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Abstract

Introduction: Drug utilization research is a collection of descriptive and analytical methods for the quantification, understanding and evaluation of the processes of prescribing, dispensing, and consumption of medicines, and for the testing of interventions to boost the quality of these processes. Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both.

Methodology: In this prospective study a total 1150 in-patients were enrolled who were suffering from diabetes mellitus type-2 at department of medicine in Guru Gobind Singh Medical College and Hospital, Faridkot, Punjab, India. Aim of the study was to evaluate the demographic data of the patients who are treated with oral diabetes medications and drugs used for different diabetic complications as well as to evaluate the prescribing pattern, duration of stay and cost of the therapy. The data was analyzed by using SPSS ver.24.

Result: The diabetes mellitus type-2was found to be most prevalent 36.7% in the age group of 51 - 60 years. Females were also founded more prevalent to the diabetes mellitus type-2. Familial association with diabetes mellitus type-2 was seen in 49.3% of the patients. Cost of total medication of diabetic patients with and without complications was found to be INR 890 and 750 respectively.

Conclusion: The present study helps to find out current prescribing pattern of oral diabetic medications with different co-morbidities with respect to diagnosis, cost of treatment and it also highlight the need for comprehensive management of diabetic patients, including life style changes, dietary control, hypoglycemic agents, cardiovascular prevention, treatment of complications and co-morbidity. Therefore, through the existing prescribing patterns, attempts can be made to improve the quality and efficiency of drug therapy
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Introduction

Drug utilization research is an collection of descriptive and analytical methods for the quantification, understanding and evaluation of the processes of prescribing, dispensing, and consumption of medicines, and for the testing of interventions to boost the quality of these processes [1]. They are foremost exploratory tools to assess whether drug therapy is rational or not and for creating a sound socio-medical and economic basis for healthcare decision making [2]. Drug utilization review combined with elements of disease management expands the focus from only drug-specific problems to an approach that also uses treatment guidelines and algorithms to evaluate the appropriateness of drug therapy in the context of treating particular diseases. This requires consideration of health outcomes and pharmacoeconomic findings [3].

Diabetes Mellitus (DM) is one of the oldest diseases known to man, which was the first reported in Egyptian literature about 3000 years ago. The term 'diabetes' was first coined by Araetaeus of Cappodocia (81-133 AD). Mellitus (honey sweet) was added by Thomas Willis (Britain) in 1675, when he detected sweetness in urine. It is said that it was first noticed by the ancient Indians; Shushrutha had named it as 'Madhumeha' [4]. Avicenna, is the famous Arabian physician who first described the complications and progression of the disease [5]. Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia of diabetes is associated with long-term damage, dysfunction and failure of various organs, especially the eyes, kidneys, nerves, heart and blood vessels [6]. According to IDF [7], the number of people with diabetes in the world in 2013 was 382 million, which is going to increase to almost 592 million by 2035. India has the hesitant similarity of being home to a large number of people suffering from diabetes. According to IDF, 65.1 million of adults in India suffered from diabetes in the year [8]. It has been predicted that the prevalence of diabetes in the adult population in India will be 6% by the year 2025 [9].

Complications of diabetes mellitus

The negative impact of hyperglycemia on endothelial function and pathological changes observed in diabetes is supported in the literature [10,11]. Endothelial cells in vitro are exquisitely sensitive to high glucose (25mM) [10] have carefully characterized four major molecular signaling mechanisms activated by hyperglycemia in endothelial cells and other cell types vulnerable to hyperglycemic injury. These include activation of PKC (via diacylglycerol), increased hexosamine pathway flux, increased advanced glycation end product (AGE) formation, and increased polyol pathway flux.

I.	Microvascular complications

a.	Diabetic retinopathy

b.	Diabetic nephropathy

c.	Diabetic neuropathy

II.	Macrovascular Complications Of Diabetes

Methodology

This prospective study was conducted at department of medicine in Guru Gobind Singh Medical College and Hospital, Faridkot, Punjab, India. The study was carried out for the period of 8 months (September, 2015 to April 2016) after getting approval from the Institutional Ethical Committee of the ISF College of Pharmacy Aim of the study was to evaluate the demographic data of the patients who are treated with oral diabetes medications and drugs used for different diabetic complications as well as to evaluate the prescribing pattern, duration of stay and cost of the therapy. Data was collected from patient case sheet and medications chart and laboratory tests reportsin to the data collection form after signing the Informed consent form by the patient. The data was analyzed by using SPSS ver.24.

Study population

The study population included In-patients of either gender diagnosed with Diabetic comorbidities and diabetes mellitus type- II. A total 1150 patients of patients were enrolled into the study based on inclusion and exclusion criteria. Those who were Type-I diabetic patient, gestational diabetic patient, outpatient of diabetes and the patients who were not willing to participate was excluded from the study.

Results

Demographic data of the patients

In demographic data of the patient's various variables such as age, weight distribution, gender, family history of diabetes and social habits such as smoking, drug abuse, alcoholism were taken of the enrolled patients in the study. In the demographic evaluation female was found to be more prevalent to disease (p-value 0.017). Demographic data of patients is represented in the Table 1.



Table 1: Demographic data of the patients.
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Status of complications of diabetic patients

It includes variables such as No complications, microvascular complications,macrovascular complications, infections, acute complications and Complications of complications. Details are shown in Table 2.
 

Table 2: Status of diabetic complications.
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Status of comorbidities

Out of 1150 Diabeties Mellitus Type-2 patients admitted, 91.34% patients had various comorbidities along with diabetes; remaining 8.67% patients didn't have any comorbidity. Among DM patients with comorbidities, 6.67% patients had infections, 0.7% patients had respiratory, 0.7% patients had haematological, 0.7% had gastrointestinal disorder 28.67% patients had cardiovascular, 2% had endocrine, 12% had hepatic disorder, (13.34%) had renal disorder, (2.62%) had Triopathy, and (26.67%) patients had more than one comorbidities.

Laboratory values

Fasting blood sugar level of the diabetic patient during admission: On evaluation of FBS level, Majority of them had FBS range 201-300 mg/dl that is, 41.3% patients and 6.7% patients had value >500mg/dl. Mean and Standard deviation were found to be 292±115.98.

SGOT and SGPT: In admitted patients, 65.3% had normal SGOT level and 67.3% had normal SGPT level and remaining 34.7% and 32.7% had abnormal SGOT and SGPT level respectively. Mean and standard deviation of SGOT were found to be 57.59±105.48. Mean and standard deviation were found to be 51.4±87.08.

Sr. creatinine

On evaluation of patient admitted, 57.3% had normal level of sr. creatinine and 42.7% had abnormal level. Mean and standard deviation were found to be 2.62±2.6.

Lipid profile


Table 3: Laboratory values of the diabetic patients.
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On evaluation of patients for lipid profile, majority of them had CHL level <200mg/dl that is, 62%, majority had LDL level between 160-189mg/dl that is, 59.3%. Moreover, 74% patients had >40mg/ dl and maximum patients had TG >150mg/dl that is, 53.3%. Laboratory values details are shown in (Table 3).

Choice of anti diabetic drugs

On evaluation of prescription pattern of anti-diabetic drugs, Admitted Diabetes mellitus Type-2 patients 52% patients were on mono therapy followed by 28% patients were on two drug combinations and 20% patients were on three drug combinations which is represented in (Table 4).In dosage regimen the p-value of mono therapy was found to be 0.01 and p-value of two drugs combination was 0.01 and three drugs combination p-value was 0.02 subsequently

Pharmacoeconomic evaluation

Cost of total medication of diabetic patient's type-2 with and without complications was found to be INR 890 and 750 respectively Out of diabetic mellitus type-2 patients with complications, 50% patients underwent dialysis for that cost per patient was INR 6000 per month and annual cost of intervention per patient was found to be INR 18,000. Details are shown in the Table 5 below 


Table 4: Choice of anti-diabetic drug.
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Table 5: Annual cost of insulin, OADs and insulin plus OADs per patients.

[image: ]



Discussion

Diabetes Mellitus Type-2was found to be most prevalent 36.7% in the age group of 51 - 60 years as aging causes increase prevalence of diabetes and carbohydrate intolerance in the elderly due to associated decrease in insulin secretion in response to glucose load as well as increased insulin resistance in peripheral tissues [12]. Further, insulin sensitivity also decreases with increasing age and obesity [13-16].

Diabetes Mellitus Type-2 was also found to be most prevalent 23.3% in the weight distribution of 71- 75kg, the people who are overweight or have obesity. Out of these patients suffering from type 2 diabetes mellitus, more than half 54% of the patients were females as compared to males 46% this shows that females are more prevalent to this disease. Familial association with diabetes mellitus type 2 was seen in 49.3% of the patients. A study conducted by M. S. [17] reported the same.

During the study period, 52% patients were on mono therapy followed by 28% patients were on two drug combinations and 20% patients were on three drug combinations. Among mono therapy, insulin is most prescribed drug in 48% of the patients followed by (biguanides) metformin 500mg for 2.67% and metformin 1000 mg in 1.34% and p-value is 0.01. A study reported improved glycemic control following the addition of sulfonylureas to metformin, but deterioration resumes as early as 6 months [18]. Furthermore lifestyle modifications, inclusive of dietary modification, regular physical activity and weight reduction are indicated for prevention of diabetes mellitus type-2 [9,12-15,19].

On evaluation of prescribing trends for individual class of drugs used in management of diabetes mellitus type-2, insulin consumption was high 86.67%, followed by biguanides 38% then sulfonylurea 28%. Reported biguanides 24.5% and sulphonylureas 19.9% as the most commonly prescribed OHAs [20]. Reported the proportion of newly diagnosed patients initially treated with metformin increased from 51% to 65%, whereas those receiving sulfonylureas decreased from 26% to 18% [21]. Boccuzzi et al., reported consumption of sulphonylureas that of 66.4% and metformin 24.3% [22]. A study from Taiwan reported sulfonylureas as the most commonly prescribed drug class followed by biguanides [23].

Conclusion

The present study helps to find out current prescribing pattern of oral diabetic medications with different co-morbidities with respect to diagnosis, cost of treatment and it also highlight the need for comprehensive management of diabetic patients, including lifestyle changes, dietary control, hypoglycemic agents, cardiovascular prevention, treatment of complications and co-morbidity. Therefore, through the existing prescribing patterns, attempts can be made to improve the quality and efficiency of drug therapy. Hence in future, improving the patient knowledge regarding the drug therapy, dose and frequency will perhaps improve the quality of life in Type II diabetic patients.
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