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ABSTRACT
Background: Hypertension management is of paramount importance in
diabetic patients for reduction of cardiovascular and other complications. The
objective of the present study was to assess prescribing pattern of
antihypertensive drugs in hypertensive type 2 diabetic patients and evaluate
them by comparing with Eighth Joint National Committee (JNC-8)
hypertension treatment guidelines.
Methods: A prospective observational study was carried out on 110
hypertensive type 2 diabetic patients of age 41-80 years visiting outpatient
department of Medicine at G.S. Medical College and Hospital, UP, India for 4
months. JNC-8 hypertension management guideline was considered while
evaluating the prescribed drugs. All the relevant data was collected from the
prescription card of the patient on a preformed performa and analyzed using
descriptive statistics.
Results: Total of 176 drugs was prescribed to the study patients among which
two drug combination therapy (55.45%) was mostly used. The most common
group prescribed was angiotensin receptor blocker (ARB) (29.45%) and
ARB+CCB (calcium channel blockers) (34.92%) were the commonest fixed
drug combination. Overall, it was amlodipine (21.47%) that was most
frequently prescribed among all antihypertensive drugs.
Conclusions: ARB was the most commonest class, ARB+CCB was the most
frequent fixed drug combination prescribed to the study patient while
amlodipine was the highly utilized individual antihypertensive drug in the
study. Prescriptions evaluation revealed that 94.88% prescription were rational
and were in accordance with the JNC-8 hypertension treatment guidelines
except the use of beta blockers (5.12%).
Keywords: Hypertension, Type 2 diabetes mellitus, Antihypertensive drugs,
Amlodipine, Telmisartan

INTRODUCTION
Diabetes mellitus and hypertension are interrelated
diseases that strongly predispose an individual to
atherosclerotic cardiovascular complications.1 The
incidence of hypertension in patients with type 2 diabetes
mellitus is approximately two-fold higher than in agematched subjects without the disease.2 The prevalence of
hypertension coexisting with diabetes appears to be
increasing mainly in ageing population as both
hypertension and non-insulin dependent diabetes mellitus
incidence increases with age.3 Hypertension has been
identified as a major risk factor not only for the
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development of diabetes but also for the development of
micro and macro vascular complications, that is,
neuropathy, nephropathy, retinopathy, coronary artery
disease, stroke, peripheral vascular disease in diabetic
patients.4,5
Reduction in either isolated systolic or systolic-diastolic
hypertension significantly reduces the risk of micro and
macro vascular complications and cardiovascular death or
diabetes-related death.6,7 The Eighth Joint National
Committee i.e., JNC-8 (Table 1) guidelines recommends
that blood pressure (BP) in diabetics be controlled to
levels of 140/90 mmHg or lower.8,9 Whatever the goal
level, optimal control of BP is paramount for reducing the
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progression of diabetic nephropathy to end stage renal
disease and other complications.10
Effective management and treatment for hypertension
needs proper screening and diagnosis. Treatment includes
both non-pharmacologic (lifestyle changes, dietary
changes) and pharmacological i.e., medication therapy to
lower blood pressure and prevent cardiovascular events
such as a heart attack, stroke. There are many classes of
anti-hypertensives, which lower blood pressure by
different means. Non-pharmacological interventions
should be used throughout the management of all patients
with high blood pressure.11,12
Given the importance of the blood pressure control in
diabetic patients, there has been much needed data on
achievement of target control in real world diabetic
hypertensive patients. This study was conducted with the
objective of assessing the prescribing pattern of
antihypertensive drugs in hypertensive diabetic patients
in clinical settings. Further, the study also assessed
adherence of prescribing pattern with JNC-8 hypertension
management guidelines.

METHODS
A prospective observational study was carried out on 110
hypertensive type 2 diabetic patients visiting the
outpatient department of Medicine of G. S. Medical
College and Hospital, Hapur, UP, India from Febrauary
2019 to May 2019 for a duration of 4 months.
Procedure
Antihypertensive drugs prescribed by the physician to the
study patient were noted down mentioning the class,
dose, frequency and duration from the patient’s
prescription card in a preformed performa. Beside the
antihypertensive drugs, the demographic information and
preliminary medical history (present complain, smoking,
alcoholism, presence of other disease, drug history,
family history of disease) was also inquired with them
directly and noted. BP reading was recorded by using
sphygnomanometer keeping the patient in sitting position
and JNC-8 hypertension management guideline.

Figure 1: JNC-8 hypertension treatment guidelines.
Figure 1 was considered while evaluating the prescribed
drugs. Hypertensive diabetic patient of age 41-80 years of
either sex were included in the study whereas pregnant
woman and study patients suffering from comorbities
other than diabetes were excluded. Patient treated for
hypertensive urgency and emergency were also excluded
from the study.

Inclusion criteria
Hypertensive type 2 diabetic patient of both gender,
hypertensive type 2 diabetic patients of age between 4180 years and hypertensive type 2 diabetic patients
receiving drugs for both hypertension and diabetes during
the study period.
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Exclusion criteria
Patients treated for hypertensive urgency and emergency,
pregnant woman suffering from hypertension and
diabetes and hypertensive diabetic patient suffering from
other co-morbidities.
All the patients were clearly explained about the nature of
the study and their written consent was taken. Study was
carried out after obtaining ethical certificate from
Institutional ethical committee of G. S. Medical College
and Hospital.

In the present study of 110 patients, two drug therapy
(55.45%) was utilized the most to treat the study
participants followed by mono-therapy (38.18%) and
triple drug therapy (Figure 3). All the drugs used under
two drug therapies were in form of fixed drug
combinations only.
In the current study, total of 176 drugs were prescribed to
the study population among which angiotensin receptor
blocker (ARB) (29.54%) were the most frequently
prescribed drug class followed by calcium channel
blockers (CCB) (24.43%) while beta blockers (5.12%)
were the least prescribed (Table 1).

Statistical analysis and data assessment
The data obtained from the observation was categorized
and tabulated in terms of number and percentage on
Microsoft Excel worksheet. Analysis was performed
using International business machine with statistical
package for the social sciences (IBM-SPSS) version 21.
The final results achieved were analysed using
descriptive statistics and graphically presented via bar
chart, column chat and pie chart wherever necessary.
RESULTS
Out of 110 study patients, males (58.18%) were higher
than their female participants (41.82%). While evaluating
the study patients as per their age group, it was found that
patients between ages 71-80 years were highest (46%)
followed by 61-80 years (Figure 2).
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Figure 2: Percentage distribution of study patients as
per their age group.
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S. no.
1
2
3
4
5

Drug class
ACEI
ARB
CCB
Thiazide diuretic
Beta blockers

n=176
40
52
43
32
9

%
22.72
29.54
24.43
18.18
5.12

In the given study, it was found that total of 71 fixed drug
drugs combinations were used among which ARB+CCB
(33.80%) was utilized the most followed by
ACEI+thiazide diurectic (23.94%) and others (Table 2).
It was also observed that beta blockers were not present
in any of the fixed drug combinations.
Table 2: Distribution of fixed drug combinations
prescribed to the study patients.

Age group (years)

20

Table 1: Distribution of antihypertensive drugs
prescribed to the study patients.

monotherapy
dual therapy
tripple therapy

Figure 3: Percentage distribution of study patients as
per the no. of drugs prescribed.

Sr.
No.
1
2
3
4

Fixed drug combination
ARB+CCB
ACEI+THZD
ARB+THZD
ACEI+CCB

n=71

%

24
17
14
16

33.80
23.94
19.71
22.53

ACEI: Angiotensin converting enzyme inhibitors, ARB:
Angiotensin receptor blocker, CCB: Calcium channel blocker,
THZD: Thiazide diuretic.

Table 3: Distribution of individual antihypertensive
drugs prescribed to the study patients.
S. no.
1
2
3
4
5
6
7
8
9
10
11.

Drug
Ramipril
Enalapril
Captopril
Amlodipine
Nifidipine
Telmisartan
Candesartan
Losartan
Hydrochlorothiazide
Atenolol
Carvedilol

n=176
14
19
7
36
7
26
10
16
32
6
3

%
7.95
10.80
3.97
20.45
3.97
14.77
5.68
9.90
18.18
3.40
1.70
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While analyzing the individual antihypertensive drugs in
the current study, it was found that amlodipine (20.45%)
was the most frequently prescribed antihypertensive drug
to the study participants followed by hydrochlorothiazide
(18.18%) while carvedilol (1.70%) was the least
prescribed drug (Table 3).

hydrochlorothiazide (18.18%). Alavuddin et al carried a
similar study in hypertensive diabetic patient in 2015 in
Saudi Arabia and also found amlodipine (39.6%) to be
the most utilized drugs for treatment of the study
subjects.19 Increased use of amlodipine may be related to
its better clinical efficacy to control hypertension and
very few contraindication associated with it.

DISCUSSION
CONCLUSION
The present study found male (58.18%) to be
significantly higher than female patients. The possible
reason of male dominance in our study might be because
of the low socio-economic status of female in this
geographical area thus having relatively less exposure to
medical visits. While evaluating the age group of study
patients, it was found that the maximum no of patients
were between the age of 71-80 years (38.18%) followed
by 61-70 years (32.72%) while the patients of age group
between 41-50 (5.5%) were least in number. The result of
our study is supported by a study carried out by Feskens
et al which states the increasing age is a risk factor for
CVS disease and diabetes.13 Two drug combinations
(55.45%) in the form of fixed drug combination, was
utilized the most in our study followed by monotherapy
(38.18%) and three drug combinations. This is in
alignment with the idea that most diabetic patients with
hypertension needs minimum of two drugs to control
their blood pressure within the optimal range.14
It was observed that angiotensin receptor blocker
(29.54%) were the most frequently used drug class to
treat the study participants followed by calcium channel
blocker (24.43%). Our study is supported by another
similar study carried out by Khrime et al in 2014 at Shri
Guru Ram Rai Institute of Medical and Health Sciences,
Dehradun where they also concluded angiotensin receptor
blocker (44.39%) to be the highest prescribed drug
class.15 But, when Song et al carried out a similar study at
Zhejiang university, China, they found calcium channel
blocker (58.47%) to be the most utilized drug class. 16
However, use of both calcium channel blockers or
angiotensin receptor blocker is justified in hypertensive
diabetic patients as per JNC-8.17
The present study found that total of 71 fixed drug
combination were used among which ARB+CCB
(33.80%) was the most commonest succeeded by
ACEI+thiazide (23.94%) which is in agreement with the
guidelines laid down by JNC-8.17 Use of fixed drug
combinations in treatment of hypertension is justified by
a fact that FDC generally increases the effectiveness by
targeting two different mechanism, improves compliance
and decreases side effects by counteracting the unwanted
effects produced by the other drug present in the
combination.18
While analyzing the individual antihypertensive drug in
the current study, it was found that amlodipine (20.45%)
was the most prescribed drug to the study patient both in
monotherapy and combination therapy followed by

Total of 176 drugs were used to treat the study patients
among which two drug combinations was the most
dominant. ARB followed by CCB was most commonly
used class in the study subjects. Among all the
antihypertensive drugs, amlodipine was utilized for
majority of the patients, either in monotherapy or in
polytherapy. Fixed drug combination of ARB+CCB was
utilized the most followed by ACEI+thiazide diuretic. On
evaluation of all the prescribed drugs it was found that
the entire drug prescribed were rational and were in
accordance with JNC-8 treatment guidelines except the
use of beta blockers which was prescribed in few
patients. However, study on much larger population is
required so that result can be translated for the further and
more precise benefit of the medical community.
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