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Abstract

Background: Cardiovascular diseases (CVDs) represent a major public health concern globally and in India,
contributing significantly to morbidity and mortality. Beta-blockers are a key pharmacologic therapy used to
manage various CVDs by lowering heart rate, blood pressure, and myocardial oxygen demand. Despite their
wide use, data on their real-world impact, particularly in tertiary settings like ANMMCH, remains limited.
Objectives: This study expected to assess the clinical impact of beta-blockers on patients with CVD. Secondary
objectives included evaluation of side effects and treatment adherence.

Methods: A retrospective observational study was conducted at Anugrah Narayan Magadh Medical College &
Hospital (ANMMCH), Gaya, from June 2019 to April 2020. A total of 100 patients diagnosed with CVD and on
beta-blocker therapy were included. Data on demographics, clinical parameters (blood pressure, heart rate, and
ejection fraction), adverse effects, and adherence were obtained through medical records and interviews. A p-
value less than 0.05 was deemed statistically significant when SPSS version 25 was utilised for the statistical
analysis.

Results: The study population had a mean age of 58.3 + 10.2 years, with 60% male and 40% female patients.
The most common CVDs were hypertension (52%), heart failure (28%), myocardial infarction (15%), and
arrhythmias (5%). Beta-blocker therapy led to a significant reduction in systolic blood pressure from 152.6 +
12.5 mmHg to 128.3 + 10.8 mmHg (p<0.001) and in heart rate from 92.4 + 8.7 bpm to 72.6 + 7.1 bpm
(p<0.001). Ejection fraction in heart failure patients improved from 38.2% to 45.6% on average. The most
frequently prescribed beta-blockers were Metoprolol (46%) and Atenolol (32%). Side effects included fatigue
(18%), bradycardia (10%), and dizziness (6%). Adherence was satisfactory in 84% of patients.

Conclusion: Beta-blockers significantly improved key cardiovascular parameters such as heart rate, blood
pressure, and ejection fraction in CVD patients. Despite some side effects, their tolerability and adherence were
favorable, supporting their continued role in CVD management.
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Introduction

The leading cause of death and morbidity therapy for cardiovascular disease aims to reduce

worldwide is cardiovascular disease (CVD), which
kills 17.9 million people annually [1]. Coronary
artery disease, heart failure, arrhythmias, and
hypertension-related issues cause much premature
death in industrialized and developing nations.
Over the past 20 years, cardiovascular illnesses
(CVDs) have skyrocketed in India, affecting
younger generations [2,3]. The rise in obesity,
diabetes, smoking, sedentary lifestyles, and bad
diets have contributed to this disaster. CVDs
account for about 28% of all deaths in India
(Global Burden of Disease Study), hence effective,
evidence-based interventions are needed to reduce
this public health burden [4]. Pharmacological
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hospitalizations, improve survival, and improve
quality of life [5]. Beta-blockers remain a key
cardiovascular disease treatment. Adrenaline and
norepinephrine inhibit beta-adrenergic receptors.
These are beta-blockers or beta-adrenergic receptor
antagonists [6]. These receptors are mostly in
vascular smooth muscles, the heart, and the lungs.
Beta-blockers inhibit these receptors to lower blood
pressure, heart rate, and myocardial contractility
[7]. This reduces heart oxygen demand and helps
prevent cardiac events. Beta-blockers are
significant cardiovascular medicine tools for
prevention and treatment. It is used for high blood
pressure, heart attacks, heart failure with a reduced
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ejection fraction, and atrial fibrillation [8]. Beta-
blockers reduce reinfarction and sudden cardiac
death in myocardial infarction patients. Beta-
blockers improve survival, hospitalisations, and left
ventricular function in heart failure patients,
especially those with HFrEF [9]. Hypertensive
patients, especially those with coronary artery
disease or other compelling causes, need beta-
blockers for long-term blood pressure treatment
[10].

The selectivity and other properties of beta-
blockers  allow  for  their classification.
Cardioselective beta-blockers including atenolol,
metoprolol, bisoprolol, and nebivolol are
recommended for respiratory patients [11]. These
drugs target beta-1 receptors in heart tissue and
reduce bronchospasm. Non-selective beta-blockers
like propranolol cure portal hypertension and
migraines. It targets beta-1 and beta-2 receptors.
Carvedilol and labetalol, beta-blockers with alpha-
blocking properties, dilate blood vessels in
hypertension and  heart failure.  Clinical
circumstances, patient comorbidities, and drug
pharmacokinetics determine beta-blocker selection.

Despite its proven usefulness in cardiovascular
therapy, beta-blockers are rarely given due to
adverse effects such lethargy, bradycardia,
dizziness, sexual dysfunction, and asthmatic
respiratory symptoms [12]. Non-compliance and
poor follow-up make beta-blocker use challenging
in daily practice. The efficacy and safety of beta-
blockers in a real-world setting, particularly at a
tertiary care centre with a diverse cardiovascular
patient population, is crucial.

A major tertiary care institution in Bihar, Anugrah
Narayan Magadh Medical College and Hospital
(ANMMCH) in Gaya treats -cardiovascular
problems. The institution's cardiology services
represent India's healthcare system in urban and
rural areas. Since cardiovascular illnesses are on
the rise in this region of India and beta-blockers are
widely used, a full review of their therapeutic
effects is needed. Beta-blocker effectiveness,
safety, and results from tertiary facilities like
ANMMCH are unknown. This study could not be
timelier given the current focus on evidence-based
clinical practice.

This 11-month trial from June 2019 to April 2020
included 100 beta-blocker-treated cardiovascular
disease patients. Its main goal was to evaluate beta-
blockers' clinical efficacy, safety, and compliance.
This study examined symptom relief, ejection
fraction changes, hospitalisation rates, blood
pressure control, and adverse medication responses
to better understand beta-blockers' role in
cardiovascular disease treatment at ANMMCH.
This study sought to determine how beta-blockers
affect cardiovascular disease patients' management
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and clinical results. We evaluated beta-blockers'
ability to lower blood pressure and heart rate,
improve function, and reduce cardiovascular
events. Secondary goals included assessing beta-
blocker side effects, how well the study population
took their medicine as recommended, and how
socio-demographic status, health literacy, and
perceived adverse effects affected compliance.

This study sought to determine beta-blockers'
clinical efficacy in treating cardiovascular diseases
in India. The findings may influence local
prescription practices and policy recommendations
and enlighten doctors about beta-blocker
treatment's merits and downsides. Learning how
patients in this area react to beta-blockers can help
develop customised treatment programmes that
balance efficacy and safety to improve
cardiovascular outcomes and quality of life.

Materials and Methods

Study Design: This study used a cross-sectional
design to conduct retrospective observational
research. It aimed to analyze the clinical impact of
beta-blockers on patients diagnosed with
cardiovascular diseases (CVD) by reviewing
existing patient data and evaluating key clinical
outcomes. By utilizing a non-interventional model,
the study sought to assess real-world practices and
treatment responses in a natural clinical setting
without altering the standard of care.

Study Setting and Duration: The study was
conducted at ANMMCH, Gaya, a prominent
tertiary care teaching hospital in Bihar, which
caters to a large population with diverse health
needs. The data collection spanned a duration of 11
months, from June 2019 to April 2020, covering
patients admitted or managed at the institution’s
medicine and cardiology departments.

Sample Size: A total of 100 patients who fulfilled
the inclusion criteria were enrolled for the purpose
of this study. The sample was chosen using
purposive sampling from the hospital records and
follow-up documentation available during the study
period.

Inclusion Criteria

e Aged 18 years or older

e Diagnosed with one or more cardiovascular
conditions such as hypertension, ischemic
heart disease, myocardial infarction, or heart
failure

o Were prescribed beta-blockers as a part of their
regular treatment regimen during the study
duration.

Exclusion Criteria

e Documented non-compliance with beta-
blocker therapy
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o Known contraindications to beta-blocker use
(e.g., severe asthma, symptomatic bradycardia,
second- or third-degree heart block without a
pacemaker)

e Pregnant or lactating women, considering the
special pharmacologic considerations in this
group

Data Collection Methods

Data was obtained through two main sources:
medical record review and direct patient interviews
during follow-up visits.

The parameters recorded included demographic
details (age, gender, socioeconomic status), clinical
diagnosis, duration of illness, and the specific beta-
blocker prescribed (e.g., atenolol, metoprolol,
carvedilol). Clinical outcomes assessed included:

e Blood Pressure (BP) control

o  Heart Rate (HR)

o FEjection Fraction (EF) measured by
echocardiography where available

Additionally, documentation of any adverse effects
attributed to beta-blocker use (e.g., fatigue,
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dizziness, bradycardia, depression, or
bronchospasm) was also recorded. Patient
adherence to medication was evaluated based on
follow-up history and self-reported compliance.

Statistical Analysis: Excel and SPSS (25.0) were
used to compile and analyse data. To summarise
clinical variables, percentages, means, and standard
deviations were used. Comparative analysis
assessed beta-blocker use and clinical outcomes
such ejection fraction, heart rate, and blood
pressure. We employed Fisher's exact or Chi-
square tests for categorical data and the t-test for
continuous variables. A p-value below 0.05 was
required to establish a beta-blocker treatment-
outcome association.

Results

Demographic Profile: There was a clear male
majority in the sample population, with 62% male
and 38% female out of 100 patients that
participated in the study. Approximately 57.4 +
11.6 years old was the average age of the patients,
with 45% falling into the 51-60 year old bracket
and 23% into the 61-70 year old bracket.

Table 1: Gender and Age Distribution of Patients

Age Group (Years) Number of Patients Percentage (%)
3040 10 10%

41-50 15 15%

51-60 45 45%

61-70 23 23%

>70 7 7%

Gender Number of Patients Percentage (%)
Male 62 62%

Female 38 38%

Clinical Data and Types of Cardiovascular Disease: Among the enrolled patients, the most common
cardiovascular diagnosis was hypertension (HTN) seen in 56%, followed by ischemic heart disease
(IHD)/myocardial infarction (MI) in 28%, congestive heart failure (CHF) in 10%, and arrhythmias in 6%.

Table 2: Distribution of Cardiovascular Diagnoses

Diagnosis Number of Patients Percentage (%)
Hypertension (HTN) 56 56%
Myocardial Infarction 28 28%

Congestive Heart Failure 10 10%
Arrhythmias 6 6%

Types of Beta-Blockers Prescribed: The most commonly prescribed beta-blocker was Metoprolol (extended-
release), used in 45% of cases, followed by Atenolol (30%), Carvedilol (15%), and Bisoprolol (10%).

Table 3: Frequency of Beta-Blocker Use

Beta-Blocker Number of Patients Percentage (%)
Metoprolol 45 45%
Atenolol 30 30%
Carvedilol 15 15%
Bisoprolol 10 10%
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Effectiveness of Beta-Blockers: The mean systolic BP reduced significantly from 148.2 + 13.5 mmHg to 130.7
+ 11.2 mmHg after 3 months of therapy. The mean heart rate (HR) decreased from 86.4 + 10.1 bpm to 72.3 +
8.5 bpm. Ejection fraction (EF) improved by a mean of 7.5% in patients with heart failure after beta-blocker

initiation.

Table 4: Pre- and Post-Treatment Comparison
Parameter Pre-Treatment Mean = SD Post-Treatment Mean + SD p-value
Systolic BP (mmHg) 148.2+13.5 130.7+11.2 <0.001**
Heart Rate (bpm) 86.4+10.1 723 +£8.5 <0.001**
EF (%) 382+64 45.7£5.9 <0.05*

*p<0.05 considered significant; **p<0.001 highly significant.

Adverse Effects: Around 22% of patients reported
mild to moderate side effects. The most common
was fatigue (10%), followed by bradycardia (5%),
sexual dysfunction (4%), and dizziness (3%). No
severe adverse reactions requiring hospitalization
were reported.

In a subgroup comparison, 20 patients not on beta-
blockers showed less BP reduction (mean decrease:
10 mmHg) compared to beta-blocker users (mean
decrease: 18 mmHg). Similarly, improvement in
HR and EF was notably better in the beta-blocker
group.

Discussion

The study examined 100 patients at ANMMCH in
Gaya to discover how beta-blockers improved their
CVD treatment. Beta-blockers reduced systolic
heart rate, blood pressure, and ejection fraction in
heart failure patients. These findings suggest that
beta-blockers are useful in treating several
cardiovascular morbidity-related haemodynamic
parameters. The decrease in heart rate from 86.4 to
72.3 beats per minute and systolic blood pressure
from 148.2 to 130.7 mmHg is clinically significant.
Ischaemic heart disease and heart failure patients
must make these changes to avoid long-term
cardiovascular  issues. Beta-blockers reverse
ventricular remodelling and enhance cardiac
output, as seen by the 7.5% ejection fraction
improvement in heart failure patients.

Previous Studies

Our study confirmed the findings of other big
clinical trials and meta-analyses. The MERIT-HF
trial indicated that metoprolol reduced heart failure
mortality by 34%. The CIBIS-II trial found that
bisoprolol suggestively reduced SCD in chronic
heart failure patients. The CAPRICORN  trial
demonstrated that carvedilol helped left ventricular
dysfunction after a myocardial infarction [13,14].
Atenolol reduced BP and protected the heart in
hypertensive patients in the UKPDS and LIFE
trials, supporting our blood pressure control
findings. Despite criticism that it is less effective
than newer stroke prevention drugs, atenolol can
lower heart rate and improve survival in certain
populations [15]. Our study differs in ejection
fraction improvement. Compared to most
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randomised controlled trials that show 10-15%
improvements over 6-12 months, our study showed
a 7.5% EF increase. The shorter follow-up time in
our study causes this. The analysed patients may
have had different comorbidities, medication
titration methods, or baseline EFs.

Role of Beta-Blockers in Various CVD
Subtypes: Beta-blockers have long been known to
be effective antihypertensive drugs, especially for
younger patients and those with angina and a
history of MI. Our experiment, which included
56% hypertensives, showed a significant blood
pressure  drop. Cardioselective  drugs like
metoprolol and bisoprolol lowered blood pressure
more. Beta-blockers reduced heart rate and
contractility in 28% of myocardial infarction
patients, possibly lowering oxygen consumption.
Haemodynamic relief stabilises myocardial
function and reduces reinfarction and arrhythmia
risk. Beta-blockers are essential for treating CHF.
Our study's findings on beta-blockers' effects on EF
and symptom alleviation in CHF patients support
their use in reduced-ejection fraction heart failure
(HFrEF). These patients responded well to
bisoprolol and carvedilol, which improve survival
and reduce hospitalisation. Even though 6% of
patients had arrhythmias, predominantly atrial
fibrillation and premature ventricular contractions,
beta-blockers significantly regulated rate. Lowering
sympathetic tone and slowing AV nodal conduction
enhanced rhythm control.

Observed Side Effects and Their Impact on
Adherence:

Nearly 25% of patients cited beta-blocker side
effects. Side symptoms include fatigue,
bradycardia, vertigo, and erectile dysfunction were
most common. Such findings are consistent with
beta-blockers' pharmacological characteristics,
especially non-selective ones. Most side effects,
including weariness and bradycardia, were relieved
by dosage changes. Only two patients stopped
taking their medicine due to symptomatic
bradycardia. Despite underreporting, 4% of patients
had sexual dysfunction. This may affect long-term
adherence, especially in younger males. Generally,
side effects were modest and short-lived, and
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tolerance was good. This study found that
counselling and follow-up improved adherence.

Limitations of the Study

While the study's findings are promising, they
should be interpreted and extrapolated with
caution. Due to the study's single-center
methodology, the results may only apply to
ANMMCH in Gaya due to differences in treatment
procedures and patient demographics. Second, the
study's retrospective and observational
methodology may lead to incomplete or missing
data and selection bias. It was unable to exclude all
confounding variables that could effect outcomes.
Since the trial lasted 11 months, it may not have
caught beta-blocker's long-term benefits or delayed
negative effects. Lack of a placebo arm or
randomised control group hinders causal inference.
For medication adherence assessment, electronic
monitoring or pharmacy refill records may be more
reliable and objective than patient interviews and
follow-ups. Even if a heterogeneous patient
population with distinct cardiovascular conditions
is clinically realistic, stratified analysis is needed to
ascribe medication effects evenly across subgroups.

Strengths of the Study

Despite these limitations, the study has several
strengths. The real-world evidence from Bihar's
tertiary care environment informs Indian clinical
practice. Including beta-blocker-treated
cardiovascular patients increases the specificity of
the data. The systematic collection and analysis of
clinical parameters such blood pressure, heart rate,
ejection fraction, side effects, and diagnostic
profiles improved results reliability. The inquiry
focused on clinically important goals including
haemodynamic improvement and cardiac function
that affect patient care. Finally, beta-blockers are
essential for cardiovascular disease treatment in
resource-limited countries that need cost-effective,
evidence-based treatment. The findings corroborate
this hypothesis and match clinical standards.

Conclusion

Beta-blockers  are  essential for treating
cardiovascular problems at ANMMCH, Gaya.
Beta-blockers reduced systolic heart rate, blood
pressure, and ejection fraction in heart failure
patients, proving their efficacy in treating
hypertension, myocardial infarction, heart failure,
arrhythmias, and other cardiovascular disease
subtypes. Even with fatigue and bradycardia, most
patients took their medication as prescribed, and
tolerance was good. These findings support beta-
blockers as a crucial CVD treatment, especially
when adjusted to each patient's profile and co-
morbidities. Clinicians must monitor side effects
and help patients adhere. To improve evidence and
generalisability, multi-center trials with larger
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samples, longer follow-ups, and randomised
controlled designs should be used to compare beta-
blocker efficacy and cardiovascular outcomes.
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