodipine, Cilni - Cilnidipine, ARB - Angiotensin receptor blocker. *The table shows both group are identical 
including medication, as statistical analysis of all baseline data were appeared to be non-significant

Table 2: Showing the baseline, demographic parameters and medication used, of hypertensive patients including both hypertensive and diabetic hypertensive groups 
who had undergone echocardiography.

Hypertensive Patients Diabetic Hypertensive Patients

Data Analysed n=22 n=26
( Mean ± SD) Amlodipine Cilnidipine

P Value
Amlodipine Cilnidipine

P Value
N=12 N=10 N=12 N=14

Base 174.5 ± 192.8 ± 0.3263 148.33 ± 177.5 ± 0.2045
Line 42.5 42.45 NS 48.14 63.27 NS

LVM 12 *
168 ± 41.06

181.3 ± 0.4587 143.92 ± 165.43 ± 0.2845

Months 41.18 NS 44.79 53.94 NS
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P Value <0.0001 <0.0001 - 0.0045 0.0005 -
Base 107.42 ±

115 ± 23.87
0.4761 85.67 ± 104.14 ± 0.2033

Line 24.80 NS 27.73 41.59 NS

LVMI 12 * 103.85 ±
107.2 ± 22

0.7199 83.08 ± 96.93 ± 0.2718

Months 24.18 NS 25.85 35.24 NS

P Value <0.0001 0.0006 - 0.0036 0.0012 -

Base 0.402 ± 0.44 ± 0.2658
0.39 ± 0.07

0.40 ± 0.8255

Line 0.09 0.058 NS 0.07 NS

RWT 12 *
0.39 ± 0.08 0.42 ± 0.05

0.3921 0.382 ± 0.381 ± 0.9594

Months NS 0.06 0.06 NS

P Value 0.0003 <0.0001 - 0.0009 0.0003 -
Base 35.489 ± 34.54 ± 0.6357 34.54 ± 34.52 ± 0.9897
Line 4.51 4.71 NS 4.43 6.11 NS

eFS
12 35.41 ± 34.49 ± 0.6477 34.80 ± 34.8 ± 0.9995

Months 4.64 4.66 NS 4.39 6.17 NS
P Value 0.6742 1.000 - 0.7227 0.3356 -

Base 64.42 ± 63.40 ± 0.6371 63.58 ± 63.43 ± 0.9462
Line 4.81 5.13 NS 4.96 6.37 NS

EF 12
64.5 ± 4.81 63.4 ± 5.1

0.6092 63.67 ± 63.57 ± 0.9673

Months NS 4.89 6.54 NS

P Value 0.6573 0.7241 - 0.0830 0.0611 -

*Note: SD - Standard deviation; NS - not significant; LVM - Left ventricular mass; LVMI - Left ventricular mass index; RWT - Relative wall thickness; eFS - Endocardial 
fractional shortening; EF - Ejection fraction; Statics applied :: Unpaired t test and paired t test. (*): Statistically highly significant ( p < 0.001 ) reduction in LVM, LVMI and 
RWT were seen with Amlodipine and Cilnidipine (without any clinical relevance) treatment in both hypertensive and diabetic hypertensive patients when compared with 
the base line

Table 3: Showing analysis of “Echocardiographic Parameters”, on comparison between amlodipine and cilnidipine treatment amongst both hypertensive and diabetic 
hypertensive patients.

Total mean Non diabetic hypertensive patients Diabetic hypertensive patients
reduction N 22 N 26

in (%)
Amlodipine Cilnidipine P Value Amlodipine Cilnidipine P Value

MEAN ±SD N 12 N 10 N 12 N 14
LVM 3.71 ± 1.78 6.02 ± 2.39 0.0172 S 2.53 ± 2.49 5.7 ± 3.72 0.0194 S
LVMI 3.56 ± 1.81 6.67 ± 3.53 0.0147 S 2.61 ± 2.31 5.65 ± 3.88 0.0263 S
RWT 3.14 ± 1.54 5.39 ± 2.09 0.0087 S 2.63 ± 1.69 4.24 ± 2.86 0.099 NS

*Note: SD - Standard deviation; S - significant; NS - not significant; LVM - Left ventricular mass; LVMI - Left ventricular mass index; RWT - Relative wall thickness; Statics 
applied; Unpaired t test. (*): The reduction in LVM, LVMI and RWT when compared between Amlodipine and Cilnidipine amongst hypertensive and diabetic hypertensive 
patients, was observed to be statistically significant (except RWT in diabetic)

Table 4: Showing comparison of total mean reduction in percentage of “Echocardiographic Parameters”, between amlodipine and cilnidipine treatment amongst both 
hypertensive and diabetic hypertensive patients.

months of cilnidipine treatment (p<0.0001; 95% CI. 8.28 <11.50 <14.72 
in DM (-) and p=0.0005; 95% CI, 6.35 <12.07 <17.79 in DM (+)) as 
well as Amlodipine treatment (p <0.0001; 95% CI, 4.21 <6.50 <8.79 in 
DM (-); p=0.0045; 95% CI, 1.69 <4.42 <7.15 in DM (+)) but without 
any clinical relevance. Similarly reduction in Left Ventricular Mass 
index (LVMI) from base line with 12 months of Cilnidipine treatment 
(p=0.0006; 95% CI, 4.36 <7.80 <11.24 in DM(-); p=0.0012; 95% CI, 3.44 
<7.21 <10.99 in DM(+)) and Amlodipine treatment, (p<0.0001; 95% 

CI, 2.40 <3.83 <5.26 in DM(-); p=0.0036; 95% CI, 1.04 <2.58 <4.13 in 
DM(+)) was statistically significant but without any clinical relevance. 
Present study also showed that there was statistically significant 
reduction in Relative Wall Thickness (RWT) (Table 3) from baseline 
with Cilnidipine treatment (p<0.0001; 95% CI, 0.017 <0.024 <0.032 in 
DM(-); p=0.0003; 95% CI, 0.010 <0.018 <0.026 in DM(+)) as well as 
with Amlodipine treatment (p=0.0003; 95% CI, 0.008 <0.013 <0.019 
in DM(-) ; p=0.0009; 95% CI, 0.005 <0.011<0.016 in DM(+)), but not 
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found to have any clinical importance.

A statistically significant difference in the total mean change, 
in percentage (Table 4) of the LVM (p=0.0172 DM (-); 0.0194 DM 
(+)), LVMI (p=0.0147 DM (-); 0.0263 DM (+)), was noted between 
Amlodipine and Cilnidipine group after 12 months of treatment in 
both DM (+) and DM (-) group. On the other hand total mean change 
in percentage of the RWT between Amlodipine and Cilnidipine group 
at the end of treatment is statistically significant (p=0.0087) in DM (-) 
group but not in DM (+) group (p=0.0998). The changes in all above 
parameters were more with Cilnidipine treated arm than Amlodipine 
as seen in present study (Figure 2).

One previous study showed LVMI was significantly decreased after 
6 months of Cilnidipine treatment, though there were no significant 
changes in LV end-diastolic and end-systolic dimensions [43]. Another 
study showed that in hypertensive patients with neurovascular 
compression of the rostral ventro-lateral medulla (increased 
sympathetic nerve activity), Cilnidipine reduces left ventricular 
mass [44], these two studies are corroborative with present study. A 
significant reduction in left ventricular mass index with relatively 
short course of Amlodipine [45], in the patients with concentric LVH, 
Amlodipine treatment produced significant regression in hypertrophy 
[46], as well as Amlodipine caused significant reduction in LV Mass and 
RWT coincides with present study [47].

In Dahl salt-sensitive rat model, Cilnidipine reduces relative 
wall thickness more than Amlodipine [48], Cilnidipine significantly 
improved LVMI than that of control CCBs group and Cilnidipine 
reduces LV mass index significantly after 3 months of the initiation of 
treatment whereas Amlodipine do so 6 months after the initiation of 
treatment, also corroborates with the result of present study [49,50].

The more change may be due to additional N-type calcium 
channel blocking property of Cilnidipine and thereby reduction of 
the neurohormonal factors apart from reduction of BP i.e., peripheral 
vascular resistance by conventional L type calcium channel blocking 
property of all CCB. The finding can be explained by, N-type Ca2+ 
channel blockade of Cilnidipine inhibit catecholamine release from 
the sympathetic nerve ending and adrenal gland [29,30], leading to 
suppression of the renin-angiotensin-aldosterone system [51], and 
suppression of aldosterone secretion from adrenocortical cells [52]. 
In contrast, Amlodipine might have activated the renin-angiotensin-
aldosterone system by increasing the sympathetic tone as well as by 
increase renin synthesis by JG cells [27,53,54]. Amlodipine decreases 
the mean blood pressure to a similar extent to that of Cilnidipine, 
established by number of previous studies. So it is obvious that 
Cilnidipine reduce the neurohormonal factors which are responsible 
for LVH whereas Amlodipine may increase those factors. Regression 
of LV mass was the larger in patients with the greater decrease in 
Plasma Aldosterone Concentration associated with antihypertensive 
medication regardless of CCB or ARB [55].

Present study also showed that there was no significant change 
(Table 3) in Endocardial Fractional Shortening (eFS) (with Amlodipine 
p=0.6742 DM(-); 0.7227 DM(+), with Cilnidipine p=1.000 in DM(-) 
and 0.3356 in DM(+)) and Ejection fraction (EF) (with Amlodipine p 
0.6573 DM(-); 0.0830 DM(+), with Cilnidipine p=0.7241 in DM(-) and 
0.0611 in DM(+)) after 12 months treatment by either drug.

When %FS was used as an index to evaluate LV systolic pump 
function, there were no significant changes in %FS during treatment 
with Cilnidipine [43], Cilnidipine treatment has no effect on EF and 
eFS [56], the left ventricular ejection fraction was unaltered after 

Figure 2: Bar diagram showing total mean decrease in LVM (left ventricular 
mass in gm), LVMI (left ventricular mass index in gm m-2), RWT (relative wall 
thickness) expressed in percentage with amlodipine and cilnidipine treatment 
after 12 months.

Amlodipine either at rest or during exercise [57,58] and Amlodipine 
did not affect LVEF at rest or during exercise [59], are corroborative 
with present study.

There were no difference in efficacy in reducing LVH was noted by 
both Amlodipine and Cilnidipine amongst hypertensive and diabetic 
hypertensive patients.

Conclusion
Present study concluded that Cilnidipine is better in reducing LVH 

(LVM, LVMI, RWT) than Amlodipine in hypertensive patients without 
any deleterious action on systolic function (eFS, EF) and both drug 
have similar action in diabetic and non-diabetic patients.

Novelty and Significance
It is well established in Framingham heart study by Levy D et al. 

that LVM is strongly associated with the incidence of coronary heart 
disease and for every increase of 50 gm/m in height corrected LVM 
there was (after adjustment for other risk factors) approximately a 
1.5-fold increase in cardiovascular disease and death rates either sex. 
So antihypertensive drugs which have better hypertrophy reducing 
property should preferred in the hypertension management. 

Long term hypertension is one of the causes of LVH, so 
antihypertensive drugs reducing both hypertension and left ventricular 
mass simultaneously are better choice.

Present study concluded that Cilnidipine is better in reducing LVH 
than Amlodipine in hypertensive patients without any deleterious 
action on systolic function and both drug have similar action in diabetic 
and non-diabetic patients.
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