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Abstract Fabry disease is an X-linked inherited lysosomal
storage disorder caused by an inborn deficiency of the
enzyme o-galactosidase A. Enzyme replacement therapy
(ERT) with agalsidase alpha or beta isozymes is an
effective treatment. Cross-reactivity of immunoglobulin G
(IgG) antibodies with agalsidase alpha and beta has been
reported, but no such reaction has been recorded for IgE
antibodies. We present the case of a patient with Fabry
disease who developed antiagalsidase beta IgE antibodies
without cross-reactivity to agalsidase alpha. A 17-year-old
boy with Fabry disease had suffered from severe atopic
dermatitis since infancy, and he complained for several
years of peripheral pain during the summer months and
when exercising. Fabry disease was confirmed by family
history and a positive enzyme test, and ERT was com-
menced. Following infusion of agalsidase beta (1.0 mg/kg),
the patient complained of a high temperature in his hands
and feet, and purulent eczema developed. The infusion dose
was reduced to 0.2 mg/kg, but the hyperthermia did not
change, although its duration decreased. After three
infusions, eosinophilia developed (9.4%; 573 cells/pl
blood) and remained unresolved after four infusions with
agalsidase beta. Treatment with this enzyme was discon-
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tinued, and agalsidase alpha (0.2 mg/kg) started. This
produced immediate resolution of the eosinophilia, which
has been maintained during follow-up. In conclusion, this
patient developed IgE antibodies against agalsidase beta,
which demonstrated no cross-reactivity to agalsidase alpha.
These findings emphasize the importance of analyzing IgE
antibodies against both enzymes when patients exhibit
severe infusion-related events.

Introduction

Fabry disease is an X-linked inherited lysosomal storage
disorder caused by a deficiency of the enzyme -
galactosidase A due to mutations in the GLA gene (Nagueh
2003; Schaefer et al 2005). It is a rare disease, with an
incidence estimated to be between 1:40,000 and 1:117,000
worldwide (Mehta et al 2004), and there are no known
ethnic predispositions (Zarate and Hopkin 2008). Alpha
galactosidase deficiency results in accumulation of globo-
triaosylceramide and other neutral glycolipids, which
eventually lead to cellular abnormalities, triggering inflam-
mation and fibrosis in various organs, including the skin,
kidney, nervous system, and heart (Mehta and Ginsberg
2005; Zarate and Hopkin 2008). Patients with the classic
form suffer from acroparesthesias, hypohidrosis, angioker-
atomas, corneal opacities, cerebrovascular ischemia/stroke,
cardiac disorders, and renal dysfunction (Nagueh 2003).
Life expectancy is reduced by approximately 20 years in
untreated men and by about 15 years in untreated women
(MacDermot et al 2001; Fabry 2002). Female mortality is
usually due to cardiac failure, whereas renal failure is the
most frequent cause of death in men. In recent years, organ
transplantation and dialysis have increased the longevity of
Fabry disease patients and, as a consequence, the preva-
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Table 1 Plasma «-galactosidase activity in the patient, the patient’s
mother, and a control individual

«-galactosidase activity in
plasma (nmol/ml per 2 h)

Patient 0.41
Patient’s mother 5.48
Control 11.49

lence of cardiac and cerebrovascular events is increasing
(Linhart et al 2007; Zarate and Hopkin 2008). Prior to
2001, treatment of Fabry disease was largely for symptom
control. However, the introduction of enzyme replacement
therapy (ERT) using one of two available enzyme prepa-
rations, agalsidase alpha or beta, was an important
milestone in managing this rare condition (Lidove et al
2007). These authors undertook a systematic review of the
two enzymes and identified 11 trials in Fabry disease. Both
agalsidase alpha and beta produced significant clinical
benefits on the heart, kidneys, nervous system, and quality
of life. Based upon data presented to the European Agency
for the Evaluation of Medicinal Products, Lidove and
colleagues (2007) summarized the principal characteristics
of the two enzymes:

* Agalsidase alpha: produced from a human fibroblast
cell line that has undergone human glycosylation;
frequency of immunoglobulin G (IgG) antibodies
approximately 55%, with no IgE response; about 10%
of patients develop an infusion reaction; usual dosage is
0.2 mg/kg every 2 weeks infused over 40 min.

* Agalsidase beta: produced from Chinese hamster ovary
cells that have undergone nonhuman glycosylation;
frequency of IgG antibodies approximately 80%, and
an IgE response has been documented; about 50% of

Fig. 1 Clinical course of Jul
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patients develop an infusion reaction; usual dosage is
1 mg/kg every 2 weeks infused over 2—4 h.

To date, more than 2,000 Fabry disease patients have
been treated with either agalsidase alpha or beta
(Hoffman 2009). Both enzymes induced an IgG response
in Fabry patients, but antibody formation did not in-
fluence clinical efficacy or outcomes (Eng et al 2001).
Cross-reactivity of IgG antibodies against agalsidase
alpha and beta has been observed in Fabry patients
(Linthorst et al 2004). In contrast, an IgE antibody
response to ERT has only been reported for patients
treated with agalsidase beta (Banikazemi et al. 2007;
Bodensteiner et al 2008), not in those receiving agalsidase
alpha (Schiffmann et al 2006; Pastores et al 2007,
Tesmoingt et al. 2009). Consequently, no cross-
reactivity of IgE antibodies between agalsidase beta and
alpha has been reported to date.

In this article, we present the case of a teenager with
Fabry disease who required ERT and in whom we initiated
therapy with agalsidase beta. He immediately developed
IgE antibodies and a number of adverse effects to
agalsidase beta, and we subsequently managed this indi-
vidual by first modifying the dosage of agalsidase beta and
finally by converting to agalsidase alpha. Herein, we report
the clinical and antibody responses documented at each
stage of his treatment.

Clinical presentation

The 17-year-old boy had experienced severe atopic derma-
titis since childhood, and had been suffering peripheral pain
during the summer months and also when exercising since
his teenage years. Fabry disease was diagnosed as a result
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of a family history and following enzymatic analysis. The
patient’s grandmother and uncle both died from heart
failure when they were middle aged (50-60 years old).
The uncle had received ERT for the 2 years prior to his
death. The patient’s mother has suffered from peripheral
pain since childhood and with cardiomyopathy and left
ventricular hypertrophy since her 40s. She had been
receiving ERT for 1 year. The patient’s plasma o-
galactosidase activity was 0.41 nmol/ml per 2 h compared
with 5.48 nmol/ml per 2 h for his mother and 11.49 nmol/
ml per 2 h in a control individual (Table 1). The patient
exhibited positive serological allergen-specific IgE anti-
body test [radioallergosorbent test (RAST)] results to eggs
and milk. Based on clinical presentation and family history,
the patient was approved for treatment with ERT, and
agalsidase beta was chosen. Routine follow-up included a
full clinical assessment, immunological evaluation (deter-
mination of IgG and IgE antibody titers), hematological
analysis, biochemical examination of liver and kidney
function, urinalysis, investigation of possible adverse
effects, and histology as deemed appropriate by the
attending physician. Prior to commencing ERT, the patient
had normal IgE antibody levels, and eosinophilia was not
present.

Following the first infusion of agalsidase beta (1.0 mg/kg),
the patient was positive for antiagalsidase beta IgE
antibodies (Fig. 1). ERT-induced hyperthermia occurred
in his hands and feet and persisted overnight. Two days
following administration, purulent eczema developed at
the areas of high temperature (Figs. 2a, b). The dose of
agalsidase beta was reduced to 0.2 mg/kg for the second
infusion (Fig. 1). The patient reported that the high
temperature in his hands and feet was a concern but that
it was less severe. At this point, he remained positive for
the IgE antibody against agalsidase beta. ERT was

Fig. 2 Eczema on the hands a
(a) and feet (b) following

infusion of agalsidase beta

(1.0 mg/kg)

Inflamatory infiltration oflymphocytes

Fig. 3 Inflammatory infiltration of lymphocytes following infusion of
agalsidase beta (0.5 mg/kg)

changed to agalsidase alpha 11nfusion at 0.2 mg/kg for the
third infusion, and hyperthermia was attenuated. When
agalsidase beta was reintroduced for the fourth infusion at
0.2 mg/kg, the patient did not report any symptoms.
However, eosinophilia appeared at 9.4% (573 cells /ul
blood) (Fig. 1). Therefore, the dose of agalsidase beta was
increased to 0.5 mg/kg for the fifth treatment. The patient
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did not complain of hyperthermia, but eosinophilia
continued, as confirmed by histological examination of
biopsied skin that showed inflammatory infiltration of
lymphocytes (Fig. 3).

The decision was made to discontinue agalsidase beta
and replace it with agalsidase alpha 0.2 mg/kg for the sixth
infusion. The patient was negative for the IgE antibody
against agalsidase alpha at this point. The change in ERT
resulted in resolution of the eosinophilia, which was
reduced to normal levels, and this improvement was
maintained during follow-up to the last observation point
(11 September 2009) (Fig. 1). At this time, the patient was
negative for both alpha and beta isoforms of the IgG
antibody.

Discussion

Cross-reactivity of IgG antibodies against agalsidase alpha
and beta is a common finding in many patients with Fabry
disease (Linthorst et al 2004). However, a similar cross-
reactivity of IgE antibodies between the two enzymes has
not been documented. Our results demonstrate that in this
17-year-old boy, IgE antibodies developed that reacted
specifically with agalsidase beta and resulted in eosinophil-
ia and adverse clinical symptoms such as purulent eczema
on the feet and hands. An IgE antibody response to
agalsidase beta has been reported previously (Banikazemi
et al 2007; Bodensteiner et al 2008). The latter group found
that agalsidase beta could be successfully reinstated
following the IgE response and long-term therapy main-
tained. Our results augment previous data, as in this patient,
initial treatment and rechallenge with agalsidase beta
clearly provoked an IgE antibody response, whereas
treatment and rechallenge with agalsidase alpha produced
no such effect. Generally speaking adverse infusion-related
events are uncommon, and agalsidase beta is well tolerated
(Keating and Simpson 2007; Ramaswami et al 2007);
however, it is important to determine the IgE antibody
response to both agalsidase alpha and beta in patients with
Fabry disease. Further investigation is also required to fully
elucidate the cross-reactivity potential of the IgE-mediated
antibody response in order to optimize treatment for the
individual patient.
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