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IntroductionAccording to World Health Organization (WHO) diabetesmellitus is described as “Metabolic disorder of multipleetiologies characterized by chronic hyperglycemia withdisturbances of carbohydrate, fat and protein metabolismresulting from defects in insulin secretion, insulin actionor both” [1].Diabetes mellitus is a pandemic disease that has spreading

Abstract
Background: Diabetes mellitus is a pandemic disease with more than 50% of diabetic population having

poor glycemic control with uncontrolled hypertension, dyslipidemia and having large
percentage of diabetic vascular complications. However, different classes of antidiabetic
drugs such as oral hypoglycaemic agents and insulin are currently used for treatment of
T1DM and T2DM with or without complications but prescription of drugs vary among
physicians. So, this study was conducted to understand the trend of prescription given among
the patients of Diabetes mellitus in a tertiary care hospital.

Methodology: Data were collected using preformed data collection form and medical case records
containing information of demographic profile of patients and their prescription of medications.
The case record sheets were reviewed for average number antidiabetic drugs prescribed,
percentage of different classes antidiabetic drugs prescribed, commonest class and type of
antidiabetic drugs prescribed, percentage of antidiabetic drugs prescribed from essential
drug list, number of patients receiving oral antidiabetic drugs, number of patients receiving
parenteral antidiabetic drugs, number of patients receiving combination of oral antidiabetic
drugs and number of patients receiving combination of oral with parenteral antidiabetic
drugs. Categorical variable was expressed in terms of frequency and percentage and graphs
were prepared using Microsoft excel sheet.

Results: Oral antidiabetic drugs were still preferred to maintain optimal glycemic control. Metformin
was most preferred drug used in T2DM followed by glimepiride. Insulin as monotherapy was
commonly prescribed in T1DM.

Conclusion: Prescribing pattern of antidiabetic drugs seemed to be specific to the age, duration of the
diabetes and associated co-morbidity.

Keywords: Prescription pattern, antidiabetic drugs, case records, cross-sectional observational study.

each and every corner of the world. According to the IndianCouncil of Medical Research Indian Diabetes study (ICMR),a national diabetes study, currently 62.4 million people aresuffering with diabetes and might to increase to over 100million by 2030 [2]. Another study estimates Diabetesmellitus epidemic levels in India will rise to 123.5 millionby 2040 [3]. The prevalence of diabetes among adults inurban population has increased nearly 20% and nearly 10%in rural populations in India [2].Different classes of antidiabetic drugs including oralhypoglycemic agents (OHA) and insulin are currently usedin the treatment of diabetes, which reduce the blood glucoselevels to maintain optimal glycemic control by differentmechanisms [2].Currently used antidiabetic drugs are very effective,
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however insulin resistance, lacking of patient compliance,exercise and diet control leading to unsatisfactory controlof hyperglycemia [3].In India, very less number of studies has focused on diabetescare and provides an insight of their management in relationwith profile of patients. More than 50% of diabeticpopulation have poor glycemic control with uncontrolledhypertension and dyslipidemia, and having large percentageof diabetic vascular complications [2].Various drugs are available for the treatment of T1DM andT2DM with or without complications but pattern ofprescription of drugs varies among physician, whichdepends on glycemic status and complications due todiabetes. It is important to understand the trend ofprescription given to the patients in tertiary health carehospital. Guidelines and prescribing indicators help inrational use of drugs [4].Therefore, this study was conducted to find the currentprescription pattern of antidiabetic drugs and efficacy ofthese drugs in maintaining optimal glycemic control indiabetic patients attending a tertiary care hospital.
MethodologyThe Cross sectional observational study was conductedafter obtaining approval from Institutional Ethics Committeeas a survey among the 250 patients who were known casesof Diabetes mellitus visiting OPD of Dr. D. Y. Patil MedicalCollege, Hospital and Research Centre, Pimpri, Pune fromJanuary 2019 to December 2020. Patients were selected asper the inclusion and exclusion criteria which mentionedbelow.
Inclusion Criteria· Patients diagnosed as suffering from T2DM or T1DM.· Either sex.· Age 18-70 years.· With or without co-morbid conditions.
Exclusion Criteria· Below 18 years of age.· Patients >70 years of age.
Data AnalysisData were collected using preformed data collection formand case record form. Data were entered in Microsoft Excel2016 and analysis was done using WinPepi software(Version 11.65) [5]. Categorical variable was expressed interms of frequency and percentage and graphs were preparedusing Microsoft excel sheet.

Observations and ResultsOut of total 250 cases, 16 (06.4%) were of T1DM and 234(93.60%) were of T2DM. Out of total 250 cases, 141(56.4%) were male and 109 (43.6%) were female. The maleto female ratio was 1.29:1. Out of total 250 cases, a maximumof 89 i.e.35.6% of the total cases were in the age group of 51– 60 years and the least number of cases were observed inthe age group of 18 – 20 years and 21 – 30 years i.e. onlyone in each group accounting to a total of 4.4% and 3.2%.Total of 340 drugs were prescribed for 250 patients’, mostcommon prescribed drugs were biguanides (n=151, 44.4%),followed by sulfonylureas (n=100, 29.4%) and othersincluding thiazolidinediones (n=33, 09.7%), α –glucosidase inhibitors (n=20, 5.8%), DPP4-inhibitors (n=12,03.5%), and insulin preparations (n=24, 07.0%).Out of 143 males included in the study, 104 were on singledrug treatment for DM, amounting to (72.72%) of the totalmale population of the study. 24 i.e. (16.78%) males wereprescribed two drugs. Three drugs were prescribed in 15i.e. (10.48%) of the males. Similar finding was observed infemale population of the study with the total of 107. Singledrug therapy for hypertension was prescribed in 81 i.e.(75.70%) females. 15 i.e. (14.01%) received two drugs,while three drugs were prescribed in 11 i.e. (10.40%)females.Most common drug used was metformin in 47.4% of total179 patients on monotherapy, followed by glimepride35(19.5%). During double or triple drug therapy, metforminwas usually combined with other drugs. Only 24 out of 250patients’ were treated with insulin. Most common insulinused was human mixtard in 14 i.e. 58.3% among all insulinpreparations. It was followed by human insulatard in 6cases i.e. 25% among all preparations of insulin. And leastinsulin preparation used was human actrapid in 4 cases i.e.16.6% among all.Out of 250 patients’ 47 received various combinations oforal antidiabetic drugs. Most commonly combined two drugswere metformin + glimepride used in 15(36.1%) cases oftotal 45 cases on combination therapy. Only three drugcombination used was metformin + glimepride +pioglitazone was used in 8(17%) of total cases. Mostcommon oral antidiabetic drugs combined with insulin were- metformin from the group of biguanides, and drugs fromsulphonylurease group and pioglitazone fromthiazolidinediones.Among total 240 cases, most prescribed drug frombiguanides was metformin in 151 cases (44.4%),sulphonylurease was glimepiride in 65 cases (19.1%).Among Insulin, 14 cases (4.1%) were on human mixtard, 6cases (1.7%) were on human insulatard, 4 cases (1.1%)were on human actrapid. Among total 166 cases, most
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Table 1: Demographic details of participants (n=250)

Table 2: Distribution of prescribed drugs according to the gender of cases

Table 3: Distribution of cases according to the antidiabetic drugs
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Table 4: Distribution of cases according to the various antidiabetic drug combinations

Table 5: Number of antidiabetic drugs prescribed as per National list of Essential Medicines
[NLEM] and WHO model list of Essential Medicines

prescribed drug from biguanides was metformin in 151cases (44.4%), sulphonylurease was gliclazide in 5 cases(19.1%). Among Insulin, 10 cases, 6 cases (1.7%) were onhuman insulatard, 4 cases (1.1%) were on human actrapid.
DiscussionDiabetes Mellitus (DM) is one of the first described diseasesin history. Since then it is one of the leading causes ofmorbidity and mortality throughout the world. It is a chronicdisease, affecting nearly 6% of global population [6].Diabetes mellitus (DM) has huge burden on healthcare; notjust in developed countries but also in developing countriesincluding India [7].The choice of antidiabetic drug depends upon multiplefactors like age of patient, concurrent illness such ashypertension, social-economic status, etc. Usually, multiple

drugs are required and this leads to use of combinationtherapy containing two or more drugs [8]. Since, the therapyof diabetes is usually for lifelong, fixed dose combinationsusing drugs with longer half-lives are considered tomaintain the patients’ compliance.This study was conducted in 250 patients receivingantidiabetic drugs. Their prescriptions were studied to haveuseful insight to understand the pattern of prescription ofthese drugs to control diabetes.In our study, out of 250 cases, 234 (93.5%) were diagnosedwith T2DM and 16 (6.4%) were diagnosed with T1DM.Similar findings were observed in some other studies.Machanchery S et al. (2011) performed cross-sectionalsurvey of 200 prescriptions given to out-patients fromalappuram district. Out of these 95% were for T2DM and
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5% were for T1DM patients [9]. In our study, 14 (56.4%)were males and 109 (43.6%) were females. The male tofemale ratio was 1.29:1. Similar ratio was observed in thestudies by Ashutosh K et al (2019) [10], 57.3% were malesand 42.7% were females.In present study, maximum numbers of diabetic cases i.e.35.6% were in age group of 51 – 60 years, followed by32.4% in age group of 41 – 50 years. This finding of ourstudy is in accordance with the studies by Chaudhary PK etal (2019) [11], majority (31.2%) of the patients were in agegroup of 51 – 60 years and 25.17%were in age group of 41– 50 years.In the study place, among the different classes of antidiabeticdrugs almost half of the prescribed drugs containedbiguanide 44.4% which was given either as single drug orin combination. This was followed by sulfonylureas 29.4%,thiazolidinedione 9.7%, á – glucosidase inhibitors 5.8%,DPP4-inhibitors 3.5%, and insulin 7.0%. Combination oftwo drugs was prescribed in 15.6% i.e. in 39 cases andthree drugs were prescribed in 10.4% i.e. in 26 cases,whereas single antidiabetic drug was prescribed in 74%i.e.in 185 cases. Bela P et al (2013) observed most commonclass of drug prescribed were biguanide 87.7%, followedby sulphonylureas 68.4%. In their study 45.4% drugs wereprescribed from National list of Essential Medicines ofIndia 2011, among the list drugs, we observed in our studythat it was prescribed in 70.5% which is relatively higherthan their study [8]. This difference might be due to greaterawareness among the physicians regarding essentialmedicines. It may also be due to the fact that majority ofdrugs available in our hospital pharmacy are from essentiallist of medicines.In our study, among the biguanide group, metformin asmonotherapy 47.48% and metformin in combinationtherapy 26% was the only prescribed antidiabetic drug.Bela P et al (2013) observed that most commonly utilisedantidiabetic drug was metformin as monotherapy in 20%and as combination with others in 24.5% patients [8].Sulphonylureas are preferred as first add on drug tobiguanide and as monotherapy also. Amongst these,glimepiride (20.11%) was most commonly prescribed asmonotherapy, followed by glipizide (7.26%), glibenclamide(3.25%) and gliclazide (2.79%). In Chaudhary PK et al(2019), glimepiride (24.11%) was the most commonlyprescribed agent, followed by glibenclamide (21.27%),glipizide (5.67%) and gliclazide (2.83%) [11].In our study third commonly prescribed antidiabetic drugswere α – glucosidase inhibitors as monotherapy in 8.93%and combination therapy in 6.1%. Similar findings werereported by Akshay A et al (2014),2 in which α– glucosidaseinhibitorswere prescribed least as monotherapy in 3.8%

and as well as in 1.26% as combination therapy.Fourth commonly prescribed antidiabetic drug waspioglitazone, which is the only available agent fromthiazolidinedione. It was prescribed as monotherapy in7.82% and as combination therapy in 27.69%. InMohammad YA et al (2014) [12] they studied pioglitazonewas used in 22 patients, alone in 13 patients (9.77%) andcombined with glimepiride or metformin in 9 patients(6.76%) which was similar to our results.DPP4-inhibitors were the least prescribed antidiabeticdrugs and were used as monotherapy in 2.23% as well ascombination therapy with metformin in 13.84%. SimilarlyMohammad YA et al [12]  (2014), wherein DPP-4 inhibitorswere used as monotherapy in (1.63%) and as combinationtherapy in (1.92%). This might be due to the fact that theyare relatively new drugs and recently added in our hospitalpharmacy.Insulin was used in all patients of T1DM, which is asexpected and it was combined with oral antidiabetic drugsin case of inadequate control in T2DM patients. Among thesehuman mixtard was prescribed for all patients of T1DM,while human insulatard, human actrapid and human mixtardwere prescribed for T2DM.Similar use of human mixtardfor T1DM patients has been reported by Machanchery S etal (2011) [9]. Ashutosh K et al (2017) studied theprescription pattern of antidiabetic drugs in T2DM patients3 insulin preparations viz. lispro, glargine, insulartard wereused to achieve better diabetic control [10].
ConclusionFrom our study, it can be concluded that metformin fromthe biguanide group is the most commonly prescribedantidiabetic drug, which complies with its endorsement andpreference by many international organisations. Our studyhighlights the dominance of OHAs in the management ofT2DM patients. This is in accordance to the guidelinesissued by various international organizations. Aftermetformin, sulphonylureas namely glimepiride andgliclazide, were the second line agents as expected fordeveloping countries like ours. AGIs, DPP-4 inhibitors orpioglitazone were added as third of fourth drug if required.Insulins were used in case of failure of triple drug regimen.Commonly used insulin preparations were – humanactrapid, human mixtard and human insulatard. Most ofthese drugs mentioned in our study are present in theNational list of Essential Medicines of India 2015 and WHOmodel list of Essential Medicines 2019. This indicates the
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rational use of medicines [RUM] from our institutions.
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