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Gia si sapeva (1979) !

Framingham Study, 18-yrs Follow-up
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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
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Le 10 piu frequenti diagnosi principali nei diabetici ricoverati in regime ordinario in funzione del sesso
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Incidenza di HHF nel diabete 1 & 2 (2004-14)
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Diabete & HHF: anticipa di 10 anni la dx
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Diabete & HHF: = mortalita a 30gg

Case fatality (%)
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Diabetes and pre-diabetes & HF outcomes (GISSI)

N=6,935 (78.3% men)
amb. patients with CHF All-cause death or CV hospitalization o
Age 67+/-11 '
LVEF 33+/-8

41% DM (Known 28%) we
29% PreD (HbA1c 6-6.4%)
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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




Definizioni

Insufficienza cardiaca (Heart failure)

Sindrome clinica complessa e progressiva risultante dall’incapacita 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.



Sintomi di scompenso cardiaco

Table 6. Framingham Diagnostic Criteria for Heart Failure*

Major criteria Minor criteria
Acute pulmonary edema Ankle edema
Cardiomeqgaly Dyspnea on exertion
2 maggiori Hepatojugular reflex Hepatomegaly
Neck vein distension Nocturnal cough
Paroxysmal nocturnal dyspnea Pleural effusion
or orthopnea Tachycardia (> 120
1 maggiore + 2 minori Rales beats per minute)

Third heart sound gallop

*—Heart failure is diagnosed when two major criteria or one major and two minor
Criteria are met.

Adapted with permission from Maestre A, Gil V. Gallego J, Aznar J, Mora A, Martin-
Hidalgo A. Diagnostic accuracy of clinical criteria for identifying systolic and diastolic
heart failure: cross-sectional study. ) Eval Clin Pract. 2009,15(1):60.



Storia naturale HF

Population-based Transplant
nested case-cohort Manifest HF Advanced HF recipients
(n = 768 of which @ @ @
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Fenotipi di HF

Disfunzione diastolica
&
sistolica subclinica

Non chiamatelo
scompenso «diastolico»!

Disfunzione
sistolica e diastolica



European community-based cohort

Prevalenza di HFpEF vs HFrEF ed eta
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35%

38%

26%

Fenotopi di HFpEF

CENTRAL ILLUSTRATION: Clinical Phenogroups in HFpEF

P

P2
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» Normal LV geometry

= Low arterial stiffness

s Low natriuretic peptides

» Markers of COPD (not
genuine HFpEF?)

= Low event rate

« Preferantially enrolled in
Russia/Georgia

o
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» Concentric remodeling

* Very stiff arteries

+ LA enlargement and AF

« High natriuretic peptides
* Innate immunity activation

Survival Probability
=2
(o)

= High risk of primary endpoint 0.4 4
» Dbesity/Diabetes 0.2 -
« Inflammation (TMF-c) !
« Abnormal metabolism, liver P < 0.0001
and renal injury/dysfunction 0 - R - I
- H|gh FEnin 0 1 2 3 4 5 6 7
» Highest risk of primary endpoint Time (Years)
» Preferential response to Groups
spirenolactone - P2 p3 ~ Phenogroup 1 — Phenogroup 2 — Phenogroup 3

Cohen, J.B. et al. J Am Coll Cardiol HF. 2020;8(3):172-84.
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* Come trovare i pazienti a rischio e fare diagnosi



Diabete & HHF: come stimare il rischio individuale

( PCP-HF

10-Year Heart Failure Risk Calculator
Pooled Cohort Equations to Prevent HF (PCP-HF)

Age: Hypertension treatment?

(30-80 years) 68 This individual has an estimated 10-year risk of
YES NO heart failure of:
20.9%
Gender: Fasting Glucose: No diabetes 1 O'Year Heal't Failure

140 FPG=100 15.9% .
: 0 9.4% Risk Calculator

]
Diabetes treatment? POOIed COhOrt
Bl - Equations to Prevent HF

Race:
Currently smoke? Total Cholesterol: 180 ( P C P -H F)
(80-300 mg/dL) .
7 http://hf-risk-
calculator.surge.sh/
BMI: HDL Cholesterol
35 (15-100 mg/dL) 40
(Ssuyj(t)gﬁ]cr:n?':;?od Pressure: 140 (?“I;I)S Duration: 100 140 — 25 . 8%

Calculate Risk




Heart faillure
Hazard ratio

Diabete & rischio di HF vs controllo dei FR

Body-mass index
Glycated hemoglobin
Physical activity

Smoking

Duration of diabetes
Income

Marital status

Estimated GFR

Systolic blood pressure
Blood-pressure medication
Diastolic blood pressure
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Lipid-lowering medication
LDL cholesterol
Immigrant

Patients without Coexisting
Conditions at Baseline
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HHF: come fare diagnosi precoce (Stage B)

FIGURE 1 ACC/AHA Stages of HF

100%

STAGE A:
At-Risk for Heart Failure

Patients at risk for HF but
without current or previous
symptoms/signs of HF
and without structural/
functional heart disease or
abnormal biomarkers

Patients with hypertension,
CVD, diabetes, obesity,
exposure to cardiotoxic

agents, genetic variant for
cardiomyopathy, or family
history of cardiomyopathy

50-60%

STAGE B:
Pre-Heart Failure

Patients without current or
previous symptoms/signs
of HF but evidence of
10f the following:

Structural heart disease

Evidence of increased
filling pressures

Risk factors and

« increased natriuretic
peptide levels or

» persistently elevated
cardiac troponin

in the absence of

competing diagnoses

10%

STAGE C:

Reduced L or R VF

(Reduced EF, GLS <16, TAPSE <1.5)
Ventricular hypertrophy

Chamber enlargement

Wall motion abnormalities

Valvular heart disease

Symptomatic Heart Failure

atients with current or
previous symptoms/signs
of HF
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CENTRAL ILLUSTRATIOMN: Noninvasive Assessment of LV Filling Pressure

A. Echocardiography Parameters for Estimation of LV Filling Pressure
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ESC Guidelines
2016

PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

I. Clinical history:

History of CAD (M|, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality

z| present

Assessment
of natriuretic
peptides not routinely
done in clinical
practice

NATRIURETIC PEPTIDES

* NT-proBNP =125 pg/mL
* BNP =235 pg/mL

1
1
1
[
1
1
I
1
1
1
I
1
I Yes
|
\j

ECHOCARDIOGRAPHY

f HF confirmed (based on all available data):
determine aetiology and start appropriate treatment

All absent
No HF unlikely:
_— consider other
diagnosis
Normal®<




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

58% !

T2DM Patients with only one SBHF feature

o
TABLE 1 Baseline Clinical and Echocardiographic Characteristics (n=97) 17A)
of 290 Elderly Asymptomatic Patients With T2DM (n — 290) 33% 2 features LVH HR: 2.90: p < 0.001
L] - , -
Age, yrs 709 L+ 4.3 (1) - .
hoe, e GLS <16% HR: 2.26; p < 0.008
Weight, kg 85.9 +17.0 8%
Height, cm 168.0 +£ 10.3
BMI, kg/m? 303459 LVH >3 features )
Waist circumference, cm 1034 +13.0 19 (20%) InC'dent H F
HbA,., mmol/mol 53.7 £ 10.3 Survival Functions
Poor HbA,* 38 (13.1)
Obesity 142 (49.0) 10 ‘—-—| + o 0 SBHF feature
0.8 - - 1 SBHF feature
LAE Abnormal E/e’
) 9{3%) g 0.6 2 SBHF features
5
(73]
E 041 23 SBHF features
=
0.2 -
0.0
1 1 1 1 1 |
6 12 18 24 30 36

Months
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e (Cosa fare e non fare una volta che li abbiamo trovati



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)

Primary endpoint

hospitalization/death due to cardiac disease

1.0

n=150 treatment
_

n=150 controls

0.8 - HR: 0.351 [0.127- 0.975]
p=0.044
0=0.035
0.6 | ] ] |
0 5 10 15 20 24
Months

Huelssmann M et al JACC 2013



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

Recommendations Class Level

Treatment of’hypertension s recommended to prevent or delay the onset of HF, I .

mspitalizations.

gommended in patients at high risk of CV disease or

with CV disease in‘order to prevent or delay the onset of I

0 prevent HF hospitalizations.

canagliflozin, dapagliflozin, empagliflozin, ertugliflozin,

sotaglifiozin) are recommended in patients with diabetes at high risk of CV disease = |

or with CV disease in order to prevent HE hospitalizations,

< Counselling against sedentary habit, obesity, cigarette smoking, and alcohol abu_D C
is recommended to prevent or delay the onset ot HF.

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

©ESC

. . . 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardio.org/guidelines (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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SGLT-2i anche nell’ HFpEF

SGLT2i: unico con impatto prognostico!!

Spironolattone ?
Sacubitril+valsartan ?
Nebivololo ?
Candesartan ?

Mean No. of Events per Patient

No. at Risk
Placebo
Empaglifiozin

0.25+

0.204

0.15+

0.10+

0.05+

0.00—2

2991 2945 2901 2855 2816 26183 2258 1998 1695 1414 1061 747 443
2997 2962 2913 2869 2817 2604 2247 1977 16384 1429 1081 765 446

) Placebo
Hazard ratio, 0.73 (95% CI, 0.61-0.88) j
P<0.001 _.

_27% / Empagliflozin
/ ;

P

Vi

T T T T T T T T T T T 1
3 6 9 12 15 18 21 24 27 30 33 36

Maonths since Randomization

«EMPEROR PRESERVED». Anker, 2021, NEJM



SGLT-2i e disfunzione sistolica subclinica

20
GS=-19.9%

LV-GLS (%)

22 -
20{
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16{
14{
12{

10

Empagliflozin Sitagliptin

-
-----—----——---—--

Months

Nesti, 2022, Cardiovasc Diabetol
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Metformina
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Metabolism Ischemia Remodeling Function
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Overall Summary — 100.00% 0.78[0.71,087] I
12=62.3%, Q= 266, P=0.003 Favors melformin : Favors other L]
1 T |
0.00 0.50 1.00 1.50 I St ll f t h
111 I1TrST cnolice I
Hazard Ratio (HR} [ ]

No RCT in HF + T2D

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



NO in HF (NYHA 1I-1V)

Da evitare associazione con insulina

1 |
| ]
i CAUTELA nei soggetti a rischio di HF |
1 |
| ]

Edema 4-7% (x3 vs placebo)

Sinergico con insulina (+20%)

1 vecr

lL—type Ca channel

Pioglitazone

Carotid artery atherosclerosis
J- IMT progression
J plaque inflammation

Blood Pressure
J{, Blood pressure
1 Circadian rythm
" baroreflex

Hydric homeostasis
* Fluid retention and edema
™ vascular permeability
™ renal Na reabsorbtion

Adipose tissue

1 Body weight with redistribution
of adipose tissue

4 differentiation of preadipocytes
1 mitochondrial biogenesis

M lipid metabolism

M Extracellular matrix remodeling

Pioglitazone]

Coronary artery atherosclerosis
J» neointima after stent implantation

J neointima progression

J/ in-stent restenosis

J- plaque inflammation

Blood lipids

J, LDL and total cholesterol
J, small dense LDL

1 HDL

{ Lp(a)

Endothelial function
1 flow-mediated dilation
J, inflammation and oxidative stres

Arterial stiffness

|, aortic pulse wave velocity

Nesti L et al, 2021, Cardiovasc Diabetol.



"Hazard ratio" for

hospitalization
for congestive heart failure

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