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Abstract  Original Research Article 
 

Background: Now a day association of diabetes in hypertensive patients is a very common issue. In fact, people with 

both diabetes and hypertension have approximately twice the risk of cardiovascular disease as nondiabetic 

people with hypertension. Besides monotherapy combinations of antihypertensive drugs are essential for many 

cases of hypertensive patients with type-2 diabetes. We have not enough data regarding the uses of monotherapy 

and combination of antihypertensive drugs for hypertensive patients with type-2 diabetes. Aim of the study: The 

aim of this study was to assess the uses of monotherapy and combination of antihypertensive drugs for hypertensive 

patients with type-2 diabetes. Methods: This was an observational cross sectional study and it was conducted in Dhaka 

Medical College Hospital and BIRDEM Hospital during the period from July2016 to June 2017. In total 140 

diagnosed hypertensive patients with type 2diabetes mellitus attending to the Endocrine Departments of Dhaka 

Medical College Hospital and BIRDEM Hospital completed the full tenure of the study were finalized as the study 

population. After data analysis, results were find out according to the objectives, study result were presented in the 

form of tables, charts and description of the key findings according to need. The collected data were also be entered 

and analyzed using statistical software SPSS version 16. Result: In total 66 (47.1%) patients of this study taken 

monotherapy and 74 (52.9%) patients taken combination drugs. In this study, 73%, 23% and 4% patients taken double, 

triple and quadruple combination of antihypertensive drugs respectively. As monotherapy, ARBs, CCBs, ACEIs, Beta 

Blockers, and diuretics were used in 35%, 23%, 20%, 16% and 6% patients respectively. In DMCH, ARB + Diuretics 

(8) and ARB +CCB (8) were most commonly used combinations. On the other hand, in BIRDEM, ARB + Diuretics 

(13) were most commonly used combinations and then B. Blocker + CCB (11) were most commonly used. 

Conclusion: Besides monotherapies combination therapies of antihypertensive drugs are used on a big ratio of 

hypertensive patients with type-2 diabetes. Moreover, there was higher use of B. blockers and less use of diuretics in 

our study. Still there is room for better control of hypertension and optimization of antihypertensive therapy. In spite 

of these data and published guidelines, inconsistencies exist towards treatment approach, because of which physicians 

sometimes have to individualize the therapy, based on specific patient characteristics and response to treatment. 

Keywords: Hypertensive drugs, Type-2 Diabetes, Monotherapy and combination, Prescription pattern. 
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use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

 

INTRODUCTION 
People with both diabetes and hypertension 

have approximately twice the risk of cardiovascular 

disease as nondiabetic people with hypertension. 

Hypertensive diabetic patients are also at increased risk 

for diabetes-specific complications including 

retinopathy and nephropathy. Prescription pattern is one 

of the indicators of the current situation of a specific 

patient community or group. Hypertension is the most 

common modifiable risk factor for cardiovascular 

diseases (CVD), stroke and renal failure [1]. It is 

estimated that more than one billion adults are 

hypertensive worldwide and this figure is projected to 

increase to 1.56 billion by the year 2025, which is an 

increase of 60% from 2000. Cardiovascular diseases 

and Hypertension are accounting for loss of 4% gross 

domestic product for low and middle income countries 

annually which is amounting 500 billion USD [2]. 

Clinical evidence suggests that lowering blood pressure 

(BP) with antihypertensive drugs reduces the risk of 

myocardial infarction, stroke, heart failure, 

revascularization procedures and end-stage renal 

diseases in hypertensive patients [3]. Diabetes mellitus 

is a leading cause of death and disability worldwide [4, 

5]. Its global prevalence was about 8% in 2011 and is 

predicted to rise to 10% by 2030 [6]. Nearly 80% of 

people with diabetes live in low- and middle-income 

countries. In 2011, China was home to the largest 
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number of adults with diabetes (i.e. 90.0 million, or 9% 

of the population), followed by India (61.3 million, or 

8% of the population) and Bangladesh (8.4 million, or 

10% of the population) [6].
 
Diabetes and hypertension 

are closely related diseases. Hypertension affects about 

20-60% of patients with type-2 diabetes [7]. Serious 

cardiovascular events are more than twice likely in 

patients with diabetes and hypertension than either 

disease alone [8]. The benefits of tight blood pressure 

(BP) control in patients with diabetes exceed the 

benefits of tight glycaemic control and extend to the 

prevention of both macro-vascular and micro-vascular 

complications [9]. The indicators of prescribing 

practices measure the performance of health care 

providers in several key dimensions related to the 

appropriate use of drugs. The indicators are based on 

the practices observed in a sample of clinical encounters 

taking place at outpatient health facilities for the 

treatment of acute or chronic illness. These encounters 

can be observed retrospectively, from data recorded in 

historical medical records, or they can be observed 

prospectively, from a group of patients attending the 

clinic on the day the data are collected. For secondary 

analysis of specific diagnoses or drugs the average 

number of drugs per encounter, percentage of drugs 

prescribed by generic name, percentage of encounters 

with an injection prescribed and percentage of drugs 

prescribed from essential drugs list or formulary should 

be considered. Before starting the intervention we have 

studied about the concept of essential medicine. The 

Alma-Ata declaration during the International 

Conference on Primary Health Care in 1978 reaffirms 

that health is a fundamental human right and the 

attainment of the highest possible level of health is a 

most important worldwide social goal [10]. The Alma 

Ata declaration has outlined the eight essential 

components of primary health care and provision of 

essential medicines is one of them [10]. Essential 

medicines are those that satisfy the priority health care 

needs of the population [11].
 
Essential medicines are 

selected with due regard to disease prevalence and 

public health relevance, evidence of clinical efficacy 

and safety, and comparative costs and cost-

effectiveness. Essential medicines are intended to be 

available within the context of functioning health 

systems at all times in adequate amounts, in the 

appropriate dosage forms, with assured quality, and at a 

price the individual and the community can afford [11]. 

The WHO has published a model list of essential 

medicines. Each country is encouraged to prepare their 

own lists taking into consideration local priorities. Over 

150 countries have published an official essential 

medicines list. The essential medicines list enables 

health authorities, especially in developing countries, to 

optimize pharmaceutical resources. The WHO List 

contains a core list and a complementary list. The core 

list presents a list of minimum medicine needs for a 

basic health care system, listing the most efficacious, 

safe and cost-effective medicines for priority 

conditions. Priority conditions are selected on the basis 

of current and estimated future public health relevance, 

and potential for safe and cost-effective treatment. The 

complementary list presents essential medicines for 

priority diseases, for which specialized diagnostic or 

monitoring facilities are needed. In case of doubt 

medicines may also be listed as complementary on the 

basis of higher costs or less attractive cost-effectiveness 

in a variety of settings. The list is important because, it 

forms the basis of national drugs policy in more than 

155 countries, both in the developed and developing 

world. Many governments refer to WHO 

recommendations when making decisions on health 

spending. There is a drug policy on essential medicines 

in Bangladesh also. Essential drugs are the foundation 

for public health program aimed at reducing morbidity 

and mortality in the developing world like Bangladesh, 

and pharmaceutical expenditure can account for a high 

proportion of the total health expenditure of the country. 

The Ministry of Health has finally approved a new list 

of essential drugs after 25 years, aiming to make key 

medicines available and affordable throughout the 

country. Initial list of essential drugs contains around 

items of which 117 are price controlled. Under the new 

list the number has been expanded to 209, reflecting 

advances in medical treatment during the last two 

decades [12]. It is a well-known fact that HTN being a 

chronic disease require life-long treatment and 

pharmacotherapy for the same, effectively controls 

blood pressure, when given appropriately. Rational 

prescription patterns are defined as patients receiving 

medications according to their medical condition, in 

doses that meet their requirements, for an adequate 

period of time, and at affordable cost to them and the 

society. Appropriate prescribing has a positive 

implication on medication adherence and disease 

improvement [13]. Irrational prescription pattern (IPP) 

occurs when the antihypertensive drug is given at 

inappropriate dose, frequency, and duration. IPP is 

strongly associated with poor control of chronic 

diseases including HTN. Uncontrolled blood pressure 

(UBP) is an independent risk factor leading to 

enormous complications and mortalities secondary to 

HTN. Inappropriate provision of medications could also 

lead to extra expense incurred to the patient due to 

ineffective treatment and adverse drug reactions [14]. 

As a component of pharmacoepidemiological 

techniques, prescribing pattern surveys provide an 

unbiased picture of prescribing habits and help identify 

suboptimal prescribing patterns for further evaluation. 

Such kinds of analytical studies are the best design to 

compare drug utilization and prescription patterns with 

respect to outcome of treatment. Prescribing pattern 

surveys of chronic medication could be assumed as 

medication reconciliation (Medrec) if they can be 

carried out periodically. Study reviled that routine 

evaluation of prescription patterns resulted in a cost 

saving of more than USD307.4 million per year [15]. 

Rational use of a drug is the essence for the successful 

treatment of any disease. However, many clinicians 

practice their own prescribing pattern in treating 

https://en.wikipedia.org/wiki/Pharmaceutical
https://en.wikipedia.org/wiki/Cost-effective
https://en.wikipedia.org/wiki/National_drugs_policy
https://en.wikipedia.org/wiki/Developed_countries
https://en.wikipedia.org/wiki/Developing_world
https://en.wikipedia.org/wiki/Developing_world
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hypertensive patients according to their clinical 

experience. Primary care physicians need to be 

empowered in appropriate and evidence-based 

management of hypertension. A review of these 

prescribing patterns and guideline-based use of 

antihypertensive medications can give better insights 

into the concept of personalized, yet cost-effective 

pharmacological management of hypertension. 

 

OBJECTIVES 
General Objective 

 To assess the uses of monotherapy and 

combination of antihypertensive drugs for 

hypertensive patients with type-2 diabetes. 

 

Specific Objective 

 To observe the types of combination of 

antihypertensive drugs for hypertensive 

patients with type-2 diabetes. 

 To observe the drug groups usually used in 

monotherapy and in combination therapy.  

 

METHODOLOGY & MATERIALS 
This was an observational cross sectional study 

and it was conducted in Dhaka Medical College 

Hospital and BIRDEM Hospital during the period from 

July 2016 to June 2017. In total 140 diagnosed 

hypertensive patients with type 2 diabetes mellitus 

attending to the Endocrine Departments of Dhaka 

Medical College Hospital and BIRDEM Hospital 

completed the full tenure of the study were finalized as 

the study population. According to the inclusion criteria 

hypertensive patients with type 2 diabetes mellitus aged 

more than 18 years irrespective of sex were included in 

the study. On the other hand, according to the exclusion 

criteria of the study type 1 diabetes patients, patients 

with gestational diabetes mellitus, patients aged less 

than 18 years, patients with suspected secondary 

hypertension were excluded. The study was approved 

by the ethical committee of both the mentioned hospital. 

Before starting the main part of the intervention proper 

written consents were taken from all the participants. 

This study had done by collection of prescriptions by 

convenient non probable sampling technique from type 

2 diabetic patients who presented with hypertension. 

Detailed history from each patient were recorded based 

on a questionnaire and analyzed. Research instruments 

were prescriptions written by the physicians and data 

collection sheet. The prescription were scanned and 

stored for further analysis. All relevant information 

were recorded on the basis of a prescription checklist. 

The data were analyzed manually. Descriptive analytic 

techniques involving percentage, mean etc. were 

applied. After data analysis, results were find out 

according to the objectives, study result were presented 

in the form of tables, charts and description of the key 

findings according to need. The collected data were also 

be entered and analyzed using statistical software SPSS 

version 16. 

RESULT 
In this study, a total of 140 prescriptions 

containing antihypertensive drugs were collected from 

patients attending the endocrine out-patient department 

of Dhaka Medical College Hospital and BIRDEM 

General Hospital. The information and observations 

were analyzed from two source. Among 140 patients in 

DMCH and BIRDEM, most of the patients were 

belongs to the age group 46-60 years. In total 38 

patients from DMC and 28 from BIRDEM, total 66 

(47.1%) number in that age group. Besides this, 38.6% 

from 18-45 age group and 14.3% from age group >60 

years. In total, 55(39.3%) were male and 85(60.7%) 

were female patients. In total 42 (30%) came from rural 

area and 98 (70%) came from urban areas. In this study, 

28 (20%) had no formal education, 46 (32.9%) patients 

were in primary level, 49 (35%) patients were in 

secondary level and 17 (12.1%) were graduate and 

above. According to the monthly family income of the 

participants, out of 140 patients 44 (31.4%) were 

belongs to low income group, 63 (45%) patients were in 

medium income group and 33 (23.6%) patients were 

belongs to high income group. In this study, out of 140 

patients, 120 (86%) had H/O hypertension for less than 

10 years, 19 (13%) patient had history of taking 

antihypertensive drugs for 10-20 years and 1 patient had 

H/O hypertension for more than 20 years. In this study 

commonly used hypertensive drugs were ARBs 

(Angiotensin II Receptor Blockers), CCBs (Calcium 

Channel Blockers) Diuretics, Beta-Blockers and ACEIs 

(ACE inhibitors) and that were used in 31%, 24%, 19%, 

18% and 8% patients respectively. In total 66 (47.1%) 

patients of this study taken single drug and 74 (52.9%) 

patients taken combination drugs. In this study among 

74 patients of combination therapy, 73%, 23% and 4% 

patients taken double, triple and quadruple combination 

of antihypertensive drugs respectively. On the other 

hand among total participants (n=140) this ratio was 

38.57%, 12.14% and 2.14% respectively. As 

monotherapy among 66 patients of monotherapy, 

ARBs, CCBs, ACEIs, Beta Blockers, and diuretics were 

used in 35%, 23%, 20%, 16% and 6% patients 

respectively. Among the total participants (n=140) this 

ratio was 16.43%, 10.71%, 9.29%, 7.86% and 2.86% 

respectively. In DMCH, ARB + Diuretics (8) and ARB 

+CCB (8) were most commonly used combinations. On 

the other hand, in BIRDEM, ARB + Diuretics (13) were 

most commonly used combinations and then B. Blocker 

+ CCB (11) were most commonly used. In this study 

total number of prescribed antihypertensive drugs 732 

and the mean (±SD) number of antihypertensive drugs 

was 5.22±2.4. In 11.40% cases injectable drugs were 

used whereas in 88.80% cases no injectable drug had 

been used. In this study in most of the cases (71%) 

drugs from Essential Drug List of Bangladesh had been 

used. 
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Table-1: Socio-demographic characteristics of 

participants (N=140) 

Characteristics n % 

Age in years 

18-45 54 38.57% 

46-60 66 47.14% 

>60 20 14.29% 

Sex 

Male 55 39.29% 

Female 85 60.71% 

Residence 

Rural 42 30.00% 

Urban 98 70.00% 

Level of education 

Non-formal education 28 20.00% 

Primary level 46 32.86% 

SSC/HSC level 49 35.00% 

Graduate level 17 12.14% 

Monthly family income in BDT 

Low (<10,000) 44 31.43% 

Medium (10,000-20,000) 63 45.00% 

High (>20,000) 33 23.57% 

 

Table-2: Duration of hypertension of participants 

(N=140) 

Duration n % 

<10 Years 120 85.71% 

10-20 Years 19 13.57% 

>20 Years 1 0.71% 

 

 
Fig-1: Types of antihypertensive therapy (N=140) 

 

 
Fig-2: Common antihypertensive drug combinations (N=140) 

 

 
Fig-3: Types of combination of antihypertensive drugs (N=74) 

 

 
Fig-4: Drug groups used as monotherapy (N=140) 
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DISCUSSION 
The aim of this study was to assess the uses of 

monotherapy and combination of antihypertensive 

drugs for hypertensive patients with type-2 diabetes. 

The study was performed based on the data of 

prescriptions containing antihypertensive drugs with 

some parameters which elaborated here. In relation to 

the age distribution, majority of the patients are in the 

age group 46-60 years (47.1%) in both sexes in DMCH 

and BIRDEM, which was similar to a study done at 

India [1]. Another Indian study showed similar age 

distribution [2, 16]. This shows that advanced ages are 

not only the risk factor of hypertension; sedentary life 

style, food habits and stress also plays an important role 

leading to it [2]. Out of total 140 prescription analyzed, 

70 from DMCH and 70 from BIRDEM, male was 

48.6%,39.3% and female was 51.4%, 60.7% in DMCH 

and BIRDEM respectively. In a large scale study done 

at OPD, BIRDEM [17] showed, 73% outdoor diabetic 

patient were female. Higher female prevalence should 

be clarified by further study. The study showed that, 74 

(52.9%) patients were receiving combination drugs and 

66 (47.1%) patients were taking single drug. In DMCH, 

out of 70 patients, 38 (54.3%) patients were taking 

single drug and 32 (45.7%) patients were taking 

combination drugs whereas in BIRDEM, 28 (40%) 

patients were taking single drug and 42(60%) patient 

taking combination drugs. So, majority of patients were 

receiving combination drug therapy. It was consistent 

with other studies [18, 19]. Use of multiple drugs in 

combinations is being increasingly recognized as 

critical to control hypertension in patients with diabetes. 

Several large clinical trials demonstrated that most 

patients with hypertension could achieve and sustain 

adequate blood pressure control only with the use of 

multiple antihypertensive drugs [18]. Large proportion 

of treated patients (52.9%) were being prescribed 

multidrug regimens. In addition, it was intensified with 

increasing age, duration of diabetes, duration of 

hypertension or if complications or comorbidities were 

present, this was in consistency with treatment pattern 

of the evidence based guidelines. ACEI/ARB were 

mainly used in this study either alone or in combination. 

It was consistent with other studies [5]. Regarding 

monotherapy, ARB and ACEI were the most commonly 

prescribed antihypertensive drugs followed by CCB, B. 

Blockers and diuretics. Several other study showed 

similar results [18, 20]. ACEIs have shown a 

specifically beneficial effect in microvascular disease in 

kidney. It is mainly due to decreasing capillary 

perfusion, reducing transcapillary leakage of albumin, 

and in long run decrease damage to both capillaries and 

arteries [21]. In addition to ACEIs, ARBs have shown 

benefits not only in nephropathy, heart failure 

protection but also in reducing incidence of 

hyperkalemia and dry cough. The UKPDS showed the 

beneficial effects of the ACE inhibitor on diabetes-

related mortality and microvascular and cardiovascular 

complications in patients with type 2 diabetes [22]. 

Finally, the use of the ACE inhibitor ramipril in the 

heart outcomes prevention evaluation (HOPE) trial 

resulted in a reduction in all-cause and cardiovascular 

mortality as well as cardiovascular events, including 

myocardial infarction and stroke [23]. It has been 

described that initial monotherapy ACE inhibitors may 

be superior to dihydro-pyridine CCB in reducing 

cardiovascular events [24]. In the present study, calcium 

channel blockers were used in n=56 patients either in 

combination or as monotherapy. JNC 8 also 

recommends calcium channel blockers as first line drug 

in diabetic hypertensive patient [25]. Angiotensin 

receptor blocker with diuretics was the most commonly 

used dual drug combination strategy in our study. It was 

followed by combination of beta blocker with calcium 

channel blocker, calcium channel blocker with 

angiotensin receptor blocker, ACE inhibitor with 

diuretic and ACE inhibitor with beta blocker. 

Combination utilization pattern has been shown in 

Figure-2. Combination of ARB plus B. blocker plus 

CCB was most commonly used in patients on triple 

drug combination followed by combination of ARB, 

diuretic with CCB and combinations of ARB plus B. 

blocker plus diuretics. Next common triple drug 

combination is B. blocker plus CCB plus diuretics. The 

use of ARB and ACEI among diabetic hypertensive 

patients was in accordance with the JNC-8.As per JNC-

8 [25] in general nonblack population with diabetes 

initial antihypertensive therapy should include a 

thiazide type diuretics/ACEI/ARB/CCB and in black 

patient CCB/diuretics. They do not recommended to use 

B. blocker as monotherapy and in the present study, 

they were used more commonly than diuretics. 

Diuretics were least used as monotherapy in the present 

study although they are among the first line drugs 

recommended by JNC-8 for diabetic hypertensive. 

Regarding complications neuropathy were most 

common complication followed by IHD, nephropathy, 

retinopathy and stroke. It was consistent with previous 

study done [26]. Average no of drugs per prescription in 

DMCH were 4.74 and in BIRDEM were 5.42. Similar 

type of study done at India, it were 2.6 [27]. No drugs 

were prescribed in generic name, in total 16 (11.4%) 

prescription had injectable drugs and 124 (88.4%) had 

no injectable drugs. Majority of drugs in both hospitals 

were prescribed from Essential Drug List of 

Bangladesh. These findings are consistent with previous 

study [27]. 

 

LIMITATIONS OF THE STUDY 
This was a single centered study with a small 

sized sample. The time period of data collection was not 

sufficient. The study was done in only two tertiary 

hospitals. So variation of prescribing patterns in 

different hospitals could not be evaluated. So the 

findings of this study may not reflect the exact scenario 

of the whole country.  
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CONCLUSION AND 

RECOMMENDATIONS 
Besides monotherapies combination therapies 

of antihypertensive drugs are used on a big ratio of 

hypertensive patients with type-2 diabetes. Moreover, 

there was higher use of B. blockers and less use of 

diuretics in our study. Still there is room for better 

control of hypertension and optimization of 

antihypertensive therapy. In spite of these data and 

published guidelines, inconsistencies exist towards 

treatment approach, because of which physicians 

sometimes have to individualize the therapy, based on 

specific patient characteristics and response to 

treatment. In developing countries like Bangladesh, 

more systematic studies are required on the evaluation 

of prescribing patterns and guideline based 

antihypertensive medications’ use, which can be 

tailored to suit the patients' requirements. 
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