
© 2016 Evans et al. This work is published by Dove Medical Press Limited, and licensed under a Creative Commons Attribution License.  
The full terms of the License are available at http://creativecommons.org/licenses/by/4.0/. The license permits unrestricted use, distribution, 

and reproduction in any medium, provided the original author and source are credited.

© 2016 Evans et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Vascular Health and Risk Management  2016:12 337–340

Vascular Health and Risk Management Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
337

S H O RT  R E P O RT

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/VHRM.S112148

Blood pressure and fasting lipid changes after 
24 weeks’ treatment with vildagliptin: a pooled 
analysis in >2,000 previously drug-naïve patients 
with type 2 diabetes mellitus

Marc Evans1

Anja Schweizer2

James E Foley3

1Diabetes Resource Centre, 
Llandough Hospital, Cardiff, UK; 
2Medical Affairs Cardio Metabolic, 
Novartis Pharma AG, Basel, 
Switzerland; 3Medical Affairs Cardio-
Metabolic, Novartis Pharmaceuticals 
Corporation, East Hanover, NJ, USA

Introduction: We have previously shown modest weight loss with vildagliptin treatment. Since 

body weight balance is associated with changes in blood pressure (BP) and fasting lipids, we 

have assessed these parameters following vildagliptin treatment.

Methods: Data were pooled from all double-blind, randomized, controlled, vildagliptin mono-

therapy trials on previously drug-naïve patients with type 2 diabetes mellitus who received 

vildagliptin 50 mg once daily (qd) or twice daily (bid; n=2,108) and wherein BP and fasting 

lipid data were obtained.

Results: Data from patients receiving vildagliptin 50 mg qd or bid showed reductions from 

baseline to week 24 in systolic BP (from 132.5±0.32 to 129.8±0.34 mmHg; P<0.0001), diastolic 

BP (from 81.2±0.18 to 79.6±0.19 mmHg; P<0.0001), fasting triglycerides (from 2.00±0.02 

to 1.80±0.02 mmol/L; P<0.0001), very low density lipoprotein cholesterol (from 0.90±0.01 

to 0.83±0.01 mmol/L; P<0.0001), and low density lipoprotein cholesterol (from 3.17±0.02 to 

3.04±0.02 mmol/L; P<0.0001), whereas high density lipoprotein cholesterol increased (from 

1.19±0.01 to 1.22±0.01 mmol/L; P<0.001). Weight decreased by 0.48±0.08 kg (P<0.001).

Conclusion: This large pooled analysis demonstrated that vildagliptin shows a significant 

reduction in BP and a favorable fasting lipid profile that are associated with modest weight loss.
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Introduction
We have previously pooled data on vildagliptin monotherapy to compare body weight 

changes as a function of glycemic control at baseline and showed that, on an average, 

weight loss is observed with vildagliptin at the glycemic levels at which treatment is 

often initiated.1 Weight loss is associated with changes in blood pressure (BP) and 

fasting lipids. Data regarding BP and fasting lipids from the studies on dipeptidyl 

peptidase-4 (DPP-4) inhibitors are limited and may be confounded by variations 

among these studies in terms of the variable effects of other oral antidiabetic drugs, 

baseline adiposity, and insulin resistance that are also associated with changes in BP 

and fasting lipids.2–6

Here, we aimed to assess the impact of vildagliptin treatment on BP and fasting 

lipids and correlated these changes with changes in weight, body mass index (BMI), 

and homeostatic model assessment insulin resistance (HOMA-IR). To address these 

questions, we employed a large (>2,000) vildagliptin pooled monotherapy database.

Correspondence: Marc Evans
Diabetes Resource Centre, Room 18 
On-Call Landing, Llandough Hospital, 
Penlan Road, Penarth, CF64 2XX, 
Cardiff, UK
Tel +44 29 2071 6871
Fax +44 29 2071 6844
Email marclyndon1@hotmail.com

Journal name: Vascular Health and Risk Management 
Article Designation: SHORT REPORT
Year: 2016
Volume: 12
Running head verso: Evans et al
Running head recto: BP and fasting lipid changes with vildagliptin
DOI: http://dx.doi.org/10.2147/VHRM.S112148

http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress


Vascular Health and Risk Management  2016:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

338

Evans et al

Methods
Patients and study design
Data were pooled from eight, double-blind, randomized, 

controlled, vildagliptin monotherapy trials, including 

2,108 previously drug-naïve patients with type 2 diabetes 

mellitus, who received vildagliptin 50 mg once daily (qd) 

(n=329) or twice daily (bid) (n=1,779) as a monotherapy 

and underwent an actual as well as a prespecified study 

visit, wherein weight, BP, and fasting lipids were assessed 

at week 24 (studies 1–3, 5, 9, and 12–14 enumerated in 

Table 1 from a review by Dejager et al7). The data resides 

in the Novartis vildagliptin database and was extracted 

and analyzed by Novartis database associates, as directed 

by the authors. 

Assessments
Laboratory parameters were assessed by central laboratories: 

Bioanalytical Research Corporation-EU (Ghent, Belgium), 

Diabetes Diagnostics Laboratory (Columbia, MO, USA), and 

Covance (Geneva, Switzerland; Singapore; or Indianapolis, 

IN, USA). HOMA-IR was calculated based on the following 

formula: HOMA-IR = (fasting insulin [uU/mL]) × (fasting 

glucose [mmol/L])/22.5.

Data analysis
A linear regression model was applied to analyze the changes 

in BP and fasting lipid parameters relative to body weight 

changes, with/without adjusting for BMI and HOMA-IR.

Ethics and good clinical practice
All study participants provided written informed consent. 

All protocols were approved by the independent ethics 

 committee/institutional review board at each study site or 

country. All studies were conducted using Good Clinical 

Practice and in accordance with the Declaration of Helsinki.

Results
This pooled analysis included 2,108 patients (54.6% male) 

with mean (± standard error) age 54.8±0.3 years, BMI 

30.9±0.1 kg/m2, type 2 diabetes mellitus duration 2.1±0.1 

years, glycated hemoglobin (HbA1c) 8.4%±0.0%, and 

fasting plasma glucose 9.9±0.1 mmol/L. Vildagliptin treat-

ment (50 mg qd or bid) for 24 weeks resulted in modest but 

highly significant reductions in both systolic (2.70 mmHg) 

and diastolic (1.64 mmHg) BP. Fasting triglycerides (TG), 

very low density lipoprotein (VLDL) cholesterol, and low 

density lipoprotein (LDL) cholesterol decreased by 0.2, 0.07, 

and 0.13 mmol/L, respectively. Similarly, total cholesterol 

and non-high density lipoprotein (non-HDL) cholesterol 

decreased by 0.18 and 0.21 mmol/L from baseline, respec-

tively. HDL cholesterol increased by 0.03 mmol/L and weight 

decreased by 0.48 kg (Table 1).

A linear regression model was used to analyze the 

relationship between the aforementioned BP and fasting 

lipid levels with weight changes, degree of adiposity as 

assessed by baseline BMI, and degree of insulin resistance 

as assessed by HOMA-IR. The changes in systolic (Figure 

1A) and diastolic (Figure 1B) BP from baseline to 24 

weeks relative to changes in weight showed positive slopes 

of 0.71 (r2=0.04; P<0.001) and 0.40 (r2=0.03; P<0.001), 

respectively. These values did not improve by adjusting 

for BMI and HOMA-IR. Positive slopes of 0.023 (r2=0.01; 

P<0.0001) and 0.010 (r2=0.01; P<0.0001) were observed 

for changes in TG (Figure 1C) and VLDL cholesterol 

Table 1 Mean changes in blood pressure, fasting lipid parameters, and weight with vildagliptin at week 24

Parameters Vildagliptin qd/bid n=2,108 Mean change P-value

Baseline value Endpoint value

BP parameters, mean ± SE
Systolic BP, mmHg 132.5±0.32 129.8±0.34 −2.70±0.30 <0.0001
Diastolic BP, mmHg 81.2±0.18 79.6±0.19 −1.64±0.18 <0.0001

Fasting lipid parameters, mean ± SE 
Fasting triglycerides (mmol/L) 2.00±0.02 1.80±0.02 −0.20±0.02 <0.0001
VLDL (mmol/L) 0.90±0.01 0.83±0.01 −0.07±0.01 <0.0001
LDL (mmol/L) 3.17±0.02 3.04±0.02 −0.13±0.02 <0.0001
Total cholesterol (mmol/L) 5.26±0.02 5.08±0.02 −0.18±0.02 <0.0001
Non-HDL (mmol/L) 4.07±0.02 3.87±0.02 −0.21±0.02 <0.0001
HDL (mmol/L) 1.19±0.01 1.22±0.01 0.03±0.004 <0.001

Body weight (mean ± SE, kg) 86.16±0.41 85.67±0.40 −0.48±0.08 <0.001

Abbreviations: BP, blood pressure; bid, twice daily; HDL, high density lipoprotein; LDL, low density lipoprotein; qd, once daily; SE, standard error; VLDL, very low 
density lipoprotein.
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(Figure 1D) levels from baseline to 24 weeks relative to 

changes in weight. These values improved to 0.028 (r2=0.03; 

P<0.0001) and 0.013 (r2=0.04; P<0.0001), respectively, by 

adjusting for BMI and HOMA-IR. Total cholesterol, LDL, 

and non-HDL cholesterol did not correlate with weight 

change, with or without adjusting for BMI or HOMA-IR. 

Changes in HDL cholesterol (Figure 1E) at 24 weeks rela-

tive to changes in weight showed a negative slope of 0.005 

(r2=0.009; P<0.0001), and this value did not improve by 

adjusting for BMI and HOMA-IR.

Discussion
We have previously shown that, on an average, weight 

neutrality is essentially observed at higher baselines with 

vildagliptin, while a weight loss of ~1 kg was observed in 

patients with baseline HbA1c <8% (64 mmol/mol).1 The 

current analysis also demonstrated significant reductions in 

BP with a favorable fasting lipid profile. The slopes of these 

parameters versus weight change suggest that these changes 

are at least partially explained by weight reduction. Because 

weight reduction is greatest at glycemic levels where patients 

are most often treated,1 BP and fasting lipid benefits may 

actually be therapeutically greater than those indicated by 

the averages in this pooled analysis. There is no mechanistic 

basis for predicting that similar results would not be seen 

with other DPP-4 inhibitors.

Both vildagliptin 50 mg qd or bid are indicated as mono-

therapy in many countries and clinical trials were carried 

out with both dosing frequencies. We have previously shown 

that when baseline HbA1c levels were below 8% there was 

no additional HbA1c reduction benefit to the twice daily 

dosing frequency with monotherapy.7 Sixteen percent of 

the patients in the current analysis were on the 50 mg qd 

dose; notably the 50 mg qd group was 4 years older and 

had baseline HbA1c levels 1.2% lower than the 50 mg bid 

group. Weight loss was greater in the 50 mg qd group (−1.2 

kg in the 50 mg qd group versus −0.4 kg in the 50 mg bid 

group) as predicted previously by the lower baseline HbA1c 

and presumably lower degree of glycosuria1 in the 50 mg 

qd group; the reduction in diastolic BP was ~50% greater 

and the TG reduction was ~50% lower (from a lower TG 

baseline of 1.8 versus 2.0 mmol/L) in the 50 mg qd group 

versus the 50 mg bid group; the correlations were not driven 

by inclusion of the 50 mg qd dose (data not shown). None 

of the differences were considered notable enough to justify 

reporting the data in independent pools and thus we have 
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Figure 1 Change in systolic (A) and diastolic (B) blood pressure (mmHg), change in triglycerides (C), VLDL (D), and HDL (E) (mmol/L) as a function of change in body 
weight (kg).
Notes: Solid lines are the best fit regressions from all 2,108 data points and the shaded areas represent the minimum and maximum slopes calculated from the ±95% 
confidence limits of the slopes. The X-axis limits are set to two standard deviations around the mean change in weight.
Abbreviations: HDL, high density lipoprotein; VLDL, very low density lipoprotein.
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chosen to report the BP and fasting lipids results in a single 

pool as we did previously with the weight.1

The BP and fasting lipids results are associated with 

some caveats. The average weight change is small (approxi-

mately −0.5 kg), and the measurements of BP and weight 

in the large clinical trials utilized for the current pool are 

expected to be associated with a high degree of variability, 

which presumably explains the reason for low correlation 

coefficient (r2). In contrast, the n value is very high, hence 

yielding significant slopes. Partial correlation analysis sug-

gests that the changes in TG and VLDL cholesterol are also 

partially explained by the degree of adiposity and insulin 

resistance. These effects of adiposity and insulin resistance 

or the lack thereof must be interpreted with some caution 

due to the limitations of the BMI and HOMA-IR surrogates 

of adiposity and insulin resistance measured in these clini-

cal trials. Furthermore, the studies pooled for this analysis 

were designed to assess BP and fasting lipids as secondary 

endpoints, and no data on confounding BP and lipid medica-

tions were collected.

Thus, therapeutically, DPP-4 inhibitors yield modest 

benefits of unknown clinical importance on BP and fast-

ing lipids. Although these BP and fasting lipid benefits of 

DPP-4 inhibitors have not translated into cardiovascular 

risk reduction over 3 years,8 it is possible that a primary 

prevention trial of longer duration might contribute to a 

cardiovascular benefit after a longer follow-up. Notably, 

hypotension has not been identified as a side effect with 

vildagliptin.9
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