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Che cos’è la Malattia di Fabry?



 Fabry disease (FD) (OMIM 301500) is a rare X-linked disorder in which
globotriaosylceramide and other glycosphingolipids accumulate

within lysosomes because of insufficient activity of
α-galactosidase A.

ANDERSON FABRY DISEASE



Eyes  

celebrovascular disease 
Heart 

Kidney 
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Signs and Symptoms 





Patologia	  cardiovascolare	  

•  Accumulo	  di	  glicosfingolipidi	  (Gb3)	  in:	  
–  Miocardioci8	  
–  Cellule	  endoteliali	  
–  Cellule	  muscolari	  lisce	  

Coinvolgimento  

Miocardio Endocardio Valvole Tessuto di 
conduzione 

Vasi 
intramiocardici 

Mala2a	  di	  Fabry	  



-Anderson-Fabry disease should 
be suspected in male pts, with 

concentric LVH, and inheritance 
consistent with X-linked disease. 

Sachdev B, et al . Circulation 2002 

LVH/HCM
50-60% AFD males
30% AFD females



Tessuto	  di	  conduzione	  

Modificata da  Ikari et al, Br Heart J 1992 





Courtesy of Prof. Elliott, The Heart Hospital, UCL



Uomo, 58 anni, angina da sforzo con ↓ ST 

Le coronarie epicardiche risultano indenni (sinistra). Le arteriole contenute nella biopsia endomiocardica del ventricolo sinistro (destra, ematossilina-eosina) presentano vacuolizzazione 
delle cellule endoteliale (frecce blu) e delle cellule muscolari lisce (frecce rosse) 

Angina
(13–23% of patients)

IMA
(2% of patients)

Vasi	  intramiocardici	  -‐	  Microcircolo	  



Courtesy of Prof Elliott & Dr. Sheppard

Valve Disease in AFD 

AV=15%

MV=50%





Aortic dilation at the sinus of Valsalva was found in 32.7% of 
males and 5.6% of females; aneurysms were present in 9.6% 
of males and 1.9% of females. No aortic dilation was observed 
in the descending aorta. Dilation appeared to be independent 
from cardiovascular risk factors.

TAKE HOME. Fabry disease should be considered as a cardiovascular disease that affects the heart and arterial vasculature, including the thoracic aorta. 



Quando pensare al Fabry?

Diagnosi



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

2014 version 

European Heart Journal (2014):doi:10.1093/
eurheartj/ehu284 

Fabry Disease in the recent  
ESC Guidelines on Hypertrophic Cardiomyopathy  



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

  
Authors/Task Force members: Perry M. Elliott (Chairperson) (UK), Aris 
Anastasakis (Greece), Michael A. Borger (Germany), Martin Borggrefe 
(Germany), Franco Cecchi (Italy), Philippe Charron (France), Albert Alain 
Hagege (France), Antoine Lafont (France), Giuseppe Limongelli (Italy), Heiko 
Mahrholdt (Germany), William J. McKenna (UK), Jens Mogensen (Denmark), 
Petros Nihoyannopoulos (UK), Stefano Nistri (Italy), Petronella G. Pieper 
(Netherlands), Burkert Pieske (Austria), Claudio Rapezzi (Italy), Frans H. 
Rutten (Netherlands), Christoph Tillmanns (Germany), and Hugh Watkins 
(UK). 
  
Additional Contributor: Constantinos O'Mahony (UK). 
  

2014 ESC Guidelines on diagnosis and management of hypertrophic 
cardiomyopathy  



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

AFD
(1-4% HCM)



Sarcomeric HCM 
vs 

Fabry 

✓ Concentric Hypertrophy 

✓ No LVOT obs (rare; latent?) 

✓ Right Ventricular Hypertrophy 
(50-75%) 



Sarcomeric HCM  
vs 

Specific Disease 

✓ Disease Markers 



The “Binary Sign” in Fabry Disease 

Sensitivity= 94%  
 

Specificity= 100% 

“…the binary appearance to reflect an endomyocardial 
glycosphingolipids compartmentalization, consisting of thickened 

glycolipid-rich endocardium, free glycosphingolipid subendocardial 
storage, and an inner severely affected myocardial layer with a clear 

subendocardial-midwall layer gradient of disease severity. 

Pieroni, JACC 2006 
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Nieman M, Weidemann F. Cardiogenetics 2013; 3:e3. 

www.cardiogenetics.it





“In a recent study it could be shown that the absolute papillary 
muscle area as well as the ratio of the papillary muscle area and 

the left ventricular circumference is enlarged in AFD”

Ultrasound Med Biol 2011;37:37-43.



   New Echo Technologies 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 
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Rare Cardiomyopathies: is all imaging? 



Claudio Rapezzi, 2010 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 
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Digital findings: A) normal; B-D) illustrate short fingers and broad fingertips.



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Glycogen Storage 
Disease (AFD) 

ECG abnormalities in cardiomyopathies 

Courtesy C. Rapezzi 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Recommended Laboratory Tests 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

DIAGNOSIS 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Recommended Laboratory Tests 



Screening dei pazienti con ipertrofia ventricolare/ 
cardiomiopatia ipertrofica !

✓  Sesso maschile !
!
✓  Età insorgenza IVS/CMI > 40 anni!
!
✓  Assenza di familiarità per CMI con modalità di 

trasmissione autosomica documentata!
 !
✓  Assenza di mutazione nota per CMI sarcomerica !



Screening dei pazienti con ipertrofia ventricolare/ 
cardiomiopatia ipertrofica !





Perche’ pensare al Fabry?



Perche’ dovrei fare la diagnosi di una malattia rara? 

ANDERSON FABRY: 1: 40,000  



Untreated cohort 

Fabrazyme-treated cohort 

Analysis of left ventricular mass in untreated men and in men treated with agalsidase-β: data from the Fabry Registry 
 
Germain DP, Weidemann F, Abiose A, Patel MR, Cizmarik M, Cole JA, Beitner-Johnson D, Benistan K, Cabrera G, Charrow J, Kantola I, Linhart A, 
Nicholls K, Niemann M, Scott CR, Sims K, Waldek S, Warnock DG, Strotmann J 
 
Genet Med. 2013 May 23 



La	  terapia	  enzima=ca	  risulta	  meno	  efficace	  nei	  pazien=	  con	   
maggior	  massa	  ventricolare	  sinistra	  e	  presenza	  di	  delayed	  enhancement	  !!!	  

Modificato da Beer et al. Eur Heart J  2005 

EFFICACIA TERAPIA!



  Left Ventricular Mass

  Myocardial Fibrosis

  Ventricular Arrhythmias



Isolated Cardiac Involvement (Atypical AFD)

No history of pain/gastrointestinal
No skin disease
No renal involvement
No neurological involvement

Alpha-GAL=0! R301G (GLA)!



LVMI=209g/m2

Concentric LVH

MWT=27mm

LGE=diffuse



Episodes of NSVT (Holter 24h + Stress Test)!





AICD



Associazioni	  Pazien8	   ✓ Informazione 
✓ Formazione	  

Ricerca	  Translazionale	   Link	  Is8tuzionale	  con	  
Sistema	  Sanitario	  

Fabry Neurologo 

Cardiologo 

Nefrologo 

Genetista 

TAKE HOME



Il	  ruolo	  del	  Cardiologo	  nella	  
mala2a	  di	  Fabry	  

Diagnosi 

(territorio!) 
Management 

(centri riferimento) 

TAKE HOME





Abstract

Purpose: 1) To identify morphometric characteristics in hemizygous patients with Fabry 
disease a treatable lysosomal storage disorder caused by the deficiency of α-
galactosidase A where morphological abnormalities have occasionally been mentioned, 
but have never been investigated systematically. 2) To devise a quantitative method to 
evaluate dysmorphic abnormalities in Fabry disease.

Method: Cross-sectional, single center, independent dysmorphology assessment by a 
panel of three clinical geneticists, based on standardized medical photography. 
Population: consecutive hemizygous patients with Fabry disease (N = 38) unselected 
for the features assessed, mean age 38 ± 10.8 years (range: 10–60), recruited for 
neuropathic pain into enzyme replacement therapy trials.

Results: The following dysmorphic features were identified (in order of descending 
frequency): periorbital fullness, prominent lobules of the ears, bushy eyebrows, 
recessed forehead, pronounced nasal angle, generous nose/bulbous nasal tip, 
prominent supraorbital ridges, shallow midface, full lips, prominent nasal bridge, broad 
alar base, coarse features, posteriorly rotated ears, and prognathism. Extremity 
features included broad fingertips, short fingers, prominent superficial vessels of hands, 
5th digit brachydactyly, and 5th digit clinodactyly. Narrow anterior-posterior chest 
diameter was noted. Ten core features were statistically defined. Cronbach's alpha 
measuring internal consitency was 0.62. Light's kappa for global inter-rater variability 
was 0.26 while Cohen's kappa allowing pair-wise rater comparison varied between 
0.08–0.48.

Conclusions: Patients with Fabry disease share common morphological characteristics 
of the face, trunk, and extremities. Some of these features are subtle as documented 
by the inter-rater variability. Awareness of these features may facilitate the diagnosis of 
patients with Fabry disease, and identification of affected family members.



AFD: Natural History 

GB3 

LV Mass 

Birth 

CV
Death 

Symptoms Arrhythmia Heart Failure 

End-stage Renal Disease Stroke 

Myocardial Blood Flow 

Fibrosis 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Electrocardiographic abnormalities suggesting  
specific diagnoses or morphological variants   

 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Cardiac Magnetic Resonance Imaging 

Value of Cardiac CMR: 
● LV morphology and function 
● Myocardial fibrosis 
● Differential Diagnosis 

CMR should be considered in patients with HCM at their baseline assessment 
if local resources and expertise permit. 



Moon et al. J Cardiovasc Magn Reson. 2006;8:479-82. 



Epidemiologia	  

•  L’età	  media	  al	  decesso	  è	  di	  circa	  45	  anni	  per	  gli	  uomini	  e	  
55	  anni	  per	  le	  donne	  

•  Le	  prime	  cause	  di	  morte	  sono	  il	  danno	  renale	  e	  cardiaco	  	  

Curve di sopravvivenza nella malattia di Fabry.  
Maschi emizigoti (sinistra) e donne eterozigoti (destra). 



AFD: Fibrosis 

Courtesy of Dr. Sheppard: RBH 



CMR in AFD 

18 men (43±14 yrs)
9 (50%) had hyperenhancement 
(3.4-20.6%)
% related to LVM (r=0.78, p=0.0002)

8 women (48±12 yr)
4 (50%) hyperenhancement (4.6%)

In 12 (92%) baso-lateral segments 

Moon J et al. Eur Heart J 2003 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Genetic Testing 





www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 
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Genetic Testing 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Endomyocardial Biopsy 



Network 



Untreated cohort 

Fabrazyme-treated cohort 

Analysis of left ventricular mass in untreated men and in men treated with 
agalsidase-β: data from the Fabry Registry 
 
Germain DP, Weidemann F, Abiose A, Patel MR, Cizmarik M, Cole JA, Beitner-Johnson D, Benistan K, Cabrera G, Charrow J, Kantola I, 
Linhart A, Nicholls K, Niemann M, Scott CR, Sims K, Waldek S, Warnock DG, Strotmann J 

 
Genet Med. 2013 May 23 



▪  LV	  mass	  progressively	  increased	  in	  untreated	  males	  
aged	  18–29,	  30–39	  and	  40–49	  years.	  	  

	  

▪  Fabrazyme	  significantly	  improved	  LV	  mass	  if	  treatment	  
was	  started	  between	  the	  ages	  	  
18–29	  years	  (early	  stage	  of	  Fabry	  cardiomyopathy).	  

▪  Fabrazyme	  stabilized	  LV	  mass	  if	  treatment	  was	  started	  
between	  the	  ages	  30–39	  and	  40–49	  years.	  	  

Analysis of left ventricular mass in untreated men and in men treated with 
agalsidase-β: data from the Fabry Registry 
 
Germain DP, Weidemann F, Abiose A, Patel MR, Cizmarik M, Cole JA, Beitner-Johnson D, Benistan K, Cabrera G, Charrow J, Kantola I, 
Linhart A, Nicholls K, Niemann M, Scott CR, Sims K, Waldek S, Warnock DG, Strotmann J 

 
Genet Med. 2013 May 23 



Cuore-Rene: Le Relazioni Pericolose! 



The disturbance was first described in 1898 by Fabry in 
Germany and Anderson in England. Anderson's patient was a 
male aged 39 years who had an eruption on his trunk, genitals 

and proximal limbs. He recorded that the patient had been 
afflicted since childhood and that varicose veins, rectal 

bleeding and albuminuria had developed. Anderson termed 
the condition "angiokeratoma" and suggested that there might 

be generalised changes in the vascular system. Fabry 
conducted independent studies of an affected boy. In his 

article Fabry used the designation "purpura haemorrhagica 
nodularis". A further case was recognised in Egypt by Frank 

Cole Madden (1873-1929) in 1912 and the condition was 
mentioned again by Fabry in 1915 under the title 

"Angiokeratoma corporis naeviforme". Fabry retained his 
interest in the disorder and published the autopsy findings 

after his patient's death in 1930.



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

Echocardiography: Differential Diagnosis 

Interpret images in 
context of clinical 
features and other 
tests 



Sarcomeric, Adrenergic 
Overtone (Cocaine)  

Noonan 

Costello Mitochondrial 

Pompe/Fabry 

HCM? 



“In a recent study it could be shown that the absolute papillary 
muscle area as well as the ratio of the papillary muscle area and the 

left ventricular circumference is enlarged in AFD”

Ultrasound Med Biol 2011;37:37-43.



Miocardio	  

Vacuoli	  
glicosfingolipidici	  

Ipertrofia	  miocardica	  
(GB3	  →	  A2vazione	  geni	  ipertrofia)	  

Ispessimento pareti cardiache 



Endocardio	  

•  Ispessimento	  fibroso	  con	  accumulo	  di	  Gb3	  in:	  
–  Cellule	  endoteliali	  e	  cellule	  muscolari	  lisce	  
–  Valvole	  
–  Inters8zio	  

Contribuisce alla disfunzione diastolica 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

The Cardiomyopathy Mind-Set 



www.escardio.org/guidelines European Heart Journal (2014):doi:10.1093/eurheartj/ehu284 

HCM: Definitions 

Increased left ventricular wall thickness not solely explained by abnormal 
loading conditions  

ADULTS: 
●  LV wall thickness ≥15 mm in one or more LV myocardial segments measured 
by any imaging technique 
 
CHILDREN: 
● LV wall thickness more than two standard deviations above the predicted 
mean (z-score >2) 



“Unlike NOHCM, AFD patients with/without LVH lost their normal base-to-apex CS gradient” 

“Significantly lower global CS was observed in AFD LVH+, whereas it was significantly increased in NOHCM”  

“AFD LVH+ and NOHCM had similarly lowered global LS compared to normals” 

Gruner C et. al



Ries M et al. Genetics in Medicine 
2006; 8: 96–101
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La	  Trasmissione	  della	  Mala2a	  

• Le femmine eterozigoti 
hanno il  50% di possibilità ad 
ogni gravidanza di trasmettere 
il gene ai propri figli maschi e 
femmine. 

• La femmina affetta può aver 
ricevuto il gene sia dal padre 
che dalla madre7 

Elaborato da Desnick et al. (7) 

La	  femmina	  eterozigote	  manifesta	  diversi	  
gradi	  di	  coinvolgimento	  patologico	  che	  
vanno	  dalla	  scarsa	  alla	  piena	  espressione	  
della	  mala8a2	  



La	  Trasmissione	  della	  Mala2a	  

• Il maschio affetto dalla Malattia 
di Anderson-Fabry trasmette la 
malattia a tutte le figlie femmine 
ma a nessuno dei figli maschi 

 

• Il maschio riceve il gene mutato 
unicamente dalla madre7 

Elaborato da Desnick et al. (7) 

Il	  maschio	  emizigote	  presenta	  sempre	  la	  
mala8a2	  



Progressive  
Conduction 

Disease 

Microvascular 
Dysfunction  

Management of symptoms   -
ERT 
-BB/CCB if LVOT obs or 
diastolic dysfunction;  
-antifailure therapy if HFREF 
-diuretics if HFPEF 
-prevention of ventricular 
arrhythmias (AICD?)  

Atrioventricular Blocks 
-EP study 
-PMK implantation 

Chest pain with Normal 
Coronary Arteries 
-Calcium Channel Blockers 



William Anderson (1842–1900) 

© Blackwell Science Ltd. 



Johannes Fabry (1860–1930) 



La	  MalaZa	  di	  Fabry	  

•  MalaZa	  lisosomiale	  cara[erizzata	  dal	  deficit	  dell’enzima	  α-‐
gala[osidasi	  A	  

•  Progressivo	  accumulo	  di	  glicosfingolipidi	  all’interno	  delle	  
cellule	  di	  vari	  tessu8	  

•  Trasmissione	  di	  8po	  X-‐linked	  recessiva	  
•  Gene	  dell’α-‐gala[osidasi	  A	  localizzato	  sul	  braccio	  lungo	  del	  

cromosoma	  X	  (Xq22)	  
•  Le	  mutazioni	  geniche	  causano	  un’instabilità	  dell’mRNA	  o	  un	  

enzima	  severamente	  troncato	  con	  un’aZvità	  enzima8ca	  
marcatamente	  rido[a	  



Metabolic Pathway 





Il	  ruolo	  del	  Cardiologo	  nelle	  malaZe	  rare	  

“Spoke”  “Caregiver”  
(specialista d’organo, all’interno di 

una gestione multidisciplinare) 
(in particolare, nelle patologie genetiche/

non genetiche dell’adulto, con il 
coinvolgimento del cuore come 

prevalente o unico!) 



FHC	  and	  Anderson-‐Fabry	  CM:differen=al	  diagnosis	  

Anderson-Fabry CM FHC 

Inheritance X-linked-recessive AD 

Non cardiac 
features 

Angiokeratoma, acroparesthesias, HTN, proteinuria, 
renal failure 

no 

Cardiac features concentric LVH, ASH less common 
ECG: short PR, high LV voltage 

ASH or not 
ECG:LVH 

Biochemistry Low plasma alpha-galactosidase A no 

EMB Histology:glycosphingolipid deposits in lysosomes Disarray,  

Gene defects alpha-galactosidase A 
  

Sarcomeric 



Therapy: Patient’s Expectations



Treatment: when & who? 



www.cardiogenetics.it



TAKE HOME 
• Enzyme	  replacement	  therapy	  (ERT)	  is	  the	  therapy	  of	  choice	  in	  pa8ents	  with	  Anderson	  Fabry	  
Disease	  

• Fabrazyme	  significantly	  improved	  LV	  mass	  if	  treatment	  was	  started	  during	  the	  early	  stage	  of	  
Fabry	  cardiomyopathy	  (pa8ents	  aged	  <30	  years).	  	  

• Long-‐term	  stabiliza;on	  of	  LV	  mass	  can	  be	  achieved	  if	  males	  are	  started	  on	  Fabrazyme	  
treatment	  between	  30	  and	  50	  years	  of	  age.	  	  	  

• Although	  LV	  mass	  may	  con8nue	  to	  increase	  in	  pa8ents	  started	  on	  treatment	  at	  age	  >50	  
years	  due	  to	  pre-‐exis8ng	  advanced	  cardiac	  disease	  with	  replacement	  fibrosis,	  Fabrazyme	  
may	  provide	  benefits	  with	  regard	  to	  clinical	  symptoms	  and	  involvement	  in	  other	  organs	  in	  
such	  pa8ents.	  	  

• Realis8c	  cardiac	  treatment	  expecta8ons	  should	  be	  set	  based	  on	  thorough	  cardiac	  evalua8on	  
at	  treatment	  baseline,	  preferably	  including	  assessment	  of	  myocardial	  fibrosis	  (no	  Registry	  
data	  available)	  which	  is	  an	  important	  predic8ve	  factor	  of	  cardiac	  treatment	  response.	  



Therapy: Patient’s Expectations
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726	  pazien= 
	  

Diagnosi	  nota:	  529 
	  

Diagnosi	  in	  corso:	  197	  


