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Abstract

Background: Coronary artery disease (CAD) is a common heart condition with hypertension (HTN) as a major independent risk 
factor. The study shows that the telmisartan (40 mg)–bisoprolol (2.5/5 mg) fixed-dose combination is effective and well tolerated in 
Indian patients with coronary artery disease and uncontrolled hypertension. The complementary RAAS blockade and β1-selective 
inhibition may provide synergistic cardiovascular benefits while improving treatment adherence. However, a combination of 
antihypertensive regimens is required for sustaining effective long-term HTN control. Objective: The study aimed to evaluate 
the effectiveness and safety of the combination of Telmisartan 40 mg + Bisoprolol 2.5/5mg for the management of HTN in CAD 
patients in India. Method: This was an investigator-initiated, multicenter, prospective, observational, population-based study that 
included adult patients with CAD and long-standing uncontrolled HTN (blood pressure (BP) > 140/90 mmHg) on existing therapy 
of ACE-I/ARB + BB who were switched to Telmisartan 40mg + bisoprolol 2.5/5mg as part of routine clinical practice. The primary 
objective was to assess the percentage of patients achieving the target blood pressure (Systolic BP (SBP):120-130 mmHg/ Diastolic 
BP (DBP):70-80 mmHg) at the end of 12 weeks of treatment. Results: A total of 157 subjects were recruited in the study, of which 
82 (52.2%) were male. The mean age of the study population was 56.58(11.34) years. A total of 34 (21.5%) had dyslipidemia, 
and 25 (15.8%) patients had CAD. Mean SBP as well as DBP demonstrated statistically significant reductions at each follow-up 
visit from baseline, in sitting, supine, and standing positions. The baseline mean sitting SBP/DBP was 158.11(12.43)/93.41(3.74) 
mmHg; at the end of 12 weeks with Telmisartan 40mg + bisoprolol 2.5/5mg treatment, BP reduced to 134.43(6.85)/77.44(7.13) 
mmHg. The study demonstrated a significant reduction from baseline by 23.68/12.01 mmHg. At the final visit, the available 
data did not record any clinically significant changes in ECG or echocardiography. Laboratory parameters (available) reported 
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statistically significant reductions in mean serum potassium (3.19 mEq/L), cholesterol (5.99), HbA1c (0.19%), and random blood 
glucose (0.68) at the final visit. An improvement in eGFR by 0.6 ml/min/1.73m2 and a reduction of serum creatinine by 0.02 mg/
dL were noted, although statistically non-significant. There were no adverse events reported during the study period. Conclusion: 
The study shows that the telmisartan (40mg) + bisoprolol (2.5/5mg) combination therapy could be effective and safe in Indian 
patients with CAD and uncontrolled HTN. Long-term studies are required to establish a strong safety profile.

Keywords: Hypertension, CAD, combination antihypertensive 
treatment, ARB, β-blockers, bisoprolol, telmisartan, Indian 
hypertensive patients with CAD.

Abbreviations: ARBs: Angiotensin receptor blockers; BP: Blood 
pressure; CAD: Coronary artery disease; DBP: Diastolic blood 
pressure; HF: Heart failure; HTN: Hypertension; SBP: Systolic 
blood pressure

Introduction

Coronary artery disease (CAD) is a common heart condition that 
involves atherosclerotic plaque formation in the vessel lumen 
leading to impairment in blood flow and thus oxygen delivery to 
the myocardium [1]. It can progress to congestive heart failure (HF) 
[1]. In 2022, the age-standardized prevalence of CAD was 3605 
(2892 to 4454) per 100000 [2]. Studies have shown that 50–60% of 
CAD patients had comorbid hypertension (HTN), and 13% HTN 
patients had comorbid CAD [3]. Epidemiological studies have 
established a strong association between HTN and CAD. HTN is a 
major independent risk factor for the development of CAD, stroke, 
and renal failure [4]. Pathophysiological mechanisms of blood 
pressure as a risk factor for CAD are complex and include the 
influence of blood pressure as a physical force on the development 
of atherosclerotic plaque, and the relationship between pulsatile 
hemodynamic/arterial stiffness and coronary perfusion [5]. A 
meta-analysis by Lewington S et al reported that at ages 40-69 
years, each difference of 20 mmHg usual SBP (or 10 mmHg usual 
DBP) is associated with more than a twofold difference in the 
stroke death rate, and with twofold differences in the death rates 
from ischemic heart diseases (IHD) and from other vascular causes 
[6]. 2017 AHA/ACC guidelines for HTN management lowered the 
BP target to BP <130/80 mmHg in the population with CAD [7].

β-Blocker administration remains the standard of care in 
hypertensive patients with angina pectoris or prior MI, or LV 
dysfunction with or without symptoms of HF unless contraindicated. 
The β-blockers carvedilol, metoprolol, and bisoprolol have been 
shown to improve outcomes in patients with HF [8]. Bisoprolol 
is reported to be well-suited as the first-line treatment of angina 
in primary care [9]. Bisoprolol can effectively reduce resting 

heart rate in Asian CAD patients with comorbid HTN and hence, 
improve composite cardiac clinical outcome [10].

Several angiotensin receptor blockers (ARBs) have been shown 
to reduce the incidence or severity of IHD events, the progression 
of renal disease in type 2 diabetes mellitus, and cerebrovascular 
events [8]. Telmisartan Randomised Assessment Study in ACE 
Intolerant Subjects with Cardiovascular Disease (TRANSCEND) 
study reported that Telmisartan was well tolerated in patients 
unable to tolerate ACE inhibitors and modestly reduced the risk 
of the composite outcome of cardiovascular death, myocardial 
infarction, or stroke [11]. ARB is one of the five classes of 
antihypertensive drugs recommended as first-line treatment for 
stage 1–2 HTN by Indian guidelines on HTN-IV [12].

Combination antihypertensive drug therapy is typically needed 
to achieve and sustain effective long-term BP control [4]. Two 
neurohormonal systems, the sympathetic nervous system (SNS) 
and renin–angiotensin–aldosterone system (RAAS), are intricately 
involved in the progression of disease throughout the cardio-
vascular disease continuum [13]. Therefore, there is a considerable 
rationale for combining pharmacological therapies that target both 
neurohormonal pathways [13].

There is insufficient evidence on the efficacy and safety of the 
bisoprolol with telmisartan combination and its potential in treating 
CAD patients with uncontrolled HTN. To date, limited real-world 
evidence is available evaluating the effectiveness and safety of 
the telmisartan and bisoprolol combination in Indian patients with 
CAD and uncontrolled hypertension. Thus, the purpose of this 
study was to determine the effectiveness and safety of Telmisartan 
40mg+ Bisoprolol 2.5/5mg for the management of HTN in Indian 
CAD patients.

Method

This was an investigator-initiated, multicenter, prospective, 
observational, population-based study conducted across 50 sites in 
India from July 2024 to Dec 2024 to understand the effectiveness 
and safety of Telmisartan 40mg+ Bisoprolol 2.5/5mg for the 
management of HTN in CAD patients with uncontrolled HTN.
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The study was initiated after receiving approval from the Suraksha 
Ethics Committee. The study was conducted following ‘The 
Declaration of Helsinki’ principles (World Medical Association) 
and Good Clinical Practice (GCP) Guidelines issued by the ICMR 
& DCG(I), Govt. of India. The study was explained to the patients 
in detail, and they were recruited only after receiving voluntary 
written informed consent.
The inclusion criteria were adult patients of either sex aged ≥18 
and ≤85 years; diagnosed with CAD with or without heart failure 
with normal cardiac function or with HFrEF (≤40% LVEF), and 
long-standing uncontrolled HTN (blood pressure (BP) > 140/90 
mmHg) on existing therapy of ACE-I/ARB + BB; and patients 
who were switched from existing therapy to Telmisartan 40mg + 
Bisoprolol 2.5/5mg as per the prescription of treating physicians 
and at investigator discretion as part of routine clinical practice.
Exclusion criteria were pregnant or breastfeeding female patients; 
patients suspected of or known to have an intolerance to any of 
the drugs prescribed; presence of any other clinically significant 
disease or laboratory findings that in the Investigator’s opinion 
may affect the study outcomes or continued participation of the 
patient in the study; and the patients participating in another study 
concurrently or within 4 weeks before the Screening Visit.
Study medications were Telmisartan 40mg+ Bisoprolol 2.5/5mg as 
per the prescription of treating physicians, and the study duration 
was 12 weeks.
Primary outcome: Percentage of patients achieving the target 
blood pressure (Systolic BP (SBP):120-130 mmHg/ Diastolic BP 
(DBP):70-80 mmHg) at the end of the treatment after 12 weeks.
Secondary outcomes:
•	 Percentage of patients achieving the target blood pressure 

(SBP:120-130 mmHg/DBP: 70-80 mmHg) after 4 weeks and 
8 weeks of treatment

•	 Mean reduction in seated SBP and DBP after 4, 8, and 12 
weeks of treatment (Average of 3 BP readings measured using 
an Automated Office BP Machine)

•	 Mean reduction in SBP and DBP from supine to standing 
position after 4, 8, and 12 weeks of treatment (average of three 
BP readings measured using an automated office BP machine)

•	 Evaluation of echocardiography, ECG, HbA1c, random 
glucose, serum creatinine, lipid profile, and eGFR at baseline 
and 12 weeks of treatment; serum electrolytes/potassium 
(optional at 4 & 8 weeks), echocardiography, serum potassium 
& ECG

•	 Physician’s global assessment of treatment post-completion 
of the treatment regimen

•	 Safety and tolerability assessment of treatment post-
completion of the treatment regimen (Serious ADRs and any 
other ADRs )

•	 Mean Change in score of SF-36 Quality of Life Questionnaire 
after 4, 8, and 12 weeks of treatment

Eligible patients on enrollment in the study underwent diagnostic 
and laboratory tests at baseline and 12 weeks (ECG, ECHO, 
HbA1c, random glucose, serum creatinine, eGFR, serum 
electrolytes, lipid profile). Patients were requested to visit the site 
once every 4 weeks for follow-up. During the follow-up visit, the 
patient’s disease status (heart rate (HR) and BP) was evaluated. The 
physician’s global assessment of the treatment post-completion of 
the treatment regimen was done at 12 weeks. The detailed schedule 
of procedures is provided in Table 1.

Assessment Visit 1 – Screening & 
Enrolment (Day 0)

Visit 2 – Follow-up Visit 3 – Follow-up Visit 4 – Follow-up

(Day 28 ± 3) (Day 56 ± 3) (Day 84 ± 3)

Patient information & Informed consent √      

Demographics & Medical history √      

Vital parameters √ √ √ √

Physical examination √ √ √ √

Inclusion/Exclusion √      

Enrolment √      

Clinic Blood Pressure Assessment √ √ √ √

Heart Rate Monitoring √ √ √ √

Laboratory & Diagnostic Assessment √ Optional Optional √
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Safety and Tolerability assessment   √ √ √

SF-36 Quality of Life Questionnaire    √ √ √

Physician’s global assessment       √

Adverse Events √ √ √ √

Concomitant Illness & Concomitant 
medication √ √ √ √

Study Completion/Termination   If required If required √

Table 1: Schedule of procedures.

Statistical Analysis

Demographic Characteristics: Continuous data such as age and 
weight were summarized with n, mean, SD, and range. Categorical 
data such as sex were depicted with count (%).

Efficacy Analysis: For continuous variables such as SBP & 
DBP at different clinical postures, heart rate, serum electrolytes, 
HbA1c, random glucose, eGFR, and serum creatinine, mean 
change from baseline was derived and paired t-test was applied 
to assess statistical significance. For categorical variables such 
as the percentage of patients achieving target blood pressure at 
4, 8, and 12 weeks, heart rate & ECG, ECHO, other laboratory 
parameters, and safety & tolerability, results were summarized 
with count (%). If applicable, chi-square test was performed to 
assess statistical significance. A p-value of <0.05 was considered 
statistically significant.

Safety Analysis: Incidences of adverse events were summarized 
with count (%). Other safety measures such as physical examination 
and vital signs were summarized using descriptive statistics and 
change from baseline, if applicable.

Results

A total of 157 eligible subjects were enrolled in the study, of whom 
data were considered for final analysis. The CONSORT flowchart 
detailing patient enrolment is presented in Figure 1.

Figure 1: CONSORT Flowchart of Participant Recruitment

Patient Demographics

Out of 157, 82(52.2%) were male and 75 (47.8%) were female. 
The mean age of the study population was 56.58(11.34) years, and 
the mean weight was 72.43(8.92) kg. A total of 43 (27.2%) of the 
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patients had diabetes mellitus, 34 (21.5%) had dyslipidaemia, and 
25 (15.8%) patients had CAD. 

The study population’s demographics, along with vitals at baseline 
and concomitant medical history, are presented in (Table 2).

Parameter Count (N=157)
Age (years)
N 157
Mean (SD) 56.58(11.34)
Gender
Male 82(52.2%)
Female 75(47.8%)
Height (Cms.)
N 155
Mean (SD) 161.82(8.92)
Weight (Kgs.)
N 155
Mean (SD) 72.43(10.53)
Body Temperature (°C)
N 118
Mean (SD) 36.92(.33)
Heart Rate (bpm)
N 120
Mean (SD) 80.65(13.41)
Respiratory Rate (bpm)
N 119
Mean (SD) 19.85(1.50)
Any concomitant medical history (if available)
Diabetes Mellitus 43 (27.2%)
Dyslipidaemia 34 (21.5%)
Hypothyroidism 22 (13.9%)

Hyperthyroidism 3 (1.9%)
CAD 25 (15.8%)
Osteoporosis 1 (0.6%)
CKD 2 (1.3%)
Thyroid 1 (0.6%)
Anemia 2 (1.3%)
Anxiety 1 (0.6%)
Vertigo 1 (0.6%)

Table 2: Summary Statistics of Demographics

Baseline prescribed dosage of FDC, Telmisartan (40mg) + 
Bisoprolol (2.5/5mg)

A total of 85 (54.14%) of the subjects were prescribed Telmisartan 
(40mg) + Bisoprolol (5mg), while 75 (45.85%) were prescribed 
Telmisartan (40mg) + Bisoprolol (2.5mg).

Effectiveness Parameters

No. of subjects achieving target BP

The primary objective of the study was to evaluate the percentage 
of patients achieving the target blood pressure (120-130 mmHg 
SBP/70-80 mmHg DBP) at the end of 12 weeks of the Telmisartan 
40mg + Bisoprolol 2.5/5mg treatment.

 At the end of 12 weeks of study treatment, 37 (23.56%) of the 
subjects reached the target SBP <130 mmHg, and 108 (68.78%) of 
the subjects achieved the target DBP of 70-80 mmHg in the sitting 
position.

A total of 20 (12.74%) of the subjects attained the target SBP/DBP 
of <130 mmHg / 70-80 mmHg (sitting) at the end of 12 weeks.

A summary of the number (%) of study subjects achieving target 
SBP and DBP at each follow-up visit in sitting, supine, and 
standing positions is provided in Figure 2 (A and B).
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Figure 2 (A and B): A summary of the % of subjects achieving target SBP and DBP at each follow-up visit.
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The secondary objective was to understand the mean change in 
SBP and DBP from baseline to each follow-up visit in sitting, 
supine, and standing positions.

Changes in SBP: One of the effectiveness parameters recorded 
for this clinical study was the mean change in sitting, supine, 
and standing SBP (mmHg) for all patients during Baseline Visit, 
Follow-up Visit 1, 2 and 3 (Final Visit).

With study treatment, a statistically significant reduction (p < 
0.001) was observed at each visit. 

Sitting SBP: The mean baseline sitting SBP decreased from 

158.11(12.43) mmHg to 134.43(6.85) mmHg at follow-up visit 3, 
i.e., at the end of the 12-week study treatment.

Supine SBP: The mean supine SBP at baseline was 157.86(12.83) 
mmHg. It reduced to 134.11(8.06) mmHg at final visit.

Standing SBP: The mean standing SBP at baseline was 
155.82(12.75) mmHg, which decreased to 133.03(7.044) mmHg 
with 12 weeks of Telmisartan 40mg+ Bisoprolol 2.5/5mg treatment.

A comparison of mean SBP (sitting, supine, and standing) at each 
visit is presented in Table 3. A comparison of mean reductions at 
each visit is presented in Figure 3 (A-C).

Parameters
Baseline visit

(N=157)

Follow-up visit 1 (Week 4)

(N=157)

Follow-up visit 2 (Week 8)

(N=156)

Follow-up visit 3 (Week 12)

(N=157)

Sitting SBP

Mean SBP(SD) (mmHg) 158.11(12.43) 145.24(10.38) 139.53(11.40) 134.43(6.85)

Supine SBP

Mean SBP(SD) (mmHg) 157.86(12.83) 145.50(10.87) 139.42(12.08) 134.11(8.06)

Standing SBP

Mean SBP(SD) (mmHg) 155.82(12.75) 145.22(9.58) 139.39(10.56) 133.03(7.044)

Table 3: Comparison of changes in mean SBP (sitting, supine, and standing) at each visit
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Figure 3 (A-C): A Comparison of mean reductions in SBP (sitting, supine, and standing) at each visit from baseline
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Changes in the mean DBP (mmHg):

Other effectiveness parameters included the change in mean DBP. The study observed statistically significant reductions in mean sitting, 
supine, and standing DBP from baseline to consecutive follow-up visits at weeks 4, 8, and 12. Statistically significant (p < 0.001) 
reductions were observed across all follow-up visits in sitting, supine, and standing DBP.

Sitting DBP: The mean baseline sitting DBP was 93.41(3.74) mmHg. It reduced by 12.01 mmHg to 77.44(7.13) mmHg at week 12.

Supine DBP: The mean supine DBP at baseline was 92.36 (5.06) mmHg and decreased by 15.31 mmHg to 77.05 (7.51) mmHg at final 
visit.

Standing DBP: The mean standing DBP at baseline was 91.38 (3.82) mmHg. It decreased by 14.3 mmHg to 77.08 (6.81) mmHg at final 
visit.

A comparison of mean DBP (sitting, supine, and standing) at each visit is presented in Table 4. A comparison of mean reductions at each 
visit is presented in Figure 4 (A-C).

Parameters
Baseline visit

(N=157)

Follow-up visit 1 (Week 4)

(N=157)

Follow-up visit 2 (Week 8)

(N=156)

Follow-up visit 3 (Week 12)

(N=157)

Sitting DBP

Mean DBP(SD) 
(mmHg) 93.41(3.74) 81.40(7.37) 78.59(7.62) 77.44(7.13)

Supine DBP

Mean DBP(SD) 
(mmHg) 92.36(5.06) 81.09(8.04) 78.33(7.96) 77.05(7.51)

Standing DBP

Mean DBP(SD) 
(mmHg) 91.38(3.82) 80.76(7.23) 78.64(7.533) 77.08(6.81)

Table 4: Comparison of changes in mean DBP (sitting, supine, and standing) at each visit

Figure 4(A-C): A comparison of mean reductions at each visit in sitting, supine, and standing DBP at each visit from baseline
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Figure 4A: A comparison of mean reductions in sitting DBP from baseline

Figure 4B: A comparison of mean reductions in Supine DBP from baseline
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Figure 4C: A comparison of mean reductions in Standing DBP from baseline

One of the secondary objectives was to assess the changes in available ECG, echocardiograph, and laboratory parameters (HbA1c, 
random glucose, serum creatinine, lipid profile, and eGFR) from baseline to final visit.

Analysis of Summary Statistics of ECG and Echocardiograph

ECG: One of the safety parameters recorded for this clinical study was ECG at baseline and final visit. At baseline, out of 157 patients, 
ECG details of 128 patients were available. For the final visit, ECG details of 44 subjects were available. At final visit, none of the 
patients’ ECGs recorded atrioventricular block. The summary statistics of ECG results of the baseline and final visits are presented in 
Table 5.

ECG report No. of patients

Baseline ECG report (N=128)

Normal ECG 24 (15.28 %)

Sinus Rhythm (General) 26 (16.5%)

Sinus Tachycardia (General) 6 (3.8%)

Sinus Bradycardia 8 (5%)

Sinus Bradycardia, Ventricular Hypertrophy, T-wave abnormality 1 (0.6%)

Sinus Bradycardia, Left Axis Deviation 2 (1.2%)

Sinus Bradycardia, Left Anterior Fascicular Block 2 (1.2%)

Sinus Rhythm, Poor R wave progression 3 (1.7%)

Sinus Rhythm, Left Ventricular Hypertrophy 2 (1.2%)

Sinus Rhythm, Right Bundle Branch Block (RBBB)	 1 (0.6%)
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Sinus Rhythm, Complete Right Bundle Branch Block (CRBBB) 1 (0.6%)

Sinus Rhythm, Prolonged P-wave 1 (0.6%)

Sinus Rhythm, Non-Specific T-wave abnormality 3 (1.7%)

Sinus Rhythm, Left Axis Deviation 3 (1.7%)

Sinus Rhythm, Left Anterior Fascicular Block 1 (0.6%)

Sinus Rhythm, Septal Infarct, Probably Evolved 1 (0.6%)

Sinus Rhythm, IV Conduction Block, Myocardial Infarction 1 (0.6%)

Sinus Tachycardia, ST-T Changes in Leads 2,3,V2 1 (0.6%)

Sinus Tachycardia, Left Anterior Fascicular Block 1 (0.6%)

Left Axis Deviation 1 (0.6%)

Right Ventricular Hypertrophy 1 (0.6%)

Left Ventricular Hypertrophy 3 (1.7%)

Hypertrophy Negative T-Wave 1 (0.6%)

NSR (Normal Sinus Rhythm) with ST-T Changes 6 (3.8%)

T-wave Inversion in Lead V1 3 (1.7%)

ST-T Changes in Multiple Leads 10 (6.3%)

Inferior and Lateral ST-T Changes 2 (1.2%)

Ventricular Premature Contractions (VPCs) 1 (0.6%)

Right Bundle Branch Block (RBBB) 1 (0.6%)

Final Visit N = 44

ECG within normal limits 16 (10.1%)

Incomplete LBB 1 (0.6%)

LVH (otherwise ECG within normal limit) 20 (12.7%)

Sinus tachycardia 2 (1.2%)

ST-T changes in anterolateral leads 4 (2.5%)

ST-T depression anterior wall 1 (0.6%)

Table 5: Summary of ECG results

The summary statistics of the available echocardiograph reports from the baseline and final visits are presented in (Table 6).

Final Visit (12th week) N = 28

LVEF (50-55%) with Gr-I diastolic dysfunction 5 (3.1%)

LVEF (50-55%) with Fair LV systolic function 3 (1.7%)

Concentric LVH, LVEF (50-55%), Gr-I diastolic dysfunction 2 (1.2%)

LVEF (50-55%) 1 (0.6%)

LVEF (50-50%), diastolic dysfunction 1 (0.6%)
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LVEF (40-45%) with Mild LV systolic dysfunction 4 (2.5%)

LVEF (40-45%) with Gr-I diastolic dysfunction 1 (0.6%)

LVEF (40-45%) with Pan LV systolic dysfunction 1 (0.6%)

LVEF (40-45%) with Hypokinesia of anterior wall 1 (0.6%)

LVEF (57%) with Normal LV systolic function 1 (0.6%)

Hypokinesia of IVS (including anterior & 
anterolateral wall involvement) 3 (1.7%)

Hypokinesia of anterior wall with Gr-I diastolic 
Dysfunction 2 (1.2%)

Mild LV systolic dysfunction 1 (0.6%)

LVEF = 60%, No PH 1 (0.6%)

Normal 1 (0.6%)

Table 6: Summary of Echocardiography Results

Analysis of available Laboratory and Diagnostic Assessments:

The summary statistics of the mean change from baseline to the final visit (Visit-3) for HbA1c, Random Blood Glucose, eGFR, and 
Serum Creatinine are presented in Table 7.

The mean difference at the final visit from baseline in HbA1c was -0.19%, random blood glucose was -0.68 mmol/L, eGFR was 0.6 ml/
min/1.73m2, and serum creatinine was -0.02 mg/dL.

The difference in mean HbA1c was statistically significant.

Parameters HbA1c Random Blood Glucose
(mmol/L) eGFR (ml/min/1.73m2) Serum Creatinine (mg/dl)

Baseline visit

N 157 157 157 157

Mean(SD) 6.88(1.5) 7.89(4.05) 89.74(24.56) 0.89(0.37)

Diabetic 65(41.4%)

Non-Diabetic 92(58.6%)

Follow-up visit 3

N 157 157 154 157

Mean 6.69(1.32) 3.02 90.34(26.07) 0.87(0.24)

Diabetic 80(50.6%)

Non-Diabetic 77(48.7%)
Mean Change from 
Baseline -0.19 -0.68 0.6 -0.02

p-value 0.003 0.010 0.613 0.448

Table 7: Summary Statistics of Laboratory and Diagnostic Assessments
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Mean changes in serum potassium and serum cholesterol from baseline to week 12 (final visit) are presented in Table 8. Both parameters 
reported statistically significant reductions in mean values from baseline by 3.19 and 5.99, respectively.

Parameters Serum Potassium mEq/L Serum cholesterol

Baseline Visit

N 157 157

Mean(SD) 4.06(0.48) 170.03(56.82)

Visit 3

N 157 154

Mean(SD) 0.87(0.24) 164.04(0.43)

Mean Change from Baseline -3.19 -5.99

p-value <0.01 <0.01

Table 8: Summary of changes in mean serum potassium and cholesterol

Physician’s global assessment of treatment post-completion of the treatment regimen:

One of the efficacy parameters recorded for this clinical study was Physician’s global assessment of treatment. 

A total of 77.3% of the physicians were satisfied with the improvement in the patient’s ability to perform daily activities following 
Bisoprolol + Telmisartan administration.

Figure 5: Graphical Representation of Physician’s global assessment of treatment: “How Satisfied are you with the improvement in the 
patient’s ability to perform daily activities following Bisoprolol + Telmisartan administration?”

“How likely would you recommend the usage of Bisoprolol + Telmisartan in existing coronary artery disease (CAD) patients 
with uncontrolled HTN?”

One of the efficacy parameters recorded for this clinical study was Physician’s global assessment of treatment: “How likely would 
you recommend the usage of Bisoprolol + Telmisartan in existing coronary artery disease (CAD) patients with uncontrolled HTN?” 
Summary statistics are presented in Table 9 and Figure 6 below.
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It was evident from Table 9 that, out of 157 physicians, 63 (40.2%) 
were extremely satisfied, 88 (54.8%) were moderately satisfied, 
and 0.6% were slightly satisfied with patients’ treatment.

Frequency Percentage (%)

N 157

Extremely satisfied 63 40.2%

Moderately satisfied 88 54.8%

Slightly Satisfied 0.6 0.6%

Table 9: Summary Statistics of Physician’s Physician’s global 
assessment of treatment: “How likely would you recommend 
the usage of Bisoprolol + Telmisartan in existing coronary artery 
disease (CAD) patients with uncontrolled HTN?”

Figure 6: Graphical Representation of Physician’s global 
assessment of treatment: “How likely would you recommend the 
usage of Bisoprolol + Telmisartan in existing CAD patients with 
uncontrolled HTN?”

None of the patients reported any adverse effects with the study 
treatment during the study period.

Discussion

To the best of our knowledge, this is one of the first real-world 
evidence studies conducted in the Indian population evaluating 
the effectiveness and safety of the combination therapy of 
Telmisartan 40 mg + Bisoprolol 2.5/5mg in Indian patients with 
CAD and uncontrolled HTN. The study demonstrated that the 
combination treatment with Telmisartan 40 mg + Bisoprolol 
2.5/5mg significantly (p<0.001) reduced SBP as well as DBP in 
sitting, supine, and standing positions at weeks 4, 8, and 12. The 
results showed that the dual combination therapy demonstrated 
effectiveness as early as 4 weeks and sustained the same till 12 
weeks.

A systematic review and meta-analysis by Ettehad D et al. concluded 
that BP lowering significantly reduces vascular risk across various 
baseline blood pressure levels and comorbidities, with analysis 
results providing strong support for lowering blood pressure to SBP 
<130 mmHg and providing BP-lowering treatment to individuals 
with a history of cardiovascular disease, CAD, stroke, diabetes, 
heart failure, and chronic kidney disease [14]. Similarly, a large-
scale meta-analysis of randomised trials reported that a 5 mmHg 
reduction of SBP reduced the risk of major cardiovascular events 
by about 10%, irrespective of previous diagnoses of cardiovascular 
disease, and even at normal or high-normal blood pressure values 
[15]. The SUPERIOR study recorded the mean decreases from 
baseline in SBP/DBP (in the sitting position) at weeks 4, 8, and 12 
with telmisartan/bisoprolol combination therapy as 12.87/12.01, 
18.58/14.82, and 23.68/15.97 mmHg, with p-value <0.001 across 
all results. The study reported reductions in BP as early as week 4, 
which were sustained till week 12.

A phase III Indian (N=264 subjects) study examined safety, 
efficacy, and tolerability of the fixed-dose combination (FDC) of 
telmisartan 40 mg + bisoprolol 5 mg (TBP) tablets with the existing 
comparator FDC telmisartan 40 mg + metoprolol succinate ER 50 
mg (TMS) tablets in patients with stage 1-2 HTN. It reported that 
the subjects receiving TBP demonstrated a statistically significant 
reduction of 28.00 ± 1.143 mmHg in SBP and 15.37 ± 0.710 
mmHg in DBP in the seated position at the end of 12 weeks. Our 
study findings concur with these results, with a mean reduction of 
(SBP) 23.68/(DBP)15.97 mmHg [seated position] with 12 weeks 
of treatment with telmisartan + bisoprolol [16].

There is a paucity of literature on the effectiveness and safety of 
the FDC of telmisartan with bisoprolol. However, there are many 
studies that evaluated telmisartan and bisoprolol monotherapy.

A real-world evidence study evaluated the long-term effectiveness 
of bisoprolol in patients with angina and concluded that the 
significant long-term reduction in the risk of mortality and various 
cardiovascular events with bisoprolol versus other β-blockers, 
and drugs other than β-blockers, confirms treatment guideline 
recommendations that bisoprolol is particularly well suited as the 
first-line treatment of angina in primary care [9].

Resting heart rate is considered a strong predictor of total mortality 
and hospitalization due to heart failure in HTN patients. A sub-
group analysis of the BISO-CAD study reported that bisoprolol 
can effectively reduce resting heart rate in Asian CAD patients 
with comorbid HTN and hence improve composite cardiac clinical 
outcomes without affecting their blood pressure [10].

An observational study compared bisoprolol with metoprolol in 
Indian patients with Stage-1 HTN. It reported that the bisoprolol 
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group demonstrated significantly greater reductions in SBP (-19.3 
± 3.7 mmHg vs. -16.8 ± 4.1 mmHg, p=0.01) and DBP (-10.8 ± 2.6 
mmHg vs. -8.9 ± 2.9 mmHg, p=0.02) compared to the metoprolol 
group. A higher proportion of patients in the Bisoprolol group 
achieved target BP (76% vs. 64%, p=0.04), and patient satisfaction 
was significantly higher (8.4 ± 1.1 vs. 7.9 ± 1.3, p=0.03) [17].

Bisoprolol has been reported to potentially mask the symptoms 
of hypoglycaemia in patients with diabetes and may rarely be 
associated with bradycardia and AV block [18]. However, no 
such events were observed in the present study, and no clinically 
significant changes in heart rate or ECG findings were reported 
during the study period.

An electronic health record-based cohort study evaluating three-
year cardiovascular outcomes of telmisartan in patients with HTN, 
showed that telmisartan users exhibited significantly lower visit-
to-visit BP variability. The adjusted 3-year MACE rate was similar 
between telmisartan users (4.6%) and other ARB users (4.7%, log-
rank P = 0.75), with comparable safety profiles [19].

A sub-analysis of a telmisartan randomised assessment study in 
ACE intolerant subjects with cardiovascular disease, found that 
the effect of telmisartan in hypertensive and non-hypertensive 
patients at high cardiovascular risk was not different. This post-
hoc analysis suggests that myocardial ischemia may be further 
reduced by telmisartan in hypertensive patients [20].

We observed a statistically significant reduction in serum 
cholesterol as well as blood glucose levels at the end of 12 weeks, 
which could be attributed to the positive effect of telmisartan. A 
study evaluating telmisartan reported that telmisartan may have 
favourable effects on lipid and glucose metabolism, in addition to 
lowering blood pressure [21].

A study to formulate a consensus statement for the utilization 
of bisoprolol in combination with telmisartan based on the 
contemporary evidence and the real-world experiences of 
the Indian cardiologists, observed a high preference for the 
combination of bisoprolol with telmisartan for use in patients with 
HTN with comorbidities [22].

Studies have shown that by combining two drugs with different 
mechanisms of action, an antihypertensive effect two to five 
times greater than that obtained by monotherapy is possible. 
Increasing the dose of monotherapy reduces coronary events 
by 29% and cerebrovascular events by 40%, while combining 
two antihypertensive agents with a different mechanism of 
action reduces coronary events by 40% and cerebrovascular 
events by 54%. Thus, the use of combination therapy provides 
greater protection to a target organ than increasing the dose of 
monotherapy [23]. A real-world evidence study in the Indian 

population with essential hypertension reported that in the 
telmisartan monotherapy group, mean SBP/DBP was significantly 
reduced by 13.3/7.2 mmHg [24]. An Indian study reported a 
significant reduction in SBP (-19.3 ± 3.7) mmHg and DBP (-10.8 ± 
2.6 mmHg) with bisoprolol at the end of 12 weeks [17]. Our study 
with the combination therapy of telmisartan (40mg) + bisoprolol 
(2.5/5mg) recorded a statistically significant reduction in mean 
SBP/DBP of 23.68/15.97 mmHg (sitting), 23.75/15.31 mmHg 
(supine), and 22.79/14.3 mmHg (standing) at the end of 12 weeks. 
It is evident that the reductions in BP with combination therapy are 
greater than those of monotherapy.

An Indian study reported a significant reduction in SBP (-19.3 ± 
3.7) mmHg and DBP (-10.8 ± 2.6 mmHg) with bisoprolol at the 
end of 12 weeks [17].

The present study did not report any adverse events during the 
study period.

Study limitations

This study has certain limitations, including a relatively small 
sample size, lack of a comparator group, and short follow-up 
duration, which may limit the generalizability of the findings 
and evaluation of long-term safety outcomes. Larger prospective 
studies with longer follow-up are needed to confirm the long-term 
safety and cardiovascular benefits of this combination therapy.

Conclusion

The study shows that the telmisartan (40 mg)–bisoprolol (2.5/5 
mg) fixed-dose combination provides effective blood pressure 
control and good tolerability in Indian patients with CAD and 
uncontrolled hypertension. The complementary mechanisms of 
RAAS blockade and β1-selective inhibition, along with the FDC 
approach, may enhance cardiovascular protection, treatment 
adherence, and therapeutic convenience.
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