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Données épidemiologiques



Diabéte (20-79 ans)

. <4%

B i<5%

W 5<% Estimated age-adjusted comparative prevalence of diabetes in adults
7-<9% (20-79 years) in 2019

B 9-<12%

W o2 Données International Diabetes Federation




Summary

WORLD

Augmentation de la prévalence

North America & Caribbean
EI3 63 million 3 3 o/

o
EED 56 million T increase
) 48 million :

South & Central America

EID 49 million /I\
EED 40 million
EIE) 32 million

EZ3 700 million ¢ 51%

EED 578 million
463 million

increase

55%

Africa

EZ5 47 million
EED 29 million
EIE 19 million

increase I

143%

increase

Middle East & North Africa
5 108 million T 96%
EED 76 million | increase
EIED 55 million

EC

Number of people with diabetes

worldwide and per IDF Region in
2019, 2030 and 2045 (20-79 years)

Europe

75 68 million ,r 15%
EED 66 million ! increase
EIED 59 million

South-East Asia

EZ5 153 million T 74%

EED 115 million increase
EIEd 88 million

Western Pacific

EIHD 212 million ,]\ 31%
EED 197 million ! increase
EIE) 163 million

Données International Diabetes Federation
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Fig. 2. Age-specific (a) prevalence in 2010 (dotted line) and in 2017 (solid line) and (b) incidence in 2012 (dotted line) and in 2017 (solid line) in France in adults
aged = 45 years stratified by gender (blue: men; red: women).



Prévalence
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Incidence des complications

DT2 Obésité

Hypertension
JHDL PTG Atteintes CV

Syndrome

meétabolique microangiopathie
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microangiopathie
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Diabete
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Diminution des complications du diabete
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Bergenstal, Glycemic Variability and Diabetes Complications: Does It Matter? Simply Put, There Are Better Glycemic Markers! Diabetes Care 2015;38:1615-1621 10



5 facteurs de risque

HbAlc 7%

PA 140-80 mmHg
Microalbuminurie
Tabac

LDL 0,97 g/I

A Alcause mortality

Persons with diabetes

GROUP

Matched controls

Mo risk factors

1 risk factor
2 risk factors
3 risk factors

4 risk factors

5 risk factors

EVENTS

4141
41

286
642
676

360
69

PERSON-YEARS

1627074
25928

96572
109556
64068

19672
2411

INCIDENCE RATE

D55 (2.47 to 2.62)
158 (0.95 to 2.21)
2.97 (2.49t0 3.44)
5.86 (5.16 to 6.56)
)
)
)

10.56 (9.48t0 11.63
18.31 (15.51 t0 21.10
28.53 (17.84 10 39.23

HAZARD RATIO

Reference
1.31(0.93to 1.85)

(
1.87 (1.60 10 2.19)
2.39 (2.10to 2.73)
3.31 (296 o 3.69)

5.19 (4.43 1o 6.10)
7.33 (5.08 to 10.57)

EC

Rawshani N Engl J Med 379;7



Quid de l'insuffisance cardiaque?



Risque d’IC en cas de DT2

Prevalence Incidence
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 HF was approximately 2—8x more prevalent in people with T2D than in the age- and sex-matched control group.

 Theincidence of HF in people with T2D increases dramatically with age.

Type 2 diabetes adds a constant risk of heart failure, independent of age.

Nichols et al. Diab Care 2001; 24: 1614-19.



Risque d’IC en cas de DT2

Incidence of hospitalization for heart failure in diabetes!

OR,y: 1.35
< 14 91 mNo diabetes Diabetes OR,q;: 1.30 95% Cl:1.15-1.59
> 95% Cl: 1.14-1.48
5124 ORy: 133 OR..:1.23 12,6 o
£ 95% Cl: 1.18-1.50 95% CI- 0.99-1.53 * + 33% hospitalisation pour IC!
5 —\ 11,4
2 10 |
S 9,4 , s
s g 26 * TauxICvs. “pas de diabete”
S OR,g;: 1.56 - X2 Hommes?
g 6 95% Cl: 1.06-2.29 ,
3 6,2 - X4 Femmes
<
S 4 - 4,9
3
§ 3,2
S 2 A
£
0
Overall Risk factors only for Known Known Known

atherothrombosis atherothrombosis atherothrombosis atherothrombosis
(no prior ischemic (prior ischemic
event) event)

OR,q;, adjusted odds ratio
1. Cavender et al. Circulation. 2015;132:923-31. 2. Dunlay et al. Circulation. 2019;140:e294-e324.




Incidence d’IDM et d’hospitalisation pour insuffisance cardiaque (DT2 a haut risque CV)

6
MI = HF Hosp
4 e _
0 | J 1 J l J L 1 J
SAVOR TIMI 53 JECUS ALECARDIO EXAMINE ELIXA

Heart Failure Considerations of Antihyperglycemic Stand| E et al.
Medications for Type 2 Diabetes Circ Res. 2016:118:1830-1843.



EC

Survenue des événements CV en cas de DT2

Distribution of initial presentations of cardiovascular diseases?

B Peripheral arterial disease Stroke not further specified B Unheralded coronary death Abdominal aortic aneurysm
M Heart failure Coronary disease not further specified B Unstable angina Subarachnoid hemorrhage
Stable angina Il Transient ischemic attack Arrhythmia or sudden cardiac death
Non-fatal myocardial infarction B Ischemic stroke

I Intracerebral hemorrhage

Type 2
diabetes

No
diabetes

T T
20 40 60 80

Initial presentations of cardiovascular disease (%)

QO —

|
100

Heart failure is the second most common cardiovascular event experienced by patients with
type 2 diabetes.

Shah et al. Lancet Diabetes Endocrinol. 2015;3:105-13.



Role des FDR d’autant plus important que patients plus jeunes

5 facteurs de risque

HbAlc 7%

PA 140-80 mmHg
Microalbuminurie
Tabac

LDL 0,97 g/I

D Excess Heart Failure in Relation to Range of Risk-Factor Control
Hazard Ratio (95% Cl)

Control
=80 yr
=65 to <80 yr
=55 to <65 yr
<35 yr

Mo risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<35 yr

1 Risk factor
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

2 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

3 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

4 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

5 Risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr
<55 yr

*¢

+

¢

¢

’0

¢
4

Reference
Reference
Reference
Reference

1.12 (0.89-1.41)
1.42 (1.28-1.58)
1.61 (1.31-1.97)
2.40 (1.63-3.54)

1.17 (1.08-1.27)
1.46 (1.39-1.53)
1.80 (1.63-1.98)
2.37 (1.99-2.82)

1.23 (1.15-1.32)
1.62 (1.56-1.68)
2.11 (1.98-2.26)
2.71 (2.40-3.05)

1.42 (1.31-1.54)
2.01 (1.92-2.10)
2.82 (2.63-3.02)
3.93 (3.50-4.42)

1.81 (1.42-2.30)
2.88 (2.64-3.14)
3.85 (3.47-4.26)
5.70 (4.84-6.71)

2.76 (0.82-9.25)
3.93 (2.75-5.60)
6.54 (4.85-8.31)

— 1135 (7.16-13.01)

Rawshani N Engl J Med 379;7




FDR d’hospitalisation pour Insuffisance cardiague — DT2

Patients without

All patients coexisting conditions at baseline
Atrial fibrillation 0| Body-mass index o |
Body-mass index o | Glycated hemoglobin ﬂ
Physical activity ® Physical activity ®
eGFR ® Smoking [ ]
| Glycated hemoglobin o] | Duration of diabetes o |
Coronary heart disease [ Income ®
Dlabetes_specrﬁc Income [ ) Marital status [
Duration of diabetes o | eGFR | @
Blood-pressure medication ® Systolic blood pressure | ®
CV-related Systolic blood pressure [ ] Blood-pressure medication | ®
Diastolic blood pressure [ ] Diastolic blood pressure | ®
Marital status | @ Albuminuria |® |
Smoking| @ Education |®
Education| ® Lipid-lowering medication |®
Lipid-lowering medication | ® LDL cholesterol r
| Albuminuria [® | Immigrant
LDL cholesterol
ImmigrantF
I T T 1 R2 T T T 1 R?
0.00 0.01 0.02 R 0.03 0.00 0.01 0.02 0.03‘ 0.04
Increasing importance Increasing importance

eGFR, estimated glomerular filtration rate.
Rawshani et al. N Engl J Med 2018;379:633-44




Diabete et insuffisance cardiaque : épidémiologie

Relation avec I’'HbA,

Diabeéte de type 2 : étude UKPDS

1 % d’augmentation d’HbA, associé a 16 % de majoration incidence IC

Heart failure
10

p=0-021

%ﬁ4f+“?féﬂ

16% decrease per 1% reduction on HbA

Hazard ratio

0-5 T T T T 1
6 7 8 9 10

Updated mean HbA,_ concen tration (%6)

9]

BMJ 2000,321:405-12

Diabéete de type 1

Par rapport aux pts avec HbA,. < 6,5 %, les pts avec HbA, > 10,5 % :
x 4 risque de développement IC

Lancet 2011,;378:140-6



Association between type-2 diabetes mellitus and
post-discharge outcomes in heart failure patients:
Findings from the RICA registry

Mauvais pronostic

apres ler episode IC

SURVIE NOUVELLE HOSPITALISATION pour IC
Lo
0.9 .
g
= 4
2 E
£ 0.8 ]
@ &
2
= &
é 0,7+ g
8 E
Mon-diabetes patients (Upper line) E Mon-diabetes patients (Upper line)
0.6 Type-2 diabetes patients (Lower line) Yoo Type-2 diabetes patients (Lower line)
p<0.001 p < 0.001
0.5 T T T 0,5 T T T
00 100,00 200,00 300,00 400,00 00 100,00 200,00 300.00 400,00
Time {days) Time {days)

Fig. 1 - Adjusted impact on survival in heart failure patients Fig. 2 - Adjusted impact on readmissions in heart failure
with type-2 diabetes mellitus after discharge. Kaplan- patients with type-2 diabetes mellitus after discharge.
Meier curves for patients with diabetes (lower line) and Kaplan-Meier curves for patients with diabetes (lower line)
patients without diabetes (upper line). All cause mortality and patients without diabetes (upper line). All cause
at 1-year: 31.3% vs. 23.0%. (p < 0.001). mortality at 1-year: 40.9% vs. 31.4%. (p < 0.001).

CﬂTTﬂSCU'SﬂﬂChEZ DIABETES RESEARCH AND CLINICAL PRACTICE 104 (2014) 410-419



Cardiomyopathie diabetigue?



Cardiomyopathie diabétique

Définition : apparition d’'une dysfonction VG a l'origine d’'une IC chez un patient diabétique
sans coronaropathie ou cardiopathie hypertensive ou autre étiologie d’IC connue

Diabéte/Obésité

|

Glucotoxicité et lipotoxicité myocardique
Dysfonction mitochondriale
Anomalie de microcirculation

J

Stéatose myocardique
Augmentation mort cellulaire
Fibrose interstitielle

\

Remodelage ou hypertrophie concentrique VG

|

Altération des fonctions systoliques et diastoliques

l

ICFEr Insuffisance cardiaque ICFEp
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586 DT2 asymptomatiques 34% hypertrophie ventriculaire gauche
Prévention | 9% dilatation ventriculaire gauche

3% FE <60%

6% hypokinésie



les peptides natriurétiques



N-terminal pro-B-type natriuretic peptide (NT-proBNP)

proBNP is cleaved by furin
into equal proportions of

Atrial
natriuretic
factor (ANF)

B-type
(brain-type)

cardiomyocyte
natriuretic y yt

peptide (BNP) |7 *l blood plasma

Biologically active, 32 amino acid,
C-terminal fragment — BNP

C-type
natriuretic
peptide (CNP) No physiological function? Physiological functions?

demi-vie plus longue * Natriuresis/diuresis
* Peripheral vasodilatation,

* Inhibition of the renin—angiotensin—
aldosterone and sympathetic
nervous systems

Natriuretic peptides produced by the heart?!

Clairance rénale

1. Weber & Hamm. Heart. 2006;92:843-9.



Clinical correlates of elevating natriuretic peptides

valvular heart disease
congenital heart disease

o (O
=5heart failure
E%sepss é
3 | E
cardiac surgery =
&

Natriuretic Peptides Studies Collaboration. Lancet Diabetes Endocrinol 2016;4: 840-9; Bhardwaj & Januzzi. Crit Pathw Cardiol. 2009;8:146-50.



Peptides natriurétiques :
Evaluation du risque de cardiomyopathie



NTproBNP > 125 pg/ml et risque d’hospitalisation pour IC

Risk of hospitalization for heart failure according to

established cut-offs?

« Randomized Phase 4 study of 16,492 patients with T2D and a
history or risk of CV events 12,0 -

m Saxagliptin Placebo
* NT-proBNP measured in 12,301 patients
< 0] >125 pg/ml
:g 807 6,8
« NT-proBNP cut-off of >125 pg/mL (for age <75 years) was = '
associated with a significantly increased risk of hospitalization % 60 1 <126 pg/ml 5,5
for HF in 12,301 patients with T2D.! E 40
3
I
2,0 A
0,6 03
0,0
Low High
N=6415 N=5886
NT-proBNP

(High >125 pg/mL if <75 years old, or >450 pg/mL if 275 years old)

1. Scirica et al. Circulation. 2014; (Supp)130:1579-88; 2. Huelsmann et al. Eur Heart J. 2008;6629:2259-64.



Augmentation des PN avant hospitalisation pour IC

NP levels in the 6 months preceding heart failure hospitalization

/ \ No history of HF History of HF

+ Randomized Phase 3 study

» 5450 patients with T2D with a
recent coronary event, with and
without history of HF

* NPs measured at baseline and at
24 weeks

» Median follow-up: 26 months

T T T T
-720 -360 -180 0

800
|
800
1

Control (n=4200) —HFH (n=67) Control (n=1099) — HFH (n=84)

400
1

200
|
200
1

BNP, pg/mL
BNP, pg/mL

100
|
100
1

800 1600 3200
| | |
1600 3200
| |

NT-proBNP, pg/mL

400
|

NT-proBNP, pg/mL
800
1

400
|

200
|

200
|

Days before HHF Days before HHF

Wolsk et al. Circulation. 2017;136:1560-2.



Polypeptides Natriuretiques
Utilisables a tous les stades

Insuffisance cardiaque, peptides natriurétiques

en pré- et post-hospitalier

Dysfonction VG
Asymptomatique

Diagnostic ICC systolique

Dépistage dysfonction VG

Diagnostig

[———

IC
Aigué

IC
Chronique

Suivi

Normal HVG (HTA)
Dysfonction VG débutante

Insuf cardiaque

Masse, volume VG

»
>

Peptides

. hatriurétiques

(ng/L)

NT-proBNP
450/900/1800
BNP # 500

NT-proBNP
300
BNP
100



Regles générales d’interprétation PN

Dysfonction VG chronigue

IcC
VPP

VPN> 90%

Difféerents seuils d’un marqueur quantitatif

NT-BNP ng / L
A
1 000

450
400

125

5

ICA
VPP

Embolie pulmonaire
*SCA
Insuf. renale, sepsis

ICA exclue
VPN>95%

Dyspnée aigué

NT-proBNP ng / L
A

30 000

1800
900
450

300

30



Stratégie de dépistage
de la cardiomyopathie



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
i All absent
: z| present
I
I

o?f::::‘r‘::fc ! NATRIURETIC PEPTIDES _
eptides not routinel I 2 HF-u"hk g
P pdone in clinical ’ : * NT-proBNP 2125 pgfml T cons.lder of:her
. | * BNP 235 pg/mL diagnosis
practice
I
I
1 Yes
I
Y
Normal®<
ECHOCARDIOGRAPHY

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

EUROQPEAN
SOCIETY OF
CARDIOLOGY®

European Journal of Heart Failure (2016) 18, 891-975
doi:10.1002/ejhf.592



PATIENT WITH SUSPECTED HF*
(non-acute onset)

|

ASSESSMENT OF HF PROBABILITY

|. Clinical history:

History of CAD (MlI, 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

I
: >| present
|

All absent

EUROQPEAN
SOCIETY OF
CARDIOLOGY®

European Journal of Heart Failure (2016) 18, 891-975
doi:10.1002/ejhf.592



All absent

1
: >| present
I
[

GG | NATRIURETIC PEPTIDES

of natriuretic | No HF unlikely:

peptides not routinely | « NT-proBNP 3125 pg/mL > consider other
done in clinical I P =P diagnosis
. | * BNP =35 pg/mL gn
practice |
[
| Yes
I
Y
Normal®<
ECHOCARDIOGRAPHY

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

European Journal of Heart Failure (2016) 18, 891-975
EUROPEAN doi:10.1002/ejhf.592

SOCIETY OF
CARDIOLOGY®



Table 12.3 Causes of elevated concentrations of
natriuretic pepti des>22—524

Cardiac Heart failure

Acute coronary syndromes

Pulmonary embolism

Myocarditis

Left ventricular hypertrophy
Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias
Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart
Pulmonary hypertension

Non-cardiac | Advanced age
Ischaemic stroke
Subarachnoid haemorrhage
Renal dysfunction
Liver dysfunction (mainly liver cirrhosis with ascites)
Paraneoplastic syndrome
Chrenic obstructive pulmonary disease
Severe infections (including pneumonia and sepsis)
Severe burns
Anaemia
Severe metabolic and hormone abnormalities
(e.g. thyrotoxicosis, diabetic ketosis)

HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with
reduced ejection fraction; ICD = implantable cardioverter defibrillator.



Diabete : beaucoup de cas de
cardiomyopathie ignoree



605 DT2
60 ans+
Clin + echo + ECG

28% des diabétiques avec IC ignorée

Newly detected heart

Mo heart failure

failure (n=161) (n=420)

Possible cause/NYHA class HFREF (n=28) HFPEF (n=133) All HF (n=161)
Prior myocardial infarction 13 (46.4) 24 (18.0) 37(23.0)
Other ischaemic heart disease® 14 (50) 50 (37.6) 64 (39.8)
Hypertension 18 (64.3) 114 (85.7) 132 (82.0)
Hypertension with left ventncular hypertrophy 13 (46.4) 82 (61.7) 95 (59.0)
Atnal fibnllation 2{7.1) 15 (11.3) 17 (10.6)
Other thythm and/or conduction disturbances 3(10.7) 5(3.8) 8 (5.0)
Valvular disease 8 (28.6) 30 (22.6) 38 (23.6)
Diabetic cardiomyopathy 12 (42.9) 36 (27.1) 48 (29.8)
Chronic obstructive pulmonary disease 5(17.9) 9 (6.8) 14 (8.7)
Other 3(10.7) 9 (6.8) 12 {7.5)
NYHA class

I 22 (78.6) 98 (73.7) 120 (74.5)

11 4 (14.3) 35 (26.3) 3924 2)

\Y 2(7.1) 0 2(1.2)

Boonman-de Winter Diabetologia 2012 2154



Détection d’une dysfonction ventriculaire gauche par le NT-proBNP chez les diabétiques de type 2 :
étude SICA-Diabetes

Population : 1224 patients, non insuffisants cardiaques ou rénaux

Echocardiographie des patients avec NT-proBNP > 500 pg/mL
- dysfonction systolique VG (FE < 50 %) : 24 %
- dilatation OG (DOG > 38 mm) : 78 %

Dysfonction diastolique ?
- HTAP (PAPS > 40 mmHg) : 30 %

Heart 2014; 100 (Suppl 3) : A25
J Cachexia Sarcopenia Muscle 2010; 1 : 187-94



PATIENT WITH SUSPECTED HF*

(non-aculteonset) Metab-Heart : résultats 2022

ASSESSMENT OF HF PROBABILITY

I. Clinical history: (o) -
History of CAD (M|, revascularization) 3’6A avec deux SC (n 8)
. e . History of arterial hypertension
* PartIC|pants * Exposition to cardiotoxic drug/radiation > NT pTOBNP normal

Use of diuretics
Orthopnoea / paroxysmal nocturnal dyspnoea

213 personnes vivant avec un
. . . 2. Physical examination:
diabéte fin 2022 Rales

Bilateral ankle oedema
Heart murmur

Asym ptomaﬂq ues Jugular venous dilatation (1)
Laterally displaced/broadened apical beat 1 4 0 .
’ .
) - t. I 3. ECG: 7 .
révention Any abnormality échographie
i All absent . . Pe
: Zl present l Indlquee (n=32)
[
Assessment :
of natriuretic : NATRIURETIC PEPTIDES ! HE unlikely:
: . o y:
e el NTpNe s, e o
e | « BNP >35 pg/mL diagnosis
[
[
)
{ = \ / 12% avec NT proBNP > 125 pg/ml
Y
Normal®<

ECHOCARDIOGRAPHY

|

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

Merci Astra Zeneca et Roche diagnostics



Peptides natriurétiques :
Evaluation du risque CV
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Original Article: Complications
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an independent marker for coronary artery disease
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Pronostic selon le NT-proBNP chez les diabétiques de type 2 : étude SICA-Diabetes

Population : 1224 patients, non insuffisants cardiaques ou rénaux

NT-proBNP (pg/mL)

Patients (%) 451 (37) 424 (34) 212 (17) 83 (7) 54 (4)

> 500

Evenement CV 436 j (%) 8% 8% 28%

Mortalité (%) 0,6% 0,6% 9,8%

Heart 2014; 100 (Suppl 3) : A25
J Cachexia Sarcopenia Muscle 2010; 1 : 187-94



NT-proBNP prédit mieux que I’'HbA1c les événements CV chez les diabétiques de type 2

\

Prospective observational study
544 patients with diabetes

NT-proBNP and HbAlc
measured at baseline and after
1 year with mean follow-up 40
months

Endpoints: all-cause mortality
and hospitalizations for all-
causes, cardiac and CV events

_/

Endpoints NT-proBNP HbA1c
HR cl p HR cl P

Baseline values

A
All-cause mortality 1.0010 1.0005-1.0014 <0.001 1.0028 0.7415-1.3562 n.s.
Cardiac hospitalization 1.0007 1.0003-1.0011 <0.001 1.2517 1.0131-1.3609 0.038
CV-hospitalization 1.0006 1.0003-1.0009 <0.001 1.1393 0.9538-1.3609 n.s.
All-cause hospitalization 1.0004 1.0001-1.0007 0.003 1.2028 1.0573-1.3684 0.005
Absolute change
All-cause mortality 0.9994 0.9987-1.0002 n.s. 0.8818 0.6089-1.2770 n.s.
Cardiac hospitalization 0.9983 0.9977-0.9990 <0.001 1.2872 0.9992-1.6583 n.s.
CV-hospitalization 0.9987 0.9981-0.9994 0.003 1.1069 0.8872-1.3809 n.s.
All-cause hospitalization 0.9991 0.9986-0.9996 <0.001 1.0852 0.9514-1.2378 n.s.

—/

Neuhold et al. Eur J Clin Invest. 2011;41:1292-98.



NT-proBNP predit avec I'albuminurie les événements CV chez les diabétiques de type 2

4 )

Prospective observational study
1071 patients with diabetes

NT-proBNP and albuminuria
measured at baseline

Primary endpoint: unplanned
hospitalization for cardiac event
or death

Mean follow-up: 33.1 months

- _/

Event free survival

Kaplan-Meier curves for the risk of CV events with different
concentrations of NT-proBNP and with or without albuminuria#
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........ NT-proBNP >125 pg/mL; UACR <30 mg/g (n=242)
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Clodi et al. Eur J Prev Cardiol. 2012;19:944-51



Evolution NT-proBNP et risque CV

/ \ Rates for CV outcomes at 24 months* stratified by change in
« Randomized Phase 3 study NT-proBNP category (high/low) between baseline and 6 months
» 5224 patients with T2D and CAD m Low-Low (n=1966)  m High-Low (n=917) Low-High (n=141) = High-High (n=1258)
* NT-proBNP measured at baseline and at 25 -
6 months

* Primary endpoint: CV death or
hospitalization
for HF

» Median follow-up 597 days

\ / 10 A

Jl I |

CVD, MlI, Stroke CVD+HF

jf f Jarolim et al. Diab Care. 2018;41:1510-15. .

20 A

15 -
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/@ ES ESC GUIDELII\D
European Heart Journal (2020) 41, 255323 _.65[ %,;}
European Society doi:10.1093/eurheartj/ehz486 . R
of Cardiology - B

2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in
collaboration with the EASD

The Task Force for diabetes, pre-diabetes, and cardiovascular
diseases of the European Society of Cardiology (ESC) and the

Quropean Association for the Study of Diabetes (EASD) j

Recommendations for the use of laboratory testing for CV risk assessment in
asymptomatic patients with diabetes

Class of Level of

Recommendation . .
recommendation evidence

Routine assessment of circulating biomarkers is
not recommended for CV risk stratification

The addition of circulating biomarkers for cardiovascular risk assessment has limited clinical value;
however, the potential role of NT-proBNP is acknowledged within the guidelines

CV, cardiovascular; EASD, European Association for the Study of Diabetes; ESC, European Society of Cardiology
Cosentino et al. Eur Heart J. 2020;41:255-323.




Implications thérapeutiques

Sélection pour des interventions médicamenteuses



Sélection des diabétiques de type 2 arisque par le NT-proBNP et
prevention des evenements cardiaques : essai PONTIAC

Résultats
Critere de jugement : hospitalisations et déces de causes cardiaques a 2 ans

« NT-proBNP > 125 pg/mL .
. Absperr:)ce de maladpig tr:nardiaque 1.0 n=150 treatment
- 69 %
1=
© n=150 controls
o
©
c
)
> 0.8 -
©
E
o RR :0,31: IC 95 % : 0,127 - 0,975
p=0.035
0.6 i I T I
0 5 10 15 20 24
Months

Red line = intensified group. Blue line = control group J Am Coll Cardiol 2013;62:1365-72



PONTIAC I

B u.s. National Library of Medicine

ClinicalTrials.gov Study in progress

NT-proBNP selected prevention of cardiac events in a population of diabetic patients without a
history of cardiac disease (Pontiac Il); prospective randomised trial

Dr Martin Huelsmann, Medical University of Vienna

« Ongoing study to confirm findings of PONTIAC I in a larger patient cohort, with participants from Austria, Spain, the
Netherlands, UK and New Zealand

« Eligible patients: Patients with T2D without known history or signs of cardiac disease

Study objective: To assess the superiority of high dose treatment with RAS antagonists and B-blockers
compared to conventional therapy to reduce unplanned cardiac hospitalization or cardiac death in type 2
diabetes patients with NT-proBNP >125 pg/mL

NT-proBNP, N-terminal pro-B-type natriuretic peptide; RAS, renin-angiotensin system.

Clinical trials.gov. Study identifier NCT02817360. Available at https://clinicaltrials.gov/ct2/show/NCT02817360. Accessed March 2020.


https://clinicaltrials.gov/ct2/show/NCT02817360

ADOPT study

B u.s. National Library of Medicine Study in progress
ClinicalTrials.gov

Asian Diabetes Outcomes Prevention Trial (ADOPT); prospective randomised control trial

Carolyn S.P. Lam, MBBS, PhD, MRCP, FAMS, FESC, FACC
Senior Consultant Cardiologist, National Heart Centre Singapore
Professor, Duke-National University of Singapore

Director, Clinical & Translational Research Office at NHCS
Rosalind Franklin Fellow, University Medical Centre Groningen

Study objective: To assess whether intensive preventive therapy (high-dose RAS inhibitors, B-blockers and
SGLT2 inhibitors) may be associated with reduced CV events compared with standard of care among high-risk
type 2 diabetes patients (NT-proBNP >125 pg/mL) without pre-existing CVD

NT-proBNP, N-terminal pro-B-type natriuretic peptide; RAS, renin angiotensin system; SGLT2, sodium-glucose cotransporter 2.

Clinical trials.gov. Study identifier NCT04286399. Available at https://clinicaltrials.gov/ct2/show/NCT04286399. Accessed March 2020; Chandramouli et al. presented at Heart Failure 2019.
Poster P537.



https://clinicaltrials.gov/ct2/show/NCT04286399

Implications thérapeutiques

1. Sélection pour des interventions médicamenteuses

2.1ISGLT2 : nouvelle classe thérapeutique dans le DT2



Pathogénie du diabete de type 2
Altération progressive
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http://www.ac-orleans-tours.fr/SVT/theme3/bouche.htm

P.M. Katz, L.A. Leiter / Can J Diabetes 39 (2015) S167-S175
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Figure 1. Renal glucose handling under healthy conditions
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Méta-analyse des études de sécurité CV portant sur les
ISGLT-2 MACE-3 points

Traitement Placebo Poids (%) HR (95% CI)
Ny Taugiooo NV TEED
Total N patlepts- Total N years
années
EMPA-REG OUTCOME 490/4687 37.4 282/2333 43.9 15.72 —@— 0.86 (0.74-0.99)
CANVAS Program NA/5795 26.9 NA/4347 31.5 20.12 - 0.86 (0.75-0.97)
DECLARE-TIMI 58 756/8582 22.6 803/8578 24.2 32.02 —@r 0.93 (0.84-1.03)
CREDENCE 217/2202 38.7 269/2199 48.7 10.92 —0— 0.80 (0.67-0.95)
VERTIS CV 735/5499 40.0 368/2747 40.3 21.23 —@- 0.99 (0.88-1.12)
Modele & effets fixes pour plusieurs facteurs de risque (p=0.27) ‘ 0.90 (0.85-0.95)

HR (95% CI)

[ I | | | 1T 1 % ]
0.20 1.00 2.00
G —_—
En faveur du traitement En faveur du placebo

Darren K. McGuire, A Cardiol 2020 Oct 7,e204511



Méta-analyse des études de sécurité CV portant sur les iSGLT-2
Déces d’origine cardiovasculaire

Poids
Traitement Placebo (%) HR HR (95% CI)
N/ Taux/1000 N/ VgL
Total N patients-années  Total N patients-years
EMPA-REG OUTCOME 172/4687 12.4 137/2333 20.2 1561 —@— 0.62 (0.49-0.77)
CANVAS Program NA/5795 11.6 NA/4347 12.8 21.32 —@ 0.87 (0.72-1.06)
DECLARE-TIMI 58 245/8582 7.0 249/8578 7.1 25.24 —@— 0.98 (0.82-1.17)
CREDENCE 110/2202 19.0 140/2199 24.4 13.05 —o— 0.78 (0.61-1.00)
VERTIS CV 341/5499 17.6 184/2747 19.0 24.77 —@— 0.92 (0.77-1.10)
Mo:jele a effets fixes pour plusieurs facteurs de risque ‘ 0.85 (0.78-0.93)
(p=0.02)
HR (95% CI)
| T T T T T 1 | —
0.20 1.00 2.00
«— —
En faveur du traitement En faveur du placebo

Darren K. McGuire, A Cardiol 2020 Oct 7,e204511



Méta-analyse des études de sécurité CV portant sur les iSGLT-2
Hospitalisation pour IC

Poids
(%)

Traitement placebo

HR (95% CI)

N/ Rate/1000 N/ Rzl
Total N patients-years ~ TotalN  Pauents-years
EMPA-REG OUTCOME 126/4687 9.4 95/2333 14.5 16.09 —@— 0.65 (0.50-0.85)
CANVAS Program NA/5795 5.5 NA/4347 8.7 1710 —@— 0.67 (0.52-0.87)
DECLARE-TIMI 58 212/8582 6.2 286/8578 8.5 33.72 —— 0.73 (0.61-0.88)
CREDENCE 89/2202 15.7 141/2199 25.3 16.01 —@— 0.61 (0.47-0.80)
VERTIS CV 139/5499 7.3 99/2747 10.5 17.08 —@— 0.70 (0.54-0.90)
Modeéle & effets fixes pour plusieurs facteurs de risque (p=0.85) ‘ 0.68 (0.61-0.76)

HR (95% CI)

| T T T T T T1 | —

0.20 1.00 2.00
En faveur du traitement En faveur du placebo

Darren K. McGuire, A Cardiol 2020 Oct 7,e204511



Méta-analyse des études de sécurité CV portant sur les iSGLT-2
Risque d’événements rénaux

Poids

Traitement Placebo (%) HR (95% CI)
Taux/1000
N/ Taux/1000 N/ patients-
Total N patients-années Total N années
EMPA-REG OUTCOME 81/4687 6.3 71/2333 11.5 1151 —@— 0.54 (0.40-0.75)
CANVAS Program NA/5795 5.5 NA/4347 9.0 18.66 —— 0.60 (0.47-0.77)
DECLARE-TIMI 58 127/8582 3.7 238/8578 7.0 2477 —@— 0.53 (0.43-0.66)
CREDENCE 153/2202 27.0 224/2199 40.4 25.28 —@— 0.66 (0.53-0.81)
VERTIS CV 175/5499 9.3 108/2747 11.5 19.79 o 0.81 (0.64-1.03)
Modele a effets fixes pour plusieurs facteurs de risque (p=0.09) ‘ 0.62 (0.56-0.70)
HR (95% CI)
I I
I T T T T T 11 1
0.20 1.00 2.00
En faveur du traitement En faveur du placebo

Darren K. McGuire, A Cardiol 2020 Oct 7,e204511



Atelier organise par Roche Salle 351

UTILISATION DU NT-PROBNP DANS LA DETECTION PRECOCE
ET LE SUIVI D'UNE ATTEINTE CARDIAQUE CHEZ LES PATIENTS
@ DIABETIQUES DE TYPE 2

Cardiomyopathie et diabete




proBNP is cleaved by furin
into equal proportions of

cardiomyocyte

|7 'Ql blood plasma

Biologically active, 32 amino acid,
C-terminal fragment — BNP

No physiological function?

demi-vie plus longue

Physiological functions?

Natriuresis/diuresis

Peripheral vasodilatation,

Inhibition of the renin—angiotensin—
aldosterone and sympathetic
nervous systems



Table 12.3 Causes of elevated concentrations of
natriuretic pepti des>22—524

Cardiac Heart failure

Acute coronary syndromes

Pulmonary embolism

Myocarditis

Left ventricular hypertrophy
Hypertrophic or restrictive cardiomyopathy
Valvular heart disease

Congenital heart disease

Atrial and ventricular tachyarrhythmias
Heart contusion

Cardioversion, ICD shock

Surgical procedures involving the heart
Pulmonary hypertension

Non-cardiac | Advanced age
Ischaemic stroke
Subarachnoid haemorrhage
Renal dysfunction
Liver dysfunction (mainly liver cirrhosis with ascites)
Paraneoplastic syndrome
Chrenic obstructive pulmonary disease
Severe infections (including pneumonia and sepsis)
Severe burns
Anaemia
Severe metabolic and hormone abnormalities
(e.g. thyrotoxicosis, diabetic ketosis)

HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with
reduced ejection fraction; ICD = implantable cardioverter defibrillator.



Diagnostic — Suivi

ASSESSMENT OF HF PROBABILITY

. Cincl oy NATRIURETIC PEPTIDES

History of CAD (M|, revascularization)
History of arterial hypertension
Exposition to cardiotoxic drug/radiation
Use of diuretics

Al gt nccuao g * NT-proBNP 2125 pg/mL |
s s * BNP 235 pg/mL
Aoy sy

All absent
e | \
—)  Pronostic cardiovasculaire
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I
|
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Normal**
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