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Diagnostic

Stratification

Suivi

De quels biomarqueurs disposons nous et pourquoi faire?

Dépistage
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+

BNP

myocyte

circulation

Stimuli de synthèse

- Pressions de remplissage
- Contraintes pariétales
-  Masse ventriculaire
-  Débit cardiaque
- Catécholamines, AgII
- Cytokines

proBNP

Peptides natriurétiques de type B

Le marqueur pronostique le plus puissant 
dans l’insuffisance cardiaque

Age
Insuffisance rénale
Fibrillation atriale
Sepsis
Maladies pulmonaires/HTAP

Obésité

+

-

Les taux reflètent 
le degré de dysfonction cardiaque



Troponines cardiaques

Taux de Tn 
dans amyloses cardiaques
=> + faibles que dans un infarctus



Amyloses AL et diagnostic

- EPP
- IEP
- Dosage quantitatif des chaines légères  et 
- Purie de Bence Jones

(ratio  0.26-1.65)



Amyloses AL et diagnostic

- EPP
- IEP
- Dosage quantitatif des chaines légères  et 
- Purie de Bence Jones

NTproBNP (330pg/mL) (ou BNP 80pg/mL)

Circulation 2003;107:2440 – 2445 Haematologica | 2011; 96(7) 

Consensus
(Mayo)



Amyloses AL et diagnostic

- EPP
- IEP
- Dosage quantitatif des chaines légères  et 
- Purie de Bence Jones

NTproBNP (330pg/mL) (ou BNP 80pg/mL)
Troponine cardiaque (hs-TnT 35 ng/L)

Nicol M … Logeart D. EHJ– CVI 2020; 21, 542–548 



Amyloses TTR et diagnostic

- TTR ?
- RBP4 ?



Amyloses TTR et diagnostic

- TTR ?
- RBP4 ?

NTproBNP    (82pg/mL)  
Troponine cardiaque (TnT 10 ng/L)

(Taux moindres que amylose AL)



Amyloses et stratification par les biomarqueurs

European Journal of Heart Failure (2021) 23, 217–230 

Seuils pronostiques

NTproBNP    1800 pg/mL 
Hs-TnT     54 ng/L

NTproBNP    3000 pg/mL 
TnT     50 ng/L



Amylose AL et stratification, scores pronostiques

Blood 2019, 133 : 763

Eviter greffe cellules souches si
   TnT > 0.06 mg/L (hs-cTnT 75 ng/L)
   NTproBNP > 5000 ng/L 



Amylose AL et stratification, scores pronostiques

Blood 2019, 133 : 763



133 AL amyoidosis 
69y, 73 NYHA 3-4, LV mass 135
NTproBNP 2183, Tn 55, eGFR 52
sST2 39 (26-80)

152 TTR amyoidosis
73y, 54 NYHA 3-4, LV mass 149, 
NTproBNP 2640, Tn 51, eGFR 55
sST2 32 (21-46)

Nicol M. …. Logeart D. 10.3389/fcvm.2023.1179968 



133 AL amyoidosis 
69y, 73 NYHA 3-4, LV mass 135
NTproBNP 2183, Tn 55, eGFR 52
sST2 39 (26-80)

152 TTR amyoidosis
73y, 54 NYHA 3-4, LV mass 149, 
NTproBNP 2640, Tn 51, eGFR 55
sST2 32 (21-46)

Nicol M. …. Logeart D. 10.3389/fcvm.2023.1179968 



Amylose AL et monitoring du traitement/suivi

Table 1. Validated haematologic response criteria for AL amyloidosis.

Response categories Original definition Updated definitions

Complete response
negative serum and urine 
immunofixation and normal FLC ratio

•Both criteria must be met:Absence 
of amyloidogenic light chains (either 
free and/or as part of a complete 
immunoglobulin) defined by negative 
immunofixation electrophoresis of 
both serum and urine
•Either a FLC ratio within the 
reference range or the uninvolved 
FLC concentration is greater than 
involved FLC concentration with or 
without an abnormal FLC ratio

Very good partial response dFLC concentration < 40 mg/L dFLC concentration < 40 mg/L

Partial response
dFLC decrease > 50% compared to 
baseline

dFLC decrease > 50% compared to 
baseline

No response All other patients All other patients

Palladini et al. Amyoid 2021; 28(1):1–2 



Amylose AL et monitoring du traitement/suivi

Chimio immunomodulatrices (Thalidomide, Lenalidomide and Pomalidomide) 
 => cardiotoxiques => majoration biomarqueurs cardiaques

Majoration NTproBNP > 30% ou > 300pg/mL ou Tn > 33% ou diminution de FEVG > 10%
  => aggravation de l’atteinte cardiaque



Amylose TTR et stratification, scores pronostiques



Incremental Benefit of Adding Diuretic Dose and NYHA Class to TTR Amyloidosis Cardiomyopathy Risk 
Models for All-Cause Mortality

Cheng RK et al. J Am Coll Cardiol CardioOnc 2020;2:414–24

309 patients, 
cohorte monocentrique

Diurétiques NYHA Score Mayo Score UK Seattle score

Amylose TTR et stratification, scores pronostiques



Incremental Benefit of Adding Diuretic Dose and NYHA Class to TTR Amyloidosis Cardiomyopathy Risk 
Models for All-Cause Mortality

Cheng RK et al. J Am Coll Cardiol CardioOnc 2020;2:414–24

Amylose TTR et stratification, scores pronostiques



Amylose TTR et monitoring/suivi

Law S, et al. Heart 2022;108:474–478. 

432 patients avec wtATTR-CM au UK NAC 
Pas de tafamidis

Majoration du NTproBNP au fil du temps : plus puissant marqueur de gravité



European Journal of Heart Failure (2021) 23, 895–905 doi:10.1002/ejhf.2198 

Amylose TTR et monitoring/suivi
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Figure 3. Proportion of patients in Cohort A (n = 454) that maintain NT-proBNP (A) and cTnT-HS(B) levels at 6, 12, and 18

months relative to their baseline levels and proportion of patients in Cohort B (n = 248) Proportion of patients in Cohort B

(n = 248) that maintain NT-proBNP (C) cTnT-HS(D ) levels at 6, 12, and 18 months relative to their baseline levels.

3.3. Assessment of theImpact of Increased NT-proBNP and cTnT-HS Levels on Event-Free
Survival in Cohort A

At the cut-off date and after a median follow-up of 14.2 months (IQR: 3.1–40.4),

234 patients (52%) had reported EFSevents (25 deaths and 209 acute heart failure). Among the

209 acute heart failures, 33 patients died after acute heart failure for a total number of deaths

of 58 patients. 220 patients have not reported an EFS event: 176 had initiated tafamidis

including 28 patients enrolled in the ATTR-ACT study (NCT01994889), and 44 (9.7%) were

without an EFSevent (death, heart transplant, or acute heart failure). The median EFSwas

8.8 months (95% CI: 6.2–14.2) in patients with 50% relative increased NT-proBNP levels

(n = 121) and 14.5 months (95% CI: 10.9–19.0) in those with non-increased NT-proBNP

(n = 333), HR: 0.75 (95% CI: 0.57–0.98); p = 0.032 (log-rank test) (Figure 4A). The sensitivity

analyses using the 30% and 40% relative increased NT-proBNP levels were not statistically

significant, the HRs were 0.80 (95% CI: 0.62–1.04; p = 0.09) and 0.78 (95% CI: 0.60–1.01;

p = 0.06), respectively (figure not shown).

We also analysed median EFS in the 308 patients with at least two cTnT-HS as-

sessments, according to whether patients had a 50% relative increased cTnT-HS levels.

The median EFSwas 12.2 months (95% CI: 5.1–15.4) in patients with 50% relative increased

levels (n = 48) and 12.6 months (95% CI: 8.3–16.6) in those with non-increased levels

(n = 260), HR: 0.86 (95% CI: 0.60–1.25); p = 0.43 (log-rank test) (Figure 4B). Similarly, the

sensitivity analyses using the 30% and 40% relative increased cTnT-HS levels, were not

significant with HRs of 0.87 (95% CI: 0.63; 1.21; p = 0.40) and 0.91 (95% CI: 0.64–1.28;

p = 0.58), respectively (figure not shown).

Amylose TTR et monitoring/suivi
Majoration du NTproBNP au fil du temps : plus puissant marqueur de gravité (> Troponine)
Sous tafamidis : réduction de la majoration de NTproBNP et troponine

Oghina S et al. J. Clin. Med. 2021, 10, 4868. 
N = 454 N = 248



Amylose TTR et monitoring/suivi
APOLLO : baisse du NTproBNP sous patisiran (sous population cardiaque , n = 126)

Circulation. 2019;139:431–443



Conclusions

• Amyloses cardiaques : majoration des taux de BNP/NTproBNP et de troponine.

• Outils diagnostiques et pronostiques très puissants   
 => base des scores recommandés.

• Recommandés (NTproBNP surtout) comme critères de suivi.

      Possibilité de les utiliser comme critères de substitution : à étudier

• Dépistage des populations à risque par biomarqueurs cardiaques => à étudier

(porteurs de mutations, amyloses sans atteinte cardiaque, MGUS, IC-FE préservée sans cause, RAC)
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