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Insuffisance cardiague : définition

3.1 Definition of heart failure

Heart failure is not a single pathological diagnosis, but a clinical syn-
drome consisting of cardinal symptoms (e.g. breathlessness, ankle
swelling, and fatigue) that may be accompanied by signs (e.g. elevated
jugular venous pressure, pulmonary crackles, and peripheral
oedema). It is due to a structural and/or functional abnormality of the
heart that results in elevated intracardiac pressures and/or inad-
equate cardiac output at rest and/or during exercise.

Table 3 Definition of heart failure with reduced ejection fraction, mildly reduced ejection fraction and preserved ejection
fraction

Type of HF HFrEF HFmrEF HFpEF

< 1 Symptoms + Signs® Symptoms + Signs® Symptoms + Signs®

& 2 LVEF <40% LVEF 41—49%" LVEF >50%

g 3 - - Objective evidence of cardiac structural and/or functional

abnormalities consistent with the presence of LV diastolic

ESC 2021

dysfunction/raised LV filling pressures, including raised natriuretic peptides”



Etiologies

Table 5 Causes of heart failure, des of pr

==
CAD

Valve disease

Congenital heart disease

Infiltrative

= T
Myocardial infarction

Angina or “angina-equivalent”
Arrhythmias

Heart failure with preserved systolic function
Malignant hypertension/; pulmonary oed

Primary valve disease e.g, aortic stenosis
Congenital valve disease
Atrial tachyahythmias
Ventricular arrhythmias

Peripartum

Takotsubo syndrome

Toxins: alcohol, cocaine, iron, copper
Congenitally corrected/repaired transposition of great arteries
Shunt lesions

Repaired tetralogy of Fallot

Ebstein’s anomaly

Viral myocarditis

Chagas disease

HIV

Lyme disease

Anthracyclines

Trastuzumab

Immune checkpoint inhibitors
RAF+MEK inhibitors

Amyloid

Sarcoidosis
Neoplastic

Fabry disease
Glycogen storage diseases

Neuromuscular disease

Endomy dial fibrosisecsinophi

Carcinoid

Calcification

Infiltrative

Endocrine disease

Nutritional disease (thiamine. vitamin B1 and selenium deficiencies)
Autoimmune disease

Friedreich's ataxia

Muscular dystrophy

tion and specific investigations

Invasive coronary angiography

CT coronary angiography

Imaging stress tests (echo, nuclear, CMR)
24 h ambulatory BP

Renin and aldosterone

Echo — transoesophagealistress

Ambulatory ECG recording
Electrophysiology study. if indicated
CMR, genetic testing

Right and left heart catheterization

CMR, angiography
Trace elements, toxicology, LFTs, GGT
CMR

CMR.EMB

Jones protein, bone scintigraphy, CMR, CT-PET, EMB
Serum ACE, CMR, FDG-PET, chest CT, EMB
CMR.EMB

Iron studies, genetics, CMR (T2* imaging). EMB

a-galactosidase A, genetics, CMR (T1 mapping)
CMR

EMB

24 h urine S-HIAA

Chest CT, CMR, right and left heart catheterization

TFTs, plasma phrines, renin and cortisol
Specific plasma nutrients

ANA, ANCA, rheumatology review

Nerve conduction studies, electromyogram, genetics

CK, electromyogram, genetics
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Evolution naturelle de I'IC
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::| Onset of CHF H Sudden Death H Decompensations

V H V
Traditional Care

Including disease-
modifying therapies

N\

Palliative Care
Including symptom 7
management i

— Intensity of Care —>» —— Quality of Life —>

Transition to

Advanced Heart

Failure:

* Oral therapies
failing

= Atime for many
major decisions

» Consider MCS
and/or
transplantation, if
eligible

+ Consider inversion
of care plan to one
dominated by a
palliative
approach, which
may involve formal
hospice

— Progression inexorable vers I'IC avancée

Allen LA et al, Circulation.
2012 Apr 17;125(15):1928-52



ESC GUIDELINES
@ ESC European Heart journal (2021) 42, 35993726

European Society doi-10.1093/eurheartjlehab368
of Cardiology

I C Ava n Cé e : d éfi n it i O n 2021 ESC Guidelines for the diagnosis and

treatment of acute and chronic heart failure

Table 13 Criteria for definition of advanced heart failure

Al the following criteria must be present despite optimal medical treatment_—>
1. Severe and persistent symptoms of heart failure [NYHA class lll (advanced) or IV].

2. Severe cardiac dysfunction defined by at least one of the following:

LVEF <30%

Isolated RV failure (e.g.. ARVC)

Non-operable severe valve abnormalities

Non-operable severe congenital abnormalities

Persistently high (or increasing) BNP or NT-proBNP values and severe LV diastolic dysfunction or structural abnormalities (according to the definitions
of HFpEF).

3. Episodes of pulmonary or systemic congestion requiring high-dose i.v. diuretics (or diuretic combinations) or episodes of low output requiring inotropes

or vasoactive drugs or malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 months.
4. Severe impairment of exercise capacity with inability to exercise or low 6MWT distance (<300 m) or pVO; <12 ml/kg/min or <50% predicted value,
estimated to be of cardiac origin.

The updated HFA-ESC 2018 criteria for the definition of advanced
HF are reported in Table 13.*7® A severely reduced LVEF is common
but not required for a diagnosis of advanced HF as it may develop in
patients with HFpEF as well In addition to the reported criteria,
extra-cardiac organ dysfunction due to HF (eg. cardiac cachexia,
liver or kidney dysfunction) or type Il pulmonary hypertension
n_ﬂ);,t%eprmbtumnotreqwforﬂleddhiﬂonofadvanced
HF.
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T Captopril* 6.25mg tid 50 mg tid.
Lisinopril® 25-5mgod 20-35mg od.
Volume overload Rarmipril 25 mgbid. 5 mg bid.

[ Diuretics ] . ot i S
Déja mis en ani

Grandes lignes de |a prise en charge

Starting dose Target dose

Sacubitril/valsartan 49/51 mg b.id. 97/103 mg b.id.
SR with LBBB = |50 ms SR with LBBE 130149 ms or non LBRB= |50 ms - p|ace et  Beta-blockers
m 3 9 Bisoprolol 125 mg od. 10 mg od.
H H Carvedilol 3125 mg bid. 25 mg bid®
Ins Ufflsant Metoprolol succinate  12.5—25 mg o.d. 200 mg o.d.
Ischaemic aetiology Won-ischaemic cetlology (CRIXL)
[ o ico ) S o L
i i b Ttt m e d I Ca m e n te U X Eplerenone 25 mgo.d. 50 mgod.
Atrial fibriliation Atriai fibrillation Caronary artery disease Iron deficiency ’ . Sp&ronolad\.ovg 25mgod' 50 mg o.d.
Dgon) 1) cfc ,  remccsogmse) * Tttelectrique SGLT2 nibicor
o : a < - - | Dapaglifiozin 10 mg od. 10 mg od.
3 i : = M Ttt St r U Ct U I"e I Empagliflozin 10 mg o.d. 10 mg o.d.
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z . Jther agents
@ TEEMVRepir ) abradne ) HydrhmeensON)  GEENECTUNED * Réadaptation Candesarian Ao 2mgod
- " y . - - — Losartan 50 mg o.d. 150 mg o.d.
Valsartan 40 mg b.id. 160 mg b.id.
For selected advanced HF patients Ivabradine 5 mgbid. 7.5mg bid.

. Vericiguat 25mgod 10 mg od.
P rOJ et d e LVA D/ d e Digoxin 625 ugo.d. 250 pg od. H
_ Hydralazine/ 37.5mgtid20 mg tid. 75 mg tid/40 mg tid g
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Prise en charge palliative :

— e Poursuite ttt méd.

* Dialyse palliative
* Inotropes palliatifs




Table 14 Interagency Registry for Mechanically Assisted Circulatory Support profile descriptions of patients with

|IC avancée : Intermacs

Profile Time frame for intervention

Profile 1. Critical cardiogenic shock

Patient with life-threatening hypotension despite rapidly escalating inotropic support, Definitive intervention needed within hours.
critical organ hypoperfusion, often confirmed by worsening acidosis and/or lactate lev-

ECLS, Impella

els. “Crash and burn.”
Profile 2. Progressive decline
Patient with declining function despite i.v. inotropic support, may be manifest by wor- Definitive intervention needed within few days.
sening renal function, nutritional depletion, inability to restore volume balance. “Sliding
.
on inotropes.” Also describes declining status in patients unable to tolerate inotropic EC LSI I m pe I I al LVAD?I HTx?
therapy.

Profile 3. Stable on inotrope or inotrope-dependent

Patient with stable blood pressure, organ function, nutrition, and symptoms on continu- Definitive intervention elective over a period of weeks to

ous i.v. inotropic support (or a temporary circulatory support device or both) but dem- few months.

onstrating repeated failure to wean from support due to recurrent symptomatic ¢ LVA DI HTX'
hypotension or renal dysfunction. “Dependent stability.”

Profile 4. Frequent Flyer

Patient can be stabilized close to normal volume status but experiences daily symptoms Definitive intervention elective over a period of weeks to

of congestion at rest or during activities of daily living. Doses of diuretics generally fluc- few months. LV AD HTX
tuate at very high levels. More intensive management and surveillance strategies should 4 :
be considered, which may in some cases reveal poor compliance that would compro-

mise outcomes with any therapy. Some patients may shuttle between 4 and 5.

Profile 5. Housebound

Comfortable at rest and with activities of daily living but unable to engage in any other Variable urgency, depends upon maintenance of nutrition,

activity, living predominantly within the house. Patients are comfortable at rest without organ function, and activity.

congestive symptoms, but may have underlying refractory elevated volume status, often ® LVA D ) H TX.
with renal dysfunction. If underlying nutritional status and organ function are marginal,

patients may be more at risk than INTERMACS 4, and require definitive intervention.

Profile 6. Exertion limited

Patient without evidence of fluid overload, comfortable at rest and with activities of Variable, depends upon maintenance of nutrition, organ

daily living and minor activities outside the home but fatigues after the first few minutes function, and activity level.

of any meaningful activity. Attribution to cardiac limitation requires careful measure- ° HTX, LVAD?
ment of peak oxygen consumption, in some cases with haemodynamic monitoring, to

confirm severity of cardiac impairment. “Walking wounded.”

Profile Time frame for intervention

Profile 7. Advanced NYHA class lll symptoms

Patient without current or recent episodes of unstable fluid balance, living comfortably Heart transplantation or MCS may not be currently ° HTX; LVAD?
with meaningful activity limited to mild physical exertion. indicated.



FIGURE 2 Kaplan-Meier Curves
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Kaplan-Meier curves for (A) mortality and (B) composite endpoint (death, left ventricular
assist device implantation, or heart transplantation) across clinical profiles. INTERMACS
Interagency Registry for Mechanically Assisted Circulatory Support.

Mortalité

Composite : mortalité, Htx, LVAD.



Fraction of Subjects With No Event
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|IC avanceée : pronostic

Kaplan-Meier survival curve for all patients in ADHERE LM.

1433 STAGE D HF (2006)

e 1-yearsurvival 71.9%
e 1l-year freedom from hospital or death 32,9%
e 2-yearsurvival 55,2 %

=» Néanmoi

ns en amélioration grace aux progres

thérapeutiques (principalement ICFER).

Estimation du gain de survie avec les dernieres
avancées thérapeutiques (Sacubitril-Valsartan et

gliflozines)

A. Projected Event-Free Survival after 55 Years

1.0 1

0.8 4

0.6

0.4 -

0.2

Probability of Event-Free Survival

0.0 4

Projected Mean Event-Free Time (yr)
Comprehensive Therapy 14.7 years
3 ACEI/ARB + B-blockers 6.4 years
o, Difference 8.3 (6.2-10.7) years

e Comprehensive Therapy
™ . (ARNI, p-blocker, MRA, & SGLT2i)

EMPHASIS-HF Placebo
(ACEI/ARB + B-blockers)

T T T T T T

55 60 65 70 75 80 85 90
Age (years)

Vaduganathan M. Lancet 2020;396:121-28.



Scores pronostiques existants

Table 5 Prognostic scores

SHFM1%?

MECK] 34— 136

MAGGIC1%

Components

» Presencefabsence coronary artery disease

® Resting heart rate
» Left ventricular ejection fraction
e Mean arterial blood pressure

® Presence/absence of intraventricular conduction

delay
® Serum sodium
» Peak oxygen uptake

HFSS = [(0.0216 * resting HR) + (~0.0255 * mean BP)
+ (~0.0464 * LVEF) + (—0.047 * serum sodium) +
(~0.0546 * peak VO,) + (0.608 * presence or
absence of IVCD) + (0.6931* presence or absence

of ischaemic heart disease)]

® Demographics

o Clinical characteristics

o Medications

e Laboratory data

» Devices

www seatticheartfailuremodel.org

® Percent predicted peak VO,
® VeV, slope

* Haemoglobin

® Serum sodium

* LVEF

e e¢GFR by MDRD

o Age

* Gender

» LVEF

» Systolic blood pressure

e Body mass index

® Serum creatinine

o NYHA class

* Smoking history

* Co-morbidities (e.g. diabetes, COPD)
» Length of heart failure diagnosis
* Medications
www.heartfailurerisk.org

Comments

Score is based on a sum of these variables multiplied by
defined coefficients

Low risk: 8.1
Medium-risk: HFSS 7.20 to 8.09
High-risk: HFSS <7.1

Incorporates impact of interventions (medical and
device) and provides estimates of 1, 2, and 5-year
survival

Incorporates data from the CPET as well as kidney
function

Risk model converted into integer score
Generalizable to a broad spectrum of patients

The 2016 International Society for Heart Lung

Transplantation listing criteria for heart

transplantation: A 10-year update

1.2. Use of heart failure prognosis scores

Heart failure prognosis scores should be performed along
with cardiopulmonary exercise test to determine prognosis
and guide listing for transplantation for ambulatory
patients. An estimated 1-year survival as calculated by the
Seattle Heart Failure Model (SHFM) of < 80% or a Heart
Failure Survival Score (HFSS) in the high/medium risk

range should be considered as reasonable cut points for
2 0)

Listing patients solely on the criteria of heart failure survival
prognostic scores should not be performed (Class III, Level
of Evidence: C).

- Scores dérivés de cohortes
mono centriques anciennes
sur pts sélectionnés

- Ne concernent pas des pts
en IC avancée

- Pas BNP, rarement DFG !!!

- Fiabilité / Pertinence ???




|IC avancée : évaluation fonctionnelle

Table I3 Criteria for definition of advanced heart failure

All the following criteria must be present despite optimal medical treatment:

’ . . .
o T IVI 6 * S I m p | e ra p I d e fl a b | e p O u r | e e e o e oF T e e T T e T (b e
* ’ ’ 2 Severe cardiac dysfunction defined by at least one of the following:
L] L]
SUIVI.
Non-operable severe congenital abnormalities
Persistently high (or increasing) BNP or NT-proBNP values and severe LV diastolic dysfunction or structural abnormalities (according to the definitions

* <300 metres = mauvais pronostic

Isolated RV failure (e.g, ARVC)
3. Episodes of pulmonary or systemic congestion requiring high-dose Lv. diuretics (or diuretic combinations) or episodes of low output requiring inotropes

Non-operable severe valve abnormalities

or vasoactive drugs or malignant arrhythmias causing >1 unplanned visit or hospitalization in the last 12 months.
4. Severe impairment of exercise capacity with inability to exercise or low 6MWT distance (<300 m) or pVO; <12 mL/kg/min or <50% predicted value,

estimated to be of cardiac origin.

Table 1 A Comparison of the 2006 vs 2016 Guidelines for Section I (General Considerations)

2006 Guideline recommendation 2016 Guideline recommendation
1.1. Cardiopul y stress testing to guide pl 1.1. Cardiopul y stress t g to guide transplant
listing listing

, , , . R A amal cardiopulmonary exercise tes efined as one with a Continuing approval without change.
i . i f
* VO2 : élément de sélection des patients, SR ke

(Class I, Level of Evidence: B).
The presence of a CRT device does not alter the current peak

7 | /7 t d . .
Vo, cutoff recommendations (Class I, Level of Evidence: B).
e e m e n e S u I VI In patients intolerag off for peak oxygen Contianuing approval without change.
consu -1IP used to guide
H H (y d I listing (Class T, L :
i PIC de VOZ < 12 mL/kg/mIn OU < 50 (0] e a Inthepresenceofaﬁ-blucke 3 tofffurpeak\fo,ofsl?.m

kg/min should be used to guide listing

ontinuing approval without change.

théorique e
q In young patients (< 50 years) and women, it :s reasonable to Continuing approval without change.
consider using alternate standards ig peak
Vo, to guide listing, incl percent of predicted (< 50%,
* Pente VE/VCO2 > 35 pe Ve, (Cas 1, Leve. o EaENCE
In the presence of a sub-maximal cardiopulmonary exercise test Continuing approval without change.

(RER ¢ of ventilation equwalent of carbon dioxide

(/sz) slope of > 35as ad i

Tdered ((lass IIb, Level of

E\ndence' C)
In obese (body mass index [BMI] > 30 kg/m?) patients, Continuing approval without change.
adjusting peak Vo to lean body mass may be considered.
A lean body mass-adjusted peak Vo, of < 19 ml/kg/min can
serve as an optimal threshold to guide prognosis (Class IIb,

sting patients based solely on the criterion of a peak Vo3 Continuing approval without change.
measurement should not be performed (Class III, Level of

nce: C).



|IC avancée: marqueurs biologiques

10. Advanced heart failure

Supplementary Table |3 Suggested clinical, laboratory, and echocardiographic criteria to trigger referral to a special-

ized heart failure or advanced heart failure unit

Clinical

>1 HF hospitalization in last year
NYHA class llI—1V

Intolerant of optimal dose of
any GDMT HF drug

Increasing diuretic requirement
SBP <90 mmHg

Inability to perform CPET
6MWT <300 m

CRT non responder clinically
Cachexia, unintentional weight loss
KCCQ decrease >5 units

Laboratory

eGFR <45 mL/min

SCr >160 micromoles/L
K* >5.2 or <3.5 mmol/L
Hyponatraemia

Hb <120 g/L

Persistently elevated high
BNP/NT-proBNP, e.g. NT-
proBNP >1000 pg/mL

e Abnormal liver function test
e Low albumin

Imaging

e LVEF <30%

® large area of akinesis/dyskine-
sis or aneurysm

e Moderate®-severe mitral
regurgitation

e RV dysfunction

e Systolic PA pressure
>50 mmHg

® Moderate-severe tricuspid
regurgitation

e Difficult to grade aortic
stenosis

e [VC dilated or without respira-

tory variation

Risk score data

e MAGGIC predicted survival
<80% at 1 year

e SHFM predicted survival
<80% at 1 year

e MECKI predicted survival
<80% at 1 year

@ESC 2021



Risk of Primary Endpoint After 1 Month

0.5 1

0.4 1

0.3 1

0.2 1

0.1 1

0.0

Valeur pronostique de I’évolution du NT-proBNP

Did not achieve

NT-proBNP < 1000 pg/ml

i _ Achieved
/ : ' NT-proBNP < 1000 pg/ml

Years

Zile M. J Am Coll Cardiol 2016;68:2425-36
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Follow-Up Days After 12 Weeks
Patients at risk
Baseline/12 Weeks
— Low/Low 664 654 570 4N 388 263 175 a3 42
— Low/High 190 183 155 142 103 69 50 27 15
—— High/Low 442 434 367 305 21 178 123 67 33
— High/High 1,937 1,813 1,514 1,246 963 716 460 257 121

Januzzi J. J Am Coll Cardiol 2021;78:1321-1332)



|IC Avanceée : évaluation

Recommendations Class

L
° K I drort . Recommendations for the diagnosis of HF
[ ]
RgHERESEaH-t crization should be considered in patients
7 A . .
HF is thought to be due to constrictive pericarditis
e Intérét d t s g
n e re I a g n OS I u e * restrictive cardiomyopathy, congenital heart disease, and high
output states.

ht heart catheterization may be considered in selected
b

patients with HFpEF to confirm the diagnosis.

e Pas d’intérét pour la sélection des patients...

Right heart catheterization is recommended in

* ...Mais intérét si discussion de projet o b e

heart transplantation or MCS.




Contraindications 1. Active infection
2. Severe periph r disease
acologic irreversible pulmonary hypertension (L)
establish candidacy)
4. Cancer (a collaboration with oncology specialists should occur to stratify each patient as to their risk of tumour
recurrence)
5. Irreversible renal dysfunction (e.g. creatinine clearance <30 mL/min)
6. Systemic disease with multiorgan involvement
7. Other serious co-morbidity with poor prognosis
8. Pre-transplant BMI >35 kg/m? (weight loss is recommended to achieve a BMI <35 kg/m?)
9.
10

Id be considered with subsequent re-evaluation to

. Current alcohol or drug abuse
. Any patient for whom social supports are deemed insufficient to achieve compliant care in the outpatient setting

1.3. Role of diagnostic right-heart catheterization

Right heart catheterization (RHC) should be performed on all
candidates in preparation for listing for cardiac transplantation
and annually until transplantation (Class 1, Level of
Evidence: ().

RHC should be performed at 3- to 6-month intervals in listed
patients, especially in the presence of reversible pulmonary
hypertension or worsening of heart failure symptoms (Class I,
Level of Evidence: C).

A vasodilator challenge should be administered when the
pulmonary artery systolic pressure is = 50 mm Hg and either
the transpulmonary gradient is = 15 or the pulmonary vascular
resistance (PVR) is > 3Wood units while maintaining a systolic
arterial blood pressure > 85 mm Hg (Class I, Level of
Evidence: C).

HTP

When an acute vasodilator challenge is unsuccessful,
hospitalization with continuous hemodynamic monitoring
should be performed, as often the PVR will decline after 24 to
48 hours of treatment consisting of diuretics, inotropes and
vasoactive agents such as inhaled nitric oxide (Class I, Level
of Evidence: ().

1f medical therapy fails to achieve acceptable hemodynamics,
and if the left ventricle cannot be effectively unloaded with
mechanical adjuncts, including an intra-aortic balloon pump
(IABP) and/or left ventricular assist device (LVAD), it is
reasonable to conclude that the pulmonary hypertension is
irreversible (Class IIb, Level of Evidence: C).

* PAPs >50mmHg, RVP>3UW ( ou gradient TP élevé): faire test de réversibilité (TNT
immédiate, si PAS « correcte », ou inotropes sur 24-48h).
* Si échec et HTAP post-capillaire pure, discuter LVAD avant la transplantation pour

normalisation des pressions pulmonaires.

Continuing approval without change.

If medical therapy fails to achieve acceptable hemodynamics and
if the left ventricle cannot be effectively unloaded with
mechanical adjuncts, including an intra-aortic balloon pump
(IABP) and/or left ventricular assist device (LVAD), it is
reasonable to conclude that the pulmonary hypertension is
irreversible. After LVAD, reevaluation of hemodynamics
should be done after 3 to 6 months to ascertain
reversibility of pulmonary hypertension (Class IIA, Level of
Evidence: C).

The 2016 International Society for Heart Lung
Transplantation listing criteria for heart
transplantation: A 10-year update



Cas cliniqgue KT droit

* Homme de 64 ans, CMI diagnostiquée en 2017.
* Projet discuté en 2018 : Htx.
* Passage en FA, dégradation HD malgré ablation et maintien RS.
* LVAD en bridge to transplantation fin 2018, HTx en 2021.

_ 07/2018 11/2018 |11/2018 03/2019

61/34/45 66/30/42 66/28/43 35/10/21
Pcap 37 30 30 10
oD 6 10 6 4
IC 2,5 1,8 2,3 2,8
RVP 1,8 3,8 3,2 2
Test Levo/furo TNT 3mg
Post test 66/23/37, Cap

26,1C2,1. RVP 3



Tournants évolutifs dans I'IC

Apparition d’arythmies (FA, TV/FV)
Insuffisance mitrale secondaire

 Dilatation VG, asynchronisme papillaire et tenting sous valvulaire
« Elévation POG

Apparition d’'un syndrome cardio-rénal

* Congestion veineuse +++

tethering force}4

* Bas débit, vasoconstriction artériolaire et activation SRAA
Altération cardio-hépatique

» Hépatopathie congestive (cholestase), ischémie hépatique
(cytolyse), jusqu’a cirrhose cardiaque

Hypertension pulmonaire post-capillaire
* Isolée puis mixte pré et post capillaire (RVP >3)

Défaillance VD

« Elévation PAP et RVP, élévation PVC, altération contractile et IT Bertrand P. Circ. 2017;135:297-314.



Supplementary Table 14

T rmITommz -

Less
severe

Severity of illness

More
severe

Quand adresser le patient ?
Early Referral IR Golden Window for Referral IR Referral Too Late

N

* NYHA I-ll symptoms = NYHA -1V symptoms = Multiorgan failure
* Tolerating GOMT = Downtitration of or inability to tolerate GDMT * Severe malnutrition/cardiac
* No hospitalizations = Frequent hospitalizations cachexia unresponsive 1o
* No evidence of end- = Recurrent arrhythmias or ICD shocks supplementation
organ dysfunction * Worsening renal function
*» Time
Onset | Persistent HF | Progression/Decompensation Pump failure and death

of HF

Inotropes

NYHA class/NP
End-Organ Dysfunction
Ejection Fraction
Defibrillator shocks
Hospitalizations
Edema/Escalating diuretics
Low blood pressure

Prognostic medication

‘l Need Help’ markers of advanced heart failure

Previous or ongoing requirement for dobutamine, milrinone, dopamine, or levosimendan
Persisting NYHA class lll or IV and/or persistently high BNP or NT-proBNP

Worsening renal or liver dysfunction in the setting of HF

Very low EF <20%

Recurrent appropriate defibrillator shocks

More than 1 hospitalization with HF in the last 12 months

Persisting fluid overload and/or increasing diuretic requirement

Consistently low blood pressure with SBP <90 to 100 mmHg

@ESC 2021

Inability to uptitrate (or need to decrease/cease) ACE-Is, beta-blockers, ARNIs, or MRAs ¢



IC avancée : que peut-on (encore) faire ?

Management of HFrEF

ortality - for all patients

Volume overload

SR with LBBB 130149 ms or non LBBB> 150

LY

TTT médicamenteux ? compliqué car svt TA basse et
insuffisance rénale, souvent nécessité de ~ TTT.

Réadaptation pré-chirurgicale?

CRT ? Peu utile en cas de dysfonction VD, d’ATCD
d’utilisation d’inotropes ou classe NYHA 4

LVAD et/ou transplantation ? Place clairement établie

Mitraclip ou nouvelles techniques percutanées de PEC
de valvulopathies 2" ? Place encore a déterminer

Ultrafiltration ou dialyse péritonéale palliative ?
Prise en charge multidisciplinaire palliative ?



LVAD

Transplantation

Options chirurgicales

Bridge to decision (BTD)
Bridge to bridge (BTB)

transplantation.

Bridge to transplantation (BTT) | Use of MCS (LVAD, BiVAD or TAH) to keep a patient alive who is otherwise at high risk of death before trans-

| Use of short-term MCS (ECMO or Impella) in patients with cardiogenic shock until haemodynamics and end-organ
perfusion are stabilized, contraindications for long-term MCS are excluded (brain damage after resuscitation) and
additional therapeutic options including long-term VAD therapy or heart transplant can be evaluated.
Use of MCS (usually LYAD) to improve end-organ function and/or to make an ineligible patient eligible for heart

| plantation until 2 donor organ becomes available.

Bridge to recovery (BTR)
| Mcs.

transplantation.

Table |7 Heart transplantation: indications and
contraindications

Advanced HF

No other therapeutic option, except for LVAD as BTT

Active infection”

Severe peripheral arterial or cerebrovascular disease

Pharmacologic irreversible pulmonary hypertension (LVAD should be

376

considered to reverse el d pul y vascular resi e with subse-
quent re-evaluation to establish candidacy)
Malig y with poor prog (a collaboration with oncology spedialists

should occur to stratify each patient as regards their risk of tumour pro-
gression or recurrence which increases with the use of
immunosuppression)

Irreversible liver dysfunction (cirrhosis) or irreversible renal dysfunction
(e.g. creatinine clearance <30 mUimin/1.73 m?). Combined heart-liver or
heart-kidney transplant may be considered

Systemic disease with multiorgan involvement

Other serious comorbidity with poor prognosis

Pre-transplant BMI >35 qum’ (weight loss is recommended to achieve a
BMI <35 kg/m?)

Current alcohol or drug abuse

Psychological instability that jeopardizes proper follow-up and intensive
therapeutic regime after heart transplantation
Insufficient social supports to achieve li
setting

1t care in the

.

DEC 2021

Use of MCS (short-term or long-term) to keep a patient alive until cardiac function recovers sufficiently to remove

‘ Long-term use of MCS (LVAD) as an alternative to transplantation in patients with end-stage HF ineligible for

Cl:

-infectieuses
-vasculaires
-oncologiques
-hémodynamiques

-organiques (rein, foie,...)

-obésité (IMC 35)
-addictologie
-situation psy, sociale,
observance...

-AGE.

Recommendations for the treatment of patients with
advanced heart failure

Recommendations Class* Level®

Patients being considered for long-term MCS must

have good compliance. appropriate capacity for c
device handling and psychosocial support.*** 4"

Heart transplantation is recommended for

patients with advanced HF. refractory to medi-

cal/device therapy and who do not have absolute
contraindications.

Long-term MCS should be considered in patients

with advanced HFrEF despite optimal medical and

device therapy, not eligible for heart transplantation Ia
or other surgical options, and without severe right
ventricular dysfunction, to reduce the risk of death
and i t 372396397 AN AQLANA1T7
Long-term MCS should be considered in patients
with advanced HFrEF refractory to optimal med-
ical and device therapy as a bridge to cardiac
transplantation in order to improve symptoms,
reduce the risk of HF hospitalization and the risk
of premature death, 378400402404

Renal replacement therapy should be considered
in patients with refractory volume overload and lla [ =4
end-stage kidney failure.

Continuous inotropes and/or vasopressors may
be considered in patients with low cardiac out-

put and evidence of organ hypoperfusion as <
bridge to MCS or heart transplantation.”****°

Uttrafiltration may be considered in refractory

volume overload unresponsive to diuretic c

LNI,]"!



Transplantation cardiaque

Tableau C2. Evolution des principaux indicateurs de pénurie en greffe cardiaque

Tableau C2. Evolution des principaux indicateurs de pénurie en greffe cardiaque

2 candidats pour 1 greffon

2015 2016| 2017 2018 2019| 2020
Nouveaux inscrits pour un greffon 1,3 1,2 1,2 1,4 1,4 1.5
Receveyrs (?:-n attente en liste active 0.5 0.6 0.5 0.4 0.6 0.7
au Ter janvier pour un greffon*

Tableau C6. Evolution sur les trois premiéres années du devenir des malades inscrits pour la premiére fois en liste d'attente

cardiaque en 2017 (N=534)

Tableau C6. Evolution sur les trois premiéres années du devenir des malades inscrits pour la premiére fois en liste d'attente cardiaque en 2017 (N=

Statut sur liste d'attente (%) a 3 mois| a6moisy] a12mois] a18mois] 324mois] 230mois] 236 mois|
En liste inactive depuis I'inscription 1,5 0,9 0,9 0,4 0,4 0,4 0,4
En liste inactive 8,2 5,1 3,6' 2,6] 21 2,2 1,1

En liste active 25.9| 20,2 13.5| 8.9 6,2 5,2 5.4
Greffé 56,2 644 /7 702 N\ 74] 76 76,8 77
Décédé en attente 5,6] 6,4 771/ 8,8 8,8 8,9| 9,2

Sorti de la liste d'attente pour aggravation T.SI 1,5 2,1 2,2 2,4 2,4 2,6
Sorti de la liste d'attente hors aggravation O,9| 1,3 1,9 3 3,9 3,9| 4,1

En liste inactive depuis l'inscription et décédé

ou sorti pour aggra?.fati()n P O'2| 0.2 0.2 0,2 0.2 0,2 0.2

534)



Score coeur = Score National d’Attribution des
Greffons Cardiaques (SNAGC).

CALCUL DE LU'ICAR
Risque de deces sur liste

4 étapes

Score cardiaque composite brut

Score cardiaque composite pondéré

dU receveur

L agence dela
—l biomédecine

Guide du Score Ccur




Score cceur ; ICAR

Calcul de I'Index de Risque Cardiaque : ICAR
Evaluation du risque de déces sur liste d’attente.

——>

H == agence dels
J biomédecine

(S

Assistance de courte durée.
BNP ou Nt-proBNP.

DFG par MDRD.

Bilirubine totale.

Sous inotropes ou assistance : valeurs AVANT
implantation ou mise sous inotropes.

MISES A JOUR:

4

D —r 4
[ aureceveur |

\ 4
———

— * Tous les 3 jours sous ECLS ou inotropes.
* Tous les 3 mois sinon.

Guide du Score Cceur

Péle Qualité des Données

18/04/2019



Score ceeur: Score Cardiague Composite Brut

Le Score Cardiaque Composite comporte quatre composantes mutuellement exclusives (voir :

ANNEXES 3.3) :

- Composante Adulte Standard

- Composante Expert Adulte (XPCA)

- Composante Pédiatrique Standard

- Composante Expert Pédiatrique (XPCP)

Expert Adulte

250 500 77.5 775:51 9;” 1M9+51
SNACG '
[T ; l T

Adulte Standard < 775

-

Adulte Standard >= 775
Pédia. Standard

Tableau des composantes du Score Cardiaque Composite Brut

Composantes du score cardiaque Nombre de points Demande de priorité

> 0-775

Adulte Standard ]
> 826-1051

L agence dela Pédiatrique Standard > T776-825 %)
biomédecine
Expert Adulte (XPCA) < 900 =>nécessaire
Guide du Score Cceur
Pble Qualité des Données
18/04/2019




Score CCB : composantes standard

3 : Adulte standard en choc (notamment

ECLS) 826 — 1051 points.
1 : Adulte standard ambulatoire. 0-775 points.

Expert Aduite

9 250 590 775 775451 900  1000+51

: L '- l -l - -

| T
Adulte Standard < 775 Adulte Standard >= 775
Pédia. Standard
Risque de déceés en attente en fonction de la 1
durée d’ECMO (2018) o _
2 : Pédiatrique standard ambulatoire.
HAZARD RATIO

"] (<18 ans).

776 a 825 points, augmente avec la durée
d’attente sur liste.

Attention pour les patients adultes sous ECMO, les points du Score seront minorés
\ 2 partir de 12 jours d’implantation (-10% par jour) et annulés dés le 16eme jour
\ (Score=0).

10 14
DAYS SINCE BINARY TIME DEP. EVENT



Score CCB : composantes expert

250 500

Adulte expert

|

!

Expert Aduite

!

775 775:51 990 1(!)9-0-51

e

T
Adulte Standard < 775

o
h l .
L
Adulte Standard >= 775
Pédia. Standard

L agence dels
_I biomédecine

Guide du Score Ccur

Péle Qualité des Données
18/04/2019

Délai d’attribution du maximum de points pour la Composante Expert Adulte (XPCA)
selon la situation clinique du patient

o e g : . Nombre de Délai
Situations cliniques pouvant faire I'objet d’'une demande XPCA . o
points max. d’attribution
Thrombose d'assistance circulatoire mécanique de longue durée 900 immeédiat
Dysfonction d’assistance circulatoire mécanique de longue durée a e
_ 900 immeédiat
I'exclusion des thromboses
Orage rythmique ventriculaire non controlé 900 immeédiat
Hémorragie chez les porteurs d’assistance circulatoire mécanique de longue _
i 900 3 mois
durée
Infection du dispositif d'assistance circulatoire mécanique de longue durée 900 3 mois
Contre-indication a I'implantation d’'une assistance circulatoire mécanique de }
. 900 3 mois
longue durée
Assistance circulatoire mécanique bi ventriculaire ou cceur artificiel total 900 3 mois

Attribution croissante /

linéaire de 0 a 900 points



Score CCB : composantes expert

250 500

— -0

775 775+51

Expert Aduite

990 1000+51

1
Adulte Standard < 775

L agencedela
_I biomédecine

Guide du Score Ccur

Péle Qualité des Données

18/04/2019

Pédia. Standard

n
h l 4
Adulte Standard >= 775

Composante Expert Pédiatrique - Niveaux de priorité selon la situation clinique

Situations cliniques pouvant faire I'objet d’'une
demande XPCP1

Situations cliniques pouvant faire I'objet d’'une
demande XPCP2

Assistance circulatoire de longue durée compliquée

Assistance circulatoire de longue durée non compliquée

ECMO compliquée

ECMO non compliquée

Contre-indication a la mise en place d’'un Berlin Heart

Perfusion d’'inotrope




m [t
Score Cardiaqgue Composite Pondere ., ue du score Ceour

1 Péle Qualité des Données
Risque de déces sur liste 18/04/2019

Appariement au donneur : age, GS, S?, filtrage

Age

Si le donneur est plus jeune que le receveur :

v difference d'dge <15 ans : = 100% des points
, => un pourcentage des points décroissant a partir
v difféerence d'age 2 15et<40ans: )
de 100% jusqu'a 0%
v difféerence d'age > 40 ans : = 0% points

Si le donneur est plus agé que le receveur :

v différence d'age <40 ans : = 100% des points

=» un pourcentage des points décroissant a partir
v difference d'age 2 40 et < 65 ans :

de 100% jusqu’'a 0%

v difféerence d'age > 65 ans : = 0% points

Attribuer les greffons « jeunes » au receveurs
« jeunes ».



Score Cardiague Composite Pondéré

1)

Groupage

Age Receveur

ABO Donneur

ABO Receveur

A <> A AB

2 18 ans i 3 e

B > B, AB®

o] - O,B

A

AB ;
<18 ans 5 - Groupe compatible

&

Les receveurs de groupe B sont prioritaires par rapport aux receveurs de groupe AB

I

agence dela
biomédecine

Guide du Score Cceur

Surface corporelle

Péle Qualité des Données

18/04/2019

Type de receveur

Critéeres morphologiques donneur

Adulte

SCD* = 80% SCR** ou Homme = 70 Kg

Pédiatrique

SCD €[80% ; 300%] SCR ou Homme = 70 Kg

SCD* - Surface corporefie donneur
SCR* : Surface corporaile receveur




Risque de déces sur liste

L agence dels
_I biomédecine

Guide du Score Ccur

Calcul du SNAGC

Péle Qualité des Données
18/04/2019

‘ Calcul de la durée de trajet entre le prélevement et la transplantation.

. Appel de ’'ABM par ordre de
) SNAGC«final» ) PP



Solution proposée pour les assistances de
longue durée non compliquées

Pour les patients sous LVAD non compliqué, tous les X
greffons proposés a un candidat avec moins de 750 points,
octroi de 750 points au score hors appariement donneur
(classement en fonction de la durée d’'implantation)

ALD non
compliquées
Expert Adulte

!

775 775451 900 1000+51

--’

+ +
L J
T
Adulte Standard < 775 l Adulte Standard >= 775
Pédia. Standard
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Adult and Pediatric Heart Transplants

Kaplan-Meier Survival

(Transplants: January 1992 — June 2017)

Median survival = 11.9 years;
Median survival conditional on surviving to 1 year = 14.2 years
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Conclusion

* ICA = pronostic sombre.
* Options thérapeutiques limitées, lourdes et projets complexes.
* Problématique de la pénurie de greffons, de la sélection des patients.

 Caractere perfectible du score coeur (CM restrictives, LVAD non
compliqués...).



