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Hospital admissions before diagnosis
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CA: no time to be wasted

——  ATTR, treatment
100 —— ATTR, no treatment
- AL, treatment
— ———— AL, no treatment
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Time to Mortality (years)

Figure from Sperry et al. 2016.!

AL, amyloid light-chain; ATTR, transthyretin-mediated amyloidosis; CA, cardiac amyloidosis.
1. Sperry BW, et al. / Am Heart Assoc 2016;5(3):e002877.



Tetramer stabilization
Selective agents
+ Tafamidis

Suppression of TTR synthesis
Liver transplantation (ATTRv)
siRNA (patisiran)
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On Se ec ) ve agen S @ ESC European Heart Journal (2019) 0, 1-10 CLINICAL REVIEW
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Treatment of cardiac transthyretin
amyloidosis: an update

ki Michele Emdin"2#t, Alberto Aimo®!, Claudio Rapezzi‘, Marianna Fontana ® >¢,
s s Federico Perfetto ©® '%, Petar M. Seferovi¢®'®, Andrea Barison ® "2,
Vincenzo Castiglione'?, Giuseppe Vergaro'?, Alberto Giannoni'?,
Tetramer Folded Claudio Passino'?, and Giampaolo Merlini'!1?
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Treatment of cardiac involvement
Diuretics Amylol.d .degradatlon
ACEI/ARB, MRA (BB, DIG) . Doxycnclme + TUDCA Oligomer disruption
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"There are three phases of

treatment: diagnosis, diagnosis and
diagnosis”

W2/ William Osler, Principles and practice of Medicine, 1892
¥ios G XM By countesy of Prof Claudo Reoezs

Poteva non ringraziarmi, il merito & di
osler. Anche churchill e Stalin hanno
alcuni aforismi utili che ti girerdo .,
https://twitter.com/micheleemdin/
status/1412004364936437762?s=24

13:05 W
Michele Emdin on Twitter
w_‘ "Overture of the 2nd Master on “Heart
\'7_" Failure pathophysiology, Clinical @
features and management.”

Lectio magistralis given by Michele Senni citing
Claudio Rapezzi citing William Osler on the 3
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First:
have the suspicion..




SUSPECT CA 1n the presence of ‘red flag’ clusters of symptoms

HF in pts 265 years

Aortic stenosis pts 265 years

Hypotension or normotensive, if previously hypertensive

Sensory involvement, autonomic dysfunction

Peripheral polyneuropathy

Proteinuria
Left Ventricular Skin bruising
Wall Thickness + 21of Bilateral carpal tunnel

212 mm

Ruptured biceps tendon

Subendocardial/transmural LGE or increased ECV

Longitudinal strain with apical sparing

Decreased QRS voltage to mass ratio

Pseudo Q waves on ECG

AV conduction disease

Possible family history gig{lre adilpztg;llfgom Garcia-
avia et al. .

AV, atrio-ventricular; CA, cardiac amyloidosis; ECG, electrocardiogram; ECV, extracellular volume; HF, heart failure; LGE, late gadolinium enhancement; pts, patients.
1. Garcia-Pavia P, et al. Eur | Heart Fail 2021;23:512-526.



How to get a final differential diagnosis

Signs and symptoms (including findings on ECG, echo or CMR) suggestive of cardiac
amyloidosis

9mTc-DPD/PYP/HMDP Haematologic tests
nt . & (serum free-light chain quantification
scintigraphy with SPECT

and serum and urine immunofixation)

Haematologic tests —ve

Haematologic tests +ve

Scintigraphy Scintigraphy Scintigraphy o . -
grade 0 grade 1 a3 Scintigraphy grade 0 Scintigraphy grade 1-3
. . . Cardiac Histological
AL/ATTR cardiac Histological AL amyloidosis? 8x
. . ) ATTR confirmation
amyloidosis unlikely  confirmation s .
. : amyloidosis (usually cardiac)
(cardiac/extracardiac)
vV to diagnose CMR CMR+ or to subtype
negative inconclusive
TTR gene
If suspicion persists consider testing Amyloidosis Histological

CMR followed by biopsy ATTRwt/ATT

unlikely confirmation
Rv

(cardiac/extracardiac)

to diagnose

Figure adapted from Garcia-Pavia et al. 2021.!

Position statement of the ESC Working Group on Myocardial and Pericardial Diseases.!

99mTc-DPD, DPD3,3-diphosphono-1,2-propanodicarboxylic acid; AL, amyloid light chain; ATTRv, hereditary transthyretin-mediated amyloidosis (v for variant); ATTRwt, wild-type transthyretin-mediated amyloidosis ; CMR,

cardiac magnetic resonance; ECG, electrocardiogram; ESC, European Society of Cardiology; HMDP, hydroxymethylene diphosphonate; PYP, pyrophosphate; SPECT, single photon emission computed tomography.
1. Garcia-Pavia P, et al. Ewr ] Heart Fai/ 2021;23:512-526.



x FLC monomers

A FLC dimer

6-Minute Walk Test

Lambda/kappa - Negative [18F]-Florbetaben PET

Lambda +

Transthyretin- Positive [18F]-Florbetaben PET




Cardiac biomarkers to diagnose CA

Patients with suspected CA (n=1,149)
(n=343, derivation cohort; n=806, validation cohort)

CARDIAC BIOMARKER ASSESSMENT

RULE-OUT GREY ZONE RULE-IN

NT-proBNP < 180 ng/L NT-proBNP 2 180 ng/L
and and/or hs-TnT 2 86 ng/L
hs-TnT <14 ng/L 14< hs-TnT < 86 ng/L

Validation cohort: 10% Validation cohort: 70% Validation cohort: 20%

@ A A

CA UNLIKELY CA POSSIBLE CA VERY LIKELY

Figure from Vergaro G, et al 2023’

AL, amyloid light-chain; ATTR, transthyretin-mediated amyloidosis; BNP, B-type natriuretic peptide; CA, cardiac amyloidosis; hs-TnT, high-sensitivity troponin T; NT-
proBNP, N-terminal pro-B-type natriuretic peptide; (hs-)TnT/I, (high-sensitivity) troponin T/I; URL, upper reference limit.
1. Vergaro G. Eur J Heart Fail 2023;25(3):335-346.



The importance of genetic testing
Survival in ATTR-CA patients varies by genotype

1.04

prE—— P Val30Met
113" ! Hi B ’ i (eaarly—oﬁset)
= -Il" "H "
- T Val30Met
0.8 S rn . (Iaate-onget)
= Other non-cardiac
E 0.6 e+ ATTRwt
o 4,y Cardiac
g. mutations
g o04- O— = Patients with ATTRv
@ amyloidosis have poorer
02 prognosis (than ATTRwt)
= Differential diagnosis
0.0 T T T T (genetic testing) is
critical for the optimum
Time to event (years) .
No. at risk management of patients
LIS e s i = . amcHtheirfammitres———
Cardiac mutations 56 28 15 6
Val30Met (early-onset) 741 602 319 32
Val30Met (late-onset) 270 189 76 9
Other non-cardiac 186 121 58 2

n=1375 patients from THAOS Figure from Damy et al. 2019.]

ATTR, transthyretin-mediated amyloidosis; CA, cardiac amyloidosis; ATTRv, hereditary transthyretin-mediated amyloidosis (v for variant); ATTRwt, wild-type transthyretin-
mediated amyloidosis.

1. Damy T, et al. Eur Heart J2019; 43(5):391-400.



The importance of genetic
testing

M, 66 y, ATTRwt-CA, M, 65y, CAD, «<NSTEMl»,

sarcomeric CMP ATTRv-CA
MYBPC3 gene - Glu542GIn TTR gene - 1le88Leu

ATTRYv, hereditary transthyretin-mediated amyloidosis (v for variant); ATTRwt, wild-type transthyretin-mediated amyloidosis CA, cardiac amyloidosis; CAD, coronary artery disease; CMP,

4~



D.A. Male, 69 yo — Diagnosed Jan 2019
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Cardiac Amyloidosis: FTGM experience
284 patients with cardiac amyloidosis (EBM/echo/DPD-CTPET/MRI proven +NT-proBNP)

Overall Population 47%
41%

WAL
W ATTR

22%

17%

13%

Low fQRS PseudoQ
Voltage Low Voltage = fQRS PseudoQ



CA: insights from echo

Echocardiography

The high accessibility, the ability to describe both cardiac structure
and function, makes echocardiography the first-line tool in CA

assessment.

« Infiltrative cardiomyopathy

« LV & RV pseudohypertrophy

« Granular sparkling

- Biatrial dilatation

« Early LV diastolic dysfunction

« Delayed LC systolic dysgunction
« Apical sparing

* 1A septum thickening

* Valve involvement

* Pericardial effusion
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CA: 4-chamber strain evaluation

ATTR-CA

@ E S C European Heart Journal - Cardiovascular Imaging (2022) 00, 1-12

European Society  https://doi.org/10.1093/ehjci/jeac057
of Cardiology

Multi-chamber spe
diagnostic value of
amyloidosis

ATTR- vs.
AL-CA

— P
0.042 0.017
0479 0135

Graphi

Alberto Aimo ® "**1, lacopo Fal AL-CA
Giulia Elena Mandoli3, Maria Coi
Valentina Spini?, Vladyslav Chub
Elisa Poggianti?, Claudia Taddei?
Giorgia Panichella', Carlotta Sci

Claudio Passino ® "2, Matteo Ca

ATTR-CA vs.
No CA

— P

LA-PALS (%)

"Institute of Life Sciences, Scuola Superiore Sant’Anna, Piazza Martiri
Gabriele Monasterio, Pisa, Italy; *Division of Cardiology, Department
Sciences, King's College London, St. Thomas’ Hospital Campus, Lo
Medicine, Athens, Greece

Received 27 July 2021; editorial decision 3 March 2022; accepted 4 Marc

RV

CAvs. No CA
p
0.001 <0.001

0.039 0.002

AL-CA vs.
No CA

<0.001 <0.001
0.032 0.001

strain
p

No CA 0163 0.037

0.207 0.074

LA-PALS (%)

Keywo Figure 5 Comparison between strain values in the four chambers. Median values of left ventricular global longitudinal strain (GLS), peak left atrial
longitudinal strain, peak right ventricular GLS, and peak right atrial longitudinal strain are reported. The Bonferroni correction was applied to account
for multiple comparisons (n = 4); significant P-values (<0.0125) are highlighted in bold.

CA, cardiac amyloidosis.
1. Aimo A, et al. Eur J Clin Invest 2021;51(5):e13449.



Value of positive myocardial
technetium-99m-pyrophosphate scintigraphy in
the noninvasive diagnosis of cardiac
amyloidosis Am Heart J. 1982

Theodore A. Wizenberg, M.D., Jaroslaw Muz, M.D., Young H. Sohn, M.D,,
Wolfram Samlowski, M.D., and Arnold M. Weissler, M.D. Detroit, Mich.




J Am Coll Cardiol. 2005 Sep 20;46(6):1076-84.

Noninvasive etiologic diagnosis of cardiac amyloidosis using 99mTc-3,3-diphosphono-

1,2-propanodicarboxylic acid scintigraphy.
Perugini E', Guidalotti PL, Salvi F, Cooke RM, Pettinato C, Riva L, Leone O, Farsad M, Ciliberti P, Bacchi-Reqgiani L, Fallani F, Branzi A, Rapezzi (

Score visivo di captazione planare:

0 = assente captazione cardiaca e captazione ossea normale

1 = debole captazione cardiaca, di intensita inferiore a quella ossea

2 = moderata captazione cardiaca associata ad attenuata captazione ossea

3 = intensa captazione cardiaca associata a ridotta o assente captazione ossea

Lo




Beyond the “Perugini score”: CZT detector + CT-SPECT

sssssssssss

JsFOV 50.0 cm

sssssssssss

370 Mbqg — 10 min/scan 2 hours after injection

CA, cardiac amyloidosis; CT, computerized tomography; CZT, cadmium zinc telluride; NT, nuchal translucency test; SPECT, single-photon emission computed tomography. =54



Towards a non-invastve diagnosis of AL-CA
E-Florbetaben PET/CT for AL-CA diagnosis

ORIGINAL RESEARCH

[18F]-Florbetaben PET/CT for Differential
Diagnosis Among Cardiac Immunoglobulin
Light Chain, Transthyretin Amyloidosis,

and Mimicking Conditions

Dario Genovesi, MD,** Giuseppe Vergaro, MD, PrD,”“* Assuero Giorgetti, MD,** Paolo Marzullo, MD,*
Michele Scipioni, ExcD," Maria Filomena Santarelli, EncD,* Angela Pucci, MD, Gabriele Buda, MD,#

Elisabetta Volpi, BSc, PuD," Michele Emdin, MD, PuD"<

patients with suspicion of CA.

BACKGROUND Diagnosis of cardiac involvement in immunot
transthyretin-related amyloidosis (ATTR), which holds major ir
frequently delayed. , although rad

OBJECTIVES This study aimed to test the diagnostic value of F12F1-finrhatahan nacitran amiccinn tnmnnranhy (DETY in

EDITORIAL COMMENT

stration of cardiac amyloidosis (CA) in AL may require endomy

METHODS Forty patients with biopsy-proven diagnoses of C;
initial clinical suspicion and later diagnosed with non-CA pathol
with a 60-min dynamic [18F]-florbetaben PET acquisition, anc
radiotracer injection.

RESULTS Visual qualitative assessment showed intense early
high, persistent cardiac uptake in all the static scans, whereas
uptake decrease soon after the early scan. Semiguantitative as¢
Value (SUVpmesn) in patients with AL, sustained over the whole a
[IQR]: 4.00 to 7.43; vs. delayed SUVimean: 3.50; IQR: 232 t0 6
SUVpmean: 2.55; 1QR: 1.80 t0 2.97; . delayed SUVimen: 1.25; 1Q
(€arly SUVpmean: 3.50; IQR: 1.60 to 3.37; vs. delayed SUVpmean: 1
found comparing heart-to-background ratio and molecular vol

CONCLUSIONS Delayed [18F]-florbetaben cardiac uptake m
mimicking conditions. [18F]-florbetaben PET/computed tomog
diagnosis of AL amyloidosis, which is still often challenging and
Il Explorative Study on Evaluation of Diagnostic Efficacy of the
Cardiac Amyloidosis [FLORAMICAR2]; EudraCT number: 2017-(
© 2020 by the American College of Cardiology Foundation.

Genovesi D et al. 2027

BF-Florbetaben and PET/CT

Holds Promise for the Identification
and Differentiation Among

Cardiac Amyloidosis Entities*

‘Thomas H. Schindler, MD, PaD," Vijay Sharma, Pu," Alessio Imperiale, MD, PhD'"

with suspicion for . Thus, there is

(TTR) may clinically manifest in a restrictive form of
cardiomyopathy, leading to progressive heart failure
and worse dlinical outcome (1,2). Because the clinical
festation of estrictive cardiomyopa-

edleftventricularejection fractionis a
nonspecific feature shared with other cardiovascular
disease entities, cardiac amyloidosis is frequently
missed. Tn view of novel and emerging treatment op-
tions of cardiac depositions AL and TTR (3-5), which
likely improve symptoms and importantly prognosis.
inthese patients

for
for the identification and differentiation of cardiac
amyloidosis. I this respect, positron emission radio-
tracers such as "C-Pittsburgh B compound ("C-PiB)
with positron emission
tomography (PET) have been demonstrated to nonin-
vasively identify cardiac amyloidosis but without
being able to reliably differentiate between AL
and TTR with reported protocols (8,9). Conversely,
myocardial scintigraphy with planar andfor single-
photon emission computed tomography acq
in conjunction with bone-secking agents such

netium Tcgom (> Te-3.3-

the early stage of disease manifestation (6,7). Clinical
presentation,

iphosp . acid provide a
high sensitivity and specificity (99% and 86%, respec-

andjor cardiac magaetic resonance commonly raise
the suspicion or differential for cardiac amyloidosis
and endomyocardial biopsy for definite diagnosis
may ensue (1). Conversely, endomyocardial biopsy is
invasive and associated with some sampling error,
and it may not be applied in a wider range of patients

“Biitoris publishe i JACC:Cariosclr g reflectthe iews of
e o and do ot necescl epresnt the iews of HACE o the
Americn Colge of Gy

From the “Division of Nucear Medidne, Malinckrodt nssiute of

Cantiovaselr imaging authos sictons pes

1S5 1956.87X/$35.00

tively) for cardiac TTR (6). Notably, in
the absence of amonoclonal protein in serum or urine.
a positive *"Te-pyrophosphate scan yields a speci-
fcity and positive predictive value for cardiac ATTR
amyloidesis of 100% (10). Thus, the endeavor is now
more geared toward the noninvasive identification
of cardiac AL with C-Pil} and fluorodeoxyglucose
F18 (*F)-labeled radiotracers such as **F-florbetapi.
15 florbetaben, and 1*F-flutemetamol and PET imag-
ing (1). These different PET radiotracers connect to
fbrils but in @ predominant nonspecific fashion so
that no definite separation between cardiac AL and
TTR so far was reported. Because treatment options
between AL and TTR are quite different, however, a
more comprehensive and specific diagnostic approach
that can identify and differentiate among cardiac
amyloid disease entities is highly desirable.

In ths issue of JACC, Genovesi et al. (1) report
that serial and delayed PET/computed tomography

“(©T) acquisitions of cardiac "*F-florbetaben uptake

hold promise to identify and in particular to differ-
entiate between cardiac AL and TTR, respectively.

itps /4ol ra/10101/ e 202006017

Schindler T et al. 202F

20

AL, immunoglobulin light-chain amyloidosis; CA, cardiac amyloidosis; CT, computerized tomography; PET, positron emission tomography.
1. Genovesi D, et al. JACC Cardiovasc Imaging 2021;14(1):246-255; 2. Schindler T, et al. JACC Cardiovasc Imaging 2021;14(1):256-258.

25 30 35 40 45 50 55 60 Time

Image adapted from Genovesi et al. 2021.



ISE-Florbetaben PET/CT for AL-CA diagnosis

ATTR-CA

23 &,
\ »f)/, ;
) £ A" .
R4 IS ¥
Transthyretin + Positive DPD Scintigraphy
g 0 ,':"'J P ¢
Positive [18F]-Florbetaben PET Lambda/kappa - Negative [18F]-Florbetaben PET

Transthyretin-

Images provided presenter.

AL, amyloid light-chain; CA, cardiac amyloidosis; ATTR, transthyretin-mediated amyloidosis; DPD, 3,3-diphosphono-1,2-propanodicarboxylic acid scan; PET, positron emission tomography.



AL amyloidosis: CMR findings

« Pseudo-hypertrophy « Early agarkening of LV cavity
« Thickened LA wall « Diffuse subendocardial LGE
« Pericardial effusion « MNulling defect




Early AL Intermediate AL Late AL
Amyloidosis Amyloidosis Amyloidosis

LGE IN
AMYLOIDOSIS

control

Early (senile) Intermediate (senile) TTR Late (mutated)
TTR amyloidosis amyloidosis TTR amyloidosis




ATTR-CA: insight from CMR

AL-CA ATTR-CA

CONTROL

Native (precontrast) T1
lowTl € > High T1

Fabry Disease Iron overload Fatty metaplasia

HCM Myocarditis Amyloid

2500
2000
1500
1000

> High ECV

AL, amyloid light-chain; ATTR, transthyretin-mediated amyloidosis; CA, cardiac amyloidosis; ECV, extracellular volume; LA, left
atrium; LGE, late gadolinium enhancement; LV, left ventricle.
1. Razvi Y, et al. Front Cardiovasc Med 2021;8:751293; 2. Chatzantonis G, et al. C/in Res Cardiol 2021;110:555.

Pseudo-hypertrophy
Thickened LA wall
Pleuro-pericardial effusion
Early darkening of LV
cavity (> in AL-CA)
Nulling defect
Subendocardial vs diffuse
LGE for diagnosis and
prognosis

Precontrast T1 Mapping
Precontrast T2 mapping
(> in AL-CA)

Postcontrast T1 Mapping
ECV (extracellular volume)
for diagnosis and

prognosis



Amyloid detection

Courtesy of Dr. A. Pucci




Amyloid typing

Courtesy of Dr. A. Pucci




Beyond amyloidosis; fibrosis as a target in CA

FOCAL AL Lambda+

= JAHA

Amyloid Deposits and Fibrosis on Left Ventricular Endomyocardial Biopsy Correlate with

Extracellular Volume in Cardiac Amyloidosis
DIFFUSE ATTR

s 20

Running title: Pucci et al.; Amyloid and fibrosis in left ventricular biopsies

AL + ATTR

Angela Pucci, MD"", Alberto Aimo, MD"*", Veronica Musetti, BSc**, Andrea Barison, MD,

Giuseppe Vergaro, MD, PhD??, Dario Genovesi, MD?, Assuero Giorgetti, MD?, Silvia Mas

PhD’, Chiara Arzilli, MD', Concetta Prontera, BSc®, Luigi Emilio Pastormerlo, MD, PhD’, M

p=0.001
r=0.661

20 40 60 8 100

Alessandro Coceani, MD3, Marco Ciardetti, MD3, Nicola Martini, PhDs, Cataldo Palmieri, V.

Extent of amylold and fibrosis (% of blopsy tissue)

Claudio Passino, MD**, Claudio Rapezzi, MD**, Michele Emdin, MD, PhD** AL ATTR

ECV (%)

P=0.069 1=0767

2 o 6 80 100 2 0 60 80 100

Extent of amylold and fibrosis (% of blopsy tissue)



Electron Microscopy

Collagen

82 yo, Female

Courtesy of Dr. A. Pucci




Mass Spectrometry
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Colorazione RC
(campione FFPE)
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Digestione

Tessuto non fissato enzimatica
(grassosottocutaneo)

From Emdin M, Vergaro G, Passino C, Edt.
Amiloidosi Cardiaca. Come si diagnostica, come di cura.
2020
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Case 2 —-4741/19

Cardiac amyloidosis, heart tissue sample (FFPE) , Bright Field (Congo Red) and Fluorescence (exc. 479 nm, 43 DsRed filter).




Case 2—-4741/19
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Case 2—-4741/19

Proteomics form E

Case 2 —-4741/19

Cardiac amyloidosis, heart tissue sample (FFPE) , Bright Field (Congo Red) and Fluorescence (exc. 479 nm, 43 DsRed filter).
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Prognosis..

Hippocrates of Kos
460 -377 B.C



Biomarkers: NPs, Hs-Tn, FI1.C

JOURNAL OF CLINICAL ONCOLOGY

Revised Prognostic Staging System for Light Chain
Amyloidosis Incorporating Cardiac Biomarkers and Serum
Free Light Chain Measurements

100 == Stage 1
Stage 2
== Stage 3
— 801 = Stage 4 Multivariable model (810 newly
g = | B e . diagnosed patients with AL
3 S 601 - amyloidosis)
O | Wi N RN e TN, e Tuaena
= O
gg L T N - -FLC-diff (c.0. 18 mg/dl)
S -cTnT (c.0. 25 ng/l)
20 -NT-proBNP (c.o. 1,800 ng/I)
0 12 24 36 48 60

Follow-Up From Diagnosis (months) Kumar S et al, 2012



Cardiac biomarkers and outcome in AT TRwt

ATTRwt: Mortality-Troponin T

ATTRwt: Mortality-NT-BNP

== >0.05 ng/mL — === >3,000 pg/mL
75-{E <0.05 ng/mL 754 = 3,000 pg/mL

25+
p < 0.001
O 6 G T T T
4 0 2 4 6
Years Years
<0.05 103 59 21 9 =3,000 80 44 15 8
>0.05 51 19 5 2 >3,000 74 34 1 3
ATTRwt: Staging System
1004 Stage Ill
== Two Above |
75- =—0One Above Stage Il
=== Neither
= Expected

Expected
25+
0 T T T
0 2 4 6
Years
Neither 68 38 13 7l
One Above 47 2/ 10 5
Two Above 39 13 3 1

Grogan M et al, 2016



Prognostic s ?Mmga;‘:_:_;': TR amyloidosis
ayo wt

Kumar etal.’s (Mayo) AL Lillenes Staging parameters: . et al.’8 (NAC) Cheng et al.”® ATTRv & ATTRwt
etal.’® (BU) AL Troponin T> 0.05 ng/mL & ATTRwt

Staging parameters: Staging parameters: NT'prOBNP >3000 pg/ mL parameters: Scoring parameters:
FLC-diff >18 mg/dL Troponin I> 0.1 ng/mL 5mL/min/1.73 m? Mayo or NAC score (0 to 2 points)
Troponin T > 0.025 ng/mL BNP> 81 pg/mL NP >3000 pg/mL Daily dose of Furosemide or equivalent:
NT-proBNP >1800 pg/mL 0 mg/kg (0 points), >0-0.5 mg/kg

(1 point), >0.5-1 mg/kg (2 points),

and > 1 mg/kg (3 points)

NYHA class |-1V (1 to 4 points)
Stage S-year Stage Me 4'793" survival/ Median Score Median survival
survival su median survival survival
Stage | 68% Stage | Ng 69.2 months Score 1-3 90.5 months
(O parameters) (0 parameters) eters)
Stage Il 60% Stage I 11 (0 parameters) 46.7 months  Score 4-6 38.5 months (Mayo)
(1 parameter) (1 parameter) Stage || eter) 36 months (NAC)
Stage I 28% Stage Ill 51 ge 241 months Score7-9 203 months (Mayo)
(2 parameters) (2 parameters) (1 parameter) eters) 19.8 months (NAC)
Stage IV 14% Stage b 12 Stage |l 18% 20 months @esc . N
(3 parameters) (2 parameters and RN T e
BNP> 700 pg/mL) (2 parameterS) Diagnosis and treatment of cardiac

amyloidosis. A position statement of the E —

European Society of Cardiology Working

Group on Myocardial and Pericardial Diseases

Pablo Garcia-Pavia'23*, Claudio Rapezzi*5, Yehuda Adler$, Michael Arad’,
Cristina Basso38, Antonio Brucato?, lvana Burazor'?, Alida L.P. Caforio®11,
nal4, imore'4,

Esther G ri ephane Heymans1617.18,

Massimo inder: ¢ V. Kristen?122, Mathew S. Maurer?,
Giampaolo Merlini?425, Antonis Pantazis2¢, Sabine Pankuweit??,

Angelos G. Rigopoulos?8, and Ales Linhart??




Proposed follow-up scheme
AL-CA ATTR-CA

Every month
¢ Serum free light chain quantification (during initial haematological treatment) -
¢ Clinical evaluation by Haematology Every 3-4 months

(after completing initial haematological treatment)

¢ Complete blood count

e Basic biochemistry Every month

(during initial haematological treatment) Every 6 months
o NT-proBNP f | Fvgry_3—4 months. |
¢ Troponin (after completing initial haematological treatment)
¢ Evaluation by Cardiology Every 6 months Every 6 months
* ECG
e Echocardiography/CMR
E 12 th Every 12 months
* 24 h Holter ECG yary < monse L
* 6MWD (optional) Every 6 months Every 6 months
¢ KCCQ (optional)
e Neurological evaluation (if ATTRv) ) Every 6 months
e Ophthalmological evaluation (if ATTRv) Every 12 months

6MWD, 6-minute walk distance; AL, amyloid light-chain; ATTR, transthyretin-mediated amyloidosis; ATTRv, hereditary transthyretin-mediated amyloidosis (v for variant); CA, cardiac amyloidosis; CMR, cardiovascular magnetic
resonance; ECG, echocardiogram; KCCQ, Kansas City Cardiomyopathy Questionnaire; NT-proBNP, N-terminal pro B-type natriuretic peptide.
1. Garcia-Pavia P, et al. Enr | Heart Fail 2021;23(4):512-526.



Never work alone..

CARDIOLOGIST NEPHROLOGIST
HFpEF (HFrEF) Proteinuria
1 LV mass | GFR

1 cTn/B-type NPs

INTERNIST
NEIER'OrLlOGIIST CARDIAC Multi-organ
e AMYLOIDOSIS . .
and/or autonomic involvement
neuropathy
HAEMATOLOGIST
Plasma cell
dyscrasia

Preventive @ ESC
Ca rd iOIOgy European Society

Review of Cardiology
(E:urzpean Journal of Preventive
ardiology

Keys to early diagnosis of cardiac e e Sociry of

amyloidosis: red flags from clinical, i e gadlnes:

laboratory and imaging findings 33377":'33‘7"7"3'7{17?13257?{73?33
fornis g comthomelcr
®SAGE

Giuseppe Vergaro'?, Alberto Aimo', Andrea Barison'?,
Dario Genovesiz, Gabriele Budas, Claudio Passino"? and
Michele Emdin'*

Vergaro G et al, 2019
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