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Abstract  

Background: The fixed drug combination (FDC) of glimepiride and metformin effectively controls blood glucose and 
improves glycated hemoglobin (HbA1c). This study aimed to evaluate the effectiveness and safety of the FDC of 
glimepiride and metformin in managing type-2 diabetes mellitus (T2DM). 

Materials and Methods: This retrospective, non-comparative, multi-center cross-sectional study was conducted at 
tertiary care centers in Nepal. Adult patients (aged 18 years or older) with T2DM were included. Primary outcomes 
included changes in HbA1c, fasting plasma glucose (FPG), and postprandial glucose (PPG) levels. 

Results: A total of 287 patients were included in the study, with a mean age of 55.6 years and a predominance of females 
(62.41%). The average body mass index was 27.49 kg/m² and the median duration of T2DM was 4 years. Common risk 
factors included obesity (53.31%), smoking (45.30%), and a sedentary lifestyle (36.59%). The most prevalent treatment 
regimen was the combination of glimepiride 1 mg and metformin 1000 mg sustained release (54.77%). Post-glimepiride 
and metformin 1000 mg sustained release, the mean changes in HbA1c, FPG, and PPG were significant, with reductions 
of 2.45%, 64.53 mg/dL, and 102.64 mg/dL, respectively (P<0.001, each). Overall, physicians evaluated the efficacy and 
tolerability as good to excellent responses in a higher proportion of patients (94.9% and 96.2%, respectively). 

Conclusion: The combination of glimepiride and metformin 1000 mg sustained release effectively improves glycemic 
control in patients with T2DM while demonstrating a favorable safety profile  
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1. Introduction 

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder that is rapidly emerging as a global health challenge, 
affecting millions of individuals worldwide [1]. According to estimates from the International Diabetes Federation (IDF), 
the prevalence of diabetes was 9.6% in 2021 and is projected to rise to 10.4% by 2030 [2]. Uncontrolled diabetes is 
associated with various long-term complications, such as cardiovascular disease, retinopathy, neuropathy, and 
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nephropathy, which can significantly reduce the quality of life and lead to premature mortality. Therefore, it is crucial 
to effectively manage diabetes to prevent these complications and enhance overall health outcomes [3]. 

Effective management of diabetes mellitus necessitates a comprehensive approach encompassing lifestyle 
modifications, pharmacotherapy, and sometimes insulin therapy to attain and sustain glycemic control and mitigate 
associated complications [4]. Meanwhile sulfonylureas work by stimulating insulin release from pancreatic beta cells, 
helping to lower blood glucose levels in patients with T2DM [5, 6]. This approach is crucial for attaining effective control 
of blood glucose levels and preventing the chronic complications associated with diabetes [7]. 

Metformin, a commonly used antidiabetic, improves insulin action and binding with minimal liver impact and a short 
half-life. It lowers blood glucose by reducing liver glucose production and intestinal absorption [8, 9]. Glimepiride, a 
third-generation sulfonylurea used to manage T2DM, leads to increased insulin release and improved glucose uptake. 
Unlike other sulfonylureas, glimepiride has a prolonged action of up to 24 h with better CV safety profile [10, 11]. 

Monotherapy of a glucose-lowering agent shows an increasing failure of blood glucose control over time, eventually 
requiring a number of antidiabetic medications in combination or insulin [12]. To delay complications and progression 
in T2DM, achieving optimal glycemic control is crucial. When metformin alone is insufficient, sulfonylureas and insulin 
are frequently used, particularly in Asian countries [13].  

The recent post-trial monitoring study found that early intensive glycemic control with sulfonylurea, insulin, or 
metformin led to long-term reductions in the risk of death, myocardial infarction, and microvascular disease, with 
benefits lasting up to 24 years. Achieving near normoglycemia early in diabetes management appears crucial for 
minimizing lifelong diabetes-related complication [14].  

Clinical studies, including those from the United Kingdom Prospective Diabetes Study (UKPDS), have demonstrated that 
this combination therapy is generally more effective than using either drug alone [15, 16]. 

Despite their widespread use, there remains a need for ongoing evaluation of these medications' efficacy and safety 
profiles in diverse patient populations. The FDC of glimepiride and metformin is frequently utilized to harness the 
complementary mechanisms of action of these drugs, yet their combined effects on long-term glycemic control and 
safety have not been comprehensively evaluated in T2DM patients in Nepal. This study aimed to evaluate the 
effectiveness and safety of combining metformin and glimepiride for managing T2DM. 

2. Material and methods 

2.1. Study design 

This was a retrospective, non-comparative, non-randomized, multi-centric real-world cross-sectional study conducted 
at tertiary care centers across Nepal. It involved the analysis of medical records of adult diabetic patients (>18 years) 
who had received treatment with glimepiride and metformin combination. The study was conducted in accordance with 
ethical guidelines and principles. The research was approved by the independent institutional review board and ethics 
committee. 

2.2. Inclusion and exclusion criteria 

Adult patients (aged 18 years or older) with T2DM were eligible for the study. Patients having incomplete data files or 
with any condition that, according to the discretion of the investigator, indicated that the patient was not suitable for 
inclusion in the study were excluded from this study. 

2.3. Data collection 

Demographic and baseline characteristics, including age, sex, body mass index (BMI), blood pressure, duration of T2DM, 
and risk factors, were retrieved from patient’s medical records available at hospital/clinics and entered into case report 
forms.  

2.4. Outcomes  

Primary outcomes included changes in glycated hemoglobin (HbA1c), fasting plasma glucose (FPG), and postprandial 
glucose (PPG) levels using standard lab techniques. Secondary outcomes encompassed the frequency of hypoglycemic 
events in the last three months, any adverse events and physician assessments of treatment efficacy and safety. 
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2.5. Statistical analysis 

Data were analyzed using a statistical package for the social sciences (SPSS) version 23.0. Descriptive analysis was used 
to present the study outcomes. Categorical variables were described as numbers and percentages. Continuous variables 
were summarized using means and standard deviations or medians and ranges, as appropriate. Pre- and post-treatment 
observations for HbA1c, FPG, and PPG were compared using paired t-test. A P-value of less than 0.05 was considered 
statistically significant  

3. Results  

A total of 287 patients were included in this study. Table 1 represents the demographic characteristics of the patients. 
The mean (SD) age of the 287 patients was 55.6 (11.73) years. Majority of the patients were female (62.41%). The mean 
(SD) body mass index (BMI) was 27.49 (8.98) kg/m2. The mean systolic blood pressure (SBP) was 132.96 mmHg, 
whereas the mean diastolic blood pressure (DBP) was 83.49 mmHg. The median duration of T2DM among the patients 
was 4 years, ranging from 0.08 to 22.08 years. The most common risk factors among the patients included obesity 
(53.31%), followed by smoking (45.30%), sedentary lifestyle (36.59%) (Figure 1). Approximately 56% of the patients 
had a family history of diabetes. Additionally, the majority of patients had dyslipidemia (44.95%), followed by 
hypertension (37.28%). 

Table 1 Demographic characteristics 

Parameters Number of patients (N=287)* 

Age (years), mean (SD), [n=283] 55.56 (11.73) 

Sex [n=282] 

Male  106 (37.59) 

Female 176 (62.41) 

BMI (kg/m2), mean (SD), [n=143] 27.49 (8.98) 

Blood pressure, mean (SD), [n=279] 

SBP 132.96 (14.02) 

DBP 83.49 (8.39) 

Duration of T2DM (years), median (range) 4.0 (0.08-22.08) 

Family history of diabetes 160 (55.75) 

Family history of obesity 49 (17.07) 

Diabetes complications 

Neuropathy 63 (21.95) 

CAD 55 (19.16) 

Nephropathy 29 (10.10) 

Erectile dysfunction 29 (10.10) 

Retinopathy 21 (7.32) 

TIA 18 (6.27) 

PAD 12 (4.18) 

Foot ulcer 7 (2.44) 

Any other** 5 (1.74) 

Other comorbidities 

Dyslipidemia 129 (44.95) 
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Hypertension 107 (37.28) 

NAFLD 51 (17.77) 

Heart failure 20 (6.97) 

Arthritis 16 (5.57) 

Hyperuricemia 14 (4.88) 

Sleep apnea 9 (3.14) 

Hyperthyroidism 5 (1.74) 

Urinary incontinence 2 (0.70) 

Any other# 9 (3.14) 

Data presented as n (%), unless otherwise specified. N=287*, unless otherwise specified. **Any other diabetic complication: No, n=3; Yes, n=1; 
COPD, n=1 #Any other comorbidities: No, n=3; COPD, n=1; hypothyroidism, n=2; RA, n=2; RA/hypothyroidism, n=1. BMI, body mass index; CAD, 
coronary artery disease; COPD, chronic obstructive pulmonary disease; IQR, interquartile range; NAFLD, non-alcoholic fatty liver disease; PAD, 

peripheral artery disease; RA, rheumatoid arthritis; SD, standard deviation; T2DM, type 2 diabetes mellitus; TIA, transient ischemia attack 

 

 

Figure 1 Risk factors 

Among the 287 patients who used anti-diabetic drugs before initiation, the most common medications were metformin 
1000 mg (20.56%), followed by glimepiride 1 mg + metformin 500 mg SR (19.16%), and glimepiride 1 mg + metformin 
1000 mg SR (12.89%).  

Table 2 represents the treatment and related observations. The most common regimen among patients was the 
combination of glimepiride 1 mg and metformin 1000 sustained release (SR) (54.77%), while 40.25% received it at a 
dose of 2 mg. The median duration of the treatment with this combination was 1.42 years. Majority of the patients 
adhered to a twice-daily medication regimen (69.10%). The most frequently used oral hypoglycemic agents (OHA) or 
concomitant medications were rosuvastatin (11.85%), followed by telmisartan (11.50%), and linagliptin and voglibose 
(each 6.27%). Other notable medications included aspirin (6.62%), empagliflozin and sitagliptin (each 5.57%), and 
amlodipine (4.88%). The primary reasons for initiating glimepiride and metformin 1000 mg SR were to improve HbA1c 
levels (76.31%), to control FPG (70.03%), and manage PPG (60.98%).  
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Table 2 Treatment and related observations 

Parameters Number of patients (N=287) * 

Glimepiride Dose +Metformin 1000mg SR,  [n=241] 

0.5 mg 10 (4.15) 

1 mg 132 (54.77) 

2 mg 97 (40.25) 

3 mg 2 (0.83) 

Duration (Year), median (IQR) 1.42 (0.5-3.17) 

Frequency, [n=301] 

OD 93 (30.90) 

BD 208 (69.10) 

Reason for start Glimepiride and Metformin 1000 mg SR 

To improve HbA1c 219 (76.31) 

To control FPG 201 (70.03) 

To control PPG 175 (60.98) 

Glycemic and Weight control 119 (41.46) 

Due to Adverse Events 6 (2.09) 

Data presented as n (%), unless otherwise specified.; N=287*, unless otherwise specified.; BD, twice a day; FPG, fasting plasma glucose; HbA1c, 
glycated haemoglobin; IQR, inter quartile range; OD, once a day; OHA, oral hypoglycemic agent; PPG, post prandial glucose; SR, sustained release. 

Among the 287 patients, various concomitant medications were used, with antihypertensive (26.13%) and statin 
(21.95%) being the most frequently prescribed [Supplementary table 1]. 

The mean changes in HbA1c, FPG, and PPG before and after treatment with glimepiride and metformin 1000 mg SR 
were 2.45% (1.62-3.72, P<0.001), 64.53 mg/dL (57.75-71.31, P<0.001), and 102.64 mg/dL (95.84-109.43, P<0.001), 
respectively [Table 3]. 

Table 3 Pre-post-treatment observations 

Parameters 
Before Glimepiride and 
metformin 1000 mg SR 

After Glimepiride and 
metformin 1000 mg SR 

Mean change (95% 
CI) 

P-value 

HbA1c (%), [n=198] 11.09 (23.93) 8.63 (15.18) 2.45 (1.62, 3.72) P<0.001 

FPG (mg/dL), [n=207] 179.31 (50.40) 114.78 (18.55) 64.53 (57.75, 71.31) P<0.001 

PPG (mg/dL), [n=198] 273.52 (64.20) 170.88 (36.19) 102.64 (95.84, 109.43) P<0.001 

CI, confidence interval; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin; PPG, post prandial glucose; SR, sustained release 

The majority of patients (83.09%) did not experience hypoglycemic events in the last three months, while 15.07% 
experienced hypoglycemia. Additionally, 1.74% of patients reported other adverse events, including issues like frequent 
urination, gastric problems, and general wellness. The overall global assessment for efficacy and tolerability was good 
to excellent scale for a majority of the patients (91.60% and 93.91%, respectively) [Table 4].  

Table 4 Outcomes 

Parameters Number of patients 

Hypoglycemic event in the last 3 months, [n=272] 

Yes 41 (15.07) 
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No 226 (83.09) 

Any other adverse events 5 (1.74) 

Frequency of urination 1 

Gastric  3 

Generalized wellness 1 

Physician global evaluation of efficacy, [n=238] 

Excellent 29 (12.18) 

Very good  99 (41.60) 

Good 90 (37.82) 

Average 19 (7.98) 

Fair 1 (0.42) 

Physician global evaluation of safety, [n=230] 

Excellent 34 (14.78) 

Very good  72 (31.30) 

Good 110 (47.83) 

Average 13 (5.65) 

Fair 1 (0.43) 

Data presented as n (%).; N=287*, unless otherwise specified. 

4. Discussion 

In 2020, the prevalence of T2DM in Nepal was 8.5% (95% CI 6.9–10.4%), slightly higher than the 8.4% (95% CI 6.2-
10.5%) reported in 2014 [17, 18]. The management of T2DM remains a critical global health issue, necessitating 
effective and safe therapeutic strategies to control blood glucose levels and mitigate associated complications. 
Combination therapies involving oral anti-diabetic medications have led to better glycemic control and improved 
clinical outcomes, reducing health complications associated with diabetes.  This study evaluated the efficacy and safety 
of the combination of glimepiride and metformin in patients with T2DM.   

In the previous study, the median age of patients was 55 years, with 29.4% aged over 60, with a higher proportion of 
males (60.1%). In the present study, the average age was comparable to the previous study, however, the majority of 
female patients compared to male patients [19].  Similarly, this study identified a sedentary lifestyle, smoking, emotional 
stress, obesity, and family history as the most common risk factors.  

Overweight and obesity are important risk factors for DM. The previous nationwide study from Nepal showed that 
participants who were overweight and obese had about two times higher odds of having T2DM than those with a normal 
BMI [20].  Moreover, overweight and obesity have been increasing in Nepal, particularly among women [21]. A study 
by Hills et al. estimated the prevalence of overweight in Nepal at 16.7%, with a higher rate among women (19.6%) than 
men (13.6%). Obesity is strongly associated with an increased risk of early-onset T2DM and cardiovascular disease [22]. 
Moreover, the study by Sinha et al., from India identified a sedentary lifestyle, smoking, emotional stress, obesity, and 
family history as the most common risk factors [23]. These results align with findings from Agrawal et al. and Keller et 
al., which also highlighted alcohol consumption, sedentary lifestyle, smoking, overnutrition, and physical inactivity as 
strong risk factors for T2DM [24, 25]. A recent cross-sectional study found that smoking, obesity, and a family history 
of diabetes were significantly linked to the prevalence of the disease [26]. Similarly, the present study identified obesity 
(53.31%), smoking (45.30%), and a sedentary lifestyle (36.59%) as prominent comorbid conditions, with 56% of 
patients having a family history of diabetes, underscoring its critical role as a predictor for T2DM.  The current study 
indicates that obesity, smoking, and a sedentary lifestyle are key risk factors for T2DM, highlighting the considerable 
influence of a family history of diabetes in predicting the disease. 
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Unnikrishnan et al. study found that 667 patients (46.6%) were treated with a combination of glimepiride 2 mg and 
metformin in dosages of 500, 850, or 1000 mg [27]. In a study by Prasanna KM et al., the most commonly used regimens 
were glimepiride 2 mg and metformin 500 mg (32.3%), and glimepiride 1 mg and metformin 500 mg (27.9%) (19). 
Moreover, in a study by Kim HS, et al., the average daily doses were 2.5 mg of glimepiride and 627 mg of metformin for 
the glimepiride and metformin FDC group [28]. In contrast, in the present study, 54.77% of patients were prescribed 
glimepiride at a dose of 1 mg, while 40.25% received it at a dose of 2 mg.  

A multicenter study from Korea suggested that glimepiride and metformin FDC provide greater reductions in HbA1c 
compared to an increased dose of metformin alone (6.6% vs. 7.0%) and the adjusted mean difference between groups 
was 0.4% with statistical significance (P < 0.001) [28]. On parallel lines, the present study demonstrated that treatment 
with glimepiride and metformin 1000 mg SR resulted in mean changes of 2.45% in HbA1c (95% CI: 1.62% to 3.72%, P 
< 0.001). Similarly, another study also alluded that among overall patients, post-treatment of glimepiride and metformin 
FDC therapy significantly reduced the levels of HbA1c (8.3 vs. 7.0%; P < 0.001), as compared to pre-treatment levels 
[23].  In a study by Kim HS et al., HbA1c levels at baseline were comparable between the glimepiride and metformin 
FDC group (7.9%) and the metformin up-titration group (7.8%). By the end of the study period, HbA1c in the glimepiride 
and metformin FDC group decreased to 6.6%, while in the metformin UP group, it was 7.0%, with a significant adjusted 
mean difference of 0.4% (P < 0.0001) [28]. These findings suggest that the glimepiride and metformin 1000 mg SR 
combination significantly enhances glycemic control. 

In a study by Sinha, et al., post-treatment with glimepiride and metformin FDC therapy significantly decreased FPG 
(173.0 mg/dL to 128.6 mg/dL, P < 0.001), and PPG (240.2 mg/dL to 166.7 mg/dL, P < 0.001) compared to pre-treatment 
levels [23]. Moreover, in a study by Kim HS et al., the glimepiride and metformin FDC group showed a mean reduction 
in fasting plasma glucose of -35.7 mg/dL, while the metformin up-titrated group had a reduction of -18.6 mg/dL, with a 
significant adjusted mean difference of -17.1 mg/dL (P<0.0001). The 2-h postprandial glucose levels decreased by 50.6 
mg/dL in the glimepiride and metformin FDC group and 42.5 mg/dL in the metformin up-titrated group, with a non-
significant adjusted mean difference of 8.1 mg/dL (P=0.2681) [28].  The results from the present study demonstrated 
that treatment with FDC of glimepiride and metformin 1000 SR resulted in mean changes of 64.53 mg/dL in FPG (95% 
CI: 57.75 to 71.31 mg/dL, P< 0.001), and 102.64 mg/dL in PPG (95% CI: 95.84 to 109.43 mg/dL, P< 0.001). The mean 
changes in FPG and PPG were higher than those reported in the existing literature. The present study suggests that 
treatment with glimepiride and metformin 1000 mg SR is highly effective in improving glycemic control. 

A randomized placebo-controlled study found that adding glimepiride to metformin and insulin therapy in patients with 
T2DM for over 10 years effectively lowered HbA1c levels, with only minor hypoglycemic events [29]. Another study 
reported a total 100 hypoglycemic events among 41 patients using the glimepiride and metformin FDC, indicating a 
significantly higher incidence of hypoglycemia in this group.  However, no severe hypoglycemic events were observed 
in either group [28]. Out of the 100 hypoglycemic events in the glimepiride and metformin FDC group, 58% of the 
individuals had blood glucose level above 70 mg/dL, and only 1.2% fell below 50 mg/dL. Although sulfonylureas were 
associated with a higher risk of hypoglycemia, glimepiride typically has a lower incidence of both mild and severe 
hypoglycemic events compared to traditional sulfonylureas [30, 31]. Whereas in present study the majority of patients 
(83.09%) did not experience hypoglycemic events in the last three months. The present study suggests that glimepiride 
and metformin 1000 mg SR have a favorable safety profile, with the majority of patients not experiencing hypoglycemic 
events over the last three months.  

A previous multicenter study from India evaluated the combination of glimepiride and metformin among patients with 
T2DM (n = 1345). The result showed that the overall global assessment for efficacy and tolerability was rated as good 
to excellent by the majority of patients, with scores of 90.3% and 91.1%, respectively [23]. Likewise, in the present 
study, the overall global assessment for efficacy and tolerability was rated as good to excellent by the majority of HCPs 
(91.60% and 93.91%, respectively). 

Limitations 

The study has several limitations that should be considered. The short duration of treatment and follow-up might not 
provide the long-term safety and efficacy of the interventions. Furthermore, the reliance on self-reported data for 
certain variables, such as adverse events, could introduce reporting biases.  

5. Conclusion 

The study demonstrates that the combination of glimepiride and metformin 1000 mg SR effectively reduces HbA1c, 
FPG, and PPG levels in patients with T2DM. The treatment shows a favorable safety profile, with the majority of patients 
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not experiencing any significant hypoglycemic events. Overall, glimepiride and metformin 1000 mg SR FDC is effective 
in improving glycemic control and is well-tolerated by patients, making them a viable option for managing T2DM.  
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