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TRANSTIRETINA (TT)
• PROTEINA SERICA

•  DEPUTATA AL TRASPORTO DELLA TIROXINA E 

DELLA PROTEINA LEGANTE IL RETINOLO
• PRODOTTA PRINCIPALMENTE DAL FEGATO ED IN 
PICCOLA PARTE DAL PLESSO CORIOIDEO E DALLA 
RETINA
• TETRAMERO SOLUBILE



Coinvolgimento cardiaco 
nell’AMILOIDOSI:
tre eziologie distnte

1. AL -> catene leggere Ig
2  ATTr wild type (senile o SSA)
3  ATTr mutata
•➜ le firille di amiloide sono composte 
da TRANSTIRETINA

⎬➜



BIOPATOLOGIA dell’ ATTr



ATTr-CM: istologia cardiaca

Miocardio normale Miocardio amiloidotco



ATTr wild type (senile o SSA)

 FENOTIPO GENERALMENTE 
CARDIOLOGICO

 MANIFESTAZIONI NEUROLOGICHE : 
SINDROME DEL TUNNEL CARPALE



Bilateral tunnel carpal syndrome in 50% of patents 55- years prior to cardiac involvement

ATTr: epidemiological consideratons



ATTr m (mutata)

MALATTIA AUTOSOMICA DOMINANTE
MUTAZIONI GENETICHE DELLA TT
TROPISMO PARTICOLARE PER TESSUTO 
NERiOSO E CARDIACO
CASI CON FENOTIPO PREiALENTEMENTE 
NEUROLOGICO
CASI CON FENOTIPO PREiALENTEMENTE 
CARDIACO
CASI MISTI



Correlazioni genotpo-fenotpo 
nell’ATTr

THAOS dataiase
Rapezzi EHJ 2013



ATTR: clinical features at presentaton

Circulaton 201-



Quando il cardiologo dovreiie sospetare 
una CardioMiopata da Amiloidosi 
TransTiretno-relata
(ATTr-CM)?



ETEROGENEITÀ CLINICA:
 UNA SFIDA!

• L’AMILOIDE PUÒ INFILTRARE QUALSIASI 
STRUTTURA CARDIOiASCOLARE:
• SISTEMA DI CONDUZIONE: BLOCCHI (BB, 
BAi, BSA)
• PARETI iENTRICOLARI E SETTI (SIA) -> 
FENOTIPO “IPERTROFICO”
• APPARATI iALiOLARI
• PERICARDIO



TRATTAMENTO dell’ATTr



ATTr - CM?

1) Pz già con dg di mATTr inviato dal neurologo   -> cercare i SEGNI di amiloidosi cardiaca:
-  ECG
- ECOCARDIOGRAMMA

2) Pz con proilema cardiologico senza apparente malata neurologica (o compromissione neurologica ad etologia sconosciuta) -> DIAGNOSI 
DIFFICILE !



ATTr - CM?
• SEGNI e SINTOMI di INSUFFICIENZA 
CARDIACA SINISTRA

• INSUFFICIENZA CARDIACA DESTRA in 
CARDIOPATIA IPERTENSIiA

• ASTENIA
• SINCOPE
• IPOTENSIONE ORTOSTATICA
• STENOSI AORTICA SEiERA LF/LG con EF 
lievemente ridota 





PRINCIPALI ESAMI DIAGNOSTICI



 Perchè è importante che il cardiologo 
sospet una cardiomiopata da 
Amiloidosi TransTiretno-relata
(ATTr-CM)?





ATTr-CM: the great pretender

• Challenging

• Fascinatng

• Mysterious

• Not as rare as supposed

• Relatve easy to detect (when suspected!)

• Treataile !!

Rapezzi - Ecocardiochirurgia 2019



GRAZIE  per l’ATTENZIONE!





TRATTAMENTO DELL’ATTr



TRANSTIRETINA (TTR)



CARATTERISTICHE DELLE TRE FORME DI AMILOIDOSI 
SISTEMICA AD INTERESSAMENTO CARDIACO 

E DELLA CARDIOMIOPATIA IPETROFICA



Avoiding misdiagbosis with AL amyloidosis

Natriuretc peptdes tend to be
partcularly high in CA,  ofen out of proporton from the
hemodynamic burden.53 Circulatng light chains exert a
direct toxic efect by modulatng p38 mitogen5actvated
protein kinase,  which can directly promote NT5pro5BNP
expression.54–56 Thus,  for the same range of hemodynamic
abnormalites,  plasma levels of NT5pro5BNP are
higher in AL than in ATTRwt and ATTRm.

up to 5% of the
populaton >65 years of age have a monoclonal gammopathy
of undetermined signifcance.

 misdiagnosis of AL5CA in elderly patents who actually
have TTR5related CA and monoclonal gammopathy
of undetermined signifcance (up to 10% of misdiagnosis
even in referral centers).49

 AL,  serum and urine
immunofxaton and quantfcaton of serum free light
chains in combinaton have a 99% sensitvity for identfying
the underlying substrate for AL5CA. It is important to
note that an abnormal free light chain rato alone is not
specifc for AL amyloidosis,  5> always PTP SPECT

- up to 5% of the populaton >65 years of age 
have a monoclonal gammopathy of 
undetermined signifcance

 misdiagnosis of AL5CA in elderly patents who 
actually have TTR5related CA and monoclonal 
gammopathy of undetermined signifcance (up 
to 10% of misdiagnosis even in referral 
centers).49

 AL,  serum and urine
immunofxaton and quantfcaton of serum 
free light
chains in combinaton have a 99% sensitvity for 
identfying
the underlying substrate for AL5CA. It is 
important to
note that an abnormal free light chain rato 
alone is not
specifc for AL amyloidosis,  5> always PTP SPECT



Physiopathology
 Progressive lef ventricular dysfuncton
in ATTR5CA is mediated by physiological derangements
that include reducton in chamber capacitance,  declines
in chamber contractlity,  and increases in arterial elastance. (cit 43)

 blood pressure falls because of a reducton in cardiac output and
heart rate increases to compensate for a reduced stroke
volume.

 Cardiac cachexia
is partcularly common with ATTR5CA,  potentally
mediated,  in part,  by right heart failure,  liver congeston, 
and possibly alteratons in bowel fora.

Amyloidosis is the archetype for diastolic
LV dysfuncton,  with fndings dependent on the stage of
disease.65 Early cardiac involvement is ofen associated
with impairment of relaxaton that progresses to typical
restrictve LV pathophysiology in advanced symptomatc
disease.

 Analogous changes in right ventricular diastolic
functon occur in the right ventricular infow,  superior vena
cava,  and hepatc vein fow velocites.66  CA is ofen listed
as a cause of heart failure with preserved ejecton fracton, 
but this underplays its impact on ventricular systolic
performance.-, 39, 6-–-0  Although LV ejecton fracton may
be normal untl the advanced stage of disease,  reducton
in peak systolic wall moton velocites,  especially in the
longitudinal axis,  are present even in early disease.-1  In
general,  CA alters strain parameters to a much greater
degree than other causes of LV hypertrophy and is characterized
 by a base5to5apex strain gradient .69, -0, -2

Circulaton. 201-;135:135-–13--. DOI: 10.1161/CIRCULATIONAHA.116.024438

ATTR-CA: physiopathology



A) QUANTO FREQUENTEMENTE LA DIAGNOSI E PERSA O RITARDATA?

B) perché QUESTO AVVIENE?

1.  n additon,  the absence of disease5modifying therapies for ATTR and the
late presentaton of AL5CA patents have contributed to a
nihilistc aattude about the conditon.

2.  The main disease5related factor that hinders a correct
and tmely diagnosis is heterogeneity with respect to the
cardiac phenotype,  and systemic involvement,  as well.

3. The need for a histological demonstraton of target organ
amyloid infltraton has also delayed the diagnosis as the
technique is restricted to referral centers with expertse in
the performance of endomyocardial biopsy and requires
skilled pathological analysis of obtained samples.



 INCREASED AWARENESS OF CARDIAC AMYLOIDOSIS IS ESSENTIAL TO REDUCE 
UNDERDIAGNOSIS AND MISDIAGNOSIS

When to suspect cardiac amyloidosis?

Red fags and caveats in cardiac amyloidosis



Multmodality evaluaton of ATTR-CA

THERE IS NO «BEST EXAMINATION» IN ATTR-CA
each examinaton iest suit specifc  uestons relatve to diferent steps of the diagnostc 

and therapeutc pathway



ECG in ATTR-CA

Rapezzi C et al, Circulaton 2009:120:1203-1212 

• Aisence of low QRS voltage does not rule-out ATTR-CA

• Common pseudoinfarct-like patern

• Always suspect ATTR-CA in elderly patents with hypertrophy and Ai ilock, especially 

if normotensive



iOLTAGE/MASS INDEX  in patents with increased Li wall thickness

The hallmark of CA is the disproporton ietween Li wall thickness and QRS voltages

Quarta cc et al, EHJ 2010 (aistr )



Echocardiogram in ATTR-CA (1)

Bright myocardium and 
concentric symmetrical LiH

Lef atrial dilataton

Biatrial dilataton

Thickened interatrial 
septum

Thickened valves

Thickening of Ri free wall

Circulaton  2017;135:1357–1377  DOI: 10 1161/CIRCULATIONAHA 116 024438



Echocardiogram in ATTR-CA (2)
STRAIN ECHO DOPPLER WAiES

Mitral infow PW Doppler

Pulm  vein infow PW Doppler

Mitral annulus tssue Doppler

- Increased E/A rato 
- Normal E wave decT tme 
- Marked reducton in 

transmitral A5wave 
velocity

- Diastolic atrial reversal 
with increased duraton 
and peak velocity as 
compared to transmitral 
signal

- Marked reducton in 
apical systolic and 
diastolic velocites

Impaired sistolic longitudinal 
shortening,  with a base5apex 

gradient



Bone tracer scintgraphy in ATTR-CA
Perugini Score

Quanttatve and regional assessment

Healthy control ATTR5CA
Courtesy of Dr ssa Casoni

- >99% sensitve and 86% specifc for 
ATTR-CA 

- false positves almost exclusively from 
uptake in patents with cardiac AL 
amyloidosis 

- Grade 2-3 Perugini score + the 
aisence of a monoclonal protein: 
100% Sp and PPi

Circulaton  2016;133:2404–2412 
 doi: 10 1161/ CIRCULATIONAHA 116 021612 



Noniiopsy diagnosis of ATTR-CA (2)



Cardiac MRI in ATTR-CA (2)
Contrast-iased CMR

- Difuse subendocardial enhancement 
- «Zebra appearence» (septal biventricular 

subendocardial enhancement)
- Dark blood pool (abnormal gadolinium 

handling in CA patents)

Parametric non-Contrast-iased CMR (T1-
mapping)

- Increased T1 signal in MOLLY sequences
- Diferental diagnosis of AL/ATTR5CA /HCM 

M  Fontana et al  Natve T1 Mapping in Transthyretn Amyloidosis  
JACC Cardiovasc Imaging  2014

htps://doi org/10 1161/01 CIR 0000152819 97857 9D 
Circulaton  2005;111:186–193

False pos/neg 15-20% -> Does not suisttute ione scintgraphy for diagnosis, iut 
useful for (a) therapy response, (i) prognostc stratfcaton

https://doi.org/10.1161/01.CIR.0000152819.97857.9D


Diagnostc accuracy: 
- -0%  for AL5CA / 6-% for ATTRm / 14% for ATTRwt

although a fat pad iiopsy is a preferred inital site, a negatve result is insufcient to 
exclude the diagnosis

When and How Should Tissue Biopsy BeUndertaken?
- Positve 99mTc5phosphate scan without 

evidence for plasma clone on blood 
and urine testng 5> diagnosis of ATTR-
CA without a iiopsy 

- Positve 99mTc5phosphate scan without 
evidence for plasma clone on blood 
and urine testng 5> histological 
diagnosis is stll re uired iecause the 
uptake on a 99mTc-phosphate scan is 
not 100% specifc for ATTR-CA.

EXTRACARDIAC BIOPSY (abdominal fat pad, gingiva, skin, salivary gland, or gastrointestnal trait

Fine NM et al  Yield of noncardiac iiopsy for the 
diagnosis of transthyretn cardiac amyloidosis  Am J 
Cardiol  2014;113:1723–1727  doi: 10 1016/j  
amjcard 2014 02 030 

CARDIAC BIOPSY

Tissue diagnosis is re uired for AL amyloid and endomyocardial iiopsy should ie 
pursued if the index of suspicion is high despite a negatve fat pad 



ATTR-CA treatment
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