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Acute lymphoblastic Introduction: Asparaginase is an integral component in the treatment of acute lymphoblastic
leukemia; leukemia. The asparaginase products available in our country are Escherichia Coli (E. Coli)-

Desensitization; derived asparaginase (Leunase), pegaspargase (Oncaspar), and, to a lesser extent, Erwinia

Drug allergy; chrysanthemi-derived asparaginase. Hypersensitivity reactions (HSR) are reported less fre-

Hypersensitivity; quently in those receiving pegaspargase, ranging from 3% to 15%; however, these reactions

Oncaspar can limit its use in this population.

Case report: We present four patients with B-cell ALL who experienced a severe allergic
HSR, anaphylaxis, leading us to perform a 12-step desensitization protocol to pegaspargase to
ensure that the patients received first-line treatment for their oncologic condition.
Management and outcomes: Skin tests were performed, with positive results in two out of
four patients. Subsequently, a 12-step desensitization protocol was carried out. Pegaspargase
was diluted with 0.9% saline solution in three bags (concentrations 1:100, 1:10, and 1:1).
Infusions used four steps per bag titrated every 15 minutes up to a maximum rate of 80 mL/
hour for step 12. A successful administration of pegaspargase was achieved, and the patients
continued with their ALL treatment.
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Introduction

Asparaginase is used as part of the treatment for acute
lymphoblastic leukemia (ALL) and non-Hodgkin lymphoma.
It takes advantage of the lack of asparagine synthesis in
lymphoid blasts until asparagine is depleted.' Several types
of asparaginases with the same mechanism of action are
available on the market. These include native preparations
derived from Escherichia coli (E. Coli) (L-ASP) and Erwinia
chrysanthemi, chemically modified preparations of E. coli
asparaginase conjugated with polyethylene glycol (PEG-
ASP), recombinant preparations of E. coli-derived aspara-
ginases, and a recombinant Erwinia asparaginase derived
from Pseudomonas fluorescens.?

Exposure to asparaginase, a foreign protein, can lead
to the development of anti-asparaginase antibodies.?
Hence, one of the most common adverse effects in aspar-
aginase treatment are hypersensitivity reactions (HSRs),
which range from localized erythema and urticaria to ana-
phylaxis.?3 HSR can occur from the first dose of asparagi-
nase, but the risk increases with repeated administrations,
especially during consolidation and reinduction treatment
phases.*?

PEGylation, the conjugation of drugs with polyethylene
glycol (PEG), is widely used in recent drug development.
PEGylated drugs have longer half-lives and are less immu-
nogenic. PEG-ASP is replacing native E. coli L-ASP in ALL
treatment regimens, as it causes less hypersensitivity.
However, reactions to PEG-ASP are not uncommon.' HSR
are generally reported in 10% to 30% of patients receiving
L-ASP, less frequently in patients receiving PEG-ASP from
3% to 15% (a rate that can be reduced from 4% to 5% using
premedication during initial therapy),® and from 3% to 37%
in patients receiving Erwinia asparaginase."?

HSRs are problematic because they cause morbidity
and inadequate asparaginase activity, requiring a switch to
Erwinia asparaginase, a formulation that requires frequent
administration at a high cost."® It is increasingly recognized
that PEG itself can act as an allergen, but its contributions
to reactions to PEG-ASP remain poorly characterized, such
as the risk factors for PEG-ASP allergy.”?

Another important point to consider is that in some
countries, Erwinia-derived asparaginase is not available.
Therefore, desensitization to any form of E. coli-derived
asparaginase becomes a better therapeutic option, allow-
ing patients with HSRs to these drugs to maintain treat-
ment administration.” However, there is limited experience
reported with desensitization to PEG-ASP.”

Case Report

Because of the scarcity of Erwinia asparaginase in our hos-
pital and the need to provide effective treatment, a rapid
desensitization protocol was performed on four patients
with a history of severe allergic reactions to PEG-ASP.
Patients/guardians provided informed consent and patient
assent in accordance with the Declaration of Helsinki. All
research was approved by the institutional review board.
Patients were assessed in the allergy department
where a prick test was performed with undiluted PEG-ASP;
all four patients showed negative results, so an intradermal

test was performed at a concentration of 20 U/mL,’ result-
ing in two patients with positive and two with negative
results.

The total dose was calculated based on each patient’s
body surface area. A 12-step desensitization protocol was
used (Table 1). PEG-ASP was diluted with 0.9% saline solution
in three bags (concentrations 1:100, 1:10, and 1:1). Infusions
used four steps per bag titrated every 15 minutes up to a
maximum rate of 80 mL/hour for step 12. Premedication
with cetirizine, aspirin, montelukast, hydrocortisone, and
ondansetron was given 30 minutes before desensitization.
All patients were monitored during the procedure.

Conclusions

In this case series, a total of 13 desensitizations to PEG-
ASP were performed. The characteristics of the four
desensitized patients are described in Table 2. The
mean time from PEG-ASP administration to the initial
reaction was 15 minutes. All infusions were successfully
completed.

During desensitizations, skin symptoms were observed
in patient 2; the infusion was stopped, and intravenous flu-
ids and a new dose of cetirizine, montelukast, and hydro-
cortisone were administered. For the next administration
to this patient, premedication with cetirizine, aspirin, and

Table 1 Rapid desensitization protocol to pegylated
Escherichia Coli asparaginase (PEG-ASP).

Total dose 750 Ul Dilution Total dose
concentration of each
(UI/mL) dilution (Ul)

Dilution A 7.5 Ul 0.03 0.28

(1:100)

Dilution B 75 Ul 0.3 5.6

(1:10)

Dilucion C 744 .12 Ul 2.9 744 .12

(total dose)

Step Solution Infusion Duration
mL/h (min)

1 A 2.5 15

2 A 5 15

3 A 10 15

4 A 20 15

5 B 5 15

6 B 10 15

7 B 20 15

8 B 40 15

9 C 10 15

10 C 20 15

11 C 40 15

12 C 80 174.4

Example of patient number 4 requiring 750 IU of PEG-
ASP. The total duration is approximately 5 hours and
45 minutes to 6 hours.
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montelukast was given 3 days before, and no reactions
occurred during the procedure. On the other hand, patient
3 presented anaphylaxis during the third desensitization,
suspected to be favored by an infectious process at that
time (infectious gastroenteritis), as a cofactor. The desen-
sitization was suspended, and the patient was scheduled
for completion the next day. This second attempt was
completed without complications. This patient has not
been desensitized again, as she entered an intensification
regimen.

Prick tests are useful in type | IgE-mediated HSRs; how-
ever, it has been described that the HSR developed by
patients treated with PEG-ASP may be because of IgG, IgE,
and IgM antibodies against PEG-ASP and PEG itself.?? This
explains why, in spite all four patients developing clinical
manifestations of HSR, only two tested positive in the tests
performed. It is likely that the other two patients had an
HSR mediated by IgG or IgM antibodies. It would be use-
ful to conduct more studies to characterize our popula-
tion and determine the presence of 1gG and IgM antibodies
against PEG-ASP and PEG, and to investigate whether these
antibodies are useful biomarkers for predicting success
or failure in achieving desensitization, as well as whether
their levels decrease or increase with each desensitization
performed.

Another growing concern in PEG-ASP treatment is
determining the optimal asparaginase activity during treat-
ment, as desensitized patients with antibodies are at risk
of rapid PEG-ASP elimination and may have inadequate
asparaginase activity after desensitization.! Rizzari et al.
demonstrated that minimum asparaginase activity levels
<0.05 IU/mL, obtained with native E. coli or Erwinia aspar-
aginase, resulted in asparagine serum and cerebrospinal
fluid depletion in children with ALL.?

In a study of patients with ALL and HSR to PEG-ASP who
underwent desensitization, Swanson et al. reported suc-
cessful treatment rates in seven patients who completed
the infusion and six maintaining asparaginase activity of at
least 0.1 IU/mL for 14 days, thus demonstrating the feasibil-
ity of desensitization to PEG-ASP in patients with persistent
anti-PEG-ASP antibodies. Furthermore, these antibod-
ies were negative in three cases at the end of desensiti-
zations.” In our patients, asparaginase activity was not
quantified; however, a favorable response was observed as
patients progressed in ALL treatment. Patients 1, 2, and
4 are already in the maintenance phase without relapses,
and patient 3 remains in intensification.

Discussion

We report this series of four patients to whom we per-
formed a total of 13 successful desensitizations, ensur-
ing they continued their ALL treatment. More studies are
needed to determine the type of antibody developed by
our population against PEG-ASP, to discover if the type of
antibody (IgG, IgM, IgE against PEG-ASP or PEG) is related
to the severity of HSR and its subsequent negativization
during desensitizations, and, finally, to determine the
asparaginase activity in patients with HSR who undergo
desensitization.
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