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Abstract 
Background: Sitagliptin is a DPP-4 inhibitor that became available for use in many countries 

after its approval by the US Food and Drug Administration (FDA)   in 2006. This study was 

conducted to examine the effects of sitagliptin monotherapy (100 mg, once daily for 12 weeks) 

on glycemic control, lipid profile, blood pressure and quality of life (QOL) in Egyptian newly-

diagnosed type 2 diabetes mellitus (T2DM) patients. Methods: A prospective open-label study in 

which 72 newly-diagnosed type 2 diabetic patients with poor glycemic profiles (HbA1c > 7.2 %) 

in spite of receiving medical diet and exercise were recruited. The participants received 100 mg 

of the DPP-4 inhibitor sitagliptin once daily for 12 weeks. Results: After 12 weeks of sitagliptin 

monotherapy, HbA1c decreased significantly from 8.6% ± 1.8 at baseline to 7.42 % ± 0.8 % at 

12 weeks (P < 0.05). Systolic blood pressure (SBP) decreased significantly from 136 ± 18 

mmHg at baseline to 130 ± 17 mmHg at 12 weeks (P < 0.05). Significant changes were seen in 

diastolic blood pressure (DBP), which decreased from 76 ± 12 mmHg at baseline to 72 ±11 

mmHg at endpoint (P < 0.05). Significant reductions in serum levels of total cholesterol (TC) 

and triglycerides (TG) were also detected (TC: 201 ± 40 to 190 ± 38 mg/dl, p < 0.05; TG: 161 ± 

171to 135 ± 122 mg/dl, p < 0.05). Low-density lipoprotein cholesterol (LDL-C) decreased 

significantly from 118 mg/dl at baseline to 110 mg/dl at 12 weeks. No significant changes were 

noted in serum high-density lipoprotein cholesterol (HDL-C). Furthermore, the Diabetes 

Symptomatic Score (an index of quality of life) improved significantly (4.3 ± 4.32 to 2.7 ± 3.64, 

p < 0.05). Conclusions: Sitagliptin improve not only glycemic control, but also blood pressure, 

lipid profile, and quality of life (QOL).  
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Introduction 

Diabetes mellitus is a group of metabolic disease characterized by hyperglycemia resulting from 

defects in insulin secretion, insulin action, or both. Diabetes causes about 5% of all deaths 

globally each year. The chronic hyperglycemia of diabetes is associated with long term damage, 

dysfunction, and failure of various organs, especially the eyes, kidneys, nerves, heart, and blood 

vessels. It is estimated that 50% of people with diabetes die of cardiovascular disease (CVD) 

including coronary artery disease, hypertension and stroke. Low density Lipoprotein (LDL) is 

considered as an independent risk factor for the development of CVD [1]. The risk for CVD is 

higher in diabetic subjects than non-diabetic subjects [2]. In 2006, the US Food and Drug 

Administration approved the dipeptidyl peptidase-4 (DPP-4) inhibitor sitagliptin. DPP-4 

inhibitors are a new class of anti-diabetic drugs that exhibit different mechanisms of action from 

conventional anti-diabetic drugs. Drugs that mimic or enhance the physiological actions of 

incretin hormones are therapeutic innovations for managing type 2 diabetes [3,4]. In response to 

a meal, the intestinal hormones, glucagon-like peptide-1 (GLP-1) and glucose-dependent 

insulinotropic peptide (GIP) are released to stimulate insulin secretion and suppress glucagon 

release, delay gastric emptying, and increase satiety [5,6]. GLP-1 and GIP receptors are located 

not only on pancreatic β cells but are also distributed widely in the body, and have been found to 

mediate diverse physiological actions [7-10]. Incretin-stimulated insulin release depends on the 

level of blood glucose. The incretin hormones are rapidly degraded by DPP-4 [11]. Sitagliptin 

binds to DPP-4 and prevents the breakdown of GLP-1and GIP [12]. DPP-4 inhibitors 

administered from the early stages of diabetes help to protect pancreatic β cells and control 

glucagon secretion, combining reliable hypoglycemic action and safety, inhibiting the 

progression of diabetes and maintaining glycemic control, along with affording cardiovascular 

protection and anti-arteriosclerotic action [13-16]. DPP-4 inhibitors are associated with a lower 

incidence of hypoglycemia than conventional hypoglycemic drugs. In this study, we particularly 

focused on the effects of once-daily sitagliptin 100 mg on glycemic control, lipid profile, blood 

pressure and quality of life in Egyptian newly-diagnosed type 2 diabetes mellitus (T2DM) 

patients. 

 

Materials and Methods 

The Research Ethics Committees at the Faculty of Pharmacy, October 6 University and Al-Amal 

Specialized Hospital, Cairo, Egypt approved this study and oral informed consent was obtained 

from all participants. A total of 72 newly-diagnosed subjects aged 22-64 years of both sexes who 

were fulfilling the WHO diagnostic criteria for Type-2 DM will be included in the study. All 

patients demonstrate poor glycemic control profiles (HbA1c ≥ 7.2%) in spite of receiving a 

medical diet, therapeutic exercise were recruited.  

The exclusion criteria were treatment with insulin, a history of severe diabetic ketoacidosis or 

coma, severe infection, severe trauma, pregnancy, breast-feeding, renal impairment, liver 

dysfunction and patients whose antihypertensive and/or lipid medications had been changed 

during the study period.  

All subjects received 100 mg sitagliptin, once a day for 12 weeks. Venous blood samples will be 

collected from all the subjects after at least 8 hours fasting. The Serum will be later used for 

analyzing HbA1c, Lipid Profile: Serum Total cholesterol (TC), HDL-cholesterol (HDL-C), 

serum triglycerides (TG) and LDL-cholesterol (LDL-C). HbA1c will be assayed by ion-

exchange resin method, serum TC and HDL-C will be assayed by the CHOD-PAP method, 
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LDL-C will be calculated using Friedwald’s formula and serum TG wil be assayed by GPO- 

Trinder method. 

Diabetes Symptomatic Score (DSS), a method for assessing QOL described by Sakamoto et al., 

2013 [17] is calculated as the sum of the scores, graded 1 to 5, for 10 diabetes-related symptoms 

(Table 1). 

 

Table 1. Checklist of Diabetes Symptomatic Score. 

 Components of Diabetes Symptomatic Score 

1 Are you often thirsty? 

2 Do you produce urine frequently? 

3 Are you worried about urinary smell? 

4 Do you feel numbness of your extremities? 

5 Do you have edema in your legs? 

6 Do you have cramps in your legs? 

7 Are you insensitive to the pain of a small wound or burn? 

8 Do you have a feeling of listlessness? 

9 Do you feel lightheaded? 

10 Is your vision blurry? Is your eyesight getting worse? 

 

Diabetes Symptomatic Score is used to measure the grade of ten diabetic symptoms. Patients 

with a high score have worsening of diabetic symptoms. None: 0 point, Rare: 1 point, 

Sometimes: 2 points, Frequent: 3 points, Always: 4 points. Maximum: 40 points. 

 

Statistics 

Values are expressed as the mean ± SD. The paired t-test was used to compare changes in the 

values of HbA1c, BP and lipid profile, from baseline to after 12 weeks of treatment. To compare 

changes in the values of the Diabetes Symptomatic Score, we used the Wilcoxon signed-rank 

test. Values of p < 0.05 were considered to be statistically significant. 

 

Results 

Table 2 shows the demographic characteristics of the study subjects prior to initiating sitagliptin 

therapy. 

 

Table 2. Baseline demographics. 

 Enrolled subjects 

           (n = 72) 

Age (years) 22-64 

Gender Male: 80% (n = 58), Female: 20% (n = 14) 

Obesity (BMI > 25 Kg/m
2
) 65% (n = 47) 

BMI: Body mass index  

 

The baseline and endpoint (after 12 weeks) values for HbA1c, blood pressure (SBP and DBP), 

lipid profile (TC, TG, LDL-C, and HDL-C) and Diabetes Symptomatic Score are listed in Table 

3. 
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Table 3. HbA1c, blood pressure, lipid profile, and Diabetes Symptomatic Score After 12-weeks 

of Sitagliptin monotherapy. 

  Baseline 12 weeks 

HbA1c (%) 8.6% ± 1.8 7.42 % ± 0.8* 

SBP (mmHg) 136 ± 18 130 ± 17* 

DBP (mmHg) 76 ± 12 72 ±11* 

TC (mg/dl) 201 ± 40 190 ± 38* 

TG (mg/dl) 161 ± 28 135 ± 36* 

LDL-C (mg/dl) 118 ± 43 110 ± 52* 

HDL-C (mg/dl) 56.2 ± 15.2 56.8 ± 14.9 

DSS 4.3 ± 4.32 2.7 ± 3.64** 

HbA1c, hemoglobin A1c; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total 

cholesterol; TG, total triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-

density lipoprotein cholesterol; DSS, Diabetes Symptomatic Score.* P < 0.05, vs. baseline, 

paired t-test, ** P < 0.05, vs. baseline, Wilcoxon signed-rank test. 

 

As shown in Figure 1, the administration of sitagliptin decreased HbA1c significantly from 8.6% 

± 1.8 at baseline to 7.42 % ± 0.8 % at 12 weeks (P < 0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

As demonstrated in Figures 2a and 2b, systolic blood pressure (SBP) decreased significantly 

from 136 ± 18 mmHg at baseline to 130 ± 17 mmHg at 12 weeks (P < 0.05). Significant changes 

were also seen in diastolic blood pressure (DBP), which decreased from 76 ± 12 mmHg at 

baseline to 72 ±11 mmHg at endpoint (P < 0.05). 
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Significant reductions in serum levels of total cholesterol (TC) and triglycerides (TG) were also 

detected (TC: 201 ± 40 to 190 ± 38 mg/dl, p < 0.05; TG: 161 ± 171to 135 ± 122 mg/dl, p < 0.05) 

(Figs. 3a, 3b). Low-density lipoprotein cholesterol (LDL-C) decreased significantly from 118 

mg/dl at baseline to 110 mg/dl at 12 weeks (Fig. 3c). No significant changes were noted in serum 

high-density lipoprotein cholesterol (HDL-C) (Fig. 3d).  

 

 

 
 

The Diabetes Symptomatic Score (an index of quality of life) improved significantly from 4.3 ± 

4.32 at baseline to 2.7 ± 3.64 at endpoint, p < 0.05) (Fig. 4). Among the 10 diabetes symptoms 

(Table 2), scores regarding thirst, urination and numbness were decreased at 12 weeks, p < 0.05). 
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Discussion 

In our study, the HbA1c levels were reduced at 12 weeks by 0.66% after treatment with 

sitagliptin at a dose of 100 mg once daily. Our results are similar to those of previous studies and 

reviews reported by Herman et al. [18] Aschner et al. [19], Nonaka et al. [20], and Petrie [21]. 

The reduction of HbA1c levels by 0.66% falls within the range described by Nathan et al. [22] 

who reported that the expected percentage decrease in HbA1c levels is 1.0% to 2.0% with 

metformin monotherapy, 1.0% to 2.0% with sulfonylureas, 0.5% to 1.0% with glinides, 0.5% to 

0.8% with α-glucosidase inhibitors, 0.5% to 1.4% with thiazolidinediones and 0.5% to 0.8% with 

DPP-4 inhibitors.  

 

In our study, systolic and diastolic blood pressure decreased after 12 weeks of sitagliptin 

monotherapy. These results are consistent with those reported by Mistry et al. [23], Ogawa et al. 

[24], and Kubota et al. [25]. Sitagliptin, being a DPP-4 inhibitor, increase the levels of GLP-1, 

possibly leading to vasodilation and blood pressure reduction. The mechanisms of sitagliptin-

induced reduction of blood pressure can be ascribed to: (a) GLP-1 receptor-dependent, nitric 

oxide- and endothelium-independent vasodilatory effect of GLP-1 [26] and, (b) GLP-1-induced 

increases in urinary sodium excretion (natriuresis) via the proximal renal tubule [27]. 

 

Elevated TG and LDL-C, and reduced HDL-C, are associated with increased risk of CVD [28]. 

In our study, serum levels of TC, TG and LDL-C decreased significantly after 12 weeks of 

sitagliptin monotherapy. Significant reductions in postprandial TG, apolipoprotein B-48 (ApoB-

48, a LDL), very low density lipoprotein cholesterol (VLDL-C) and free fatty acids (FFAs) have 

been reported following sitagliptin treatment [29]. Postprandial TG and ApoB-48 reductions 

have also been reported following vildagliptin [30] and alogliptin [31] treatments.  

 

The hypolipidemic effect of sitagliptin may be related to GLP-1 mediated decrease in intestinal 

lymph flow, inhibition of TG absorption from the intestines and reduced VLDL release from the 

liver [32]. The DPP-4 inhibitor, vildagliptin, has been shown to reduce the hepatic expression of 

genes important for cholesterol synthesis, including phosphomevalonate kinase and mevalonate 

decarboxylase in mice [33]. In addition, Flock et al. [33] reported that prolonged DPP-4 

inhibition modulates the expression of genes important for fatty acid oxidation, including acyl-

coenzyme dehydrogenase and Acyl-CoA synthetase. 

 

In studies including a meta-analysis, DPP-4 inhibitor therapy was shown to reduce 

cardiovascular events [34, 35]. In the present study, sitagliptin was shown to lower blood 

pressure and lipid levels, which may contribute to the reduction of cardiovascular events in type 

2 diabetic patients. 

 

The Diabetes Symptomatic Score, an index of QOL also decreased after sitagliptin treatment. 

Scores regarding thirst, urination, and numbness (paresthesia) were significantly decreased 12 

weeks after sitagliptin treatment. Frequent thirst (polydipsia) and urination (polyuria) are caused 

by hyperglycemia-induced osmotic diuresis [36] and/or neurogenic bladder [37]. The 

improvement in glycemic control after sitagliptin treatment may be responsible for significant 

reductions in the rates of polydipsia and polyuria.  
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Paresthesia of the extremities is associated with atrophy and/or degeneration of some myelinated 

and unmyelinated nerve fibers [38]. Hyperglycemia leads to the development of macrovascular 

and microvascular disease in diabetic nerve tissue via several mechanisms, including oxidative 

stress [39], the polyol pathway flux [40] and extensive protein glycation of nerve tissues [41]. 

We assume that both glycemic control and vasodilatation, a direct action of DPP-4 inhibitors, 

leads to The sitagliptin-induced improvement in paresthesia may be related to reduction of the 

elevated intraneuronal glucose level and enhanced blood flow to the affected nerves in patients 

with diabetic neuropathy. 

 

Conclusions 

  

In conclusion, in this 12-week study, once-daily sitagliptin monotherapy seems to be effective 

not only in lowering blood glucose but also for improving blood pressure, lipid profile, diabetes 

symptoms and quality of life in patients with T2DM. 
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