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on cardiac amyloidosis
patients iIs SIGNIFICANT

of patients agreed that due to their

cardiac amvloidosis they often had .
toPUT THEIR LIFE ON PAULISE
(eq. by avoiding things like):
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PHYSICAL amyloidosis said they generally
A

of patients said cardiac amvloidosis negatively
impacts thaeir ROMANTIC RELATIONSHIPS/INTIMACY
a lot or a great deal

The FRUSTRATED ?
EMOTIONAL 81% 2/3
: of patients reported that of patients were either
of cardiac amyloidosis EEEETGGB;E’&E?;; E;.i”élﬁn NO ONE UNDERSTANDS VERY or EXTREMELY
on patients FEELINGS toward lving the NEGATIVE IMPACT CONCERNED about
with cardiac amyloidosis cardiac amyloidosis has thair current health

CANNOT BE on their everyday life
OVERLOOKED

Survey Conducted by Harris Poll, 2018.
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https://webpath.med.utah.edu/CVHTML/CV073.html



Mormal AL-Amyloidasis AL-Amyloidosis + AL-Amyloidosis +
Myocardium Myofibroblasts Fibrosis
. o g e :
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obul Restrictive il MM’

Immunaglobulin estrictive filling

light chaine Microvascular dysfunction S Skt
High filling pressures

Progressive Heart Failure
= cardiac Fibroblast \ Cardiomyocyte ~ “®8.  Myofibroblast

Collagen % Amyloid Fibrils

J Am Coll Cardiol Img. 2022 Nov, 15 (11) 1971-1973



https://www.jacc.org/journal/imaging

Amylod protein

Precursor

Svstemic (5) or localized,
organ restricted (L)

syndrome or involved tissues

AL

AH

Afi-M

ATTR

AA
AApoAl

AApoAll
AApoALY

AGel
Alys
Alib
ACys
AbBn
Alect2
ADan*
Afi
APrP
ACal
AIAPP

AANE
APro

Alns
AMed
ARKer
Alac
AQaap
ASeml

Immunoglobulin light chain
Immunoglobulin heavy chain
[iz-microglobulin

Transthyretn

[(Apo)serum AA
Apolipoprotein Al

Apolipoprotein All
Apohpoprotein ALY

Gelsolin

Lysozyme

Fbrinogen x-chain

Cwvstann C

ABnl’P

Leukooyte chemotactc tactor 2
ADanPP

Afll protem precursor (AL
Prion protein
(Pro)calcitonin

Islet amyload polypepode™™

Aurial natruretic factor
Prolactun

Insulin

Lactadhenn

Kerato-epithelin

Lactoferrin

Odontogenic ameloblast-associated protein
Semenogelin 1
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'rimary
Myeloma-associared
Primary
Myeloma-associated
Hemodalvsis-associated
Joints

Famihal

Senile systemic
Tenosynovium
Secondary, reactive
Familial

Aorta, meniscus
Familial

Sporadic, associated with aging
Familial (Finnish)
Familial

Famihal

Familial

Famihal demenna, Bnush
Mamnly kadney

Familial dementa, Danish
Alzheimer’s disease, aging
Spongioform encephalopathies
C-cell thyrowd tumors
Isles of Langerhans
Insulinomas

Cardiac atna

Aging pituitary
Prolactnomas

Iatrogenic

Senile aornc, media
Cormea, famihal

Cornea

Odontogenic tumors
Vesicula seminalis

*Proteins are listed, when possible, according o relanonship. Thus, apolipoproteins are grouped together, as are polypepude hormones.
"ADan comes from the same gene as ABn.

1 [ ' 1
*Also called ‘amyhn’.



Plasma cell
dyscrasia

ATTR

o —

TTR (Wt or variant)
secretion by
hepatocytes

Excess
immunoglobulin
light chains (k or \)

TTR
tetrameric form

Misfolding

Monomer
misfolding

Cardiac
AL amyloidosis

Fibril

Type A fibril
(Wt and most variants)

Rt T

Cardiac

Type B fibril ) )
' TR amyloidosis

(some variants)

Scott Jerome, et al. J Nucl Medi Technology June 2023, 51 (2) 102-116



Diagnoza gadoar kecon yol

Time from initial sympt to dia is of amyloidosis, , n=459 . L. .. : : :
tme from initial symptoms to diagnosis of amyloidosis, n (%), Different physicians visited before establishment of a diagnosis, n (%), n = 459

<6 months 171 (37.3)

1 35 (7.6)
6-12 months 118 (25.7)
12-18 months 44 (9.6) 2 108 (23.5)
18-24 months 34 (7.4) 3 93 (20.3)
2-3 years 44 (9.6) 4 77 (16.8)
R 48 (10.5) >5 146 (31.8)

Specialty of diagnosing physician, n (%), n = 402

Hematologist/oncologist 137 (34.1)
Nephrologist 91 (22.6)
Cardiologist 75 (18.7)
Gastroenterologist 32 (8.0)
Neurologist 19 (4.7)
Primary care physician 16 (4.0)
Other® 32 (8.0)

Lousada, Adv Ther. 2015; 32(10): 920-928.



m Primary care physician = Cardiologist m Hematologist/Oncologist
m Nephrologist m Gastroenterologist m Other

First visit (n = 433)

Second visit (n = 383)

Third visit (n = 272)

Fourth visit (n= 170)

0 100 200 300 400 500
Respondents

Lousada, Adv Ther. 2015; 32(10): 920-928.
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Amiloidozu agla gatir!
Subhaloan!

Vaxt itirmadan
tosdig/inkar et!

Tipi muayyanlasdir va
mualicaya basla!



Kardiak amiloidoz subhasi oyadan slamatlor (RED FLAGYS)

Sol madacik divar qalinligi >12mm + EKQ-ds asag1 voltajli QRS komplekslori

ExoKQ — sag moadacik sarbast divarinin, gapaqglarin galinlagsmasi

KAQ - adekvat izah1 olmadan troponinin davaml yiiksok olmas1 va ya troponin yiiksakliyi ilo tokrari miiraciot

[zah oluna bilmoyon AV blokada, AF

B-blokator vo ya ACF inhibitorlarina doztimstizlik

HT anamnezi olan pasientdo AT doyarinin asagi/normal olmasi

[kitorafli karpal tunnel sindromu, adoton amoliyyat tolob edon

AL amiloidoz ATTR amiloidoz
HFpEF + nefrotik sindrom >60yas kisido HFpEF + karpal tunnel sind/spinal stenoz anamnezi
Makroglossiya +/- periorbital purpura Yasl insanlarda yeni diagnoz qoyulmus HKMP
Ortostatik hipotenziya Yasli insanlarda yeni diaqnoz qoyulmus LFLG AS
Periferik neyropatiya Ailodo ATTRm anamnezi
MGUS




1963 tovalludli kis1 xosta

2019 fevral — M|l — LAD miidaxilo

Sentyabr 2022 — bogulma, tongnafaslik, ayaqlarda siskinlik
ARNI gobul etdiy1 halda son aylarda dayandirmaga mocbur olub.

27.01.2021 17.05.2023
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Prevalence and Prognostic Significance of Low QRS Voltage ®
Among the Three Main Types of Cardiac Amyloidosis

Nicole B. Cyrille, MD", Jeff Goldsmith, PhD", Julissa Alvarez, MD®, and Mathew S. Maurer, MD"*
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Am J Cardiol 2014 Oct 1;114(7):1089-93



AL amiloidoz — damar divarinda AL depo, FX qazamlms defisiti
o Kollo asasi1 siniqglari
* Neyroblastoma
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Musculoskeletal

Carpal tunnel
syndrome

Back pain/lumbar
spinal stenosis

Ruptured distal
biceps tendon/
Popeye sign

@

Trigger finger

Shoulder, knee and
hip pain or surgery

> 1 Am Coll Cardiol. 2022 Sep &;80010%:967-977. doi: 10,1016/, jacc.2022.06.026.

Screening for Cardiac Amyloidosis 5 to 15 Years After
Surgery for Bilateral Carpal Tunnel Syndrome

Oscar Westin 1, Emil L Fosbal 2, Mathew S haurer 3, Birgitte P Leicht 4 Philip Hasbak 3
Anne Kaersgaard Wylin ©, Sara Rervig 7, Thomas Hartvig Lindkaer 7, Helle Hjorth Johannesen 2,

Firn Gustafsson 2

Affiliations 4+ expand
PrRAID: 36049804 DOL 101016/ jacc.2022.06.026

Abstract

Background: Eilateral carpal tunnel syndrome (CTS) is a common extracardiac manifestation of
amyloidosis and usually predates overt cardiac amyloidaosis (CA) by several years. Screening studies on
patients undergoing CT3S surgery hawe shown a low yield of CA (2.0%), but high prevalence of amyloid
in the carpal ligament, The proportion of patients with amyloid in the carpal ligament who later develop

CA s unknown,

Objectives: The authors sought to investigate the prevalence of undiagnosed CAS to 15 years after
surgery for bilateral CTS.

Methods: Using national registries, the authors identified subjects aged 60 to 85 years with prior CTS
surgery, where the first procedure on the second wrist was performed 5 to 15 years earlier. Invitations
to participate in the study were sent by mail. Per international recommendations, the initial cardiac

evaluation included echocardiography, Mtechnetium-pyrophosphate scintigraphy, and assessment of

monoclonal proteins in serum and urine,

Results: A total of 250 subjects (35.7% of those invited) participated in the study. The median age was
704 vears, and 50% were female. CA was diagnosed in 12 patients (4.8%; 95% Cl: 2.5%-8.2%), and all
cases were wild-type transthyretin amyloidosis (ATTRwt). The prevalence of ATTRwt in men was 8.8%
(95% CL45%-15.2%; n = 11), and 21.2% (95% C1 11.1%-34.7%) in male subjects =70 years with a BhI
<30 kg/m? Al but 2 patients diagnosed with ATTRwt were in the lowest disease severity score (Mayo

SCOre),

Conclusions: Screening for CA in patients with prior surgery for bilateral CTS finds approximately 59
with early-stage transthyretin CA. The clinical vield was higher (=1 in 5) when focusing on nonobese

men =70 years, showing potential for systematic screening.





















ATTRwt - yasl Kisilords - gec baslayan hipertrofik restriktiv Kmp,

ATTRwt - KMP-doan 5-15 i1l avval baslayan bilateral KTS va spinal steno (50%)
ATTRm - TTR geninds noqto mutasiyalar - polineyropatiya, kardiomiopatiya
ATTRwt - median saggalma 4 il. ATTRm - mutasiyadan asilidir.

> 85 yas autopsiya olunmus soxslorin 25%-do AT TRwt

>60 yas + HFPF diagnozu ilo hospitalize xostolorin 13%-do ATTRwt (P°MTcPYP)



Grade 0 Grade 1 Grade 2 Grade 3

Zhao Min et al. (2022). Biology. 11. 1395. 10.3390/biology11101395.
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SOCIETY OF
CARDIOLOGY

Japanese
Circulation
Society

DGK.

Deutsche Gesellschaft fir Kardiologie
- Herz- und Kreislaufforschung e.V.

Klinik slamatlor
EKQ
Exokardiografiya

MP (-)
Perugini 0

l

Amiloidoz
distinilmiir

Monoklonal protein + Ssintigrafiya yolu

MP (-) MP (-) MP (+) MP (+)
Perugini 2-3 Perugini 1 Perugini 0 Perugini 1-3
ATTR-CA Toxuma Urok MRT
l biopsiyasi |
Genetik test l | l l l
| Y (-) (+)/?
Amiloidoz ATTR-CA
l l diistinilmiir l
ATTRwt-CA ATTRv-CA v
¥ Toxuma biopsiyasi
Amiloidoz (adoton EMB)
distinilmir I

R

ATTR-CA ATTR-CA AL-CA
+MGUS +AL-CA

Rapezzi et al. J Am Coll Cardiol 2022;79:1288-1303



Klinik olamatlor
EKQ
Exokardiografiya

Monoklonal protein yolu

Monoklonal protein axtarisi

American |
Heart l 1
Association. Var Yoxdur

'

(') Toxuma biopsiyasi Stimiik ssintigrafiyasi
Q 9 Canadian (adoton EMB) L
ardiovascular I _ .
o Society l l 1 l l 1 Perugini 0-1.
M - SS slcatan deyil
ATTR-CA ATTR-CA AL-CA Amiloidoz Perugini 2-3 |
+MGUS +AL-CA diistiniilmiir |
ATTR-CA EMB
CHFS/SCIC ' |
- Genetik test l 1
| Amiloidoz ATTR-CA
| | diistiniilmiir

ATTRwt-CA ATTRv-CA

Rapezzi et al. I Am Coll Cardiol 2022;79:1288-1303



Amiloidoz subhasi

Klinik olamatlor
EKQ
Exokardiografiya

Urak MRT yolu

DGK.
E Deutsche Gesellschaft fiir Kardiologie
- Herz- und Kreislaufforschung e.V.

Rapezzi et al. J Am Coll Cardiol 2022;79:1288-1303



| Treatment of AL amylaidosis I ﬂ@}

Collabaratron:
I cardiac stafus stable
n far SCT?
[ Candidate for SCTT ] - [ Consider high-dose melphalan and 5CT
Y
M
Dara-CyBorD (proferred) @
D
EEFE:D Collaboration:
Dara-cax Monitaring cardiotoxicity of
= LS o
Assess hematologic E
and argan-specific response Collaberation:
{see Table 10) Assissing candicacy for
Tr’mm “May be supplanted by

¢ Dara-CyBorD as first-line therapy

Kittleson M, et al. 2023 ACC Expert Consensus Decision Pathway on Comprehensive Multidisciplinary
Care for the Patient With Cardiac Amyloidosis. J Am Coll Cardiol. 2023 Mar, 81 (11) 1076-1126.



Daratumumab-Based Treatment
for Immunoglobulin Light-Chain Amyloidosis

Kastritis E et al. DOI: 10.1056/NE|Moa2028631

Hematologic Complete Response

Ralative Rick Ratso, 2.9:
95% Cl, 2.1 to 4.1 P00

20—
CyBorD Odds Ratic, 5.1;
. 5o 955 Cl, 3.2 to 8.2; P<0.001
Faz 3 tadqiqat Z ol
- # 53.3
388 AL amiloidoz \ &
20 18.1
” Daraturmumab Contral

Group Group



Pathogenic process Amyloid deposits

Folded

TR monomer

Misfolded
TTR monomer

Misfolded
TTR oligomer

Amyloid
TTR tetramer

-'._ o “\\ : Qc
o = > %! — —
TTR production L / TTR tetramer A 2
-‘r dissociation

Liver

L4

Peripheral
nervous

TTR synthesis suppression

Liver transplantation

P —— ———— —— —— ————

* RNA silencing

TTR stabilization

e Tatamidis
e Diflunisal
* Acoramidis

. - siRNA: patisiran, |
| revusiran, vutrisiran |
. - ASO: inotersen, |
: eplontersen |
. ® Gene editing |
. - CRISPR—Cas9: |
: NTLA-2001 :

|

Elimination of amyloid deposits

Antibodies (PRX004, NI006)

siRNA

TTR gene
AT NI NN NI NI N7 N

Hepatocyte

v
TTR mRNA

TTR mRNA <
degradation e

Transcription

ASO
TTR gene

Transcription

v
TTR mRNA
ANENERNNNNNNENNNNE
ASO
INNEETNE

TTR mRNA <
degradation >y

Aimo et al. Nature Reviews Cardiology volume 19, pages655-667 (2022)

CRISPR—Cas9
Cas9 —=

TTR gene
Y/

sgRNA

Frameshift
mutation

.

Suppression of
TTR protein
synthesis

TTR protein
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J )
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https://www.nature.com/nrcardio

Drug ESC’ DGK* CCS/CHFS® AHA® Jcs®

HF setting

Loop or thiazide diuretics

Nitrates or carperitide No recommendation No No recommendation No recommendation Might be considered”
(AHF) recommendation

Catecholamines, PDE No recommendation No No recommendation No recommendation Might be considered”
inhibitor (AHF) recommendation

Tolerated dosing might
be considered”

Beta-blockers

Tolerated dosing might
be considered”

ACE inhibitor/ARB

No No recommendation Mo recommendation

recommendation

No recommendation

Sacubitril/valsartan

Might be considered in Tolerated dosing might
conjunction with loop be considered”
diuretics if adequate blood
pressure and renal
function”

MRA Mo recommendation No
recommendation

Rapezzi et al. J Am Coll Cardiol 2022;79:1288-1303



Drug ESC’ DGK’ CCS/CHFS’ AHA® Jcs®

AF [flutter/tachycardia setting

Digoxin Might be considered” Might be considered; use

cautiously”
Amiodarone Might be considered (first No Might be considered Might be considered (first No recommendation
choice)” recommendation (first choice)” choice)”
Beta-blockers Might be considered” Case-by-case decision

(may be
considered)”
Non-DHP CCB: ATTR-CA, No recommendation Case-by-case decision
preserved LV function (may be

considered)”

Non-DHP CCB: ATTR-CA,
reduced LV function

Non-DHP CCB: AL-CA

MNo No recommendation

recommendation

Anticoagulation regardless
of CHA,DS,-VASc
score?

Anticoagulation in SR? Might be considered® No No recommendation Might be considered® No recommendation
recommendation

Rapezzi et al. J Am Coll Cardiol 2022;79:1288-1303






Survival

Measure Troponin | (Tnl)
AL Amyloidosis AND

Brain Natriuretic Peptide (BNP)

BU

Staging
W

STAGE Il

STAGE | STAGE Il STAGE lllb

Tnl >0.1 ng/mL Tnl >0.1 ng/mL
OR AND
BNP >81 pg/mL BNP =700 pg/mL

0.8 -

0.6 -

0.4 -

0.2 -

0.0 +-—r—y—-+—r—"+—b —+—b—— 0.0 +——--"b-—"r—v ——a rpr-er~r—or—o—oav 0.0 +—+-—ap-————"vV r-—r—b—ssr—a— 0.0 +—---7b-oaov=—p—aorr-—T—"T—1—
o 2 4 6 8 10 O 2 4 6 8 10 O 2 4 6 8 10 O 2 4 6 8 10

Years after diagnosis

Lilleness B., Blood 2019 - 133:215-223




Monoclonal s -
Antibodies AKT BRAF/MEK
Daratumumab inhibitors inhibitors f o
Isatuximab Perifosine Vemurafenib IMIDs
Rituximab Afursetinib Encorafenib Lenalidomide
Elotuzumab ; J Binimetinib Pomalidomide
; ) Y alimetinb Iberdomide
r " ’ CC-92480
DNA targeting \
agents
Cyclophosphimide
Melphalan

Bispesific
T-cells
Bcl-2
inhibitors i)

Teclistamab
Talguetama
Cevostamab

Venetoclax
Lisaftoclax
ZN-d5

i | Apoptosis I

’% '-/80‘44 -I-
Proteasome

CAR T-cells
. : . Inhibitors Idecaptagene cicleuce
Abtibody-drug Bortezomib Ciltabtagene autoleucel
congugate Carfilzomib . J
Belantamab Ixazomib
mafodotin . 4

https://www.mdpi.com/2673-6357/3/1/12
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