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AFD Epidemology
Deficient a-galactosidase A activity that leads to an accumulation of globotriasylceramide 

(Gb3)
X-linked inheritance

Rare: reported incidence between 1 in 40.000 and 1 in 117.000
Sex differences

Male

Classic manifestations

Presymptomatic phase

Overt disease

End-stage phase

Female

Heterogeneous manifestations
(lyonization)

=
Asymptomatic/mild phenotype 

(late onset)
Severe phenotype 

(classic AFD)



AFD Epidemology and pathophisiology



AFD Disease Progression
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S.H. 44 a
Polmonite Interstiziale
Covid relata
IRC
Parestesie arti inferiori
Sordità
DBS +
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Extracellular myocardial
fibrosis determines increase
in T1 time

AFD Diagnosis
Nordin S, et al. JACC Cardiovasc Imaging. 2018 European Heart Journal (2013) 34, 802–808

Intracellular Gb3 starts from 
epicardial layer of 
posterolateral wall and 
progresses in transmural
fashion

Intracellular Gb3 determines
increased cardiac wall
thickness

Intracellular Gb3 
accumulation 
determines 
reduction in T1 
time

Myocardial inflammation 
determines edema and 
increases T2 time



AFD Diagnosis



CARDIAC AMYLOIDOSIS
(the great pretender)

Underdiagnosed

Challenging

Tricky

Treatable
(trendy?)



misdiagnosis



Extracellular deposition of insoluble low molecular weight fibrils in 
tissues and organs

Cardiac deposition of fibrils
(proteins misfolding caused by excessive production or inherited 

mutation)

2 types of fibrils for 98% of cases

Wild-
type

PATHOPHYSIOLOGY

Mutant

Transthyretin 
Amyloidosis

(ATTR)

Light chain 
Amyloidosis 

(AL)



PATHOPHYSIOLOGY
Extracellular deposition of insoluble low molecular weight fibrils in 

tissues and organs

Cardiac 
myocytes 
isolation

Vessels 
involvement

Architecture 
disruption

Oxidant stress

Ischaemic damage



VOLTAGE DISCORDANCE PATTERN

LV wall thickness/QRS voltages ratio

ELECTROCARDIOGRAPHY

PSEUDOINFARCTION PATTERN

Non Ischaemic Scar
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ECHOCARDIOGRAPHY
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ECHOCARDIOGRAPHY – Restrictive phenotype



ECHOCARDIOGRAPHY – Hypertrophic phenotype



ECHOCARDIOGRAPHY – Intermediate phenotype



First-level evaluation
Imaging first

Symmetrical LVH

Preserved LVEF
(until the latest stages of disease

progression)



First-level evaluation
Imaging first

Symmetrical LVH

Preserved LVEF
(until the latest stages of disease

progression)

Early reduction LS in 
basal regions with 

basal-apex gradient
(Apical sparing pattern)



ECHOCARDIOGRAPHY

Pagourelias, ED. et al Cir Cardiovasc Imaging. 2017;10:e005588.

Novel deformation parameters

EFSR, EF/Strain ratio
RELAPS, Relative Apical Sparing
SAB, Septal Apical-to-Basal ratio

Traditional deformation 
parameters

GLS, Global Longitudinal Strain
GCS, Global Circumferential 
Strain
GRS, Global Radial Strain
Torsion



Amyloidosis 
diagnosis
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Amyloidosis
diagnosis

75
%
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%



Nuclear Scintigraphy

Tc-DPD, Tc-PYP, Tc-HMDP

Cappelli, F. et al J Nucl Cardiol. 2017



Cardiac MRI
Standard CMR sequences for Cardiac Amyloidosis

Late Gadolinium 
Enhancement imaging 
in short and log-axis 

view

LGE PATTERN

Cine images in short 
and long axis view

LV FUNCTION, RWT, 
MASS

T1 Mapping native 
(precontrast) and 
post-gadolinium 

injection to calculate 
ECV

T1 TIME & ECV

Optimal myocardial 
inversion time 

assessed 4 min after 
injection of 
gadolinium

MYOCARDIAL 
NULLING PATTERN



MRI pattern of CA 
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Diagnostic Work-Up
Gillmone, JD. et al Circulation. 2016



Usefulness of main tests 



Therapy (HFpEF)
1. No ACE i(ARB,ARNI)
2. No BB (low CO)
3. No CC (tox dir)
4. No digitale(tox,iperacc)
5. Ni diuretici  (loop,thiaz,ma)
6. Warfarin/NAO
7. AICD/PMK (GL)
8. Midodrine (for OI)
9. Gabapentin,oppioides (periph.neuropathy)

10. Transplant (liver/heart)



CA  as confounder in HFpEF trials
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THERAPY



Take Home Message

Rare things are rare 
if you don’t look for them

(P. Elliott)
If you don’t think of it you won’t diagnose it 

(C.Rapezzi)

Echo in myocardiopathies should be as complete as possible
(S.Severino)


