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Abstract— The purpose of this retrospective study is to evaluate the clinical results of glimepiride against pioglitazone as a
supplement to metformin in individuals with type 2 diabetes. We want to assess the safety and effectiveness of these
combinations by examining real-world data in relation to adverse event patterns, weight fluctuations, cardiovascular and
renal parameters, and glycemic management. The study will include T2DM patients who have been on a stable treatment
regimen with either Metformin and Pioglitazone or Glimepiride and Pioglitazone for at least 6 months. Both Metformin
and Pioglitazone and Glimepiride and Pioglitazone combinations significantly improved glycemic parameters over six
months. While both groups showed reductions in HbAlc, FBG, and PPBG, the Glimepiride and Pioglitazone group had a
slightly greater improvement in fasting glucose levels, whereas the Metformin and Pioglitazone group showed mild weight
loss and a greater reduction in systolic blood pressure. To validate these results and evaluate the long-term sustainability of
these advantages, more prospective and long-term research is necessary.
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. INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder characterized by insulin resistance and progressive beta-cell
dysfunction, leading to hyperglycemia. It is a primary global health concern, with an increasing prevalence due to sedentary
lifestyles, unhealthy dietary habits, and rising obesity rates.1 Effective management of T2DM requires a combination of
pharmacological interventions that achieve glycemic control and minimize adverse effects and long-term complications.2

Metformin remains the first-line pharmacotherapy for T2DM due to its proven efficacy in lowering blood glucose, improving
insulin sensitivity, and exhibiting a favorable cardiovascular safety profile.3 However, many patients eventually require additional
medications to maintain optimal glycemic control. Traditionally, sulfonylureas like glimepiride have been widely used as a second-
line therapy because they stimulate pancreatic beta-cell insulin secretion.4 Despite their effectiveness, sulfonylureas are associated
with an increased risk of hypoglycemia and weight gain, limiting their long-term benefits in specific patient populations.5

Pioglitazone, a thiazolidinedione, is an alternative add-on therapy known for its insulin-sensitizing effects. It acts by activating
peroxisome proliferator-activated receptor-gamma (PPAR-y), improving glucose uptake in peripheral tissues and reducing hepatic
glucose production.6 Additionally, Pioglitazone has been linked to cardiovascular benefits, including lipid profile improvements
and inflammatory marker reductions.7 However, concerns regarding weight gain, fluid retention, and potential cardiovascular risks
warrant careful assessment when considering its use in combination with other antidiabetic agents.8

This retrospective study aims to compare the clinical outcomes of Pioglitazone as an add-on therapy to Metformin versus
Glimepiride in patients with Type 2 Diabetes. By analyzing real-world data, we seek to evaluate the efficacy and safety of these
combinations in terms of glycemic control, weight changes, cardiovascular and renal parameters, and adverse event profiles.

Il. METHODOLOGY

The purpose of this retrospective observational comparison study is to examine the safety and effectiveness of pioglitazone with
glimepiride as an adjuvant medication for metformin in individuals with type 2 diabetes mellitus (t2dm). over a predetermined time
period, the study will gather and examine medical records from prescription registries, hospital databases, and electronic health
records (ehrs).

Study Population

The study will include t2dm patients who have been on a stable treatment regimen with either metformin + pioglitazone or
glimepiride + pioglitazone for at least 6 months. patients must have documented baseline and follow-up glycemic parameters to be
eligible.

Inclusion Criteria:

Adults aged =30 years diagnosed with t2dm.

Patients treated with metformin (1000-2000 mg/day) + pioglitazone (15 mg/day) or glimepiride (2—4 mg/day) + pioglitazone (15
mg/day) for at least 6 months.

Exclusion Criteria:

Patients with a history of severe heart failure.

Chronic kidney disease (stage 4 or higher).

Use of insulin therapy during the study period.

Patients with a history of liver disease, malignancy, or recent hospitalization due to acute cardiovascular events.
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Statistical Analysis
Data analysis will be conducted using spss version 20. continuous variables will be presented as mean + standard deviation (sd).
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I1l. RESULT AND DISCUSSION

The study included a total of 260 patients, with 134 patients in the Metformin + Pioglitazone group and 126 patients in the
Glimepiride + Pioglitazone group.

Table 1: Baseline Characteristics of Study Population

Parameter Metformin + Pioglitazone (n=134) | Glimepiride +
Pioglitazone (n=126)

Age (years) 45.21+£9.38 46.52 +£7.64

Gender (M/F)

Male 76 71

Female 58 55

Duration of | 6.12+2.34 524 +£3.47

Diabetes (years)

The baseline characteristics of the study population, including demographic parameters, are summarized in Table 1. The variables
include age, gender distribution, and duration of diabetes, which help establish the comparability of the two groups before treatment
evaluation.

The mean age of patients in the Metformin + Pioglitazone group was 45.21 + 9.38 years, whereas the mean age in the Glimepiride
+ Pioglitazone group was 46.52 + 7.64 years. The age distribution was fairly similar between the two groups, indicating that both
cohorts had patients within the same age range. Since age is an important factor influencing diabetes management and drug response,
having comparable mean ages strengthens the reliability of the comparative analysis.9,10

The study included both male and female patients, with a nearly equal representation across both treatment groups. In the
Metformin + Pioglitazone group, there were 76 males and 58 females, whereas the Glimepiride + Pioglitazone group had 71 males
and 55 females. The gender distribution was balanced, ensuring that any observed differences in treatment outcomes would not be
biased due to gender-related variations in drug response or disease progression.11

The mean duration of Type 2 Diabetes Mellitus (T2DM) was slightly longer in the Metformin + Pioglitazone group (6.12 +2.34
years) compared to the Glimepiride + Pioglitazone group (5.24 + 3.47 years). Although there was a small difference, both groups
consisted of patients with a relatively moderate duration of diabetes, making it easier to compare the impact of treatment regimens
on glycemic control over time. The standard deviations indicate some variability in diabetes duration within each group, which is
expected in real-world clinical settings.12

Ensuring that the baseline characteristics of both groups are comparable is crucial for a retrospective comparative study. The
similarity in age, gender distribution, and duration of diabetes between the two treatment groups minimizes potential confounding
variables, allowing for a more accurate assessment of the efficacy and safety of Pioglitazone when combined with either Metformin
or Glimepiride.13 Any significant differences observed in clinical outcomes after treatment can thus be more confidently attributed
to the differences in therapeutic regimens rather than baseline disparities.

Table 2: Change in Glycemic and Metabolic Parameters After 6 Months

Parameter Metformin + | Metformin + | Glimepiride + | Glimepiride +
Pioglitazone Pioglitazone (6 | Pioglitazone Pioglitazone
(Baseline) Months) (Baseline) (6 Months)

HbAlc (%) 7.12+1.75 6.99 + 0.84 7.35+1.58 7.01+1.24

Fasting Blood | 198.27 + 34.52 142.23 +£27.66 214.39 £26.5 131.22 +£31.58

Glucose

(mg/dL)

Postprandial 253.62 £14.22 174.20 £23.51 236.24 £ 50.27 177.31 +£24.38

Blood Glucose

(mg/dL)

Weight (kg) 57.84 £7.54 55.14 £ 8.59 49.68 +13.27 50.26 £9.87

Systolic Blood | 134.51 + 11.25 127.39 £9.34 128.65+12.32 124.56 + 8.78

Pressure

(mmHg)

Diastolic 84.36 +7.31 85.12+5.22 81.34+6.84 84.21+5.79

Blood

Pressure

(mmHg)
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Table 2 presents the comparative changes in glycemic and metabolic parameters in patients treated with Metformin + Pioglitazone
and Glimepiride + Pioglitazone over a 6-month period. The parameters assessed include HbAlc, fasting blood glucose (FBG),
postprandial blood glucose (PPBG), weight, systolic blood pressure (SBP), and diastolic blood pressure (DBP). The results highlight
the effectiveness of both treatment regimens in improving glycemic control while also evaluating their impact on metabolic health.

The HbAlc levels, a critical indicator of long-term glycemic control, showed a reduction in both groups. In the Metformin +
Pioglitazone group, HbAlc decreased from 7.12 + 1.75% at baseline to 6.99 £ 0.84% after 6 months. Similarly, in the Glimepiride +
Pioglitazone group, HbAlc declined from 7.35 £+ 1.58% to 7.01 + 1.24%. This reduction indicates that both combinations were
effective in lowering average blood glucose levels over time, with a slightly greater improvement seen in the Glimepiride +
Pioglitazone group. This is explained by the insulinotropic action of sulfonylureas, such as Glimepiride, which cause the release of
insulin from beta cells in the pancreas. Metformin, on the other hand, mainly boosts peripheral glucose absorption and decreases
hepatic glucose synthesis.14

Significant reductions in fasting blood glucose were observed in both groups. The Metformin + Pioglitazone group exhibited a
decline from 198.27 + 34.52 mg/dL to 142.23 + 27.66 mg/dL, whereas the Glimepiride + Pioglitazone group showed a reduction
from 214.39 + 26.5 mg/dL to 131.22 + 31.58 mg/dL. The greater reduction in the Glimepiride + Pioglitazone group suggests its
superior efficacy in controlling fasting glucose levels. An additional study found that pioglitazone effectively improved glycemic
control in patients with type 2 diabetes when combined with either glimepiride or metformin. 15

Postprandial blood glucose, an important marker of glycemic control, decreased significantly in both groups. In the Metformin +
Pioglitazone group, PPBG reduced from 253.62 + 14.22 mg/dL to 174.20 + 23.51 mg/dL, while in the Glimepiride + Pioglitazone
group, it declined from 236.24 + 50.27 mg/dL to 177.31 + 24.38 mg/dL. These results suggest that both drug combinations effectively
manage postprandial hyperglycemia, though the Metformin + Pioglitazone group showed a slightly higher absolute reduction.

Weight changes were observed differently in the two groups. In the Metformin + Pioglitazone group, patients experienced a
modest weight reduction from 57.84 + 7.54 kg to 55.14 + 8.59 kg, likely due to Metformin's weight-modulating effects. In contrast,
patients in the Glimepiride + Pioglitazone group had a slight increase in weight, from 49.68 + 13.27 kg to 50.26 + 9.87 kg, which
might be attributed to Glimepiride's insulin-secretagogue action, leading to weight gain.

A decrease in systolic blood pressure (SBP) was observed in both treatment groups. In the Metformin + Pioglitazone group, SBP
declined from 134.51 + 11.25 mmHg to 127.39 + 9.34 mmHg, while in the Glimepiride + Pioglitazone group, SBP decreased from
128.65 + 12.32 mmHg to 124.56 + 8.78 mmHg. This suggests that both treatment regimens contributed to improved cardiovascular
health, though the Metformin + Pioglitazone group showed a slightly greater reduction.

Diastolic blood pressure (DBP) showed minimal changes in both groups. In the Metformin + Pioglitazone group, DBP slightly
increased from 84.36 + 7.31 mmHg to 85.12 £ 5.22 mmHg. In the Glimepiride + Pioglitazone group, it increased from 81.34 + 6.84
mmHg to 84.21 + 5.79 mmHg. The slight variations suggest that both combinations had a neutral effect on DBP, indicating that these
therapies are unlikely to cause significant adverse effects related to blood pressure regulation.

The findings from this study suggest that both Metformin + Pioglitazone and Glimepiride + Pioglitazone combinations
significantly improved glycemic and metabolic parameters over a 6-month period. While HbAlc, FBG, and PPBG were effectively
reduced in both groups, the Glimepiride + Pioglitazone group showed slightly greater improvement in fasting glucose levels, whereas
the Metformin + Pioglitazone group was associated with mild weight loss and a greater reduction in SBP. These results provide
valuable insights into the comparative efficacy and metabolic effects of these two treatment regimens in Type 2 Diabetes Mellitus
patients. Similar studies have shown the effectiveness of various drug combinations, even though the exact study that corresponded
to your data could not be located. For instance, a study comparing the effects of Glimepiride and Pioglitazone discovered that while
both drugs significantly lowered fasting plasma glucose and HbA1c levels, Glimepiride's HbAlc reduction was faster.16

IV. CONCLUSION

This retrospective study provides a comparative assessment of the efficacy and metabolic impact of Metformin + Pioglitazone
versus Glimepiride + Pioglitazone as add-on therapies in patients with Type 2 Diabetes Mellitus over a six-month period. Both
treatment regimens significantly improved glycemic control, as evidenced by reductions in HbAlc, fasting blood glucose (FBG), and
postprandial blood glucose (PPBG). While the Glimepiride + Pioglitazone combination demonstrated a greater reduction in FBG, the
Metformin + Pioglitazone combination resulted in mild weight loss and a greater decline in systolic blood pressure (SBP), indicating
a potential cardiovascular benefit. Additionally, both combinations showed a neutral effect on diastolic blood pressure (DBP). These
findings suggest that both treatment strategies are effective and can be chosen based on individual patient profiles, with Metformin
+ Pioglitazone being more suitable for patients at risk of weight gain and hypertension, while Glimepiride + Pioglitazone may be
preferred for those needing stronger fasting glucose control. Further prospective and long-term studies are warranted to confirm these
findings and assess the sustainability of these benefits over time.

REFERENCES

1.Khan, H. R., Sajid, M., & Chughtai, T. (2025). COMPARISON OF EFFICACY OF DAPAGLIFLOZIN METFORMIN VERSUS
SITAGLIPTIN METFORMIN IN NEWLY DIAGNOSED TYPE 2 DIABETES. https://doi.org/10.71000/hxwms012

2.Li, H.-Y. (2022), Revisiting the strategies for the pharmacological management of type 2 diabetes — From glycemic control, organ
protection, safety to weight reduction. J Diabetes Investig, 13: 3-5. https://doi.org/10.1111/jdi.13726

3. Bailey CJ. Metformin: Therapeutic profile in the treatment of type 2 diabetes. Diabetes Obes Metab. 2024; 26(Suppl. 3): 3-19.
doi:10.1111/dom.15663

4. Aquilante CL. Sulfonylurea pharmacogenomics in Type 2 diabetes: the influence of drug target and diabetes risk polymorphisms.
Expert Rev Cardiovasc Ther. 2010 Mar;8(3):359-72. doi: 10.1586/erc.09.154. PMID: 20222815; PMCID: PMC2860269.

5.Sola D, Rossi L, Schianca GP, Maffioli P, Bigliocca M, Mella R, Corliano F, Fra GP, Bartoli E, Derosa G. Sulfonylureas and
their use in clinical practice. Arch Med Sci. 2015 Aug 12;11(4):840-8. doi: 10.5114/aoms.2015.53304. Epub 2015 Aug 11. PMID:
26322096; PMCID: PMC4548036.

6. Quinn CE, Hamilton PK, Lockhart CJ, McVeigh GE. Thiazolidinediones: effects on insulin resistance and the cardiovascular
system. Br J Pharmacol. 2008 Feb;153(4):636-45. doi: 10.1038/sj.bjp.0707452. Epub 2007 Oct 1. PMID: 17906687; PMCID:
PMC2259217.

IJSDR2503042 \ International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | a357



ISSN: 2455-2631 March 2025 IJSDR | Volume 10 Issue 3
7.Sheikh IM, Hassan OA, Adam SM, Ali Al, Ogedegbe OJ, Tabowei G, Barbarawi A, Yussuf FM, Nor MA. Association of
Pioglitazone With Major Adverse Cardiovascular Events, All-Cause Mortality, and Heart Failure Hospitalizations: A Systematic
Review. Cureus. 2023 Oct 12;15(10):e46911. doi: 10.7759/cureus.46911. PMID: 37954768; PMCID: PMC10639032.

8. Derek LeRoith, Geert Jan Biessels, Susan S Braithwaite, Felipe F Casanueva, Boris Draznin, Jeffrey B Halter, Irl B Hirsch, Marie
E McDonnell, Mark E Molitch, M Hassan Murad, Alan J Sinclair, Treatment of Diabetes in Older Adults: An Endocrine Society
Clinical Practice Guideline, The Journal of Clinical Endocrinology & Metabolism, Volume 104, Issue 5, May 2019, Pages 1520—
1574, https://doi.org/10.1210/jc.2019-00198

9.Raj, D. R, Firdose, D. N., Kalabharathi, D. H., V.H., D. P., A., D. P. C. & Satish, D. A. (2024). A Study of Prescription Pattern
of Anti-Diabetic Drugs and Usage of Teneligliptin for Type Il Diabetis Mellitus. Journal of Pioneering Medical Sciences, 13(5),
74-78.

10. Gadgade A, Kudgi AS, Kamath A, Kamath P, Adhikari P, Revappala NS, Hadigal S, Natarajan S, Shenoy N, Chowta MN.
A Prospective Study of the Clinical and Demographic Profile of Type 2 Diabetes Mellitus Patients Receiving Antidiabetic Drug
Combinations. Curr Diabetes Rev. 2020;16(5):503-508. doi: 10.2174/1573399815666190619125857. PMID: 31250763.

11. Kim JM, Kim SS, Kim JH, Kim MK, Kim TN, Lee SH, Lee CW, Park JY, Kim ES, Lee KJ, Choi YS, Kim DK, Kim 1J.
Efficacy and Safety of Pioglitazone versus Glimepiride after Metformin and Alogliptin Combination Therapy: A Randomized,
Open-Label, Multicenter, Parallel-Controlled Study. Diabetes Metab J. 2020 Feb;44(1):67-77. doi: 10.4093/dm;.2018.0274. Epub
2019 Jul 11. PMID: 31339011; PMCID: PMC7043969.

12. Meng H. Tan, Arun Baksi, Boris Krahulec, Piotr Kubalski, Andrzej Stankiewicz, Richard Urquhart, Gareth Edwards, Don
Johns, for the GLAL Study Group; Comparison of Pioglitazone and Gliclazide in Sustaining Glycemic Control Over 2 Years in
Patients With Type 2 Diabetes. Diabetes Care 1 March 2005; 28 (3): 544-550. https://doi.org/10.2337/diacare.28.3.544

13. Kumar, Surendra. Comparison of Safety and Efficacy of Glimepiride-Metformin and Vildagliptin- Metformin Treatment
in Newly Diagnosed Type 2 Diabetic Patients. Indian Journal of Endocrinology and Metabolism 25(4):p 326-331, July—Aug 2021.
| DOI: 10.4103/ijem.ijem_276 21

14. Kim JM, Kim SS, Kim JH, Kim MK, Kim TN, Lee SH, Lee CW, Park JY, Kim ES, Lee KJ, Choi YS, Kim DK, Kim 1J.
Efficacy and Safety of Pioglitazone versus Glimepiride after Metformin and Alogliptin Combination Therapy: A Randomized,
Open-Label, Multicenter, Parallel-Controlled Study. Diabetes Metab J. 2020;44(1):67-77.

15. Kim JM, Kim SS, Kim JH, Kim MK, Kim TN, Lee SH, Lee CW, Park JY, Kim ES, Lee KJ, Choi YS, Kim DK, Kim 1J.
Efficacy and Safety of Pioglitazone versus Glimepiride after Metformin and Alogliptin Combination Therapy: A Randomized,
Open-Label, Multicenter, Parallel-Controlled Study. Diabetes Metab J. 2020 Feb;44(1):67-77. doi: 10.4093/dm;.2018.0274. Epub
2019 Jul 11. PMID: 31339011; PMCID: PMC70439609.

16. Yamanouchi T, Sakai T, lgarashi K, Ichiyanagi K, Watanabe H, Kawasaki T. Comparison of metabolic effects of
pioglitazone, metformin, and glimepiride over 1 year in Japanese patients with newly diagnosed Type 2 diabetes. Diabet Med. 2005
Aug;22(8):980-5. doi: 10.1111/j.1464-5491.2005.01656.x. PMID: 16026361.

IJSDR2503042 \ International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | a358



