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The incidence of ATTRwt amyloidosis increased from 

less than 3% of all cases in the period 1987ï2009 to 

14% in the period 2010ï2015 and to 25% in the past 4 

years. 

Diagnosidi Amiloidosi: trands in aumento

Mondor Cardiology Cardiac Amyloidosis Referral Centre, France



Eur. J. Prev. Cardiol ., 2024, 

Amiloidosida TTR Wild type: the CATCH screening study

0,05% è il cut  off per 
considerare una malattia 

come rara  

Se la cerchiamo, la malattia la troviamo!! 

Lo screening mirato può anticipare la diagnosi
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Figure adapted from Carroll A et al. J Neurol Neurosurg Psychiatry. 2022;93:668-678 and Ruberg FL et al. J Am Coll Cardiol. 2019;73(22):2872-2891.

ATTR = transthyretin-mediated [amyloidosis]; ATTRv = hereditary transthyretin-mediated [amyloidosis]; ATTRwt = wild-type transthyretin-mediated [amyloidosis]; TTR = transthyretin.

1. Carroll A et al. J Neurol Neurosurg Psychiatry. 2022;93:668-678; 2. Ruberg FL et al. J Am Coll Cardiol. 2019;73(22):2872-2891; 3. Sekijima Y. J Neurol Neurosurg Psychiatry.
2015;86(9):1036-1043; 4. Hou X et al. FEBS J. 2007;274(7):1637-1650; 5. Bulawa CE et al. Proc Natl Acad Sci U S A. 2012;109:9629-9634.

Amyloid fibrils 
aggregate and deposit 
resulting in multi -organ 

and tissue damage 1,2

Liver

Synthesizes nearly all 
serum TTR, which 

transports thyroxine 
and retinol1-3

Tetramer dissociation into misfolded monomers 

leads to amyloid fibril formation 4,5

Native structure becomes

unstable due to:2-4

Ågenetic variants ( ATTRv)

Åage/environmental factors (ATTRwt)

TTR tetramer Misfolded 

amyloidogenic 

monomer

Folded monomer Amyloid fibril

Amiloidosida Transtiretina



Ereditaria (ATTRv) Wild -type ( ATTRwt )

Median survival from diagnosis is 3-5 years , with heart failure 

as the primary cause of death4,5,7

Median survival from diagnosis with pred ominantly

neuropathic symptoms is 5 -15 years and 2.5-4 years with 

predominant cardiomyopathy symptoms 1,4

Autosomal dominant inheritance with variable penetrance1,2

ÅMutations in TTR gene lead to destabilization of the TTR tetramer 

and formation of amyloid

Age of onset typically in 3rd to 5th decade of life 2

Characterized by peripheral sensorimotor neuropathy, 

autonomic neuropathy , cardiomyopathy, carpal tunnel 

syndrome, and other symptoms and manifestations3

Develops with age (acquired) 2,5

ÅTTR tetramers destabilize with age, in the absence of a TTR gene 

mutation

Patients are typically aged >60 years, white, and male 5,6

Characterized mainly by cardiomyopathy , but can also 

include other manifestations such as polyneuropathy, carpal 

tunnel syndrome, or lumbar spinal stenosis6,7

Amiloidosida Transtiretinaa confronto

Conceição, J PeripherNervSyst. 2016; Kittleson, Circulation. 2020; Witteles, JACC Heart Fail. 2019



Registro THAOS: Mutazioni più frequenti di hATTR e manifestazioni cliniche

Figura adattata da tabella 1 di Wixner (1)
hATTR, transtiretina ereditaria; TTR, transtiretina
1. Wixner J et al. Orphanet J Rare Dis 2014;9:61
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>120 sostituzioni aminoacidiche sono state osservate nei pazienti 
con amiloidosi hATTR



Prevalenza di  vATTR in Italia ς Risultati dalla Survey 2025

Fumagalli et al, Change in prevalence of ATTR variants in Italy т Results from a National Survey; European Heart Journal - Quality of Care and Clinical Outcomes, 2025

Lombardia т 8.6/million
Phe64Leu 18.6%
Ile68Leu 16.3%
Glu89Gln 16.3
Val30Met 12.8%
Val122Ile 3.5%
Other 32.6%

Lazio т 15.7/million
Val30Met 47.8%
Phe64Leu 23.3%
Ile68Leu 10%
Glu89Gln 3.3%
Val122Ile 3.3%
Other 12.2%

Toscana т 12.8/million
Ile68Leu 66%
Val122Ile 10.6%
Phe64Leu 8.5%
Val30Met 6.4%
Glu89Gln 2.1%
Other 6.4%

Campania т 1.4/million
Glu89Gln 25%
Phe64Leu 25%
Val30Met 25%
Val122Ile 12.5%
Ile68Leu 12.5%

Sicilia т 5.2/million
Glu89Gln 64%
Phe64Leu 32%
Other 4%

Puglia т 10.2/million
Phe64Leu 72.5%
Val122Ile 20%
Val30Met 5%
Other 2.5%

Marche т 7.4/million
Ile68Leu 72.7%
Val122Ile 9.1%
Phe64Leu 9.1%
Val30Met 9.1%

ER т 10.8/million
Ile68Leu 58.3%
Val30Met 18.8%
Glu89Gln 6.3%
Val122Ile 2.1%
Other 14.6%

Veneto т 2.3/million
Ile68Leu 25%
Val122Ile 16.7% 
Phe64Leu 8.3%
Val30Met 8.3%
Other 41.7

FVG - 5/million
Glu89Gln 16.7%
Other 71.4%

ÅIncluse diagnosi di ATTRv dal 2004 al 2024 da 16 centri  italiani  di  riferimento .

ÅA marzo 2024, 373 pazienti  con  ATTRv ; aumento  della  prevalenza  nazionale  a 

6.33/milione . (Prevalenza italiana 2020: 4.33/M; ŷ del  50% in 4 anni ), con una 

tendenza verso fasi più lievi e fenotipi misti, riflettendo una maggiore 

consapevolezza della malattia e screening genetico potenziato. 

ÅLa distribuzione geografica delle mutazioni varia tra Nord, Centro e Sud Italia. Le 

mutazioni  più  comuni : Ile68Leu (25.1%), Phe64Leu (21.9%) e Val30Met 

(19.3%). 

ÅFenotipi :

ÅATTRv-CM n=133 (35.6%)

ÅATTRv-PN n=124 (33.2%)

ÅATTRv mixed  n=116 (31.3)

Mutazione Età Diagnosi % Uomini Fenotipo 
Misto

Fenotipo 
Cardiaco

Fenotipo 
Neuropatico

Ile 68 Leu n=94 (25.1%) 65 [50-75] 71.3 26.6 70.2 3.2

Glu 89 Gln n=40 (10.7%) 49 [37-55] 60.0 27.5 37.5 35.0

Val 122 Ile n=24 (6.4%) 65 [47-74] 79.2 29.2 66.7 4.1

Phe 64 Leu n=82 (21.9%) 62 [49-74] 69.5 15.9 7.3 76.8

Val 30 Met n=72 (19.3%) 61 [44-70] 76.4 52.7 9.7 37.5

Altro n=61 (16.4%) 48 [38-64] 54.1 36.7 38.3 25.0

Cluster regionali di specifiche mutazioni TTR



Amiloidosi ATTR: come evolve il danno neurologico

ÅbŜƭƭΩŀƳƛƭƻƛŘƻǎƛ !¢¢wΣ ƛ ƴŜǊǾƛ ǇŜǊƛŦŜǊƛŎƛ ŀǳǘƻƴƻƳƛŎƛ ǎƻƴƻ ǎǇŜǎǎƻ ƛƴǘŜǊŜǎǎŀǘƛ ƛƴ ǳƴŀ ŦŀǎŜ ǇǊŜŎƻŎŜ ŘŜƭƭŀ ƳŀƭŀǘǘƛŀΣ 
ŎŀǳǎŀƴŘƻ ŘŜŦƛŎƛǘ ǎŜƴǎƛǘƛǾƛΣ ǇǊƛƳŀ ŎƘŜ ǎƛŀ ŜǾƛŘŜƴǘŜ ǳƴΩŀƭǘŜǊŀȊƛƻƴŜ ŘŜƛ ƴŜǊǾƛ ƳƻǘƻǊƛ1

Gonzalez Duarte Clin Auton Res 2019 Apr 29(2)245-251; Ando et al OrphanetJ Rare Dis 2013;8.31

MOTORIE

Å Debolezza muscolare
Å Aumento della difficoltà del cammino
Å Perdita di equilibrio
Å Andatura alterata 

Progressione di malattia

Perdita delle piccole fibre nervose 
mieliniche e non mieliniche 

Perdite delle grandi fibre nervose 
sensitive e motorie 

ÅDolore 
Å Intorpidimento
Å Sensibilità alterata al freddo/caldo 

Å Sensazione di testa leggera/capogiri
ÅDisturbi cardiovascolari
ÅDisturbi gastrointestinali
Å Impotenza sessuale
Å Alterazione della vasoregolazione 

SENSITIVE

AUTONOMICHE
I sintomi autonomici precoci possono supportare 

la diagnosi di amiloidosi ATTR quando la distinguono 
dalle altre neuropatie progressive



tƻǘŜƴȊƛŀƭƛ ǎƛƴǘƻƳƛ άwŜŘ CƭŀƎέ ǇŜǊ ƭΩŀƳƛƭƻƛŘƻǎƛ hATTR

Å¦ƴΩŀŎŎǳǊŀǘŀ ŘƛŀƎƴƻǎƛ ŝ ƛƳǇƻǊǘŀƴǘŜ ǇŜǊ ƎŜǎǘƛǊŜ ƭŀ Ƴŀƭŀǘǘƛŀ ƛƴ ƳŀƴƛŜǊŀ ŜŦŦƛŎŀŎŜΣ ǇƻƛŎƘŞ ƛƭ Řŀƴƴƻ ǘƛǎǎǳǘŀƭŜ 
è irreversibile e le opzioni terapeutiche disponibili sono più efficaci negli stadi precoci di malattia

Neuropatia 
sensitivomotoria 

progressiva 
simmetrica

Ҍ җм Řƛ

Storia familiare di sintomi di amiloidosi hATTR

Neuropatia e coinvolgimento sensoriale

Alterazioni renali

Sindrome del tunnel carpale bilaterale

Disfunzione autonomica precoce 
e disturbi gastrointestinali

Insufficienza cardiaca con frazione di eiezione conservata 
in assenza di ipertensione

Ipertrofia cardiaca, aritmie, blocco ventricolare, 
insufficienza cardiaca del lato destro 
o biventricolare, o cardiomiopatia

Opacità vitreali

Conceição I et al. J PeripherNervSyst. 2016; 



ATTR: il percorso diagnostico da una prospettiva neurologica o cardiologica

La diagnosi di ATTR richiede un 

approccio coordinato e 

multidisciplinare.

POSITIVE

POSITIVE NEGATIVE

AL-CM

Physical 

examination

Sensory 

symptoms
Motor loss

Autonomic 

dysfunction

Consultation with hematologist

Biopsy (affected organ/surrogate site)

Cardiac amyloidosis 
unlikely; additional 
testing necessary

ATTR-CM

Electrodiagnostic testing 
(fibre di grosso calibro )

Electromyography (EMG)

Nerve conduction studies (NCS)

Biopsia cutanea punch ( fibre

piccolo calibro )

ATTRwtATTRv

NEGATIVE

Monoclonal Light -Chain Testing

Serum kappa and lambda free light chain assay

Serum/urine immunofixation electrophoresis (IFE)

Cardiac scintigraphy

Grade 2/3 uptake

Cardiomyopathy Clinical and Imaging SuspicionPolyneuropathy Clinical Suspicion

Genetic testing

Neurologic evaluation in amyloidosis

Kittleson MM et al. J Am Coll Cardiol. 2023; 

Alcantara M et al. Can J Neurol Sci. 2022; 



Manifestazionicardiachenei pazienticon TTR amiloidosi

1. 

Sintomi e segni

ATTR-CM (wild-type o ereditaria) è

presente fino al 17% dei pazienti

con HFpEF

~1 su 7 pazienti sottoposti a 

sostituzione transcatetere della 

valvola aortica presentano ATTR-CM

1 su 4 adultiÓ85 anni ha 

depositi di amiloide TTR nel cuore

Epidemiologia

Maurer MS et al. Circ Heart Fail. 2019; Ruberg L et al. JAMA. 2024; . Castaño A et al. Eur Heart J. 2017; 

Cuore normale

Cuore amiloidotico

Disfunzione diastolica

Insufficienza cardiaca con FE conservata

Gradi differenti di disfunzione sistolica 

nelle fasi avanzate

Aritmie cardiache (aritmie atriali e ictus; 

disturbi di conduzione, blocchi AV con 

impianto di pmk)

Stenosi aortica low-flow, low gradient

Aumento nt-proBNP

Intolleranza ai farmaci CV di più comune 

impiego



Red Flags a supporto del sospetto diagnostico

{ŎǊŜŜƴƛƴƎ ǇŜǊ ƭΩŀƳƛƭƻƛŘƻǎƛ ŎŀǊŘƛŀŎŀ

Spessore 
della parete 
ventricolare 
ǎƛƴƛǎǘǊŀ җ мн ƳƳ

Ҍ җм Řƛ

LƴǎǳŦŦƛŎƛŜƴȊŀ ŎŀǊŘƛŀŎŀ ƛƴ ǎƻƎƎŜǘǘƛ җ ср ŀƴƴƛ

Ipotensione o normotensione se precedente ipertensione

{ǘŜƴƻǎƛ ŀƻǊǘƛŎŀ ƛƴ ǎƻƎƎŜǘǘƛ җ ср ŀƴƴƛ

Coinvolgimento sensoriale, disfunzione autonomica

Polineuropatia periferica

Proteinuria

Sindrome bilaterale del tunnel carpale

Ecchimosi

LGE subendocardica/transmurale e ECV aumentata

Rottura del tendine bicipite

Ridotta tensione longitudinale con risparmio apicale

Voltaggio QRS ridotto

Pseudo onde Q ŀƭƭΩ9/D

Possibile storia familiare

Malattia della conduzione AV

Garcia-Pavia et al, EHJ 2021

Cardiac

Extra-Cardiac



Ecocardiografia

Å Ipertrofia Vsx simmetrica con granular Sparkling 
Å Ipertrofia ventricolare dx
Å Versamento pericardico
Å Ispessimento valvolare e del setto interatriale
Å Dilatazione atriale
Å Disfunzione diastolica
Å Apical sparing 



ñRED FLAGò

ÅMarcato aumento ECV     ÅAumentato T1 nativo    ÅAnomalie del "nulling" miocardico     ÅLGE con pattern variabile

Risonanza magnetica cardiaca



Invasiva
(tutti i tipi)

Biopsia cardiaca positiva per amiloide

Biopsia extracardiaca positiva 
per amiloide

+
Criteri ecocardiografici/CMR

o

Non invasiva
(solo ATTR)

Captazione di grado 2 o 3 alla scintigrafia 
con difosfonato

+ 
Catene leggere libere nel siero negative 
& immunofissazione sierica e urinaria 

negativa (SPIE & UPIE)
+

Criteri ecocardiografici/CMR

I criteri invasivi si applicano a tutte le forme di amiloidosi cardiaca, 
i criteri non invasivi sono validi solo per l'ATTR

Diagnosiinvasivae non invasivadi amiloidosicardiaca

Garcia-Pavia P. European Heart Journal 2021

Dal sospetto alla diagnosi eziologica...

conferma dei depositi di amiloide tissutale



Scintigrafia ossea total-body con 99mTc-DPD

RapezziC et al. EurJ NuclMed Mol Imaging 2011; 

Grado 0 Grado 1 Grado 2 Grado 3

Radiotraccianti :

99mTc-PYP

99mTc-DPD

99mTc-HMDP



Algoritmo diagnostico in presenza di sospetto di amiloidosi cardiaca

Garcia-Pavia P et al. European Heart Journal 2021; 42 (16): 1554ς1568

Scintigrafia 99mTc-DPD/PYP/HMDP 
con SPECT

Scintigrafia grado 0 
ed esami ematici -

Esami ematologici 
(catene leggere libere nel plasma & 
immunofissazione in siero e urine)&

Scintigrafia grado 1-3 
ed esami ematici -

Scintigrafia grado 0 
ed esami ematici +

Scintigrafia grado 1-3 
ed esami ematici +

Amiloidosi 
cardiaca AL/ATTR  

improbabile

Se persiste il sospetto, 
considerare la CMR 
seguita da biopsia

Grado 2-3

Amiloidosi 
cardiaca ATTR

Test 
genetico TTR 

ATTRwt/ATTRv

Grado 1

Conferma 
istologica 

(cardiaca/extra 
cardiaca) 

per la diagnosi

CMR 
negativa

CMR + o 
inconclusiva

Amiloidosi AL? 

Amiloidosi 
improbabile

Conferma 
istologica 

(cardiaca/extra 
cardiaca) 

per la diagnosi

Conferma istologica 
(di solito cardiaca) 

per il sottotipo

Segni& sintomi, ECG, eco o CMR suggestividi amiloidosicardiaca



TTR 

Tetramer

Amyloid

fibrils
Monomer

Misfolded

protein

Multi -organ and 

tissue damage
Liver

ÅTTR silencers 

- siRNA: patisiran, revusiran , 

vutrisiran 

- ASO: inotersen , eplontersen )

ÅGene editing (CRISPR -Cas9)

Block TTR 
synthesis 

ÅMonoclonal antibodies

Remove/deplete TTR 
amyloid deposits

ÅTTR stabilizers:

ÅTafamidis

ÅDiflunisal

ÅAcoramidis

Stabilize 
TTR tetramer

ATTR: Panorama terapeutico 

ASO = antisense oligonucleotide; Cas9 = CRISPR associated protein 9; CRISPR = clustered regularly interspaced short palindromic repeats; 

siRNA = small interfering ribonucleic acid; 

1. Ruberg FL et al. J Am Coll Cardiol. 2019; 2. Ando Y et al. Amyloid. 2022; 3. Carroll A et al. J Neurol Neurosurg Psychiatry. 2022;



Opzioni terapeutiche approvate ed emergenti per ATTR 
con cardiomiopatia predominante (ATTR-CM), polineuropatia (ATTR-PN) o fenotipo misto.

Garcia-Pavia P, et al. Eur J Heart Fail. 2021; Kittleson MM, et al. J Am Coll Cardiol. 2023;



60.0% vs 38.1%

Coelho, T. et al. Neurology 2012,

ATTR-ACT: Tafamidis  in 

cardiomiopatia da ATTR: riduzione 
della mortalità a 30 mesi e a 5 anni

Riduzione della progressione della polineuropatia 



Acoramidis: ATTRibute-CM was a double-blind, placebo-controlled Phase III trial (30 
months) extended in an open label analysis (OLE, 42 months)

Eligibility criteria

ÅParticipants 

diagnosed with

ATTR-CMwt or 

ATTR-CMv

ÅNYHA Class IïIII

ÅATTR-positive biopsy 

or 99mTc scan*

R

2:1

Acoramidis 800 mg BID

n=421

Placebo BID

n=211

Acoramidis 800 mg BID

Month 0 Month 12 Month 30

Pre-specified efficacy 

assessment of 

611 participants À

Open-label tafamidis 

usage allowed at 12-

months

Primary endpoint analysis

Hierarchical analysis consisting of 

all-cause mortality, cumulative 

frequency of CVH, change from 

baseline in NT-proBNP, and change 

from baseline in 6MWD

OLE phase

Study phase

All patients received acoramidis only , those 

who were receiving tafamidis were required to 

discontinue it

Tafamidis treatment was allowed for both groups after Month 12

Gillmore. N Engl J Med. 2024. 2.ClinicalTrials.gov, AG10-301, 2024. 3. Gillmorel. Presented at: European Society of Cardiology Congress; 

August 25ï29, 2023;.  Masri A. Presented at: American College of Cardiology Congress; April 2ï4, 2022; Washington, DC.



Efficacy of Acoramidisin 
Wild-Type and Variant 
Transthyretin Amyloid 

Cardiomyopathy: Results 
From ATTRibute-CM and Its 

Open-Label Extension

JAMA Cardiol.  2025 

riduzione della mortalità per 
tutte le cause e dei ricoveri CV

Già a 3 
mesi



Efficacy of Acoramidisin 
Wild-Type and Variant 
Transthyretin Amyloid 

Cardiomyopathy: Results 
From ATTRibute-CM and Its 

Open-Label Extension

Miglioramento di alcuni marker 
clinici della malattia:

NT-proBNP e distanza percorsa 
in sei minuti (6MWD)

KCCQ



mean -6.2

85

EOT analysis c

(Exploratory)

Sustained

-6.2 point
mean reduction
from baseline

with eplontersen
at Week 85

mean -2.9

85
EOT analysis c

(Exploratory)

Sustained

-2.9 point
mean reduction
from baseline

with eplontersen
at Week 85

NEURO-TTRansform: Eplontersenhalted progression of neuropathy 
impairment and improved quality of life through Week 85

mNIS+7 Composite Score 1,2,a
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Week

Placebo

Eplontersen

Final analysis

(Co-primary endpoint)

Significant 
-24.8 point 

LSM difference vs. 
placebo at Week 66 

p<0.001b

mean -0.2

(LSM 0.3)

mean 23.9

(LSM 25.1)
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-20

0 35 66
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Eplontersen

Week
Final analysis

(Co-primary endpoint)

Significant
-19.7 point 

LSM difference vs. 
placebo at Week 66 

p<0.001e

mean -7.2

(LSM -5.5)

mean 10.8

(LSM 14.2)

Consistent treatment effects across prespecified subgroups and individual mNIS+7 components and Norfolk QoL -DN domains at Week 6 6 were observed 1

Statistically significant differences in mNIS+7 and Norfolk QoL -DN were also observed at Week 35 interim analysis (p<0.001) 1,f

mNIS+7 Composite Score 1,a Norfolk QoL -DN Total Score 1,d

1. Coelho T et al. Article and supplement 2. JAMA. 2023;330(15):1448-1458; 2. Coelho T et al. Supplement 1. JAMA. 2023;330(15):1448-1458.

riduzione significativa della progressione neurologica miglioramento della qualità della vita



Eplontersenmay attenuate the progression of the cardiac manifestations of hereditary 
ATTR amyloidosis 

1. Masri A et al. In press-corrected proof; posted online December 7, 2023. J Card Fail. 2023. doi:10.1016/j.cardfail.2023.11.016; 2. Coelho T, JAMA. 2023;330(15):1448-1458; 
3. Masri A et al. Presented at: HFSA Annual Scientific Meeting 2023; October 6-9, 2023; Cleveland, Ohio.

Variable b Standardized Units 

(95% CI)

Original Units

(95% CI)

Ejection fraction (%) 0.48 (0.0 to 0.96) 4.30 (0.02 to 8.58) c

End-diastolic volume mean (mL) 0.49 (-0.08 to 1.06) 9.18 (-1.40, 19.77) 

End-systolic volume (mL) -0.02 (-0.59 to 0.55) -0.24 (-6.38 to 5.91) 

Stroke volume (mL) 0.67 (0.25 to 1.08) 10.64 (3.99 to 17.29) d

Lateral eô (cm/s) 0.45 (-0.13 to 1.03) 0.77 (-0.22 to 1.76)

Mean LV wall thickness (cm) -0.16 (-0.74 to 0.43) -0.02 (-0.10 to 0.06) 

Left atrial volume (mL) -0.40 (-1.02 to 0.21) -3.84 (-9.72 to 2.05) 

Global longitudinal strain (%) -0.08 (-0.65 to 0.49) -0.31 (-2.52 to 1.89) 

Lateral E/eô ratio -0.33 (-0.70 to 0.03) -2.67 (-5.62 to 0.27) 

NT-proBNP (log-transformed) -0.22 (-0.79 to 0.36) -0.12 (-0.44 to 0.20)

LV mass (g) 0.12 (-0.45 to 0.69) 3.48 (-13.19 to 20.15)

-1,5 -1,0 -0,5 0,0 0,5 1,0 1,5

Favors Eplontersen 

Favors Eplontersen 

Standardized Units

Key Cardiac Baseline Characteristics in the 
Mixed Phenotype Subgroup 1

Eplontersen

562.4 pg/mL

Placebo

553.9 pg/mL

NYHA Class

49% 51%
40%

60%

Class I Class II

NT-proBNP
(median)3

ECHO Parameters

Ejection fraction

Eplontersen: 61.8%
Placebo: 64.3%

Stroke volume

Eplontersen: 41.4 mL
Placebo: 55.9 mL

LV myocardial global 
longitudinal strain

Eplontersen: -16.1%
Placebo: -14.3%

Mean LV wall thickness

Eplontersen: 1.561 cm
Placebo: 1.491 cm

For each variable, the changes from baseline were 

standardized using a mean of 0 and a standard deviation of 1. 

in fase di studio per lôamiloidosi cardiaca da transtiretina nel trial CARDIO-

TTRansform : risultati attesi a metà 2026

In an exploratory analysis of patients with mixed phenotype, eplontersen was 

associated with stable or improved measures of cardiac structure and 

function vs. placebo at Week 651~1/3
of patients treated with eplontersen had 

ATTRv mixed phenotype (PN + CMa)1 (n=49)

Eplontersen demonstrated consistent benefits in halting 

progression of neuropathy impairment and 

improving QoL in patients with mixed phenotype2



Five-Year Results With Patisiran for Hereditary Transthyretin Amyloidosis With 
Polyneuropathy

Adams D. JAMA Neurol. 2025

Apollo Study e faseOLE: miglioramenti test neurologici e scala della qualità della vita

Apollo B: risultati positive a 12 mesianchenellacardiomiopatiaATTR 

HELIOS-B suvutrisiran 



VUTRISIRAN

Adams D, Amyloid. 2023

Fontana M, N Engl J Med. 2025

Vutrisiran: trial HELIOS-A Vutrisiran: trial HELIOS-B 

Polineuropatia ATTR Cardiomiopatia ATTR

nuova prospettiva terapeutica per i pazienti con TTR amiloidosi



Vutrisiran: trial HELIOS-A 

Adams D, Amyloid. 2023

- amiloidosi ereditaria da TTR
- polineuropatia stadio 1 -2



Serum TTR

mNIS+7

Norfolk QOL-DN

Vutrisiran: trial HELIOS-A 

Adams D, Amyloid. 2023

regime di somministrazione più semplice: una 
iniezione sottocutanea ogni 3 mesi

Efficacia nel trattamento della neuropatia:
Å riduzione del valore della scala di neuropatia già a 9 mesi
Å miglioramento della qualità della vita
Å riduzione rapida (già a 3 settimane) dei livelli sierici di TTR



Vutrisiran: HELIOS-B Study Design

Fontana M, N Engl J Med. 2025



Primary Endpoint: Statistically Significant Reduction in the Composite
of All-Cause Mortality  and Recurrent CV Events

Overall population Monotherapy

Fontana M, N Engl J Med. 2025



Å Maggiori benefici nei pz in stadio iniziale (età <75 anni e NT-proBNP ӅΞΜΜΜШŰŊоxьаШƖŔĬƨǍŔŸŰĲШƖŔƚƓĲƣƣŔƻċůĲŰƣĲШĬĲũШ
46% e 48% nell'endpoint composito principale, e del 45% e 65% nella mortalità per tutte le cause

Å Beneficio significativo nei pazienti con o senza trattamento iniziale con tafamidis

Consistent Benefits across all prespecified subgroups

Fontana M, N Engl J Med. 2025



Favourable impact on Multiple Measures of disease progression

Fontana M, N Engl J Med. 2025

minor declino della performance al 6-
MWT e della qualità di vita



Impact of Vutrisiran on NT-proBNP, a well-established cardiac biomarker 
prognostic of mortality in ATTR-CM

livelli stabili di NT -proBNP rispetto al placebo, sia nella 
popolazione generale che nei pz in monoterapia

Fontana M, N Engl J Med. 2025



HELIOS-B Study Design: A Double-Blind, Randomised, Placebo-Controlled Trial
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Patient Population (N=655)

ÅATTR: wild-type or any TTRvariant

ÅConfirmed cardiomyopathy and medical 
history of symptomatic HF

Åb¸I! /ƭŀǎǎ ҖLLLΤ с-a²¢ җмрл ƳΤ 
NT-proBNP limitsa at baseline

ÅApproximately 40% of patients on tafamidis 
at baseline

Select Exclusion Criteria

ÅNYHA Class IV HF

Åtb5 {ŎƻǊŜ җLLL ŀǘ ǘƘŜ ǎŎǊŜŜƴƛƴƎ Ǿƛǎƛǘ

ÅReceived prior TTR-lowering treatment

1
:1

 R
A

N
D

O
M

IS
A

T
IO

N Vutrisiran
SC q3M
25 mg

Placebo
SC q3M

or
Vutrisiran

SC q3M
25 mg

Endpointsd

ÅComposite outcome of ACM 
and recurrent CV events 
ÅACM
ÅChange from BL in KCCQ-OS
ÅChange from BL in NYHA class
ÅChange from BL in cardiac 

biomarkers
ÅSafety

OLEVariable DB periodScreening period
Day ς45 Day 1

(Baseline)
OLE
M24

M33 M36 OLE
M12

466 (97%)b

patients entered 
the OLE

Patients continuing 
treatment at OLE 
M12 data cutoffc

213 (65.3%)

189 (57.4%)

478 patients 
completed the 

DB period

aNT-proBNP levels of >300 pg/mL and <8500 pg/mL (or >600 pg/mL and <8500 pg/mL for patients with atrial fibrillation). b259 patients (55.6%) were in the monotherapy population.cMonth 12 data cutoff: 9 April 2025. d6-MWT and echocardiography measures were not analyzed in 
the OLE. References:1. Ruberg et al. J Am Coll Cardiol. 2019;73:2872ς92;  2. Fontana M et al. N Engl J Med. 2025;392:33ς44.

Vital status was ascertained for 
>99% of patients at data cutoffc

G.Pavia et al, presented at ESC 2025 Madrid |31 August 2025

HELIOS-B: 12-Month Results from the Open-Label Extension Period of Vutrisiran in Patients 
with Transthyretin Amyloidosis with Cardiomyopathy

P. Garcia-Pavia1, R. Witteles2, C. Morbach3, D. Delgado4, H. Kitaoka5, M. S. Maurer6, P. Van der Meer7, A. Yilmaz8, V. Algalarrondo9, S. 
Solomon10, F. Cappelli11, K. L. Boyle12, S. A. Eraly12, L. Yang12, J. Vest12,  M. Fontana13 

Sicurezza ed efficacia a lungo termine 



Time-to-First CV Event or ACMa

Placebo

Vutrisiran

Time-to-firstb: HR=0.631 (95% CI: 0.506, 0.788), P=0.0001
Recurrent eventsc : HR=0.658 (95% CI: 0.511, 0.849), P=0.0013
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Monotherapy Population (n=395) 

Time-to-firstb: HR=0.577 (95% CI: 0.436, 0.762), P=0.0002
Recurrent eventsc: HR=0.604 (95% CI: 0.434, 0.841), P=0.0028
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Overall Population (n=654)

Long-Term Vutrisiran Treatment Significantly Reduced the Risk of the Composite 
Endpoint of ACM and CV Events

Riskreduction of 37% and 42% in the overall and monotherapy populations

G.Pavia et al, presented at ESC 2025 Madrid |31 August 2025



Endpoint

Overall Population Monotherapy Population

Placebo
(n=328)

Vutrisiran
(n=326)

Placebo 
(n=199)

Vutrisiran 
(n=196)

KCCQ-OS, change from baseline at M12 of OLE

n 186 218 98 120

Median ς3.9 ς1.9 ς8.5 ς2.5

LS mean (SEM) ς21.32 (1.33)ς12.37 (1.29)ς26.68 (1.79)ς15.29 (1.87)

LS mean difference  (95% 
CI)a 8.95 (5.31, 12.59) 11.40 (6.31, 16.48)

P-value <0.001 <0.001

NYHA Class stable/improved from baseline at M12 of OLE

n (%) 150 (45.7) 176 (54.0) 78 (39.2) 98 (50.0)

Adjusted difference in % 
patients stable/improved
(95% CI) 

10.3 (2.6, 17.9) 13.7 (4.0, 23.4)

OR of being stable/improved 
(95% CI)b

1.6 (1.1, 2.2) 1.9 (1.2, 2.9)

P-value <0.01 <0.01

KCCQ-OSc: Overall Population (n=654)
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Favourable Impact with Long-Term Vutrisiran Treatment
Beneficio su molteplici parametri di progressione della malattia mantenuto rispetto al placebo

G.Pavia et al, presented at ESC 2025 Madrid |31 August 2025
maggior stabilità di indici di qualità della vita



Troponin I: Monotherapy Population (n=395)

NT-proBNP: Monotherapy Population (n=395)
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Ratio (95% CI) at OLE M12: 0.55 (0.47, 0.64)
P<0.0001

Placebo/Vutrisiran
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Ratio (95% CI) at OLE M12: 0.57 (0.49, 0.65)
P<0.0001
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Troponin I: Overall Population (n=654)
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NT-proBNP: Overall Population (n=654)
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Favourable Impact of Vutrisiran on Established Cardiac Biomarkers

Relative stability maintained with long-term vutrisiran

G.Pavia et al, presented at ESC 2025 Madrid |31 August 2025
maggiore stabilità dei biomarcatori cardiaci



ÅMedian vutrisiran exposure was 47.5 months 
(range 0.6ς60.5) for the vutrisiran/vutrisiran 
group and 13.7 months (range 0.6ς22.1) for the 
placebo/vutrisiran group

ÅSafety data for long-term vutrisiran treatment 
through 1 year of the OLE were consistent with 
those reported for the double-blind period

ς The rate of AEs, including cardiac events, did not 
increase with longer treatment

ÅHigher event rates for SAEs and severe AEs for 
the placebo/vutrisiran group compared with the 
vutrisiran/vutrisiran group are consistent with 
more advanced disease following placebo 
treatment during the double-blind period

Exposure-adjusted event rate per 100 PY

Placebo/vutrisiran
during the OLE

(n=223; 252.8 PYa)

Vutrisiran/vutrisiran
during the study

(n=326; 1123.1 PYa)

AEs 600.5 427.8

SAEs 110.8 62.9

Severe AEs 76.7 43.9

AEs leading to 
treatment 
discontinuation

2.0 0.8

Safety Profile During Vutrisiran Exposure Period

Long-term treatment with vutrisiran was well tolerated

G.Pavia et al, presented at ESC 2025 Madrid |31 August 2025



Exploratory echocardiographic assessments at Month 30 (overall population)

Exploratory Endpoints a: Cardiac Structure and Function

aExploratory endpoints in the HELIOS-B study included: echocardiographic assessments performed at Months 12, 18, 24, and 30. bResults are from an MMRM with baseline as a covariate and fixed effect terms including treatment group, visit, 

treatment-by-visit interaction, baseline tafamidis use, treatment-by-baseline tafamidis use interaction, type of ATTR amyloidosis, and age group.  

ATTR, transthyretin amyloidosis; E/eô, ratio of early mitral inflow velocity to lateral early diastolic mitral annular velocity; LS, least squares; LV, left ventricular; MMRM, mixed models for repeated measures; SEM, standard error of the mean;

TDI lateral eô, lateral peak early diastolic mitral annular tissue velocity.

Jering K, et al. Presented at the Heart Failure Society of America Annual Scientific Meeting 2024; September 27-30, 2024; Virtual.
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Å Results are from MMRM with baseline as a covariate and fixed effect terms including treatment group, visit, treatment-by-visit interaction, type of ATTR amyloidosis, and age 

group.Abbreviations : CI, confidence interval; E/eô, ratio of early mitral inflow velocity to lateral early diastolic mitral annular velocity; LS, least squares; NS, non-significant; SEM, 
standard error of the mean. 

Jering K, et al. Presented at the Heart Failure Society of America Annual Scientific Meeting 2024; September 27-30, 2024; Virtual



Å *p<0.05. Results are from a MMRM with baseline as a covariate and fixed effect terms including treatment group, visit, treatment-by-visit interaction, baseline tafamidis use, treatment-by-baseline tafamidis use interaction, type of ATTR 

amyloidosis, and age group. Abbreviations: E/eô, ratio of early mitral inflow velocity to lateral early diastolic mitral annular velocity; LS, least squares; LV, left ventricular; SEM, standard error of the mean.

Jering K, et al. Presented at the Heart Failure Society of America Annual Scientific Meeting 2024; September 27-30, 2024; Virtual



ECV61% ECV55%

ECV54% ECV48%

ECV55%

Baseline 36 months

Amyloid 
regression 

observedin 22% 
of patients 

treated with 
vutrisiran

Amyloid 
progression 
observedin 

63%of 
placebo 
patients

ECV49%

Å! о ŀƴƴƛΣ ƭŀ ǊŜƎǊŜǎǎƛƻƴŜ ŘŜƭƭΩŀƳƛƭƻƛŘŜ ŝ ǎǘŀǘŀ 
osservata in 2/9 pazienti (22%) trattati con 
vutrisiran, in nessun paziente nel gruppo placebo

ÅAl contrario, 5/8 pazienti (63%) che ricevevano 
placebo hanno mostrato progressione, rispetto 
a 1/9 pazienti (11%) trattati con vutrisiran

ÅA 36 mesi, i pazienti trattati con vutrisiran hanno 
mostrato una riduzione media assoluta (DS) 
ŘŜƭƭΩ9/± ǇŀǊƛ ŀ ς0,10% (ҕ4,72), rispetto a un 
aumento di +7,86% (ҕ5,67) nel gruppo placebo (p 
= 0,006).

Effects of Vutrisiran on Measures of Cardiac Structure, 
Function and Amyloid Burden by Cardiovascular 

Magnetic Resonance from the HELIOS-B Trial

vutrisiran  possibile terapia di riferimento sia 
per i pz di nuova diagnosi sia per pz che 

progrediscono con altre terapie


