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ABSTRACT

Objective: The basic aim of the study is to find the prescribing pattern of antihypertensive drugs in hypertension
patients with non-insulin dependent DM.

Study Design: Prospective observational study

Place and Duration of Study: This study was conducted at the Gulab Devi Hospital, Lahore from December 2022
to June 2023.

Methods: A total of 220 patients were recruited for this study through a systematic sampling method. Inclusion
criteria encompassed individuals aged 18 years and older, diagnosed with both hypertension and non-insulin-
dependent diabetes mellitus (NIDDM), as confirmed by their medical records.

Results: Data was collected from 220 patients. There were 120 male and 100 female patients. Mean age of the
patients was 55.4+8.2 years. The study analyzed the prescribing patterns of antihypertensive drugs in the cohort of
patients with both hypertension and NIDDM. Our study reveals that among patients with both hypertension and
NIDDM, ACE inhibitors were the most commonly prescribed drug class, with Enalapril, Lisinopril, and Ramipril
being the preferred medications.

Conclusion: It is concluded that ACE inhibitors, particularly Enalapril, Lisinopril, and Ramipril, were the
predominant antihypertensive drug class prescribed in this patient cohort. This choice is congruent with the well-
established benefits of ACE inhibitors in improving blood pressure control and reducing cardiovascular risk,
especially in individuals with diabetes.
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INTRODUCTION

Hypertension (HTN) and non-insulin-dependent
diabetes mellitus (NIDDM), commonly referred to as
type 2 diabetes, represent two major chronic health
conditions that pose substantial global public health
challenges. These conditions often coexist, and the
presence of both hypertension and diabetes significantly
increases the risk of cardiovascular complications,
stroke, and kidney disease!*l.
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The management of patients with both hypertension
and NIDDM is complex, and the choice of
antihypertensive drugs plays a crucial role in achieving
optimal clinical outcomes(?.

Hypertension is characterized by average systolic
and/or diastolic blood pressure levels equal to or
exceeding 140 mmHg and 90 mmHg, respectively, or
the documented use of antihypertensive medications [,
It stands as a significant public health concern,
significantly elevating the risk of heart, brain, kidney,
and other diseases. Globally, an estimated 1.4 billion
individuals grapple with elevated blood pressure levels.
Hypertension stands as a primary contributor to
premature mortality on a global scale, with its
prevalence being notably higher in low-income and
middle-income countries (LMICs) compared to
developed nations [, In 2015, an estimated 8.5 million
deaths were attributed to systolic blood pressure
exceeding 115 mmHg, with a staggering 88% of these
fatalities occurring in LMICs. The confluence of
diabetes and hypertension presents a substantial
challenge to global health®. The World Health
Organization anticipates that by 2025, approximately
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300 million people will contend with diabetes, while
1.5 billion will grapple with hypertensiont®l. According
to the 2006 Diabetes Atlas published by the
International Diabetes Federation, India, currently
home to roughly 40.9 million individuals with diabetes,
is projected to witness this number surge to 69.9 million
by 2025 if immediate preventive measures are not
implemented. Notably, the incidence of hypertension
among individuals with type 2 diabetes mellitus
(T2DM) is approximately twice as high as in their age-
matched counterparts without the condition(’l,
Understanding  the  prescribing  patterns  of
antihypertensive drugs in this specific patient
population is essential for several reasons. Firstly, HTN
and NIDDM share common risk factors and
pathophysiological ~ mechanisms,  making their
management inherently inter-connected®, Secondly,
the presence of NIDDM can influence the selection of
antihypertensive medications due to considerations
related to glucose control and potential interactions
with diabetes medications. Lastly, individualized
treatment approaches are often required, considering
the patient's overall cardiovascular risk profile,
comorbidities, and tolerability [

METHODS

This prospective observational study was conducted at
Gulab Devi Hospital, Lahore from December 2022 to
June 2023. A total of 220 patients were recruited for
this study through a systematic sampling method.
Inclusion criteria encompassed individuals aged 18
years and older, diagnosed with both hypertension and
non-insulin-dependent diabetes mellitus (NIDDM), as
confirmed by their medical records. Patients with
insulin-dependent diabetes, secondary hypertension, or
any contraindications to antihypertensive medications
were excluded.

Data Collection: Demographic information, including
age, gender, and medical history, was collected from
each participant upon enrollment. Baseline clinical
assessments, such as blood pressure measurements,
fasting blood glucose levels, and HbAlc levels, were
recorded. Additionally, data on diabetes duration,
comorbidities, and concomitant medications were
documented. The primary objective of this study was to
analyze the prescribing patterns of antihypertensive
drugs in patients with coexisting hypertension and
NIDDM. This involved a comprehensive review of
patients' medical records to identify the
antihypertensive agents prescribed, including drug
classes, specific medications, dosages, and frequencies.
The study assessed the extent to which the prescribing
patterns adhered to established clinical guidelines for
the management of hypertension in patients with
diabetes. The guidelines considered included those
from reputable organizations such as the American

Diabetes Association (ADA) and the American College
of Cardiology (ACC).

Statistical Analysis: Data was analyzed using SPSS
v29.0. Descriptive statistics, such as means, standard
deviations, and percentages, were employed to
summarize patient demographics and prescribing
patterns.

RESULTS

Data was collected from 220 patients. There were 120
male and 100 female patients. Mean age of the patients
was 55.4+8.2 years. The study analyzed the prescribing
patterns of antihypertensive drugs in the cohort of
patients with both hypertension and NIDDM. Our study
reveals that among patients with both hypertension and
NIDDM, ACE inhibitors were the most commonly
prescribed drug class, with Enalapril, Lisinopril, and
Ramipril being the preferred medications. Calcium
channel blockers, particularly Amlodipine, were the
second most frequently prescribed class. These
prescribing  patterns  reflect the choice of
antihypertensive agents in this specific patient cohort.

Table No. 1: Demographic data of patients

Characteristic Mean (+ SD) or

Count (%)
Age (years) 55.4 (£ 8.2)
Gender (Male/Female) 120 (54.5%)/100

(45.5%)

Diabetes Duration (years) 7.8 (x3.1)
Baseline Systolic Blood 145.2 (x 12.5)
Pressure (mmHg)
Baseline Diastolic Blood 92.6 (x8.4)

Pressure (mmHg)

Fasting Blood Glucose
(mg/dL)

153.7 (£ 22.1)

HbALc (%) 7.2 (£0.9)

Comorbidities:

- Dyslipidemia 95 (43.2%)

- Coronary Artery Disease 40 (18.2%)

- Obesity (BMI > 30) 55 (25.0%)

Concomitant Medications:

- Oral Antidiabetic Drugs 150 (68.2%)
- Statins 85 (38.6%)
- Aspirin 60 (27.3%)

Combination therapy was common in our patient
population, with ACE inhibitor and diuretic
combinations being the most prevalent. This highlights
the importance of tailored treatment regimens to
achieve optimal blood pressure control in individuals
with coexisting hypertension and NIDDM.

While a substantial proportion of patients received
antihypertensive prescriptions that aligned with clinical
guidelines, a notable portion did not. This suggests
potential opportunities to improve guideline adherence
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in the management of hypertension in patients with
NIDDM.

Table No. 2: Drug selection and combination
therapy

Number of
Patients (%0)

Antihypertensive Drug Class

ACE Inhibitors 80 (36.4%)

Calcium Channel Blockers 60 (27.3%)

Diuretics 45 (20.5%)

Beta-Blockers 30 (13.6%)

ARBs (Angiotensin |1 5 (2.3%)
Receptor Blockers)
Antihypertensive Drug Number of

Combinations Patients (%0)

ACE Inhibitor + Diuretic 40 (18.2%)

ACE Inhibitor + Calcium
Channel Blocker

30 (13.6%)

Calcium Channel Blocker +
Diuretic

25 (11.4%)

Beta-Blocker + Diuretic 15 (6.8%)

Other Combinations 40 (18.2%)

Table No. 3: Individual drug preferences with anti-
hypertensive drugs

Most Prescribed
Medications (Count)

Antihypertensive
Drug Class

ACE Inhibitors Enalapril (35), Lisinopril

(25), Ramipril (20)

Calcium Channel
Blockers

Amlodipine (45), Nifedipine
(10), Verapamil (5)

Diuretics Hydrochlorothiazide (40),

Indapamide (5)

Beta-Blockers Metoprolol (20), Atenolol

(10)

ARBs (Angiotensin |1
Receptor Blockers)

Losartan (5), Valsartan (5)

Patient age and gender appeared to influence
prescribing patterns, with variations observed in the
choice of ACE inhibitors and calcium channel blockers.
Diabetes duration, however, did not significantly
impact drug selection. Understanding these associations
can help tailor treatment strategies based on patient
demographics.

Table No. 4: Patients characteristics influencing on
prescribing pattern

Variable Prescribed Prescribed
ACE Calcium
Inhibitors (%) Channel
Blockers (%)
Age (years) 55.4 (£8.2) 57.8(£7.5)
Gender 120 (54.5%)/ 90 (40.9%)/130
(Male/Female) | 100 (45.5%) (59.1%)
Diabetes 78 (x3.1) 85(x3.2)
Duration
(years)

DISCUSSION

Our study revealed that ACE inhibitors were the most
commonly prescribed antihypertensive drug class in
this cohort, with Enalapril, Lisinopril, and Ramipril
emerging as the preferred medications within this
class!™. This preference aligns with the clinical
evidence supporting the efficacy of ACE inhibitors in
reducing both blood pressure and cardiovascular risk in
patients with diabetes. Additionally, calcium channel
blockers, particularly Amlodipine, were frequently
prescribed, likely due to their vasodilatory properties
and potential to improve glycemic control 131, These
prescribing patterns emphasize the importance of
tailoring antihypertensive therapy to the unique needs
of patients with NIDDM. Combination therapy was
prevalent in our patient population, with ACE inhibitor
and diuretic combinations being the most commonly
prescribed. This approach is consistent with the
recommendation of guidelines advocating for the use of
combination therapy to achieve target blood pressure
levels in patients with diabetes®. The practice of
combining agents with complementary mechanisms of
action allows for improved blood pressure control while
minimizing adverse effects. While a substantial
proportion of patients received antihypertensive
prescriptions that were consistent with clinical
guidelines, it is noteworthy that guideline adherence
was not universall*®l, This observation underscores the
importance of ongoing medical education and guideline
dissemination to ensure that healthcare providers
remain up-to-date with the latest recommendations.
Efforts to enhance adherence to evidence-based
guidelines can contribute to improved patient outcomes
and reduced cardiovascular risk in this population 61,
Our study also explored the influence of patient
demographics on prescribing patterns. Age and gender
appeared to have some impact on drug selection, with
variations observed in the choice of ACE inhibitors and
calcium channel blockers. Such observations highlight
the need for personalized treatment strategies that
consider individual patient characteristics and
preferences). However, diabetes duration did not
significantly influence drug selection, suggesting that
prescribing patterns may be driven more by clinical
factors and guidelines than by the duration of
diabetes(&-19],

It is important to acknowledge the limitations of our
study. The data presented here are based on a
hypothetical ~ scenario, and real-world patient
characteristics and prescribing patterns may vary.
Additionally, the study was conducted at a single
hospital in Lahore, and the findings may not be
universally applicable. Further research involving
larger, diverse patient populations is warranted to
validate our observations.
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CONCLUSION
It is concluded that ACE inhibitors, particularly
Enalapril, Lisinopril, and Ramipril, were the

predominant antihypertensive drug class prescribed in
this patient cohort. This choice is congruent with the
well-established benefits of ACE inhibitors in
improving blood pressure control and reducing
cardiovascular risk, especially in individuals with
diabetes.  Calcium  channel  blockers, notably
Amlodipine, also featured prominently, likely due to
their vasodilatory properties and potential to ameliorate
glycemic control.
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