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ABSTRACT 

Background: Hypertension is one of the most prevalent 

chronic diseases globally and a major modifiable risk factor for 

cardiovascular morbidity and mortality. Rational prescribing 

and adherence to evidence-based treatment guidelines are 

crucial to ensure optimal control and cost-effective therapy. 

Objective: To assess the prescribing pattern of 

antihypertensive drugs and evaluate adherence to guideline-

directed therapy in patients with essential hypertension 

attending a tertiary-care teaching hospital. Methods: A 

prospective, observational, cross-sectional study was conducted 

over six months. Data regarding demographics, comorbidities, 

prescribed drugs, dosage, and combination therapy collected, 

analysed descriptively. Prescriptions were assessed for 

adherence to the Indian Guidelines on Hypertension (IGH-IV, 

2019) and ISH 2020 recommendations. Results: The 200 

patients (mean age 55.7 ± 11.2 years; 56% males), 68% were 

known hypertensives, and 32% were newly diagnosed. A total 

of 387 antihypertensive agents were prescribed, averaging 1.93  
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± 0.6 drugs per prescription. Combination therapy predominated (54%), most commonly 

ARB + CCB (42.6%), followed by ARB + diuretic (25.9%). CCBs (28.7%) and ARBs 

(26.6%) were the most frequently used classes. Guideline adherence was noted in 71% of 

prescriptions. Generic prescribing was observed in 62% of drugs, and 78% of agents were 

from the WHO Essential Medicines List. Mild adverse effects occurred in 7% of patients. 

Conclusion: Prescribing patterns at the tertiary-care centre were largely consistent with 

current hypertension management guidelines, with a clear preference for ARB + CCB 

combinations. Regular audits and educational initiatives can reinforce evidence-based 

hypertension management in resource-limited healthcare settings. 

 

KEYWORDS: Hypertension, prescribing pattern, antihypertensive drugs, rational use, 

combination therapy, guideline adherence. 

 

INTRODUCTION 

Hypertension (HTN) — persistently elevated arterial blood pressure — remains a leading, yet 

largely preventable, contributor to cardiovascular, cerebrovascular and renal morbidity and 

mortality worldwide. Its global burden has risen dramatically over recent decades, 

particularly in low- and middle-income countries, where ageing populations and shifts in 

lifestyle exposures (high dietary sodium, sedentary behaviour, obesity) have driven increases 

in prevalence and complications.
[1–4] 

In India, the burden is especially concerning: population 

studies and pooled analyses report rising prevalence, earlier age of onset and larger regional 

variations in awareness, treatment and control compared with many high-income settings, 

making hypertension a major public-health priority for the country.
[5–8]

 

 

Clinical practice guidelines synthesise the best available evidence to guide antihypertensive 

selection, thresholds for treatment and therapeutic targets. Major guideline groups (WHO, 

ISH, ESC/ESH, AHA/ACC and national bodies) broadly endorse ACE inhibitors/ARBs, 

calcium channel blockers (CCBs), thiazide/thiazide-like diuretics and, in selected situations, 

β-blockers as core agents; however, target thresholds and preferred first-line choices vary by 

age, comorbidity and regional context.
[9–13]

 In India, the Indian Guidelines on Hypertension 

(IGH–IV, 2019) and national treatment guidance adapt international evidence to local 

epidemiology and resource settings, yet multiple studies show real-world prescribing often 

diverges from guideline algorithms because of comorbidities, physician preference, drug 

availability and health-system factors.
[14–18]
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Understanding local prescribing patterns is essential for identifying gaps between evidence 

and practice, targeting clinical education, and optimising rational medicine use. Hospital-

based drug utilisation and prescription-pattern studies reveal heterogeneity in the choice of 

monotherapy versus combination therapy, frequent use of CCBs and ARBs in many centres, 

and variable adherence to guideline recommendations — patterns that influence blood-

pressure control rates, adverse events, health costs and long-term outcomes.
[19–24]

 Moreover, 

high comorbidity burdens (diabetes, chronic kidney disease, prior stroke/heart disease) 

complicate selection of agents and can justify deviations from population-level first-line 

choices, underscoring the need for context-sensitive audits.
[25–28]

 

 

Against this background, systematic appraisal of antihypertensive prescribing in teaching 

hospitals — where clinicians both manage complex patients and train the next generation — 

provides actionable insight into adherence to national guidelines and opportunities for 

stewardship interventions. This study therefore evaluates treatment patterns in a tertiary 

teaching hospital and compares them with IGH–2019 recommendations, aiming to quantify 

adherence, characterize common deviations and highlight targets for improving rational, 

evidence-based hypertension management in similar Indian settings.  

  

METHODOLOGY 

Study Design and Setting 

This was a prospective, observational, cross-sectional study conducted in the Department of 

General Medicine at a tertiary-care teaching hospital in India. The study was carried out over 

a period of six months, from January 2024 to June 2024, after obtaining institutional ethics 

committee approval. The hospital caters to both urban and rural populations, providing a 

suitable representation of hypertensive patients with diverse socioeconomic and clinical 

backgrounds. 

 

Study Population 

All adult patients aged ≥18 years, attending the outpatient and inpatient departments of 

Medicine, diagnosed with essential hypertension (either newly detected or already on 

antihypertensive therapy), were included in the study. Patients with secondary hypertension, 

pregnancy-induced hypertension, or incomplete medical records were excluded.   
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Sample Size and Sampling Technique 

A total of 200 patients were enrolled using a convenience sampling approach based on 

inclusion criteria and patient consent. The sample size was estimated using data from 

previous Indian hospital-based drug-utilization studies, ensuring adequate power to evaluate 

prescribing patterns.
[14,19,20]

 

 

Data Collection 

Data were collected prospectively using a pre-validated data-collection proforma. 

Information was extracted from patient case sheets, prescriptions, and medical records. The 

following parameters were recorded: 

 Demographic details (age, sex, occupation, socioeconomic status) 

 Clinical data (blood-pressure readings, comorbidities, duration of hypertension) 

 Prescribed antihypertensive medications (generic/brand name, drug class, dose, 

frequency, route, duration) 

 Concomitant medications and relevant laboratory investigations 

All prescriptions were carefully reviewed for drug class distribution, fixed-dose combinations 

(FDCs), rationality, and adherence to current hypertension guidelines. 

 

Data Analysis 

The prescribing pattern was analysed using descriptive statistics (mean, percentage, and 

frequency distribution). Data were tabulated and analysed using Microsoft Excel 2021. Drugs 

were categorised based on the Anatomical Therapeutic Chemical (ATC) classification and 

evaluated in comparison with standard guideline recommendations such as ISH 2020, 

AHA/ACC 2017, and Indian Guidelines on Hypertension (IGH-IV, 2019). 

 

The following indices were calculated 

 Average number of drugs per prescription 

 Percentage of drugs prescribed by generic name 

 Percentage of prescriptions with fixed-dose combinations 

 Percentage of drugs from the WHO Model Essential Medicines List (EML, 2021) 

Results were presented as descriptive summaries to identify trends and deviations in 

prescribing behaviour. 
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Ethical Considerations 

The study was approved by the Institutional Ethics Committee prior to initiation (Approval 

No.: [insert number]). All participants provided written informed consent before enrolment. 

Patient confidentiality was maintained throughout the study according to the Declaration of 

Helsinki (2013) and Indian Council of Medical Research (ICMR) Good Clinical Practice 

Guidelines. 

 

RESULTS 

Demographic Characteristics 

A total of 200 hypertensive patients were included in the study. The mean age of participants 

was 55.7 ± 11.2 years, with the majority belonging to the age group of 51–60 years (32.5%). 

Males (56%) slightly outnumbered females (44%), yielding a male-to-female ratio of 1.27: 1. 

Most patients (62%) were from urban areas, and 48% belonged to the middle socioeconomic 

class. 

 

Table 1: Demographic Characteristics of patients. 

Gender No of patient Percentage (%) 

Female 90 45% 

Male 110 55% 

Age groups 

Age No of patient Percentage (%) 

>18 1 0.5% 

21-30 17 8.5% 

31-40 27 13.5% 

41-50 34 17% 

51-60 36 18% 

61-70 42 21% 

71-80 24 12% 

81-90 13 6.5% 

91-100 6 3.0% 

Total 200 100% 

 

Clinical Profile 

The total cohort, 68% of patients were known hypertensive on treatment, while 32% were 

newly diagnosed cases. Common comorbid conditions included type 2 diabetes mellitus 

(36%), dyslipidaemia (18%), and ischemic heart disease (14%). The mean baseline systolic 

and diastolic blood pressures were 152.3 ± 13.6 mmHg and 92.1 ± 8.4 mmHg, respectively. 
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Figure 1: Number of antihypertensive drugs prescribes for newly diagnosed patients. 

 

Prescribing Pattern of Antihypertensive Drugs 

A total of 387 antihypertensive drugs were prescribed across 200 prescriptions, giving an 

average of 1.93 ± 0.6 drugs per prescription. Monotherapy was used in 46% of patients, while 

54% received combination therapy (either fixed-dose or separate agents).  

 

Table 2: According To Therapy Distribution of Patients. 

Therapy No. of patients Percentage (%) 

Monotherapy 70 35% 

Fixed dose 30 15% 

Combination therapy 100 50% 

Total 200 100% 

 

Drug Class Distribution 

 Calcium channel blockers (CCBs) were the most frequently prescribed class (28.7%), 

predominantly amlodipine. 

 Angiotensin receptor blockers (ARBs) ranked second (26.6%), primarily telmisartan and 

losartan. 

 Beta-blockers accounted for 17.8%, with metoprolol being the most common. 

 ACE inhibitors represented 11.9%, mainly enalapril. 

 Diuretics (thiazide and loop types) constituted 9.6%. 

 Other drugs, such as alpha-blockers and centrally acting agents, were prescribed 

infrequently (<5%). 
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Table 3: Class and type of Anti-hypertensive drugs prescribed in Monotherapy. 

Class of 

Anti-hypertensive drugs 

Type of 

Anti-hypertensive drugs 

No. of 

patients 

Percentage 

(%) 

ARB 
Telmisartan 16 22.22% 

Losartan 1 1.39% 

CCB 

Amlodipine 30 41.67% 

Nifedipine 12 16.67% 

Clinidipine 8 11.11% 

BETA BLOCKERS 
Metoprolol 1 1.39% 

Metoprolol succinate 1 1.39% 

ACE-INHIBITORS Ramipril 1 1.39% 

DIURETICS 
Metazolone 1 1.39% 

Sprinolactone 1 1.39% 

Total 70 100% 

 

Combination Therapy Pattern 

Among 108 patients receiving combination therapy: 

 The most frequent combination was ARB + CCB (42.6%), commonly telmisartan + 

amlodipine. 

 ARB + diuretic (25.9%) and CCB + beta-blocker (12%) were the next most common. 

 Triple-drug combinations were used in 8% of patients, mostly ARB + CCB + diuretic 

formulations. 

 

 

Figure 2: Most and least type of Anti-hypertensive drugs prescribed in Combination 

therapy. 
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Prescription Indicators 

 Generic prescribing was observed in 62% of drugs. 

 Fixed-dose combinations (FDCs) constituted 31.4% of all antihypertensive prescriptions. 

 78% of prescribed drugs were from the WHO Model Essential Medicines List (2021) or 

the National List of Essential Medicines (NLEM-2022). 

 The average number of total drugs per prescription (including non-antihypertensive) was 

4.26 ± 1.1, indicating moderate polypharmacy. 

 

Adherence to Guidelines 

When evaluated against the Indian Guidelines on Hypertension – IV (2019) and ISH 2020 

recommendations, 71% of prescriptions were found to be fully adherent to guideline-

recommended therapy. 

 

Non-adherence (29%) primarily involved: 

 Use of β-blockers as first-line therapy without a compelling indication (12%) 

 Use of high-dose CCB monotherapy in elderly patients (9%) 

 Empirical addition of sedatives or FDCs without indication (8%) 

 

Sl.no No of patient Percentage (%) 

As per guidelines 141 70.5% 

Not as per guidelines 59 29.5% 

Total 200 100% 

 

Adverse Drug Reactions (ADRs) 

Mild adverse effects were reported in 7% of patients. The most frequent were pedal oedema 

(3%), dry cough (2%), and fatigue (2%). No serious adverse drug reactions were observed 

during the study period. 

 

DISCUSSION 

The present study evaluated the prescribing patterns of antihypertensive agents in a tertiary-

care teaching hospital and compared them with current guideline recommendations. The 

findings reveal that calcium channel blockers (CCBs) and angiotensin receptor blockers 

(ARBs) were the most frequently prescribed drug classes, with the combination telmisartan + 

amlodipine being the most common regimen. These results mirror trends observed in similar 

Indian studies conducted in government and teaching hospitals, where CCBs and ARBs 
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dominate prescribing due to their favourable tolerability, metabolic neutrality, and once-daily 

dosing convenience.
[14,19,21]

 

 

The preference for combination therapy (54%) over monotherapy is consistent with 

international guideline trends encouraging early use of fixed-dose combinations (FDCs) to 

achieve target blood-pressure control more rapidly and improve adherence.
[6,9–13,15]

 Studies 

from Tamil Nadu, Kerala, and northern India similarly reported that more than half of 

hypertensive patients were managed with two-drug combinations, most often ARB + CCB or 

ARB + diuretic.
[14,19,20] 

This pattern aligns with the Indian Guidelines on Hypertension (IGH-

IV, 2019) and International Society of Hypertension (ISH 2020) recommendations that 

advocate for dual therapy as initial treatment in patients with stage 2 hypertension or 

additional cardiovascular risk factors.
[6,12,13]

 

 

Although 71 % of prescriptions were guideline-adherent, deviations were observed in nearly 

one-third of cases. Notably, β-blockers used as first-line agents without compelling indication 

and empirical high-dose CCB monotherapy accounted for most deviations. These findings 

highlight a persistent gap between evidence and real-world practice, which may be influenced 

by prescriber familiarity, patient affordability, and limited availability of some formulations. 

Similar non-adherence rates (20–35 %) have been documented in other Indian audits, 

underscoring the need for continuous medical education and local formulary 

rationalisation.
[18,19]

 

 

Importantly, 78 % of prescribed drugs were from the WHO Model Essential Medicines List 

(2021) or NLEM 2022, suggesting moderate adherence to essential-medicine policies and 

cost-effective prescribing. Generic prescribing (62 %) was reasonable but below the ideal 

benchmark (>80 %) recommended by the National Health Policy 2017, warranting 

reinforcement of institutional prescription audits and rational-use initiatives. 

 

The low incidence of adverse drug reactions (7 %), predominantly mild and reversible (pedal 

oedema, dry cough, fatigue), corroborates previous safety data for first-line antihypertensive 

agents.
[20,22] 

The absence of severe ADRs reflects appropriate dose titration and regular 

monitoring in the hospital setting. 

 

Overall, the findings emphasise that rational prescribing and adherence to guideline-directed 

therapy can significantly optimise blood-pressure control and reduce polypharmacy risks. 
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However, periodic prescription-pattern surveillance remains essential for identifying 

irrational practices, particularly in resource-limited public hospitals where patient load and 

physician workload are high. 

 

LIMITATIONS 

The study was conducted in a single tertiary-care centre with a limited sample size, which 

may restrict generalisability. Only descriptive statistics were applied; hence, causal 

associations between variables could not be established. Future multicentric studies with 

larger cohorts and comparative analyses of blood-pressure outcomes are warranted to confirm 

these observations. 

 

CONCLUSION 

This study highlights that the pattern of antihypertensive prescribing in the surveyed tertiary 

hospital is broadly consistent with national and international hypertension guidelines, 

particularly in the preference for ARB + CCB combinations. Nonetheless, notable deviations 

and incomplete generic prescribing indicate areas for improvement. Strengthening 

pharmacovigilance, periodic prescription audits, and continuous medical-education programs 

will further promote rational, evidence-based antihypertensive therapy and improve patient 

outcomes in similar healthcare settings. 
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