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Au depart, une histoire allemande
M Schleiden, R. Virchow N@“\ Friedreich

(\ o .
& M Schleiden

A\)
[0 Schleiden:1849, “Principles of Sment@aé2 Botany” substance amyloide : (1804 - 1881)

corps cartilagineux, humide, gelatme‘hx clair et transparent,

....... présente dans dans les celm‘l’es de cotyledon de Schotia latifolia.. &
\?’& \\eeé\\
[J 1854 : Virchow 1ere desc@tlon ds tissus humains, de dépots ayant une Q&‘\Q
réactivité identique a cglle de I'amidon : amylose éq,@"’
N
O )
&
[J 1859 : Fnedrewl;lg“Kekule Dépots extracellulaires d‘agrégats &Q@b
fibrillaires geai)rotemes physiologiques R. Virchovy\o N. Eriedreich
(1821-1%02) (1825-1882)

Amylose ,{e:f?naladle du repliement des protéines

[J Acquise ou transmission autosomale dominante

[0 Nomenclature: A+Suffixe de la proteine; et dysfonction d‘organe qui en
découle

[0 Voisin: agrégats intracellulaires (protéine Tau) et
extracellulaires(peptides B et plaques amyloides) (Alzheimer) .c°

B 3
Virchow Archiv fur Patﬂglogische Anatomie and Physiologie und fur klinische Medicin. Berlin 6; 354-368; 1854
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Insuffisance cardiaque
4%
+ ©
Fonction systolique préservée
+

Epaisseur myocardique augmentée
+

Anomalies du strain
+

Microvoltage

0TOGRZ01T 17:15:13

RED FLAGS &éo&"‘

Canal ca@gg’r/éoﬁ, canal lombaire étroit

Neug@f;jthie peériphérique
&

Jeﬁ\i;toire familiale

Troubles du rythme ou de conduction

MGUS




& NCBI  Resources ™ How To

PubMed v |cardiac amyloidosis AND 2019
Create RSS Create alet Advanced

Article types Format: Summary ~ Sort by: Most Recent ~ Per page: 20 ~
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Epidemiology of Cardiac Amyloidosis-
Associated Heart Failure Hospltallzétlons
Among Fee-for-Service Medlcar@‘
Beneficiaries in the United States

Observed amyloidosis cases (per 100,000

person-years)

» prevalence rate of cardiac aynyloidosis =

PREVALENCE more than double that of mulmonay
® hypertension
INCIDENCE » Incidence raie of cardiac amyloidosis =

infective 2ndocarditis.

2000 2001 2002 2003 2004 20'05 2006 2007 2008 2009 2010 20'11 2012
Years

[ 95% Confidence Limits Incidence
[ 95% Confidence Limits Prevalence

Lauren G. Gilstrap Circ Heart Fail. 2019;12:¢005407.
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LES DIFFERENTS TYPE@@S@%’AMYLOSE
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Contexte Nomenclature: frequence Traitement
protéins A + Suffixe de
la protéine

. R P .. O
« Myélome » 20% Changé“”legere lg AL« primaire » 4-12 106/an Chlmlgisﬁeraple
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LES DIFFERENTS TYPESf) AMYLOSE

0

S
Contexte Type de Nomenclature: frequence Traitement
protéins A + Suffixe de
la protéine .
« Myélome » 20% Chaigé°7égére lg AL« primaire » 4-12 106/an Chimiqéﬁbérapie
K Cgﬁ@‘)\ &Q}\Q
Héreéditaire: mutation C}\’fie?ansthyrétine ATTR « mutée » 10k ATTR-PN, ;Ef%msplant hépatique
génétique & ATTR-v 40k w ATTR- CMo\\o*‘ Stabilisateurs
& < Inhibiteurs synthése
000 \0«
(19@6‘ %:\0
‘&b@ 'e?e’é@
%&0\\%
«8”
o
-robo
0(9&

i 1. © i I
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LES DIFFERENTS TYPES“D AMYLOSE

e
f@

frequence Traitement

Nomenclature:
A + Suffixe de

la protéine

Contexte

protéins

« Myélome » 20% Chairg,eie'glégére lg AL« primaire » 4-12 106/an Chimiqéﬁ&rapie
K Cgﬁ@‘)\ {\@\@
Héreéditaire: mutation c}\’ff’?ansthyrétine ATTR « mutée » 10k ATTR-PN, ;Erﬁnsplant hépatique

génétique & ATTR-v 40k w ATTR-CM . Stabilisateurs
& Q«°° Inhibiteurs synthése
Q»OO
Sénile @rﬁ‘“ Transthyrétine ATTR « sénile » 200k ATTRWE CM Stabilisateurs

ATTR-wt inhibiteurs synthése
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LES DIFFERENTS TYPESf) AMYLOSE

Qv

&
Contexte Nomenclature: frequence Traitement
protéins A + Suffixe de
la protéine .
« Myélome » 20% Chaig,ei"’%légére lg AL« primaire » 4-12 106/an Chimiqéﬁbérapie
K Cgﬁ@«)\ {\@\@
Héreéditaire: mutation c}\’ff’?ansthyrétine ATTR « mutée » 10k ATTR-PN, ;Erénsplant hépatique
genétique b@ ATTR-v 40k w ATTR- CMo\\o*‘ Stabilisateurs
& 5 Inhibiteurs synthese
®00

Sénile @@“‘“ Transthyrétine ATTR « sénile » 200k ATTRWF CM Stabilisateurs

N ATTR-wt {Qf inhibiteurs synthese

O&é@

Inflammation Protéine AA 2.
chronique amyloide A inflammatoire ©

i 1. © i I
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LES DIFFERENTS TYPESf) AMYLOSE

Contexte Tvpe de Nomenclature: Traitement

orotéine A + Suffixe de
la protéine

« Myélome » 20% Q@‘@*'haine légére Ilg AL« primaire » Chimiothérapie

<& KouA &
© &
Hereditaire: my\;é’tion Transthyrétine ATTR « mutée »  Transplant. @épathue
génétique ooec’ ATTR-v Stablllsatbeﬂrs
& Inhlblt@ears synthése

Sénilgtg«&c’0 Transthyrétine ATTR « sénile » Ste@‘?llsateurs

0 ATTR-wt mhlblteurs synthése

S &

Inflammation Protéine AA «o 6
chronique amyloide A mﬂammatQﬁ‘e
hémodialyse 3-2 AB2M o@@

microglobuline
1'm © )




Asiyloidosis
May~ Clinic 1960-2014

___Secondary (AA)

n=6765
Hereditary 5%
(364)
Senile 7%
(475)

Localized 133
{876)

Source: R, R. Baliga, William T. Abraham:

Color Atlas and '%vnnpm_ of Heart Failure

3% (189)
B2 M (12)*

Amyloidoma
0.5% (31)

[ O Heavy chair: {17)"

*B2 M + Heavy chain = 0.5%

Copyright © McGraw-Hill Education. All rights rE_wErﬁﬁfd
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Electrophorése des protéines sérigues
AMYLOSE CARDIAQU E AL = :"T m.::"m | “-:'l.’l‘l'-*'?'i'."-'.'t‘f&h‘iﬁ*ﬂ.ﬂﬂm—.‘ﬁ’.ﬁh‘iﬂr‘

prevalence estimée a _1/100 000

Maladie rare 8-12 cas/10¢/ an
Insuffisance cardiaque a Fion systolique préservée, HVG

Gammapathie monoclonale: /

X2
Protéines totales = 68 g/l \b\

» Progression vers AL = 1%/an

» Electrophorése protéines sanguines et urinaires: pic: Identifier la chaine Iégéere monoclonale circulante:

» immunofixation des protéines sanguines

» Dosage des chaines légéres libres kappa et lambda (85%) examen le plus sensible pour la
détection de la maladie et pour suivre une réponse ou non au fraitement.

» Cans les amyloses AL, le taux de chaines légeres libres Lambda est voisin de ceux observés
dans les myélomes non sécrétants et bien inférieur d ceux des myélomes a chaines légéres
libres.

» Metire en évidence I'amylose dans un tissu: biopsie
» PBR

» Biopsie cardiaque

» Atftention: fréquence des MGUS chez sujet Ggé: rechercher ies autres causes d’amylose : test génétique

. .y g
» MGUS 3.2% pts 50 ans , 5.3% pts >70 ans -

]

Rapport A'G = 1,16



Systemic immunoglobulin light chain
amyloidosis

Giampaolo Merlini'?*, Angela Dispenzieri?, Vaishali Sanchorawala®,
Stefan O. Schonland®, Giovanni Palladini’=, Philip N. Hawkins® and Morie A. Gertz®

(Q)
Dangerougs
small B
clone®

\\‘66

& N
& Kinetically or
S % .

© =2 thermodynamically

> & G : ¢
Ce{ﬁ\}lar == W l unstable light chains
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@&Tracellular

_\
s ! b (Extracellularchaperones)
|® trix interactions

o

SAP and Q?é Oligomers
glycosaminoglycans 1
3

Amyloid
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( Mass action and toxicity ) 1 Toxmty

( Organ dysfunction
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Merlini G, et al, Nat Rev Dis Primers. 2018 Oct 25;4(1):38.



AMYLOSE AL

Médiane de survie a cp«é‘?tir du diagnostic

AU
@‘
pSiCCie: 1 : NT-pr%S’NP et froponine normaux
xQ°
» Stade 2: SEU,\Lé'merﬂ 1 éleve &
&
» Stade Il Les 2 élévés &
& ©
m Sigfde 3 A: NT-proBNP < 8500 ng/I Survie médiane 0&“
‘%‘ 9,6 ans &
tade 3 B : NT-proBNP > 8500 ng/| - <
b\}cﬁ&) P 9/ 5.6 ans 5
& PO 2.8 ans S
) : Ry Q&
S U 0.4 ans @
A° 0,84 LS o
P 1A % <
> 8 064y &
(I/Q = _._Il' _________ \'_1, ___________ r. B & © ________ 4 _ Q?Q
T = <
= "-I @
vy 044 L— O
4 : \)0.)
0O 2 - ‘)\:\0
L eo\
. O
'D_ﬂ T T . T 'Q,""’A T 1
0 2 4 8 10
FU (Annagsﬁ’
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daratumumab, cyclophosphamide, bortezomib and
dexamethasone (dara-CyBorD) = current standard of care.
Autologous stem cell transplant in eligible patients who do
not attain a satisfactory response to dara-CyBorD

Daratumumab, Bortezomib,
and Dexamethasone for Multiple Myeloma

1-year PFS*

1.0 = N

S
3 (n = 251)
£ Daratumumab (16 mg/kg 1V)
éa Ve!: 1.3 mg/m2SC,
= dex: 20 mg
15 . - Vd (n = 247)
2 02dP Median: 7.2 months e Vd o Vel: 1.3 mg/m2SC
S j i
o g | & dex: 20 mg PO-1V,
HR: 0.39 (95% CI, 0.28-0.53); P<0.0001 ' &6{@
0 !
0 3 6 9 12 < 15
Months &
No. at risk C)é
Wd 247 182 106 25 5 60 0
Cvd 251 215 146 56 mn o
S
61% reduction in the risk of disease progression or death for DVd vs Vd

Palumbo A et al, N Engl J Med 2016;375:754-66.
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NAH : histoire naturelle &
une neuropathie progpesswe

c°°
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«‘Z’Q
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Royaume-Uni

Rance Londres Pays-Bas i

Belgique

\ugal Madrid
Porfuggl aah
i, T Espagne

Alnaria

Lituanie
Bielorussie

o Pologne

Libve

ANDRADE 1952
Val30Met

Polyneuropathie Axonale Ascendante Progressive
Perte de sensibilité temgérature douleur
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L amylose heréditaire a trarlsfhyretlne

il it B

Tetramer Folded Unfolded §
TTR Native Monomer Monomer Protofilament .
State Amyloid

Hexamer

N Transthyreﬁne
O Trans,O‘f)orteur

O H@??nones Thyroidiennes
Dﬂﬁetmol

[ Productiogmépatique (>90%)
B Tralten;éht
- g%nsplantatlon hépatique

B Protéine mutée instable . ®Stabiliser la TTR
B Maladie autosomique dominante. 120 mutations eo B Supprimer la production de TTR (SiRNA)
B Pénétrance variable 10-90% < Pas de modéle animal
B Atteinte multisystémique. Cibles variables selon }é’
mutation o” 1

(b
(1,
(b



AMYLOSES HEREDITAIRES

Transmission autosomique dominante, prevalence estimated 1/100 000

Pénétrance variable, 65% des maiades sont des hommes 50,000 pts world wide

Neuropathies amyloides: F4P

» Début: pic a 20 ans {iormes portugaises precoces) puis apres 50 ans
» prevalence mondiale 1/ 100.000

» 1:1,000 en zone endémique Nord Portugal, Suede, Japon

» Cohorte CRMR NNERF : 200 +

Cardiopathies amyloides héréditaires: FAC Qs 20@ QI Eé E ha: :g Ee Q

» Debut apres 50 ans

>
» En cas de neuropathie: 60% d’'atteintes cardiaques : prognostic
» TIR-FAC Vall22lle, Leul11Met, Thr60Ala and lleé8Leu.



hATTR Amyloidosis Presents &
With a Heterogeneous Phengtype

Q&U
K@
[J>120 amino agii?substitutions have been reported in patients with hATTR amyloidosis1
O Presentatém can vary by TTR mutation, but mixed phenotype is often reported @8\@
&
Qé'\
P &e}\e
’b
V30M

Early onset

Type B deposits, .
intact TTR = Type A deposits

& )
monomers . ek , aggregates of intact
|5

form the fibrils, monomers and
common inearly monomer fragments

onset V30M Qrib© present in most
polyneumpathy cardiomyopathic
subjects,. mutations and

ATTRwt associated
cardiomyopathy.

&7 Definition of
S .
© Cardiac?

B Rowcenzio, et al. Hum Mutat 2014;35:E2403-122; ; Rapezzi, et al. Eur Heart J. 2013;34:520-8; Buxbaum JN. Amyloid. 2019. PMID:-30907141



THAOS Registry, preliminary survival data, March 2014

- w w mow

Cardiac ({r
Neurclogilc
— — - Mixed {11

from Symptom onset
™T — I 5 1 =
Number at £isl <>

OE

MNeurologilc ) f ol 75 47 C ; =)

Cardiac

Mixzed 16 1 & Y 2¢ 5] o 1 g -




Infiltration de 'ensemble des structures cardiaques

IM :1.6
Egam“ ab CONMTROL FATIENT
16:45:5
TRAITE/1/E/F3
HP A.BECLERE
& Bl
r.s
GAIN &7 o
COMP 72 .
€BBPM . &
18cm .
SenA N
Histogramme RR de 10:38 2 10:19 4
\\Q;
p&n FCmoyenne = 1008bpm
2 - RR moyen Q ms
sD Q 5431ms
P
infiltration

Restrictive Cardiopathy

Conduction cbnormalities
Sudden death ?



Amylose Cardiaque “sauvage” (wild type) ou sénile

» Depots de TIR non mutée (wild-type)

» Role del’ age (oxicdkative siress ¢)

» Maladie systémique ; 10% neuropathies associees

» +80ans 95% hommes

» Prevalence ?22? prevalence estimated 3/10 000
200 to 500,000 worldwide

» SOUS DIAGNOSTIQUE

» SOUS PUBLIE
» SOUS TRAITE,
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LES AMYLOSE ATTR &

TRACS : Ruberg FL J. 2012;164(2):222-228

Ng, B., et al. Arch Intern Med: 2005 165(12): 1425-1429.
Grogan, M., et al. 2016; J Am Coll Cardiol 68(10): 1014-1020.
Connors, L. H., et al. (2009). Am Heart J 158(4): 607-614.

e
THAOS : Transthyretin Amyloidosis Outcomes Survey https://www.thaos.net/THAOS/aboutTQa&.cfm

xQ°
50 ANS + &
é\\é‘
<
mTTR &e\\e’
3
QJQ
<
%)
N\
O
&
b\}
QO
@Q
&0
,\O
@
@906
<
&é‘“’
o%
&0
%‘\
O
3
6\}
=}
\QJ
O
>
©
({,b
P

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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LES AMYLOSE ATTR

\&
e
&
Q

Médiane de survie a cp«'grtir du diagnostic

O
@Q&
7 ¢
< o
6 80 ARS + 50 ANS + &
jE: &
' <)
) $Z
5 TR
N &
<0
4 QX
e()
\)O
3 9
&
5
&
o
a» 1
2
0
Median survivat from diagnosis &Oe?
B THAOS WT B TRACS WT BNg BWT | GO an WT
B THAOS mTTR ®TRACS mTTR mConnors mTTR %l;?sattia nayagam
&
o‘@

[ | THAOS : Transthyretin Amyloidosis Outcomes Survey https://www.thaos.net/THAOS/aboutT@&.cfm
| TRACS : Ruberg FLJ. 2012;164(2):222-228 X
[ | Ng, B., et al. Arch Intern Med: 2005 165(12): 1425-1429. @‘7,
[ | Grogan, M., et al. 2016; J Am Coll Cardiol 68(10): 1014-1020. 0y 27
n Connors, L. H., et al. (2009). Am Heart J 158(4): 607-614. (]9‘1/

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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. Mlcrovgﬁage VS CMH/echo Hoor” |

* Bloc d& branche, BAV ks

* Fibrillation atriale 100

* Incompétence chronotrope, bradycardie .

* Diminution de la réponse a I’atropine

IJ 2.5 5 7.5 1ﬂ 12.5 15  min
E"Rmﬂlng Post atrupln- Jl-uprmallnu lnfuslﬁn :

5 ng/kg/min 10 ng/kg/min 15 ng/kg/min

Falk RH Cardiac Amyloidosis Circulation 2011: 1079-1085 De@%aye et al Circulation. 2001 104:2911-2916 28

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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B 97% des Js%tlents avaient
au moan‘s 1 test anormal

3
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>

82% 1%

n=215

62%




Heart failure with preserved ejection fraction,

\\0

atrial fibrillation, and the role @f senile
amyloidosis

O
Table | Frequengy of atrial fibrillation in different
types of cardiac gﬁyloidosis

AL ATTRwt
amyloidosis (%)

Rape@gt al.”
Lngghu etal.'’
< C’?’lnney etal'?
Kristen et al."
Grogan etal."

The study by Longhi et al. was the only one to focus on atrial fibrillation. A@er
limitation is that all five studies were retrospective. %O

AL, amyloidosis immunoglobulin light chain-derived; ATTRm, amylogﬁss trans-
thyretin (TTR)-derived hereditary type; ATTRwt, amylo:dosag@transthyretm
(TTR)-derived wild-type; NA, not applicable.

Maarten P. van den Berg et al, European Heart Journal (2019) 40, 1287-1293



Echocardiography =*HFpEF

* « TOO easy » imaging, gléﬁny image
* Excentric « hypertrg‘phy » pattern

* [VS>12 mm= oLg criterion, cutoff vaIue does not
take into acc\@funt the existence of a “grey zone”.

* RV thlckeomng
. Restrlb@hve mitral flow
. Thlckened mitral and tricuspid leaflets

* Thickened atrial septum e
* Pericardial efusion S
* Preserved EF ©
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LV STRAIN « Apical Sparing »

X

Alg A2 gmn .A3g Ad '
' ®Y4i YaY o

&
&
‘ / . N, 4 &
\WA® LWL ¥
- &
Bl g B2 am» C1 N/ C2 o, &&oo
£ ° 7 O 45
AL A &
9 Y Jay B
<>
. Average apical LS & If>1=AMYLOIDOSIS
Ry oplal 15 5 Average basal LS + Average mid LS -%&)O Sen 93%, Spe 82%
&
OO

Relative apical sparing of longituqﬁgl Strain using two-dimentionnel speckle-tracking
echocardiography is both sensitive ghd specific for the diagnosis of cardiac amyloidosis,
Phelan and al. Heart, 2012
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6@@ semiologie classique du rehaussement tardif de
& I'amylose cardiaque en IRM rehaussement
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cartographie du 'IZ\&>Q(T1 mapping):
mesure du voIq@e extra-cellulaire qui
permet de qgéntlfler la charge
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Noncontrast T1 Mapping for the Dlagraﬁbﬂs of

Cine ED Frame

ShMOLLI T1- -map

Normal
Volunteer

Cardiac
AL amyloid

Aortic
Stenosis

Figure 3. Characl@éﬂc Examples From CMR Scans

Cardiac magn@esonance (CMR) end-diastolic frame from cine (left panel), ShMOLLI noncontrast T1 map (middle panel), and late gad-
ement (LGE) images (rlght panel) in normal volunteer, aortic stenosis patient, and cardiac amyloid patient. Note the

levated myocardial T1 time in the cardiac amyloid patient (1,170 ms, into the red range of the color scale) compared to the

ontrcl (955 ms) and the patient with aortic stenosis and left ventricular hypertrophy (998 ms). ED = end diastolic; other

&vmtlons as in Figures 1 and 2.
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Cardiac Amyloidosis &
\\QJ
<\\
Q
Theodoros D. Karamitsos, MD, PHD,* Stefan K. Piechnik, Pl@@\ MScEE,*
0
oc‘,\\
1300 - 06
P-03 O
r [\d \
P <0.001 A\‘)\Q’
/ :\"’ A\
1200 'ec.)
&
D
<
- <
2 P < 0.001 5
\Y
N ’ S
E 1100 \)9
I P =0.003 <0
- / ™
O
1000 - >
&
&
3
900 YV
_©
q/.) I L T T T
q,Q Normals Amyloid, Amyloid, Amyloid, Aortic
No Cardiac Possible Definite Stenosis
Involvement Cardiac Cardiac
Involvement  Involvement
Figure 1. Myocardlal T1 In Normal, Amylold, and Aortic Stenosis
Mean noncontrast shortened modified look-locker inversion recovery (ShMOLLI) T1 values in 5 groups of patients. Error bars indicate =
1 SD. Other between-groups comparisons: amyloid without cardiac involvement versus possible cardiac amyloid, p = 0.265; amyloid
without cardiac involvement versus definite cardiac amyloid, p < 0.001; amyloid without cardiac involvement versus aortic stenosis, p =
0.606; possible cardiac amyloid versus definite cardiac amyloid, p < 0.001; possible cardiac amyloid versus aortic stenosis, p = 0.001; and
definite cardiac amyloid versus aortic stenosis, p < 0.001.
'Q
&
©
%

P

J Am Coll Cardiol Img 2013;6:488-97



sciptigraphy

" 99mTc-HMDP ol
PYP
Planar and SPECT acquisitions perforkﬁed 3 hours after tracer injection.
Cardiac uptake Perugini visual scq,r‘e

Score: 3; H/L: 11

+ grade O=absent cardiac upake; &
* grade 1=mild uptake Iegﬁthan bone; (@\@@ A
» grade 2=moderate uptake equal to bone & '

* grade 3=high upt@J@ greater than bone.
Quantification: rapgﬁrt cceur/poumon

© Grade 0 Grade 1 Grade 2
O . -
(1/ - - ;‘

SN g
, | ) fi?“
',‘.! \*l, : .'“ .-"‘I

SUVmae= SUVmax= 2,86 SUVmax=5,3¢ SUVmax= 4.47
SUVmeans uga SUVmun 1 54 SUVm&an 24 SUVmean= 2.95
CAA=37S CAA CAA= 1258
FulD=0.59 %m ga; WalD=1.44

Absolute Quantitation of Cardiac gq@ﬂTc pyrophophate Using Cadmium Zinc Telluride-basec
SPECT/CT



Usefulness and limitations of 99m’]§é-3 3-diphosphono-1,
2-propanodicarboxylic acid S(:ln;ﬁgraphy in the aetiological
diagnosis of amyloidotic card@myopathy
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ﬁgapezzi C et al, Eur J Nucl Med Mol Imaging (2011) 38:470-478



Diagnosed by DPD All-C gﬁ%rs DPD+ Associates with Adverse Outcomes

0
Bone Sc|nt|g raphy s AHR (95% Cl) P.value
Grade 1-3 vs. 0 . 1.20 (1.01-1.43)  0.036
Grade 2/3 vs. 0 - —-— 1.46(1.12-1.80) 0.008
Grade 1vs.0 -- 1.09 (0.87-1.35) 0.5
Grade 1-3vs. 0 | —— 1.79(1.26-254) 0.001
Grade 2/3 vs. 0 P —— 2.34(1.49-3.68) <0.001 o
: &
Grade 1v5.0  —ia—o 1.31(0.78-212) 03 o@*
: o
Grade 1-3 vs. 0 . —— 2.25 (1.51-3.37) <0.001 \\Q,?J
. O
' \)
<9 * Grade 2/3 vs. 0 ; —— 3.57 (2.19.5.80) <0 e%rzﬁ”
1:50 Patlentsd\ﬁ 9:50 Patients [gﬂ s o — A é@@ A
of Non-Cardiac of Cardiac &
Referraf Referrals . 1 ™ &
elerr, € Adjusted Hazard Ratio Kob
OQQ \@Q

Em W"W M‘WN“M%N‘ Cancer-Free Cohort: Grade-1Also hagsWorse Outcomes
P PRI o o
L g I =
i
IR e — P




EN PRATIQUE

m PATIENT ADRESSE POUR E PORTEUR DE MUTATION
SUSPICION D AMYLOSE (test génetique +)
= HFpEF = Surveillance clinique + ECG
B biomarquetits +NTpBNP
= ECG, Holter m Début de la maladie ?
® Echo (IRM) ® Imagerie multimodalité
[ Scinti DPD = Hcho
. 20 m [RM
— chaines légeres T TR
_test génctique




SITUATIONS PARTICULIERES

» Découverte fortuite / scintigraphie osseuse: 1,4% apres 80 ans

» Séries autopsiques « fout venant » HFPEF: 5% amyloses cardiaqgues (25-
60% de presence de dépots)

» Séries scintigraphigues HFPEF: 13% dues a amylose
» CMH : 9%
» 2 séries RAC/TAVI: 14 et 16%  France : 15000 TAVR/an = 2250WT/an ¢

Castano A et al. Eur Heart J. 2017;38(38):2879-87.



Infiltration de 'ensemble des structures cardiaques

CONTROL FATIENT

Hypertrophy

infiltration

e

25-65%

Restrictive Cardiopathy
Conduction cbnormalities
Sudden death ?




Traitements conventionnels dans | am;d?bse cardiaque :

\\Q)
(x\

Q)Q

Pas d’insuffisance cardiaque: c!Q,WW'HA Cl 1, BNP normal, écho normal: surveillance
06\)
* FAC asymptomatique: &

\.

e épaississement a Iechoggéjohle/lRI\/I/scmtlgraphle +/-, dénervation+/-: surveillance
* trbles conductifs: PM}"’ R

Insuffisance cardgahue débutante: Clinique, NTproBNP
. Traltemeng;e‘ﬁlurethue ++++, éducation thérapeutique ¢
. Attentlgﬁ a la bradycardie, facteur d’aggravation: les - bloquagfts sont déléteres

2
N

. Antug“aluques digoxine : non <9

+ Insuffisance cardiaque récidivant sous traitement:
* Nécessité d’augmenter les doses de diurétiques

* Réhospitalisations &
* Transplantation cardiaque? &




Traitements conventionnels dans 'amyose cardiaque :

f 925 treated

lesquels sont vraiment contre indiqués ?
Q’b

<
Beta-blockers

'i 1313 treated fﬂ’ 285 discontinued

E during follow-up

ﬂ ® Dose continued '
69% N

® Dose reduced &o\
® Dose discontinuegox‘?

ACEi/ARBs

rﬂ. 448 discontinued
during follow-up

® Dose continued
® Dose reduced

® Dose discontinued
Survival in patients with a LVEF =40%
treated with beta-blockers

Survival in patients treated with
ACEi/ARBs in the overall population
@

I “\R X Beta-blockers 1 — ACEi/ARBs
075 . — No beta-blockers - — No ACEi/ARBs
Cumulative \"§\\ ~ Cumulative
survival 050+ © \H}Mﬁ <

0 : survival 0.50- —
probability N4 \\ probability %
025 Vv 0.25 -
000 T T T T T T T 0.00 T T T T T T T
0 10 20 3 40 50 €0 0 10 20 30 40 50
Survival time (months) Survival time (months)
Number at risk Number at risk

No beta-blockers (] 124 90 71 46 28 17 No ACE/ARBs @ EEL 644 494 375 292 221 156
Beta-blockers (§E] 129 97 79 58 42 31 ACE/ARBs @ EEL 684 556 447 326 233 158

LVEF <40%

No effect

fﬁl 69 discontinued
during follow-up

® Dose continued
® Dose reduced
® Dose discontinued

2
‘\;\\eeﬁ> approche
Q,,g» pragmatique!!
@
o
Survival in patients treated with
MRA:s in the overall population e Limites

©

17 g s * retrospectif
\\._ \@ .
0754 \%«0‘3\ — No MRAs e Appariement ?
Cumulative 7 s . .
survival 050 & \Qi:;_ e Ttantiamyloide?
probability 2 &
0254 &
&
0,004 R
T J L L T L T
0 10 20 30 40 50 60
KO Survival time (months)
Number at risk sz\"
No MRAK:EE] 646 497 380 274 196 130

M&GA 894 720 586 488 372 280 220

Adam loannou et al Eur H J 2023
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Traitement specifiquess
5
&
B Antiamyloid therapiesio&w‘
é‘?f" Q}S\@
& &
Kéo Proteolysis and @G}\
- q dissociation . s 'Q\\Q

oh NI —— . 0) o B o

d S 2 ~ 3 .t Misfolding W\ cf:/ Aggregation - Depos;t.logq

. L o =&

23 )8 g % > R

e ) ; &

iy B 2 PN
oA\ >

o] Khan
TTR tetramer TTR fragments and Misfolded, Am)@&ld oligomers Amyloidosis
: full-length aggregation-prone  »  and disease state

I monomers monomer o

Orthotopic liver TTR Gene silencing : | TTR stabilizers :

Antibodies to clear the
transplant:

* Eliminates circulating * RNAi - Patisiran, Vutrisiran « Tafamidis, Acoramidis amyloid deposits
mutant TTR * ASOs - Inotersen « Diflunisal
B * Crispr CAS9



Vyndagel® (Tafamidis)

* Selective transthyretin stabilizer

* Avoids the rate-limiting st@ of
tetramer dissociation °

* Since 2011 approved@for
treatment of herg&:‘ltary ATTR
polyneuropathystage | by EMA,

~ but not by the FDA

o AppprovgsIDFDA and EMA 2019 for
| amonL@Fcardlomyopathy (FAC and

amyloidogenic

i 44

Bulawa, et al. Proc Natl Acad Sci USA. (2012).

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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Tafamidis Treatment fog;;«f)atients
with Transthyretin Amyloid<€ardiomyopathy

A Change from Baselinegp‘\(ﬁ-Minute Walk Test

‘E’ &"é@ § ——3
£ -3 R Pooled tafamidis
-ﬁ "o@é i- i - ¢
{@ - e — ——
& -60- g :
$ :
v
B0
-
w
?
o
I~
S
=
v
=]

Month

No. of Patients &

Tafamidis 264 233 216 193 & 163 155

Placebo 177 147 136 1165 85 70
&

)

Maurer MS et al, N Engl J Med. 2018 Sep 13;379(11):1007-1016
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Tafamidis Treatment fog;%\'«f)atients
with Transthyretin Amyloid<€ardiomyopathy

B Analysis of All-Cause Mortality v
1.0

MORTALITY

—_—t

s N=44]
08 ' /5% wild type
: | 25% mutés

(o

8f Survival
/VC‘

=

7 %

2
S
Probabili},
o
£
]

S
<&
2 0.3
‘b©
q,Qq/ 0.2
Hazard ratio, 0.70 (95% Cl, 0.51-0.96) )
0.14 &
S
00 | I I 1 I I I \2\.. 1 1 I ]
0 3 6 9 12 15 18 ZléO 24 27 30 33
O
Months since First Dose %6‘)
&
No. at Risk (cumulative no. of events) ooé
Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 216.448) 209 (55) 200 (64) 193 (71) 99 (78) O (78)
Placebo 177 (0) 173 (4) 171(6) 163 (14) 161 (16) 150 (27) L4P(36) 131 (46) 118 (59) 113 (64) 51(75) 0 (76)
o)

Maurer MS et al, N Engl J Med. 2018 Sep 13;379(11):1007-1016
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Tafamidis Treatment for.Patients

with Transthyretin Amyloi%«ffardiomyopathy

EVOLUTION DES PARAMETRES ECHOGRAPHIQUES
,,

1 162 (3.5)
48.4 (103) | 48.6(9.5)

-5

VS PW | EF GLS
m TAFAMIDIS n=264 0,11 0,92 | 2.5 1,46
mPLACEBO n=177 S e B 1,19 - -4,34 ] 2,16

Maurer MS et al, N Engl J Med. 2018 Sep 13;379(11):1007-1016



Phase 3 ATTRibute- CM@(@acoramidis)

' To infinity
and beyond

Outcomes in patie«g:t% with ATTR cardiomyopathy in the ATTRibute-CM trial

&O\S@
* At 12 months, acoramidis treatmegtf’dld not demonstrate improvement in 6MWT (primary endpoint).

No safety signals of clinical ce»‘ﬁcern

30-month endpoints:
Primary: Hierarchical composite including all-cause
mortality and CV-related hospitalizations
Key secondary: Change in 6MWD, KCCQ,

b\) 12-month endpoints:
Primary: Change in 6MWD
Key secondary: Change in KCCQ

inclusion
criteria

: e 800 mg acoramidisftwice daily
Subjects with dizgnosed ATTR-CM

(WT or mutant)

800 mg
NYHA Class I-111 e
acoramidis
ATTR-positive biopsy or X twice daily
99mTe scan Placebo twicd daily A
Light chain amyloidosis excluded if Q\z\\
diagnosis by 2™Tc ! Qé
: 66\}
Screening and randomization ! Part A Part B Open-label e"re”s’o{@
1 Tc famidis usage allowed (\Q
OO
0
$
©
Masri Presentation - American College of Cardiology 2022 2o}
Sl

O</®

&
&

At 12 months, positive mproveg\eént in KCCQ-OS, positive reduction in NTproBNP and serum TTR were observed (secondary eeﬁipomts)

Q}
N
,
Percent change from bas«line in NT-proBNP 2
V4
5 ) ; Nominal
8 X : 1
7{» 600 g } p < 0.05
F (o) ‘
é i @Qﬁ B
2 <
i S L
7o :&
&
<
)
\'..(_-\@...m..u_—. foaused review of the vast majority of the data, outliers greater than 300 change from baseline are not included in this plot.

Percent change from baseline in serum TTR?

g i ! Nominal : Nominal
T : p<0.01! 8 p<0.01!
il
[ | == ==
o] : : 1 :

Day 23 Month 1.

Analysis Visit

[Plaamed Teestme

culaire

1A Y =V 23

Cardiovascular Z}mag/ﬂg

Nole: 1o facilitate a focused review



REVOLUTION

Small interiering RNA siRNA

@)
Gene mR N Traditional Small Molecule Drugs
@ Inhibitors or Agonists of proteins
5‘2"3
AT < Disease-Causing @
&2 Protein &
S A
(%) \\(\
<)
4]
-  DISEASE
. &
S o3
P — S
— ~ <
-‘u‘ Biologics &
K DISEASE
‘ Inhibitors or Mimi roteins
o(‘é _>..'.~" _1 g_ Kg%fp
.&Q’O f— \‘5@
@ S
(9 4
0,0 ~ = .- Q\‘e?
% = —-'-"
P P 4 > &
& i r—— 4 X9
':r" ‘g Disease-Causing 6‘6\\
( 3 & _ Protein &0\)%
-4 Transcription s _— Translation _ .

T [ _— Pl g )
= ~_ L DISEASE
2 =2 =
S - ' — "?nhlbltlon of mRNA translation
' U 50

q/Q

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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Patisiran Phase 3 APOLLO Study Resuilts
Serum TTR Reduction

Q’b

&

N\
;\\'0

O
81% median g\éi‘?um TTR reduction in the patisiran group during the 18 months'
<<

— 10 - N
X <&
~ . xQ°
N\ Ay I &
XS
o i S RS
é T/IX
o W
o R
c 2
X A Placebo (&@%7)
o e
= A Patisitdh (n=148)
- S
£ &
S 060
fes \\
& &R
<
P4 3
$ = s
@Q, (ulg - T & T
& 8 = = =X
v € 90 &
© \\\'9
[ O
= 100 - @6
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 @ 1 1 1 1 1 1 1 1 1
6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51554 57 60 63 66 69 72 75 78 81

TTR Change

Mean (SEM) serum TTR knockdown?

Time (Weeks)
CFB at 9 months
Placebo (n=77) Patisiran (n=148)

1.5% (4.47)

$)
3

CFB at 18 months
Placebo (n=77) Patisiran (n=148)

4.8% (3.38)

84.3% (1.48)

A1 CONFIDENTIAL

1. Adams et al. N Engl J Med 2018;379:11-21; 2. Adams et al. First European Meeting for ATTR Amyloidosis for Doctors and Patients 2017 Oral Presentation O9

2 Alnylam’



Effects of Patisiran, an RNA Interference Therap%utlc on Cardiac

Parameters in Patients with Hereditary Transthvregin-VIedlated Amyloidosis:

An Analysis of the APOLLQ\Study

Mean LV Wall Thickness (
(P=0.017)

Cardiac Output (L/min)
(P=0.044)

S
«
=
o
=
w
&
c
o
@
=
7y}
;-

;

-0.56Jf0.16)

Patisiran Placebo

&2)

LV Relative Wall Thickness

(P=0.0055)

0.01

.Eo.crza)

p——

-007/(0014)

.. ...

Patisiran Placebo

LV End-Diastolic Volume (mL)

(P=0.036)

0---- - -
= -5.13!1.99)

:

-13.44

e
&2)

O
Patisiran  sPlacebo
v

‘b©

Global Longitudinal Strain (%)

2.0
1.5-
1.0+
0.5+

0-

&

cardiac subpopulation
(N=126; 56% of total population

Pauéugé‘\ Pladebo

@Q
\.

<8
; LV Mass (g)
(P=0.15)

0. 63|(9 43)

-15.12|(5.4)

Patisiran Placebo

SOLOMON SD et al, CIRCULATIONAHA.118.035831



Effects of Patisiran, an RNA Interference Ther ap%utlc on Cardiac

Parameters in Patients with Hereditary Transthvreﬁn-\ledlated Amyloidosis:
An Analysis of the APOLLQ\Study

ient >
[y
(8 ]

an Frequency of Events Per Pati
= et
o

o
o0

0 2 4 6 8 10 12 14-16 18 20
Time on Study (Months)

CARDIAC HQ@SPITALIZATION AND DEATH

ALL CAUSE HOSPITALIZATION AND %\TH

0 2 4 6 8 10 12 14 16 18 20
Time on Study (Months)

—Patisiran 0.3 mg/kg —Placebo

SOLOMON SD et al, CIRCULATIONAHA.118.035831



Perugini grade
H/B ratio

(1e) Bui/Bu)

29

(7 -Geppelb)
pa. oﬁ‘p -

2009 2010 2011 2012 2013 2014 2015 2016 2017

“ng@en | patsran
¥
2

placebo

Dion Groothof, BSc, Hans L.A. Nienhuis, MD, PhD

Mayo Clinic Proceedings

Mayo Clinic Proceedings 2020 95417-418DOI: (10.1016/j.mayocp.201S.20.036) N
Copyright © 2019 Mayo Foundation for Medical Education and Research Terms and Conditions Volume 95 Issue 2 Pages 417-418 (February 2020)
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Antiamyloid therapies: Apollo-B
- []
6\®
O
(}\'
6\)
&0
&
. NN 4 :
Primary endpoint«® Secondary endpoint:
Mean Change from B@3eline in 6-MWT o &
_ & . Mean Change from Baseline in K,SQQQ-OS
E 10 & P
Better E Py *6\\ 0.714.8 i 1.0(1.3) @
E 2 i E g 0.5(1.2 &Q' 0.2
o © 0 o ! 9.2(6.0) Better £ O 27 N
e 2 i - <o X il 0sa
m 0O - i G mg :
Sk a0 o e _+ - §g 07 N !
= ~ E £ O e ——— 'OQ '
E = b\) 2(4 ~ | 20 +"‘.‘ > :
g4= S “J 0 = QL Twmeo :
E E QOQ B Worse LE @ ———
2% 3] E 254056 Tmm=eanl €3 47 ¢
@ 3 i 5 o @ <0
m (CD(L ! 2L.1123.3) E m ‘%'
T T T f | s (\\@
SVBaseline 6 9 12 18 — = - .
Vv Time {Months} Baseline & 6 9
N Time (Months)

DB iod OLE period o
s — m

Mo. of patients
Placebo 178 165 165 164 146

No. (prﬂ'.ioﬂé()‘z“
178

S 3 . s Placebo O 171 168 167 155
Patisiran 158 162 L’ 167 149 Patisiragd 181 170 171 171 157
2
- <
Il Patisiran M Placebo O
[e)
O
&
&
Vv
‘b©
(1,



Apollo-B: « Hard égw“éndpoints

N\
c,;\\'O

S
<
@Q

@
All cause Mortality?+ Hospit
D
+ HF urggtit visit
&

= - X9
5 12 Placebo O‘\\ ;
ﬁ Patisiran & Mo
o 1.0- R L
= <0
a
— 0.81
@
®
& 0.6
5
> 0.4-
w
@
E‘ 0.2 HR=0.801 (0.573, 1.118)
@
E 0.0+ + censored
Q’b 3 6 9 12 15 18 21 24
Follow-Up Time (Months)
DB period
No. of patients
Placebo 178 178 177 174 170 165 159 103 66
Patisiran 181 181 180 178 176 165 163 108 71
B Patisiran

All-Cause Death

.\\\@'
Q}b
A\
12 &
Placebo: n=178, 23 deaths @é\ ——
v 114 Patisiran: n=181, 13 deaths %
= 104 & ]
z ] Lo
E | 7
£ 5. o
=]
= 61
R
Y
S 34
g 27 HR=0.554 (0.281, 1.094)
o 44
04 ) + censored
0 3 6 '%0 9 12 15 18 21 24
(4] .
.,\@‘ Time (Months)
O
DB period OLE period
Mo. of patients (deaths) <0
Placebo 178(0) 17807 177(1) 173(5) 170(8) 185(11) 159(15) 96(18) €6(19)
Patisiran 181(0) 0) 180(1) 178(3) 176(4) 165(6) 1B63(8) 105(9) 71(11)
6\}
&
[ Placebo (\Q\
O
O
&
(19
©
({,b
Q
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Apollo-B: echocardiography
°
oS
&
O
XN
@)
6\)
L] o o o L]
Change jx echocardiographic parameters at 12 months from baseline
@
O
A. Gfobal longitudinal deformation (¢ :\O B. Mass of the VG (g) C. LV end-diastolic volume (ml) <@
1,2 \'@\b\
, _ 4 - Q
§ 1571 p=0.0402 1 p=0.0508 S
= X -
§ g Aggravation o Aggravation Improvement 4
o 8 | 5 4
§ ) 0,6 1 1 A
s =S ]
= 0
£ 0.4 1 | 0 -
o © Aggravation
o 02 Improvement -5
£ ' n=168 19
5 ' 0,0 -
o Improvement ' -10 - -2 %
® @
. S . . A0 .
D. Cardiac outpub(lﬁ?mm) E. Average LV wall thickness (cm) F. Relgtlve wall thickness of the LVa (cm)
@
(19"]:5 Aggravggidﬁic\
£ 0,100 - 0,01 1 S 000
‘g 1 p=0.4436 Aggravatio p=0.2883 &6\\'
5‘;9—‘ Improvement 0,050 1 0,00 -0,01
iLE
o ] 0,000 A -0,01
s q:, Improvement 0,02
=2 10,050 1 0,02
= 0 Aggravation
%_g -0,03
& -0,100 A -0,03 S
S 4 & 4 p=0.7054 B Patisiran (N=181)
© -0,150 - -0,04 - o -0,04 -
& I Placebo (N=178)
ANCOVA model. Nominal p value of the difference in mean MCs of patisiran-placebo.? is obtained by performing the ratio "2 X posterior wall thicl@ / LV diastolic diameter".
Abbreviations: ANCOVA, analysis of covariance; MC, least squares; LV, left ventricle; SE, standard error. ({,b

q/Q
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Apollo-B: cardiac biomarkers

<
Geometric Mean Folgs¢C
Baseline in (l:@l'—proBNPa

(%)

R

hange from

1.53 (1.38, 1.71)

117 (1.07, 1.27)

g2 @

c £ ©

(&) o 1.8' %&

T2 N

S m <O

wo 1649 0\2\\

c g D 1.39 -

P O (1.28, 1.51) Jitaas

SZ 144 P A= -

o £ P 1.20(1.12,1.28) "

E= 10 S - RT: :

£ o 1 (1.03, 1.17)

N

83 10-

= = o 1.06 (1.00, 1.13)

Q'VI 1 1 1 1 1
WBaseline 3 6 9 12 15

Time (Months)

DB period OLE period

No. of patients
Placebo
Patisiran

178
181

168
171

165
169

164
169

163
167

156
157

18

152
157

B Patisiran

aVisits with number of patients on both treatment arms 260 are presented. Baseline is defined as the last non-missing value available onf
confidence interval; DB, double-blind; NT-proBNP, N-terminal prohormone of B-type natriuretic peptide; OLE, open-label extension.

Worse

Better

}

Geometric Mean Fold Change from

Baseline in Troponi

r@léig

R
o __ 1.6 \"\0
2d &P

> )
S £ &
o= &
s c 147 X 1.29
o 'c < (121,138
L o g (1.21,1.38) 1.21 (1.13, 1.30)
c & 1.18(1.11,1.25)0((\ Pt N
3 = & L ~~ee
= 127 > 1.11 i
L= O (1.05, 1.18)
o ©
E R
8 . 1.0

= .o 1.04(0.99, 1.09 1.09 (1.01, 1.17)
o @ ( )

1 é\ 1 1 1 1
Baseline  (&°3 6 9 12 15 18
) .
&o\ Time (Months)

No. of patieﬁg
Placebo & 172 158 162
Patisgmef 174 161 162
§
W Platbbo
P
‘b©
(1,

before the date of first dose of study drug in the DB period. All patit

156
160

155
158

2
v DB period OLE period
S
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Apollo-B: Peruglmgrade at M12

0
&§
0

Explorat@?y analysis of technetium scintigraphy

&
&

Change from baseline in gé?‘ugini grade for all
evaluable patis\nf? at month 122

O <&
\)Qe
- eb 96,4 Baseline 12 Months
100 - C&Q ,
00(\ M Patisiran (n=37)
< Grade 3
J )
80 @Q, M Placebo (n=28)
q:b
(LQ -
X 60 A Grade 2 Grade 2
2
[
Q2
5 40 -
Grade 1 Grade 1
20 \
e Gradeo | &° Grade 0
0 0 [0) re
0 — B 20
Reduced No change Increased Anarlé'él?mcludes patients with evaluable data at baseline and m— Pafisiran (n=37)
12 (N=65 R
I P|acebo (n=28) %
aThe analysis includes patients in the patisiran (n=37) and placebo (n=28) arms of the full analysis set with evaluable data at baseline and montﬁ& 40 patients in the patisiran arm and 37 patients in the placebo arm C ar d ] ovascu ,l' ar f m a g ,I n g

were evaluated at baseline. 37 patients in the patisiran group and 28 patients in the placebo group were evaluated at month 12.

\.

)
Individual trajectories of all evaluat{z\&égpatlents in
terms of change in Perugini gradeff’rom baseline®




¥
&9
% o ¥
TTR gene expresseg_.,ﬁl TTR tetramer TTR fragments and Misfolded, Amyloid oligomers Amyloidosis ,b(‘\
liver <° full-length aggregation-prone and disease state 6‘@
& | monomers monomer fibril formpation ©
h - T - :
Dr_t. otopic liver TTR Gene silencing TTR stabilizers At o s aorites
transplant: i :
= Eliminates circulating + RMNAI - Patisiran Vutrisiran » Tafamidis, Acoramidis amy:id deposits
mutant TTR « ASQOs - Inotersen = Diflunisal
= Crispr CAS 9
®
. . . . . . S .
Helios-A : D.Adams et al. Efficacy and safety of vutrisiran for patients withsereditary
transthyretin mediated amyloidosis with polyneuropathy: a randomlzegﬁtlmlcal trial,
Amyloid, Published online: 23 Jul 2022 6@
@
Amvuttra => indicated for the treatment of hereditary transthyr@fm amyloidosis Imagerie Cardiovasculaire
(hATTR amyloidosis) in adult patients with Stage 1 or Stage 2 z@olyneuropathy PAR S- EC H O %g

(Amvuttra SmPC). Today Amvuttra is available in an early @(&ess (AP2) setting.
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transplant: wid d ;
* Eliminates circulating * RNAi - Patisiran, Vutrisiran * Tafamidis, Acoramidis RS Sepa
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Intelligence humaine

WHY:

- AWARENESS '
READ THE RED FLAGS
ECHO/BONE SCAN/Q\M’& = mutimodal imaging
GENE TESTING 5

TREATMENTS &%
Epidemiology

Number of Cases

2010



INTELLIGENCE ARTIFICIELLE

» Aide majeure pour interpretation imagerie:
diagnostic positif précoce, et outil de suivi sous
traitement

» IRM
> SCINTI ¢
» ECHO +++



Phase 1 Trial of Antibody NIO0é for Deple’rion@

of Cardiac Transthyretin Amyloid & First results of NI00é (phase |)

» NIOO6 is a recombinant human anti-AT TR antibody developed Cardiac Tracer Uptake on Scitigraphy
for the removal of misfolded TTR by phagocytic immune cells

Patient 1: 75-Year-Old Man

NI00G, 60 mg/kg ,  NIODS, 60 mg/kg
e 0o ——M—— —»

Baseline 12 Mo

o .
- ) L - %
» Phase 1, double-blind trial, randomization (in a 2:1 ratio) of 40 &

patients with wtATTR or AT TRv cardiomyopathy and chronic
HF to receive |V infusicrtis of either NIOO6 or placebo every 4 e

Whole Body

weeks for 4 months St

A Cardiac Tracer Uptake on Scintigra@?
Baseline :&O 12 Months

—
¥}

» Results:
» No apparent drug-related SAEs

Absolute Change
(percentage points)

» Cardiac tracer uptake on scintigraphy and EC volume on
CMR imaging appeared to be reduced over a period of 12
months

in Heart to Whole Body (%)

s]

.%35

Placebo  NI006 . . 100 100.0 0.1 1.0

NI1006 Exposure (daysxmg/ml)

» Median N-terminal pro—BNP and troponin T levels

seemed to be reduced Aubin Michalon, Nat com 2021

Pablo Garcia-Pavia et al, NEJM 2023, NEJM 2023, published online on
Mav 20
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transplant: Wwid d i
* Eliminates circulating * RNAi - Patisiran, Vutrisiran * Tafamidis, Acoramidis RS Sepa
mutant TTR » ASOs - Inotersen * Diflunisal
* Crispr CAS 9 Eplontersen

Antibodiex 1o clear the
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\| To infinity
. and beyond..

» CRISPR/CAS9? (INTELLIA) one shot blockade of TIR synthesis

OUTSIDE CELL |

Receptor mediated g8 % Endosomal trapping ‘I_NSIDE_CELL; Se rum TTR
uptake Ay N T

NUCLEUS |

/7

/
"IE ndosomal
(‘{r/ escape

Cas9
exprassion

% of pre-dose TTR

Weeks Post Dose
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PROBLEMES NON RESOLUS

&O

1. Quel traltement@our quel * Pas d’études comparatives
Qv \6\
&
patient * Comparaisons Indirectes &
2. Comment ;és comparer ? &
~2\ : &
Oeo TtantiTTRA \OQ@
& ‘ \6‘Placebo
S .
@Q’QO v f
o Ttanti TTR B %
‘19():3 Q%Q}“Q)

Vv PIanté-BordeneuV@?EXPERT OPINION ON PHARMACOTHERAPY 2019
P Socie, AmylogﬁiB
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1. Quel traltement@our quel e Second line tt
patient & + ATTR-CM with new PN => SiRNA?

2. Comment j;és comparer ? * ATTR-PN with new CM s> ‘tafamidis?

3. Non rep%ndeurs * Therapeutic assouaot‘i‘ons

4. Strat’egles therapeutiques
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Conclusion &

Maladie rare, sous dlagnosthueeb«grave
Amylose AL la + fréquente, urg&?nce chimio

B Amyloses TTR &

\Q!

L1 Formes séniles : 95% ho?nmes + 80 ans; prévalence en hause &
&

[J Formes familiales neﬁropathles 60% ont une atteinte cardiaque ; age de début Ca?dlaque 50 -
60 ans Varlatlons LﬁleldueIIeS +++, q,&‘b

L] Esperance deorﬁe 3-5 ans apreés 1ers signes d’IC &

B Diagnostic: > S

O
L1 magergé)multlmodallte (Scintigraphie DPD ++) + chaines quere§+ test génétique

L1 Pas @% contexte familial connu: pb du Dg etiologique d’'une CI\/IHgf‘5% d’amylose

L] TAVI 15% (25% des hommes >80 ans) &09

L1 Contexte familial: si porteur de mutation, surveillance et ttgdés premiers signes neuro ou cardio
O Traiter précocément 600&

Traitement symptomatique : # recommandations Oooé%

Traitement spécifique: Tafamidis, Acoramidis, Pat|S|ran Eplotersen, NIOO6, CRISPR CASE 9,

o
P>




1/ Y penser &
2/ Chaines légeéres et scmt?bPD
3/ Les nouveaux tralteménts visent la cascade physiopathologique: ¢a marche !

\2\«
9
&




College

National des
Cardiologues des
Hopitaux

Suwezj@ CNCH sur le Social Média !

\\'0
S
«06
Q
&

#CNCHcongres

@CNCHcollege &&"’\\% @CNCHcollege
EEm ElfE

Si vous voulez devenir Ambassadeur social média CNCH adressez-nous un email a cnch@sfcardio.fr




