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1- Glycogen Storage Diseases (GSD)
2- Mucopolysaccharidosis  (MPS)
3- Lysosomal Storage Diseases (LSD)
4- Peroxisomal Diseases 







The disease is caused by a deficiency of the lysosomal 
hydrolase α- galactosidase A (α gal-A), resulting :
in accumulation & storage globo- triaosyl-ceramide (Gb3) . 



FD is an X-linked multisystem lysosomal storage disorder.

- Estimated birth prevalence of 1:40.000 - 170.000 .

- Late onset forms of the disease are more frequent.

- More than 800 disease caused mutations in the α-
galactosidase A (GLA)  (> 60% missense )gene have been 
described.

?  Type of 
mutations in 

Libya 







Since the start of FOS in 2001 there has been a continuous 
increase in the number of patients who are included in the 
database 

At the end of 2005, data on 815 patients, who were 
recruited from 87 centers in 13 European countries, had 
been entered.

So far, the largest groups of patients in Europe come from 
Germany (22%) and the UK (15%), whereas most other 
countries each contribute less than 10% of the patient 
population.







Fabry disease is induced by a mutation in the alpha-galactosidase A 
gene( GLA gene Xq22 region & exons) causing a deficiency of the 
enzyme alpha-galactosidase A.  



Human genes are found in the rungs of a DNA double helix. DNA makes up the 23 pairs 
of chromosomes in the human body.



The coding region of the α-galactosidase A gene (GLA) consists 
of 1290 base pairs, is divided into seven exons and defines a 
polypeptide of 429 amino acids. 

There a list of mutations of the GLA gene from the published 
literature, including 306 point mutations (missense, nonsense 
and those affecting splice sites).

















Skin :
Angiokeratomas, 
acroparaesthesia, abnormal 
sweating (hypohidrosis and 
hyperhidrosis) and 
lymphoedema

Eye :
- Conjunctival vascular
abnormalities, 
Corneal opacities
(cornea verticillata), 
- Lens opacities.



Cardiac involvement is common 
and presents as concentric left 
ventricular hypertrophy. 

Myocardial fibrosis is a typical 
feature of more advanced stages 
of Fabry cardiomyopathy. 

If therapy  started early, before 
myocardial fibrosis has 
developed, a long-term 
improvement of myocardial 
morphology, and function can be 
achieved.

This apical four-chamber view is showing 
a prominent papillary muscle as well as a 
thickened interventricular septum and 
lateral wall of left ventricle.









Microalbuminuria, isolated proteinuria , hematuria 
106  males pts. FD in a retrospective study (over 30 y) before ERT
Renal insufficiency  at  30’s  , ESRD at  40’s and death at  55-60’s 



Rational for early detection of  Fabry :

- Earlier therapy will protect organs and gives best results

- Genetic counseling , informed reproductive advice is very beneficial. 

- Screening may identify undiagnosed relative having the disease.

Why screening  Fabry? 

















Enzyme replacement therapy (ERT) may halt or attenuate disease 
progression. 

Since administration is burdensome and expensive, appropriate 
use is mandatory. 

The European consensus recommendations for the initiation and 
cessation of ERT in patients with FD  simplified treatment protocol.



Agalsidase beta 

(Fabrazyme®, Genzyme-Sanofi, Cambridge, MA, USA), 
purified from genetically engineered Chinese hamster ovary 
(CHO) cells

Agalsidase beta   1.0 mg/kg    over 100 minutes.



Warmock et al J Med Genet 2015



Agalsidase alfa 

(Replagal®, Shire, Lexington, MA, USA) , from a genetically 
engineered human fibroblast cell line.

Agalsidase-alpha  0.2 mg/kg over 20 minutes.









Oral Medication Receives FDA Approval for Treatment of Fabry 
Disease ( AUGUST 13, 2018)

Officials with the FDA have approved migalastat (Galafold, 
Amicus Therapeutics), the first oral medication for the treatment 
of adults with Fabry disease.

Amenable mutations !!!



Significant reduction of Gb3 after 14 weeks   

Eng et al NEJM 2001;345:9
Schiffman et al JAMA ;285:2743







ERT is recommended as soon as there are early clinical signs of 
kidney, heart or brain involvement, but may be considered in 
patients of ≥16 years in the absence of clinical signs or symptoms 
of organ involvement.

Treatment should not be withheld from patients with severe renal 
insufficiency (GFR < 45 ml/min/1.73 m2) and from those on dialysis, 
but carefully considered on an individual basis.

Biegstraaten et al. Orphanet Journal of Rare Diseases (2015) 10:36



There are very few data on the safety of ERT during pregnancy. 

Case report: The patient, a 22-year-old woman, was diagnosed with FD three years prior 
to pregnancy. 

She started treatment with agalsidase alfa (0.2 mg/kg every 2 weeks) with a substantial 
amelioration of the disease over time. 

Conclusion :. ERT with agalsidase alfa during pregnancy seems to be well tolerated, 
without negative effects on the mother or child. 

Journal of Genetic Disorders & Genetic Reports Citation: Pisani A, Bifulco G, Sardo ADS, Riccio E (2016) Treatment 
with Agalsidase Alfa during Pregnancy in a Heterozygous Female with Fabry Disease. J Genet Disor Genet Rep 5:4. 
doi: 10.4172/2327-5790.1000143



cessation

-In patients with end stage FD or other co-morbidities, leading 
to a life expectancy of <1 year. 

-In those with cognitive decline of any cause, or lack of response 
for 1 year when the sole indication for ERT is neuropathic pain.

-In patients with end stage renal disease, without an option for 
renal transplantation, in combination with advanced heart 
failure (NYHA class IV).

-In patients who are non-compliant or fail to attend regularly at 
visits should be stopped.









2nd wife 

No children.
15 sib ( 8 F+7 M).

DNA  extracted from  12 cases
DNA sequencing in only 3 cases 



Case-series: two brothers with classic Fabry disease predominantly with nephropathy both 
on hemodialysis, they previously diagnosed in 2001 with Fabry's disease, unfortunately, 
without receiving enzyme replacement therapy and one sister with proteinuria in a Libyan 
family were studied clinically and genetically, only patient 1-1 has renal and cardiac 
involvement. 

We aimed to identify a mutation of alpha-galactosidase A gene in this family.  Three whole 
blood samples were obtained to extract purified deoxyribonucleic acid by nucleoSpin kit, 
consequently weighted in agarose gel, the genomic concentration was measured by 
nanodrop spectrophotometer.

Mutations were identified in exon 5  (missense mutation ) of alpha-galactosidase A .

C 782G >A     present in 3 members  (2 classic plus one female carrier)   



1-Blood sampling : 3 members of the family 
2-DNA extraction
3-Electrophoresis :   confirm the concentration of DNA 
4-Spectrophotometer :  measurement of DNA concentration
5-Primer designing
6-PCR  : Amplification of DNA 
7-Electrophoresis :   confirmation of amplifications 
8-DNA sequencing :  finding the site of mutation 
9-Using the computer with application of codon code aligner will  
give the results of mutations    
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