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Dhaval B. Joshi, Jitendra D. Lakhani', Ronak Y. Siddhpuria, Hiral P. Tandel, Nisarg R. Hajariwala

Department of Pharmacy, Sumandeep Vidyapeeth, Vadodara, Gujarat, India,
"Department of Medicine, SBKS and MIRC, Sumandeep Vidyapeeth, Vadodara, Gujarat, India

Background: Drug utilization evaluation is conducted to determine the rational use of drug by describing the drug usage pattern. This study
aimed to describe the drug utilization pattern of metformin and its oral formulations. Objectives: The objectives of the study were to identify
the prescribing pattern of metformin in fixed-dose combination (FDC), along with adjuvant antidiabetic therapy and it is prescribing in
different formulations. Methodology: This is an observational study in which a total of 100 type 2 diabetic patients visited to or admitted in
General Medicine Department, Dhiraj General Hospital , Piparia, Vadodara, were included as per our inclusion criteria. Result: Among 100
type 2 diabetic patients, 15 patients received monotherapy and 85 patients received combinational therapy of metformin. Out of 120 FDCs
of metformin prescribed in 100 patients, plain (conventional release) formulations were most commonly prescribed (39.17%). Among FDC
therapy of metformin, glimepiride + metformin, and glimepiride + pioglitazone + metformin combinations were most commonly found. As
an adjuvant therapy with metformin, human analog insulin was most commonly prescribed. The sulfonylureas (SUs) were found to be the
most commonly prescribed oral antidiabetic drug class along with metformin (SUs). In this study, we found 49% of the patients receiving
metformin with low medication adherence. Conclusion: The practice of metformin monotherapy is limited and it is frequently prescribed
in combinations with other antidiabetic agents. We observed an almost equal utilization of different oral formulations of metformin. A low
medication adherence with metformin emphasizes the need for appropriate patient counseling and therapeutic interventions.
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Metformin by controlling blood glucose level decreases the
risk of diabetic complications. Metformin, because of its
chemical structure, does not interact with the liver and has a
short half-life. Consequently, lactic acidosis, which is a rare
complication of metformin, has not been associated with the
proper use of this drug.[

INTRODUCTION

Metformin is utilized since the last 40 years, as an effective
glucose-lowering agent for the management of type 2 diabetes
mellitus (T2DM).[V As far as safety is concern, metformin
significantly differs from other biguanides (phenformin
and buformin) which have almost been discontinued due to

safety concern.’’ Unlike sulfonylureas (SUs), biguanide
does not have hypoglycemic effect in healthy people
and they do not stimulate insulin release.! Metformin
lowers both fasting blood glucose and postprandial blood
glucose (PP2BG) concentrations in patients of T2DMs through
its antihyperglycemic effects.>3 In T2DM patients, the first line
of treatment is metformin which has the potential advantage of
targeting insulin resistance.™ Therapy with metformin may be
associated with weight stabilization or loss due to its favorable
effects on serum lipids and thus favorable in obese patients.*!
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with other therapies including insulin.l”? Metformin also gives
protection against chronic vascular complications of T2DM.[!

Metformin is only taken through oral route with available
different doses and formulations such as conventional release,
sustained release (SR), and extended release (XR).

Metformin is widely prescribed drug all over the world.
Developing India has seen epidemic proportion of T2DM
population during recent times. Major international guidelines
advocate the use of metformin as the first-line therapy over the
other oral hypoglycemic agents (OHAs) like SUs."”) Metformin
therapy is as cost-effective as SUs monotherapy and hence
ideal for a developing country like India.l”!

This study is particularly done to analyze the drug utilization
pattern of metformin and its fixed-dose combination (FDC) at
tertiary care teaching hospital affiliated to health university.
Different types of brands and formulations are available in
India. The preference of prescribing generic form or brand
of metformin and also usage of monotherapy or FDC therapy
depends on treating physician. Such a pattern of preference
can be scrutinized by this study.

MEeTHoDOLOGY

A prospective, observational study was conducted with
inclusion of 100 patients. The data collection for this
prospective observational study was carried out with intensive
monitoring for a period of 6 months in medicine department
of tertiary care teaching hospital. All patients who admitted
in medicine ward or were referred to the medicine outpatient
department (OPD), with confirmed diagnosis of T2DM and
receiving metformin from the past 3 months. The patients
who fulfilled the above criteria were included in the study
irrespective of age and gender.

Complete patient demographic details, laboratory data, and
drug therapy administered were obtained from the patients’
case files and through patient counseling if needed. The
obtained data were recorded in patient information sheet. The
random blood sugar (RBS) was measured for all included
patients. Details regarding metformin and other OHAs such
as brand name, dose, duration, frequency and the route of
administration, type of dosage form used, and side effects of
metformin were also recorded. After the completion of data
collection, questions were asked to the patients as per Morisky
8 Scale for determination of medication adherence.®

All the quantitative data were expressed as mean + standard
deviation. Finally, the statistical tests such as Chi-square test
and P value were applied and the results were drawn.

ResuLts

Demographic data

In this study, we noticed that number of patients hospitalized
were more (62%) compared to patients visited OPD (38%).
Comparing the gender distribution; number of male patients

was more (63%) in comparison with female patients (37%). In
our study, the age of patients was within a range of 30 years to
81 years with the mean age of male and female patients was
54.88 + 11.11 years and 54.93 = 10.92 years, respectively.
The majority of the patients receiving metformin therapy
belonged to the age group of 51-60 years (33%). There was
a high degree of variability (from 3 months to 23 years)
found in total duration of suffering from T2DM among the
included patients.

The total number of comorbidities observed in this study was
122. The most frequent comorbidities observed in the study
population were related to cardiovascular system (CVS)
64.75% (n="19), followed by endocrine system comorbidities
13.1% (n = 16) and respiratory system comorbidities
4.92% (n=06).

In the study, we calculated body mass index (BMI) of
all included patients. The mean BMI was found to be
26.38 + 5.87 kg/m?. We have classified patients according
to their BMI in four categories as per the revised consensus
guidelines for Asian Indians and World Health Organization
criteria. As per that 48% of patients belonged to obese
category (=25 BMI).

Clinical data

In our study, RBS was noted for each patient. The mean
value for RBS and Hemoglobin A1C (HbA1C) were found
to be 234.16% mg (range: 99% mg to 527% mg) and 8.61%
(range: 4.7% to 13%), respectively.

Prescription pattern

Before the initiation of our study, we have noted down a list of
total 198 brand names in India that are currently available from
Monthly Index of Medical Specialties and Current Index of
Medical Specialties. In our study, we have observed prescribing
of 38 different brands of fixed-dose metformin. In our study,
the metformin was prescribed as monotherapy in 15 patients
and as a part of combinational therapy with other OHAs in
85 patients. Comparison of these two patterns of prescription
was found to be statistically significant (P < 0.05).

Out of 120 fixed dose of metformin prescribed in this study, plain
formulation was used 39.17% (n = 47) times, SR formulation
was used 30.83% (n = 37) times, and XR formulation was
used 30.00% (n = 36) times [Figure 1]. For monotherapy, XR
formulation was mostly used with 40% (n = 6), followed by SR
33.33% (n=15) and plain 26.67% (n =4). Comparison between
the frequencies of usage of different metformin formulations
was not found to be statistically significant (P > 0.05).

In our study, we also did an analysis of medication adherence
with the help of Morisky et al. 8 scale.”®! As per the Morisky
8 scale,!®™ we have categorized all patients into three categories
according to their Morisky points. In that, low adherence
was found in most of the patients (49%), followed by
medium adherence in 29% patients and high adherence in
22% patients. The difference was found to be statistically
significant (P < 0.05).
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Figure 1: Different formulations of metformin prescribed in the study
population

In 100 patients, 120 FDC were used in different formulations
and combinations or as a sol agent. As shown in Table 1,
among FDC therapy of metformin, dual-drug combinations
prescribed were seven and triple-drug combinations were
three. Glimepiride + metformin was prescribed highest by
59.5% (n = 42) and in that prescription of plain formulation,
SR, and XR were 14, 19, and 9, respectively.

As shown in Table 2, from the study, we have observed that
there were 11 different types of antidiabetic agents were
prescribed as an adjuvant therapy along with metformin for
managing T2DM. As a part of an adjuvant therapy, human
analog insulin was prescribed highest by 48.57% (n = 34)
along with 14 Plain, 12 SR, and 8 XR types of formulations
of metformin

In this study, we have observed some side effects (n = 18)
which were attributed to the use of metformin. Those were
mainly nausea, vomiting, diarrhea, abdominal discomfort,
abdominal pain, and metallic taste. Most of the side effects
were observed with plain formulations (n = 9) and the least
were observed with XR formulations (n = 4).

Among the different antidiabetic agents used with metformin
in the study population, SUs were most commonly
prescribed with metformin in combination therapy (46.63%),
followed by insulin (29.45%), thiazolidinediones (7.98%),
alpha-glucosidase inhibitors (7.36%), dipeptidyl
peptidase-4 (DPP-4) inhibitors (7.36%), meglitinides (0.61%),
and gliflozin (0.61%). In this study, the highest adherence
with metformin therapy was found in patients receiving
SR formulations compared to those receiving plain or XR
formulations [Table 3].

In this study, the daily dose of metformin prescribed in
majority of the patients (48%) was 1000 mg/day. The rest
of the patients have been prescribed with a daily dose of
500 mg/1350 mg/1500 mg/2000 mg or 2500 mg. In none of
the patients, the maximum daily dose limit of metformin has
been exceeded.

In the cost analysis, range of the cost of 38 different brands of
fixed-dose metformin was found between 0.71 rupees/tablet
and 28.94 rupees/tablet and the mean cost was found to be
4.97 rupees/tablet.

Table 1: Fixed-dose combinations of metformin with other
oral hypoglycemic agents along with their formulations

Usage of combination therapy with Types of Total (%)
metformin in fixed dose formulations

Plain SR XR
Glimepiride + metformin 14 19 9 42(59.15)
Glipizide + metformin 8 8 (11.27)
Glimepiride + pioglitazone + metformin 6 2 - 8 (11.27)
Glimepiride + voglibose + metformin - 32 5(7.04)
Pioglitazone + metformin 2 2(2.82)
Glibenclamide + pioglitazone + metformin - 2 2(2.82)
Gliclazide + metformin 1 1(1.41)
Vildagliptin + metformin 1 1(1.41)
Glyburide + metformin - 1 1(1.41)
Voglibose + metformin 1 - - 1(1.41)
Total 33 27 11 71(100.00)

SR: Sustained release, ER: Extended release

Table 2: Other antidiabetic agents prescribed as an
adjuvant therapy with metformin

Other antidiabetic agents used as Types of Total (%)
adjuvant therapy with metformin formulations
Plain SR XR

Human analog insulin 14 12 8 34 (48.57)
Insulin glargine 5 2 3 10 (14.29)
Glimepiride 2 - 4 6 (8.57)
Teneligliptin 2 1 3 6(8.57)
Voglibose 2 - 4 6 (8.57)
Insulin isophane 2 - 1 3(4.29)
Empagliflozin - 1 1(1.43)
Insulin aspart - - 1 1(1.43)
Linagliptin 1 - 1(1.43)
Pioglitazone - 1 1(1.43)
Repaglinide - 1 1(1.43)
Total 28 17 25 70 (100.00)

SR: Sustained release, ER: Extended release

Table 3: Adherence pattern observed with metformin
formulation

Formulations Low Medium High
adherence adherence adherence

XR 17 9 4

SR 14 5 12

Plain 18 14 6

SR: Sustained release, ER: Extended release

Discussion

T2DM is a chronic health problem.?! Thus, many of the
patients who visited OPD or admitted in IPD were suffering
from T2DM since long back. The mean age of all the
included patients in our study (54.93 + 10.93 years) and in
the study conducted by Patel et al.’! (56.8 + 10.5 years) was
quite similar. We have categorized all the patients into four
age groups. The majority of the patients (63%) receiving
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metformin therapy were older adults (51-60 years) or
elderly (>60 years). The major two problems recognized in
elderly diabetic patients are decreased utilization of glucose
and overweight which can be resolved by the action of
metformin on glucose disposal.l!”

We have identified and differentiated each of the comorbidities
observed in the study population and while doing that analysis,
CVS comorbidities were found to be the most common in
79 patients (64.75%) and among those 50% of patients were
having hypertension as comorbid condition. Diabetes mellitus
and hypertension are common diseases that coexist at a greater
frequency compared with the occurrence of individual one.
Hypertension in the diabetic individual markedly increases the
risk and accelerates the course of cardiac disease, peripheral
vascular disease, stroke, retinopathy, and nephropathy."'!! Quite
similar type of the comorbid pattern has been observed in our
study as well in study conducted by Tejal'?! In both of the study,
almost 50% of the patients had hypertension as a comorbid
condition along with T2DM.

To achieve desired glycemic control and to overcome insulin
resistance in patients with T2DM, a monotherapy of any of the
OHAs is not sufficient in most of the cases.) Same applies to
metformin and thus metformin is quite frequently prescribed
in combination rather than a monotherapy. Similarly, in our
study, most of the patients (85%) were receiving metformin
and very few (15%) were on monotherapy.

Different types of metformin formulations are utilized as per
specific desired glycemic goal to be achieved. One of the
major objectives of our study was to identify and analyze the
usage of different metformin formulations. Out of 120 fixed
dose of metformin prescribed, plain formulations were most
common (39.17%), followed by SR formulations (30.83%)
and XR formulations (30%). The percentage of utilization
of different type of metformin formulations was found to be
almost equal.

As per a routine clinical practice, the maximum daily dose of
metformin is 2500 mg or 2550 mg (when 850 mg used thrice
in a day).

Among FDCs of metformin available, we have observed the
usage of seven particular dual-drug combinations in our hospital
setting. As per the American Diabetes Association (ADA), if
monotherapy of metformin gets failed to achieve glycemic
control, then metformin is used in combination withSUs.P*! Also
in our study, most of the patients (59%) were receiving dual
combinations of metformin with SUsin form of glimepiride.
The similar kind of prescription pattern having a predominance
of metformin + glimepiride combinational therapy was also
observed in studies conducted by Patel et al.,! Brahmbhatt
et al.,'¥1 and Sultana et al.l'¥

In the category of three-drug combination,
glimepiride + pioglitazone + metformin was most commonly
used as per our study result which is consistent with the study
results obtained by Sultana et a/.'* and Teja.l'?!

As per the ADA guidelines, the patients in which HbAlcis>13,
metformin + insulin is used as a combination therapy.® In our
study, insulin was used in 29.45% of the cases as a combinational
therapy with metformin. The OHAs combined with
metformin were SUs (46.63%), thiazolidinediones (7.98%),
alpha-glucosidase inhibitors (7.36%), DPP-4 inhibitors (7.36%),
meglitinides (0.61%), and gliflozin (0.61%).

Adherence to medical regimen continues to rank as a major
clinical problem in management of patients with essential
hypertension, T2DM, as in other condition treated with drug
and lifestyle modification.® In this study, by following the
Morisky 8 scale, most of the patients (49%) were identified
with low medication adherence. From this, we may conclude
that, very few patients were receiving the medications properly
and regularly while in the rest of the patients, the administration
of medications was irregular and/or improper. Better
medication adherence was observed for OHAs in other studies
(49% in Sultana et al." and 40% in Tejal'?). In our study,
some of the prescriptions are having metformin monotherapy
and rest of the prescriptions are having predominance of
metformin as one of the OHAs. Considering this, whatever
result, we have obtained regarding medication adherence can
be correlated to the medication adherence with metformin. As
the medication adherence with metformin is significantly low
compared to overall medication adherence with OHAs, we
may conclude that metformin might be one of the OHAs with
very poor medication adherence and for that the exact causes
responsible are needed to be identified. In this study, the highest
adherence with metformin therapy was found in the patients
receiving SR formulations compared to those receiving plain
or XR formulations.

Metformin is associated with some side effects which are
lactic acidosis, gastrointestinal (GI) intolerance, Vitamin B12
deficiency, and metallic taste, etc. Approximately, 10%—25% of
the patients report these side effects.!'” In our study, 19% of'the
patients had metformin-related side effects which were nausea,
vomiting, diarrhea, abdominal discomfort, abdominal pain,
and metallic taste. The most of the side effects were observed
with plain formulations (50%). Only few were observed with
SR and XR formulations. One study conducted by Blonde
et al.'9 for the comparison of GI tolerability of metformin
XR with metformin immediate release (IR), concluded that
patients switched from IR metformin to metformin-XR
experienced fewer GI side effects on comparable doses of the
XR metformin. As we have carried out an observational study,
GI incompatibility caused by different metformin formulations
was not possible to compare.

In our study, most of the patients were found obese (48%) and
for those patients metformin can be considered as a drug of
choice for managing T2DM. As it is an observational study,
the probable weight loss achieved after the metformin therapy
could not be measured and evaluated. The mean cost of all
metformin tablets was found to be 4.97 rupees/tablet in our
hospital setting.
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We also did another cost analysis of different brands which
were prescribed most commonly in this study population
and concluded that the cost of metformin brand does not
significantly affect the medication adherence.

CoNncLusION

In nutshell, we have observed that metformin is frequently
prescribed in combinations with other antidiabetic agents.
The practice of metformin monotherapy is limited. The
commonly prescribed daily dose of metformin in our study
setting was 1000 mg. We have also observed an almost equal
utilization of different oral formulations of metformin. In
our study setting, the most frequently prescribed dual-drug
combination was glimepiride + metformin, and the most
common drug class combined with metformin was SUs. In
adjuvant therapy with metformin, insulin was most commonly
prescribed as an antidiabetic agent. Among the different types
of formulations of metformin, SR formulation was having
high rate of adherence as well as less occurrence of side
effects. Further research is required to identify the possible
factors responsible for low adherence in different types of
metformin formulations. This study also triggers the need
of the continuous glycemic monitoring in patients receiving
different type of metformin formulations followed by the
comparison of the outcome.

Limitations

In our study, we could not correlate the glycemic control
achieved by different metformin formulations, as in many of
the cases, metformin has been prescribed with other OHAs
in combination or concomitantly. Thus, the glycemic control
achieved solely by metformin in any specific formulation was
not possible to be attributed. As this is just an observational
study, the ADR pattern with different metformin formulations
was not identified. As this study was carried out in medicine
unit of tertiary care hospital, the metformin brands and study
population considered were quite limited.
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