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ABSTRACT 
 
Background: Metformin is recommended as initial monotherapy for treatment of type 2 diabetes mellitus because it 
decreases the higher blood glucose by suppressing hepatic production of glucose, apart from suppression of hepatic 
glucose production, it also increases sensitivity of insulin, it also enhances the peripheral uptake of glucose (by inducing 
GLUT4 enhancer factor phosphorylation), and it also decreases the insulin-induced suppression of fatty acid oxidation. The 
aim of this study, metformin and combination of metformin and sitagliptin in type ii diabetic mellitus patients. Methods: Two 
groups were included in this study. Each group has 50 cases & each case was having diabetic mellitus. This study 
conducted in the Career Institute of Medical Sciences in the Department of Pharmacology. The duration of study was over 
a period of six month. Results: In our study we were included two groups. Each group has 50 cases, means total 100 
cases were included. In group I we were observed 26 male & 24 female out of 50 cases. In group I we found that 13 had 
vomiting followed by diarrhea, metallic taste, abdominal pain. While in group II we found that 3 had vomiting followed by 
diarrhea, metallic taste, abdominal pain. Conclusion: The foregone discussion revealed that in patients who are on 
monotherapy with metformin alone having inadequate glycaemic control. The addition of one daily dose of Sitagliptin 100 
mg is the most effective way of maintaining glycaemic control. 
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INTRODUCTION 
 

There are various Oral Hypoglycemic drugs 

available for glycemic control. Sitagliptin is a DPP-4 

(dipeptidyl peptidase 4) inhibitor and it is indicated 

for the treatment of type 2 diabetes mellitus.1 In 

various trials it has been shown that sitagliptin as an 

initial therapy has shown to improve the glycemic 

control with little hypoglycemic risk, and weight 

stability. Sitagliptin is very highly selectivity 

towards DPP-4, and there is no affinity towards 

other DDP enzymes like DPP-8 and DPP-9. 

Sitagliptin and various other DPP-4 inhibitors have a 

multimodal action in Type 2Diabetes Mellitus 

patients, by preserving stimulated circulating incretin 

hormones, insulin secretion is     stimulated      under  
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hyperglycemic conditions and glucagon secretion is 

suppressed.[1] 

Metformin is recommended as initial monotherapy 

for treatment of type 2 diabetes mellitus because it 

decreases the higher blood glucose by suppressing 

hepatic production of glucose, apart from 

suppression of hepatic glucose production, it also 

increases sensitivity of insulin, it also enhances the 

peripheral uptake of glucose (by inducing GLUT4 

enhancer factor phosphorylation), and it also 

decreases the insulin-induced suppression of fatty 

acid oxidation. It is proved that metformin increases 

the peripheral utilization of glucose due to improved 

insulin binding to insulin receptors.[2,3] However, 

patient on metformin do experience some common 

side effects like gastrointestinal intolerance and risk 

of lactic acidosis in poor perfusion states and also in 

Renal Failure.[3] 

Metformin hydrochloride, a biguanide, is the most 

popular oral glucose-lowering medication in most 

countries, widely viewed as ‘foundation therapy’ for 

individuals with newly diagnosed type 2 diabetes 

mellitus. This reputation has resulted from its 
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effective glucose-lowering abilities, low cost, weight 

neutrality, overall good safety profile (especially the 

lack of hypoglycemia as an adverse effect), and 

modest evidence for cardio protection.[4] A 

derivative of guanidine, which was initially extracted 

from the plant Galega officinal or French lilac, 

metformin was first synthesised in 1922 and 

introduced as a medication in humans in 1957, after 

the studies of Jean Sterne.[5] Its popularity increased 

after eventual approval in the USA in 1994, although 

it was used extensively in Europe and other regions 

of the world prior to that.[6] The drug’s efficacy has 

been demonstrated in monotherapy as well as in 

combination with other glucose lowering 

medications for type 2 diabetes mellitus. 

 

MATERIALS AND METHODS 
 

Sample Size: Two groups were included in this 

study. Each group has 50 cases & each case was 

having diabetic mellitus. 

Study Area: This study conducted in the Carrier 

institute of medical sciences in the department of 

pharmacology. 

Study duration: The duration of study was over a 

period of six month. 

Data collection: Patients were divided to Group I 

and Group II. The Group I comprised of patients 

receiving Metformin (500mg orally twice daily), 

while Group II comprised of patients receiving of 

combination of Metformin (500mg orally twice 

daily) and Sitagliptin (100mg orally once in a day). 

Sitagliptin was added in type II diabetic patients 

which were inadequately controlled with metformin 

alone. Baseline Fasting (FPG) and post-prandial 

plasma glucose (PPPG) levels were measured. 

Follow up was done at 4, 8 and 12 weeks of therapy. 

At each visit, FPG Level and PPPG level were 

measured and safety of drugs was noted. 

Data Analysis: Data were analyses by the using 

mean ± SD & Microsoft excel. 

 

RESULTS  
 

In our study we were included two groups. Each 

group has 50 cases, means total 100 cases were 

included. In group I we were observed 26 male & 24 

female out of 50 cases .While in group II we were 

observed 30 male & 20 female out of 50 cases. 

Comparison of metformin monotherapy and 

combination of metformin & sitagliptin on Fasting 

Plasma Glucose level in mg/ dl 

at 0,4,8 and 12 weeks showed in table 1. 

Comparison of metformin monotherapy and 

combination of metformin & sitagliptin on 

Postprandial Plasma Glucose level in mg/dl at 0,4,8 

and 12weeks showed in table 2.Adverse drug effect 

were reported by total 33 cases out of 100 cases. In 

group I we found that 13 had vomiting followed by 

diarrhea, metallic taste, abdominal pain. While in 

group II we found that 3 had vomiting followed by 

diarrhea, metallic taste, abdominal pain which was 

showed in chart 3. 

 

 
Figure 1: Distribution of cases according to gender in 

group I 

 

 
Figure 2: Distribution of cases according to gender in 

group II 

 

Table 1: Comparison of metformin monotherapy and 

combination of metformin & sitagliptin on Fasting 

Plasma Glucose level in mg/ dl at 0,4,8 and 12 weeks 

Time 

interval 

Group I 

Mean ±SD 

P 

value 

Group II P 

value 

Mean 

±SD 

0 week 140.56±55.59 164.70±59.87 

4 week 135.05±45.05 >0.05 156.06±55.94 >0.05 

8 week 137.95±38.34 >0.05 141.60±5.29 <0.05 

12 week 131.62±44.62 >0.05 118.80±33.92 <0.001 

 

Table 2: Comparison of metformin monotherapy and 

combination of metformin & sitagliptin on 

Postprandial Plasma Glucose level in mg/dl at 0,4,8 and 

12weeks 

Time 

interval 

Group I 

Mean ±SD 

P 

value 

Group II P 

value 

Mean 

±SD 

0 week 203.84±77.79 224.70±83.18 

4 week 196.02±70.67 >0.05 221.64 

±80.46 

>0.05 

8 week 195.80±63.02 >0.05 199.28±75.22 >0.05 

12 week 186.08±61.24 >0.05 166.98±50.26 >0.05 
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Figure 3: Adverse drug effect in both group 

 

DISCUSSION 

 

It has been reported in 2015 that worldwide, almost 

415 million people were affected by type 2 diabetes 

mellitus.[7] 10% of total health care budget is used to 

control type II diabetes mellitus which resulted in 

reduction of rise of complications. Though, it is very 

difficult to achieve it.[8] As type II diabetes mellitus 

is characterized by deterioration of glycaemic 

control and pancreatic function, it is necessary to 

intensify therapy to maintain appropriate glycaemic 

target. It has been observed that 60% of diabetic 

patients who were on monotherapy did not achieve 

their therapeutic target. To achieve glycaemic 

control, dual therapy is necessary.[9] 

At early stage, combinational therapy was also 

proposed to delay the glycaemic deterioration in 

patients with outcome of preservation of functioning 

of beta cells.[8,10] To improve glycaemic control with 

their distinct mechanism, the use of two or three 

drugs in combination is useful. This also helps in 

overall drug dosing in same setting and minimize 

adverse effects.[11-13]  

This study results showed that the combination of 

Metformin and Sitagliptin is more effective than 

Metformin alone in type II diabetics. The decrease in 

fasting plasma at 4 and 12 weeks was higher in 

Group II significantly than Group I, but there was no 

significant decrease at 8 weeks, whereas reduction in 

postprandial plasma glucose at 4,8 and 12 weeks was 

significantly (p<0.05) more in Group II than Group 

I. Statistically significant reduction in percentages of 

mean FPG level at 4,8 and 12 weeks and mean 

PPPG at 8 and 12 weeks was noted in Group II 

patients in comparison to Group I patients whereas 

decrease in mean FPG at 4 week was noted in Group 

I patients compared to Group II patients. Reasner et 

al, found that the efficacy of combinational therapy 

of metformin and sitagliptin with significant 

reduction in fasting as well as postprandial plasma 

glucose. Similar results were observed by Perez-

monteverde et al and Wanstein et al.[14-16] Benard 

Charbonel et al in one of their study showed the 

effectiveness of addition of daily one dose of 

Sitagliptin 100mg with ongoing Metformin therapy 

in type II diabetic patients who had insignificant 

glycaemic control with monotherapy using 

Metformin.[17] 

It is observed that when patients were treated with 

single antidiabetic drug, they were not able to 

maintain glycaemic control so many patients 

required combination of antidiabetic drug.[12] 

Results of this study revealed that there was an 

improvement in glycaemic control after the addition 

of sitagliptin in patients with metformin 

monotherapy and inadequate glycaemic control. 

This study also showed that the incidence of adverse 

effects was less in metformin and sitagliptin 

combination group. The adverse effects in group I 

were observed to be higher than group II patients. 

Reasner et al showed that in 20.6% of patients, the 

combination therapy of metformin and sitagliptin 

exerted the gastrointestinal side effects and patients 

on monotherapy exerted the gastrointestinal side 

effects in 24.6% of patients.[14] 

 

CONCLUSION 

 
The foregone discussion revealed that in patients 

who are on monotherapy with metformin alone 

having inadequate glycaemic control. The addition 

of one daily dose of Sitagliptin 100 mg is the most 

effective way of maintaining glycaemic control. 

 

REFERENCES 

 
1. Nonaka K, Kakikawa T, Sato A. et al. Efficacy and safety of 

sitagliptin monotherapy in Japanese patients with type 2 

diabetes. Diabetes Res Clin Pract 2008; 79: 291 – 298.  

2. Dunn CJ, Peters DH. Metformin. A review of its 

pharmacological properties and therapeutic use in non-insulin-

dependent diabetes mellitus. Drugs. 1995; 49: 721–49.  

3. Scarpello JH, Howlett HC. Metformin therapy and clinical 

uses. Diab Vasc Dis Res 2008; 5: 157 – 167.  

4. Inzucchi SE, Bergenstal RM, Buse JB et al (2015) 

Management of hyperglycemia in type 2 diabetes, 2015: a 

patient-centered approach. Update to a position statement of 

the American Diabetes Association and the European 

Association for the Study of Diabetes. Diabetologia 58:429–

442 

5. Sterne J (1957) Du nouveau dans les antidiabétiques. La NN 

dimethylamine guanyl guanide N.N.D.G. Maroc Med 

36:1295–1296 

6. Pryor R, Cabreiro F (2015) Repurposing metformin: an old 

drug with new tricks in its binding pockets. Biochem J 

471:307–322. 

7. Sudesna Chatterjee, Kamlesh Khunti, Malanie Davies. Type 2 

diabetes. Lancet 2017; seminar volume 389(10086):2239-

2251 

8. Nathan DM, Buse JB, Davidson MB, et al. Medical 

management of hyperglycemia in type 2 diabetes: a consensus 

algorithm for the initiation and adjustment of therapy: a 

consensus statement of the American Diabetes Association 

and the European Association for the Study of Diabetes. 

Diabetes Care 2009; 32:193. 

9. SaydahSH,FradkinJ,CowieCC.Poor control of risk factors for 

vascular disease among adults with previously diagnosed 

daibetes.J Am Med ASO.2004; 291:335-42 



 Singh et al; Type II Diabetic Mellitus 

Annals of International Medical and Dental Research, Vol (5), Issue (4) Page 19 
 

S
ectio

n
: P

h
a
rm

a
co

lo
g
y

 

 

10. PhilipsLS,RatnerRE,BuseJB,KahnSE.We can change 

thenatural history of type II diabetes.Diabetes Care 

2014;37;2668-2676 

11. DeFronzo RA. Pharmacologic therapy for type 2 diabetes 

mellitus. Ann Intern Med. 1999;131:281–303 

12. Inzucchi SE. Oral antihyperglycemic therapy for type 2 

diabetes: scientific review. JAMA. 2002;287:360–72 

13. Riddle MC. Glycemic management of type 2 diabetes: An 

emerging strategy with oral agents, insulins, and 

combinations. EndocrinolMetabClin North Am. 2005;34:77–

98 

14. Reasner C, Olansky L, Seck TL, et al. The effect of initial 

therapy with fixed dose combination of sitagliptin and 

metformin compared with metformin monotherapy in patients 

with type 2 diabetes mellitus. Diabetes ObesMetab. 

2011;13:644–52 

15. Pérez-Monteverde A, Seck T, Xu L, et al. Efficacy and safety 

of sitagliptin and the fixeddose combination of sitagliptin and 

metformin vs. pioglitazone in drug-naïve patients with type 2 

diabetes. Int J ClinPract. 2011;65(9):930–8 

16. Wainstein J, Katz L, Engel SS, et al. Initial therapy with the 

fixed-dose combination of sitagliptin and metformin results in 

greater improvement in glycaemia control compared with 

pioglitazone monotherapy in patients with type 2 diabetes. 

Diabetes ObesMetab. 2012;14:409–18 

17. Charbonnel B, Karasik A, Liu J, Wu M, Meininger G 

Sitagliptin Study 020 Group. Efficacy and safety of the 

dipeptidyl peptidase-4 inhibitor sitagliptin added to ongoing 

metformin therapy in patients with type 2 diabetes 

inadequately controlled with metformin alone. Diabetes Care. 

2006;29(12):2638–43 

 

 
How to cite this article:  Singh A, Meherunisa, Jaiswal S, 

Anand B, Singh MMP. Comparative Study of Metformin and 

Combination of Metformin and Sitagliptin in Type II Diabetic 

Mellitus Patients. Ann. Int. Med. Den. Res. 2019; 5(4):PC16-

PC19. 

Source of Support: Nil, Conflict of Interest: None declared 


