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Statin pleiotrophy
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Genetic Deletion or Pharmacological Inhibition of Dipeptidyl Peptidase-4 
Improves Cardiovascular Outcomes After Myocardial Infarction in Mice

Sauvè et al. Diabetes 2010
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DPP-4 Inhibition by Sitagliptin Improves the Myocardial Response to Dobutamine 
Stress and Mitigates Stunning

Read et al. Circulation 2010
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Vildagliptin improves endothelium-dependent vasodilatation in type 2 diabetes

Endotelio-
dipendente

Endotelio-
indipendente

Van Poppel et al. Diabetes Care 2011
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DPP4i CVOTs
SAVOR – 16k pts – 2.1 yr f-up

TECOS – 14k pts – 3.0 yr f-up

EXAMINE– 5.3k pts – 1.5 yr f-up
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DPP-4i: meccanismo d’azione

Drucker DJ, Diabetes Care 2007
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DPP-4i: meccanismo d’azione
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Mulvihil et al. Cell Metab 2017
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Pleiotropismo dei DPP-4i

Fadini et al. Vasc Pharmacol 2011

DPPDPP--4 4 
activityactivity
DPPDPP--4 4 

activityactivity

DPP-4
inhibitors

GLP-1

Metabolic 
effects

SDF-1α

EPC
Vascular 

protection

Endothelium

Smooth 
muscle

Pancreas

Stomach

eNOSeNOS

Akt
Inflammation

Neuropeptides

MCP-1, IL-6, TNF-α

Blood 
pressure

NPY SP

Angioedema

ACEiBone 
marrow

Myocardial 
protection

Inotropism

Glucose uptake

Inotropism

BNPs

Diapositiva preparata da GIAN PAOLO FADINI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



DPP-4 pleiotrophy

Ussher & Drucker, Endocr Rev 2012

A major regulator of 
stem cell egress 
from the bone 

marrow
Sitagliptin
Linagliptin
Saxagliptin
Vildagliptin

Increase 
stem/progenitor cells

Diapositiva preparata da GIAN PAOLO FADINI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Fadini et al. Cardiovasc Res 2010

The balance between damage and repair
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Circ Res 2016

Circ Res 2016

Circ Res 2015
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Fadini et al. Diabetes Care 2016
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A controlled, non-randomized clinical
trial comparing 4-week sitagliptin
(n=16) versus no additional
treatment (n=16) on top of
metformin and/or secretagogues in
type 2 diabetic patients.
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Fadini et al. Diabetes Care 2010

Sitagliptin increases circulating EPCs in T2D
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Rapid effect of Linagliptin on circulating EPCs in T2D
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Fadini et al. JCEM 2015

A randomized placebo-controlled cross-over trial to test the effects of 4-day 
linagliptin therapy on circulating EPCs in T2D
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Poncina et al. Cardiovasc Diabetol 2014

DPP-4i saxagliptin improves function of EPCs
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Vildagliptin but not glibenclamide increases EPCs

Dei Cas et al. Cardiovasc Diabetol 2017

Glibenclamide subtrated effect (β-coefficient)

CD34+KDR+ EPCs Total SDF-1α
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DPP4i CVOTs
SAVOR – 16k pts – 2.1 yr f-up

TECOS – 14k pts – 3.0 yr f-up

EXAMINE– 5.3k pts – 1.5 yr f-up
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Scirica et al. Circulation 2014

Risk of hospitalization for heart failure in the SAVOR trial
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The absolute risk excess for heart failure with saxagliptin was greatest in the highest NT-
proBNP quartile (2.1%)

SAVOR-TIMI: Sorprese

Scirica et al. Circulation 2014
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DPP-4i e BNP

Fadini et al. Cardiovasc Diabetol 2017
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DPP-4 pleiotrophy

Subramanian et al. ATVB 2014

Stromal Cell–Derived Factor 1 
as a Biomarker of Heart Failure and Mortality Risk

After adjusting for clinical risk factors, 
SDF-1 levels were associated with heart 
failure (P=0.04) 

but not with CVD (P=0.39) 

or myocardial infarction (P=0.10). 

The association was attenuated after 
adjustment for high-density lipoprotein-
cholesterol
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“DPP-4 inhibition increases the concentrations of biologically 
active/intact SDF-1α, whereas in studies showing an inverse 
association between SDF-1α concentrations and adverse 
cardiovascular outcomes, total (mostly cleaved and biologically 
inactive) SDF-1α was measured”
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Fadini & Avogaro Diabetes Care 2015

DPP-4i e microangiopatia
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DPP-4 pleiotrophy

Ussher & Drucker, Endocr Rev 2012

Sympathetic 
overactivity
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Devin et al. Hypertension 2014
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ViVIDD trial

McMurray et al. JACC Heart Fail 2018

254 patients with T2D and heart failure NYHA I-III and EF <40%
Randomized to vildagliptin vs placebo (about 30% discontinuation)

LV-EDV increased more with vildagliptin by 17.1 ml (95% CI: 4.6 to 29.5 ml; p=0.007) 
LV-ESV increased more with vildagliptin by 9.4 ml (95% CI: 0.49 to 19.4 ml; p=0.062)
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Risk of hospitalization for heart failure in patients with type 2 diabetes newly treated with 
DPP-4 inhibitors or other oral glucose-lowering medications: a retrospective registry study 
on 127,555 patients from the Nationwide OsMed Health-DB Database

Fadini et al. Eur Heart J 2015
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DPP-4i SU DPP-4i SU
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Fadini et al. DOM 2017
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Conclusions
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