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ABSTRACT 
Background: Efonidipine, an L and T-type calcium channel blocker (CCB), is known 
for effectively lowering blood pressure and targeting proteinuria by balancing 
glomerular capillary pressure. There remains a gap in understanding how its 
clinical benefits and safety profile compare to other CCBs, particularly those 
targeting L and N-type channels. The present trial evaluated the effect of 
Efonidipine and Cilnidipine on cardiovascular and renal outcomes in hypertensive 
patients. Methods: A randomized, comparative trial was conducted from May 2019 
to August 2023 in adults with hypertension (≥140/90 mmHg). The patients 
(n=1035) received one of the drugs daily for 90 days. The primary endpoint was the 
change in blood pressure with secondary endpoints including improvement in 
proteinuria, and safety assessment. Results: Both Efonidipine and Cilnidipine 
reduced blood pressure to a similar extent (Efonidipine, from 155.17 ± 10.38 to 
132.92 ± 9.60 mmHg, p<0.001; Cilnidipine, from 154.75 ± 10.05 to 132.90 ± 9.47 
mmHg, p<0.001) and maintained heart rate significantly lower from baseline 
(Efonidipine, from 83.5 ± 7.2 to 80.1 ± 6.3 beats/ min, p<0.001; Cilnidipine, from 
83.3 ± 6.9 to 80.0 ± 6.8 beats/min; p<0.001). Efonidipine demonstrated a more 
pronounced reduction (from 151.45 ± 4.4 to 123.52 ± 3.9 mg/g Cr, p<0.001) in 
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proteinuria compared to Cilnidipine (from 161.64 ± 8.9 to 152.10 ± 3.9 7.8 mg/g Cr, 
p=4240). An independent decrease in proteinuria relative to blood pressure 
reduction was observed with Efonidipine. Adverse events were similar between 
groups, with no incidences of peripheral edema. Conclusion: Efonidipine and 
Cilnidipine effectively controlled blood pressure and reduced proteinuria. The 
antiproteinuric effect was more apparent with Efonidipine. Efonidipine improves 
cardiovascular and renal outcomes and may be considered an initial treatment 
option in hypertensive patients. 
 
Keywords: Efonidipine, Hypertension, Cardioprotection, Renoprotection, Calcium 
Channel Blocker 

 
INTRODUCTION 

The prevalence of hypertension has doubled in the last decade, posing a considerable threat to 
millions of people globally [1] and exacerbating chronic kidney disease (CKD) [2]. Proteinuria, 
a marker of kidney dysfunction, is also a recognized risk factor for cardiovascular disease (CVD) 
in hypertensive individuals [3]. Hypertension and proteinuria elevate the risk of kidney 
damage, especially when both coexist [4]. Therefore, precisely managing these factors is 
essential to reduce the CVD risk and CKD progression. 
 
Effective blood pressure control can improve the prognosis of CKD. Calcium channel blockers 
(CCBs) have emerged as the preferred initial therapy for hypertension [5, 6]. A consistent blood 
pressure-lowering effect and minimal side effects are observed for CCBs [7] primarily with 
dihydropyridines (DHPs), a type of CCB [8]. However, selecting a DHP subtype based on its 
properties presents significant challenges. Typical DHPs mainly block L-type calcium channels, 
leading to reflex tachycardia [9]. Newer agents, with slow-onset and long-acting properties, 
target L- and T/N-type calcium channels, providing renal-protective effects by reducing 
glomerular hypertension [10, 11]. 
 

Efonidipine, a long-acting dual L- and T-type DHP-CCB, induces vasodilation by selectively 
inhibiting L-type calcium channels in vascular smooth muscle cells and regulates heart rate by 
inhibiting T-type calcium channels in the sinoatrial node (SA) [12]. Efonidipine is recognized 
for its negative chronotropic effect [13]. Efonidipine demonstrates a potent dilation of afferent 
and efferent arterioles to an equal extent in in-vitro [14] and in-vivo [15] studies. Furthermore, 
its beneficial effects in reducing proteinuria, as observed in clinical studies [16, 17], support its 
renoprotective action. Efonidipine is more effective in managing mild-to-moderate 
hypertension and renal functions compared to Amlodipine [18-20], Nifedipine [21] and ACE 
inhibitors [22]. Therefore, Efonidipine can favourably reduce CVD risk and CKD progression. 
Similarly, the antihypertensive literature reports the use of Cilnidipine (L- and N-Type CCB) in 
hypertensive patients and renal impairment compared with other first-line antihypertensive 
drugs commonly used in practice [22, 23]. 
 

Dual-acting DHP-CCBs have the potential to provide more benefits compared to those only 
targeting L-type channels. However, there is a limited direct comparative analysis of dual-
acting DHP-CCBs. The objective of this study is to evaluate the cardiovascular and 
renoprotective effects of dual-acting Efonidipine and Cilnidipine in hypertensive patients. 
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MATERIALS AND METHODS 
Patients 
Adults aged 18 years or older were enrolled in the study. The criteria for diagnosing 
hypertension with a blood pressure of ≥140/90 mmHg was as per the 7th Joint National 
Committee (JNC) hypertension guideline [24]. Naïve patients or patients who were not 
responding to their current blood pressure medication, necessitating a switch to alternative 
treatment were enrolled. Patients with cerebrovascular disease, congestive heart failure, sick 
sinus syndrome, cardiac rhythm abnormalities like sinus bradycardia or second- or third-
degree atrioventricular block, hypersensitivity, or contraindication to the study medications 
were excluded from the study. Pregnant or lactating women and those with childbearing 
potential who were not using adequate birth control were excluded from the study. 
 
Study Design 
This was a randomized, double-blind, multicentre, parallel-group, comparative trial conducted 
from May 2019 to August 2023 in 15 hospitals in 7 cities across India. The study followed the 
ethical standards outlined in the Declaration of Helsinki, the Good Clinical Practice guidelines 
laid down by the International Council for Harmonization, and the New Drugs Clinical Trial 
Rules, 2019, India. Approval for the study protocol was obtained from the ethics committees at 
each study centre. The written informed consent was obtained from the patients. The trial was 
prospectively registered with the ‘Clinical Trials Registry – India’ under registration number 
CTRI/2019/03/018167. The patients underwent eligibility assessment, informed consent, 
clinical and physical examinations for their eligibility in the study. Following the screening, 
eligible patients were randomly assigned to the Efonidipine group (Efonidipine 40 mg tablets) 
and the Cilnidipine group (Cilnidipine 10 mg tablets) in a 3:1 ratio. Centralized block 
randomization-maintained study blinding for both patients and investigators. The patients 
adhered to their assigned treatments for a duration of 90 days, and dosing compliance was 
monitored through the assessment of diary cards. 
 
Patients were followed up on the Day 30, 60, and 90 post-randomizations for blood pressure 
measurements and laboratory tests. Seated blood pressure was measured using a standard 
manual cuff sphygmomanometer at screening, baseline (before randomization), and each 
follow-up day. Blood pressure readings were averaged from three consecutive measurements 
of the dominant arm, with the first reading taken after 15 minutes of rest and the subsequent 
two readings recorded at 2-minute intervals. Heart rate was measured concurrently with blood 
pressure. Laboratory measurements mainly focused on renal function tests and analysis of 
urine samples. 
 
Assessment 
The primary endpoint was to assess the efficacy of Efonidipine compared to Cilnidipine in 
reducing mean sitting blood pressure among hypertensive patients. Secondary endpoints 
included the change in urine albumin/creatinine ratio (UACR) after 90 days of treatment, 
change in mean sitting blood pressure after 30 and 60 days of treatment, and the number of 
patients who achieved the target goal blood pressure after 90 days of treatment as per JNC 8 
guideline. Safety was evaluated by monitoring adverse events (AEs) throughout the study and 
assessed as per the World Health Organization-Uppsala Monitoring Centre Causality 
Categories. 
 



 
 

 

53 

Dewan, B., Shinde, S., Kondekar, S., & Motwani, N. (2024). A Prospective Efonidipine Efficacy Evaluation in Cardiovascular and Renal Outcomes in 
Hypertensive Patients: The PERFECT Trial. British Journal of Healthcare and Medical Research, Vol - 11(5). 50-64. 

URL: http://dx.doi.org/10.14738/bjhmr.115.17583. 

 

Statistical Methods 
The efficacy analysis primarily included patients who completed the trial as defined in the per-
protocol population. The safety was evaluated in patients who received at least one dose of 
study treatment. Descriptive data for continuous variables were presented as mean ± SD, while 
categorical variables were in number and percentage. The baseline characteristics of the 
patients were compared using an unpaired t-test and Pearson-chi2 test. A two-sample t-test was 
used to compare the change in blood pressure, heart rate, serum creatinine, UACR, and 
estimated glomerular filtration rate (eGFR) from baseline and between groups. Spearman Rank 
Correlation was used to correlate the two parameters. The categorical data were assessed using 
the Fisher exact or Pearson-chi2 test. The results from the trial were presented as comparative 
statistics with 95% confidence intervals (CI). The statistical significance was set at p<0.05. The 
analysis was performed with STATA statistical analysis software, version 15.0 (StataCorp LLC, 
USA). 
 
The sample size calculation was carried out to achieve 80% statistical power, assuming a mean 
reduction in blood pressure of 6.5 mmHg between the groups with a standard deviation of 12.4 
mmHg. The non-inferiority of Efonidipine compared to Cilnidipine was assessed using a margin 
of 10 mmHg for the mean difference in blood pressure at a one-sided significance level of 2.5%. 
Based on the sample size calculation, 238 patients were to be recruited in each arm. A 3:1 
randomization ratio was used to maximize the exposure of Efonidipine and enhance the 
precision within the Efonidipine group. The study required a sample size of at least 954 patients 
to fulfil the criteria for demonstrating non-inferiority. A 10% dropout rate was estimated and 
accordingly the planned sample size for this clinical trial was calculated to be 1,048 patients. 
 

RESULTS 
Patient Allocation and Baseline Characteristics 
A total of 1048 patients who met the eligibility criteria were randomized to either of the 
treatment groups. Among these, 1035 were treated with the Efonidipine (n=780) and the 
Cilnidipine (n=255) as per the randomization schedule. The 90-day treatment period was 
completed by 984 patients and considered for the efficacy analysis (Figure 1). The safety 
analysis included patients who had received at least one dose of the assigned treatment. 
 
The mean (SD) age of the patients was 46.47 (11.57) years; 61% of the patients were men 
(59.38%, Efonidipine group; 65.02%, Cilnidipine group). The mean (SD) body mass index was 
25.03 (3.2) kg/m2 with only 6% of patients above 30 kg/m2. The patients with diabetes and 
CKD were 190 (19.31%) and 71 (7.22%), respectively in the study. On average, the patients had 
a history of hypertension for 3.1 years. Baseline blood pressure and heart rate were similar in 
both treatment groups. Demographic and clinical characteristics were well distributed between 
the groups, and no significant differences between-group were observed (Table 1).  
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Figure 1: Disposition of patients in the study 

 
Table 1: Demographics and clinical characteristics of the patients at baseline 

Baseline characteristic Efonidipine group 
(n=741) 

Cilnidipine group 
(n=243) 

p-value a 

Age, years 46.40 ± 11.58 46.69 ± 11.55 0.7306 

< 60 years 653 (88.12) 213 (87.65) 0.8450 

≥ 60 years 88 (11.88) 30 (12.35) 

Gender, n(%)    

Male 440 (59.38) 158 (65.02) 0.1180 

Female 301 (40.62) 85 (34.98) 

BMI (Kg/m2) 25.00 ± 3.29 25.12 ± 2.83 0.6058 

Hypertension     

SBP (mmHg) 155.17 ± 10.38 154.75 ± 10.05 0.5877 

DBP (mmHg) 96.17 ± 5.69 96.00 ± 5.94 0.6848 

Heart rate (beats/min) 83.53 ± 7.20 83.33 ± 6.93 0.7145 

Grade of hypertension, n(%)    

Stage I hypertension 498 (67.21) 160 (65.84) 0.695 

Stage II hypertension 243 (32.79) 83 (34.16) 

Comorbidities, n(%)    

Diabetes 141 (19.03) 49 (20.16) 0.6968 

CKD 54 (7.29) 17 (7.00) 0.8788 

Serum creatinine (mg/dL) 1.03 ± 0.36 0.99 ± 0.21 0.1940 

eGFR (mL/min/1.73 m2) 75.41 ± 22.47 77.58 ± 21.35 0.1862 

BUN (mg/dL) 18.31 ± 6.45 17.58 ± 5.26 0.1110 

UACR (mg/g of creatinine) 151.45 ± 118.12 161.64 ± 138.53 0.2676 

Baseline medications, n (%)    

ACE inhibitors 64 (8.64) 18 (7.41) - 

ARBs 215 (29.01) 77 (31.69) - 

α-blockers 4 (0.54) 0 - 

β-blockers 46 (6.21) 16 (6.58) - 

CCBs 174 (23.48) 53 (21.81) - 

Diuretics 57 (7.69) 22 (9.05) - 

Statins 1 (0.13) 0 - 
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Multiple agents 99 (13.36) 31 (12.76) - 
Data are represented in Mean ± SD or Number (%). ACE: Angiotensin-converting enzyme; ARBs: angiotensin II 

receptor blockers; BMI: Body mass index; BUN: Blood urea nitrogen; CCB: Calcium channel blockers; CKD: 
Chronic Kidney Disease; DBP: Diastolic blood pressure; FDCs: Fixed-dose combinations; SBP: Systolic blood 
pressure; UACR: Urinary albumin/creatinine ratio. a T-test for continuous variables and Pearson chi2 test for 

categorical variables were used to calculate the p values 

 
Effect on Blood Pressure 
The systolic and diastolic blood pressure after 90 days of treatment were significantly reduced 
from baseline in both groups (Efonidipine group, △ 22.25/11.70, p<0.001; Cilnidipine group, 
△ 21.85/11.15, p<0.001). The reduction in blood pressure across the two groups was not 
statistically different. The treatment difference in systolic blood pressure was -0.45 mmHg 
(95%CI: -2.01 to 1.11; p = 0.5744), and that in diastolic blood pressure was -0.47 mmHg 
(95%CI: -1.34 to 0.40; p = 0.2895) (Table 2).  
 

 
Figure 2: Non-inferiority between Efonidipine and Cilnidipine 
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The upper limit of the 95%CI was below the margin of 10 mmHg, confirming the non-inferiority 
of the Efonidipine with the Cilnidipine treatment. It was observed that the Efonidipine was 
superior to the Cilnidipine in reducing diastolic blood pressure in patients with Stage II 
hypertension (Figure 2).  
 
The blood pressure target (140/80 mmHg) was achieved in 78% and 76% of the patients in the 
Efonidipine and Cilnidipine groups, respectively. Figure 3 presents the number of patients who 
achieved their target blood pressure in subgroups. 
 
Effect on Heart Rate  
Heart rate was significantly reduced at the end of the study in both groups compared with 
baseline (Efonidipine group, from 83.53 ± 7.20 to 80.13 ± 6.35 beats/ min; △ 3.39; 95%CI: 2.70 
to 4.09; p<0.001); Cilnidipine group, from 83.33 ± 6.93 to 80.01 ± 6.19 beats/min; △ 3.32; 
95%CI: 2.15 to 4.49; p<0.001), however, there was no significant difference (△ 0.07; 95%CI: -
1.04 to 0.88; p=0.8747) between the groups (Table 3). 
 

 
Figure 3: Number of patients who achieved target blood pressure at the end of the study. The 
target of blood pressure in patients ≥ 60 years was 150/90 mmHg whereas 140/90 mmHg in 
the rest of the subgroups as per JNC8 guideline. DM: Diabetes Mellitus; CKD: Chronic Kidney 

Disease. The Efonidipine and Cilnidipine groups had similar rates of patients achieving target 
blood pressure, with no significant difference (p>0.05) in subgroups. 
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Table 2: Change in blood pressure 
 SBP (mmHg)  DBP (mmHg) 

 Efonidipine 
group 

Cilnidipine 
group 

Between-group difference  Efonidipine 
group 

Cilnidipine 
group 

Between-group difference 

Mean difference 
(95%CI) a 

p-
value 

Mean difference 
(95%CI) a 

p-
value 

All patients 

Day 0 155.17 ± 
10.38 

154.75 ± 10.05 - -  96.17 ± 5.69 96.00 ± 5.94 - - 

Day 30 146.44 ± 9.99 b 145.65 ± 9.70 b 0.32 
(-0.57 to 1.20) 

0.4819  90.85 ± 5.46 b 90.88 ± 5.65 b -0.20 
(-0.87 to 0.46) 

0.5462 

Day 60 138.89 ± 9.48 b 138.52 ± 9.67 b -0.02 
(-1.26 to 1.22) 

0.9765  87.26 ± 4.83 b 87.51 ± 5.19 b -0.38 
(-1.14 to 0.38) 

0.3265 

Day 90 132.92 ± 9.60 b 132.90 ± 9.47 b -0.45  
(-2.01 to 1.11) 

0.5744  84.47 ± 4.39 b 84.84 ± 4.75 b -0.47 
(-1.34 to 0.40) 

0.2895 

Stage I hypertension 

Day 0 149.61 ± 5.87 148.97 ± 5.65 - -  93.79 ± 3.45 93.56 ± 3.96 - - 

Day 30 141.98 ± 6.79 b 141.06 ± 6.73 b 0.25 
(-0.67 to 1.18) 

0.5899  89.33 ± 4.20 b 88.88 ± 4.39 b 0.21 
(-0.44 to 0.86) 

0.5241 

Day 60 135.82 ± 7.23 b 134.91 7.42 b 0.31 
(-0.93 to 1.55) 

0.6273  86.34 ± 3.76 b 86.04 ± 3.81 b 0.09 
(-0.64 to 0.83) 

0.8016 

Day 90 130.77 ± 7.76 b 130.48 ± 7.63 b -0.35 
(-1.88 to 1.17) 

0.6493  84.07 ± 4.01 b 83.76 ± 3.90 b 0.17 
-0.70 to 1.04 

0.7054 

Stage II hypertension 

Day 0 166.56 ± 8.04 165.90 ± 6.72 - -  101.05 ± 6.26 100.69 ± 6.33 - - 

Day 30 155.59 ± 9.25 b 154.51 ± 8.32 b 0.31 
(-1.49 to 2.11) 

0.7354  93.96 ± 6.36 b 94.76 ± 5.81 b -1.11 
(-2.54 to 0.32) 

0.1284 

Day 60 145.16 ± 10.40 b 145.48 ± 9.75 b -0.95 
(-3.30 to 1.40) 

0.4276  89.16 ± 6.08 b 90.33 ± 6.26 b -1.47 
-3.01 to 0.07) 

0.0612 

Day 90 137.32 ± 11.38 b 137.57 ± 10.88 b -1.04 
(-3.91 to 1.83) 

0.4754  85.29 ± 4.99 b 86.94 ± 5.51 b -1.94 
(-3.53 to -0.36) 

0.0166 

Data is expressed as mean ± SD; DBP: Diastolic blood pressure; SBP: Systolic blood pressure 
a Day 0 versus Day 30, 60, and 90 in both groups; b p<0.001 compared to Day 0 

 
Table 3: Change in heart rate 

 Heart rate (beats per min) 

 Efonidipine group Cilnidipine group Between-group difference 

Mean difference (95%CI) a p-value 

Day 0 83.53 ± 7.20 83.33 ± 6.93 - - 

Day 30 81.87 ± 6.36 b 82.06 ± 5.99 c -0.38 (-1.00 to 0.24) 0.2242 

Day 60 81.12 ± 5.90 b 80.84 ± 5.97 b -0.08 (-0.73 to 0.90) 0.8385 

Day 90 80.13 ± 6.35 b 80.01 ± 6.19 b -0.08 (-1.04 to 0.88) 0.8747 
Data is expressed as mean ± SD 

a Day 0 versus Day 30, 60, and 90 in both groups; b p<0.001 and c p=0.0304 as compared to Day 0 

 
Renoprotective Effect 
Serum creatinine levels were significantly reduced in both groups after 90 days of treatment 
(Efonidipine group: 1.03±0.01 to 0.94±0.007 mg/dL, p<0.001; Cilnidipine group: 1.0±0.2 to 
0.95±0.01 mg/dL, p= 0.0058). The difference between the two groups was non-significant (△ 
0.09±0.3 vs. 0.05±0.2; p=0.0707). The eGFR was significantly improved in the Efonidipine (△ 
6.93; 95%CI: 4.46 to 9.41; p<0.001) and Cilnidipine (△ 4.11; 95%CI: 0.29 to 7.93; p=0.0353) 
groups. Furthermore, the increased levels of eGFR were strongly (Spearman's r for Efonidipine: 
-0.9688 and Cilnidipine: -0.9657) and significantly (p<0.001) correlated with the decrease in 
serum creatinine in both groups. 
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Figure 4: Correlation between baseline UACR and % change in UACR. Efonidipine effectively 
reduced Urinary albumin/creatinine ratio (UACR) compared to Cilnidipine, demonstrating 
proactive management of proteinuria in both stage 1 (blue circles) and stage 2 (red circles) 

hypertension. 
 

The UACR decreased from its baseline values in both the Efonidipine (Spearman r = -0.3013, 
p<0.001) and the Cilnidipine (Spearman r = -0.2019, p=0.0019) group (Figure 4). However, the 
UACR significantly reduced in the Efonidipine group (151.45 to 123.52 mg/g of Cr, p<0.001) 
compared to the Cilnidipine group (161.64 to 152.10 mg/g of Cr, p=0.4240) (Figure 5). A 
significant correlation was observed between the reduction of UACR and the reduction of blood 
pressure in the Cilnidipine group (for systolic blood pressure: Spearman r = 0.2130, p=0.0010; 
and for diastolic blood pressure: Spearman r = 0.1328, p= 0.0425). Whereas, in the Efonidipine 
group, no correlation was observed (for systolic blood pressure: Spearman r = 0.0176, 
p=0.6387; and for diastolic blood pressure: Spearman r = 0.0472, p= 0.2073) (Supplementary 
Material). These findings indicate that Efonidipine reduces proteinuria independently of its 
blood pressure-lowering effects, whereas Cilnidipine does not. 
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Figure 5: Change in UACR. UACR: Urinary albumin/creatinine ratio; DM: Diabetes Mellitus; CKD: 

Chronic Kidney Disease. *Blood pressure after Day 90. 

 
Adverse Effects and Tolerability 
The incidences of adverse events were low and similar in the Efonidipine group (2.18%) and 
Cilnidipine (1.96%) groups (p=0.8290). The reported adverse events were mild in severity and 
resolved without sequel (Table 4). No peripheral edema was seen in either of groups. There 
was no severe adverse event reported. The study treatments were well-tolerated. The 
investigators reported drug tolerability in 93.8% of Efonidipine-treated patients and 91.4% of 
Cilnidipine-treated patients. 
 

Table 4: Adverse events 
 Efonidipine 

n(%) 
Cilnidipine 
n(%) 

Headache 7 (0.90) 2 (0.78) 

Nausea 5 (0.64) 1 (0.39) 

Abdominal pain 2 (0.26) 0 
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Dizziness 2 (0.26) 0 

Vomiting 1 (0.13) 1 (0.39) 

Giddiness 0 1 (0.39) 

Total adverse events 17 (2.18) 5 (1.96) 

 
DISCUSSION 

High blood pressure is a key controllable factor in reducing the risk of CVD, renal failure, and 
mortality. Studies have demonstrated that BP-lowering interventions should be initiated when 
BP exceeds thresholds to reduce the risk of CVD and CKD [25, 26]. DHP-CCBs serve as an 
effective agent that reduces BP with minor adverse effects and are recommended as 
monotherapy or in combination for the treatment of hypertension. In this trial, Efonidipine and 
Cilnidipine have reduced blood pressure to a similar extent as reported in earlier studies [20, 
23, 27, 28]. Despite the effective blood pressure-lowering abilities of L-type CCBs, their 
utilization can be limited in patients with angina because of their potential to increase heart 
rate. Both the studied drugs decreased the heart rate significantly. These findings indicate that 
Efonidipine and Cilnidipine modulate heart rate by acting not only on L-type calcium channels 
but also on T and N-type calcium channels respectively. Efonidipine has been reported to have 
stronger negative chronotropic effects than Cilnidipine due to its specific inhibition of T-type 
calcium channels [29, 30]. Whereas, Cilnidipine regulates the heart rate by attenuating cardiac 
sympathetic nerve activity [31]. The collective evidence indicates that Efonidipine has a dual 
impact on regulating blood pressure and heart rate contributing to its cardiovascular benefits. 
Calcium channel blockers are effective treatments for proteinuria, following renin-angiotensin-
aldosterone system (RAAS) blockers. The studies indicated that Efonidipine and Cilnidipine 
have a favourable impact on proteinuria and eGFR [32, 33]. A meta-analysis showed that net 
change in proteinuria favours L/T over L/N-type CCBs [34]. Moreover, blocking N- and T-type 
calcium channels has varying effects on renal microcirculation. Our study results suggest that 
Efonidipine reduced proteinuria to a greater extent than Cilnidipine even in patients with 
diabetes and CKD. Efonidipine may offer superior organ protection as compared to Cilnidipine 
due to its balanced dilation of the efferent and afferent glomerular arterioles, whereas 
Cilnidipine predominantly dilates afferent arterioles [35]. Thus, Efonidipine controls 
glomerular hypertension more efficiently than Cilnidipine. The study emphasizes the proactive 
approach of Efonidipine to managing proteinuria across both stages of hypertension, as shown 
in Figure 4, reaffirming the importance of addressing hypertension in its early stage as a risk 
factor for proteinuria development [36]. 
 
The study findings suggest that Efonidipine has a renal-specific protective effect, which was 
independent of its impact on blood pressure [16, 37]. This effect was not observed for 
Cilnidipine. Imagawa et al. [38], and Okayama et al. [39], reported that Efonidipine significantly 
reduces aldosterone synthesis and secretion. Furthermore, an experimental study found that 
Efonidipine substantially reduced proteinuria to the same extent as Enalapril [40]. These 
findings indicate that the ability of Efonidipine to block T-type calcium channels is responsible 
for its renal-specific effect and it achieves renoprotection through balanced renal arteriolar 
dilatation, suppression of aldosterone synthesis, and inhibition of rho-kinase activity [11, 41].  

Efonidipine prolongs phase 4 depolarization at the SA node, counteracting reflex tachycardia 
[42]. On the other hand, Cilnidipine reduces noradrenaline release, inhibiting reflex tachycardia 
[22]. Efonidipine lowers blood pressure without affecting cardiac contractility, unlike other 
calcium antagonists [12]. There were no incidences of symptomatic hypotension associated 
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with the use of Efonidipine in the present study. Jariwala et al, corroborate the findings [43]. 
Peripheral edema is a common adverse effect associated with CCB that frequently results in 
discontinuation of treatment. However, in this study, neither drug group experienced 
peripheral edema, indicating a favourable safety profile and allowing continued therapy. In the 
diabetic patients of the present study, the antiproteinuric effect of Cilnidipine was not 
significant as observed in the CARTER study [28], possibly due to compromised integrity of 
sympathetic nerve terminals in diabetes. This implies that Cilnidipine's action targeting N-type 
calcium channels may not completely address proteinuria in diabetic patients, and Efonidipine 
may be an alternative treatment approach. 
 

CONCLUSIONS 
In summary, our findings indicate that both Efonidipine and Cilnidipine effectively control 
blood pressure however, Efonidipine shows superior results in lowering diastolic blood 
pressure compared to Cilnidipine. Additionally, Efonidipine shows better efficacy in reducing 
proteinuria compared to Cilnidipine among hypertensive patients. Efonidipine could be a 
valuable alternative to Cilnidipine in managing hypertension with renal complications. 
Nonetheless, additional research is warranted to assess the long-term efficacy and safety of 
Efonidipine. Considering its potential benefits, Efonidipine may be considered as an initial 
treatment option for hypertensive patients. 
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