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Abstract

Pompe disease is a metabolic myopathy, due to deficiency of alpha glucosidase, with a wide clinical spectrum. Enzyme
replacement therapy is the only available treatment to improve morbidity and mortality, especially in infantile-onset form.
However, some patients experience infusion-associated reactions, which may restrict their access to this treatment. We report
on two patients (respectively 12 and 3 months old) with infantile-onset Pompe disease and severe cardiomyopathy, that presented
with severe reactions during infusion of enzyme replacement therapy and were successfully desensitized with a new individu-
alized protocol. Our protocol, using microdilution and a premedication with antihistamines, corticosteroids, and tranexamic acid,
seems safe and effective and it may allow the continuation of therapy in Pompe patients resulting in the reduction of morbidity

and mortality related to this disease.
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Introduction

Pompe disease is characterized by lysosomal glycogen accu-
mulation due to a deficiency of acid alpha-glucosidase
(GAA). Patients present with a wide range of manifestations;
particularly, classical infantile-onset Pompe disease (IOPD)
occurs with hypotonia, hypertrophic cardiomyopathy, and
death within the first year of life [1]. The only available treat-
ment is the enzyme replacement therapy (ERT) with
alglucosidase alfa, but some patients experience infusion-
associated reactions (IARs) that may restrict their access to
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the treatment, and their management is not well identified.
We report on two patients with IOPD presenting severe
IARs during ERT infusion.

Case 1

A male child, diagnosed with IOPD at the age of 3 months
(Table 1), was treated with specific ERT at the standard
dose (20 mg/kg every other week). A few minutes after
the start of the 16th infusion, at an infusion rate of
1 mg/kg/h, the patient presented a severe and generalized
urticarial rash, unresponsive to antihistamines and corti-
costeroids, so the infusion was slowed and then stopped.
Immunological test showed increased serum tryptase
(20.6 pg/l) and activated complement. Specific serum im-
munoglobulin E (IgE) and eosinophil count were normal.
IARs occurred again during the subsequent three infu-
sions despite the reduction of drug concentration (until
0.25 mg/ml) and infusion rate (until 0.2 mg/kg/h) and a
premedication with antihistamines and corticosteroids. So,
an empiric personalized desensitization protocol was
started, using micro-dilution (from 0.5 pg/ml) at an initial
infusion rate of 1.1 ug/kg/h, with a gradual increase of
rates and concentrations. Moreover, tranexamic acid
(500 mg/day) was added to the premedication consisting
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Table 1  Patients’ characteristics
Case 1 Case 2
Clinical presentation Hypotonia
Biochemical tests: serum CK Increased
Electrocardiography Short PR interval
Echocardiography Interventricular septum hypertrophy Severe hypertrophic
cardiomyopathy
GAA activity on dried blood spots (nv 1.86-21.9) pmol/l/h  / 0
GAA activity on lymphocytes (nv 21.4 +6.2) nmol 22 0.5
4 Mu/mg prot/h
GAA activity on fibroblasts (nv 64.4 +22.9) nmol/mg proth 0.8 /
GAA gene Compound heterozygosity ([c.236_246del] + Homozygosity c1124G>T
[c.1655T>C] (p-R375L)
CRIM status (on Western blot) Positive
Premedication Antihistamines, corticosteroids, tranexamic acid
Desensitization
Duration of infusion 1 (days) 5
Initial concentration 0.5 pg/ml 15 pg/ml®
Initial rate 9 ngh (1.1 ng/kg/h) 15 pg/ (2.5 pg/kg/h)®
Reduced dose 1 time (10 mg/kg)* Never
Anti GAA IgE Negative
Return to standard protocol 24 months 3.5 months®

Patient 1 has received a reduced dose (10 mg/kg) only the first time. From 2nd infusion with microdilution, he has received the entire dose (20 mg/kg)

® Faster protocol on the basis of previous experience (case 1)

of cetirizine (0.2 mg/kg/die), ranitidine (10 mg/kg/die),
and deflazacort (2 mg/kg/die) from 72 h before the infu-
sion. The patient tolerated ERT infusion that was admin-
istered at the fifth day. During the subsequent infusions,
concentration and rate were progressively increased
(Online Resource, Table S1) with only minimal skin reac-
tions. The full dose was administered each time, except
for the first infusion (reduced to 10 mg/kg). At 24 months,
the time of infusion was reduced to 4 h without
microdilution, in agreement with the standard protocol.
After further 6 months, the premedication was progres-
sively stopped.

Case 2

A 50-day-old male infant was diagnosed with IOPD
(Table 1) and specific ERT was started at the standard
dose (20 mg/kg every other week). One hour after the
beginning of the third infusion, at an infusion rate of
3 mg/kg/h, the child developed generalized rash, facial
swelling, cough, bronchospasm, and respiratory distress
(SatO2 85%). So, the infusion was stopped and the patient
was treated with oxygen, saline serum perfusion, antihis-
tamines, and corticosteroids. Serum specific IgE and eo-
sinophil count were normal. On the basis of our previous
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experience (case 1), an empiric personalized desensitiza-
tion protocol was started using microdilution, from
15 pg/ml, at an initial infusion rate of 2.5 pg/kg/h, with
a gradual increase of infusion rate and concentration.
Moreover, a premedication with cetirizine 0.2 mg/kg/die,
ranitidine 10 mg/kg/die, tranexamic acid 500 mg/die, and
deflazacort 2 mg/kg/die was administered, from 72 h be-
fore the infusion. The patient’s tolerance was excellent
and the full dose was administered at the fifth day.
Since then, he received ERT every 2 weeks increasing
the rate and concentration (Online Resource, Table S2).
Already after seven infusions, the standard protocol of
alglucosidase infusion was reinstated and the
premedication was progressively stopped without any ad-
verse reaction.

Discussion

Pompe disease is one of the rare progressive myopathies
for which there is an efficient treatment. However, the
5-14% of patients present significant allergic reactions
to ERT (with a 1% experiencing anaphylactic shock/
cardiac arrest), but about half experience IARs [2]. In
most case of TARs, as in both our patients, symptoms
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and laboratory tests are not consistent with an IgE-
mediated mechanism. In these cases, the mechanism re-
sponsible is not understood but may be most consistent
with release of cytokines or complement mediated.

Two approaches for the management of IARs have been
described: premedication and desensitization.

Most of the premedication protocols provide for the
prophylactic use of antihistamines, glucocorticoids, and
antipyretics. These drugs failed in case 1. In case 2, the
premedication was started at the same time as the desen-
sitization protocol because of the patient’s serious condi-
tion, so their effect cannot be separated. However, in both
of our cases, we added tranexamic acid (500 mg/day) on
the basis of the hypothesis that the employ of tranexamic
acid would have reduced complement activation (as in
case 1) and the risk of developing angioedema (as in case
2). Tranexamic acid functions in angioedema prophylaxis
by inhibiting plasmin activation of kallikrein and that by
interrupting the kinin generating cycle, but this has not
been studied carefully and it remains a speculation [3].
In our patients, it seems efficient, but needs to be assessed
in larger cohorts.

Desensitization is the induction of a temporary state of
tolerance by increasing sub-therapeutic doses over a short
period of time (from several hours to a few days) [4]. To
our knowledge, desensitization to ERT has been described
in seven patients with Pompe disease, five children (from
4 months to 6 years of age) and two adults [5—10]. Similar
to previous reports, our desensitization protocol was
based on the use of microdiluited drug solutions and the
reduction of the infusion rates. Unlike some reported pro-
tocols, our approach enabled the administration of the
entire dose of ERT for both patients, even if after several
days. This is important for patients with severe symptoms
of the disease, such as cardiomyopathy, that could com-
promise the life prognosis in case of transient worsening.
Premedication with tranexamic acid could be especially
used in patients with angioedema or IARs complement
mediated. Even if our protocol was applied to the younger
reported child (case 2), it seems to be safe as both our
patients did not experience any severe IAR, in contrast to
two previously described patients who had TARs includ-
ing anaphylactic reactions requiring epinephrine injec-
tions [7, 9]. To conclude, the desensitization method we
describe seems safe and effective and it may allow the
continuation of ERT in Pompe disease patients resulting

in the reduction of morbidity and mortality. The addition
of tranexamic acid to premedication seems promising, but
should be further investigated.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.
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