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Abstract
Background: Type 2 diabetes mellitus (T2DM) poses a major public health burden. The present case-based questionnaire 
survey evaluated the treatment pattern and clinical experience of healthcare professionals (HCPs) in prescribing 
glimepiride/metformin fixed-dose combination (FDC) with insulin, with or without other oral hypoglycemic agents 
(OHAs), to patients with T2DM in the Indian setting. Material and methods: A retrospective, multicenter, observational, 
case-based questionnaire survey was conducted at several healthcare centers in India with the help of medical records 
of patients having T2DM, who were prescribed different strengths of glimepiride/metformin FDC. Data was collected 
from the patients’ medical records and were analyzed using statistical tests. Results: A total of 1,013 patients with 
T2DM were included in this study. The mean (± standard deviation [SD]) age of patients was 53.5 ± 13.9 years. Mean 
duration of diabetes was 6.3 ± 4.8 years. About 70.1% of the patients received glimepiride/metformin FDC as first-line 
therapy and 29.9% received it as second-line therapy. Around 66.3% of the patients in first-line glimepiride/metformin 
FDC group received insulin once a day, and the proportion increased to 86.8% of the patients in second-line therapy 
group. Other OHAs were used in 754 (74.4%) patients. About 18.2% (n = 185) patients reported change in weight, 
with a slightly larger number of patients having reduction in weight. There was considerable reduction in HbA1c, 
FPG and PPG in patients receiving glimepiride/metformin FDC with insulin, irrespective of OHA use. Efficacy and 
tolerability were reported as good to excellent for 96.2% and 94.8% patients, respectively. Conclusion: This case-
based questionnaire survey shows the usage pattern of various strengths of glimepiride/metformin FDC with insulin  
and the HCPs’ practice approach regarding early initiation of this combination in Indian patients with T2DM. 
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developed world to the developing nations of Asia, 
Africa and Latin America.1 India has the second largest 
number of adults with diabetes globally, and is expected 
to retain the spot even in 2045.2

Type 2 diabetes is a metabolic disorder which occurs as 
a result of either deficient insulin secretion, pancreatic 
β-cell damage or insulin resistance. The noninsulin 
pharmacological management of type 2 diabetes 
involves several different drug classes, including 
biguanides, insulin secretagogues (sulfonylureas [SUs] 
and mitiglinides), insulin sensitizers (peroxisome 
proliferator-activated receptor [PPAR] agonists), 
alpha-glucosidase inhibitors (AGIs), incretin mimetics 
(glucagon-like peptide 1 [GLP-1] agonists and dipeptidyl 
peptidase-4 [DPP-4] inhibitors), amylin antagonists and 
sodium-glucose cotransporter-2 (SGLT2) inhibitors.3

The global public health crisis of type 2 diabetes 
mellitus (T2DM) has already attained the status 
of a pandemic, and has seen a shift from the 
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Metformin, a biguanide, is the choice of initial 
pharmacologic agent for the treatment of type 2 diabetes. 
Biguanides diminish intestinal glucose absorption and 
limit hepatic glucose production as well as output as 
they decrease gluconeogenesis and stimulate glycolysis. 
This drug class does not cause hypoglycemia or lead 
to weight gain, has antihypertriglyceridemic effect and 
can reduce the risk of cardiovascular (CV) events.3,4

Considering the progressive nature of T2DM, it may 
not be possible to maintain the glycemic targets with 
monotherapy beyond a few years. Combination therapy 
becomes necessary in order to achieve glycemic control 
and delay β-cell deterioration. While it is recommended 
to follow stepwise addition of drugs to metformin, 
initial combination therapy may also be considered to 
quickly attain glycemic goals in some patients.3,4

Sulfonylureas are the agents which have a large body 
of evidence, experience and outcome data to support 
their role in managing patients with diabetes. The 
World Health Organization (WHO) recommends using 
an SU as second-line treatment in patients who fail to 
achieve glycemic control with metformin alone or have 
contraindications to metformin therapy, especially 
in resource-limited settings where a large number of 
patients have to pay for their treatment out of their 
own pocket.5 Modern SUs, such as glimepiride, have 
an established safety and efficacy profile in T2DM 
patients. SUs can safely be used in combination with 
all classes of oral hypoglycemic agents (OHAs), except 
glinides.6

Additionally, modern SUs are cardio-safe. The CV 
safety of SUs was established by the CAROLINA trial, 
the first cardiovascular outcome trial (CVOT) that 
compared glimepiride with DPP-4 inhibitor linagliptin 
and reported no difference in CV risk between the 
groups.7 The risk of hypoglycemia is also reduced 
with the use of modern SUs, such as glimepiride, and 
they have weight neutral effects, when compared with 
conventional SUs.6 SUs can therefore be used across 
the diabetes continuum right from an early stage as 
monotherapy added to lifestyle measures, as dual or 
triple therapy, or as add-on to basal insulin.8

Oral antidiabetic drugs (OADs) sometimes fail, or 
are inadequate, to achieve the target glycemic control 
and maintain it. This OAD failure or inadequacy 
necessitates the use of insulin therapy.9 The rationale 
for insulin and OAD combination can be appreciated 
after understanding the pathophysiology of T2DM and 
the action of the oral agents. Patients with T2DM  are 
insulin-deficient as well as insulin-resistant, thus 

requiring high doses of exogenous insulin. Secondly, 
peripheral insulin delivery results in hyperinsulinemia, 
which eventually contributes to late complications. SUs 
act by stimulating insulin release into the portal vein 
and have a role in enhancing peripheral insulin action. 
Meanwhile, metformin enhances glucose metabolism 
and insulin sensitivity and decreases the amount of 
insulin required.10 OADs alone may not be able to 
achieve and maintain glycemic control on account of 
a deterioration in β-cell function. Hence, the need for 
exogenous insulin. Combination therapy with OADs 
and insulin can yield excellent glycemic control, reduce 
insulin dosages and certain combinations can even 
check the weight gain seen with insulin therapy.11

Sustained glycemic control may not be achieved in 
many patients with insulin combination with non-SU 
drugs.12 A combination of insulin and SU has rather 
been reported to be more effective than insulin alone in 
the treatment of diabetes patients with better glucose 
profiles and reduced insulin requirement.10 For instance, 
addition of glimepiride to insulin treatment has been 
shown to result in greater improvement in glycemic 
control with a significantly smaller daily insulin dose.12 

Use of glimepiride/metformin combination plus insulin 
has also been reported to yield greater reduction in 
blood glucose levels than glimepiride plus insulin.13 

In a study by Prasanna Kumar et al, glimepiride/
metformin combination with insulin led to reduction in 
glycated hemoglobin (HbA1c) in T2DM patients with a 
mean change of 1.33%.14

Considering the benefits of glimepiride and metformin 
in combination with exogenous insulin in the 
management of T2DM, there is a need for physician 
opinion on glimepiride/metformin FDC along with 
insulin amongst Indian T2DM patients.

A case-based questionnaire survey was conducted to 
evaluate the demography, treatment pattern, including 
duration and various dosages of glimepiride/metformin 
FDC used with insulin in the management of T2DM.

MATERIAL AND METHODS

Study Design

This was a retrospective, multicenter, observational, 
case-based questionnaire survey. It was conducted with 
147 healthcare professionals (HCPs) across different 
centers in India from July 2020 through May 2021. The 
study protocol was designed in accordance with the 
principles of the Declaration of Helsinki.
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Study Population

Patients of both sexes, aged above 18 years, diagnosed 
with T2DM who received a glimepiride/metformin 
FDC in any strength along with insulin were recruited 
in the study. 

Data Collection

A case report format was developed to determine the 
pattern of use of different strengths of glimepiride/
metformin FDCs with insulin with or without other 
OHAs in diabetes patients. The questionnaire was sent 
to 147 HCPs across India via an online portal. Questions 
regarding demographic characteristics, such as age, sex, 
body mass index (BMI) and medical history; duration 
of diabetes; comorbidities; biochemical measures, 
such as fasting plasma glucose (FPG), postprandial 
plasma glucose (PPG) and HbA1c levels; antidiabetic 
drugs used; antidiabetic drug up-titrations and  
down-titrations; weight change; hypoglycemic episodes 
and other adverse events during treatment, were 
included in the questionnaire. An online portal was 
developed where the HCPs filled in the information. 
A descriptive analysis was performed with the data 
provided on the portal.

Statistical Analysis 

Descriptive statistical analyses, including mean and 
standard deviation (SD) for continuous variables and 
count and percentage for categorical variables, have 
been performed. Fisher’s exact test was used for two 
categorical variables with two categories. For categorical 
variables with more than two categories, Chi-square 
test was used. All the reported p-values are two-sided 
and p-values <0.05 is considered to indicate statistical 
significance. All data entries and statistical analyses 
were performed using SPSS® Version 23.0 software.

RESULTS

A total of 1,013 patients with T2DM were included in 
this retrospective observational questionnaire-based 
analysis (612 male and 401 female). The mean (±SD) age 
of patients was 53.5 ± 13.9 years. Table 1 summarizes 
the distribution of patients according to age. The 
distribution of patients in different age groups based on 
duration of diabetes is shown in Table 2.

A total of 121 patients (11.9%) were in the normal BMI 
category (18.5-22.9 kg/m2), 147 (14.5%) were overweight 
(23-24.9 kg/m2) and 745 (73.5%) were obese (>25 kg/m2). 
Mean duration of diabetes was 6.3 ± 4.8 years. About 
45.1% of patients had diabetes duration of 1 to 5 years 

(n = 457), followed by 6 to 10 years (33.1%, n = 335). 
The least number of patients had diabetes duration of  
>20 years (n = 11).

About 70.1% of the patients received glimepiride/
metformin FDC as first-line therapy and 29.9% received 
it as second-line therapy. 

The most commonly prescribed glimepiride/metformin 
FDC regimen was glimepiride 0.5 mg + metformin 
500 mg. Table 3 summarizes the dosage regimens used 
in study participants.

Dose titration was done in only 160 (15.1%) patients. 
Out of these, up-titration was done in 84 patients and 
down-titration was done in 61 patients (data was not 
available for some patients).

Around 66.3% of the patients in first-line glimepiride/
metformin therapy group received insulin once a day. 
This increased to 86.8% of the patients in second-line 

Table 1. Distribution of Patients According to Age

Age group No. of patients Percentage (%)

18-25 31 3.1

26-45 258 25.5

46-59 372 36.7

60-75 299 29.5

>75 53 5.2

Total 1,013 100.0

Table 2. Distribution of Patients in Different Age 
Groups Based on Duration of Diabetes

Age 
group 
(years)

Newly 
diagnosed

Diabetes duration (years)

1-5 6-10 11-15 16-20 Over 20

18-25 22 (53.7) 5 
(1.1)

4 
(1.2)

0 (0) 0 (0) 0 (0)

26-45 6 (14.6) 173 
(37.9)

71 
(21.2)

8 
(6.3)

0 (0) 0 (0)

46-59 6 (14.6) 128 
(28)

175 
(52.2)

50 
(39.4)

11 
(26.2)

2 (18.2)

60-75 5 (12.2) 116 
(25.4)

80 
(23.9)

65 
(51.2)

26 
(61.9)

7 (63.6)

>75 2 (4.9) 35 
(7.7)

5 
(1.5)

4 
(3.1)

5 
(11.9)

2 (18.2)

Total 41 457 335 127 42 11

The values are described as n (%).
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therapy group (Table 4). Overall, 754 (74.4%) patients 
also received another OHA. Among these patients, 
295 (39.1%) received SGLT2 inhibitors, 89 (11.8%) 
received thiazolidinediones, 449 (59.5%) received DPP-4 
inhibitors, 115 (15.2%) received AGIs and 10 (1.3%) 
received GLP-1 agonists.

Hypoglycemia at 6 months was noted in 34.5% patients. 
There were no other major adverse events. About 18.2% 
(n = 185) patients reported change in weight, with 
a slightly larger number of patients (n = 96) having 
reduction in weight. 

A total of 624 (61.6%), 502 (49.6%) and 490 (48.3%) 
patients had a reduction in HbA1c, FPG and PPG. 
Mean HbA1c values decreased after treatment 
with glimepiride/metformin FDC plus insulin from  

Table 3. Different Strengths of Glimepiride/Metformin 
FDC Prescribed to Study Participants

Glimepiride/Metformin FDC 
regimen

No. of 
patients

Percentage 
(%)

Glimepiride 0.5 mg + Metformin 1000 mg 8 0.8

Glimepiride 1 mg + Metformin 1000 mg 66 6.5

Glimepiride 2 mg + Metformin 1000 mg  83 8.2

Glimepiride 3 mg + Metformin 1000 mg  25 2.5

Glimepiride 4 mg + Metformin 1000 mg  38 3.8

Glimepiride 0.5 mg + Metformin 500 mg  299 29.5

Glimepiride 1 mg + Metformin 500 mg 189 18.7

Glimepiride 2 mg + Metformin 500 mg 203 20.0

Glimepiride 1 mg + Metformin 850 mg  29 2.9

Glimepiride 2 mg + Metformin 850 mg 28 2.8

Glimepiride 3 mg + Metformin 850 mg 45 4.4

Total 1,013 100.0

Table 4. Insulin Dosage Regimen Used in Patients on 
Glimepiride/Metformin FDC Therapy

Insulin Glimepiride/Metformin FDC therapy

First-line therapy Second-line therapy

BD 239 (33.7) 40 (13.2)

OD 471 (66.3) 263 (86.8)

Total 710 (70) 303 (29.9)

The values are described as n (%).

BD: Twice a day; OD: Once a day.

Figure 1. Mean change in glycemic parameters after treatment 
with glimepiride/metformin FDC with insulin.

Figure 2. Treatment efficacy and tolerability rating in study 
patients.
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9.7% ± 1.3% to 7.9% ± 4.2%. Mean FPG and PPG were 
also reduced post-treatment from 195.4 ± 42.8 mg/dL to 
132.8  ± 34.3 mg/dL and from 298.1 ± 59.5 mg/dL 
to  185.6 ± 39.3 mg/dL, respectively (Fig. 1 a and b). 
The percentage reduction in HbA1c, FPG and PPG was 
18.55%, 32.04% and 37.74%, respectively.

Physician evaluation of efficacy and tolerability were 
reported as good to excellent for 96.2% and 94.8% 
patients, respectively (Fig. 2).

DISCUSSION

The present case-based questionnaire survey evaluated 
the usage of glimepiride/metformin FDC with insulin, 
with or without other OHAs, in patients with T2DM.  
It looked at the approach of HCPs across India 
regarding the use of glimepiride/metformin FDC along 
with insulin in people with diabetes.

Around 36.7% of the patients were in the 46 to 59 years 
age group. In this particular age group, more  
than half of the patients (52.2%, n = 175) had a diabetes 
duration of 6  to 10 years. A vast majority of patients 
(70.1%) received glimepiride/metformin FDC as 
first-line therapy. This is in line with the American 
Diabetes Association (ADA) recommendation that 
early combination therapy may be needed in some 
patients to delay treatment failure.4 The conventional 
stepwise approach may result in a delay in achieving 
the glycemic goals. Moreover, the up-titration of 
monotherapy may be associated with untoward 
effects. Thus, early combination therapy seems to be 
a judicious approach where submaximal doses of the 
antidiabetic agents can be combined to yield better 
glycemic control with minimal side effects.15

Glimepiride/metformin combination is a time-tested 
treatment regimen in T2DM management. This 
combination has been reported to be more effective 
than metformin up-titration to achieve glycemic 
control in patients uncontrolled on metformin low-
dose monotherapy.16 Moreover, within the SU class, 
glimepiride has been found to be a better alternative 
to other SUs, in combination with metformin. A study 
by González-Ortiz and colleagues found glimepiride/
metformin combination to be more effective compared 
to glibenclamide/metformin combination to attain 
glycemic control and was associated with less 
hypoglycemic events.17 In the Indian setting as well, 
this is a widely used OAD combination.18 Fixed-
dose combinations of glimepiride and metformin are 
extensively used in India, considering their availability 
in a wide range of strengths, and this is associated with 

an ease of titration as well.19 An added advantage in 
the Indian setting is that this combination is a cost-
effective treatment approach.18 Sahay and colleagues, 
in their real-world study in T2DM patients, noted that 
glimepiride/metformin FDCs are commonly used in 
those with comorbidities and diabetes complications. 
The investigators stated that these combinations are 
well suited for both early and long-term diabetes.18 

Unnikrishnan et al noted in a case-based questionnaire 
survey that glimepiride/metformin FDC has potential 
benefits in patients with T2DM, regardless of age, 
duration of diabetes, BMI, diabetes complications, as 
well as the use of concomitant medications, like insulin.19 
A study conducted in Nepal also noted glimepiride/
metformin low-dose combination (glimepiride 0.5 mg/
metformin 500 mg) to be effective in T2DM patients, 
across an age range of 23 to 85 years, for glycemic 
control. There was an average 26% reduction in FPG 
and PPG in the patients.20

These results were replicated in our study, where the 
benefits of glimepiride/metformin FDC were evident 
in T2DM patients across age groups, BMI categories, 
diabetes duration and use of other OHAs. Use of 
glimepiride/metformin FDC with insulin has also been 
reported to be efficacious in attaining glycemic control. 
Yu et al reported that glimepiride/metformin FDC 
along with insulin is associated with reduction in blood 
glucose levels in T2DM patients and is a relatively 
safe option.13 Park and colleagues also noted in their 
study that use of glimepiride/metformin with insulin 
was associated with significantly greater improvement 
in glycemic control vs. treatment with insulin and 
glimepiride or insulin and metformin.21

In an Indian study, glimepiride/metformin FDC usage 
with insulin was shown not to increase the risk of 
hypoglycemia and weight gain. The study showed 
that different strengths of glimepiride/metformin FDCs 
are used with insulin in diabetes patients, without 
any increased risk of adverse events.19 Our study had 
similar findings where a higher number of patients 
receiving glimepiride/metformin FDC with insulin 
reported weight reduction and there were no increased 
risk of adverse events. 

A real-world study by Prasanna Kumar et al, conducted 
in India, noted good HbA1c lowering with glimepiride/
metformin combination with insulin and the most 
frequently used glimepiride/metformin regimen in 
this study was glimepiride 2 mg/metformin 500 mg.14 
In our study as well, there was considerable reduction 
in HbA1c, FPG and PPG levels in patients receiving 
glimepiride/metformin FDC with insulin, with the 
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most frequently used regimen being glimepiride 
0.5 mg/metformin 500 mg. Physician evaluation of 
efficacy and tolerability were reported as good to 
excellent for 96.2% and 94.8% patients, respectively. 
This is similar to the results of the study by Prasanna 
Kumar et al, where physician global evaluation of 
efficacy and tolerability revealed that a vast majority of 
patients were on good to excellent (97.3% and 96.6%).14

This study has presented data on key glycemic parameters 
such as HbA1c, FPG and PPG and demonstrated the 
efficacy and tolerability of glimepiride/metformin FDC 
with insulin, with or without other OHA use, in T2DM 
patients. These results provide valuable insights into 
the effects of this regimen in these patients.

However, the retrospective nature of this study is one 
of its limitations. Additionally, the glycemic control 
achieved in this study could not be correlated with 
different glimepiride/metformin FDCs prescribed since 
patients also received other OADs. Furthermore, 
it could not be determined as to which individual 
therapeutic agent led to adverse events, if any, because 
combination therapy was given. The results should be 
further validated in large-scale prospective studies in 
order to assess the efficacy and safety of glimepiride 
and metformin combination with insulin in Indian 
patients with type 2 diabetes.

CONCLUSION

This case-based questionnaire survey of the usage 
of glimepiride/metformin FDC with insulin, with or 
without other OHAs, in the Indian setting revealed 
that different strengths of glimepiride/metformin FDCs 
are commonly prescribed along with insulin in T2DM 
patients. Majority of the patients received once daily 
insulin dose with glimepiride/metformin FDC. A large 
proportion of patients attained reduction in key 
glycemic parameters with this regimen. 

Glimepiride/metformin FDC with insulin is commonly 
used in diabetes patients in India and this treatment 
approach has a favorable efficacy and tolerability profile.
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