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CASE PRESENTATION

A  37 years old man came with CC  of lower limb edema.

PMH:

Proteinuria from 10 years ago 

Phy.Exam:

Normal

Lab Exam:

Positive data : Cr=1.4 mg/dl.  U/A=pro+++.   Urine protein 24h=1800mg

Kidney biopsy:
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Fabry nephropathy with prominent vacuolization of podocytes
(hematoxylin and eosin stain).
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Fabry nephropathy with darkly stained round inclusions in 
podocytes (red arrow), mesangial cells (yellow arrow), and 
endothelial cells (white arrow) in a glomerulus. There is an 
arteriole with Fabry inclusions in smooth muscle cells 
(asterisk; toluidine blue stain).



Fabry nephropathy with deposition of hyaline-like material in 
the media of an interlobular artery (arrows), consistent with 
Fabry arteriopathy (periodic acid–Schiff stain).



Fabry nephropathy with typical Fabry glycosphingolipid inclusions shaped as 
multilamellated myelin figures (red arrow) and zebra bodies (yellow arrows) in 
podocytes. There are also smaller inclusions in endothelial cells (black arrow) 
and mesangial cells (white arrow; electron microscopy).
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INTRODUCTION

• Fabry disease is an X-linked inherited condition due to the absence or reduction of a-
galactosidase activity in lysosomes, that results in accumulation of globotriaosylceramide
(Gb3) and related neutral glycosphingolipids.

• Manifestations of Fabry disease include serious and progressive impairment of renal and 
cardiac function. 

• In addition, patients experience pain, gastrointestinal disturbance, transient ischaemic
attacks and strokes. 
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INTRODUCTION

• Additional effects on the skin, eyes, ears, lungs and bones are often seen. 

• The first symptoms of classic Fabry disease usually appear in childhood.

• Despite being X-linked, females can suffer the same severity of symptoms as males, and 
life expectancy is reduced in both females and males. 
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INTRODUCTION

• The second most common LSD after Gaucher disease is Fabry disease, with a worldwide 
prevalence of approximately 1 in 40 000 to 1 in 117000 live births for the classic form of 
the disease.

• Wide variations in the prevalence of Fabry disease have been reported in different 
countries, and with increasing awareness and screening, it is likely that the actual 
prevalence may be higher than previously recorded, particularly when late-onset 
phenotypes are taken into account.
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INTRODUCTION

• The mean age at onset of the signs and symptoms of Fabry disease has been reported 
between 3 and 10 years in males and 6–15 years in females.

• The later manifestations of Fabry disease (such as renal impairment, cerebrovascular 
disease and cardiomyopathy) result in a reduced life expectancy, to <50 years in men and 
<70 years in women.

• Furthermore, quality of life is reduced in both male and female patients, not only due to 
end-organ failure, but also to a range of other symptoms, including GI problems, pain, 
acroparaesthesia, depression and temperature intolerance. 
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INTRODUCTION

• Signs and symptoms that tend to develop later in adolescence and early adulthood are 
associated with end-organ failure and premature death. 

• These include proteinuria and glomerulosclerosis, cardiac hypertrophy and arrhythmia, 
other cardiovascular disease and stroke.
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DIAGNOSIS AND SCREENING 

• Diagnosis of Fabry disease is often delayed by at least 3 years, and often by >20 years, 
after the onset of signs and symptoms. 

• The reasons for this delay include the condition’s rarity (and cor- responding lack of 
awareness among clinicians) and the diversity and non-specificity of presenting symptoms. 
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DIAGNOSIS AND SCREENING

• In males with left ventricular hypertrophy (LVH) or hypertrophic cardiomyopathy, 1–4% 
have been shown to have previously undiagnosed Fabry disease.

• Screening of female patients with hypertrophic cardiomyopathy has also detected a 
prevalence of Fabry disease of 1% 
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LEFT VENTRICULAR ENDOMYOCARDIAL BIOPSY SHOWING A FRAGMENT OF CONDUCTION TISSUE (CT) IN WHICH 
ALMOST THE ENTIRE CELL AREA IS OCCUPIED BY LARGE VACUOLES (ARROWS) WHEREAS IN THE WORKING 
MYOCARDIUM ONLY SMALL PERINUCLEAR VACUOLES ARE EVIDENT. (B): TRANSMISSION ELECTRONMICROSCOPY
SHOWING THE VACUOLES TO CONSIST OF SINGLE MEMBRANE-BOUND MYELIN BODIES CONTAINING CONCENTRIC 
LAMELLAE SUGGESTIVE OF FABRY DISEASE. REPRODUCED WITH PERMISSION FROM FRUSTACI AND CHIMENTI.
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AORTIC ROOT DILATATION (47 MM) IN A 51-YEAR-OLD MALE PATIENT WITH FABRY 
DISEASE.7 COURTESY: OLIVIER DUBOURG AND DOMINIQUE P GERMAIN, UNIVERSITY OF 
VERSAILLES, FRANCE. 
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(A) T1 SAGITTAL IMAGE SHOWING A SLIGHT HYPERINTENSITY (YELLOW ARROWS) IN THE PULVINAR AREA OF A 46-
YEAR-OLD MALE FABRY PATIENT. (B) T1 AXIAL IMAGE SHOW- ING A WELL-DEFINED SYMMETRIC HYPERINTENSITY 
(YELLOW ARROWS) OF BOTH PULVINAR NUCLEI OF A 46-YEAR OLD MALE FABRY PATIENT. COURTESY: FREDERIC 
COLAS, ROBERT CARLIER AND DOMINIQUE P GERMAIN, UNIVERSITY OF VERSAILLES, FRANCE. 
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TYPICAL ANGIOKERATOMAS. COURTESY: DOMINIQUE P 
GERMAIN, UNIVERSITY OF VERSAILLES, FRANCE. 24



DEPRESSION AND REDUCED QUALITY OF LIFE 

• Depression is a frequent and under-diagnosed problem among patients with Fabry 
disease. 

• In a UK-based survey, as many as 46% of patients were found to have depression and 28% 
could be classified as having severe clinical depression.

• Most patients were previously undiagnosed for depression, highlighting the need for the 
correct assessment of depressive symptoms in patients with Fabry disease. 
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TYPICAL FACIAL DYSMORPHISM IN A PATIENT WITH FABRY DISEASE. 
, SHOWING PROMINENT SUPRA ORBITAL RIDGES, BUSHY EYEBROWS, PERI-ORBITAL PUFFINESS, MILD 
PTOSIS, PROMINENT JAW LINE. 26



RENAL DISEASE

• Patients with Fabry disease who have established renal failure will require appropriate 
management of anaemia, renal bone disease and hypertension. 

• Angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs) 
are useful as antiproteinuric agents and in the control of hypertension in patients with 
proteinuria. 

• Many patients with Fabry disease and renal involvement who have not been given ERT may 
require dialysis or renal transplantation

• Transplanted kidneys remain free of Gb3 accumulation and 5-year organ survival is as good as 
in patients without Fabry disease.
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Treatment
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TREATMENT

• Enzyme replacement therapy (ERT) with recombinant α-galactosidase A (r- αGAL A) for 
the treatment of Fabry disease has been available for over 15 years. 

• Long-term treatment may slow down disease progression, but cardiac, renal, and cerebral 
complications still develop in most patients. In addition, lifelong intravenous treatment is 
burdensome. Therefore, several new treatment approaches have been explored over the 
past decade. 

• Chaperone therapy (Migalastat; 1-deoxygalactonojirimycin) is the only other currently 
approved therapy for Fabry disease. 
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CHAPERONE THERAPY (MIGALASTAT; 1-
DEOXYGALACTONOJIRIMYCIN)

• This oral small molecule aims to improve enzyme activity of mutated α-galactosidase A 
and can only be used in patients with specific mutations. 

• Treatments currently under evaluation in (pre)clinical trials are:

1- second generation enzyme replacement therapies (Pegunigalsidase- alfa, Moss-aGal), 

2-substrate reduction therapies (Venglustat and Lucerastat), 

3-mRNA- and gene-based therapy. 
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TREATMENT OF
FABRY DISEASE
RASOOL SOLTANI, PHARM.D., BCPS
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DRUGS FOR FABRY DISEASE

• Agalsidase alfa (Replagal)

• Agalsidase beta (Fabrazyme) 

• Migalastat
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FABRAZYME

•Agalsidase beta
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FABRAZYME

:زود•
•1 mg/kgھتفھ2 رھ

 زود لیدعت ھب زاین مدع :یویلک ییاسران•

.تسا هدشن رکذ یتاعلاطا :یدبک ییاسران•

39



FABRAZYME

:زــیوجت•
یدیرو نویزوفنا•

نورکیم0/2 رتلیف•

mg/min 0.25 رثکادح :ھیلوا تعرس•

دعب تاعفد رد ینامرد شیپ و نویزوفنا عطق ای تعرس شھاک :شنکاو تروصرد•

– 0.05 نازیم ھب تعرس شیازفا :رامیب لمحت دییأت زا سپ• 0.08 mg/minراب رھ رد

 تعاس1/5 :نویزوفنا تدم لقادح•
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FABRAZYME

:ضراوع•
مدا ،نویسناترپیاھ•
شار•
لاھسا ،یمکش درد ،غارفتسا ،عوھت•
)عورش زا هام3 یط( یداب یتنآ داجیا•
نویزوفنا یاھ شنکاو ،نویزوفنا لحم شنکاو•
دردرس ،زرل ،یزتسراپ•
یژلایم ،تشپ درد ،یژلارترآ•
تینیر ،یسفنت یاھ تنوفع ،ھفرس•
یسکلایفانآ•
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FABRAZYME

:فرصم طایتحا دراوم•
وراد ھب تیساسح ۀقباس•

یبلق یرامیب•
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FABRAZYME

:ییوراد یاھ لخادت•
نورادویمآ•

نیسیاماتنج•

نیکورلک•

نیکورلک یسکوردیھ•
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MIGALASTAT

زادیزوتکلااگ-افلآ زا یصاخ یاھ مرف تیبثت و لاصتا•

موزوزیل ھب میزنآ کیفارت دوبھب•

• First-line therapy in Fabry patients with amenable galactosidase alpha (GLA) gene variants

ml/min 30 ریز سناریلک رد فرصم عنم•

44



MIGALASTAT45



NOW
ABOUT OUR PATIENT:
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Summary and Recommendation
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SUMMARY AND RECOMMENDATION

• Fabry disease (FD) is a multisystem lysosomal storage disorder induced by a mutation in 
the alpha-galactosidase A (GLA) gene located on the X chromosome. 

• Reduced activity or deficiency of alpha-galactosidase A (AGAL) is leading to escalating 
storage of intracellular globotriaosylceramide (GL-3) in numerous organs, including the 
nervous system, kidneys and heart. 

• Typical manifestations include peripheral neuropathic pain, gastrointestinal symptoms, 
angiokeratoma, anhidrosis, left ventricular (LV) hypertrophy, cornea verticillate, renal 
failure or cryptogenic stroke.
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SUMMARY AND RECOMMENDATION

• measurement of AGAL activity is highly recommended. 

• In males, reduced AGAL activity (<1% of the mean normal) is extremely suggestive of classic 
FD. 

• In females and in patients with late-onset mutations, the enzyme activity may be residual or 
even in a normal range; thus, in such cases, genetic testing for Fabry mutations is essential .

• The supplementary measurement of globotriaosylsphingosine (Lyso-Gb3) is advocated. Lyso-
Gb3 levels ≥2.7 ng/mL are pathological and in general the level of Lyso-Gb3 is related to 
disease activity and to the severity of mutation .
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SUMMARY AND RECOMMENDATION

• In addition, Lyso-Gb3 can be used to monitor therapy effects during specific treatment such 
as chaperone therapy. 

• For assessment of important cardiac involvement, measurements of highly sensitive Troponin 
(hsTnT) and B-type natriuretic peptide (NT-proBNP), as biomarkers, are recommended .

• Whereas hsTnT indicates mainly myocardial fibrosis in hypertrophic left ventricles, NT-
proBNP is elevated in end-stage Fabry cardiomyopathy. 

• Both blood biomarkers are part of the important diagnostic tools to initiate and to monitor 
chaperone therapy. 
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