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Abstract

Prescription pattern analysis provides guidance to utilize available drugs rationally. Diabetes is a chronic, hyperglycaemic
metabolic disorder with subsequent complications. The aim of present study is to analyse prescribing pattern, efficacy
and Adverse Drug Reactions (ADRs) of Anti-diabetic Drugs (ADDs) in our tertiary care teaching institute. A prospective
analytical study was conducted and demographical details, investigations (fasting, postprandial blood glucose and HbA1C
at every 3 months, LFT, Lipid profile and KFT) and prescriptions were collected from 135 uncomplicated Type-2 diabetic
patients visiting Medicine OPD over a period of 18 months. Prescriptions were collected and ADDs, fixed dose combinations
(FDCs), other medicines used and ADRs were also recorded. Data collected was analysed using t-test and chi-square test.
94 (69.63%) patients were of 41-60 years age group with mean BMI of 26.63 + 3.26. Fasting, postprandial blood glucose
and HbAlc initially and at 18 months were 193 + 65, 284 + 78, 9.2 + 2.3 and 107 * 15, 163 * 23, 6.5 + 0.6 respectively
with a significant reduction in mean fasting, postprandial blood glucose and HBA1c at 18 months (P<0.0001). Total drugs
prescribed were 331, ADDs 222 (67.07%), FDCs 61 (18.43%), generic drugs 270 (81.57%), drugs from National list of
Essential Medicines 259 (78.25%), injectables 2 (1.48%), other group of drugs 48 (14.50%) and ADRs 21 (15.56%).
Average drugs per prescription were 2.45 and ADDs 1.64. The present study showed that the prescriptions were rational,
drugs used were efficacious and ADRs mild and transient.
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1. Introduction

Diabetes (DM), affects large section of Indian population
and is rapidly becoming a diabetes capital of world.
According to Diabetes Atlas (DA) a document of
International Diabetes Federation (IDF), it is estimated
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about India that there will be an increase in number of
cases to about 70 million by 2025 and it is estimated that
every fifth person will be suffering from diabetes in India.
A similar rise is estimated worldwide where it is expected
to escalate to about 366 million by 2030". Diabetes Mellitus
is an aggregate of metabolic disorders that presents as
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hyperglycaemia as a result of imbalance in carbohydrates
and fat biotransformation that ultimately results in micro
as well as macrovascular complexities®.

Prescription pattern analysis provides guidance about
existing drug utilization and to implement measures for
rational utilization of available drugs®. Studies analysing
prescriptions also enable and provide guidance to use
drugs for the right patient in correct dose for appropriate
duration so as to provide maximum therapeutic benefit to
the patient. Studies conducting prescription analysis for
chronic disease like Diabetes Mellitus give us knowledge
about prevalence of disease, ways to decrease morbidity
and provide estimates about efficacy and toxicity of
various drugs’. Such studies give appropriate knowledge
regarding recent prescribing trends and to recognise
whether prescription is rational or irrational. It is
observed that irrational prescription of drugs often lead
to non-adherence of antidiabetic drugs and thus making
the disease more complex due to increase in blood sugar.
This will further increase the expenditure on drugs and
health needs’.

Studies evaluating drug utilization pattern for
Diabetes Mellitus in past have shown metformin as the
most prescribed drug followed by sulphonylureas®. A
study evaluating adherence to ADD in Nepal has shown
that metformin alone is most frequently prescribed,’
whereas use of metformin in fixed dose combinations
was roughly 20% from a study in India,® the use of
metformin in combination with other medications has
been reported to nearly 60% from a Taiwanese study’.
Such prescription audits for chronic disorders such as
DM ofter us clue for drug utilization and allow us to use
corrective steps for rational use of drugs. Considering
all these trends and utility of such studies, we planned a
study to analyze the prescribing patterns of anti diabetic
agents in Type-2 diabetic patients at our tertiary care
teaching institute. The aim of our study was to analyse
recent trends in prescription, efficacy and adverse effects
if any of antidiabetic agents in Type-2 diabetic patients.

2. Material and Methods

After prior approval from Institutional Ethics Committee
(IECNo: 157/2018), a prospective observational study was
conducted on patients attending outpatient department
of Medicine in UPUMS, Saifai, (Etawah) with Type-2
diabetes over a period of 18 months. Sample constituted
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of patients attending Medicine OPD for first 6 months and
was recruited over the time and subsequently followed up
for next 12 months. Patients with age >18 years of both
gender and meeting the diagnostic criteria of Type-2
Diabetes Mellitus were included in study while those with
age less than 18 years, Type-1 diabetes/juvenile diabetes,
gestational diabetes, patients admitted in hospital/with
complications and patients with mental incompetence/
with psychiatric disorder were excluded.

A sample of patients fulfilling the inclusion criteria
were recruited after obtaining informed consent from
the patients and a complete medical history including
social demographic profile was gathered and thorough
examination (including general and systemic) was
done. The patients were diagnosed as Type-2 diabetes
in outpatient department of Medicine based on clinical
criteria for diagnosis of diabetes* (Table 1).

Prescriptions were collected by taking image of
the prescription and recorded on predesigned case
study proforma. Detailed information regarding socio-
demographic data, anti-diabetic drugs used, and duration
of treatment, Adverse Drug Reactions (ADR) and
dietary/exercise activities was recorded. The body mass
index (BMI), HbA1c, blood sugar (fasting, postprandial),
lipid profile (serum cholesterol, serum triglycerides,
HDL, LDL, VLDL), liver function tests (serum bilirubin,
serum albumin, SGOT, SGPT, ALP) and kidney function
tests (urea, creatinine) were estimated initially and at 18
months. Repeat fasting, postprandial blood sugar and
HbA1c was estimated at every 3 months interval.

Table 1.
Mellitus*

Diagnostic criteria for Type-2 Diabetes

Fasting plasma glucose =126 mg/dl (7.0 mmol/L). Fasting
defined as not taking any calorie for about 8 h.

OR

2-h postprandial glucose >200 mg/dl (11.1 mmol/L) during

oral glucose tolerance test (OGTT). As per WHO guideline

OGTT is performed by giving a glucose constituent equal to
75-g anhydrous glucose with water.

OR
Glycosylated haemoglobin (HbA1lc) 26.5% (48 mmol/mol).

Test for HbA1lc should be as per NGSP certification and
quality as per DCCT assay.

OR

Patient having typical symptoms of increased blood glucose
or emergency due increased blood glucose, random plasma
glucose >200 mg/dl (11.1 mmol/L).
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3. Statistical Analysis

Study was completed on intention to treat principle.
Continuous and categorical variables were evaluated
using student t-test and chi-square test respectively and
conducted on statistical package for social sciences (SPSS
version 24) and P-value <0.05 was considered statistically
significant.

4. Results

The present prospective analytical study was done
at Medicine outpatient department, UPUMS, Saifai
[Etawah, (U.P)] for a period of 1 year and 6 months (from
February 2019 to July 2020). Total 135 Type-2 diabetic
patients without complications completed the study and
their data collected as per case proforma was analyzed for
epidemiologic profile, drug prescription patterns, efficacy
and adverse drug reactions. Demographic profile of
patients is as shown in Table 2, with majority of patients
in age group 41-60 years had male to female ratio of 0.96.

Regular fasting, postprandial blood sugar and HbA1c
were estimated at every 3 months interval as shown in
Tables 3, 4 and Figure 1 and significant reduction was
observed in mean fasting, postprandial blood sugar and
HBAIc at the end of 18 months (P<0.05). A significant
decrease in number of patients who had unsatisfactory
fasting and postprandial blood sugar control was also
observed (P<0.001). Liver Function Tests, Lipid profile
and Kidney Function tests of all 135 patients were
recorded at baseline and 18 months interval and were
within normal limits.

4.1 Analysis of Pattern for Number of
Drugs Prescribed
Total number of prescriptions analysed were 135. All

the drugs prescribed to Type-2 diabetic patients were
regularly recorded at every 3 months interval. The drugs

Table 2. Demographic characteristic of Type-2
diabetic patient
Age group (years) Total (%)
21-40 18 (13.33%) | Age (mean SD)
41 - 60 94 (69.63%) 51.87 +9.24 years
61-80 23 (17.04%)
Sex Total (%) Male : Female
Male 66 (48.89%) Ratio
Female 69 (51.11%) 0.96
Exercise Number (%)
Yes 11(8.15%)
No 110(81.48%)
Physiotherapy 14(10.37%)
Family history of DM | Number (%)
Yes 46(34.07%)
No 73(54.07%)
Not significant 16(11.86%)
BMI range (kg/m?) Total (%)
Minor (17-24) 25 (18.52%)
Moderate (25-27) 54 (40%) 2]2 ﬁhgli(”;‘;‘;“kz]/)lzlz
High (28-40) 56 (41.48%)
Severe (40-50) -

Table 3. Satisfactory and unsatisfactory fasting and postprandial blood glucose control in Type-2 Diabetic
Patients
Fasting blood glucose control Postprandial blood glucose control
Satisfactory control Unsatisfactory control Satisfactory control Unsatisfactory control
<126 mg/dl >126 mg/dl <200 mg/dl >200 mg/dl
N % N % N % N %
Baseline 20 14.81 115 85.19 14 10.37 1217 89.63
3months 70 51.85 65 48.15 47 34.81 88 65.19
6months 97 71.85 38 28.15 78 57.78 57 42.22
9months 118 87.41 17 12.59 106 78.52 29 21.48
12months 41 30.37 2.22 40 29.63 3.70
15months 14 10.37 0 0.00 12 8.89 2 1.48
18months 126 93.33 9 6.67 119 88.15 16 11.85
* P value < 0.0001
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prescribed were ADDs, Injectables (Insulins), FDCs and
other Drugs like NSAIDs, Supplements, Lipid lowering
agents, Antimicrobials, Antacids and Anti-histaminics.

An average of 2.45 drugs was prescribed per prescription.
(Table 6).

Table 4. Range of HbAlc percentage of Type-2
diabetic patients

HbAI1C (%)
<6.5 >6.5
N % N %

Base line 2 1.48 133 98.52
3 months 12 8.89 123 91.11
6 months 27 20.00 106 78.51
9 months 42 31.11 93 68.89
12 months 21 15.56 23 17.04
15 months 3 2.22 11 8.15
18 months 56 41.48 79 58.52

300 284 %78

250

193 +65 &

200

163 £23
1507 * P<0.05
100

50

4.2 Analysis of Pattern for Anti-diabetic
Drugs (ADDs) Prescribed

ADDs prescribed were: Oral Hypoglycaemic drugs and
Insulins in either monotherapy or combination therapy.
Prescriptions were recorded regularly for ADDs at 3
months interval. Initially Oral Hypoglycaemic drugs
were prescribed for 133 (98.52%) prescriptions while
Insulins were prescribed for 2 (1.48%) prescriptions.
Finally at 18" months all 135 (100%) prescriptions
consisted of Oral Hypoglycaemic drugs that were
prescribed only from 2 classes i.e. Biguanides
(Metformin) and Sulphonylureas (Glimepride) either

Table 6. Analysis of prescribing indicators in Type-2
Diabetes Mellitus patients

Number of prescriptions studied 135

Total number

Prescription detail of drugs
prescribed (%)
Overall drugs prescribed 331
Antidiabetic drugs 222 (67.07%)
Mean drugs per prescription 2.45
Mean antidiabetic drugs per prescription 1.64

Drugs from National list of essential

[v)
medicines (NLEM) 259 (78.25%)

Fixed drug combination (FDCs)

prescribed 61 (18.43%)

Drugs prescribed by generic name 270 (81.57%)

Other drugs prescribed out of total drugs

prescribed 48 (14.50%)

Figure 1. Comparision of fasting, postprandial blood
glucose and HbA1C at baseline and 18 months. Injections prescribed 2 (1.48%)
Table 5. Total number of drugs prescribed to Type-2 diabetic patients
Drugs in total number prescribed
1 2 3 4 5 6
N % N % N % N % N % N %

Base line 16 11.85 54 40.00 50 37.04 12 8.89 3 2.22

3 months 13 9.63 63 46.67 48 35.56 7 5.19 3 2.22 1 0.74

6 months 10 7.41 66 48.89 50 37.04 9 6.67

9 months 10 7.41 66 48.89 51 37.78 8 5.93

12 months 6 4.44 19 14.07 18 13.33 2 1.48

15 months 0.00 5 3.70 7 5.19 2 1.48

18 months 9 6.67 68 50.37 49 36.30 9 6.67
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in the form of mono or combination therapy and
only in combination therapy respectively. Biguanides
(Metformin) was most commonly prescribed class
(ADD) to 133 (98.52%) patients initially and to 135
(100%) patients at 18 months both as mono and
combination therapy. Sulphonylureas (Glimepride) was
the next most prescribed class of ADDs to 109 (80.74%)
patients initially and to 117 (86.67%) at 18 months, but
only in combination with Metformin. Insulins were
the least prescribed class to 2 (1.48%) patients initially
and to none at 18 months. Metformin was prescribed
as Metformin-500 mg and Metformin-1000 mg 2-3
times daily as monotherapy and with Glimepride-1 mg
and Glimepride-2 mg 2-3 times daily as combination
therapy. Insulins was prescribed as monotherapy in
the form of Short-acting Soluble/Regular Insulin as
monotherapy and in combination as Mixtard Insulin
30/70 consisting of 30% Short-acting Soluble/Regular
Insulin + 70% Intermediate/Isophane Insulin.

4.3 Monotherapy

Out of total 135 Type-2 diabetic patients, initially 24
(17.78%) at 3 months 23 (17.04%), at 6 and 9 months
18 (13.33%), at 12 and 15 months as mentioned before
due to Covid-19 pandemic only 8 (5.93%) patients were
recorded and at 18 months 18 (13.33%) patients were on
monotherapy of ADDS. Biguanides (Metformin) was
most commonly prescribed anti-diabetic agent as 17.04%
initially and 13.33% at 18" month followed by Insulin
(Short-acting Soluble/Regular Insulin in 1 (0.74%) only
initially. Initially and at 18 months Metformin-500 mg 3
times a day was most frequently prescribed drug.

4.4 Combination Therapy

Combination therapy of ADDs were all in the form of 2
drug therapy, included either a combination of Biguanide
with Sulphonylureas in various combinations or a short-
acting with Intermediate Insulin. ADDs were prescribed
in combinations initially to 111 (82.22%) patients, to 112
(82.96%) patients at 3 months, to 117 (86.67%) patients
at 6 and 9 months, to 37 (27.41%) patients at 12 months,
to 14 (10.37%) patients at 15 months and to 117 (86.67%)
patients at 18 months. Combination Metformin-1000 mg
2 times a day + Glimepride-1 mg 2 times a day was the
most common combination prescribed initially while
Metformin-500 mg 3 times a day + Glimepride-1 mg 1
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time a day was most common combination prescribed at
18 months.

4.5 Fixed Drug Combinations (FDCs) and
other Group of Drugs

FDCs prescribed were 61 which constituted (18.43%)
of total number of drugs prescribed. Commonest FDCs
prescribed were Pregaba M to 58 (42.96%) of total
patients and Amoxyclav 625 prescribed to 3 (2.22%) of
total patients. 1 patient (0.74%) was prescribed both the
FDCs. Other group of drugs prescribed were: NSAIDs
3 (2.22%), Supplements 12 (8.89%), Lipid lowering
agents 9 (6.67%), Antimicrobials 6 (4.44%), Antacids 14
(10.37%) and Anti-histaminics 4 (2.96%) of total number
of prescriptions. Other group of drugs prescribed were 48
(14.50%) of the overall drugs prescribed.

4.6 Analysis of Prescribing Indicators

All the drugs prescribed were from National list of
Essential Medicine (NLEM) except Omeprazole
prescribed in 14 (4.23%) of total prescribed drugs and
Pregaba-M (FDC) prescribed to 58 (17.52%) of total
drugs prescribed (Table 6).

Adverse drug reactions were reported in 21 patients,
7 (5.19%) females and 14 males (10.37%) and total
number of ADRs reported were 27 (20%) of total patient
prescriptions. Most ADRs were reported in age group
41-60 years. The occurrence of ADRs was significantly
associated with combination therapy as compared to
monotherapy (Figure 2).

Percentage of ADRs
M Percentage of ADRs
84.44
741 0.74 2.96 0.74 2.22 0.74 0.74
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Figure 2. Analysis of ADR in Type-2 diabetic patients in
percentage.
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5. Discussion

Majority 94 (69.63%) patients were of age group 41-60
years. This has been very often observed as risk of Type-2
Diabetes Mellitus increases with age. Our findings in the
present study are consistent with previous studies that
had majority of patients in 51-70 years age group®'®''.
66 males (48.89%) and 69 females (51.11%) were
enrolled in present study with a male:female ratio of
0.96. However, men seem more susceptible to DM due
to the consequences of obesity as prevalent in this part of
country. Similar results were obtained in several studies
from India®'"'%

Prolonged counselling sessions were conducted
for all patients. 11 (8.15%) patients followed lifestyle
modification while 14 (10.37%) patients were receiving
physiotherapy. For some, this may be enough to eliminate
the need for medicine and there are studies that have
shown encouraging results with initiation of therapy
with lifestyle modifications, mixed vegetarian diet,
physiotherapy and doing regular exercise'*'".

In the present study 46 (34.07%) patients reported
the occurrence of diabetes in the family of either of their
parents. Epidemiological studies have shown that family
history of diabetes has a correlation to reduced insulin
sensitivity in progenies. Positive family history of DM in
patients have been reported in several national as well as
international studies as reflected in our study too®'>".

Body Mass Index of >24 was observed in 110 (81.48%)
patients with mean + SD as 26.63 * 3.26 kg/m? Studies
have shown that Diabetes Mellitus is associated with
raised BMI. Similar findings of increased BMI in patients
of DM has been observed where 57% had BMI over 25'>¢.
Similarly, a Nepalese study has also reported a mean BMI
of 23.83 kg/m?.

In our study there was a significant reduction in
mean fasting, postprandial blood glucose and HbAlc at
18 months (P<0.0001). Significant reduction in fasting,
postprandial blood glucose and HbAlc in our study
indicate rational and efficacious usage of drugs. Similar
studies done in past reported that 41 (41%) patients had
controlled optimal glycaemiclevels,® 72.3% had controlled
blood glucose levels posttherapy'® and majority patients
had fasting and postprandial blood sugar levels in the
range of 161-200 mg/d1".

Study based on prescription analysis is regarded to be
an efficacious way of making assessment and evaluation
of trends in prescription of medicines. In the present
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study a total of 331 drugs were prescribed at an average
of 2.45 drugs per prescription. Mean antidiabetic drugs
per prescription was 1.64 drugs per prescription. Thus
drugs prescribed in the present study based on evidence
were rational. Similarly some studies conducted had
almost similar findings with some variations due to
variable number of patients as well as the availability and
preference of the particular drug/drugs at those sites.
ADDs prescribed in form of fixed dose combination may
pose a problem related to dose adjustment on further
follow-up and may be avoided as far as possible. Though
these are very likely to improve compliance in the patient
and therefore may be used once the dose adjustment
in a particular patient has been achieved. Our findings
correlate with the observation of previous studies where
mean drugs per prescription was 2.03", metformin alone
was used in 49.7%’, combination therapy was prescribed
to 60% of all prescriptions’ and metformin was the
commonly prescribed medicine and sulphonylureas were
the second most commonly prescribed drug’.

There were almost no significant adverse effects on
organ function tests during the course of study. Adverse
drug reactions of ADDs were mild and transient in total 21
(15.56%) of prescriptions and 27 (20%) in total patients.
Evaluation of ADRs is important for the assessment of
risk factors to ensure maximum benefits of drug therapy,
compliance and also confirms the rational usage of
drugs. Our results for ADRs were quite satisfactory and
encouraging as several other studies conducted on ADDs
reported ADRs about 40%,'*'* and nearly 30%’ and thus
combination therapy was used in these study to prevent
adverse reaction such as lactic acidosis caused due to
metformin®.

A major limitation in our study was use of only those
drugs which were available in our hospital pharmacy and
thus may bias the results. The study period also coincided
with COVID pandemic resulting in lockdown and
difficulty in patient follow-up as a result.

6. Conclusion

Oral hypoglycaemic agents still lead anti-diabetic
agents in management of Type-2 DM and the anti-
diabetic agents used in our study were efficaceous.
Biguanides (Metformin) was the most frequent drug
prescribed amongst anti-diabetic drug class, followed by
sulphonylureas (Glimepride). Metformin with glimepiride
was the most frequently prescribed combination therapy
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and was associated with more adverse drug reactions
followed by monotherapy with insulin. Hypoglycaemia
was reported as the most frequent adverse drug reaction
in our study. To conclude the present study shows that
the prescriptions were rational, drugs prescribed were
efficacious and ADRs mild and transient with the use of
ADDs prescribed.
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