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Total population No-CHD 

2.36* 5.14* 3.79* 5.48*Relative Risk

Framingham Study, 18-yrs Follow-up
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Non diabetics

Diabetics

Kannel WB, JAMA 1979

Già si sapeva (1979) !



SGLT2i



ESC and ADA/JAAC Position statements



Outline

• Dimensione del problema
• Definizioni, storia naturale e fenotipi
• Come trovare i pazienti a rischio
• Cosa fare e non fare una volta che li abbiamo trovati



€ 2.833/anno/pt

Diabete & HHF: italia 

40%



Incidenza di HHF nel diabete 1 & 2 (2004-14)

McAllister DA et al Circulation 2018

Scozia (3.25 M)
136,042 T2D
18,240 T1D

RR 6.0

RR 3.0

RR 9.0



Diabete & HHF: anticipa di 10 anni la dx

McAllister DA et al Circulation 2018



Diabete & HHF: = mortalità a 30gg

McAllister DA et al Circulation 2018



Diabetes and pre-diabetes & HF outcomes (GISSI)

Dauriz M et al Am J Heart Assoc 2017

N=6,935 (78.3% men)
amb. patients with CHF
Age 67+/-11
LVEF 33+/-8
41% DM (Known 28%)
29% PreD (HbA1c 6-6.4%)

Among Diab
HbA1c >7.5 vs <6.5
All cuse death
RR 1.22 [1.02-1.43]

all‐cause deathAll-cause death or CV hospitalization



Outline

• Dimensione del problema
• Definizioni, storia naturale e fenotipi
• Come trovare i pazienti a rischio
• Cosa fare e non fare una volta che li abbiamo trovati



Insufficienza cardiaca (Heart failure)
Sindrome clinica complessa e progressiva risultante dall’incapacità del cuore di
mantenere la propria funzione (perfusione tissutale) indipendentemente dalla
natura del danno iniziale. E’ una condizione cronica in cui i meccanismi fisiologici
ed i farmaci riescono a mantenere un normale/soddisfacente compenso
emodinamico.

Scompenso cardiaco (Decompensated HF)
Condizione acuta o subacute in cui si perde il normale compenso emodinamico
con sofferenza di organi o tessuti.

Definizioni



2 maggiori

1 maggiore + 2 minori

Sintomi di scompenso cardiaco



Egerstedt, 2019, Nature comm

Storia naturale HF
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Non chiamatelo 
scompenso «diastolico»!

Disfunzione diastolica
&

sistolica subclinica

Disfunzione 
sistolica e diastolica

Fenotipi di HF



Redrawn from EPICA Study; Eur. J. Heart Fail. 4 (4), 531–539 (2002)

European community-based cohort

Prevalenza di HFpEF vs HFrEF ed età



Fenotopi di HFpEF

38%

35%

26%
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• Cosa fare e non fare una volta che li abbiamo trovati



10-Year Heart Failure 
Risk Calculator
Pooled Cohort 
Equations to Prevent HF 
(PCP-HF)
http://hf-risk-
calculator.surge.sh/

No diabetes
9.4%

FPG=100 15.9%

140 = 25.8%

Diabete & HHF: come stimare il rischio individuale



Diabete & rischio di HF vs controllo dei FR

Sattar N, Circulation 2023 and  Raswani A, NEJM 2017



• Reduced L or R VF
• (Reduced EF, GLS <16, TAPSE <1.5)
• Ventricular hypertrophy
• Chamber enlargement
• Wall motion abnormalities
• Valvular heart disease

100% 50-60%
10%

HHF: come fare diagnosi precoce (Stage B)

NTproBNP ≥125 pg/mL

>2.8 m/sec

>14

>34 ml/m2



ESC Guidelines 
2016



Diagnosis of Nonischemic Stage B Heart Failure in Type 2 Diabetes Mellitus
Optimal Parameters for Prediction of Heart Failure      Wang Y et al  JACC 2018

33%
17%
2 features 

8%
≥3 features 

58% !

Incident HF

LVH  HR: 2.90; p < 0.001
GLS <16% HR: 2.26; p < 0.008
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HF Primary prevention study in Stage B HF

PONTIAC STUDY

300 patients with T2D and elevated NT-proBNP (>125 
pg/ml) but free of cardiac disease were randomized. 

Control group: usual care (Diabetologists)
Intensified group: up-titration of renin-angiotensin 
system (RAS) antagonists and beta-blockers (Cardiolgists)

hospitalization/death due to cardiac disease

HR: 0.351 [0.127- 0.975]
p = 0.044

Huelssmann M et al JACC 2013



v

www.escardio.org/guidelines

©
ES

C

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Treatment of hypertension is recommended to prevent or delay the onset of HF, 
and to prevent HF hospitalizations. I A

Treatment with statins is recommended in patients at high risk of CV disease or 
with CV disease in order to prevent or delay the onset of
HF, and to prevent HF hospitalizations.

I A

SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin, 
sotagliflozin) are recommended in patients with diabetes at high risk of CV disease
or with CV disease in order to prevent HF hospitalizations.

I A

Counselling against sedentary habit, obesity, cigarette smoking, and alcohol abuse 
is recommended to prevent or delay the onset of HF. I C

Recommendations for the primary prevention of heart failure in patients 
with risk factors for its development

CV=cardiovascular; HF=heart failure; SGLT2=sodium-glucose co-transporter 2.



Nauck NA, 2017, Circulation; Natali A et al, 2021, Cardiovasc Diabetol

SGLT-2i

Prevenzione secondaria Prevenzione «primaria»



• SGLT2i: unico con impatto prognostico!!

• Spironolattone ?
• Sacubitril+valsartan ?
• Nebivololo ?
• Candesartan ?

«EMPEROR PRESERVED». Anker, 2021, NEJM

-27%

SGLT-2i anche nell’ HFpEF



Nesti, 2022, Cardiovasc Diabetol

SGLT-2i e disfunzione sistolica subclinica



Grazie per l’attenzione





Nesti L et al, 2017, NMCD; Crowley MJ, 2017, Ann Intern Med

In 2006 FDA removed absolute HF contraindication

Still first choice
No RCT in HF + T2D

Metformina



Nesti L et al, 2021, Cardiovasc Diabetol.

Edema 4-7% (x3 vs placebo)

Sinergico con insulina (+20%)

80-90% 10-20%

VEGF

L-type Ca channel

NH3
AQP
ENaC ?

NO in HF (NYHA II-IV)

CAUTELA nei soggetti a rischio di HF

Da evitare associazione con insulina

Pioglitazone



Nauck NA, 2017, Circulation; Natali A et al, 2021, Cardiovasc Diabetol

DPP-4i, GLP-1Ra, SGLT-2i

GLP-1Ra

SGLT-2i
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