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Abstract 

Background: Uncontrolled blood pressure (BP) is a major healthcare issue and responsible for high risk of 
cardiovascular disease (CVD) mortality and morbidity. Physicians of Bangladesh had been using amlodipine and 
Olmesartan combination for a long period of time but have very limited evidence-based information regarding the 
efficacy and safety of this combination. The aim of this study was to evaluate the efficacy and safety of fixed dose 
combination of olmesartan/amlodipine in hypertensive patients.  

Methods: This open-label, non-randomized, non-comparative observational study was conducted in different centers 
of Bangladesh during the period from January 2020 to November 2020. In total 443 Bangladeshi adult patients with 
hypertension were selected as the study population. Proper written consent was taken from all the participants before 
collecting data. Inter-group differences in the baseline characteristics were compared using analysis of variance 
(ANOVA). Two-tailed p-values of less than 0.05 were considered to be statistically significant. Statistical analyses were 
conducted by using SPSS for Windows, version 25 (SPSS Inc., Chicago, IL, USA).  

Results: Among all the participants, more than 70% were above 46 years of age and 55% were male. More than 60% of 
them were either overweight or obese. Among them, dyslipidemia, diabetes, and Chronic renal failure (CRF) was found 
among 14.22%, 28.44%, and 4.29% participants respectively Mean systolic (SBP) and diastolic blood pressures (DBP) 
were reduced to 36.61 and 18.69 mm of Hg respectively after 12 weeks of therapy. Besides these, the targeted SBP was 
achieved among 92% and targeted DBP was achieved among 98.3% of participants after 12 weeks. Achievement of BP 
goal in respect to Body mass index (BMI) of the patient (P-value 0.019), family history of hypertension (P-value 0.028), 
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and dose of the drug in initial visit (P-value 0.001) was found statistically significant. There was no discontinuation of 
study medication due to intolerance or adverse events. 

Conclusion: Olmesartan/Amlodipine is an effective combination for reducing the blood pressure along with 
achievement of BP goal. Future studies on Olmesartan/Amlodipine in Bangladesh could be conducted with a longer 
treatment duration to examine the maintenance of effect and long-term safety.  
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1. Introduction 

Uncontrolled blood pressure (BP) is a major healthcare issue and responsible for high risk of cardiovascular disease 
(CVD) mortality and morbidity. Physicians had been using amlodipine for a long period of time in Bangladesh to manage 
hypertensive patient. The global prevalence of hypertension is projected to increase from 26% in 2000 to 29.2% by 
2025 [1], which will be approximately 29% of the world’s population. Hypertension is one of the major non-
communicable diseases (NCDs) in the world. In 2019 an estimated 17.9 million people died from CVDs, representing 
32% of all global deaths, among them 85% were due to heart attack and stroke [2]. Lowering the BP is prime target to 
prevent organ damage and consequence of hypertension [3]. It was found that every 2 mm Hg decrease in mean SBP 
results into 7% reduction in the risk of ischemic heart disease mortality, and a 10% reduction in the risk of stroke 
mortality. [4] Achieving blood pressure (BP) goals is a continuing challenging task. To control BP, most patients require 
more than one medication, as reported in large-scale clinical trials, including the Hypertension Optimal Treatment (HOT) 
study [5], the Anti- hypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT) [6] and Anglo-
Scandinavian Cardiac Outcomes Trials (ASCOT)[7]. Combining medications with different mechanisms of action 
provides an additive BP-lowering effect through complementary mechanisms [8]. Furthermore, combination therapy 
provides a better protective effect against coronary heart disease and stroke than monotherapy [9]. Combination 
therapy can be two or more agents administered separately or in a fixed-dose combination dosing, and the latter seems 
to be more popular in clinical practice based on its advantages in terms of convenience, cost, compliance, efficacy and 
safety. Meta-analysis of 68 studies of fixed-dose combinations involving a total of 11925 patients found a 26% decrease 
in the risk of non-adherence compared with free-drug combination strategies, with a 24% reduction in studies specific 
to antihypertensive medication. Consequently, as better adherence can translate into improved clinical outcomes, [10] 
fixed-dose combinations should be considered in patients with hypertension. Among the various combinations of anti-
hypertensive agents, the renin-angiotensin system (RAS) inhibitors plus calcium channel blockers (CCBs) are superior 
to other combinations or higher dose single therapy for reducing cardiovascular events in patients with hypertension 
who are at high risk [11].  

Olmesartan medoxomil (OM) is a prodrug of the non-peptide drug olmesartan, an angiotensin II (Ang II) receptor 
blocker (ARB). The affinity of olmesartan for the Ang II type 1 receptor (AT1) is 12,500-fold higher than for the Ang II 
type 2 (AT2) receptor [12]. Ang II exerts its powerful vasoconstrictive and cell growth effects through its binding to the 
AT1 receptor. Olmesartan negates this action of Ang II by binding to this receptor. Administration of OM at 2.5–40 mg 
was effective in blocking the pressure response after the infusion of Ang I (a precursor of Ang II). This effect was dose-
dependent and still present (90%) at 24h with the administration of 40 mg dose of OM [13]. Single or multiple doses of 
OM lead to increased levels of Ang II and plasma renin activity (PRA), without affecting its antihypertensive potency. In 
addition, chronic administration of OM provides sustained BP control and protects end organ damage in animals and 
humans [14]. Amlodipine is a dihydropyridine calcium channel blocker (CCB) which reduces the BP by inhibiting the 
entry of calcium through the L channels into the cardiac and vascular smooth muscle cells and thus blocking their 
contractile effects. This action results in arteriolar vascular relaxation, decrease in peripheral vascular resistance and 
reduction of BP [15]. The BP lowering effect of amlodipine (AML) is gradual and lasts over 24h after its administration. 
Prolonged administration of AML does not significantly increase the catecholamine levels and heart rate, and does not 
cause negative cardiac inotropic effects, or interferes with the myocardial conduction system. The ARB olmesartan 
medoxomil (OM) and the CCB amlodipine (AML) are one such combination which is very much popular in our country. 
The Combination of Olmesartan medoxomil and Amlodipine in Controlling High BP (COACH) study demonstrated that 
the OM/AML combination had significantly greater efficacy in reducing systolic and diastolic BP after 8 weeks of therapy 
than monotherapy with either compound [16]. This combination has been found to be safe and well tolerated over both 
short and long-term treatments [17]. However, there has been no report on the clinical efficacy of this combination in 
Bangladeshi patients. Therefore, we intend to evaluate the efficacy and safety of the olmesartan/amlodipine FDC in Bangladeshi 
patients with hypertension.  
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2. Methods 

This open-label, non-randomized, non-comparative observational study was conducted in different centers of 
Bangladesh during the period from January 2020 to November 2020. In total 443 Bangladeshi adult patients with 
hypertension were selected as the study population. Proper written consent was taken from all the participants before 
collecting data. Adult male or female patients with a prescription of tablet olmesartan/amlodipine for hypertension and 
also previously never treated or not treated for at least 4 weeks before entry into the trial, or patients who were 
uncontrolled by monotherapy were included. On the other hand, patients with, secondary hypertension or malignant 
hypertension, severe heart failure, malignancy requiring treatment, known serious hepatic or renal dysfunction (serum 
creatinine ≥ 2.5 mg), any compelling indication for any other Anti-hypertensive drugs, history of a serious adverse drug 
reaction to an angiotensin II receptor blocker or calcium channel blocker and with any other condition that makes a 
patient unsuitable for the study in the opinion of the investigators were excluded.  

All patients were followed up for a period of 12 weeks. Patient visits were done at baseline (Visit 1), at week 2 (Visit 2), 
at week 6 (Visit 3), and week 12 (Visit 4) of the study. Patients who showed significant progress as judged by the 
physician at week 2 had continued the same dosage prescribed before. Patients who failed to show progress at week 2 
received an escalated dose of olmesartan/amlodipine 40/5 mg for an additional 4 weeks. After that, patients failed to 
meet significant progress as judged by the physician at week 6, the dosage was escalated once again to 
olmesartan/amlodipine 40/10 for another 6 weeks. Patients were instructed not to take other anti-hypertensive 
medications, tricyclic anti-depressants, or long-acting nitrates.  

At the time of patient recruitment and several visits from the patients, information regarding the date of consultation, 
duration of hypertension, demographic features, blood pressure (BP), medical & drug history, electrolyte, creatinine, 
drug taken/missed, treatment stopped and reason for premature discontinuation (if any) were taken and recorded. 
Efficacy was assessed on the basis of clinical response to therapy. The primary efficacy variable was the mean change 
from baseline in the seated Diastolic Blood Pressure (seDBP) from baseline to week 12. The secondary efficacy variables 
were the ‘mean change from baseline in seated systolic BP (SeSBP) and SeDBP from baseline to week 2, 6 and 12’ and 
the proportion of patients achieving the target BP. In safety assessment, the primary safety variable was the percentage 
of patients who withdraw from the study due to adverse events. The secondary safety variables were ‘the total number 
of treatment-emergent adverse events (TEAEs), adverse drug responses (ADRs) and serious adverse events (SAEs) 
among the patients. All information regarding the adverse events was collected and analyzed. Inter-group differences 
in the baseline characteristics were compared using analysis of variance (ANOVA) for parametric continuous variables 
and the chi-square test for categorical variables. Two-tailed p-values of less than 0.05 were considered to be statistically 
significant. Statistical analyses were conducted by using SPSS for Windows, version 24 (SPSS Inc., Chicago, IL, USA).  

3. Results  

Among the participants, the highest number of patients were from the 46-59 years’ age group (45%) and their mean ± 
SD of SBP and DBP were 168.3 ± 16.6 and 98 ±9 respectively. Among total participants, 55% were male and 45% were 
female. We observed that 5(1.13%), 162 (36.6%), 228 (51.5%), and 48 (10.8%) participants were underweighted, 
optimal, overweight and obese respectively. The majority of the participants were non-smokers (62%) (Table 1). Family 
history of HTN was found among 48% of participants. Besides these, the medical history of dyslipidemia, diabetes, and 
CRF was found among 14.22%, 28.44%, and 4.29% participants respectively (Table 2). Around three-fourths (75.62%) 
of the patients received 5/20 mg once daily olmesartan and amlodipine combination whereas 21.9% received 5/40 mg 
once daily dose. 
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Table 1 Demographic status of the participants (N=443)  

Variables n % SBP DBP 

Mean ± SD Mean ± SD 

Age distribution (Years) 

<35 years 38 8.58 165.5±20.3 99.7±9.0 

36-45 years 91 20.54 165.7±16.6 100.0±7.8 

46-59 years 199 44.92 168.3±16.6 98.0±9.0 

>60 years 115 25.96 171.8±19.1 96.4±11.1 

Gender distribution 

Female 198 44.70 167.8±18.0 98.2±9.7 

Male 245 55.30 168.7±17.4 98.2±9.1 

BMI distribution 

Underweight 5 1.13 179±12.4 98.0±13.0 

Optimal 162 36.57 166.1±17.4 97.5±9.4 

Overweight 228 51.47 166.3±17.0 97.7±9.5 

Obesity 48 10.84 167.5±14.3 96.0±8.9 

Smoking History 

Smoker 131 29.57 168.3±16.7 98.8±8.7 

Non-Smoker 274 61.85 166.7±18.1 97.9±9.7 

Ex-Smoker 38 8.58 173.3±17.6 99.6±9.7 

 

 

Table 2 Baseline clinical findings of the participants (N=443) 

Variables n % SBP DBP 

Mean ± SD Mean ± SD 

Family H/O HTN 

Yes 213 48.08 168.1±16.7 99.0±9.4 

No 230 51.92 166.9±17.9 97.8±9.7 

Dose of Study drugs 

5/20 mg OD 335 75.62 164.91±15.052 97.0±8.203 

5/40 mg OD 97 21.90 178.40±20.942 101.95±11.6 

5/20 mg BD 11 2.48 185.7±17.959 102.5±12.0 

Medical History 

Dyslipidemia 63 14.22 167.5±18.3 97.1±10.4 

Diabetes 126 28.44 166.2±16.4 96.4±8.9 

CRF 19 4.29 176.7±24.4 99.81±9.9 
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Figure 1 Change in BP over time (Visit wise) among the participants (N=443) 
V1-Visit 1; V2-Visit 2; V3- Visit-3; V4- Visit 4 

In our study, visit-wise changes in BP over time among the participants we observed that the mean changes of systolic 
and diastolic blood pressures (mmHg) were found 36.61 and 18.69 mm of Hg respectively (Figure 1) between visit 1 
and visit 4. The targeted SBP was achieved among 92% and DBP was achieved among 98.3% of participants (Figure 2). 
Achievement of BP goal in respect to BMI of the patient (P-value 0.019), Family history of hypertension (P-value 0.028), 
Dose of the drug in initial visit (P-value 0.001) were found statistically significant (Figure 3). Among all the patients, a 
total 15.2% reported treatment emergent adverse events (TEAEs). There was no discontinuation of study medication 
due to intolerance or adverse events and there were no serious adverse events. 

 

Figure 2 Target BP achievement among the participants (N=443) 
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Figure 3 Achievement of BP Goal in respect to A. Age of the patients B. BMI of the patients (The result was found 
statistically significant, P-value 0.019); C. Family History of Hypertension (The result was found statistically significant, 
P-value 0.028); D. Dose of Drugs in initial visit (The result was found statistically significant, P-value < 0.001) (N=443) 

4. Discussion 

Current guidelines recommend stepwise treatment regimens, typically with more than one antihypertensive agent for 
controlling blood pressure [18]. It has been confirmed by various epidemiological studies for the last few decades that 
even minimally elevated systolic BPs (SBPs) or diastolic BPs (DBPs) increased cardiovascular risk [19]. In this study, 
we found that the fixed dose combination (FDC) of olmesartan/amlodipine was effective in controlling systolic and 
diastolic BP in Bangladeshi patients. In 12 weeks, mean changes of systolic and diastolic blood pressures (mmHg) were 
found 36.61 and 18.69 mm of Hg respectively. Also, the targeted SBP was achieved among 92% and DBP was achieved 
among 98.3% of participants. Furthermore, the study medication was well tolerated, and there were no unexpected 
adverse events associated with the study medication. A Renin-Angiotensin-Aldosterone System (RAAS) inhibitor plus 
CCB combination therapy is most commonly used in many countries. In Bangladesh, the FDC of angiotensin receptor 
blockers (ARBs) plus CCB is frequently prescribed in daily clinical practice. However, there has been no report regarding 
the efficacy and safety of olmesartan/amlodipine in Bangladeshi population. The effect of olmesartan/amlodipine in BP 
reduction in this study showed similar trends to other previous studies. In the Combination of Olmesartan medoxomil 
and Amlodipine besylate in Controlling High blood pressure (COACH) study, the systolic and diastolic BP reduction by 
olmesartan/amlodipine 20/5 mg were 23.6±14.9 mm of Hg and 14.0±9.1 mm of Hg at week 8, respectively (20). In the 
AZOR Trial Evaluating blood pressure reductions and Control study, which used ABPM to measure the efficacy of 
olmesartan/amlodipine titrated from 20/5 mg to 40/10 mg every 3 weeks in 185 patients, the reductions in mean 24h 
systolic BP and diastolic BP at week 12 from baseline were 21.4±0.8 mm of Hg and 12.7±0.5 mm of Hg (21).  

In our study, almost three-fourth participants were more than 45 years of age and 55% were male. The majority of the 
participants were non-smokers (62%). Family history of HTN was found among 48% of participants. Besides these, the 
medical history of dyslipidemia, diabetes, and CRF was found among 14.22%, 28.44%, and 4.29% participants 
respectively. In another study conducted in Bangladesh, where diabetes mellitus was similar between male & female, 
smoking was most commonly found in men (50.3%) [22]. In another study, among hypertensive patients, some findings 
revealed that 31.7% had hyperglycemia, 68.8% low high-density lipoprotein (LDL) cholesterol and 55.3% high 
triglycerides. Prevalence of tobacco consumption was stated 26.2% for smoking [23]. Mean age of the respondents was 
found 67.1 ± 6.6 where mean SBP and DBP measured were 126 ± 2 mm of Hg and 72 ±12 SD mm of Hg respectively. 
There was a tendency of being hypertensive with overweight/obese &the result was narrated statistically significant 
(p<0.05). Prevalence of hypertension was found higher among the seniors of the study areas especially among those 
who were affected by overweight/obese [24]. Mean age group was found in between 40-60 years 49.77±7.70 [25]. In a 
study the overall prevalence of hypertension, obesity, dyslipidemia, and chronic kidney diseases were found 57.5%, 
62.6%, 72.7%, & 21.3% respectively, for SBP mean ± SD was 131.56± 17.60, for DBP mean ± SD was 79.38 ± 10.10. [26].  
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For most of the patients with hypertension, treatment goals cannot be achieved with monotherapy. Moreover, 
combination therapy results in more rapid control of blood pressure. This pathway may facilitate improvements in long-
term clinical outcomes, compared with more traditional and time-consuming processes [27]. Achievement of BP goal in 
respect to BMI of the patient (P- value 0.019), Family history of hypertension (P-value 0.028), Dose of drug in initial 
visit (P-value 0.001) was found statistically significant. 

Furthermore, there were only a few reports of edema in the present study. This observation is in accordance with 
another study showing decreased leg edema combined therapy of valsartan and amlodipine compared with amlodipine 
monotherapy (20). As proposed by a study combining enalapril with amlodipine (21), antagonism to RAS can be helpful 
through microvascular mechanisms in preventing leg edema associated with CCB. 

There were a few limitations with our study. This was conducted as a real-world study in clinical practice settings, 
therefore detailed information regarding screen failures was not captured. Additionally, this was a relatively short 
study; whilst 12 weeks were sufficient to demonstrate the benefit of Antihypertensive, a longer treatment period may 
have helped to better observe the outcomes of hypertension, including target organ damage and adverse outcomes. 
Furthermore, because there was no control group and the study was conducted with an open-label design, it was 
impossible to compare the effects of olmesartan/amlodipine to those of other regimens or placebo. Despite these 
limitations, we believe the study fulfilled the purpose of assessing the efficacy and safety of fixed dose 
olmesartan/amlodipine in hypertensive patients. 

5. Conclusion 

Olmesartan/Amlodipine is an effective combination for the management of hypertensive patients of Bangladesh. Future 
studies on Olmesartan/Amlodipine in Bangladesh could be conducted with a longer treatment duration to examine the 
maintenance of effect and long-term safety and could attempt to examine the dose-response relationship and factors 
associated with response in further detail.  
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