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Mortality and CV diseases in T1D and T2D

Rawshani A et al. NEJM 2017
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Stress-rest myocardial scintigraphy
>10% LV ischemia
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/Silent ischemia
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Hlatky MA et al. Lancet 2009.
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Raza S et al. JACC 2017
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JACC 2017
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Diabetes and CV diseases
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Italian Population >65 Years
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HF Prevalence = 5% 
HF Prevalence in T2D ≈ 40% (270 mila nel 2020 e 370 mila nel 2040) 
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Clinical Characteristics* of Patients with HF 
Preserved and Reduced LV Function

Preserved EF Reduced EF

Age, ys 74 70

Women, % 63 38

Hypertension,% 74 65

AF, % 25 23

CAD,% 46 58

Borlaugh B & Redfield M, Circ 2011*Weighted average

DM,% 38 40
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How can we decrease the Prevalence 
of CHF?

Incidence

↑ CHF Survival

Population 
Demographics

⊗
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Prevalence of ALVD in 
Population (≈EF ≤40%)

% Years
McDonagh T et al 1.4 25-74
Mosterd A et al 2.2 >55
Devereux R et al 2.1 45-74
Davies MK et al 0.9 >45
Gottdiener JS et al 2.4 >65
PAVD 1.2 >45
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LVEF <50%
10%
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Risk stratification with clinical variables - ECG abnormalities
and adding echocardiographic data

Gori M et al. Int J Cardiol 2017
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Diabetes with and without HF

Bertoni AG et al. Diabetes Care 2004
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De Groote et al. Eur Heart J 2004

1
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Int J Cardiol 2013;163:206-11, doi:10.1016/J.ijcard.2011.10.071

Cohort Study: 6.274 consecutive HF patients
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Demographic 

Non 
cardiac
(4)

Cardiac 
(6)

Senni M et al. Int J Cardiol 2013;163:206-11.
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Senni M et al. Int J Cardiol 2013;163:206-11 

Event rates for the study end-point (all-cause death or urgent heart transplant) in the derivation (n = 2012) and 
validation (n = 4049) cohorts) by deciles of 3C-HF score. 
Predicted mortality (central continuous line) with 95% confidence intervals (hatched lines) is plotted against 

observed mortality (closed squares) with 95% confidence intervals (vertical bars) 

Total population AUC = 0.82
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HEART FAILURE and HbA1c

0.5

1

5

0 5 6 7 8 9 10 11

16% decrease per 1% decrement in HbA1c

p=0.016

Updated mean HbA1c

H
az

ar
d 

ra
tio

UKPDS 35. BMJ 2000; 321: 405-12

Diapositiva preparata da MICHELE SENNI e ceduta alla Società Italiana di Diabetologia. 

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



JACC HF 2015
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Glycaemic control with sac/vals in 
diabetic patients

Seferovic JP et al. Lancet Diabetes & Endocrinology 2017

Diapositiva preparata da MICHELE SENNI e ceduta alla Società Italiana di Diabetologia. 

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



Time to insulin initiation in 
diabetic patient

Seferovic JP et al.  Lancet Diabetes & Endocrinology 2017
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Insulin use and prognosis

Nichols GA et Diabetes Care. 2001
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Proposed mechanisms by which dual inhibition of 
renin-angiotensin system and neprilysin might lead
to improved glycaemic control

Gregory Giamouzis & Javed Butler. Lancet Diabetes & Endocrinology 2017
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Effect of sac/vals on renal function in 
patients with type 2 diabetes

Packer M et al. Lancet Diabetes & Endocrinology 2018
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Comorbidity Burden & Prognosis
Impact of Comorbidities in HFpEF and HFrEF: 
Interaction analysis and Population Attributable Fraction  

 2,442 HF patients, 
 mean age 77±10, 
 65% male
 HFrEF 42%; HFpEF 58%

Similar prevalence
non-cardiac comorbidities

Iorio A, Senni M, … Eur J Heart Fail 2018

No variables had significant interactions with EF group, 
indicating no significant differences in the prognostic
impact between the 2 EF groups.
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		Noncardiac comorbidities 

		

		Crude HR

(95% CI)

		Adjusted HR

(95% CI)

		PAF exp, % (95% CI)

		PAF pop, %

(95% CI)



		All-cause mortality



		Chronic obstructive pulmonary disease

		Overall

		1.7 (1.3-2.1)

		1.6 (1.3-1.9)

		39 (18-60)

		12 (6-17)



		

		HFpEF

		1.7 (1.3-2.3)

		1.4 (1.1-1.8)

		40 (16-64)

		13 (4-21)



		

		HFrEF

		1.7 (1.2-2.3)

		1.3 (1.2-1.8)

		45 (34-86)

		12 (3-21)



		Anemia

		Overall

		2 (1.6-2.5)

		1.9 (1.5-2.4)

		59 (33-85)

		18 (13-22)



		

		HFpEF

		1.6 (1.2-2.1)

		1.9 (1.4-2.6)

		42 (11-72)

		16 (2-24)



		

		HFrEF

		2.7 (2-3.8)

		1.9 (1.2-2.5)

		80 (41-98)

		23 (14-30)



		Chronic kidney disease

		Overall

		1.9 (1.5-2.3)

		1.7 (1.3-2.0)

		30 (14-42)

		21 (9-32)



		

		HFpEF

		1.6 (1.2-2.1)

		1.6 (1.3-2.1)

		28 (4-42)

		18 (6-30)



		

		HFrEF

		2.4 (1.7-3.3)

		1.9 (1.7-2.3)

		35 (12-56)

		26 (11-42)



		Diabetes mellitus

		Overall

		1.3 (1.1-1.6)

		1.4 (1.2-1.7)

		39 (18-60)

		18 (12-23)



		

		HFpEF

		1.3 (1.1-1.6)

		1.6 (1.4-2.4)

		32 (7-57)

		15 (5-25)



		

		HFrEF

		1.7 (1.3-2.3)

		1.8 (1.3-2.2)

		40 (14-86)

		22 (11-33)



		Peripheral vascular disease

		Overall

		1.3 (1.1-1.7)

		1.1 (0.9-1.5)

		-

		-



		

		HFpEF

		· (0.9-1.5)

		1.2 (1.1-1.9)

		-

		-



		

		HFrEF

		1.7 (1.3-2.5)

		1.3 (1.1-1.8)

		-

		-









Myocardial-Vascular Dysfunction and 
Remodeling 

*Reactive Oxygen Species
**Peroxynitrite
**Vascular Cell Adhesion Molecule
***Trasforming Growth Factor β

Vascular dysfunction

Fibrosis

Modified from:
Paulus and Tschoepe, JACC 2013 L.IT.MA.05.2017.2516
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HFpEF: Pathophysiology

Heterogeneity
in HFpEF

Senni M et al.  Eur Heart J 2014
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Gori M, Iacovoni A, Senni M. Heart Fail Rev 2017
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Myocyte hypetrophy
LV stiffness
Fibroblast proliferation

Fibroblast proliferation
Diuresis and natriureis

Endothelial dysfunction
Fibroblast proliferation
Arterial stiffness

NPs
ADM

CGRP
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Substrates
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Multiorgan
beneficial effect

Inhibited by 
RAAS inhibitors

Myocardium action

Volume overload

Improvement of 
arterial ventricular
coupling

LVEDP 
rest/effort

HF signs
and symptoms

Neprilysin inhibition NPs

Potential Sacubitril/valsartan mechanisms of action in HFpEF patients

Gori M, D’Elia E, Senni M. Int J Cardiol (in press)
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HFpEF:  Therapy 2018
NYHA I NYHA II NYHA III NYHA IV

?

Diuretics ?

?

?

?

?
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• VASODILATORS : V-HeFT I, PROFILE, FIRST --

• ACE INHIBITORS : V-HeFT II,  CONSENSUS, SAVE, --
SOLVD TREAT/PREV, 
NETWORK, ATLAS

• AII R ANTAGONISTS: ELITE, RESOLVD, ELITE II, VAL-HeFT --

• Ca ANTAGONISTS : PRAISE, V-HeFT III, MACH-1 --

• DIGITALIS : CAPTOPRIL-DIGOXIN MRG, CADS, --
RADIANCE, DIG

• INOTROPES : PROMISE, VEST, PRIME II --

• AMIODARONE : GESICA, CHF-STAT --

• BETA-BLOCKERS : XAMOTEROL, MDC, CIBIS I, CIBIS  II, --
ANZ, US  CARVEDILOL, MERIT, BEST

COPERNICUS, CAPRICORN

•\:

RANDOMIZED CLINICAL TRIALS in  HEART FAILURE (1986-20018)
HF

(including diabetes)
HF and diabetes

Diapositiva preparata da MICHELE SENNI e ceduta alla Società Italiana di Diabetologia. 

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



Diapositiva preparata da MICHELE SENNI e ceduta alla Società Italiana di Diabetologia. 

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



Diapositiva preparata da MICHELE SENNI e ceduta alla Società Italiana di Diabetologia. 

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



Forest plot for congestive heart failure

BMJ 2011;343:d4169 doi: 10.113
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Probability of HF-related events with intensive glucose-lowering versus 
standard treatment

Am Heart J 2011;162:938-948
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Why hasn’t intensive glucose control 
decreased HF?

 Wrong hypothesis
 Wrong trials
 Wrong patients
 Wrong intervention…
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Proportion of patients with HF who died at 2-
year follow-up by quintiles of  HbA1c

J Am Coll Cardiol 2009;54:422– 428
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Empaglifozin inT2D patients with and without
HF – EMPA-REG Outcome Trial

Fitchett D et al. EHJ 2016
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