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CARDIAC AMYLOIDOSIS -
A PICARESQUE STORY
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IT HAS NOT AN (INVARIABLY) OMINOUS
PROGNOSIS
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IT IS NOT AN ORPHAN DISEASE

FIGURE 1 Pathogenesis of Transthyretin Cardiac Amyloidosis and Disease-Modifying Therapies
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Transthyretin Amyloid Cardiomyopathy
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The mechanism of transthyretin (TTR) protein dissociation, misfolding, and aggregation as amyloid fibrils is illustrated with resultant cardiac dysfunction and thera-
peutic strategies underlying disease-modifying therapies, along with specific agents. *Diflunisal is a nonsteroidal anti-inflammatory drug with TTR-stabilizing prop-
erties that can be used off label. ASO = antisense oligonucleotide; RISC = RNA-induced silencing complex; RNP = ribonucleoprotein.

JACC Heart Fail 2025 May;13(5):685-694. doi: 10.1016/j.jchf.2025.03.017



IT IS NOT AN ORPHAN DISEASE

DOCUMENTO DI CONSENSO

Amiloidosi cardiaca da catene leggere:

gestione multidisciplinare e innovazioni terapeutiche.
Documento di consenso SIC/ANMCO
della Rete Italiana dell’ Amiloidosi Cardiaca (RIAC)

Alberto Aimo'?, Giuseppe Vergaro'?, Vincenzo Castiglione'?, Yu Fu Ferrari Chen', Aldostefano Porcari®4,
Marco Canepa®t, Cristina Chimenti’, Andrea Di Lenarda®, Fabrizio Oliva®'®"", Furio Colivicchi'?,
Ciro Indolfi'?, Pasquale Perrone Filardi'é, Alberto Cipriani'®, Simone Longhi'®, Francesco Cappelli'’-'é,
Francesco Musca'®, Massimo lacoviello?®, Giuseppe Limongelli?'???3, Federico Perfetto'" ¢,
Giampaolo Merlini?*?, Marco Merlo? Gianfranco Sinagra®, Gabriele Buda?®, Michele Emdin'?
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Ciclofosfamide e melphalan
(agenti alchilanti)
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Survival probability
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Schulman A et al., Patient outcomes in light chain (AL) amyloidosis: The clock is ticking from symptoms to diagnosis,

Eur J Haematol, 2020
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ORIGINALRESEARCHARTICLE ~ ©6

Impact of Earlier Diagnosis in Cardiac ATTR
Amyloidosis Over the Course of 20 Years

Adam loannou(®, MBBS, BSc”; Rishi K. Patel®, MBBS, BSc"; Yousuf Razvi, MBChB, BSc; Aldostefano Porcari®, MD;
Gianfranco Sinagra®, MD; Lucia Venneri, MD, PhD; Francesco Bandera, MD, PhD; Ambra Masi(®, MD;

Georgina E. Williams, BSc; Sophie O'Beara®, BSc (Hons); Sharmananthan Ganesananthan®, BSc (Hons);

Paolo Massa, MD; Daniel Knight®, PhD; Ana Martinez-Naharro, PhD; Tushar Kotecha®, PhD;

Liza Chacko, MBBS, BSc; James Brown®, MB, BChir; Muhammad U. Rauf®, MBBS; Charlotte Manisty®, MD, PhD;
James Moon, MD, PhD; Helen Lachmann, MD; Ashutosh Wechelakar, MD; Aviva Petrie(®, MSc; Carol Whelan, MD;
Philip N. Hawkins, MD, PhD; Julian D. Gillmore(®, MD, PhDt; Marianna Fontana®, MD, PhDt

Number of patients diagnosed with ATTR cardiac amyloidosis in each 5-year period split
by NAC disease stage
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E SC European Heart Journal (2025) 00, 1-15 SPECIAL ARTICLE

European Society httpsy/doi.org/10.1093/eurheartj/ehaf710 i i i
of Cardiology P g i Heart failure and cardiomyopathies

Non-amyloid specific treatment for
transthyretin cardiac amyloidosis: a clinical
consensus statement of the ESC Heart
Failure Association

Pablo Garcia-Pavia ® "%+, Esther Gonzalez-Lopez'*1, Lisa J. Anderson®,
Francesco Cappellis, Thibaud Damy ®®, Marianna Fontana’,

Jose Gonzalez-Costello®®, Ruxandra Jurcut ® '®'", Olivier Lairez'?,

Peter van der Meer ® '3, Marco Merlo ® '*'5, Stefano Perlini'é,

and Antoni Bayes-Genis ® 21718

Non-specific treatment of ATTR-CA

Omzrres

* Volume management
»« GDMT

» Devices: CRT, ICD

» Advanced therapies

@ Aortic stenosis

o
A A
Arrhythmias ! !
1 1
« AV block : !
« Atrial fibrillation | |
1 1
» Sudden death : SNy, |
| ;
Q) Dicueburaen_JUNMEAIS i
ATTR-CM ATTR-CM
management ) treatment

Lack of RCTs

Need for better treatment algorithms

EGLI STUDI DI TRIESTE

Amyloid fibers

A%, atrio-ventricular; ATTR-CM, amyloid transthyretin cardiomyopathy; CRT, cardiac resynchronization therapy; GDMT, guideline-directed medical therapy; ICD, implanted
cardioverter-defibrillator; RCT, randomized clinical trials



Journal of the American Heart Association

ORIGINAL RESEARCH

Multiorgan Dysfunction and Associated
Prognosis in Transthyretin Cardiac
Amyloidosis

Adam loannou @, MBBS, BSc*; Christian Nitsche @, MD, PhD*; Aldostefano Porcari 2, MD;

Rishi K. Patel ©, MBBS, BSc; Yousuf Razvi 2, MBChB; Muhammad U. Rauf ©©, MBBS; Ana Martinez-Naharro, PhD;
Lucia Venneri, MD, PhD; Antonella Accietto @, MD; Lucrezia Netti ©©, MD; Francesco Bandera @, MD, PhD;
Ruta Virsinskaite, MD; Tushar Kotecha 2, PhD; Dan Knight, PhD; Aviva Petrie 2, MSc; Carol Whelan, MD;
Ashutosh Wechalekar, MD; Helen Lachmann, MD; Philip N. Hawkins @, MD PhD; Julian D. Gillmore @, MD, PhD';
Marianna Fontana ®, MD, PhD!

Covariate HR (95%C1) Pwvalue
Age (years) 102(1.01-1.03) «0.001 -
1+ NT-proBNP RATTR-CA 161(1.38-187) <0.001 -
4 Troponin-T NAC stage 1 (reference)
NAC stage 2 1.60(1.35-1.90) <0001 .
NAC stage 3 200(1.58-241) <0001 .
Anaemia 1.19(1.04-137) 0013 .
‘1‘ Bilirubin ' Hyponatremia 165(1.28-2.11) <0.001 b
T ALP ¥ Hb Uraemia 1.23(1.04-145) 0011 .
Hyperbilirubinemia 132(1.13-157) 0001 : ®
High ALP 1.20(1.01-1.42) 0035 o
 Urea )
High GGT 1.10(0.93-1.31) 0.259
{ eGFR
Hypoalbum nemia 141 )
4' Na 8 (0.96-2 25/ 0073 -
High CRP 1.15(1.00-1.33) 0085 S —
Troponin T >56ng/L 172(146-2.03) <0001 -
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State-of-the-Art Review

Current and Evolving Multimodality Cardiac
Imaging in Managing Transthyretin Amyloid
Cardiomyopathy

Louhai Alwan MD ¢, Dominik C. Benz MD ® €9 ¢ Sarah A.M. Cuddy MD becd

Stephan Dobner MD, PhD ¢, Isaac Shiri PhD ¢, Federico Caobelli MD f Benedikt Bernhard MD @ ¢,
Simon F. Stampfli MD, MS 9, Franz Eberli MD ", Mauricio Reyes PhD i,

Raymond Y. Kwong MD, MPH ¢, Rodney H. Falk MD b Sharmila Dorbala MD, MPH P € 4,
Christoph Gréni MD, PhD @ & & ®

Figure 3. The association of blood biomarker abnormalities with mortality in transthyretin cardiac amyloidosis (ATTR-CA).
Multivariable analysis demonstrating the cardiac and noncardiac blood biomarkers that are independently associated with mortality.
ALP indicates alkaline phosphatase; CRP, C-reactive protein; eGFR, estimated glomerular filtration rate; GGT, y-glutamyl transferase;
hATTR-CA, hereditary ATTR-CA; Hb, hemoglobin; HR, hazard ratio; Na, sodium; NAC, National Amyloidosis Centre; and NT-proBNP,
N-terminal pro-B-type natriuretic peptide.

CENTRAL ILLUSTRATION: Contemporary and Future Role of Multimodality
Cardiac Imaging in Cardiac Transthyretin-Related Amyloidosis

Association of Diagnostic Signs of ATTR-CM With Outcome

Bone Scintigraphy
/PET

Echocardiography Cardiac Magnetic Resonance

enhancement i feature tracking

+ Thickened myocardium/LV mass§
+ Low GLS, abnormal Systolic function v LGEin LV]|  Native TImapy 2 Atrial strain
. E/e’, right atrial area v Stroke volume§ ? LGEin RV v ECV# ? RV strain
+ Apical sparing* index, severe aortic v GLS# ? LGE in LA/RA ? Layer strain
+ H/CL ratio >1.61 stenosist 2 Apical sparing ? LGE extent ? Segmental strain
? Cardiac tracer uptake ~ TAPSES§ ? Thickened atrial septum
(semiquantitative) v Tissue Doppler (E/e")§ 7 Torsion/twist

? Quantitative (SUVin.) 7 RELAPS, SAB, EFSR ? Dilated atria
? Novel PET tracers ? Granular sparkling ? Pericardial/pleural effusion

v Association With Outcome ? Unknown Association With Outcome

Alwan L, et al. J Am Coll Cardiol Img. 2024;17(2):195-211.

JACC: Cardiovascular Imaging,Volume 17, Issue 2,2024,Pages 195-211, https://doi.org/10.1016/j.jcmg.2023.10.010
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APPROCCIO MULTI-INTER-DISCIPLINARE

Cardiac Amyloidosis-Systemic features

753N
\;:‘: Facial
| o Periorbital purpura (AL)
Macroglossia (AL)
) Cardiac
Haematologic / HFpEF
Acquired factor X M Aortic stenosis
deficiency (AL) < (LFLG; ATTR)
. o Atrial fibrillation
Liver , Tu Conduction disease
Liver Pericardial effusion
dysfunction (AL) Kidney
Gastrointestinal Nephrotic syndrome (AL)
Early satiety Chronic kidney disease
Anasarca

Alternating constipation/
diarrhoea

Nausea/vomiting Autonomic dysfunction

Postural hypotension

Tenosynovial :
Bladder paresis
Carpal tunnel syndrome (ATTR) Nocturia
Trigger finger (ATTR) Incontinence
Tendon rupture (biceps, rotator Urinary retention
cuff; ATTR) Erectile dysfunction

Lumbar canal stenosis (ATTR) Abnormal sweating

Skeletal muscle

Polyneuropathy
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Small fibre neuropathy
Large fibre sensory or
sensorimotor neuropathy
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Biologics and cardiac disease: challenges « High cost * Biosimilars
and opportunities
iPdceaclit e i « Production requiring complex infrastructure « Existing infrastructure exploitable for
c | Limited scalability future applications
o
E . Efficacy evaluated in end-stage patients
with limited potential for improvemen + Design of new clinical trials including
E | with limited potential for i t Design of new clinical trials includi
O  *Availability of effective and safe small patients that could benefit most
molecule drugs
- Lack of effective ways of targeting + Development of new vectors and delivery
the heart systems

* Unreliable studies claiming stem cell
plasticity published over the last 20 years * Robust studies to define

~. *Need to monitor stem cell engraftment mechanisms of action

a - Undefined mechanism of action

] - Delivery I-derived

£ - Impossible expansion of cardiac sle?;'eted fgiifsm =

E stem cells + 3D bioprinted myocardial patches
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LO SFOGO DI OLIVIERO TOSCANI AFFETTO DA «AMILOIDOSI»
«Ho una malattia incurabile

in un anno ho perso 40 chili»

Ti818

0 perso quaranta  risposto: Oliviero, tu sel nato 2
Y (( chill in un anno.  con una malatta rarad’s, rac ]
Courtgsy ElVi a i Sochelimiomale  conta il fotografo, che aggiun-
= ncurabiles,
Cotriére dell Oliviero Toscani ha racconta- 8% *Cisentiamo due voltealla

10 la sua malattia in una lunga
intervista al Corrlere della Se

ra. «Sto vivendo un'altra vita -
spiega - Vengo da una genera-
zione, quella di Bob Dylan,
dove eravamo forever young,
il pensiero di invecchiare pro-
prio non ¢era. Fino al giomo
prima di essere cos), lavoravo
come se avessi 30 anni. Poi
una mattina mi sono sveglia-
to ¢ all'improwiso ne avevo
80w, E successo «un pd prima
di un anno fa. Alla fine di giu-

settimana, ma non voglio che
venga. B impegnativa per me
una roba cosis, «Quando lavo-
ravo in Benetton | veri nemici
erano| manager. All'infuor di
Luciano, tuet gh aleri mi odia-
vano. Ora mi ha detto: "Avevi
ragione tu su di lord.. In que-
ste glomate «leggo, guardo in
tvl'Inter e certe squadre ingle-
si. E poi ¢'¢ Sinner, che mi da
sollievo nella vitas, racconta.
Al Museum fiir Gestalung di

7.un§n C'é una sua mostra:
«Ha 0 tutt | record: do-

) RICEV
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&

gno mi sono svegliato con le ! 2 5
gambe gonfie, ero in Val  Vevafinireametd sestembre e o
d'Orcia. Ho cominciatoa fare  invece la prokungano fino alla o
fatica a camminare, A dig-  fine dell'anno. Pensare che o 2
goosticargli la malattia, I'ami- ssavo davantl, quando ero
Toldosl, & stato un medico di  Studente, ammirando chi riu-

Pisa, Michele Emdin: «In pra

tica le proteine si depositano
su certl puntl vitall ¢ bloccano
il corpo. E sl muore, Non ¢'é

sciva a esporre . E adesso ci
sono io. Non sono ancora an-
dato. Magari, quando torna,
mi cl accompagna All. E pol

0 ESCLU

curae. magari proseguo il \hﬂ'z o]
Toscani sta affrontando quin- ~ ©on Cappato. Farebbe my [
di una cura sperimentale: "'ld'-'"-"b dosi 2
«Faccio da cavia. A ottobre ho 'I - tmior ,.“°"*.‘""'"‘" 2
anche preso una polmonite ! cos) .mltéudnlaﬁ- W
virale ¢ il Covid, mi hannotira- L"“’ﬂ-‘da o w’::_:;:’f‘cﬂm 4 =
topericapelll Pensodi esse:  chairire Michele Emdin, pro- 8
restatoanchemonto, perqual- g o Cardiologia alla &
che minuto: ricordo unacosa g le Sant’ Anna d Pisa e di Z
asqnyladiooloﬂunﬁo;fid» rettore del dipartimento Car-

delici. Quando sto male € b0 gioqoracico della

Ia febbre riesco a immaginare
cose fantastiche... In un anno
ho perso 40 chili. Neppure il
vino riesco pii a bere: il sapo-
re ¢ alterato dai medicinalis.
Ha ancora voglia di fotografa-
re? «No, mi sono liberato di
witto. £ questa la bellezzas.
Ha paura di morire? «No, non
ho paura. Basta che non fac

cla male, E pol ho vissuto top-
PO € troppo bene, sono vizk

Monasterio, medico di Pisa -
Credo che le affermazioni di
Oliviero Toscani abbiano un
senso apotropaico. Nel mes.
sagggio che gl ho inviato dopo
aver letto la sua intervista gl
ho scritto che & un privilegio
averti conosciuto ma la tua
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tssimo. Non ho mal avuto un re, 3 e
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sempre stato liberos. «Quan-  pegno significativo per il pa-
do ho detto al mio amico Ly~ Zente. E, come diceva Sene-
clano Benetton che avevo  €a, "enectus ipsa est mor-
una malattia rara lui mi ha  bus’, ovwero "la vecchiaia di
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MODELLO CONVERGENTE MODELLO CAPILLARE

National Amyloidosis Center (NAC) Rete Italiana Amiloidosi Cardiaca (RIAC)

Centri ANMCO a direzione Ospedaliera

Centri SIC a Direzione Universitaria
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Diagnosi e cura dell’'amiloidosi cardiaca in Italia:
risultati della survey della Rete Italiana

dell’ Amiloidosi Cardiaca (RIAC)

Cristina Chimenti', Aldostefano Porcari®?, Marco Cittar?, Alberto Aimo®¢, Francesco Musca’,

Alberto Cipriani®, Marco Zuin®, Simone Longhi*'°, Andrea Di Lenarda'', Marco Merlo?3,
Massimo lacoviello', Marco Canepa'*'¥, Giuseppe Limongelli*'*, Michele Emdin®>®, Furio Colivicchi'®,
Pasquale Perrone Filardi'’, Fabrizio Oliva'®'%?%, Gianfranco Sinagra®?

 Structure: A regional network of satellite centers connected to national referer
centers.

« Strengths:
« Strong territorial presence allows earlier diagnosis close to the patient's home
« Development of highly efficient local networks (Campania, Tuscany, Lombardy)
« Multidisciplinary collaboration: hematologists, cardiologists, neurologists,....

e Challenges:
« Considerable variability in expertise and resources across regions.
« Lack of centralized data collection and coordinated national strategy.
o Potential issues in consistency of diagnosis and patient management




@ ESC European Journal of Preventive Cardiology (2024) 31, 1410-1417 FULL RESEARCH PAPER
European Society https:/de 10.1093/eurjpcizwae093 i
of Cardiology pridolongf feurjpc/zwas Heart failure and cardiomyopathies

Wild-type transthyretin cardiac amyloidosis is
not rare in elderly subjects: the CATCH
screening study

Alberto Aimo'?!, Giuseppe Vergaro'?!, Vincenzo Castiglione'?, lacopo Fabiani?,
Andrea Barison'?, Francesco Gentile ® "%, Yu Fu Ferrari Chen?,

Assuero Giorgetti?, Dario Genovesi’, Gabriele Buda®, Maria Franzini®,

Massimo Piepoli®, Stefano Moscardini®, Claudio Rapezzi ® %,

Marianna Fontana @’. Claudio Passino ©® 1'2. and Michele Emdin ©® "%

654 (63%): did not meet criteria
for Step 2

Other patients (n=130):
113 (87%) unwilling

T . o
868 (34%) not interested undergo further test
386 (15%) unreachable . J(3%) died =
254 (10'%) bedridden « 6(5%) with health issves
55 (2%) not coming to visht « 8(7%) mveachable

General Final diagnosis of

1 Step 2

populstion m _L‘ : ATTR-CA
(n=2.566) (n=1, (n=216) (n=4)
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Unmasking the prevalence of amyloid
cardiomyopathy in the real world: results from
Phase 2 of the AC-TIVE study, an Italian
nationwide survey
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5315 unselected echos of
patients aged > 55 years

4
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N
1169 (22%)
«AC compatible» echos
>
I}
r L
381 (7%)
«AC suggestive» echos
\ v

164 excluded
(43% of «AC suggestive» echos)
* Death (n=49, 30%)
* Refusal (n=66, 40%)
* Inability (n=40, 24%)
* Other (n=9, 6%)

217 included in Phase 2
(57% of «AC suggestive» echos)

62 diagnosis of AC
(29% of «AC suggestive» echos*)
(at least 1,2% of total population)

51 ATTR-AC
(24% of «AC suggestive» echos®)
(at least 1% of total population)

11 AL-AC
(5% of «AC suggestive» echos*)
(at least 0,2% of total population)

n=49, 96%
Perugini grade 2-3

n=0, 0%
Perugini grade 2-3
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FINALITA’ DELLA RETE ITALIANA DELLAMILOIDOSI CARDIACA

Favorire contatti tra centri disegnando e supportando PDTA che, a) colmino disomogeneita di
autonomia diagnostica, b) favoriscano condivisione di casistica e c) assicurino a tutti i pazienti

equita per una diagnosi e cura allo stato dell’arte;

Garantire un accesso dedicato e governato alla diagnostica con RM cardiaca, Cardiologia
nucleare, BEM e dei tessuti (esecuzione e interpretazione), tipizzazione dei depositi di amiloide

(immuno-microscopia elettronica e spettrometria di massa);

Promuovere la ricerca multicentrica ;

Supportare i processi di rimborsabilita dei nuovi farmaci da parte degli enti regolatori (AIFA),
consentendo alle Societa Scientifiche di divenire interlocutrici;

Redigere documenti nazionali finalizzati alla_standardizzazione ed appropriatezza dei processi di
cura e alla descrizione dei modelli organizzativi (PDTA).
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Figura 1. Prevalenza (n. pazienti/milione di abitanti) di amiloidosi da
transtiretina ereditaria e mutazioni pit comuni.
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Sospetto clinico e/o strumentale di Amiloidosi Cardiaca (AC)

Test Ematologici (FLCs sieriche + Immunofissazione sierica e urinaria)

Scintigrafia cardiaca con tracciante osseo (**™Tc-DPD/HMDP/PYP) e SPECT }
Perugini 1-3
Test ematologici +

Test ematologici -
AL/ATTR-AC Grado 1 Grado 2-3
improbabile
T

Se sospetto,

considerare RM
cardiaca e

Genetica TTR

Conferma istologica
(generalmente cardiaca)

Diagnosi di AC

ATTRwt | [ ATTRv

(AL, ApoAl, ATTR, altre forme)

Se test ematologici +, indicata condivisione con Ematologia di riferimento per work up diagnostico ed eventuale presa in
carico

Figura 3. Flowchart non invasiva per la diagnosi di amiloidosi cardiaca.
99mTc-DPD, 99mTc-3,3-difosfono-1,2-acido propandicarbossilico; 99mTc-HMDP, 99mTc-idrossimetilen-difosfonato; 99mTc-PYP, 99mTc-pirofo-

sfato; AC, amiloidosi cardiaca; AL, amiloidosi da catene leggere; ApoAl, apolipoproteina A-I; ATTR, amiloidosi da transtiretina; ATTRv, forma
variante di amiloidosi da transtiretina; ATTRwt, forma wild-type di amiloidosi da transtiretina; FLCs, catene leggere libere; RM, risonanza ma-
gnetica; SPECT, tomografia ad emissione di fotone singolo; TTR, transtiretina.
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Study design

Retrospective, multicenter,
international study

Device implantation |
49% CRT-D
47% CRT-P ")
4% CSP
(24% upgrade) ‘.

Population

101 patients with ATTR-CM
undergoing CRT or CSP

implantation with

baseline LVEF s35%

101 patients without
amyloid CM
matched for age, sex, and
implanted device

After implantation

Similar response to CRT

Greater reduction QRS duration: +1% vs +5%, P=0.130
in QRS duration > LVEF absolute change: +5% vs +5%,
-8% vs -1%, P=0.009 a1 P=0.796

Shorter survival in patients
Similar recovery in All-cause death: 42% vs 20%,P<0.001
LVEF
Absolute change
+7% vs +3%,
P=0.124

Patients with ATTR-CM with any increase in LVEF
early after implantation had a longer survival
free from all-cause death (log-rank 4.3, P=0.038)
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GRAPHICAL ABSTRACT

Neurohormonal therapies at baseline and follow-up and survival in wild-type

tfanSthYI’Etln cardiac amy|0|d°5|5 Acute coronary syndrome and coronary artery disease in wild-type transthyretin
Population Neurohormonal theraples in patients with wild-type transthyretin cardiac amyloidosis amyloid cardiomyopathy: a DIAMOND sub-study ( @
BB MRA of therapi
+ Multicenter Halian cohort, acitheepies METHODS STUDY COHORT RESULTS il _/A
=92, -
E wesy 3 Echocardiography ~ Cardiac MRI  Bone scintigraph PET i
. Median age 79 years (QR 74- - BieLesels 06 3 chocardiography ardiac one scintigraphy Cardiac CT
83), 90% M, LVEF S40% in : wwww* i
17%, 27% in NYHA class IV, Retrospective study of - W 11 11 W ¥ cADwoACS § Tissue Tissue Tissue
ATTRWt-CM patients in e E Assessment Assessment + tissue
© 60%  betablockers, 56% 17 Italian centers o characterization
ACEi/ARB/ARNI, 35% MRA. CAD excluded
Lastfollow-up Aim: prevalence and N=1280 - 221 (17%) . PROs
+ Patients on beta-blockers had p_rognostic impact_oi Age 79 (74-83y) 0 w B 0 @ * First line, accessible * Red Flags source « ATTR-CAnon-inv diagnosis * Potential differential + Amyloid burden
more often NYHA class lIl1V, a history of obstructive NoCADItestig  Adjusted HRs of Pl * Red Flags source + DDinHCMphenotype  + RVinvolvement evaluation  diagnosis AL vs ATTR-CA quantification (ECV)
greater burden of coronary artery 839 (66%) All-cause mortality 1.35, 95%Cl 1.00-1.83, P=0.05 + Hemodynamic profiling * Amyloid burden * No absolute clinical * Rapidacquisition
comorbidities, and lower wn Q) 20216 0721 <0191 disease (CAD) CV mortality HR 1.70 (1.12-2.6), P=0.013 * GLSpattern quantification (ECV) contraindication + Not limited by cardiac
H + Prognosi + Prognosis estimation devi
iEn 2] or141,95%C) ° £ evices
§ = (x] o (.04151),pe0.028 pao CONCLUSION
+ Those on a of drugs. Ahistory of ACS at the time of ATTRwt-CM diagnosis portends a worse prognosis, whereas this is not the case for obstructive CAD <
Those on ACEVARB/ARNI had 8 | s o s ol ACS f ATTRWLCH [ c o
more comorbidities. < [[finched Q0 (053:099), p=0.023 without previous ACS. Prospective systematic studies are needed to investigate the prevalence and prognostic relevance of 2

obstructive CAD in patients with ATTRwt-CM, as well as the impact of coronary revascularization on outcomes.

De Michieli L et al, J Cardiovasc Med, 2026

* Radiation exposure

* Limited in CKD

+ Further validation
warranted

+ High cost and limited
availability
* Radiation exposure

*+ Occasional AL-CA uptake
observed
* Radiation exposure

*Intra- inter-reader variability + Cannot type amyloid
* Acoustic window dependence +  Potential limitations in
+ Notissue characterization CKD, device, AF

Conclusions: ATTRwt-CA patients on beta-blockers or ACE/ARB/ARNI at diagnosis did not have a shorter survival. Beta-
blockers were discontinued less often than were ACEJ/ARB/ARNI.
There was no sign of better outcomes in patients discontinuing these therapies, or worse outcomes in those starting them.
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Table 1 Baseline characteristics of the study population

Table 3 Characteristics of th{ propensity-score matched study population

Parameters Tafamidis (n = 965) Untreated (n=591) p-value
.............................................................................................................. Parameters Tafamidis (n = 426) Untreated (n = 426) MSD
Age, years 785+65 778+66 <0.001 Age, yours 789450 781466 0.100
Male sex 865 (89.6) 547 (926) 054 Male sex 376 (88.3) 395 (92.7) 0.150
Arial fibrillation 488 (50.6) 303 (51.3) 0.7 Atrial fibrillation 227 (53.3) 200 (46.9) 0.120
Ischaemic heart disease 201 (20.8) 119 (20.1) 0.74 lschaemic heart disease 103 (24.2) 78 (18.3) 0.140
Diabetes mellitus 161 (16.7) 110 (18.6) 033 Diabetes mellitus 73 (17.1) 75 (17.6) 0.012
Hypertension 655 (67.9) 402 (68.0) 0.95 Hypertension 294 (69.0) 281 (66.0) 0.065
Heart failure severity Heart failure severity
NYHA class <0.001 NYHA class 0.069
I 171 (17.7) 78 (13.6) | 52(122) 62 (14.6)
I 734 (76.1) 372 (64.8) " 319 (74.9) 309 (72.5)
> 60 (6.2) 124 (21.6) i 55(129) 55(129)
NAC stage <0.001 NAC stage 0.100
1 200 (46.9) 200 (46.9)
1 583 (63.1) 216 (43.3) " 168 (39.4) 182 (427)
2 278 (30.1) 217 (43.5) 3 58 (13.6) 44(103)
3 63 (6.8) 66 (13.2) Echecardiographic parameters
Echocardiographic parameters MWTd, mm 17.7+29 17.6+29 -0.023
MWTd, mm 175+29 17629 047 LVEF, % 51.4+102 5134103 ~0.005
LVEF, % 51.9+97 514+108 0.61 Medications
Medications Beta-blockers 240 (56.0) 243 (57.0) 0,016
Beta-blockers 543 (56.3) 341 (57.9) 0.53 ACEI/ARBs/ARNI 210 (49.3) 2338 (54.7) 0.100
ACEi/ARBS/ARNI 509 (52.7) 309 (52.3) 0.86 MRAs 148 (34.7) 124 (29.1) 0.132
MRAs 384 (39.8) 169 (28.6) <0.001 Values are presented as mean + standard deviation, or n (%).

ACE;, angiotensin-converting enzyme inhibitor; ARB, angi in receptor blocker; ARNL, angiotensin receptor—neprilysin inhibitor; LVEF, left ventricular ejection fraction;

MRA, mineralocorucold receptor antagonist; MSD, mean standardized difference; MWTd, maximal wall thickness in diastole; NAC, National Amyloidosis Centre; NYHA,
New York Heart Association.

Values are presented as mean + standard deviaon, or n (%)
ACEI, angiotensin-converting enzyme inhibitor: ARB, angiotensin receptor blocker; ARNI, angiotensin receptor—neprilysin inhibitor; LVEF, left ventricular ejection fraction;
MRA, mineralocorticoid recep MWTd, imal wall thickness in diastole; NAC, N | Amyloidosis Centre: NYHA, New York Heart Association,

5
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Cumulative survival probability
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HR 0.55, 95%Cl [0.39-0.77], P=0.001
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Diagnosi e cura dell'amiloidosi cardiaca in Italia:
risultati della survey della Rete Italiana
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Vergaro G, Giordano C, Pucci A, Ferrari Chen YF, Aimo A, Castiglione V,
Orlando G, Bosco F, Greco F, Porcari A, Cipriani A, Longhi S, Cappelli F,
Perfetto F, Canepa M, Di Lenarda A, Oliva F, Filardi PP, lacoviello M,

Limongelli G, Musca F, Merlo M, Colivicchi F, Indolfi C, Ascione A, Baldovini
C, Basso C, D'Amati G, Marzullo A, Riefolo M, Rizzo S, Salzillo C, Chimenti

C, Sinagra G, Emdin M, De Gaspari M.

Tissue characterization in cardiac amyloidosis: a joint consensus
document by the gruppo di studio di cardiopatologia (SIAPEC) and the
SIC/ANMCO ltalian cardiac amyloidosis network (RIAC).

TISSUE CHARACTERIZATION IN CARDIAC AMYLOIDOSIS

Non invasive wor kup

* Bone scintigraphy 7
« Monoclonal protein ( rrz)?

screening
— pendent o

S
Immunohistochemistry

4 costs
1 availability
4 execution time

antibody quality
E pe Ecsilabor ratory needed

Tissue biopsy

« Cardiac biopsy
* Extracardiac biopsy

3L q 1 resolution
! = 1 tissue requirement

A Trained staff needed
Immunoelectron 1 processing times
microscopy

f b

J Specialized setup
Histologic confirmation

« Congo red
* H&E
 Thioflavin T/S

* Masson Trichrome Gold standard

Subtyping of ATTR forms
Enables discovery of new variants

T COS(S

Amyloid typing ailabili iy

MS-based

proteomics Q a\ ity ccmrols needed

CONCLUSION

Tissue characterization is crucial for diagnosing cardiac amyloidosis. Congo-red staining confirms amyloid deposits;
immunohistochemistry, immunoelectron microscopy, and proteomics provide complementary typing accuracy. An
integrated approach ensures precise subtype identification and guides targeted therapy.

Vergaro G. et al., J Cardiovasc Med, 2026

J Cardiovasc Med (Hagerstown). 2026 Feb 1;27(2):98-108.

DOCUMENTO DI CONSENSO

Amiloidosi cardiaca da catene leggere:
gestione multidisciplinare e innovazioni terapeutiche.
Documento di consenso SIC/ANMCO
della Rete Italiana dell’ Amiloidosi Cardiaca (RIAC)

Alberto Aimo'?, Giuseppe Vergaro'?, Vincenzo Castiglione'?, Yu Fu Ferrari Chen', Aldostefano Porcari®*,
Marco Canepa®®, Cristina Chimenti’, Andrea Di Lenarda®, Fabrizio Oliva®'*"", Furio Colivicchi'?,
Ciro Indolfi*?, Pasquale Perrone Filardi'#, Alberto Cipriani'®, Simone Longhi'®, Francesco Cappelli'’-'¢,
Francesco Musca'®, Massimo lacoviello®, Giuseppe Limongelli?"-#23, Federico Perfetto'"'§,
Giampaolo Merlini?*?5, Marco Merlo?, Gianfranco Sinagra®, Gabriele Buda®, Michele Emdin'?

GRAPHICAL ABSTRACT

Obiettivo: eliminare il clone
plasmacellulare e ridurre le catene
leggere libere

Bersagli terapeutici
Ciclofostamide ¢
- meiphalan

(w aichiants)

/ (no‘.orvo-l
) proteasoma)
\
ey~ I
L_{mAb aes CO38) |

ruromoddstor

Amiloidosi cardiaca AL: approccio multidisciplinare

-

Dara-CyBorD
approccio standard iniziale

Terapia modulata in base allo
stadio cardiaco e renale

RYer

« Monitoraggio cardiotossicita

« Gestione scompenso, aritmie,
tromboembolismo

« Follow-up clinico e laboratoristico

* Approccio integrato in centri di
riferimento

Diagnosi precoce

>

Terapia mirata

>> -~

Amiloidosi cardiaca da catene leggere (AL): approccio multidisciplinare.
ASCT, trapianto di cellule staminali; CyBorD, ciclofosfamide, bortezomib e desametasone; Dara, daratumumab; mAB, anticorpo monoclonale.
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FRONTIERE

«MULTIDISCIPLINARIETA’ DINAMICA»

SPECIALISTA IN NERVO PERIFERICO

INTERNISTA
EMATOLOGO
NEFROLOGO
NEUROLOGO

SPETTROMETRIA DI MASSA

GENETISTA
—

_ MEDICO NUCLEARE

GERIATRA

|

ORTOPEDICO

|

Figura 2. Gli specialisti che devono essere coinvolti nei team multidi-
sciplinari per la valutazione dei pazienti con amiloidosi sistemica con
interessamento cardiaco.

CARDIOMIOPATOLOGO

EMODINAMISTA
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@ ESC European Journal of Heart Failure (2022) 24, 13771386 RESEARCH ARTICLE
European Society  doi:10.1002/ejhf.2504

of Cardiology

Unmasking the prevalence of amyloid
cardiomyopathy in the real world: results from

Phase 2 of the AC-TIVE study, an Italian
nationwide survey

Merlo M, Pagura L, Porcari et alEur J Heart Fail. 2022 Aug;24(8):1377-1386.

Figure 1S. Participating Centres in AC-TIVE study all over Italy.

PHASE 2

ATTR-AC

51 ATTR-AC
(24% of «AC suggestive» echos®)
(at least 1% of total population)

n=49, 96%
Perugini grade 2-3

e B
5315 unselected echos of

patients aged > 55 years
L »

¥

1169 (22%)
«AC compatible» echos

I}

381 (7%)
«AC suggestive» echos

217 included in Phase 2
(57% of «AC suggestive» echos)

62 diagnosis of AC
(29% of «AC suggestive» echos*)
(at least 1,2% of total population)

recio
"y

@g UNIVERSITA

-2 DEGLISTUDI DI TRIESTE

164 excluded
(43% of «AC suggestive» echos)
* Death (n=49, 30%)
* Refusal (n=66, 40%)
* Inability (n=40, 24%)
* Other (n=9, 6%)

11 AL-AC
(5% of «AC suggestive» echos*)
(at least 0,2% of total population)

n=0, 0%
Perugini grade 2-3

AL-AC
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Heart failure and cardiomyopathies

@ E S C European Journal of Preventive Cardiology (2024) 31, 1410-1417

European Society https:/idoi.org/10.1093/eurjpc/zwac093
of Cardiology

Wild-type transthyretin cardiac amyloidosis is
not rare in elderly subjects: the CATCH
screening study

Alberto Aimo"?!, Giuseppe Vergaro'?!, Vincenzo Castiglione'?, lacopo Fabiani?,
Andrea Barison'?, Francesco Gentile ® "2, Yu Fu Ferrari Chen?,

Assuero Giorgetti?, Dario Genovesi’, Gabriele Buda®, Maria Franzini®,

Massimo Piepoli®, Stefano Moscardini®, Claudio Rapezzi ©® 7%,

Marianna Fontana ©@ °, Claudio Passino @ "%, and Michele Emdin ® "%*
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654 (63%): did not meet

for Step 2

Other patients (n=130):
T T A « 113 (87%) unwilling to
868 (34%) not interested | furthe testing
386 (15%) unreachable | o J(3%) died
254 (10%) bedridden o 6 (5%) with health issves
\ﬂ(n}mrmbmj o 8(7%) unveachable

General

I

I

Final diagnosis of

population

(n=2,566)

Subjects aged 65-90 years
followed by GPs In
Terricciola or Plsa

(Tuscany, iRaly)

-

Step 1 Step 2 v
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Venous blood Any of the following: YTc-HMOP scintigraphy.
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creatinine) o Echocardiographec wine immunofixation
wo red
Leho with straim . rcomo Prevalence
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Visit by & 65-90 years:
specialized
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WHICH IS THE REAL EPIDEMIOLOGY OF CARDIAC AMYLOIDOSIS IN ITALY?
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REGISTRO RIAC

PUNTI CHIAVE
- Comitato Etico Centrale
- Proprieta dei dati DEL PAZIENTE
- Indipendenza dei centri
- Dinamicita nel tempo
(si parte da 37 CENTRI — 18 SIC + 19 ANMCO)




REGISTRO RIAC

STRUTTURA
- Comitato Coordinatore (SIC-ANMCO)
- Comitato Scientifico
- Comitato Tecnico (Largo ai giovani)

MASCHERA (IPOTESI)
- Circa 50 variabili clinico strumentali
- Follow-up (BASALE - 6-12 MESI - ....)
- Eventi (morte, causa della morte,
ospedalizzazioni, ....)

asuGl PR GIUSTO COMPROMESSO
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REGISTRO RIAC

TIMELINE (IPOTESI)

PRIMO TRIMESTRE 2026: FIRME CONVENZIONI
ENTRO OTTOBRE 2026: MASCHERA PRONTA

SIC 2026: LANCIO DEL REGISTRO
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