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Fabry disease is a rare lysosomal storage disorder caused 

by absent or reduced activity of α-galactosidase A, and 

the subsequent systemic accumulation of predominantly 

globotriaosylceramide (GL3, also called GB3) is caused by 

mutations in the α-gal A-encoding gene on the X chromo-

some (Xq22.1). This deposition within the lysosomes trig-

gers pathogenic pathways in the vascular endothelium and 

activities of cells of different tissues in vital organs (renal, 

cardiac, and nervous systems) that lead to cell death and 

irreversible organ damage. 

The severity of clinical expression in hemizygous males 

correlates with α-gal residual activity, and the classical 

phenotype develops in individuals with <1% of residual 

enzyme activity. At a young age, classic male patients show 

severe general symptoms (neuropathic pain, angiokerato-

ma, hypohidrosis, and corneal opacity). Kidney involve-

ment is a significant feature of Fabry disease, and untreated 

classical male patients develop end-stage renal disease in 

the third to fifth decade of life. On the other hand, manifes-

tations of heterozygous females can range from asymptom-
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atic, mild, or severe due to skewed X inactivation [1]. 

Fabry disease can be divided into a classic phenotype 

and a late-onset variant (nonclassical or atypical). This 

clinical phenotype is usually considered to be defined 

(at least partially) by the genotype. Classic Fabry disease 

manifests with typical symptoms of absent or low enzyme 

activity levels that begin in childhood. Late-onset Fabry 

disease is characterized by a more variable disease course 

(adulthood onset) with residual enzyme activity. In this 

issue of Kidney Research and Clinical Practice, Kim et al. 

[2] report the clinical and pathologic findings of patients 

with Fabry disease who underwent kidney biopsy before or 

after enzyme replacement therapy [ERT]. In particular, the 

before-treatment group showed pathologic GL3 accumula-

tion in kidney tissues, even in those without microalbumin-

uria. Apparent nephropathy, including GL3 accumulation, 

can occur in patients with normal glomerular filtration rate 

and no or minimal microalbuminuria.  

In a recent study in 14 patients with Fabry disease be-

tween 4 and 19 years of age with normal glomerular filtra-

tion rates, the amount of GL3 accumulation in the podo-

cytes correlated with age [3]. In a study by Tøndel et al. [4], 

loss of segmental foot processes was observed in patients 
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with Fabry disease with albuminuria in the normal range 

of less than 30 mg/day. Similarly, the present study showed 

that podocyte foot process effacement (FPE) is one of the 

earliest signs of renal damage in Fabry disease. 

Thurberg et al. [5] reported that patients receiving 11 

months of ERT demonstrated a 100% reduction (complete 

clearance) in GL3 in peritubular capillary endothelial, 

mesangial, and interstitial cells. In contrast, only 18% of 

patients showed a reduction of GL3 in podocytes that re-

sponded after 11 months of ERT. This result might reflect 

the rate at which these cells turn over. In contrast to endo-

thelial and mesangial cells, podocytes are differentiated 

terminally and proliferate poorly in response to injury or 

loss. We summarized several studies of renal pathologic 

changes after ERT for patients with Fabry disease (Table 1) 

[2,4–8]. Higher dose and early initiation of ERT might be 

positively associated with clearance of GL3 deposits from 

podocytes [4,6,8]. 

For assessment of disease severity and renal effect of 

ERT, we recommend histopathologic examination of the 

glomerular, tubulointerstitial, and vascular compartments. 

Therefore, kidney biopsy is pivotal. Because it can serve as 

a standard for treatment, kidney biopsy is a crucial screen-

ing test for women who suffer from classical complications. 

Therefore, kidney biopsy can be performed in a Fabry 

disease patient group to assess the degree of damage to 

the underlying tissues before enzymatic treatment and for 

clinical judgment of Fabry disease with atypical expression. 

ERT leads to a rapid and marked decrease in mesangial 

and endothelial cell GL3 inclusions, whereas podocyte 

inclusions and proteinuria persist despite treatment. Early 

intervention is crucial because ERT is less effective in more 

advanced diseases and results in irreversible damage. 

Since Fabry disease is a progressive multisystem disease, 

various organs should be tested upon diagnosis (Table 2) 

[9,10]. A renal examination can be performed by a nephrol-

ogist (including estimated glomerular filtration rate and 

albuminuria), but involvement of other vital organs (espe-

cially the cardiac and neurologic) must be determined by 

an appropriate specialist. 

In summary, Kim et al. [2] suggest the pivotal role of kid-

ney biopsy in patients with Fabry disease as a screening 

tool for kidney damage and as an ERT response evaluation 

tool. In addition, they demonstrate segmental FPE and GL3 

accumulation in renal pathologic findings even in patients 

with normoalbuminuria. Kidney biopsy is a vital tool in 

assessing renal involvement and can lead to early initiation 

of ERT, which can change the course of Fabry disease. 
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