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ABSTRACT

Objectives: The objective of the study was to evaluate the drug prescribing pattern and pharmacoeconomics of oral diabetic medications in patients 
of type 2 diabetes mellitus visiting the medicine OPD of HAH Centenary Hospital, Jamia Hamdard, New Delhi.

Methods: Observational study conducts on 100 T2DM patients to assess their demographics and individual details such as disease history, BMI, and 
economic status along with the drug utilization assessment and cost-effectiveness analysis of prescribed drugs.

Results: Among 100 patients, 40 (40%) were male, and 60 (60%) were female, indicating that T2DM is slightly more prevalent in females. The 
mean age of the subjects included in the study is 51.46 years. Of the total number of patients, 64 were under oral antidiabetic drugs, and remaining 
were pregnant females under insulin. The majority of the subjects, 69.4%, were on multiple drug therapy and remaining treated with monotherapy. 
Metformin 500 mg (32.81%) was the most prescribed oral antidiabetic drug followed by glimepiride 4 mg (15.62%) and 12.5% for glimepiride 
2 mg + metformin 500 mg, sitagliptin + metformin 50/500, and vildagliptin 50 + metformin 850, respectively. The maximum mean reduction of FBG 
was seen with glimepiride 4 mg (34.69 mg/dl) and lowest with metformin 500 mg (24.05 mg/dl). The cost per unit (1 mg/dl) reduction in FBG (ACER) 
was highest with sitagliptin 50 mg (INR 63.14) and lowest with glimepiride 1 mg + metformin 500 mg (INR 9.95).

Conclusion: Most type 2 diabetic patients in this setting were treated with multiple oral antidiabetic therapies. Metformin and sitagliptin were the 
most common choice as monotherapy agents. CEA concludes that the cost associated with diabetes is enormous and varies greatly. The combination 
therapy of glimepiride 2 mg + metformin 500 mg was the most cost effective.
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INTRODUCTION

Around the globule, an estimated 462 million individuals are affected 
by type 2 diabetes, corresponding to 6.28% of the world’s population. 
Above 1 million deaths were attributed to this condition in 2017 alone, 
ranking it as the ninth leading cause of mortality [1]. Drug therapy, 
when planed metabolic control, depends on adherence to both non-
pharmacological and pharmacological treatment. Tight blood glucose 
level control can be correct with a reduction in diabetic complications. 
Commitment to prescribed medicine is crucial to achieving this control. 
Drug utilization studies identify treatment adherence problems or 
reasons for non-adherence, that is, whether inadequate control is due 
to missing doses or inadequate prescription [2]. Thus, drug utilization 
studies design interventions to improve drug use and provide physicians 
with feedback on their performance. Without knowing how antidiabetic 
drugs are being prescribed and used, it is challenging to discuss 
rational drug use and suggest measures to change prescribing habits 
for better glycemic control. Ensure prescribing instructions state the 
appropriate times for taking medication, and patients should be aware. 
Clinical judgment must be achieved when prescribing the antidiabetic 
drug for high-risk patients, that is, frail, women of childbearing age, 
renal impairment, hepatic impairment, patients unable to self-care, 
and patients with existing cardiovascular disease [3]. In a developing 
country like India, 85% of total health expenditures are financed 
by household pocket expenditure [4]. Many poor people frequently 
choose between buying medicines or buying food or other necessities 
due to limited resources and drugs’ high pricing. The cost-effective 
analysis of the oral hypoglycemic agents will reduce the healthcare 

burden on patients with diabetes mellitus and reduce the country’s 
total health expenditure [5]. Lack of proper knowledge of the cost of 
various antidiabetic drugs is regulated. A less regulated market leads 
to difficulties in prescribing the most cost-effective medication to the 
patient [6]. Hence, this study aimed to carry out a pharmacoeconomic 
analysis of different oral antidiabetic drugs. A trial of stopping a 
medicine, with careful monitoring, should be considered when there 
are doubts regarding the patient’s continuing benefit. Therefore, 
this study was carried out to find the current prescribing pattern of 
oral antidiabetic drugs and the efficacy of these drugs in maintaining 
optimal glycemic control in diabetic patients visiting medicine OPD of 
HAH Centenary Hospital, Jamia Hamdard, New Delhi, India.

METHODS

The study is prospective observational to assess drug utilization 
and cost-effectiveness of oral antidiabetic medications. The study 
population was 100 patients who were diagnosed with type-2 diabetes 
mellitus and exclude those that are not confirmed with type 2 diabetes 
and mentally challenged or unconscious patients. The study was carried 
out only after the approval of the Research Project Advisory Committee 
(RPAC) of Hakeem Abdul Hameed Centenary Hospital (HAHC) and the 
Institutional Ethics Committee (IEC) of Jamia Hamdard from November 
2019 to May 2020. Patients were explained about precautions and 
measures taken during the COVID-19 crisis. Informed consent was 
obtained before the participation of the subject in the study. All 
subject’s demographics were assessed, including (disease and family 
history, BMI, and economic status) through developed questionnaires. 
All enrolled subjects who met the inclusion criteria were evaluated 
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for their prescribing patterns by medication utilization form, glycated 
hemoglobin, FBG, and postprandial glucose levels. Comparison of the 
prescribed medication was performed to assess multitherapy versus 
monotherapy in the management of T2DM of the enrolled subjects. For 
pharmacoeconomic evaluation, the cost-effectiveness analysis method 
was used. The health-care cost of antidiabetic therapies prescribed 
for T2DM causing a reduction in fasting blood glucose (FBG) levels by 
1 mg/dl was considered. The health-care costs included direct medical 
expenses, including the cost of antidiabetic drugs, physician charges, 
and laboratory charges. Drugs other than antidiabetic agents were not 
included in cost-effectiveness analysis. For the change in FBG levels, the 
patients were followed for 8 weeks, and the levels of FBS were recorded 
at baseline and after 8 weeks. Results of cost-effectiveness analysis 
were calculated as:

Average cost-effectiveness ratio (ACER) = (Health-care cost during 
8 weeks of therapy)/(Mean reduction in FBG levels over 8 weeks)

The cost variations of different antidiabetic therapies in terms of ACER 
were then compared. All antidiabetic drugs and their drug classes were 
recorded. The data were tabulated as mean±standard deviation. Results 
for drug utilization patterns were analyzed in terms of percentage using 
Microsoft Excel software. For pharmacoeconomic analysis, results were 
analyzed using ANOVA (one way), using GraphPad InStat software 
version 3.0. p < 0.05 was considered statistically significant.

RESULTS

Among the 100 type two diabetic patients, 40% were male and 60% 
were female indicating that type 2 diabetes mellitus is slightly more 
prevalent in the female gender. A total of 60% of type 2 diabetes 
female patients were found with gestational diabetes. The mean 
age of the participant subjects was found to be 51.46 years. The 

maximum number of type 2 diabetic patients fell under the age group 
of 51–60 years, followed by 41–50, 61–70, and 31–40 years in male and 
female subjects. The maximum number of male type 2 diabetic patients 
belonged to the age group of 51–60 years, and female patients were 
also the highest in the age group of 51–60 years. History of diabetes 
in enrolled patients was showing that 51% of type 2 diabetic patients 
were having a history of diabetes for 2–5 years, followed by 13% for 
5–10 years, 9% within 6 months, while 11% for 6 months–1 year, and 
9% for 11–15 years. New cases were only 6% (Fig. 1). The mean body 
mass index (BMI) of the participant subjects was 25.58 kg/m2, slightly 
higher than the acceptable limits (i.e. ≤25 kg/m2). A total of 30 patients 
(30%) had a body mass index higher than >25 kg/m2. Of the 100 type 2 
diabetic patients, 16 patients (12 females) had a body mass index of 
>30 kg/m2 (Table 1). A total of 30% of patients had a family history of 
diabetes. Male patients had more cases of family history than females. 
The enrolled subjects’ economic status determination indicates that 
middle-class people have more compliance with T2DM patients. 
Among 100 patients, 64 patients under oral antidiabetic drugs, and the 
remaining were pregnant females under insulin. Metformin 500 mg 
(32.81%) was the most commonly prescribed oral antidiabetic drug 
followed by glimepiride 4 mg (15.62%) and 12.5% for glimepiride 
2 mg + metformin 500 mg, sitagliptin 50 mg + metformin 500 mg, and 
vildagliptin 50 mg + metformin 850 mg, respectively (Table 2), (Fig. 2). 
A total of 35 (40.62%) patients received monotherapy. The majority 
of the subjects (69.4%) were on multiple drug therapy (Table 3). The 
fasting blood glucose (FBG) data were not available for 22 patients. 
Of the 86 patients for whom the data were available during the study 
period, 58.2% of the patients showed FBG levels higher than the 
acceptable limits, as shown in Table 4. Postprandial (PP) blood glucose 
levels were available for 74 of the total patients, 66.2% of whom had 
PP blood glucose levels higher than the normal limits (Table 4). The 
glycated hemoglobin data were available only for 45 patients. Only 
57.7% of patients showed HbA1c levels within acceptable limits. For the 
cost-effectiveness analysis, the maximum mean reduction of FBG was 
seen with glimepiride 4 mg (34.69 mg/dl) and lowest with metformin 
500 mg (24.05 mg/dl). The cost per unit (1 mg/dl) reduction in FBG 
(ACER) was highest with sitagliptin 50 mg (INR 63.14) and lowest 
with glimepiride 1 mg + metformin 500 mg (INR 9.95) (Table 5). The 
maximum expenditure was on antidiabetic agents (86.63%), followed 
by laboratory charges (7.13%), and physician charges accounted for 
(6.24%) of the average total direct cost.

Table 1: Classification of study population based on BMI

BMI (kg/m2) Status Male Female Total % of patients
<18.5 Underweight 1 3 5 5
18.5–22.9 Normal range 12 15 27 27
23–24.9 Overweight 10 12 22 22
25–29.9 Pre-obese 12 17 30 30
≥30 Obese 3 12 16 16

Fig. 1: History of diabetes
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Table 2: Prescribing patterns of the oral antidiabetic drug

Generic name Brand name No. of prescription % of prescription
Metformin 500 mg Glucophage 500 21 32.81
Metformin 850 mg Glucophage 850 6 9.37
Glimepiride 4 mg Amaryl 4 10 15.62
Glimepiride 1 mg+Metformin 500 mg GEMER 1 2 3.12
Glimepiride 2 mg+Metformin 500 mg Amaryl M 8 12.5
Sitagliptin 50 mg Januvia 4 6.25
Sitagliptin Metformin 50/500 Janumet 50/850 8 12.5
Sitagliptin+Metformin 50/850 Janumet 85/500 6 9.37
Vildagliptin Galvus 4 6.25
Vidagliptin+Metformin 50/850 Galvus Met 50/850 8 12.5
Vidagliptin+Metformin 50/500 Galvus Met 50/500 7 10.93
Total number of prescription 64

Table 3: Single drug therapy versus multiple drug therapy

Drug therapy prescribed No. of patients % of prescription 
Single drug therapy 26 40.62
Multidrug therapy

Two-drug therapy 22 34.375
Three-drug therapy 11 17.187
Four-drug therapy 5 7.812

Total 64 100
Grand total 100 100

DISCUSSION

The current study aimed to analyze the prescription pattern and cost-
effectiveness of diabetic patients with or without comorbidity with a 
specific objective to determine the current trend of oral antidiabetic 
drugs in type 2 diabetes patients. According to the report obtained 
from the study, female patients are more prone to diabetes mellitus 
than males, which is similar to that reported in other Indian studies [7]. 
The mean age of the patients included in the study was 51.46 years 
and was more frequent in the age group of 51–60 years, indicating that 
type 2 diabetes is more prevalent in the elderly, which is similar to that 
reported in other Indian studies [8]. In this study, the mean body mass 
index (BMI) of the study population was 25.58 kg/m2, higher than the 
acceptable limits. A total of 30 patients (30%) had a body mass index 
higher than > 25 kg/m2. Of the 100 type 2 diabetic patients, 16 patients 
(12 females) had a body mass index of > 30 kg/m2. The strong association 
between BMI and diabetes indicated that even minor BMI changes had 
adverse effects on the population. A similar study has been reported 

in the Indian population [9]. A total of 30% of patients had a family 
history of diabetes. Male patients had more cases of family history than 
females. A 51% of type 2 diabetic patients had a history of diabetes for 
2–5 years, followed by 13% for 5–10 years, 9% within 6 months, while 
11% for 6 months–1 year, and 9% for 11–15 years. New cases were only 
6%. It reflects that majority of the patients have long-standing diabetes 
mellitus. Our finding supports the report of risk factors for diabetic 
patients issued by the International diabetic federation [10]. Economic 
status indicates that middle-class people have more type 2 diabetic 
patients, which is reported in other Indian studies [11]. In the present 
study, antidiabetic drug prescribing patterns were analyzed from the 
prescriptions of all participants. Metformin was the most common 
drug prescribed as monotherapy and even as a part of combination 
therapy. These findings were similar to several other studies [12-14]. 
The American Diabetes Association (ADA) and European Association 
for the Study of Diabetes (EASD) guidelines also endorse metformin as 
the first-line drug for the treatment of T2DM. Metformin is associated 
with a shallow risk of hypoglycemia, does not cause weight gain rather 
may promote weight loss, has beneficial effects on lipid profile, and has 
a low cost [15,16]. Glimepiride metformin 1 mg/500 mg combination 
therapy was the least prescribed, probably because of its efficacy; 
this finding supports other studies’ evidence  [17]. Sitagliptin is 
increasingly being prescribed in comparison to earlier studies, although 
as a part of combination therapy. Sitagliptin is linked with a low risk of 
hypoglycemia and other side effects than sulfonylureas as monotherapy 
and combination therapy with metformin [16,18]. The FBG data were 
not available for 27 patients. Of the 73 patients for whom the data were 
available during the study period, 58.9% of patients showed FBG levels 
higher than the acceptable limits. Postprandial (PP) blood glucose levels 
data were available for only 73 patients during the study period. A total 
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of 68.49% of whom had PP blood glucose levels higher than the normal 
limits. The higher values of the blood sugar levels reflect the patients’ 
poor compliance with the therapy and the prescribed blood sugar 
testing, poor physical activity, and poor awareness about the cutoff 
points. This result was less than that reported internationally but higher 
than that reported in Indian studies [19]. Out of 100 T2DM, patient’s 
data for glycated hemoglobin were available only for 45 patients. A total 
of 57.7% of patients showed HbA1c levels within the acceptable limits. 
Despite that HbA1c reflects the patient’s metabolic control of the 
preceding 3 months and patient adherence, the HbA1c monitoring in 
type 2 diabetic patients is underutilized in this hospital setting. This may 
be attributed to the HbA1c test’s high cost, low awareness, and lack of 
patient education [20]. CEA is one of the most applied forms of economic 
analysis in drug therapy. It helps to determine the cost variation 
between different therapies with similar outcomes in a particular 
therapeutic area. India being the diabetes capital of the world, plus the 
chronic nature of diabetes leads to the cost associated with the disease 
being extensive. The high cost of medications can influence the patient’s 
compliance and damage his medical health and quality of life [21]. In 
this study, maximum reduction of FBG by an antidiabetic agent was seen 
with glimepiride 4 mg (34.69 mg/dl) and lowest with metformin 500 mg 
(24.05 mg/dl). There are very few similar studies in the literature, and 
more are on oral antidiabetics [22]. Variation in average cost per unit 
reduction in FBG (ACER) of antidiabetes drug therapies prescribed 
(range from 9.95 to 63.14) was seen, like the variation seen in an earlier 
study by Acharya et al. Sulfonyl urea and biguanides combination were 
seen to be most cost effective [23]. The maximum expenditure was on 
antidiabetic agents (86.63%), which also were seen in an earlier study 
by Grover et al. [24].

CONCLUSION

Most type 2 diabetic patients in the study population were treated with 
multiple oral antidiabetic therapies, as monotherapy metformin and 
sitagliptin were the most common choice. Due to various comorbidities 
in diabetic patients, the polypharmacy was more and to avoid irrational 
use of drugs and decrease polypharmacy, certain medicines which are 
not that essential according to patient condition (as multivitamins, 
analgesics, and antibiotics) can be avoided in prescription. The most 
commonly prescribed oral antidiabetic agent was metformin followed 
by glimepiride and glimepiride 2 mg + metformin 500 mg combination 
therapy. More than half of type 2 diabetic patients showed higher 
fasting and postprandial blood glucose levels than recommended. 
HbA1c monitoring was underutilized. Sulfonylurea gradually replaced 

by biguanides and that can be observed by prescribing patterns. CEA 
concludes that the cost associated with diabetes is enormous and varies 
greatly. The combination therapy of glimepiride 2 mg + metformin 
500 mg was the most cost effective. The prescribing pattern should 
be carried out in a large population and at different locations in India 
so that the utilization patterns may be compared and later improved 
further.
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