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PROGRESSION OF RENAL DISEASE IN FABRY DISEASE

• Renal involvement typically becomes apparent in 
patients in their mid-30s,although it can occur in 
childhood

• Renal cellular injury and organ damage may 
occur before clinical signs of renal involvement 
become apparent

• Renal function often declines progressively over time 
and may lead to ESRD in nearly all male and some 
female patients

• Proteinuria is an important risk factor for 
progression of nephropathy: higher baseline 
proteinuria in patients with Fabry disease is 
associated with more rapid progression  
of renal disease and progression to ESRD

adapted from Schiffmann R, NDT 2009

Fabry nephropathy: Gb3 accumulation, cellular injury,  
organ injury and progressive loss of renal function3
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CANADIAN FABRY DISEASE INITIATIVE

For agalsidase alfa vs agalsidase 
beta 

• Primary endpoint was met in 
19.4% vs 13.3% of patients 
(P=0.57) 

• Hazard ratio: 1.29 (P=0.67)

Kaplan−Meier plot showing composite clinical endpoint for patients on algasidase alfa vs agalsidase beta (Cohort 1b)
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Figure adapted from Sirrs SM, et al.1

 Sirrs et al.  Mol Genet Metab 2014;111:499‒506



"Surprisingly, Gb3 removal failed to improve 
dysregulated autophagy and a profibrotic phenotype 
providing first molecular evidence for Gb3-independent
 disease mechanisms…"

GB3 INDEPENDENT PATHWAYS

Braun, Cell Physiol Biochem 2019

Rescues with inducible AGAL expression only 
have partially normalised protein expression. A 
loss of AGAL function results  in profound changes 
in cellular pathways; therapies may not be 
sufficient to completely reverse all dysregulated 
pathways Jehn Int J Mol Sci 2021



«Zebrafish lacks of Gb3 synthase:no Gb3 production
zebrafish with decreased GLA gene expresion and the 
mutant animals  had higher plasma creatinine and
 proteinuria»

ALTERNATIVE WAY TO  THINK TO FABRY 
PATHOGENESIS

Elsaid MGM 2022

«indipendent of Gb3,calcium ion flux disruption
 and altered mitochondrial and lysosomial pathways
 can be estabilshed and maintened»Elsaid IJMS 2022



            PODOCYTES ACCUMULATION OF 
Gb3

The  fraction of the podocyte cytoplasm occupied by 
Gb3 increases with age, reaching  a plateau at 27 y

Voume continues to increases for podocyte stress 
and podocyturia occurs 

Behzad Najafian et al. Accumulation of Globotriaosylceramide in Podocytes in Fabry Nephropathy Is Associated with 
Progressive Podocyte Loss.  J Am Soc Nephrol 2020, 31 (4) 865-875



Rozenfeld, et al  MGM 2019

FN: THE PATHWAYS LEADING TO FIBROSIS

TGF-β green

α-SMA green 

CD31 red

Rozenfeld, JNEP 2024 



Α-GAL A  AND  ENDOPLASMIC STRESS AND UNFOLDED PROTEIN REACTION

«α GAL mutants with residual activity are partially retained inducing ER stress and UPR 
mutants no residual activity have a structural impact and a robust stress with UPR»



THE INFLAMMATORY PATHOGENETIC PATHWAYS OF FN
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EFFECTS ON  THE KIDNEY 
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Feriozzi & Rozenfeld  RDODJ 2024

Autophagy dysfuction 
Oxidative stress 
Non immnologic renal progression





ANNUALISED eGFR CHANGE IN 
THE TREATED PATIENTS

 

All treated patients
y
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all treated patients had significantly less 
steep
 mean annualized eGFR change than their
 respective untreated external cohorts 
published by Schiffmann,
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OUTCOMES ACCORDING TO MUTATION: classical vs 
non A) Classical males

B) No-classical males and 
         classical females

A) No-classical females
 

M. Langeveld 8th update Fabry Disease, 
Hamburg 1-4 June 2024





Long-term treatment with
 pegunigalsidase alfa 2 mg/kg
 E4W was well-tolerated and 
Maintained disease stability, 
especially in females and
 ADA-negative males; more data
 are needed to better understand 
outcomesin ADA-positive males.



pre- and post-randomisation eGFR data was –3.50) and –1.48



by courtesy M.West



 Agalsidase alfa Agalsidase  beta Mixed studies Switch studies Migalastat Pegunsidase alfa

Number studies 
187

…………………
Follow-up

23 (37)

26 weeks-20years

19 (25)

22 weeks -20 years

13 (23)

 7  years

10 )17)

12 months (up 48)

30

6  months-7 years

11

3-72 months

Short-med term 
>5<10 years

Stabilization eGFR Stabiization eGFR eGFR ≥60 (slope alfa-
beta:  −0.12, p=0.70). 
eGFR <60 had a faster 
yearly decline (slope 
alfa-beta:-0.85, p=0,2
 No statistical difference 

4 studies  with renal 
function deterioration°

2 studies stabilisation

eGFR >60 -1.0 ― 5.9 
mL/min/1.73 m2
eGFR>60 :–0.4 ― 3.5 
mL/min/1.73 m

−2.39 mL/min/1.73 m2

Long term >10 
years 

-1.61  0.28 eGFR >60 
protein <500vs ;-3.62  
0.42 vs.-mL/min/1.73 m2 
per year; eGFR <60 
protein <500p < 0.0001)

-1.18 protein <500 
(males) 
-2.39 protein >500

Comments ADA incidence 24% ADA incidence 70% Lyso Gb3 reduction in 
classical FD was more 
pronounced in those 
treated with agalsidase
beta (βalfa-beta: −18.06 
nmol/L, 95% CI −25.81 
to −10.03,
P<0.001)

*observational and non 
randomized; therefore, 
treatment groups were 
not homogeneous.

Possibility of 2mg/kg 
every 4 weeks (E4W)
Supposed low 
incidence of ADA
Ab anti-PEG



CONCLUSION
• The therapy has changed the Fabry outcome

• The enzyme replacement therapy with galactosidase alpha and 
beta has a longer collection of data, 20 years

• The Migalastat is only for amenable mutations

• The Pegunigalsidase has likely  a less immunological impact, but its 
introduction in real life has been for a short time

• The key point in therapy is an early start to prevent the 
pathogenetic pathways that lead to progressive organ damage.

 


