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A B S T R A C T

Background: Treatment of Fabry disease (FD) with recombinant alpha-galactosidase A (r-αGAL A) is complicated
by the formation of anti-drug antibodies in the majority of male patients with the classical disease phenotype.
Detailed information regarding antibody subtypes, onset and persistence of antibody development and their
effect on treatment efficacy is sparse.
Methods: A retrospective study was carried out in 39 male patients with classical FD, treated with either agal-
sidase-alfa or agalsidase-beta (mean follow up of 10 years). With six to twelve months intervals plasma-induced
in vitro inhibition of enzyme activity, lysoglobotriaosylsphingosine (lysoGb3) levels and renal function were
assessed. In a subset of 12 patients, additionally anti- r-αGAL A IgM, IgA and IgG1, 2, 3 and 4 levels were
analyzed.
Results: In 23 out of 39 patients, plasma-induced in vitro inhibition of r-αGAL A activity was observed (inhibi-
tion-positive). The inhibition titer was strongly negatively correlated to the decrease in lysoGb3: agalsidase-alfa
(FElog10(inhibition) = −10.3, P ≤.001), agalsidase-beta (FElog10(inhibition) = −4.7, P ≤.001). Inhibition-positive
patients had an accelerated decline in renal function (FE = 1.21, p = .042). During treatment IgG1 anti-r-αGAL
A levels increased only in inhibition-positive patients (p = .0045). IgG4 anti-r-αGAL A antibodies developed in 7
out of 9 inhibition-positive patients. Other antibody subclasses were either not present or too low to quantify.
Conclusion: Development of inhibiting antibodies against r-αGAL A negatively affects the biochemical response
to ERT and resulted in an accelerated decline in renal function. The presence of IgG1 and IgG4 anti-r-αGAL A
antibodies is associated with in vitro αGAL A activity inhibition.

1. Introduction

Fabry disease (OMIM 301500) is an X-linked lysosomal storage
disorder resulting from a deficiency of the enzyme alpha-galactosidase
A (αGAL A, EC 3.2.1.22). The resulting failure to hydrolyze the terminal
alpha-galactosyl moiety from globotriaosylceramide (Gb3) causes ac-
cumulation of Gb3 in lysosomes and elsewhere in the cell. Early char-
acteristic clinical manifestations include severe neuropathic pain (ac-
roparesthesia), skin lesions (angiokeratomas) and ocular signs (cornea
verticillata). Later in life, cardiac, renal and cerebrovascular

complications are responsible for severe morbidity and a shortened
lifespan [1]. The phenotypic spectrum of Fabry disease is broad. Mu-
tations in the GLA gene that result in complete absence of αGAL A
activity generally results in classical, more severe disease, especially in
male patients. Less severe mutations, predominantly missense muta-
tions, result in non-classical disease phenotypes, with later onset and
variable disease progression. Because of the X-linked inheritance,
women have residual enzyme activity and disease manifestations are
usually less extensive and develop later in life compared to male pa-
tients [2].
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Abbreviations: ACEi, Angiotensin-converting-enzyme inhibitor; ARB, angiotensinreceptor blockers; ADAs, anti-drug antibodies; anti-r-αGALA, antibodies against
recombinant alpha-Galactosidase A; ERT, Enzyme replacement therapy; FD, every other week (eow)Fabry disease; Gb3, Globotriaosylceramide; LysoGb3, lysoglo-
botriaosylsphingosine; LSD, Lysosomal storage diseases; r-αGALA, recombinant alpha- Galactosidase A
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