
 

www.ijbcp.com                                 International Journal of Basic & Clinical Pharmacology | February 2017 | Vol 6 | Issue 2    Page 338 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Original Research Article 

Treatment satisfaction and safety of sitagliptin versus pioglitazone in 

patients with type 2 diabetes mellitus inadequately controlled on 

metformin monotherapy 

Shahnaz Haque
1
*, Anand Shukla

1
, Anil Kem

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Diabetes mellitus is a chronic metabolic disease affecting 

millions worldwide. Long-standing diabetes mellitus is 

associated with an increased prevalence of microvascular 

and macrovascular diseases. Based on a compilation of 

studies from different parts of the world, the World 

Health Organization (WHO) has projected that in near 

future, the maximum increase in diabetes would occur in 

India.  

Oral hypoglycemic agents are prescribed if lifestyle 

measures alone fail to control disease progression. 

Metformin is the most commonly prescribed first-line 

antidiabetes drug worldwide, but due to the progressive 

worsening of blood glucose control during the natural 

history of T2DM, combination therapy usually becomes 

necessary.
1
 The thiazolidinedione (TZD) pioglitazone, is 

a peroxisome proliferator activated receptor agonist that 

reduces insulin resistance by enhancing the action of 

insulin, thereby promoting glucose utilization in 

peripheral tissues, suppressing gluconeogenesis, and 

reducing lipolysis. It is commonly prescribed in 

combination with metformin when the later fails to 
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Background: This study was designed to assess the treatment satisfaction 

between Sitagliptin versus Pioglitazone added to Metformin in patients with 

type 2 diabetes mellitus (T2DM). 

Methods: We conducted a prospective, open label, randomized, parallel group 

study in SIMS, Hapur, U. P. Eligible patients fulfilling inclusion criteria were 

randomized into two groups having 25 patients in each group using tab 

Sitagliptin 100mg,tab Pioglitazone 30mg added to ongoing tab Metformin 

(500mg) therapy for 16 weeks. The follow-up visits were on weeks 4, 12 and 

16. 
Results: 16 weeks later, addition of Sitagliptin 100mg compared to that of 

Pioglitazone 30mg to ongoing Metformin therapy provided similar glycosylated 

haemoglobin (HbA1c) lowering efficacy in patients with T2DM with 

inadequate glycemic control on metformin monotherapy. Change in HbA1c in 

group1 was -0.656±0.21% (p<0.0001) whereas in group 2 was -0.748±0.35% 

(p<0.0001). Hence decrease in HbA1c from baseline was more in group2.Both 

treatments were well tolerated with negligible risk of hypoglycaemia. Weight 

loss was observed with Sitagliptin in contrast to weight gain seen in 

Pioglitazone. 

Conclusions: In this study, Sitagliptin 100 mg along with metformin therapy in 

comparison to pioglitazone 30 mg plus metformin therapy was effective, well-

tolerated and improved glycemic control in both the groups. Addition of 

pioglitazone had cause oedema and weight gain to the patients whereas 

sitagliptin caused weight loss in its patients. 
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control blood glucose alone. The efficacy of pioglitazone 

plus metformin combination therapy has been proven in 

such patients in several randomized, placebo or active 

comparator-controlled trials of up to 3.5 years duration.
2
 

Sitagliptin is an oral, once-daily, potent, and highly 

selective dipeptidylpeptidase- 4 (DPP-4) inhibitor for the 

treatment of T2DM. DPP-4 inhibitors enhance levels of 

active incretin hormones- Glucagon like peptide-1 (GLP-

1) and glucose dependent insulinotropic peptide (GIP), 

gut-derived peptides that are released into the circulation 

after ingestion of a meal. In the presence of elevated 

glucose concentrations, GLP-1 and GIP increase insulin 

release and GLP-1 lowers glucagon secretion, thereby 

decreasing the postmeal rise in glucose concentration and 

reducing fasting glucose concentrati6ns.
3
 Both GLP-1· 

and GIP are rapidly inactivated by the enzyme DPP-4. By 

blocking this inactivation, DPP-4 inhibitors increase 

active incretin levels, enhancing incretin effects, and 

thereby offer a new therapeutic approach for the 

management of patients with T2DM. Sitagliptin is 

approved both as monotherapy and as add on to existing 

first line antidiabetic agents like metformin.  

Treatment satisfaction was assessed using the DTSQ 

(both status version and change version) which is an 

eight-item questionnaire. The Treatment Satisfaction 

score is the sum of six of the items of the DTSQ for each 

respondent. The additional two items measure perceived 

frequency of hyperglycemia and hypoglycemia and are 

considered separately.
4
  

METHODS 

This was a prospective, open-label, randomized, parallel 

group study conducted in the Department of 

Pharmacology, Department of Medicine, SIMS, Hapur, 

U.P. The study was done for 16 weeks during a period of 

December 2014 to April 2015. During this period, a total 

of 94 patients were screened. Of these 42 patients were 

excluded because of exclusion and inclusion criteria. Of 

the 52 patients who entered the study, 2 were lost to 

follow up. Later on, these 50 patients were randomized 

into two groups (Figure 1).  

 

Figure 1: Randomization of the two groups. 

The study was approved by the Institutional Ethics 

Committee. Written informed consent was obtained from 

all the subjects before their enrollment in the study. The 

follow up visits were on weeks 4, 12 and 16. 

Inclusion criteria 

Patients of either sex aged ≥18yrs with type 2 Diabetes 

Mellitus/ Patients who are on metformin monotherapy 

(≥1500mg/day) for at least 1 month/ Glycosylated 

Hemoglobin (HbA1c) 7.5% to 11% / Fasting plasma 

glucose (FPG) ≥140mg/dl.  

Exclusion criteria 

Type 1 Diabetes Mellitus /Acute metabolic diabetic 

complications within past 6 months/ FPG >270mg/dl / 

HbA1c >11%. 

Scoring of DTSQ questionnaire 

The questionnaire is filled by the patient on his/her own 

after making sure that the patient has understood what he 

has to do. The numbers encircled by patients for six of 

the eight items are summed to produce a measure of 

satisfaction with treatment. Items to be summed are 1, 4, 

5, 6, 7, and 8. Scores in DTSQs can range from 0 (very 

dissatisfied) to 36 (very satisfied). Remaining two items 

i.e. items 2 and 3 are treated individually. Item 2 provides 

an indication for perception of hyperglycemia and item 3 

provides an indication for perception of hypoglycemia on 

a scale ranging from 0 “None of the time” to 6 “Most of 

the time”.Treatment satisfaction scores in DTSQc range 

potentially from -18 to +18. 

Statistical analysis 

All the parameters were analyzed by using computer 

software SPSS 16.0 version. P value of <0.05 was 

considered significant. 

RESULTS 

 

Figure 2: Comparison of HbA1c levels in treatment 

groups at baseline and at end of study. 
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The Group 1 and Group 2 had similar baseline HbA1c 
levels (8.076 ± 0.722 and 8.228 ± 0.822, respectively). 

After 16 weeks, both the groups had a significant 

decrease in HbA1c- from baseline to end in Group1 was -

0.656 ± 0.21% (p <0.0001) whereas it was -0.748 ± 

0.35% (p <0.0001) in Group 2 (Figure 2). Hence, the 

decrease in HbA1c from baseline was more in Group2, 

but the difference between the change produced in the 

two groups was not statistically significant (p = 0.268). 

Adverse effects 

A total of 7 patients in the study population reported 

adverse events. 

Table 1: Adverse events in the two groups. 

Adverse event 

No. of patients reporting 

adverse event 

Group 1 Group 2 

Headache 1 2 

Diarrhea 1 0 

Nausea, Vomiting 1 0 

Oedema 0 2 

No severe adverse event was seen throughout the study. 

There was no episode of hypoglycemia reported by any 

patient of either group during the study period. 

Weight 

After the study period, a mean decrease of 0.58 kgs was 

seen in treatment Group1 from a baseline mean weight of 

72.1 ± 13.76 kgs and this change was statistically 

significant (p<0.01) (Figure 3 and 4). 

In contrast to this, subjects of Group2 had a mean 

increase of 0.90 kgs in their weight from a baseline level 

of 72.68 ± 10.83 kgs. This increase of weight was also 

statistically significant (p=0.001) (Figure 3 and 4). 

While comparing the two groups with respect to their 

effect on weight, there was a statistically significant 

difference of 1.48 kgs in the mean weight change 

produced in the two treatment groups.  

 

 

Figure 3: Comparative mean weight in both groups. 

 

Figure 4: Comparative mean weight change in both 

groups. 

Treatment satisfaction 

As evaluated through the Diabetes Treatment Satisfaction 

Questionnaire (DTSQs and DTSQc), there was a 

significant improvement in the treatment satisfaction in 

both the groups at the end of the study as compared to the 

treatment satisfaction before beginning add-on therapy 

(p<0.001 for total score improvement in both groups). 

The improvement in the treatment satisfaction was more 

in the patients of treatment group 1 but this difference 

was not statistically significant from treatment group 2. 

Table 2: Comparison of mean difference in treatment satisfaction (DTSQ score) in the two treatment groups. 

Week 
Change 

Difference b/w change in two groups t-value p-value between two groups 
Group 1 Group 2 

4 v/s 0 5.60±4.81 5.24±4.99 -0.36(95% CI: -3.18 to 2.46) 0.256 0.798 

16 v/s 4 1.92±3.59 0.68±4.3 -1.24(95% CI: -4.09 to 0.89) 1.025 0.31 

16 v/s 0 7.52±3.64 5.92±5.01 -1.6(95% CI: -4.09 to 0.89) 1.28 0.203 

 

Also, the DTSQc score at week 16 was positive in both 

groups, suggesting an increase in treatment satisfaction in 

both groups. Similar to the change in DTSQs, DTSQc 

was higher in treatment group1 than in group 2 (6.96 and 

6.68 respectively), but this difference between the two 

groups was not significant (p=0.85). 
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Figure 5: Treatment satisfaction in Sitagliptin+ 

Metformin group. 

 

Figure 6: Treatment satisfaction in Pioglitazone+ 

Metformin group. 

 

Figure 7: Perceived frequency of hyper and 

hypoglycemia in the two groups. 

As evident from Figure 7, there was a significant fall in 

the perceived frequency of hyperglycemia (Ques no.2 in 

DTSQ) in both the treatment groups from week 4 

onwards and the two groups did not differ in this regard. 

There was no significant change in the perceived 

frequency of hypoglycemia (Ques No.3 in DTSQ) in 

either group. 

DISCUSSION 

T2DM is a progressive disease characterized by 

worsening glycemia; higher doses and additional 

medications are required over a period of time to meet 

treatment goals. Every year, approximately 5-10% of 

patients treated with a sulphonylurea or metformin 

monotherapy experience „secondary failure‟.
5
 Thus, more 

than one medication will be necessary for the majority of 

patients over time. 

Metformin is recommended as the initial pharmacological 

therapy, in the absence of any contraindications, due to 

its favorable effect on glycemic control, absence of 

weight gain or hypoglycemia, generally low level of side 

effects, high level of acceptance, and relatively low cost.
6 

In spite of its beneficial effects in improving glycemic 

control, very often, metformin alone is insufficient for 

achievement of good metabolic control. This necessitates 

addition of another OHA to metformin.
7
 

In the present study, there was a significant decrease in 

HbA1c in both the treatment groups from baseline to week 

16. The decrease was more with pioglitazone (0.748%) 

than sitagliptin (0.656%). But the difference between the 

two groups was not significant and based on a pre-

specified margin, sitagliptin was found to be non-inferior 

to pioglitazone. 

The reduction in HbA1c seen in our study with sitagliptin 

added to metformin was 0.656%. It was found to be in 

tune with other studies of sitagliptin combined with 

metformin done by Charbonnel et al and Hermansen et al 

who observed a reduction of 0.7% and 0.74% 

respectively.
8,9

 Both these studies were of 24 weeks 

duration. 

A 16 week study of a combination of pioglitazone with 

metformin done by Einhorn et al has shown a HbA1C 

reduction of 0.7% which is consistent with the reduction 

of 0.748% seen in our study.
10,11

 However, such reduction 

was more in similar studies but with a longer duration 

(Bolli et al, 0.9 %, 24 weeks; Matthews et al, 1% 52 

weeks).
12,13 

A significant and progressive weight gain was seen with 

pioglitazone on every visit. Whereas, weight decreased in 

the sitagliptin group during the first 4 weeks of treatment 

and then remained almost stable; with a slight trend 

toward further reduction over the subsequent treatment 

period (total 0.56 kgs mean weight loss at week 16). 

Based on the results from other studies in combination 

with metformin, sitagliptin appears to be largely weight 

neutral with results varying from weight gain observed by 

Hermansen et al (24 wks, +0.8 kg), no effect on body 

weight as seen by Raz et al (30 wks, no effect) to body 

weight reduction studied by Scott et al (18 wks, -O.4kg) 

and Nauck et al (52 wks, -1.5 kgs).
9,14-16
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In patients receiving pioglitazone in our study, body 

weight increased progressively on each visit to a total 

mean increase of 0.9 kgs at week 16. The increase in 

mean body weight in patients treated with pioglitazone 

was less than that in previous reports by Bolli et al (24 

wks study, 1.9 kgs), Einhorn et al (16 wks study, 0.95 

kgs) and Urnpierrez et al (28 wks study, 1.74 kgs).
12,17,18

 

In the present study, both the treatments were well 

tolerated and were not associated with treatment-related 

serious adverse events. In our study, mild headache, 

diarrhea and vomiting were reported by three patients in 

the sitagliptin group which were managed 

symptomatically. Such adverse effects have already been 

reported in previous studies with sitaglipin.
8,16,19

 

In our study, oedema and weight gain were the most 

common adverse events in the pioglitazone group and 

these have also been reported previously with 

pioglitazone, both as monotherapy and as combination 

with metformin.
13,18,20

 Edema has been linked to the 

precipitation of cardiac failure.
21

 In tune with previous 

reports the severity of oedema in our study was recorded 

as mild.
17,18

 

Treatment satisfaction scores from the DTSQs and 

DTSQc filled pre and post-treatment revealed that the 

treatment satisfaction for both the treatment groups using 

sitagliptin or pioglitazone in combination to metformin 

was significantly more. There were significant 

improvements in all the parameters of DTSQ 

questionnaire. There was no significant difference in the 

improvement in treatment satisfaction produced in the 

two groups though this was more with sitagliptin. 

CONCLUSION 

In this study, Sitagliptin 100mg along with Metformin 

therapy in comparison to Pioglitazone 30mg plus 

Metformin therapy was effective, well tolerated and 

improved glycemic control with negligible risk of 

hypoglycemia. Addition of Pioglitazone had cause 

oedema and weight gain to the patients whereas 

Sitagliptin caused weight loss in its patients. 
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