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INFILTRATIVE
CARDIOMYOPATHIES

Cardiomyopathies characterized by the deposition of substances
(iron, proteins or glycogen) that cause the ventricular walls to
become progressively rigid, thereby impeding ventricular filling.
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Infiltrative cardiomyopathies: phenotypic classification

RESTRICTIVE PHYSIOLOGY

Echocardicgram shows preserved

|eft ventricular ejection fraction (LVEF)
with increased Ly wall thickness

Echocardiogram shows preserved LVEF
wilh normal LY wall thickness

Hypertensive
heart disease
(patient has
iwstary of
uncontrolled
hypertension)

Infiltrative
restrictive
cardiomyopathy

Hypertrophic
cardiomyopathy
{patient has
LVYOT gragient,
2AM of mitral
vialve, or
asymmelric
septol
hypertrophy)

High output

heart failure

{patient has
incregsen

cardiac autpLt,
afteriavenaus

shiunts,
tiver disemse,
hypertivraid,
myeloprolifera-
tive disorders)

Restrictive
cardiomyopathy
(RCM)
(patiemt has

normal LY
chamber

voluwmes,
biatriol
enlargement,
incremsed L
filling pressures)

Constrictive
pericarditis
(patient has
thickened
pericardium,
respirophasic
discardance ih
LV-RV pressure
ard i mitral
tricusmic inflow
velocities)

Radiation
heart

disgase

Glycogen storage
diseases such as
Fabry disease

Endomyo-
cardial

fbrosis

|diopathic
RCM

Amyloidosis

Modified from P ereira, M.L. et al. 1 &m Col Cardiol. 2018;71{10):1130—38.



AMYLOIDOSIS

« AMYLOIDOSIS Is a protein disorder by accumulation of
pathogenic amyloids: aggregates of misfolded
proteins accumulate In a variety of organs, disrupt their
tissue architecture and impair their function

*The clinical manifestations and prognosis vary widely
depending on the specific type of the affected protein.

* Incidence = 14 / million / year

* Prevalence = < 5/ 10,000 inhabitants => AV
DISEASE !
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Amyloid Fibrils Formation

Misfolded Protein
(Amyloid)

Normally Folded
Protein
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Merlini G, Bellotti V. Molecular mechanisms of amyloidosis. N Engl J Med. 2003;349:583-596. doi: 10.1056/NEJMra023144



More than 30
different types
of amyloidosis,
each due to a
specific protein.

Some are
genetic, while
others are
acquired.

Table 1. Amyloid fibril proteins and their precursors in human®.

AB2M

AApoAl

AApoAll
AApoAlV
AApodll
AApodlll
Agel
Alys
ALECT2
AFib
ACys
ABri
ADan*

AB

AaSyn
ATau
APrP

ACal
AIAPP

AANF
APro

Alns
AGal7
ACor
AMed
AKer
Alac
AOAAP

ASem1
AEnf
ACatK****

Fibril protein

Precursor protein

B2-Microglobulin, wild type
B2-Microglobulin, variant
Apolipoprotein A |, variants

Apolipoprotein A Il, variants
Apolipoprotein A IV, wild type
Apolipoprotein C lI, variants
Apolipoprotein C Ill, variants
Gelsolin, variants

Lysozyme, variants

Leukocyte Chemotactic Factor-2

Fibrinogen «, variants

Cystatin C, variants

ABriPP, variants

ADanPP, variants

AB protein precursor, wild type
AP protein precursor, variant
a-Synuclein

Tau

Prion protein, wild type

Prion protein variants

Prion protein variant
(Pro)calcitonin
Islet amyloid polypeptide™*

Atrial natriuretic factor
Prolactin

Insulin
Lung surfactant protein
Galectin 7
Corneodesmosin
Lactadherin
Kerato-epithelin
Lactoferrin
Odontogenic ameloblast-
associated protein
Semenogelin 1
Enfurvitide
Cathepsin K

Systemic and/or localized
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Acquired or heredita

I>»2>»2>»> I > I I II>»>ITIIIIT>I I I >1

> > T

> >

> r>>

A
A
A

Heart malnly in males Lung,
ngaments Tenosynowum

Musculoskeletal System

ANS

Heart, liver, kidney, PNS, testis,
larynx (C terminal variants),
skin (C terminal variants)

Kidney

Kidney medulla and systemic

Kidney

Kidney

PNS, cornea

Kidney

Kidney, primarily

Kidney, primarily

PNS, skin

CNS

CNS

CNS

CNS

CNS

CNS

CJD, fatal insomnia

CJD, GSS syndrome,
fatal insomnia

PNS

C-cell thyroid tumors

Islets of Langerhans,
insulinomas

Cardiac atria

Pituitary prolactinomas,
aging pituitary

latrogenic, local injection

Lung

Skin

Cornified epithelia, hair follicles

Senile aortic media

Cornea, hereditary

Cornea

Odontogenic tumors

Vesicula seminalis
latrogenic
Tumor associated

*Proteins are listed, when possible, according to relationship. Thus, apolipoproteins are grouped together, as are polypeptide hormones.
*ADan is the product of the same gene as ABri.
**Also called amylin.

***Not proven by amino acid sequence analysis.
*EEXFull amino acid sequence to be established.
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e AL (light chain amyloidosis)

e ATTR (transtiretina amyloidosis)
- wild-type (senile SSA)
- hereditary (mutata H-ATTR)
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AMILOIDOSI AL (LIGHT CHAIN AMYLOIDOSIS)

* Clonal population of bone marrow plasma cells that produces a
clonal light chain of K or A type as either an intact molecule or a
fragment

* The clonal plasma cells express light chains of the A isotype more
frequently than the k, with a ratio of approximately 3:1, despite the
greater proportion of Kk than A expressing PC in a normal bone marrow

* Prevalence of AL amyloidosis in Multiple Myeloma: 12-15%
* Median age at diagnosis = 63 years and only 1.3% of Pts < 34 y
* There is a male predominance (55% of Pts).

* AL-A occurs In all races and geographic locations, but data are limited
regarding the incidence of AL-A across different ethnic groups
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AMILOIDOSI AL

( Heart

* Heart failure with preserved ejection fraction

* Thickened ventricular walls and low voltages
on electrocardiography

* Dysponea at rest or exertion, fatigue

* Hypotension or syncope

* Peripheral oedema

~

Gastrointestinal tract ,
* Malabsorption and weight loss | 22%
L * Bleeding (factor X)

Nervous system

Peripheral

* Symmetric lower extremity sensorimotor
polyneuropathy

Carpal tunnel syndrome (bilateral)

Autonomic

* Postural hypotension

* Erectile dysfunction (males)

* Gastrointestinal motility alterations

i Periorbital purpura

-

g Macroglossia

.
P

Liver
* Increased alkaline
phosphatase

* Hepatomegaly

/Kidney

* Nephrotic range
proteinuria

* Renal failure

3 * Peripheral oedema




TTR-AMYLOIDOSIS




TRANSTIRETINA

PROTEINA SERICA ("PRE-ALBUMINA")

COMPOSTA DA 4 B-SHEET MONOMERI E CIRCOLA
COME TETRAMERO SOLUBILE

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
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TTR mRNA

Pathobiology of Transthyretin Amyloid

Small
oligomers

*_ ‘\/

Folded Misfolded
monomers  amyloidgenic Amorphous

Folded monomers  aggregates

TTR tetramer dimers

fibrils

Restrictive
Cardiomyopathy

Amyloid

Peripheral and/or
Autonomic Neuropathy




Condizione sottodiagnosticata!

...un fenomeno in

espansione...
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J Am Coll Cardiol 2019;73:2872-91



WT-ATTR (SENILE)

* Anche detta SSA (Systemic Senile Amyloidosis)

» La sequenza genetica della TTR e normale

* Non e chiaro perche la proteina wt diventi instabile e aggreghi
 Correlata al processi di invecchiamento

* Fenotipo generalmente e prevalentemente cardiologico

* Neuro: sindrome tunnel carpale bilaterale (puo anticipare
anche di 10 anni le manifestazioni cardiologiche)

* Frequente riscontro post-mortem >80 aa
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H-ATTR (EREDITARIA O MUTATA)

Il gene TTR si trova sul cromosoma 18

* Nella hATTR ciI sono mutazioni di singoli aminoacidi nella
sequenza 127

- Nomenclatura: aa normale - posizione - aa sostituito (es.
Val30Met)

« Autosomica dominante
* Particolare tropismo per tessuto nervoso e cardiaco

e “Case-mix’

. -




Correlazione genotipo-fenotipo
nell’ATTr

“Cardiaco”

“Neurolqglco" Fenotipo

Val30Met “early onset’ Thre0Ala - Leul11Met - lle68Leu - Vallzzlle\
THAUS database

Rapezzi EHJ 2013



ATTR: clinical features at presentation

AL ATTRwt***7% | Val122lle’* | lle 68Leu® Thr60Ala*

Median age at diagnosis, y 62 /6 70 70 62
Males, % 66 95 75 75 70
Common ethnicity Variable White African White White

American (Italy) (United States,

Caribbean Ireland)
Cardiac referral route, % 65 >80 >80 >80 30
IVS/PW (median values) 15/14 18/17 1717 17116 1717
LVEF, % 56 50 50 90 93
Low QRS voltages, % 45 33 45 30 16
Peripheral sensory-motor neuropath, % 10-20 <10 15 25 54
History of carpal tunnel syndrome, % <10 3045 30 37 Unknown
Autonomic symptoms, % 24 12-20 10 <10 75
Median survival, y Depends on stage 3.5 2-3 4-5 3.5
NT-pro-BNP, pg/L (median) T il T ! 1l

AL, immunoglobulin light chain; ATTR, amyloid transthyretin; ATTRwt, wild-type ATTR; CA, cardiac amyloidosis; IVS, interventricular septum:;
LVEF, left ventricular ejection fraction; NT-pro-BNP, N-terminal pro brain natriuretic peptide; and PW, posterior wall.

Circulation 2017




ATTr - CM?

1) Pz gia con dg di hATTr inviato dal neurologo ->
cercare i SEGNI di amiloidosi cardiaca:

- ECG

- ECOCARDIOGRAMMA

2) Pz con problema cardiologico senza apparente
malattia neurologica (o compromissione
neurologica ad etiologia sconosciuta) -> DIAGNOSI
DIFFICILE !



ETEROGENEITA CLINICA:
UNA SFIDA!

L’AMILOIDE PUO INFILTRARE QUALSIASI
STRUTTURA CARDIOVASCOLARE:

e SISTEMA DI CONDUZIONE

e PARETI VENTRICOLARI E SETTI (SIA) ->
FENOTIPO “IPERTROFICO”

* APPARATI VALVOLARI
* PERICARDIO
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e SEGNI e SINTOMI di INSUFFICIENZ
CARDIACA SINISTRA senza causa evidente

e INSUFFICIENZA CARDIACA DESTRA in
CARDIOPATIA IPERTENSIVA

o ASTENIA, SINCOPE,IPOTENSIONE
ORTOSTATICA

e VERSAMENTO PERICARDICO ndd

e BLOCCHI (BB, BAV, BSA)

e SY TUNNEL CARPALE BILATERALE

e STENOSI AORTICA SEVERA LF/LG con EF
lievemente ridotta




OXFORD

JOURNALS t‘J DU.I'IlEl

Eur Heart J. 2017 Oct 7; 38(38): 2879-2887.
Published online 2017 Aug 1. doi: 10.1093/eurheartj/ehx350

Unveiling transthyretin cardiac amyloidosis and its predictors among
elderly patients with severe aortic stenosis undergoing transcatheter

aortic valve replacement

Adam L':astaﬁnz:u,1~E David L Namtﬁlcy_',1 Nadira Hamid,® Omar K I{halique,3 Rachelle MEFQE:HE’EEFHF
Albert DELI.JEE,E Jonah Rubin,! Codruta Chiuzan,* Tamim I‘-.Ja.zif,ﬂL Torsten "l.fahl,3 Isaac Ger::rgg,ﬂ
Susheel Kodali,® Martin B Lec:n,3 Rebecca HElhn,3 Sabahat Bokhari,2 and Mathew S Maurer

Conclusions

Transthyretin cardiac amyloidosis 1s prevalent in 16% of patients with severe calcific AS
undergoing TAVR and 1s associated with a severeg AS phenotype of low-flow low-gradient with

mildly reduced ejection fraction. Average tissue Doppler mitral annular 5° of < 6 cm/s may be a

sensitive measure that should prompt a confirmatory 99MT. PYP scan and subsequent testing for
ATTR-CA. Prospective assessment of outcomes after TAVR 1s needed in patients with and without

ATTR-CA.



PRINCIPALI ESAMI DIAGNOSTICI




BASSI VOLTAGGI

FCG ANORMALE -
aVR

<1 mV derivazioni precordlah o
..0 5 mV denvaz:om penfenche
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Prevalenza bassa 60% in AL - 20% in ATTR
> ’assenza di bassi voltaggi non esclude la CA !
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Echocardiogram in ATTR-CA

Left atrial dilatation Bright myocardium and
concentric symmetrical LVH

Biatrial dilatation

Thickened interatrial Thickening of RV free wall

septum

Thickened valves

Circulation. 2017;135:1357-1377. DOI: 10.1161/CIRCULATIONAHA.116.024438



“SPARKLING” MYOCARDIUM

TED Aiw . é‘ V BP: 70/50

-
. o - .'..

TR s |

Presente nel 25% dei casi
N.B.: meglio evidente senza armonica |




Echocardiogram in ATTR-CA

STRAIN ECHO DOPPLER WAVES
&N - Mitral inflow PW Doppler

- Increased E/A ratio
- Normal E wave decT time

- Marked reduction in
transmitral A-wave
velocity

Pulm. vein inflow PW Doppler

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

signal

Mitral annulus tissue Doppler

Impaired sistolic longitudinal
shortening, with a base-apex

gradient

- Marked reduction in
apical systolic and

diastolic velocities




RELATIVE APICAL SPARING

Fodk Sytioic Stren

ANT SEPT

RELAPS =

AVG APICAL LS

SUM OF AVG BASAL and MID LS

CUTOFF: >1







Modalita di captazione del gadolinio

Ischemica Non-ischemica

@ Subendocardica @
- | Intramiocardica-
@ ransmuraie © Subepicardica

(Miocardite, Sarcoidosi)

Subendocardica diffusa
(Amiloidosi)
Sarcoidosi © @ @

Subendocardica Transmurale Coinvolgimento dx

Intramiocardica
(CMP ipertrofica
CMP dilatativa

Sovraccarico dx)

Courtesy of Dr. Imazio



AMYLOIDOSIS

N

CMR

NO NULL

T1

NATIVE

Courtesy of Dr. Faletti



Bone tracer scintigraphy in ATTR-CA
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Healthy control ATTR-CA

Nonbiopsy Diagnosis of Cardiac Transthyretin Amyloidosis

Julian D. Gillmore, MD, PhD; Mathew S. Maurer. MD; Rodney H. Falk, MD;
Giampaolo Merlini, MD; Thibaud Damy, MD; Angela Dispenzieri, MD;
Ashutosh D, Wechalekar, MD, DM: John L. Berk, MD; Candida C. Quarta, MD, PhD;
Martha Grogan, MD; Helen J. Lachmann, MD; Sabahat Bokhari, MD; Adam Castano, MD;
Sharmila Dorbala, MD, MPH; Geoff B. Johnson, MD, PhD:

Andor WM. Glaudemans, MD, PhD: Tamer Rezk, BSc: Marianna Fontana, MD;
Giovanni Palladini, MD, PhD: Paolo Milani, MD; Pierluigi L. Guidalotti, MD:
Katarina Flatman; Thirusha Lane, MSc: Frederick W. Vonberg, MBBS: Carol J. Whelan, MD;
James C, Moon, MD; Frederick L. Ruberg, MD; Edward J. Miller, MD, PhD;

David F. Hutt, BApSc: Bouke P. Hazenberg, MD, PhD; Claudio Rapezzi, MD:
Philip N. Hawkins, PhD, FMedSci

Circulation. 2016;133:2404-2412.
doi: 10.1161/ CIRCULATIONAHA.116.021612.

Perugini Score

Visual Cardiac Score
0 Absent Myocardial Uptake
1 Myocardial Uptake < Bone
2 Myocardial Uptake = Bone
3 Myocardial Uptake > Bone

Quantitative and regional assessment

Courtesy of Dr.ssa Casoni

>99% sensitive and 86% specific for
ATTR-CA

false positives almost exclusively
from uptake in patients with cardiac

AL amyloidosis
Grade 2-3 Perugini score + the

absence of a monoclonal protein:
100% Sp and PPV
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Courtesy of Dr.ssa Casoni




Nonbiopsy diagnosis of ATTR-CA

Heart failure, syncope, or bradyarrhythmia, with echocardiogram and/or cardiac
magnetic resonance imaging (CMR) suggesting/indicating cardiac amyloid

Bone scintigraphy with *™Tc-DPD/HMDP/PYP

| Grade O \

Serum immunofixation +Urine immunofixation +serum free light chain assay (Freelite)
Monoclonal protein present?

{ No L { Yes | 'Yes L - No | i'LYes L

‘v

Cardiac | Need specialized assessment | Cardiac ATTR
AL/ATTR il Review/request i for Diagnosis: amyloidosis
amyloidosis = CMR ~ Histological confirmation ,

J TTR

unlikely and typing of amyloid
genotyping

X

Eardiac amyloidosis

' | | variantATTR Wild-Type ATTR
(AL/AApoAI/ATTR/other) amyloidosis amyloidosis




When and How Should Tissue Biopsy BeUndertaken?

Heart failure, syncope, or bradyarrhythmia, with echocardiogram and/or cardiac

- Positive 99mTc-phosphate scan

magnetic resonance imaging (CMR) suggesting/indicating cardiac amyloid

without evidence for plasma clone on
i —i— T blood and urine testing -> diagnosis of
Serum immuncofixation + Urine immunofixation + serum free light chain assay (Freelite) A-rrR-CA WIthOUt a b|°psy
Monocional protein present?
No - « Yes l No * No ..
- Positive 99mTc-phosphate scan
Cardiac Cordiac ATTR with  evidence for plasma clone on
AL/ATTR ! Review/request amyloidosis 2 g 2 .
vt CMR blood and urine testing -> histological
una TTR - » = " -
diagnosis is still required because the
| - il 1 uptake on a 99mTc-phosphate scan is
Cardiac amyloidosis Variant ATTR Wild-Type ATTR 2
QERSPONTING) | | Smeldol ot not 100% specific for ATTR-CA.

EXTRACARDIAC BIOPSY (abdominal fat pad, gingiva, skin, salivary gland, or gastrointestinal tract

Diagnostic accuracy. Fine NM et al. Yield of noncardiac biopsy for the

- 70% for AL-CA / 67% for ATTRM / 14% for ATTRWE og st o e Y oicosis. Am

amjcard.2014.02.030.

although a fat pad biopsy is a preferred initial site, a negative result is insufficient to
exclude the diagnosis

CARDIAC BIOPSY

Tissue diagnosis is required for AL amyloid and endomyocardial biopsy should
be pursued if the index of suspicion is high despite a negative fat pad.



Present/Future

Recognition of ATTR-CM

§ —— WIATTR
8| — hatTR
©
Epidemiology 3
=
=
2000 2010 2020

Noninvasive-Scintigraphy

Emerging Treatment Options

Diagnosis

TAFAMIDIS

Under review by FOA

PATIS

{
R

WIATTR-CM hATTR
1
| | 1
Cardiomyopathy Cardiomyopathy Neuropathy
ONLY AND Neuropathy ONLY

TAFAMIDIS TAFAMIDIS
Under review by FDA Under review by FDA

DIFLUNISAL
O -Label usage

DIFLUNISAL
on

Aabel usage

J Am Coll Cardiol 2019;73:2872-91



A Light Chain Amyloidosis

Bortezomib Eltuzumab Lenalidomide i it H
Carfilzomib  Isatuximab Pomalidomide 11-1F4 NEODOO1* eart

Daratumumab Ixazomib

Venetoclax

GSK2398852*

-
s

nght Chain
. ‘ . Overproduction

Abnormal
Plasma Cells

B Transthyretin Amyloidosis

Inotersen
Patisiran

Zhang, K.W. et al. J Am Coll Cardiol Basic Trans Science. 2019;4(3):438-48.

Immunoglobulin . .
\ ,\ ’ . kidney
—_—

Light Chains Light Chains

Deposition
in Organs

Transthyretm

mRNA
——— * —_— _
Protein
Production

Misfolded

Doxycycline

Amyloid Fibrils

Gastrointestinal
Tract

Misfolded Monomers

Soft Tissue

AG10 Tafamidis
Difunisal Tolcapone

GSK2398852* PRX004 /
Peripheral/

Autonomic
Nervous System
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Fabry’s Disease: key messages
1. HCM phenocopy 2. CMR parametric imaging

11 appng wrd ECV 1 dirscal practos

e Mg e & S s demeat 8 B i AT 8 wowrenT
, "'- AT
R 1 THET : ., |
. £
| g
bod b i gl ot T i Reduced septal T1:
2 100% diagnostic

1% prevalence among patients diagnosed with HCM B ciiado

{(Monserrat et al. JACC Vol. 50, No. 25, 2007 18/25, 2007:2399-403)

Extra callular walurma (FOW)

J Cardiovasc Magn Reson, 2016; 18: 89,

Conditian fon 3t Prasentation  Histery and Cleken Prasaresticn Fzhocandiarraphy O Prociia CWR 1GE Sado et al. Circ Cardiovasc Imaging 2013 ;6:392-8.
Fabire deease Noee 11 = 7% Naaropathic gain, imoaieo Symmetrizal Ircrease n Ly ard  nesasad o noemal ORS corrpoon Foeal ok, befero el &
il 33 = A6y wavariing, skin nedas ¢ sl thicknase roeml §F wolingn abhort o prokarges PR wal 3 E I
" . Early treatment improves
DAtSarreial dbagnoes
outcomes!
Hyparsaphc AT-10 Notre s rrgricerael ©, dpganis. forymreatrical hpsertrozhy, Ihcreseasd JR5 comzbas vollaghe, Pwichy, michal, junctons
sttty acha, smcape, sardan dayth sl LY caydty LVOT peuda- ety wase, it of the waetrioabar saptum

‘the offect o7 coryme replacyaenr “herapy ar clires eateames 1y male

atednxdion reemu ©F T-antmt ienwdzn wrd RV , | 2 ;
HADOMCEShG hoart  Aouts HSI0Y OT EApOmaesie SYMMCOIZl ITCrOI5e N LY WXl Ioiasod GRS comakx, NI CUmRIE, DITOXALMIY Patents with Fabry dissace: A svstereic Jiesreture readews by o Lesopean
Amryen Phckrens, mis LV diytion, AneEpachi: ST T waym chanass aendcandly’ 2umel of sxperle
20NN EF " .
Molecular Genetics and Metabolism Reports 19
{2019) 100353

seward et al. JACC Vol. 55, No. 17, 2010 April 27, 2010:1769-79



Mappaggio T e ECV nella pratica clinica
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Courtesy of Dr. Imazio

Volume Extracellulare (ECV)



AFD Disease: Typical early stage

F1. male, 45 years

Initial septal hypertrophy and GLS pattern
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Iron overload cardiomyopathy (I0C): key messages
B e N N

wWell-con trolled
(76 1 itim lewel
i hlfndarate—cnntmlad
1 fermritin lewels
= —

1. Epidemiology

« Constantly increasing incidence as an effect of improved mortality of
patients with hereditary anemia and blood maligrancies

Proportion without Cardiag Diseaso
=
=

* Leading cause of death in patients receiving chronic blood transfusion ~——
therapy n2s | - \‘1\1
* |ron dose-dependent probability of HF-development ncontroledferntin
1] oy ' ' ' ' ' ' r
0 2 < i a 10 12 14 14
2. CMR-guided follow- up Olvirs etal, N Engl) Med 1994331 5743,
; : - a * Cardiac ultrasound inadequate to
Cardiac T2* | P w 8 i
T g assess  early cardiac  structural
el o -E changes and guide therapy
Cardiac E E E
tissueiron | : 2 * cardiac T2% is the imaging of
RS i i I_I choice, should be performed as
Riskof | i 1_;; e v e '.";7:; e f;‘.i 11;-: early as possible and the
HF § | “."" i I I effectiveness of iron chelation can

be reliably guided by follow-up

J Cardiovasc Magn Reson, 2008 Sep 25;10:42, . *
European Heart Journal — CI (2017) 18, 10901091 INTRODUCTION OFT2* CRR SCaNSs




Mapping T1 e T2 e calcolo del volume
extracellulare (ECV)

Normale Miocardite Amiloide Ferro Fabry Fibrosi thfusa

T nativo

Courtesy of Dr. Imazio



ATTR: the great pretender

e Challenging
e Fascinating
e Mysterious

e Not as rare as supposed

e Relative easy to detect (when suspected!)

e Treatable !!

Rapezzi - Ecocardiochirurgia 2019



CARATTERISTICHE DELLE TRE FORME DI AMILOIDOSI
SISTEMICA AD INTERESSAMENTO CARDIACO
E DELLA CARDIOMIOPATIA IPERTROFICA

ATTRm AL SSA CMPI

Spessore parietale VS Moderatamente Lievemente aumentato f Severamente aumentato ) Estremamente variabile
aumentato (1.5-2.0 cm)  (1.2-1.5cm) (1.8-12.2 cm) (1.2-3.5 cm)

Ipertrofia VS Tendenzialmente Tendenzialmente Tendenzialmente Variabile (asimmetrica, apicale,
simmetrica simmetrica simmetrica raramente simmetrica)

Frazione di eiezione VS Lievemente ridotta Normale/lievemente Moderatamente ridotta Normale o aumentata

ridotta

Ipertrofia VD Frequente Frequente Frequente Possibile

Ispessimento del setto Frequente Frequente Frequente Assente

interatriale

Disfunzione diastolica Frequente Frequente Frequente Frequente

Ispessimento delle Frequente Possibile Frequente Assente

valvole atrioventricolari
Versamento pericardico
Bassi voltaggi del QRS

Captazione miocardica
di 99mTc-DPD

Valori di NT-proBNP e
troponina cardiaca

requente
<25% dei casi

Forte

Moderatamente
aumentati

requente
Assente o debole

Severamente
aumentati

Frequente
<25% dei casi

Forte

Moderatamente
aumentati

Estremamente raro
Estremmamente raro

Assente

Moderatamente
aumentati




