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ABSTRACT

Objectives: The objective of the study is to evaluate and compare telmisartan with cilnidipine’s cost-efficiency, safety, and effectiveness in hypertensive
patients with coronary artery disease (CAD).

Methods: From January 2017 to June 2018, a non-randomized, open-labeled, comparative study was carried out in the SRM Medical College Hospital’s
Department of Cardiology. A total of 126 individuals with electrocardiogram-confirmed CAD and hypertension were divided into two groups, each
consisting of 63 participants: Telmisartan (40 mg) and cilnidipine (10 mg). Blood pressure, renal function, electrolytes, adverse effects, and costs were
measured at baseline, 12 weeks, and 24 weeks.

Results: At both 12 and 24 weeks, telmisartan reduced systolic blood pressure more than the other medication (mean difference at 24 weeks:
5.6 mmHg; p<0.000). Both drugs showed comparable diastolic blood pressure reductions. Although cilnidipine caused a significant drop in serum
creatinine (p=0.001), renal parameters stayed constant. Telmisartan was better tolerated than cilnidipine, which had more side effects. The cost-
effectiveness of cilnidipine was significantly higher (mean cost difference: Indian rupee 96.8; p<0.000).

Conclusion: Both drugs are effective antihypertensives for people with CAD. While cilnidipine is more affordable, telmisartan provides better blood
pressure control and renal safety with acceptable tolerability.
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INTRODUCTION

Hypertension (HTN) is a major public health problem and a leading
cause of cardiovascular morbidity and mortality worldwide. According
to the global burden of disease study, it is the seventh leading cause of
premature death in developing countries and the fourth most common
cause in developed countries [1,2]. The risk of coronary artery disease
(CAD), stroke, heart failure, and nephropathy is increased since HTN
is often misdiagnosed due to its lack of symptoms, despite being
avoidable and controlled [3,4]. To reduce cardiovascular events and
improve mortality, proper management of HTN is crucial, particularly
in patients with concurrent CAD [5]. Because of their efficacy and
safety, calcium channel blockers (CCBs) like cilnidipine and angiotensin
receptor blockers (ARBs) like telmisartan are highly recommended as
first-line treatments among all antihypertensive classes [6]. In Indian
patients with Stage-1 HTN, the START ABPM trial (2023) showed that
telmisartan outperformed cilnidipine in terms of blood pressure control
over the course of a 24-h period, particularly during early morning
surges [7]. Similarly, results from the TRANSCEND trial demonstrated
that, in comparison to a placebo, telmisartan significantly decreased
cardiovascular events and hospitalizations in high-risk CAD patients [8].

Despite the high frequency of prescriptions for both, there is scarce data
on their relative cost-effectiveness, safety, and efficacy in patients with
CAD and HTN. Hence, this study aims to evaluate the effectiveness, safety,
and cost-effectiveness of telmisartan and cilnidipine in hypertensive
patients with CAD in the outpatient Department of Cardiology in SRM
Medical College Hospital and Research Centre.

METHODS

From January 2017 to June 2018, the Department of Cardiology at SRM
Medical College Hospital and Research Centre carried out this non-
randomized, interventional, open-label, comparative study. A total of
126 HTN individuals with CAD were recruited and split into two parallel
groups. Telmisartan 40 mg was given to Group A, and cilnidipine 10 mg
was given to Group B. Each group consisted of 63 patients. The formula
n=2(o+p)?* 6°/(u,-u,)* was used to determine the sample size, where
0=1.96 (95% confidence level), $=0.842 (80% power), 6=4 (population
variance), and (u,-u,)=2 (effect size). Evaluations were conducted at
baseline, 12 months, and 24 months during the patients’ follow-up. Adults
over 18, both sexes, newly diagnosed hypertensive patients with blood
pressure 2140/90 mmHg and <180/110 mmHg and not on treatment
within 6 months, elderly hypertensive patients with uncontrolled blood
pressure, patients with electrocardiogram-confirmed CAD, and those
with other co-morbid conditions such as diabetes, dyslipidemia, or
ischemic heart disease were all included in the study. Known sensitivity to
ARBs or CCBs, pregnancy or lactation, hepatic impairment, angioedema,
heart block, congestive heart failure, or uncontrolled blood pressure
(>180/110 mmHg) were among the exclusion criteria. Blood pressure,
body mass index (BMI), renal function tests, electrolytes, side effects, and
medication cost were among the clinical and biochemical data evaluated.
Written informed consent was collected and ethical clearance (1076/
Institutional Ethics Committee/2016) was obtained. Descriptive statistics,
independent t-test, paired t-test, and Chi-square tests were used in the
Statistical Package for the Social Sciences version 21.0 data analysis.
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RESULTS

In both groups, the majority of individuals were between the ages of 41
and 60. There was no significant variation in the mean age (52.7+10.2 vs.
51.6+10.5 years, p=0.56). Although there was no statistically significant
difference in the gender distribution (p=0.187), males were more
common in both groups (47% in telmisartan and 53% in cilnidipine)
(Table 1).

BMI measurements showed a significant difference (26.3£1.8 vs.
25.5+1.8, p=0.02), suggesting that the telmisartan group had a higher
baseline BMI. The distribution of BMI categories, however, fell short of
statistical significance (p=0.07). Personal habits including drinking and
smoking were not statistically significant, and co-morbid diagnoses and
CAD involvement were similar across groups (Table 1).

Table 1: Background characteristics of the study
participants (n=126)

Background characteristics Telmisartan Cilnidipine p-value

(n=63) (n=63)
Age (mean+SD) 52.7+¥10.2 51.6+x10.5 0.56
Age group (%)
<40 years 12 (52.2) 11 (47.8) 0.56
41-60 years 40 (52.6) 36 (47.4)
>60 years 11 (40.7) 16 (59.3)
Gender (n/%)
Male 47 (47) 53 (53) 0.187
Female 16 (61.5) 10 (38.5)
BMI (kg/m?) (mean+SD) 26.3+1.8 25.5¢1.8 0.02
BMI group (%)
Normal 0(0) 4 (100) 0.07
Overweight 17 (44.7) 21 (55.3)
Obesity 46 (54.8) 38 (45.2)
CAD (%)
Single vessel disease 21 (55.3) 17 (44.7) 0.69
Double vessel disease 17 (50) 17 (50)
Triple vessel disease 25 (46.3) 29 (53.7)
Diagnosis (%)
HT and CAD 8 (61.5) 5(38.5)
HT, CAD, and dyslipidemia 17 (47.2) 19 (52.8)
HT, CAD, and DM 22 (51.2) 21 (48.8) 0.82
HT, CAD, DM, and 16 (47.1) 18 (52.9)
dyslipidemia
Personal habits (%)
None 12 (48) 13 (52)
Smoking 16 (43.2) 21(56.8) 0.18
Alcohol 21(58.3) 15 (41.7)
Smoking and alcohol 14 (51.9) 13 (48.1)

BMI: Body mass index, HT: Hypertension, CAD: Coronary artery diseases,
DM: Diabetes mellitus, SD: Standard deviation
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Telmisartan significantly reduced systolic blood pressure (SBP) more
after 12 weeks (mean difference [MD] 8 mmHg, 95% confidence interval
[CI]: 5.6-10.5, p<0.000) and 24 weeks (MD 5.6 mmHg, 95% CI: 2.9-8.4,
p<0.000). There were no significant variations in the diastolic blood
pressure (DBP) drops between the groups at any time. Telmisartan
demonstrated a pronounced reduction in mean artery pressure (MAP)
at 12 weeks (MD 2.7 mmHg, 95% CI: 0.7-4.8, p=0.009), but at 24 weeks,
the differences were not statistically significant (p=0.39), suggesting a
potential convergence in long-term MAP control (Table 2).

The cilnidipine group experienced greater adverse medication events
(38.1%) compared to the telmisartan group (22.2%). The most frequent
side effect in both groups was headache (17.5% with cilnidipine and
12.7% with telmisartan). Cilnidipine was more likely to cause pedal
edema, dizziness, flushing, palpitations, and nausea, all of which are
documented adverse effects of dihydropyridine CCBs (Table 3).

Blood urea and creatinine levels did not differ statistically across groups
at baseline or 24 weeks later. However, cilnidipine showed a significant
drop in creatinine over time (p=0.001), while telmisartan exhibited a
non-significant trend toward improved renal parameters with a minor
decrease in creatinine levels (p=0.56). Over the course of 24 weeks,
serum sodium levels remained constant in the telmisartan group
(p=0.911) but drastically dropped in the cilnidipine group (p=0.005).
Other electrolytes such as potassium, chloride, and bicarbonate showed
no statistically significant intergroup differences (Table 4).

The cost of telmisartan was found to be higher than that of cilnidipine. A
6-month supply of telmisartan costs Indian rupee (INR) 1246.7+126.4
on average, whereas cilnidipine costs INR 1149.9+103.3 (Mean
Difference INR 96.8, 95% Confidence Interval: 56.1-137.5, p<0.0001)
(Table 5).

DISCUSSION

With mean ages of 52.7 years for the telmisartan group and 51.6 years
for the cilnidipine group, the majority of the study population (76) was
between the ages of 41 and 60. This age distribution is consistent with
earlier findings by Shah et al. who found that people over 40 accounted
for 84% of CAD cases [9]. Male predominance (telmisartan; 47% and
cilnidipine; 53%) was detected in the sex distribution, which is in line
with findings by Canto et al. that demonstrated myocardial infarction
rates were greater in men, especially in younger age groups [10].

According to the BMI, almost all the patients (100% in telmisartan
group and 93.7% in cilnidipine group) were overweight or obese. This is
consistent with research conducted over a 12-year follow-up period by
Stevens et al. which found a correlation between raised cardiovascular
risk and higher body weight [11]. In the current study, there was no
statistically significant difference in BMI between the two groups.

Table 2: Systolic, diastolic, and mean arterial pressure among study participants at baseline, 12- and 24-week follow-up (n=126)

Blood pressure Paired t-test Telmisartan Cilnidipine Independent t-test Mean difference p-value
(mean difference from n
baseline with CI)
SBP (mean+SD) Baseline 149.7+5.9 148.9+6.6
12 weeks 130.5+3.3 137.8+5.2 12 weeks 8 (5.6-10.5) 0.00
24 weeks 121.843.5 126.7+£7.4 24 weeks 5.6 (2.9-8.4) 0.00
p-value 0.00 0.00
DBP (mean+SD) Baseline 98.1+£7.3 100.6+6.3
12 weeks 83+4.1 85.3+5 12 weeks -0.09 (-2.7-2.5) 0.94
24 weeks 79.3+3.5 81.6+5.3 24 weeks -0.13 (-2.9-2.7) 0.93
p-value 0.00 0.00
MAP (mean*SD) Baseline 114.8+5.4 116.1+5
12 weeks 98.6£3.6 102.6£3.9 12 weeks 2.7 (0.7-4.8) 0.009
24 weeks 93.8£3.9 96.2+5.3 24 weeks 1.1 (-1.4-3.6) 0.39
p-value 0.00 0.00

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, MAP: Mean arterial pressure, SD: Standard deviation, CI: Confidence interval
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SBP was reduced more by telmisartan than by cilnidipine. In particular,
after 24 weeks, SBP dropped by 27.9 (MD-5.6; CI-2.9-8.4) mmHg in
telmisartan group and 22.28 (MD-8; CI-5.6-10.5) mmHg in cilnidipine
group. The group’s decreases in DBP were almost the same (18.83 mmHg
for telmisartan and 18.95 mmHg for cilnidipine). In addition, the
telmisartan group experienced a greater mean arterial pressure (MAP)
drop (9.72 mmHg) than the cilnidipine group (2.92 mmHg) which is
not statistically significant (p=0.39). Lacourciere et al’s findings, which
showed that telmisartan considerably improved 24-h blood pressure
control over amlodipine, corroborate these findings [12]. In addition,
Gosse et al. found that telmisartan was more effective than ramipril at
lowering SBP and DBP, especially at night and in the early morning [13].
Telmisartan demonstrated better SBP and MAP reductions, which are
consistent with results from the START ABPM trial, which found that
telmisartan performed better than cilnidipine in 24-h ambulatory
blood pressure monitoring, especially in the early morning when
cardiovascular risks are at their highest [7].

Studies by Makawana et al. and Manthri et al. validated the effectiveness
of cilnidipine in decreasing blood pressure, particularly its capacity
to avoid reflex tachycardia, which is frequently observed with other
CCBs [14,15]. In contrast, a study by Kaur et al. demonstrated that
both cilnidipine and telmisartan were equally effective in reducing
blood pressure [16]. In addition, pharmacokinetic studies show that
cilnidipine and telmisartan demonstrate better bioavailability [17,18].

Although the drop in blood pressure was similar, telmisartan showed
a better renal profile. While the cilnidipine group showed a rise in
serum creatinine levels (0.07 mg/dL), the telmisartan group showed
a modest decrease in serum creatinine levels (0.06 mg/dL) and both
are not statistically significant. This is consistent with research by
Binquan et al. that found that cilnidipine gradually increased kidney
parameters [19]. Telmisartan, on the other hand, was reported by

Table 3: Adverse effects among study participants (n=126)

Adverse drug Telmisartan, n Cilnidipine,
reaction (%) n (%)
Headache 8(12.7) 11 (17.5)
Pedal edema 1(1.6) 3(4.8)
Dizziness 4 (6.3) 3 (4.8)
Flushing 1(1.6) 3 (4.8)
Palpitation - 2(3.1)
Nausea - 2(3.1)

No adverse effects 49 (77.8) 39 (61.9)
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Minakshi et al. to be renal protective, with steady or marginally
improved creatinine levels [20]. Although the differences were not
statistically significant, blood urea levels in the telmisartan group
slightly increased (1.14 mg/dL) while remaining unchanged in the
cilnidipine group. These findings imply that patients with CAD and
underlying renal impairment might benefit more from telmisartan.

The telmisartan group’s serum sodium levels stayed rather constant,
but the cilnidipine group’s levels dropped considerably (p=0.005).
Although telmisartan is known to carry a risk of hyperkalemia,
particularly in individuals with impaired renal function or those using
potassium-sparing diuretics, potassium levels stayed constant in both
groups. Although there were slight variations in blood bicarbonate and
chloride levels with no discernible clinical consequences, Telmisartan
did cause arise in serum bicarbonate (1.37 mmol/L, p=0.25), the clinical
importance of which needs more research. This study’s renal profile
favored telmisartan, which is in line with previous research showing
its renoprotective benefits, especially in CAD and diabetic patients [8].
Despite substantial creatinine reduction, other observational studies
have shown that cilnidipine gradually deteriorates renal function in
diabetics [19]. The population under study and the length of follow-up
could be the cause of this discrepancy.

In both groups, adverse effects were often moderate and controllable.
The most frequent adverse effect in both groups was headache (12.7%
with telmisartan and 17.5% with cilnidipine). The prevalence of pedal
edema, a typical dihydropyridine CCB side effect, was somewhat higher
in the cilnidipine group (4.8%) compared to the telmisartan group
(1.6%). These results support earlier research by Adake et al. and
Dalvi et al. which found that cilnidipine decreased the incidence of
edema when compared to amlodipine but not when compared to ARBs
like telmisartan [21,22]. The tolerability profile of telmisartan was
somewhat better than that of cilnidipine, as 77.8% of patients in the
former group and 61.9% in the latter group reported no adverse effects.

Telmisartan therapy costs INR 1246.7 on average for 6 months,
while cilnidipine costs INR 1149.91. The cost difference in favor of
cilnidipine was statistically significant (MD-96.8; CI-(56.1-137.5);
p<0.0001). However, patients with higher cardiovascular or renal
risk may find that the slightly higher cost of telmisartan is justified
due to its improved renal profile and more prominent blood pressure
management. Cilnidipine was still much less expensive when compared
to telmisartan, although this must be weighed against the latter’s
better blood pressure control and renal safety record. ARBs such as
telmisartan were also shown to be cost-effective in the long run by a

Table 4: Renal parameters and electrolytes values among study participants at baseline, 12- and 24-week follow-up (n=126)

Parameters Paired t-test Telmisartan, meanSD Cilnidipine, mean+SD Independent T-test (mean difference CI p-value
from baseline with CI)

Urea Baseline 26.8+9.5 25.9+8.6 -1.17 -3.3-0.99 0.29
24 weeks 27.9+8.2 25.9+6.9

p-value 0.18 0.96

Creatinine Baseline 0.94+0.75 0.93+0.16 -0.017 -0.22-0.18 0.86
24 weeks 0.88+0.11 0.85+0.2

p-value 0.56 0.001

Sodium Baseline 135.7+4.8 136+2.7 091 -0.35-2.2 0.15
24 weeks 135.7+2.7 135.2+3.1

p-value 0911 0.005

Potassium Baseline 4.5+4.5 5.2+11.8 -0.88 -4.1-2.3 0.58
24 weeks 3.9+0.6 3.7+0.32

p-value 0.32 0.33

Chloride Baseline 101.1+4.7 99.4+11 0.85 -4.3-5.9 0.74
24 weeks 99.7+12.3 98.8+13

p-value 0.35 0.8

Bicarbonate Baseline 23.3+2.8 22.8+3 -0.56 -1.5-0.39 0.25
24 weeks 24.7+3 23.6£3

p-value 0.000 0.03

SD: Standard deviation, CI: Confidence interval
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Table 5: Cost-effective analysis of the drugs (n=126)

Group Cost of the drug Mean p-value

(180 tablets) (mean+SD) difference (CI)
Telmisartan 1246.7+126.4 96.8 0.000
Cilnidipine  1149.9+103.3 (56.1-137.5)

SD: Standard deviation, CI: Confidence interval

2021 pharmacoeconomic evaluation, especially for patients with end-
organ damage or cardiovascular risk factors [23]. The positive efficacy
and tolerability profile of telmisartan in comparison to other ARBs and
antihypertensives is further supported by real-world data from Korean
Electronic Health Record-based cohort analyses and Indian Electronic
Medical Record (EMR) studies [24,25].

The results of this study should be interpreted with a number of caveats
in mind. First off, because the study is open-label and non-randomized,
selection bias could occur. Furthermore, the generalized ability of the
results to other contexts is constrained due to the study’s single-center
design and one tertiary care facility involvement. To draw conclusions
regarding the intervention’s long-term effects, the 24-week follow-up
period might not be long enough to record long-term cardiovascular
and renal outcomes. Furthermore, lifestyle factors that could have
affected the results, such as medication adherence, physical activity, and
food, were not evaluated in this study. Finally, the cost estimation was
only limited to three drug brands, and generic substitutes and regional
pricing variations were not taken into consideration, which could have
an impact on the cost-effective analysis.

CONCLUSION

In individuals with CAD, telmisartan and cilnidipine are both proven
antihypertensive medications with almost similar safety records.
However, cilnidipine provided a more advantage in cost profile and had
reported fewer cases of hyperkalaemia. In terms of lowering SBP and
preserving renal function, telmisartan fared slightly better. In light of
these results, telmisartan might be the better option for hypertensive
individuals who also have renal disease, whereas cilnidipine might be
a viable option for young people, those who are wealthy or intolerant
to ARBs. To validate the stability of blood pressure management and
the influence on cardiovascular morbidity and mortality, more research
is necessary, utilizing randomized controlled designs with bigger,
multi-center populations and longer follow-up periods. To effectively
guide treatment decisions in the real world, future research should
incorporate patient-reported outcomes and adherence data.

ACKNOWLEDGMENT

I am grateful to Dr. Satyajit Mohapatra, Professor, AIIMS-Guwahati
for his guidance and support throughout this research. I also thank
Dr. Akila L, Professor, Department of Pharmacology, Chettinad Hospital
and Research Institute for helping me during the initial phase of this
study.

AUTHOR’S CONTRIBUTION

The authors confirm their contribution to the paper as follows:
Dr. Althab Begum Mohamed: Study concept and design, literature
search, data acquisition, analysis, interpretation of results, manuscript
preparation, and manuscript editing. Dr. Satyajit Mohapatra: Study
concept and design, manuscript editing, and review. Dr. Jerin James:
Literature search, data acquisition, analysis, interpretation of results,
manuscript preparation. Dr. Janani L: Data analysis, interpretation of
results, manuscript preparation.

CONFLICT OF INTEREST

None.

Asian ] Pharm Clin Res, Vol 18, Issue 11, 2025, 129-133

REFERENCES

1.

12.

13.

14.

15.

16.

17.

18.

19.

Rao CR, Kamath VG, Shetty A, Kamath A. High blood pressure
prevalence and significant correlates: A quantitative analysis from
coastal Karnataka, India. ISRN Prev Med. 2013;2013(1):574973.
doi: 10.5402/2013/574973, PMID 24967139

Sutters M. Systemic hypertension. In: Papadakis MA, McPhee SJ,
Rabow MW, editors. Current Medical Diagnosis and TREATMENT
2013. 52" ed. New York: McGraw-Hill Medical; 2013. p. 1-11.
Sarafidis PA, Khosla N, Bakris GL. Antihypertensive therapy in
the presence of proteinuria. Am J Kidney Dis. 2007;49(1):12-26.
doi: 10.1053/j.ajkd.2006.10.014, PMID 17185142

Ogihara T, Kikuchi K, Matsuoka H, Fujita T, Higaki J, Horiuchi M, et al.
The Japanese society of hypertension guidelines for the management
of hypertension (JSH 2009). Hypertens Res. 2009;32(1):3-107.
PMID 19300436

Khatib OM, El Guindy MS. Clinical guidelines for the management of
hypertension. Emro Tech Publ S EMRO. 2005;29:48-78.

Bell K, Twiggs J, Olin BR. Hypertension: The silent killer:
Updated JNC-8 guideline recommendations. Ala Pharm Assoc.
2015 Jun;334:4222.

Sawant R, Suryawanshi S, Jadhav M, Barkate H, Bhushan S,
Rane T. A prospective, randomized open-label study for assessment
of antihypertensive effect of telmisartan versus cilnidipine using
ambulatory blood pressure monitoring (START ABPM  study).
Cardiol Res. 2023 May 26;14(3):211-20. doi: 10.14740/cr1476,
PMID 37304922

The Telmisartan Randomised AssessmeNt Study in ACE iNtolerant
subjects with cardiovascular Disease (TRANSCEND) Investigators.
Effects of the angiotensin-receptor blocker telmisartan on
cardiovascular events in high-risk patients intolerant to angiotensin-
converting enzyme inhibitors: A randomised controlled trial. Lancet.
2008;372(9644):1174-83. doi: 10.1016/S0140-6736(08)61242-8

Shah S, Noor L, Shah SH, Shahsawar, Din SU, Awan ZA, et al.
Myocardial infarction in young versus older adults: Clinical
characteristics and angiographic features. J Ayub Med Coll Abbottabad.
2010;22(2):187-90.

. Canto JG, Rogers WG, Goldberg RJ, Peterson ED, Wenger NK,

Vaccarino V, et al. Association of age and sex with myocardial
infarction symptom presentation and in-hospital mortality. JAMA.
2012 Feb 22;307(8):813-22.

. Stevens J, Cai J, Pamuk ER, Williamson DF, Thun MJ, Wood JL. The

effect of age on the association between body-mass index and mortality.
N Engl ] Med. 1998;338(1):1-7. doi: 10.1056/nejm199801013380101,
PMID 9414324

Lacourciére Y, Lenis J, Orchard R, Lewanczuk R, Houde M, Pesant Y,
et al. A comparison of the efficacies and duration of action of the
angiotensin II receptor blockers telmisartan and amlodipine. Blood
Press Monit. 1998;3(5):295-302. PMID 10212369

Gosse P, Neutel J, Schumacher H, Lacourciere Y, Williams B. Reduction
of early morning blood pressure surge with telmisartan compared
with ramipril in mild-to-moderate hypertensive patients. J Hypertens.
2007;12(3):8375-6.

Makawana Y, Panchal PJ. Evaluation of efficacy and safety of
cilnidipine and losartan in hypertensive patients with type 2 diabetes
mellitus. Int J Med Public Health. 2016;6(1):40-4. doi: 10.4103/2230-
8598.179761

Manthri S, Veena D, Ambari RB, Puchchakayala. A prospective
interventional study on clinical effects of cilnidipine in hypertensive
patients. Int J PharmTech Res. 2015;8(10):70-6.

Kaur B, Jyoti N, Kaur G, Arora L. Comparative efficacy and safety
of cilnidipine and telmisartan in hypertension: An 8 week, prospective
study. Int J Pharm Clin Res. 2024;16(11):115-9.

Patel JM, Dhingani AP, Garala KC, Raval MK, Sheth NR. Development
and validation of bioanalytical HPLC method for estimation of
telmisartan in rat plasma: Application to pharmacokinetic studies.
Dhaka Univ J Pharm Sci. 2013;11(2):121-7. doi: 10.3329/dujps.
v11i2.14562

Bhimani B, Mehta KG, Shah V. Solubility and dissolution rate
enhancement of telmisartan via solid dispersion and pelletization. Int J
Appl Pharm. 2020;12(1):85-91.

Binquan C, Dongyue L, Shangzhong W, Yinggui F. Cilnidipine
for treatment of essential hypertension accompanied with type II
diabetes mellitus incorporated with kidney dysfunction. China Med.
2010:5(6):1673.

132



Mohamed et al.

20. Sumbria M, Negi PC, Sahai AK, Kaundal PK. To Compare the effect

21.

22.

of telmisartan with metoprolol on arterial stiffness in hypertension:
Prospective randomized parallel group trial. Indian Heart J.
2014;66(4):415-21. doi: 10.1016/j.ihj.2014.05.020, PMID 25173199
Adake P, Somashekar HS, Mohammed Rafeeq PK, Umar D,
Basheer B, Baroudi K. Comparison of amlodipine with cilnidipine
on antihypertensive efficacy and incidence of pedal edema in mild
to moderate hypertensive individuals: A prospective study. J Adv
Pharm Technol Res. 2015;6(2):81-5. doi: 10.4103/2231-4040.154543,
PMID 25878978

Dalvi K. Advisor M. Practice of Indian physicians towards use of
calcium channel blockers in the management of hypertension: A paper
based questionnaire survey. Indian Med Gaz. 2015;16(4):34-9.

23.

24.

25.

Asian ] Pharm Clin Res, Vol 18, Issue 11, 2025, 129-133

Park C, Wang G, Durthaler JM, Fang J. Cost-effectiveness analyses
of antihypertensive medicines: A systematic review. Am J Prev Med.
2017 Dec 1;53(6S2):S131-42. doi: 10.1016/j.amepre.2017.06.020,
PMID 29153114

Khan MY, Pandit S, Abdulkutty J, Navasundi G, Hazra PK, Phadke U,
et al. Effectiveness of telmisartan on blood pressure control in
hypertensive patients in India: A real-world retrospective study from
electronic medical records. Cardiol Ther. 2021 Jun;10(1):255-69.
doi: 10.1007/s40119-021-00217-7, PMID 33830460

Yum Y, Kim JH, Joo HJ, Kim YH, Kim EJ. Three-year cardiovascular
outcomes of telmisartan in patients with hypertension: An
electronic health record-based cohort study. Am J Hypertens.
2024 May 15;37(6):429-37. doi: 10.1093/ajh/hpae012, PMID 38285627

133



