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ABSTRACT

Introduction: Heart failure bears a significant health burden
globally, particularly in India, where its prevalence is on the rise.
There are striking regional variations in the prescription pattern
for heart failure. Prescription pattern monitoring will help to
understand the trends in drug use, compliance with regional,
state or national guidelines and provide feedback information
to prescribers. Being a chronic disease, medication adherence
also plays a major role in improving clinical outcomes.

Aim: To analyse the prescription patterns of heart failure drugs
as well as the medication adherence among heart failure patients
admitted to a tertiary care hospital.

Materials and Methods: A hospitalbased, cross-sectional,
observational study was conducted in the inpatient department
(IPD) of Medicine in a tertiary care teaching hospital, over a
period of six months from August 2024 to January 2025. A
total of 204 prescriptions of heart failure patients were analysed
using a prestructured proforma. The patients were asked about
cardiac rehabilitation practices, and their responses were
recorded by using 5-point Likert scale ranging from never to
always. Medication adherence was assessed by using a pre-
validated questionnaire containing nine questions, and patients
were categorised to have low, moderate or high adherence

based on their scores. The collected data were analysed by
descriptive statistics.

Results: Males (61.3%) outnumbered females (38.7%). Most
patients were aged 51-60 years, with a mean age of 63.2+12.14
years. Hypertension (60.8%), ischaemic heart disease (60.3%)
and diabetes (58.3%) were the most common co-morbidities.
Combination therapy was preferred with diuretics (92.7%),
beta blockers (57.4%) and vasodilators (44.6%) being the
most commonly prescribed drugs. Mineralocorticoid Receptor
Antagonist (MRA), sodium-glucose cotransporter-2 (SGLT-2)
inhibitors and angiotensin receptor neprilysin inhibitors (ARNI)
were also prescribed. Cardiac rehabilitation uptake was poor,
only 29% adhered to dietary modifications and 7.3% engaged
in regular physical activity. Medication adherence assessment
showed that 47.6% of patients had high adherence, while
25.5% had moderate and 27% had low adherence levels.

Conclusion: Most of the recommended drugs, including the
newer drugs like SGLT-2 inhibitors and ARNI, were observed
in the prescriptions. Cardiac rehabilitation and medication
adherence were inadequate, highlighting the need for structured
and targeted adherence improvement strategies and cardiac
rehabilitation programmes.
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INTRODUCTION

Heart failure (HF) describes the clinical syndrome that develops
when the heart cannot maintain adequate output, or can do so only
at the expense of elevated ventricular filling pressure. The burden
of HF affects approximately 26 million people globally and has a
prevalence of around 1% in India, with an estimated 0.1-0.16 million
deaths per year. It also imposes a substantial economic burden,
costing approximately 108 billion dollars per annum in India [1-3].
The lifetime risk of HF continues to be high, ranging from 20% to
45% in adults aged 45 to 95 years of age, and is dependent on
various risk factors [4]. Those with hypertension, coronary artery
disease, valvular heart disease, diabetes, metabolic syndrome,
obesity, exposure to cardiotoxic agents or genetic variants for
cardiomyopathy are persons at risk of developing HF. Furthermore,
many individuals have more than one of these modifiable HF risk
factors, which further increase the risk [5].

Pharmacologicalinterventions play a crucial role in the management
of heart failure, aiming to alleviate symptoms, improve quality
of life, and reduce morbidity and mortality. Prescription Pattern
Monitoring Studies (PPMS) are drug utilisation studies with the
main focus on prescribing, dispensing, and administration of
drugs, which explain the extent and profile of drug use, trends in
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drug use, compliance with regional, state or national guidelines
and provide feedback information to prescribers. PPMS have
become increasingly important because of the introduction of new
drugs, variations in the pattern of prescribing and consumption
of drugs, concerns about delayed adverse effects, rising cost of
drugs and volume of prescriptions [6]. The study of prescribing
patterns helps to monitor, evaluate, and if necessary, suggest
modifications in prescribing patterns so as to make medical care
rational and cost-effective. At present, few data are available [7-11]
for prescription trends in patients with heart failure in our population
and even fewer data are available regarding their medication
adherence level.

Cardiac rehabilitation (CR) is defined as a multidisciplinary programme
that includes exercise training, cardiac risk factor modification,
education on co-morbidities, psychosocial assessment, and
outcomes assessment [12]. CR aims to reduce the psychological
and physiological stress of cardiovascular disease, lower mortality
risk, and enhance cardiovascular function to improve quality of life.
A Cochrane review found that CR lowered hospital admissions
and contributed to a long-term reduction in all-cause mortality in
patients with heart failure and preserved ejection fraction, though
no short-term (<12 months) mortality benefit was observed [13].
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CR is recommended by many recent HF treatment guidelines, but
remains underused globally [14,15].

The chronic nature of HF warrants long-term consumption of
various medications. Medication adherence is the extent to which
an individual’s behaviour corresponds to a healthcare provider’s
recommendations, and it has its own benefits, like managing
symptoms, reducing hospitalisations, improving clinical outcomes
and improving quality of life. Similarly, nonadherence in patients
leads to substantial worsening of disease, death, and increased
unnecessary healthcare expenses [16-18]. The World Health
Organisation (WHO) classifies the determinants of poor medication
adherence into five categories: socioeconomic factors, factors
associated with the health system, disease-related factors, therapy-
related factors, and patient-related factors. Understanding root
causes of medication nonadherence and cost-effective approaches
that are applicable to patient populations is essential to increasing
adherence and improving long-term health impact [19,20].

Prescription trends may vary among different parts of the country
as well as among different hospital settings and the current study
aims to determine the prescription pattern of HF medications in
tertiary teaching hospital located in South India. Implementation of
CR programmes is poorly studied and assessment of medication
adherence, specifically among HF patients, is also a less explored
area. Medication adherence largely depends upon population
demographics. The findings of the study help healthcare providers
to understand the current scenario and may assist in developing
and implementing strategies to improve medication adherence
among heart failure patients.

MATERIALS AND METHODS

A hospital-based, cross-sectional observational study was
conducted in the IPD of Medicine in Government Medical College,
Thrissur Kerala, India, over a period of six months from August 2024
to January 2025. The study was initiated after getting permission
from the Institutional Ethics Committee (IEC/GMCTSR/2024/062).

Inclusion Criteria: Patients of both genders who were admitted
with a clinical diagnosis of heart failure, irrespective of aetiology,
were included in the study.

Exclusion Criteria: Heart failure patients without data on the left
ventricular ejection fraction (LVEF), as well as patients aged below
18 years, were excluded from the study.

Sample size calculation: Sample size was calculated based on
the formula

where n is the sample size, p is the expected proportion in the
population, g=100-p and d is the relative precision. Based on the
previous study by Rao A et al., [7], the proportion of patients receiving
beta blockers was 37% (p=37, g=63). With a relative precision of
20% of p (d=7.4), the minimum sample size was 170. A total of 204
patients were included.

Study Procedure

Written patient informed consent was obtained before data
collection. A total of 204 prescriptions were screened and the
relevant data on patient’s demographics such as age and gender;
New York Heart Association (NYHA) functional class of HF at
the time of admission [21]; type of HF based on LVEF like Heart
Failure with reduced Ejection Fraction (HFrEF), Heart Failure with
mildly reduced Ejection Fraction (HFmrEF), and Heart Failure with
preserved Ejection Fraction (HFpEF) on echocardiogram [14]; co-
morbid conditions; pharmacological treatment like details of HF
drugs and non-HF drugs prescribed, combination therapy etc were
recorded in a pre-structured proforma.
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Patients were asked about the frequency of following cardiac
rehabilitation practices, such as regular physical activity or exercise
training, dietary modifications like salt restriction, reduction in alcohol
consumption or cessation of smoking and psychosocial counselling.
The responses were recorded by using 5-point Likert scale (Never,
rarely, sometimes, often, always).

Patients were interviewed to assess their adherence to medications
by using a pre-validated questionnaire. A questionnaire with
9 dichotomous yes/no questions was prepared, referring to
previously published tools [22]. Content validity was ensured
through expert review. Each item was rated for relevance on a 1-4
scale, and items with a content validity index >0.8 were included.
Face validity was also assessed by reviewing the questions by HF
patients. The total score was 9, with each ‘yes’ and ‘no’ responses
scored O and 1, respectively. According to the patient’s responses,
scores were calculated and patients were categorised to have
high, moderate, or low (>8, 6-8, and <6, respectively) medication
adherence.

STATISTICAL ANALYSIS

Data were entered in Mac numbers and analysed using Statistical
Package for the Social Sciences (SPSS version 20.0). The
continuous variables were summarised as Mean+standard deviation
(SD) and categorical variables were expressed as frequencies and
percentages. Macintosh Operating System (Mac OS) pages and
numbers (2018 version) were used to enter data and generate
graphs, tables, and charts.

RESULTS

Of the 204 patients, 125 (61.3%) were male and 79 (38.7%)
were female, with a mean age of 63.2+12.14 years. The majority
of them were in the 51-60-year age group (30.4%). Most of the
participants fell under NYHA Grading of class IV (65.2%). The echo
findings showed that 39.7% of the patients had HF with an ejection
fraction >50% and 35.8% had HF with <40% ejection fraction.
All the admitted HF patients had associated co-morbidities, with
hypertension (60.8%), ischaemic heart disease (60.3%) and
diabetes (58.3%) widely noticed as summarised in [Table/Fig-1].
Among them, 80% of the patients have more than one associated
co-morbidity.

Variables n (%)
Gender

Male 125 (61.3%)
Female 79 (38.7%)
Age (in years)

21-30 1(0.5%)
31-40 5(2.5%)
41-50 24 (11.8%)
51-60 62 (30.4%)
61-70 52 (25.5%)
71-80 47 (23.0%)
>80 13 (6.4%)
NYHA Grading

Class | 20 (9.8%)
Class Il 23 (11.3%)
Class Il 28 (13.7%)
Class IV 133 (65.2%)
Ejection Fraction (EF)

HFrEF (<40%) 73 (35.8%)
HFmrEF (41-49%) 50 (24.5%)
HFpEF (>50%) 81 (39.7%)
Co-morbidities
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Hypertension 124 (60.8%) Drugs n (%)
Ischaemic heart disease 123 (60.3%) Diuretics (total n=189)
Diabetes 119 (68.3%) Furosemide 167 (88.4%)
Chronic kidney disease 58 (28.4%) Furosemide + Amiloride 1(0.5%)
Anaemia 47 (23.0%) Frusemide + MRA 1(0.5%)
Obesity 35 (17.2%) Torsemide 18 (9.5%)
Rheumatic heart disease 27 (13.2%) Torsemide + MRA 1(0.5%)
Dyslipidaemia 17 (8.3%) Metolazone 1(0.5%)
Cardiomyopathy 12 (5.9%) ACEIs/ ARBs/ ARNI (total n=70)
Thyroid disease 12 (5.9%) Enalapril 36 (561.4%)
[Table/Fig-1]: Baseline characteristics and co-morbidities. Ramipril 8 (11.4%)
A total of 8 classes of HF drugs were seen among the prescriptions, Captopr 2(29%)
with diuretics being the most commonly used (92.7%). Diuretics | emisartan 9 (12.9%)
were followed by beta blockers (57.4%) and vasodilators (44.6%) Losartan 5(7.1%)
as summarised in [Table/Fig-2]. Angiotensin Aldosterone System Valsartan 3 (4.3%)
(RAAS) inhibitors were prescribed for 70 patients (34.3%), which Sacubitril-valsartan 7 (10%)
included Angiotensin Converting Enzyme Inhibitors (ACEls) 46 Beta blockers (total n=117)
patients (65.7%), Angiotgnsin Receptor Blogkgrs (ARBs) 17 patients Carvediol 26 (39.3%)
(24.3%) and ARNI 7 patients (10%). Prescriptions of MRA (30.9%)
and SGLT-2 Inhibitors (25.5%) were also sighted. Metoprolol 42 (35.9%)
Nebivolol 16 (13.7%)
_— Bisoprolol 13 (11.1%)
MRA (total n=63)
ACEIS/ARBS/ARNI
Spironolactone 63 (100%)
oo SGLT-2 Inhibitors (total n=52)
e Dapaglifiozin 52 (100%)
SGLT-2Inhibftors Vasodilators (total n=91)
Vasodiators Nitrates 67 (73.6%)
Cardiac glycosides Isosorbide dinitrate-hydralazine 24 (26.4%)
\vabradine Other drugs
Digoxin 10 (4.9%)
[Table/Fig-2]: Distribution pattern of different classes of heart failure drugs n (%)*. Ivabradine 7 (3.4%)
55 60'0% SOLT miors 5 25.6%) Vasoniators 01 44,609, Caraoavconcin. 10 TR 176 (86.3%)
(4.9%), Ivabradine - 7 (3.4%) Anticoagulants 76 (37.3%)
Only 18.1% of the patients were receiving monotherapy, and Hypolipidaemics 181 (88.7%)
diuretics were the sole drug used. The rest of the patients (81.9%) | Antinypertensives 122 (59.8%)
were having combination therapy, and three drug regimens were Hypoglycaemics 118 (57.8%)
the commonly used combination [Table/Fig-3]. Proton pump inhibitors 177 (86.8%)
Drag herapy regimen o Multivitamins 42 (20.6%)
Monotherapy 37 (18%) Antibiotics 66 (32.4%)
2-drug regimen 24 (22%) [Table/Fig-4]: Distribution pattern of individual drugs.
3-drug regimen 57 (28%) Hypolipidaemics (88.7%), proton pump inhibitors (86.8%),
4-drug regimen 35 (17%) antiplatelets (86.3%), antihypertensives (59.8%) and hypoglycaemics
5-drug regimen 23 (11%) (57.8%) were the other drugs prescribed to the patients [Table/
6-drug regimen 8 (4%) Fig-4].

[Table/Fig-3]: Distribution of number of drugs prescribed in a regimen.

Among the 204 prescriptions reviewed, 34 prescriptions had
Fixed-dose Combinations (FDC) of HF drugs. Isosorbide dinitrate-
hydralazine (70.6%) was the most frequently encountered
FDC, followed by Sacubitral-Valsartan (20.6%). Three diuretic
combinations (Furosemide-Amiloride, Furosemide-Spironolactone,
Torsemide-Spironolactone) were also found (n=1) each.

Furosemide was the most commonly used diuretic (88.4%). Nitrates
(73.6%) were the commonly prescribed vasodilator, and among
Beta blockers, Carvedilol (39.3%) and Metoprolol (35.9%) were
prescribed the most. Enalapril (51.4%) was the most common ACEI
observed in the prescriptions. Spironolactone and Dapagliflozin
were the only prescribed MRA and SGLT2 inhibitor respectively
[Table/Fig-4].
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As a part of cardiac rehabilitation, 29% participants reported
following dietary modifications and 7.3% reported engaging in
regular physical activity. But none were following any sessions for
psychosocial assessment or counselling [Table/Fig-5].

Medication adherence was calculated using a prevalidated
questionnaire and showed that 97 (47.6%) patients had high
adherence, and the rest exhibited moderate 52 (25.5%) to low
55 (27%) adherence levels. Mean scores for the population were
6.93+2.5, and for individual categories of low, moderate and high
adherence were 3.33+1.47, 6.87+0.77 and 9, respectively.

DISCUSSION

In this hospital-based, cross-sectional study of 204 HF patients,
a predominance of male patients, high prevalence of multiple co-
morbidities, frequent use of diuretics, underuse of guideline [14,23]
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[Table/Fig-5]: Patients following cardiac rehabilitation as a part of HF management.

recommended agents (MRA, SGLT-2 inhibitors, ARNI), poor uptake
of cardiac rehabilitation and suboptimal medication adherence were
observed.

The study population observed a male predominance (61.3%) and
is similar to previously conducted studies, where male prevalence
ranged from 60%-73% [8-10,24]. The majority of the patients in the
present study were in the age group 51-60 (30.4%), which correlates
with the study conducted by Latha MR et al., [8], where majority
(89.1%) of subjects were in the age group 51-65 years. The mean
age of the current study population was 63.2+12.14 years, which is
comparable to studies conducted by Latha MR et al., (59.05+13.34
years) and Jose J et al., (569.6+9.42 years) [8,9].

In the present study, most of the study participants (65.2%) were
admitted with NYHA class IV and found to have HFpEF (39.7%)
and this likely reflects the study centre’s status as a tertiary care
referral hospital. This finding is in concordance with Pallangyo P et
al., (66.3%) and Rastogi T et al., (51.9%), where the majority of the
patients were NYHA class IV. [18,25]. This is in contrast with Shahri
SS et al., (28.3%) and Nalado AM et al., (34%), where most of the
patients were classified under class 2 [24,26]. HFpEF (54%) was
found as the common HF category by Rastogi T et al., [25], but HFrEF
predominates in studies by Pallangyo P et al., and Nalado AM et al.,
[18,26]. In the present study, hypertension (60.8%), ischaemic heart
disease (60.3%) and diabetes (58.3%) were the most common co-
morbidities and 80% of them had multiple co-morbidities.Previous
studies have reported similar findings [8-10,24,25].

The present study found that combination therapy (81.9%) was
the preferred approach for managing HF. These observations are
consistent with previous studies [9,10,24,26]. In the present study,
the most commonly prescribed drug was found to be diuretics
(92.7%), which is in concordance with Latha MR et al., [8] and
Rastogi T et al., [25]. Even though diuretics do not retard the disease
progression, they play a major role in the improvement of clinical
status. Beta blocker prescription was 57.4% in contrast to Shahri
SSetal, (76.4%) and Rastogi T et al., (80.3%) [24,25], where these
drug groups were prescribed more frequently. Beta blockers improve
adverse cardiac remodelling, reduce hospitalisations, and have a
high economic value. But vasodilators (44.6%), especially nitrates
were found to be high in the present study compared to others.
Inhibition of RAAS has been showed to decrease the mortality and
morbidity, especially in patients with co-morbidities like diabetes,
hypertension, etc., and ARNI showed more advantages over others.
But in the current study, RAAS inhibitors were prescribed in 34.31%
of patients; this percentage varied widely across previous studies
[8,9,24,26]. ARNI was found only in 10% of patients, which is still
higher when compared with studies by Shahri SS et al., [24] and
Rastogi T et al., [25]. Prescriptions of other guideline-recommmended
medications like MRA (30.88%) and SGLT-2 Inhibitors (25.49%)
were also low in the present study setting compared to Shahri SS
et al., [24] and Nalado AM et al., [26]. A study by Uijil A et al., [27]
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also showed that the use of MRA remained low and did not change
throughout the long follow-up period. This underuse in the current
study may be related to financial constraints among patients or
the non availability of subsidised drugs in a government setting or
concerns regarding hyperkalemia. Use of cardiac glycosides (4.9
%) was low, consistent with the declining trend reported in previous
studies [9,10,24,25]. and is in line with newer recommendations.

In the current study, drugs other than HF drugs, hypolipidaemics
(88.7%), proton pump inhibitors (86.8%) and antiplatelets (86.3%)
were encountered more and this is in parallel with findings of
previous studies [9,24].

As a part of cardiac rehabilitation, very few were following dietary
modifications (29%) or regular physical activity (7.3%). This showed
the underutilisation of CR programme even after the establishment
of its benefits [28]. Major factors accounting for underuse may be
lack of structured CR programmes, limited awareness and education
among the providers as well as various physical or economic barriers
among patients. A questionnaire-based assessment of medication
adherence shown that more than half of the study participants
exhibited moderate to low adherence (52.5%). This observation is
in par with previous medication adherence studies in HF patients
[29-31].

Limitation(s)

The current study has several limitations. As a single-centre cross-
sectional study, it could not establish long-term outcomes and the
findings may not be generalised to other settings. A larger sample
size could also help to assess the different drug utilisation patterns
efficiently. Medication adherence was assessed by a self-reported
questionnaire, and recall bias could have affected the assessment.
Future prospective studies are needed to evaluate the impact of
adherence interventions on long-term clinical outcomes.

CONCLUSION(S)

The prescribing pattern shows that diuretics are the most frequently
used drug for management of HF, followed by beta blockers,
vasodilators, RAAS inhibitors, and MRAs. A declining trend in the
use of cardiac glycosides, as well as the presence of newer drugs
like ARNI and SGLT-2 inhibitors in the treatment regimen, is also
identified. Additionally, the present study shows that implementation
of multidisciplinary CR programmes and medication adherence
interventions is needed to optimise outcomes in HF patients.
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