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ABSTRACT

Objective: To analyze the prescription pattern of diabetic and hypertensive patients, ADRs, drug-drug interactions
of anti-hypertensive and anti-diabetic drugs. Assess whether mono therapy or combination therapy used in
prescription. Methods: A prospective observational study conducted during a study period of 6 months among
107 inpatients with hypertension and diabetes mellitus. Results: Among the data of 107 patient with both
hypertension and diabetes 59 (55.14%) were male and 48 (44.85%) were female. Commonly prescribed
antihypertensive was telmisartan which was prescribed 44 times in patients prescription (41%), amlodipine
prescribed 23 times (21.4%). Commonly prescribed antidiabetic drug was metformin which was prescribed
77times (71.9 %), Insulin injection Human Actrapid prescribed 20 times (18.6%.) The least prescribed drugs is
Vildagliptin 1 time (0.9 %.). Moderate drug-drug interactions were found to be 28, Minor dug-drug interactions is
12 in number. Commonly seen adverse drug reactions like hypoglycemia and hypotension were observed. The
number of prescriptions with antihypertensive drugs given as combination therapy was 61 and monotherapy was
46 and in antidiabetic drugs given as combination therapy was 67 and monotherapy was 40. Conclusion: This
study has analyzed the prescription pattern and the most common therapeutic treatment given to the patients with
hypertension and diabetes mellitus along with drug- drug interactions, ADR, combination and mono therapy of
hypertension and diabetes mellitus.

KEYWORDS: Hypertension, Diabetes Mellitus, Drug- Drug Interaction, Adverse Drug Reaction, Combination
Therapy, Mono Therapy, Antihypertensive, Anti-Diabetics Drugs.

INTRODUCTION

Prescription pattern assessment in patients with
hypertension and diabetes mellitus was done in order to
improve the rationality of drug use, to observe the
various drug related problems such as ADR and drug-
drug interactions of both anti diabetic and
antihypertensive drugs when administered together.

Now a days in majority of human populations, DM and
hypertension frequently co exists leading to additive
increases in the risk of life threatening cardiovascular
events. Hypertension is a common co morbid condition
in patients with DM. So there is a need to assess and
analyze the prescription patterns of the drugs which
helps in resolving the ADRs, Drug-Drug Interactions and
other drug related problems, thereby improving the
outcome of therapy.

The main aim of the study is to analyze the prescription
pattern and the most common therapeutic treatment
given to the patients with hypertension and diabetes
mellitus. This study shows the prescribing patterns of
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antihypertensive drugs in hypertension patients with
diabetes mellitus and vice versa as well enough to
analyze the common trend followed in the area of
research  which includes demographic character,
medication history, drug- drug interactions, ADR
identified, most commonly prescribed combination and
mono therapy of hypertension and diabetes mellitus.

Prescription analysis and Prescription audit is a quality
improvement process that seeks to improve patient care.
The parameters which has to analyze in the process
of prescription auditing are, Patient demographics,
Clinical diagnosis, Department, Prescribing standards,
Doctors name and signature. These analysis of
prescriptions patterns are done in order to gives a clear
idea about the commonly used medications among an
area of research and its efficacy.

Many analyses have shown that concurrent use of
thiazide diuretics (TD) and B blockers (BB) is able to
increase risk for DM, meanwhile angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptor
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blockers (ARBs) are to reduce DM risk. When drugs
from different antihypertensive classes are administrated
together, it can result in drug—drug interactions that can
change the glucose modifying effects of individual
agents. Such drug—drug interactions could increase or
decrease the risk of DM. Studying the effects of
combination antihypertensive and anti-diabetics helps in
understanding the importance of effectiveness of
combination therapy among the patients. It also gives an
insight about number of individuals who require
combination therapy and monotherapy.

MATERIALS AND METHODS

A prospective observational study conducted during a
study period of 6 months from October 2019 to April
2020 at PVS Hospital (P) Ltd. A 350 bedded tertiary care
hospital, Calicut, South India among 107 inpatients
attending the hospital with hypertension and diabetes
mellitus.

The Inclusion Criteria includes, Patient with age above
35, Diabetic patients treated with at least one anti-
diabetic drugs with or without comorbidities and
Hypertensive patients treated with at least one anti-
hypertensive drug with or without co morbidities.
Whereas, the exclusion criteria includes pregnant women
and Pediatric patients. The study materials included case
sheet of inpatients with both hypertension and diabetes
mellitus of various wards in the study site. Literatures
details of antihypertensive and anti-diabetics relevant to
the study was taken in for reference. The relevant details
from the case sheet was noted down into the Data
collection form which included the demographic details,
past medication history, diagnosis, comorbidities, present
medication, the progress of the patients, the duration of
medications taken for antihypertensive and anti-
diabetics.

The medications for hypertension and diabetes mellitus
was noted and most commonly used medications was
analyzed and recorded. The drug-drug interaction
between antihypertensive and hypoglycemic and ADRs
in the prescription was checked. The drug prescribing
patterns including types of therapy (monotherapy /
combination therapy) and the category of the drug used
in the treatment was recorded and all the data from the
study was statistically analyzed and converted into
percentage format. The analyzed data’s are then
presented in graphs, pie chart and tabular columns.

RESULTS

1 Demographic Characteristics

A data of 107 patient with both hypertension and
diabetes were collected and among that 59 (55.14%)
were male and 48 (44.85%) were female. Fig.1 shows
demographic characteristics of patients.

Patients with history of hypertension for 0-10 years were
101(94.3%), for 11-20 years were 4(3.73%), and for 21-
30 years were 2(1.86%).
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Patients with history of diabetes mellitus for 0-10 years
were 94(87.85%), for 11-20 years were 10(9.34%) and
for 21-30 years were 3(2.80%).

44.85%

0
55.14% u Male

u Female

Fig.1: Demographic data
informations.

indicates the gender

2 Commonly prescribed antihypertensive drugs in
patients with diabetes mellitus

Among 107 cases analyzed during the study, the most
commonly prescribed antihypertensive drug belongs to
the class of Angiotensin Il receptor blockers
(Telmisartan)  followed by  Calcium  channel
blocker.(Fig.2)

Antihypertensives in T2DM Patients

40

30

20

10 I

.11 _ -

ARBs ACEls CCBs Diuretic  Central Alpha

Agonist

Alpha Blockers Beta Blockers

Fig. 2: The commonly prescribed antihypertensive
drugs in T2dm patients.

Most of the antihypertensive drugs was given as

monotherapy. (Fig 3)

« The number of antihypertensive drugs given as
combination therapy was 19

«» The number of antihypertensive drugs given as
monotherapy was 154.
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Antihypertensive drugs
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Fig 3: Types of antihypertensive therapy.

Table 1.Commonly used Antihypertensive drugs.

Class Drugs Number of patients.
Telmisartan 44
ARBs Losartan 3
Irbesartan 1
ACElIs Ramipril 10
Amlodipine 23
Calcium Channel Blockers Cilnidipine 20
Nifedipine 1
Furosemide 18
Spiranolactone 6
Diuretics Torsemide 7
Metalazone 1
Chlorthalidone 2
Metoprolol 6
Atenolol 2
Beta blockers Carvedilol 2
Nebivolol 2
Bisoprolol 3
Alpha Blockers Prazosin 1
Centrally acting alpha blockers | Clonidine 2

3 Commonly prescribed antidiabetic drug in patients with hypertension
% Among 107 cases analyzed the most commonly prescribed antidiabetic drug belongs to Biguanides (Metformin)
followed by insulin.(Fig 4)
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Fig. 4: The commonly prescribed antidiabetic drugs in hypertension.
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Most of the antidiabetic drugs was

monotherapy.(Fig 5)

% The number of antidiabetic drugs given as
combination therapy was 23.

given as < The number of antidiabetic drugs given as

monotherapy was 143.

Antidiabetic drugs

M Monotherapy

m Combinational therapy

Fig. 5: Types of antidiabetic therapy.

Table 2: Commonly prescribed antidiabetic drug. ¢+ The total number of prescriptions with no drug-drug
Number of interactions were found to be 48.
Class Drugs .
patients.
. Very rapid acting (HA) 20 DRUG - DRUG INTERACTION
Insulin Rapid acting 3
Intermediate (HM) 21
Biguanides | Metformin 77
Glimepride 17
Sulfonyl Glipizide 4
Ureas Glibenclamide 5 Hh
Gliclazide 4 !
Tenegliptin 4
P s | Vildagiptin 1 O ———
Sitagliptin 5
SGLT2 . . MAIOR
Inhibitors Dapagliflozin 2
0 5 10 15 20 25 30

4 Common Drug-Drug Interactions between
antidiabetic and antihypertensive drugs

The drug-drug interaction among antihypertensive and
antidiabetic drugs were analyzed. No major interactions
were found. Although various moderate interactions

were detected. (Fig.6)

Fig. 6: Drug-Drug interactions found in the study.

5. Types of therapy used — Combination therapy or

Mono therapy

»  Combination therapy was most frequently seen in
the treatment of both hypertension & diabetes
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s Majority of antihypertensive drugs moderately

induce hypoglycemia when combined with
antidiabetic agents.

When furosemide given with Metformin, it increases
the effect of Metformin resulting in lactic acidosis.
The effect of Telmisartan may be increased when
given along with Furosemide.

The total number of moderate drug-drug interactions
were found to be 28.

The total number of minor dug-drug interactions

were found to be 12.
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mellitus. (Fig.7)

The number of prescriptions with antihypertensive
drugs given as combination therapy was 61.

The number of prescriptions with antihypertensive
drugs given as monotherapy was 46.

The number of prescriptions with antidiabetic drugs
given as combination therapy was 67.

The number of prescriptions antidiabetic drugs given
as monotherapy was 40.
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Fig.7.Types of therapy.

5.1 Most commonly prescribed antihypertensives in
combination form: (Fig 8)

Sl no | Drugs Number
1 Telmisartan + Amlodipine 5
2 Telmisartan + Hydrochlorthiazide 4
3 Furosemide + Spiranolactone 3
4 Telmisartan + Chlorthiazide 1
5 Cilnidipine + Telmisartan 1

5.2 Most commonly prescribed antidiabetics in
combination form: (Fig 9)

Sl no | Drugs Number
1 Metformin + Glimepride 12
2 Metformin + Glipizide 8
3 Metformin + Glibenclamide 4
4 Metformin + Tenegliptin 1
DISCUSSION

The study was conducted on inpatient unit of PVS
hospital (P) Ltd a 350 bedded tertiary care hospital. A
prospective study on analysis of prescription pattern of
antihypertensive and antidiabetic drugs was conducted.
A total number of 107 patient data were collected and
analyzed during the period of October 2019 to April
2020.

Among the data collected with both hypertension, 59
(55.14%) were male and 48 (44.85%) were female.
Patients with history of hypertension for 0-10 years were
101(94.3%),for 11-20 years were 4(3.73%), and for 21-
30 years were 2(1.86%).Patients with history of diabetes
mellitus for 0-10 years were 94(87.85%),for 11-20 years
were 10(9.34%) and for 21-30 years were 3(2.80%).

In this study, a total of 7 classes of antihypertensive
drugs were used (Tab.1). Most commonly prescribed
antihypertensive was ARBs, telmisartan which was
prescribed 44 times in patient’s prescription which
accounts to 41% followed by calcium channel blockers
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which was amlodipine prescribed 23 times in patients
which corresponds to 21.4%.

The least prescribed drugs from the study was found to
be Prazosin, Metalozone, Nifiedipine, Irbesartan
prescribed 1 time in prescription which accounts to
0.9%.

In this study, a total of 5 classes of antidiabetic drugs
were used. (Tab.2)

Most commonly prescribed antidiabetic drug  was
Biguanides (metformine) which was prescribed to 77
times in patients prescription which accounts to 71.9 %
followed by Insulin which was injection Human Actrapid
prescribed to 20 times in patients prescription which
corresponds to 18.6%.

The least prescribed drugs from the study was found to
be Vildagliptin prescribed 1 times in prescription which
accounts to 0.9%.

The drug drug interaction among antihypertensive and
antidiabetic drugs were analysed. No major interactions
were found. Although various moderate interactions
were detected. (Fig.4)

Majority of antihypertensive drugs moderately induce
hypoglycemia when combined with antidiabetic
agents.When furosemide given with Metformin, it
increases the effect of Metformin resulting in lactic
acidosis.The effect of Telmisartan may be increased
when given along with Furosemide. The total number of
moderate drug-drug interactions were found to be 28.
The total number of minor dug-drug interactions were
found to be 12. The total number of prescriptions with no
drug-drug interactions were found to be 67.

In the study, there were no major adverse drug reactions
observed in patients receiving antidiabetic and
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antihypertensive drug. Although some commonly seen
adverse drug reactions include hypoglycemia and
hypotension which was due to the additive effect of
combination drugs of DM and hypertension respectively.

Combination therapy was most frequently seen in the
treatment of both hypertension & diabetes mellitus.
(Fig.7). The number of prescriptions  with
antihypertensive drugs given as combination therapy was
61 and the number of prescriptions with antihypertensive
drugs given as monotherapy was 46. The number of
prescriptions with antidiabetic drugs given as
combination therapy was 67 and the number of
prescriptions antidiabetic drugs given as monotherapy
was 40.

The most commonly prescribed antihypertensive in
combination form was found to be the combination of
Telmisartan and Amlodipine which was seen in 5
prescriptions, and followed by Telmisartan and
Hydrochlorthiazide seen in 4 prescriptions, Furosemide +
Spiranolactone was seen in combination form in 3
prescritions and other drugs such as Telmisartan +
Chlorthiazide, Cilnidipine + Telmisartan was seen in 1
prescriptions each among the 107 prescriptions. (Fig 8)

The most commonly prescribed antidiabetics in
combination form was found to be the combination of
Metformin + Glimepride among 12 prescriptions,
followed by Metformin + Glipizide in 8 prescriptions.
The drugs such as Metformin + Glibenclamide was seen
in 4 prescriptions and the combination of Metformin +
Tenegliptin was seen in 1 prescription among the 107
prescriptions. (Fig 9)

CONCLUSION

This study is prospective observational study with
limited number of patients about 107 but it provides
reasonable view of anti-diabetic drugs prescribing
pattern in diabetic patients with hypertension and it also
shows the prescribing patterns of antihypertensive drugs
in hypertension patients with diabetes mellitus as well.
This study showed that ARBs were the most prescribed
antihypertensive agents while Biguanides were the most
prescribed ant diabetic agents. The assessment of the
existing prescribing pattern helps to identify specific
drug use problems which need to be understood before
any meaningful intervention taken. There are moderate
drug — drug interactions found in this study. This Study
revealed that most of the patients with Type 2 Diabetes
mellitus and Hypertension are treated with combination
therapy of anti-diabetics and antihypertensives
respectively There were no major adverse drug reactions
observed in patients receiving antidiabetic and
antihypertensive drug.Some commonly seen ADRs
include hypoglycemia and hypotension,due to the
additive effect of combination drugs of Diabetes
mellitus and hypertension respectively.
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