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Abstract
Background: The prevalence of diabetes has been rising among the younger population and is a cause for concern. 
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) to young diabetes patients 
(up to 40 years of age) in the Indian setting. Material and methods: A retrospective, multicenter, observational, 
questionnaire-based survey was conducted in Indian healthcare centers using medical records of patients having 
type 2 diabetes mellitus (T2DM), who were prescribed different strengths of glimepiride/metformin FDCs. Data  
was collected from the patients’ medical records and were analyzed using statistical tests. Results: A total of 2,715 
patients aged between 18 and 40 years were included in the study. Mean diabetes duration among the young patients 
was 2.76 ± 1.97 years. Among the young T2DM patients, 83.2% patients received glimepiride/metformin FDC as first-
line therapy, and 16.8% received it as second-line therapy. Hypoglycemia at 6 months was noted in only 2.47% of the 
young patients. Mean glycated hemoglobin (HbA1c) before and after treatment was 8.7% ± 3.4% and 7.3% ± 3.9%, 
respectively. Mean fasting plasma glucose (FPG) was 171.8 ± 80.1 mg/dL in patients prior to treatment initiation and 
came down to 122.8 ± 41.8 mg/dL after treatment with glimepiride/metformin FDC. Mean postprandial plasma glucose 
(PPG) prior to combination therapy use was 248.7 ± 64.0 mg/dL and dropped to 177.2 ± 39.9 mg/dL after treatment. 
Good to excellent efficacy and tolerability were reported for 86% and 86.6% patients, respectively. Conclusion: This 
case-based questionnaire survey demonstrates the usage pattern of various strengths of glimepiride/metformin FDCs 
and the HCPs’ practice approach regarding the use of this combination in young T2DM patients in the Indian setting. 
The combination is commonly prescribed to young diabetes patients in India and is associated with beneficial effects 
on glycemic parameters.
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levels and an increased risk for complications during 
the lifetime. It also impacts the patient’s work and 
quality of life during the productive years.1 Indian data 
have shown a prevalence of type 2 diabetes mellitus 
(T2DM) between 1.1% and 4.7% among patients aged 
30 years or below. There has been an increasing trend 
particularly over the past 10 years.2

Further, evidence has been strengthening that onset 
of T2DM at a young age is tied to a more aggressive 
disease phenotype.1 Insulin deficiency has been 
identified as the major factor accountable for T2DM in 
young Indians, unlike their European counterparts 
in whom obesity and insulin resistance are the key 
drivers.3 Considering the fact that a rising number 
of young adults are being diagnosed with diabetes, 
the recommendations for screening have undergone 
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revision. The United States Preventive Services Task 
Force (USPSTF) recommended lowering the age of 
screening in the United States from 40 to 35 years. 
However, it recommends screening at an earlier age in 
people belonging to groups with a higher prevalence, 
with special emphasis on screening Asian Americans 
at lower age as well as body mass index (BMI). It is 
thus suggested that screening should be initiated at age  
25 years for nonpregnant adults in India and must 
focus overweight and obese individuals and people 
with a positive family history.2 

Considering this, the treatment of young-onset T2DM 
must target a reduction of complications. The available 
data hints at the fact that tight glycemic control reduces 
the risk of microvascular complications.4 Metformin, 
one of the most extensively prescribed agents for T2DM 
management, is recommended for use in individuals 
aged above 10 years. Therapy starts at ages 10 to 16 
years with 500 mg/day, and the dosage can be increased 
to 500 mg every 1 to 2 weeks, until a maximum dose 
of 2000 mg.4

Glimepiride is a sulfonylurea (SU) which has been 
reported to be tied to a low rate of hypoglycemia in 
adults. Besides affecting the pancreatic b-cell function, 
the agent also works by improving tissue sensitivity 
to insulin, with a favorable safety and efficacy 
profile.5 Interestingly, glimepiride has been shown 
to be as effective as metformin in reducing glycated 
hemoglobin (HbA1c) in young T2DM patients.5 A SU, 
glimepiride in particular, is the preferred drug to be 
used in combination with metformin in patients with 
diabetes.6,7 Adding a SU to metformin is preferred 
as the combination targets insulin resistance as well 
as insulin deficiency. Moreover, in resource-limited 
settings like India, SUs are cheaper than several other 
oral hypoglycemic drug classes, and effective as well.7

A study by Devarajan et al compared the safety and 
efficacy of glimepiride and sitagliptin in combination 
with metformin in T2DM patients and revealed that 
glimepiride/metformin combination led to significant 
reduction in glycemic parameters in comparison with 
sitagliptin/metformin combination.8

A case-based questionnaire survey conducted in 
Indian T2DM patients noted that different strengths 
of glimepiride/metformin fixed-dose combinations 
(FDCs) are safely prescribed in the young and the 
elderly population.9 A post-marketing surveillance 
study conducted in Nepal also showed beneficial effects 
of glimepiride/metformin FDC in young adults with 
T2DM, with improvements in glycemic parameters 
after 3 months of treatment.10

Glimepiride/metformin combination can also be used 
along with insulin therapy. In a study, the commonly 
prescribed oral antidiabetic drug combinations to be 
used as add-on with insulin glargine in patients with 
uncontrolled T2DM were assessed. 

The result showed that the combination therapy of 
metformin and glimepiride with insulin significantly 
improved overall glycemic control, in comparison with 
other combinations.11 A real-world study conducted 
in India also noted good HbA1c reduction with 
glimepiride/metformin combination with insulin, and 
good to excellent efficacy and tolerability in patients 
across different age groups, including the young 
adults.12

Their proven efficacy, safety profile, pleiotropic 
benefits and low-cost, make SUs the preferred choice 
for treatment of diabetes in South Asians, and among 
SUs, modern agents like glimepiride are the preferred 
agents.13

A combination of glimepiride and metformin is 
commonly used in clinical practice for the management 
of diabetes in the Indian T2DM patients.14 There is a 
need for physician opinion on glimepiride/metformin 
combination amongst young T2DM patients in the 
Indian setting. A case-based questionnaire survey 
was, therefore, designed to evaluate the demography, 
treatment pattern including duration and various 
dosages of glimepiride/metformin FDCs in the 
management of T2DM in young patients.

MATERIAL AND METHODS

Study Design

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

Study Population

Patients of both sexes, aged between 18 and 40 years, 
diagnosed with T2DM who received a glimepiride/
metformin FDC in any strength were recruited in the 
study. 

Data Collection

A case report format was developed to determine the 
pattern of use of different strengths of glimepiride 
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and metformin combination with or without other 
oral hypoglycemic agents (OHAs) in young diabetes 
patients. The questionnaire was sent to 372 HCPs 
across India through an online portal. Link to the 
portal was shared through e-mail. Questions regarding 
demographic characteristics, such as age, sex, BMI, 
medical history, education, occupation, area of stay and 
economic class; duration of diabetes; comorbidities; 
prevention program initiated; 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. The HCPs filled in the information 
on the online portal. 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, was 
performed. Chi-square test/Fisher’s exact test was 
used to compare two categorical variables. All the 
reported p-values were two-sided and p-values <0.05 
were considered to indicate statistical significance. All 
data entries and statistical analyses were performed by 
using SPSS® Version 23.0 software.

RESULTS

A total of 2,715 T2DM patients aged ≤40 years receiving 
different strengths of glimepiride/metformin FDC 
were included in this retrospective observational 
questionnaire-based analysis.

The mean (± SD) age of patients was 34.7 ± 5.5 years. 
Mean duration of diabetes was 2.76 ± 1.97 years. A 
majority of patients had diabetes duration of 0 to 5 
years. Mean BMI of the study participants was 28.12 ± 
4.47 kg/m2. Table 1 summarizes the association of age 
with duration of diabetes.

According to the level of education, 41.3% patients 
were graduate, 27.3% had studied till or below 10th 
standard, 21.2% had studied till 12th standard and 
10.2% had a postgraduate degree. Around 9.9% of 
the patients were unemployed, 19.9% worked in 
private service and 7.2% worked in government 
service, among other occupations. Based on the 
area of stay, 16.8% of the patients were from rural 
areas, 21.2% were from semi-urban areas, 27.6% were 
from urban areas and 34.5% were from metropolitans. 

Table 1. Patients in Different Age Groups Based on 
Diabetes Duration

Age group 
(years)

Diabetes duration (years)

0-5 6-10 11-15 >15

18-20 100 (3.94) 5 (3.01) 1 (12.5) 0 (0)

21-25 120 (4.73) 3 (1.81) 0 (0) 0 (0)

26-30 302 (11.9) 16 (9.64) 2 (25) 0 (0)

31-35 582 (22.94) 30 (18.07) 1 (12.5) 0 (0)

36-40 1433 (56.48) 112 67.47) 4 (50) 4 (100)

The values are mentioned as no. of patients (%).

Table 2. Demographics of the Patients Included in 
the Study

Variable Number of patients (%)

Education

≤10th standard 741 (27.3)

12th standard 576 (21.2)

Graduate 1,122 (41.3)

Postgraduate 276 (10.2)

Occupation

Government service 196 (7.2)

Manual laborer 140 (5.2)

Private service 539 (19.9)

Professional 292 (10.8)

Self-employed 393 (14.5)

Semi-skilled 849 (31.3)

Unemployed 270 (9.9)

Any other 36 (1.3)

Area of stay

Rural 456 (16.8)

Semi-Urban 575 (21.2)

Urban 748 (27.6)

Metropolitan 936 (34.5)

Economic class

Poor 101 (3.7)

Lower-middle 693 (25.5)

Upper-middle 933 (34.4)

Higher-middle 387 (14.3)

Rich/elite 601 (22.1)
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Table 3. Different Glimepiride + Metformin Dosage 
Regimens Used in Young Participants

Glimepiride/Metformin FDC regimen Number of 
patients (%)

Glimepiride 0.5 mg/Metformin 500 mg  905 (33.3)

Glimepiride 1 mg/Metformin 500 mg  685 (25.2)

Glimepiride 2 mg/Metformin 500 mg  638 (23.5)

Glimepiride 1 mg/Metformin 850 mg  83 (3.1)

Glimepiride 2 mg/Metformin 850 mg  67 (2.5)

Glimepiride 3 mg/Metformin 850 mg  53 (1.9)

Glimepiride 0.5 mg/Metformin 1000 mg  59 (2.2)

Glimepiride 1 mg/Metformin 1000 mg  93 (3.4)

Glimepiride 2 mg/Metformin 1000 mg  114 (4.2)

Glimepiride 3 mg/Metformin 1000 mg  10 (0.4)

Glimepiride 4 mg/Metformin 1000 mg  8 (0.3)

Majority of the patients belonged to the upper-middle, 
higher-middle and the rich/elite economic class (70.7%).  
Table 2 summarizes the patient demographics in terms of 
education, occupation, area of stay and economic class.

In this study, we could see that most patients belonged 
to the urban and metropolitan areas and the upper-
middle, higher-middle and rich economic class. 

Diabetes knowledge was average in 14.4% patients, 
fair in 2.6%, good in 45.5%, very good in 26.6% and 
excellent in 9.8% (result was not available for 1.1% of 
the patients).

A total of 2,258 patients (83.2%) received glimepiride/
metformin FDC as first-line therapy, and 457 patients 
(16.8%) received it as second-line therapy. The most 
commonly prescribed glimepiride/metformin regimen 
was glimepiride 0.5 mg + metformin 500 mg (33.3%). 
Table 3 summarizes the dosage regimens used in the 
study participants.

Overall, 1097 (40.4%) patients also received another 
OHA with glimepiride/metformin FDC. About 153 
patients (5.6%) received insulin along with glimepiride/
metformin therapy, and 576 patients (21.2%) received 
concomitant medications, such as antihypertensives, 
antiplatelets, statins, calcium, methylcobalamin, etc. In 
the young T2DM patients, up-titration of glimepiride/
metformin FDC was done in 32.5% and down-titration 
was done in 8.7%. Hypoglycemia at 6 months was 
evident in 2.5% patients. There were no other major 
adverse events. 

FairAverage

Figure 2. Treatment efficacy and tolerability rating in study 
patients.
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Figure 1. Changes in glycemic parameters after glimepiride/
metformin FDC therapy.
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Mean HbA1c before treatment initiation was 8.7% ± 
3.4% and decreased to 7.3% ± 3.9% after treatment with 
glimepiride/metformin FDC therapy. Mean FPG before 
initiating glimepiride/metformin FDC was 171.8 ± 80.1 
mg/dL and came down to 122.8 ± 41.8 mg/dL after 
treatment. Mean PPG prior to combination therapy use 
was 248.7 ± 64.0 mg/dL and dropped to 177.2 ± 39.9 mg/dL 
after treatment. Changes in the glycemic parameters 
are depicted in Figure 1 a and b. Physician evaluation 
of efficacy and tolerability were reported as good to 
excellent in 86% and 86.6% patients, respectively (Fig. 2).

DISCUSSION

Diabetes usually affects individuals above the age of 
50 years in high-income countries, while in middle-
income countries, the prevalence appears to be higher 
in young individuals. The young population in India is 
at a high risk for diabetes.15 Therefore, early aggressive 
treatment is needed in this population.16

The present case-based questionnaire survey explored 
the usage of glimepiride/metformin FDC in young 
patients with T2DM. This study assessed the approach 
of HCPs across India regarding the use of this 
combination in young patients with T2DM. A total of 
2,715 patients were aged between 18 and 40 years were 
included in the study.

Although the trends are changing, diabetes is still more 
prevalent in urban areas. In this study also, somewhat 
similar findings were noted as only 16.8% of the patients 
were from rural areas. A recent study conducted in 
India among young adults (aged <35 years) noted that 
based on the Indian diabetes risk score (IDRS), the 
urban young population has a higher risk of diabetes 
compared to its rural counterparts.15

About 70.8% of the patients in this study belonged 
to the upper-middle, higher-middle and the rich/elite 
economic class. An increased prevalence of diabetes 
mellitus was noted in the higher social class in the 
Chennai Urban Rural Epidemiology Study (CURES-116) 
also.17

Around 83.2% of the young patients in the study 
received glimepiride/metformin FDC as first-line 
therapy, while 16.8% received it as second-line therapy. 
The combination of glimepiride and metformin is 
extensively used for controlling blood glucose levels 
on account of the ability of this combination to offset 
insulin secretion disorder as well as insulin resistance.14 
Considering the fact that Asians develop diabetes at 
a relatively younger age compared to their Western 
counterparts, and at a lower BMI too, it has been 

suggested that the pathophysiological differences 
between Asians and Caucasians should be taken into 
account and only metformin should not be considered 
as the primary drug. In fact, all possible medications 
should be considered based on patient characteristics.18

There is ample real-world evidence to show that 
glimepiride/metformin combination is widely 
prescribed in T2DM patients.14 Metformin, a biguanide, 
acts by suppressing the basal hepatic glucose uptake 
and enhancing insulin-mediated glucose uptake in 
peripheral muscles. It does not stimulate insulin 
secretion. Therefore, its use is not tied to episodes of 
hypoglycemia. Hence, it is widely used in children 
and adolescents with diabetes. Likewise, the modern 
SU glimepiride is also tied to a low hypoglycemia rate 
in adults. The drug has an impact on pancreatic b-cell 
function.5

Like adult T2DM patients, children and adolescents or 
the young patients also develop diabetes due to insulin 
resistance and pancreatic b-cell secretory failure. The 
proven efficacy of OHAs in adults and the similar mode 
of disease development in the younger patients and in 
adults points to the fact that these agents will show 
similar efficacy in the younger patient population.5

Glimepiride and metformin combinations can be 
effectively used for both early and long-standing 
diabetes.14 It is noteworthy that within the class of SUs, 
glimepiride appears to be a better agent, compared 
to other SUs, used in combination with metformin.  
A study has reported glimepiride/metformin 
combination to be more effective than glibenclamide/
metformin combination to attain glycemic control.19 
Moreover, early combination therapy with glimepiride 
and metformin is associated with the benefit of legacy 
effect on account of early glycemic control while 
evading a negative glycemic memory linked with 
micro- and macrovascular complications.18

In addition, modern SUs, such as glimepiride, have a 
cardiovascular-neutral profile. The CAROLINA trial 
found glimepiride to be at par with the dipeptidyl 
peptidase-4 (DPP-4) inhibitor linagliptin in terms of a 
risk of a composite cardiovascular outcome in T2DM 
patients with a high cardiovascular risk.20 Meanwhile, 
metformin has protective effects on several organs, 
especially the insulin-targeted tissues, including liver, 
muscles and adipose tissues. It also protects T2DM 
patients against cardiovascular diseases.21 Therefore, 
a combination of glimepiride and metformin seems to 
be a suitable therapeutic approach for young T2DM 
patients.
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There have been quite a few studies which have 
corroborated the extensive use of this potent combination 
in diabetes patients with favorable outcomes, both 
in elderly and in young patients. A recent case-based 
questionnaire survey conducted by Unnikrishnan et al 
evaluated the clinical utilization pattern of different 
strengths of glimepiride/metformin FDCs in patients 
with T2DM. The investigators concluded that various 
strengths of glimepiride/metformin FDCs are effective 
in diabetes patients, regardless of their age, diabetes 
duration, BMI, complications and use of concomitant 
medications.9 A post-marketing surveillance study 
conducted in Nepal showed the beneficial effects of the 
combination, particularly in the young patients. Among 
young T2DM patients (<40 years of age) receiving a 
glimepiride/metformin FDC (0.5 mg glimepiride + 500 
mg metformin) noted an average reduction of 25% in 
FPG and a reduction of 43% in PPG after 3 months of 
therapy.10

Dose up-titration was done in 32.5% of the patients 
and down-titration was done in 8.7% of them in this 
study. Combinations of OHAs have helped clinicians 
a lot on account of the ease of up- and down-titration 
associated with their use.14

Like the study conducted in young T2DM patients in 
Nepal which evaluated the effect of glimepiride 0.5 
mg + metformin 500 mg and noted potential benefits 
of the regimen,10 in the present study also, the most 
commonly prescribed glimepiride/metformin regimen 
in the young patients was glimepiride 0.5 mg + 
metformin 500 mg. Around 33.3% of the patients 
received this regimen. 

Additionally, similar to other studies conducted with 
glimepiride/metformin combination,10 the present study 
also noted the beneficial effects of this combination in 
terms of glycemic parameters. There was a reduction 
in the key glycemic parameters after glimepiride/
metformin FDC therapy. 

Hypoglycemia at 6 months was noted in only 2.5% 
of the patients. This is even lesser than that seen 
in the study by Unnikrishnan et al, where 5.8% 
patients on glimepiride/metformin FDC therapy had 
hypoglycemia.9 In a real-world study, which evaluated 
the use of glimepiride/metformin combination along 
with insulin in diabetes patients, hypoglycemic events 
were noted in 6.1% of the patients.12 A limitation of 
this study is its retrospective nature. The strengths 
of the study include the information gathered on key 
glycemic parameters like HbA1c, FPG and PPG in 
young patients, which can be of great help in further 

evaluating the effects of this combination in young 
T2DM patients. The findings of this retrospective study 
should be further validated in large-scale prospective 
observational studies in order to achieve a better 
understanding of the efficacy and safety of glimepiride 
and metformin combination in this patient population 
in the Indian scenario.

CONCLUSION

This case-based questionnaire survey of the usage of 
glimepiride/metformin FDC in the Indian setting shows 
that multiple strengths of glimepiride/metformin 
FDCs are prescribed in young patients with T2DM. 
There was a significant improvement in glycemic 
parameters and fewer hypoglycemia episodes with this 
combination these patients. It can be concluded that 
glimepiride/metformin FDC is extensively prescribed 
to diabetes patients, even in the younger population, 
and is associated with beneficial effects on glycemic 
parameters. It would be appropriate to state that 
glimepiride/metformin FDC is suitable for the young 
as well as the elderly.
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