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Overview of contents   

Å The cause and discovery of Fabry disease 

Å The genetic basis of Fabry disease 

Å Signs and symptoms of Fabry disease 

Å Enzyme trafficking and glycosylation 

Å Clinical improvements following enzyme              

replacement therapy  

 



Reproduced from Beck & Ries, Fabry disease: clinical manifestations, diagnosis and therapy. Oxford: OCC Europe Ltd; 

2001 with permission 

Defects in a single metabolic pathway lead 

to different lysosomal storage diseases   

Gal, galactose; GalNAc,  

N-acetyl-D-galactosamine;  

Glc, glucose; NeuAc,  

N-acetylneuraminic acid  



Globotriaosylceramide (Gb
3
) ð the major lipid 

that accumulates in Fabry disease   

Gal, galactose; Glc, glucose  

Reproduced from Beck & Ries, Fabry disease: clinical manifestations, diagnosis and therapy. Oxford: OCC Europe Ltd; 

2001 with permission 

Gb3 is broken down into galactose and lactosylceramide  

by the enzyme a-galactosidase A 



Structure of Gb
3
  

Reproduced from Beck & Ries, Fabry disease: clinical manifestations, diagnosis and therapy. Oxford: OCC Europe Ltd; 

2001 with permission 



Johannes Fabry (1860ï1930)  

Anderson, Br J Dermatol 1898;18:113ï17; Fabry, Arch Derm Syph 1898;43:187ï200 

William Anderson (1842ï1900)  

Fabry disease was first described 

independently in 1898 by two physicians   



From Fabry, Arch Derm Syph 1916;123:294ï307  

Angiokeratoma corporis diffusum in 

Johannes Fabryõs patient  



From Anderson, Br J Dermatol 1898;18:113ï17  

Distribution of angiokeratoma corporis 

diffusum in William Andersonõs patient  



Inheritance of Fabry disease:  

the Lyon hypothesis   

Females inherit one X chromosome 

from each parent. In each cell, one  

of the X chromosomes is randomly 

inactivated, and the remaining X 

chromosome provides the genetic 

information.  

Reproduced from Beck & Ries, Fabry disease: clinical manifestations, diagnosis and therapy. Oxford: OCC Europe Ltd; 

2001 with permission 



Position of band Xq22 in 

the X chromosome 

Adapted from Bishop et al., Proc Natl Acad Sci USA 1988;85:3903ï7 with permission  

Exon structure of the  

GLA gene  

Fabry disease is caused by 

a mutation in the GLA gene 

found in the Xq22 region of 

the X chromosome 

Location of the GLA  gene that encodes the 

lysosomal enzyme Ȁ-galactosidase A   



1. Mehta & Ginsberg, Acta Paediatr 2005;94 (Suppl 447);24ï7  3. MacDermot et al., J Med Genet 2001;38:750ï60  

2. Colombi et al., Helv Med Acta 1967;34:67ï83   4. MacDermot et al., J Med Genet 2001;38:769ï75  

Signs and symptoms of Fabry disease   

Å Fabry disease is a progressive multisystemic condition 

affecting both males and females  

Å Many of the signs and symptoms begin during childhood  

or adolescence. In general, men are more severely affected 

than women, although some women may show severe 

manifestations of the disease 

Å Typically, women develop signs and symptoms 

approximately 5ï10 years later than men, although  

this is not invariably the case [1] 

Å Patients with Fabry disease have an increased risk of death 

from renal, cardiovascular or cerebrovascular disease [2ï3] 



Fabry disease has wid espread effects 

throughout the body   



Reproduced from Mehta et al., Eur J Clin Invest 2004;34:236ï42 with permission from Blackwell Publishing  

Signs and symptoms of Fabry disease according to 

age at entry in FOS ð the Fabry Outcome Survey   

Decade of life 
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Reproduced from Mehta & Ginsberg, Acta Paediatr 2005;94 (Suppl 447):24ï7 with permission from Blackwell Publishing  

Peripheral nervous system 

Å Peripheral neuropathy  

ï Typically small fibre, painful 

ï Impaired sweating 

ï Temperature insensitivity 

Central nervous system 

Å Cerebrovascular manifestations 

ï Stroke 

ï Transient ischaemic attacks 

Å Epilepsy 

Å Magnetic resonance imaging 

abnormalities ï white matter 

lesions 

Å Psychiatric/cognitive changes 

Sensory organs 

Å Ear manifestations 

ï Vertigo 

ï Hearing loss 

ï Tinnitus 

Å Eye manifestations 

ï Cornea verticillata  

ï Subcapsular cataract 

ï Tortuous vessels 

Neurological features of Fabry disease   



Areas of the body affected by 

acroparaesthesiae in Fabry disease   

Pain begins in the 

hands and feet and 

radiates proximally 

to the shaded 

areas  



Reproduced from Ginsberg et al., Acta Paediatr 2006;95 (Suppl 451):57ï62 with permission from Blackwell Publishing  

Magnetic resonance image showing the  

characteristic symmetrical high signal in the  

posterior thalamus in a patient with Fabry disease   



Reproduced from Brady & Schiffmann, JAMA 2000;284:2771ï5 É 2000 American Medical Association.  

All rights reserved  

Lipid deposition in the kidneys  

begins in the glomerulus   

Lipid deposition  

in glomerular 

epithelium (blue 

arrows) and distal 

tubules (yellow 

arrow) with limited 

vascular endothelial 

involvement (orange 

arrow)  

Toluidine blue stain, 

original magnification  

x 100  



Courtesy of Dr Jarl Ahlm®n, Skºvde, Sweden  

Original magnification x 2200 

Glomerular podocytes appear 

enlarged and vacuolated 

Lamellar myeloid bodies are 

evident in different regions of 

the glomerulus  

Electron micrographs showing podocytes  

in the kidney in Fabry disease   

Original magnification x 10 500 



Reproduced from Linhart et al., Acta Paediatr 2002;91 (Suppl 439):15ï20 with permission from Blackwell Publishing  

AV, atrioventricular; LV, left ventricular 

Symptom Leading cause 

Dyspnoea Diastolic LV dysfunction 

 Pulmonary involvement 

 Arrhythmias 

 Systolic LV dysfunction (late, infrequent) 

 Valvular regurgitation 

Palpitations Arrhythmias 

Anginal chest pain LV hypertrophy (increased oxygen demand) 

 Impaired coronary supply (functional hypoperfusion  

   versus fixed stenosis) 

 LV outflow obstruction 

Syncope Arrhythmias 

 Third-degree AV blocks 

 LV outflow obstruction 

Cardiac signs and symptoms and  

their cause in Fabry disease   



Adapted from Linhart et al., In Mehta, Beck and Sunder-Plassmann, editors. Fabry disease: perspectives from 5 years 

of FOS. Oxford: Oxford PharmaGenesis Ltd; 2006: p. 189ï201 with permission  

Typical electrocardiogram from  

a patient with Fabry disease   

PR intervals are short, there is marked left ventricular hypertrophy 

and prominent ST depressions and T-wave inversions  



From Lidove et al., Am J Roentgenol 2006;186:1184ï91. Reprinted with permission from the American Journal  

of Roentgenology  

Hypertrophic cardiomyopathy  

in a patient with Fabry disease   

Short-axis cine 

magnetic resonance 

image showing that 

the ventricular cavity 

is virtually absent in 

systole because  

of concentric 

hypertrophy of 

myocardial fibres 


