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Abstract
Purpose of Review The incorporation of pegaspargase in chemotherapy regimens has significantly improved the prognosis of
ALL in adults. However, pegaspargase use poses many challenges due to its unique toxicity profile. Here, we review
pegaspargase’s most clinically significant toxicities, and provide guidance for their prevention and management in order to avoid
unnecessary drug discontinuation and achieve maximum clinical benefit.
Recent Findings Clinically significant toxicities of pegaspargase include thrombosis, hypersensitivity and inactivation, hepato-
toxicity, pancreatitis, and hypertriglyceridemia. The majority of these toxicities are temporary, nonfatal, and can be managed
supportively without permanent pegaspargase discontinuation. Special attention should be paid to inactivation, which can lead to
treatment failure, as well as pancreatitis, which necessitates complete cessation of asparaginase therapy. The question of how to
best proceed in patients who cannot tolerate pegaspargase remains unanswered, and is an important area of future investigation.
Summary Pegaspargase is an essential component of the pediatric-inspired regimens that have improved survival in adult ALL.
Although pegaspargase’s toxicity profile is unique, it is also highly manageable and should not be a barrier to achieving
maximum clinical benefit using this drug.
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Introduction

Acute lymphoblastic leukemia (ALL) in adults portends a
worse prognosis when compared to the cure rates seen in the
pediatric population [1]. Historically, adult patients have been
able to achieve relatively high rates of complete remission
(CR) (80–90%), but a high incidence of relapse has led to
lower cure rates and poor long-term overall survival (OS)

(5-year OS of 30–45% in adults, including approximately
20% in adults > 60 years old) [2–6]. These inferior outcomes
in adults have been partially attributed to an increased fre-
quency of high-risk ALL genetics contributing to relapse
and chemotherapy resistance. Furthermore, adults tend to be
treated with inferior chemotherapy regimens compared to
their pediatric counterparts, due in part to concerns over in-
creased treatment-related toxicities [3, 7, 8].

In recent years, the prognosis of ALL in adolescents and
young adults has improved significantly with the incorpora-
tion of more intensive, pediatric-inspired regimens, which
have been shown to be safe and feasible in this population
[9–10, 11•]. An important component of these regimens is
the use of asparaginase, a bacterial enzyme that hydrolyzes
asparagine to aspartic acid and ammonia. Unlike normal cells,
ALL cells are unable to synthesize adequate asparagine on
their own. Deprivation of this amino acid leads to inhibited
DNA, RNA, and protein synthesis, and ultimately results in
apoptosis of the leukemic cells [12, 13]. In ALL, asparaginase
is now most commonly administered as pegaspargase, in
which the enzyme is covalently linked to polyethylene glycol
(PEG) to prolong half-life and decrease immunogenicity [14].

This article is part of the Topical Collection on Acute Lymphocytic
Leukemias

* Firas El Chaer
fe2gh@virginia.edu

1 Department of Medicine, Division of Hematology and Oncology,
University of Virginia School of Medicine, 1215 Lee Street,
Charlottesville, VA 22903, USA

2 Department of Medicine, University of Virginia School of Medicine,
Charlottesville, VA, USA

3 University of Virginia School ofMedicine, Charlottesville, VA,USA
4 Department of Pharmacy Services, UVA Health,

Charlottesville, VA, USA

https://doi.org/10.1007/s11899-021-00638-0

/ Published online: 12 May 2021

Current Hematologic Malignancy Reports (2021) 16:314–324

http://crossmark.crossref.org/dialog/?doi=10.1007/s11899-021-00638-0&domain=pdf
http://orcid.org/0000-0001-9596-0714
mailto:fe2gh@virginia.edu


Despite the improved outcomes with the integration of
asparaginase into adult ALL regimens, its use remains
challenging, as it can be associated with side effects requir-
ing experienced management. The toxicity profile of
asparaginase, most notably a risk of hypersensitivity and
inactivation, thrombosis, hepatotoxicity, and pancreatitis,
is unique when compared to other chemotherapies.
Additionally, its use is primarily confined to ALL, a rela-
tively rare condition in the adult population, leading to less
experience and familiarity with the drug and its toxicities.
Da t a f r om ped i a t r i c s t ud i e s demons t r a t e t h a t
asparaginase’s benefit is dependent on dose intensity and
that discontinuation due to toxicity could compromise sur-
vival rates, further emphasizing the importance of appro-
priate and effective management of treatment-related side
effects [15, 16].

With the increased use of pegaspargase in adult ALL, it is
imperative to be familiar with this treatment’s side effect pro-
file to avoid unnecessary dose reductions or treatment discon-
tinuations, and allow for maximum clinical benefit. In this
article, we will review pegaspargase’s most clinically signifi-
cant toxicities, and provide guidance for their prevention and
management.

Asparaginase Formulation

Various preparations of the asparaginase enzyme have
been utilized since its anti-tumor properties were originally
noted in the 1960s. The Escherichia coli–derived
asparaginase formulation has been used in the treatment
of ALL for over 50 years [17]. As a bacterially derived
enzyme, this preparation can be highly immunogenic and
lead to antibody formation and hypersensitivity reactions
[18]. E. coli asparaginase also has a short half-life and
requires frequent administration (often at least three times
per week), as does the alternative Erwinia chrysanthemi–
derived asparaginase preparation [19, 20].

In an effort to reduce immunogenicity and prolong half-
life, E. coli–derived asparaginase has been covalently linked
to PEG. With its longer half-life, decreased immunogenicity,
and comparable efficacy, pegylated asparaginase is now the
preferred formulation over native E. coli asparaginase.
Currently, there are two FDA-approved pegylated formula-
tions of asparaginase. Pegaspargase was approved in 1994
for those with hypersensitivity to the native form of the en-
zyme, and received an additional approval in 2006 for chil-
dren and adults with newly diagnosed ALL [21]. More recent-
ly, calaspargase pegol was approved in 2018 for ALL patients
age 1 month to 21 years [22]. Pegaspargase remains the most
widely used of these two pegylated formulations, and is the
focus of this review.

Asparaginase-Associated Thrombotic Events

Increased risk of thrombosis is a consequence of asparagine
depletion. The driving mechanism is related to the reduction
of asparagine-dependent hemostatic protein synthesis,
resulting in lower levels of antithrombin (ATIII), protein C,
protein S, plasminogen, fibrinogen, and various coagulation
proteins, thereby promoting coagulation [23].

The majority of thrombotic events (TEs) are venous rather
than arterial, and can manifest across the lower or upper ex-
tremities, the pulmonary system, the portal system, or the atria
[23, 24]. Asparaginase has also been shown to increase the
risk of cavernous sinus thrombosis, which has a particularly
high morbidity. Fortunately, it is a relatively rare complication
occurring in 1–3% of adult patients; however, it carries a fa-
tality rate of 5% [23, 24].

TEs occur most often during induction, but may also occur
later in the treatment course [25, 26].Multiple factors drive the
predisposition for TEs during induction: corticosteroid admin-
istration often coincides with asparaginase treatments andmay
contribute to TEs via increasing the synthesis of some
procoagulants and glucocorticoid-induced vascular changes
[10, 27, 28]; other possible contributory elements include
higher disease activity and acute illness during induction [23].

Age is also a significant risk factor for thrombosis [26]. The
prevalence of all TEs in pediatric ALL patients has been esti-
mated to be as high as 36.7%, although only 5% of these were
classified as symptomatic TEs [29]. Moreover, a large meta-
analysis of pediatric patients estimated the rate of symptom-
atic TEs at approximately 5.2% [25]. The incidence of adult
symptomatic TEs varies between 5 and 41% in patients treated
with asparaginase, with increased risk of TEs with older age,
immobilization, and the presence of a central venous catheter
[26, 30–34].

Treating asparaginase-related TEs requires therapeutic
anticoagulation and generally parallels treating clots attribut-
able to other etiologies (Fig. 1). While there are several avail-
able options, low molecular weight heparin (LMWH) is most
commonly used [35•]. Notable exceptions are patients with
renal failure or at an increased risk of bleeding, where
unfractionated heparin (UFH) would be preferred. Upon diag-
nosis of a TE, pegaspargase treatment should continue along
with concurrent anticoagulation for at least 3 months [36].
However, resuming asparaginase following central nervous
system or life-threatening TEs remains controversial; more
commonly, pegaspargase therapy is discontinued following
such events [35•, 37]. As previously described, pegaspargase
reduces native anticoagulants, including ATIII, which con-
tains the non-essential amino acid asparagine. Since heparin
is dependent on ATIII for its therapeutic effect, practices have
varied over monitoring and repleting ATIII in patients treated
with therapeutic heparin, with no strong evidence supporting
its use or lack thereof [36]. The approach to patients with
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thrombocytopenia (particularly with a platelet count < 30,000/
mcL) depends primarily on the bleeding risk. However, we
make an effort to treat with full-dose anticoagulation with
platelet support to raise the platelet count to at least >
30,000/mcL [38]. Furthermore, in cases where the platelet
count remains < 30,000/mcL with 30 days elapsed since the
onset of the acute TE, we temporarily hold anticoagulation
and re-evaluate once the platelet count recovers to at least >
30,000/mcL. Sometimes, in an effort to balance the risks and
benefits of anticoagulation, we decrease the dose of anticoag-
ulation by half. Most recently, several case reports have de-
scribed the successful treatment of asparaginase-related TEs
with direct oral anticoagulants (DOACs), but large studies
evaluating this approach are lacking [39, 40].

Data on the efficacy of prophylactic LMWH is limited in
the adult ALL population. However, when patients aged 1 to
18 years old were randomized to receive prophylaxis with
either LMWH, low-dose UFH, or activity-adapted ATIII
throughout induction during treatment of ALL, both LMWH
and activity-adapted ATIII lead to lower rates of

thromboembolism without an increased risk of major hemor-
rhage [41]. A prospective trial evaluated the use of prophylac-
tic anticoagulation in adult patients, beginning between the
day of diagnosis and at least 7 days after the start of induction
and continued > 6 weeks after the final dose of asparaginase
during consolidation II. It showed a lower risk of TEs without
an increased risk of bleeding events [42•]. Nevertheless, in the
NOPHO ALL2008 study, despite treatment with LMWH,
13% of the patients aged 17 years or older still developed
first-time TEs [32].

The replacement of ATIII as a prophylactic measure
against asparaginase-related TEs is controversial due to both
its cost and lack of consistent evidence demonstrating benefit.
A few prospective pediatric trials using ATIII repletion
showed a trend towards reducing TE without increasing the
adverse events [29]. However, data in adults, with both retro-
spective and prospective studies, showed contradictory find-
ings [43–46]. Therefore, it remains difficult to derive solid
conclusions from these studies, as they are small and
nonrandomized. Additionally, different institutional protocols

Fig. 1 Approach to pegaspargase-associated thrombosis. ATIII, antithrombin; CNS, central nervous system; LMWH, low molecular weight heparin;
UFH, unfractionated heparin
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have different thresholds for repletion of ATIII, and somemay
concurrently use prophylactic anticoagulation [44, 45].

While the data is more robust in the pediatric population,
when compared with low-dose UFH, activity-targeted ATIII
replacement and LMWH lead to a significant risk reduction
for TE during ALL induction therapy without increasing the
risk of bleeding. Therefore, it is reasonable to treat adult ALL
patients receiving asparaginase with prophylactic LMWH,
along with close monitoring of the platelet count. Activity-
targeted ATIII replacement is an equally reasonable approach,
but the added expense, the additional requiredmonitoring, and
the inconsistency of a threshold ATIII level for replacement
make this approach more cumbersome and less standardized.

Finally, although hypofibrinogenemia is a fairly common
side effect of pegaspargase therapy, the bleeding risks are low
even without fibrinogen repletion [23]. In fact, cryoprecipitate
repletion may have a counterintuitive effect by increasing the
risk of TEs during asparaginase therapy [23, 45, 46]. In the
absence of active bleeding, cryoprecipitate repletion should be
avoided or minimized.

Asparaginase-Induced Allergic Reactions:
Hypersensitivity and Inactivation

As a bacterial-derived (and thus a foreign substance to the
human body) enzyme, the introduction of pegaspargase could
lead to antibody formation and allergic reactions [18].
Antibodies against pegaspargase are most commonly directed
against the pegylated component of the enzyme [47•]. These
antibodies could ultimately reduce the availability of the ac-
tive asparaginase, leading to a risk of insufficient asparagine
depletion. Given the inferior outcomes in patients who receive
an inadequate course of asparaginase therapy, prompt identi-
fication and management of asparaginase inactivation is cru-
cial to reduce the risk of treatment failure [18, 48].

Hypersensitivity reactions can mimic infusion reactions or
non-antibody-mediated reactions in their presentation and, un-
fortunately, it is often difficult to make this distinction based
on symptoms alone [47•, 48]. The latter include rash, pruritus,
edema, cough, shortness of breath, chest pain, nausea,
vomiting, and hypotension [18]. Less commonly, hypersensi-
tivity may manifest as a “silent inactivation,” in which neu-
tralizing antibodies are formed in the absence of clinical
symptoms [18, 49, 50].

Hypersensitivity has been noted in 6–21% of adults receiv-
ing asparaginase therapy, with approximately 6% classified as
grade 3–4 in severity [9, 23, 51•]. The prevalence is influenced
by several factors, including patient characteristics (carrying
HLA-DRB1*07:01 alleles could be associated with a higher
rate of allergic reaction), the use of concurrent medications
(notably corticosteroids), and route of asparaginase adminis-
tration (intramuscular versus intravenous) [23, 49, 52]. The

wider use of pre-medication prior to asparaginase therapy in
adults has decreased the rate of asparaginase-associated hy-
persensitivity; however, this has contributed to an increased
risk of silent inactivation [11•, 49, 50].

In the acute setting of a symptomatic hypersensitivity reac-
tion, the infusion should be stopped immediately (Fig. 2).
Treatment including antihistamines, corticosteroids, acet-
aminophen, and/or epinephrine should be utilized if indicated
based on the scope and severity of each patient’s symptoms.
Once the patient is stabilized, the clinician’s attention should
then be directed towards appropriately classifying the reac-
tion. Certain characteristics may favor a non-antibody-
mediated reaction, which would not alter drug efficacy or
clearance and allow for continuation of pegaspargase. For
instance, as antibodies against pegaspargase are more likely
to develop with prolonged exposure to the drug, a patient
receiving their infusion for the first time with no prior expo-
sure to other asparaginase formulations is less likely to be
experiencing a true antibody-mediated reaction [47•, 49].
Moreover, obtaining both asparaginase activity and ammonia
levels at the time of the reaction can provide additional and
objective data that may aid in the classification of the reaction.
An elevated ammonia level (which is often associated with
headaches, nausea, and vomiting) in the setting of normal
asparaginase activity argues against a true hypersensitivity
reaction, and is more consistent with a non-antibody-
mediated infusion reaction due to ammonia accumulation seen
following pegaspargase administration [47•, 49].

Alternatively, when a patient has a reaction after receiving
several doses of asparaginase or is found to have reduced
asparaginase activity, the highest suspicion should be for a
true hypersensitivity reaction [18, 49, 50]. In this setting, ther-
apeutic drug monitoring (TDM) of asparaginase is essential
(Fig. 2). Recent consensus recommendations suggest a target
level of > 0.1 IU/mL must be achieved for adequate response,
as asparaginase levels below this do not consistently result in
complete depletion of asparagine [48, 49, 53]. When concerns
for an antibody-mediated pegaspargase reaction lead to cessa-
tion of the infusion, asparaginase levels should initially be
checked 4–7 days post-dose if the patient received > 50% of
the dose, or 3–5 days post-dose if the patient received 10–50%
of the dose. If < 10% of the initial dose was received, a level
should be deferred and instead checked with the following
dose (if it is deemed clinically safe to resume the drug) [48,
54]. The goal is to maintain therapeutic levels for at least 14
days after each dose of pegaspargase [48, 49, 53, 54].

With respect to increasing the likelihood of detecting silent
inactivation, it may be beneficial to monitor asparaginase
levels in all patients receiving pegaspargase (Fig. 3). Current
guidelines suggest obtaining asparaginase levels at days 7 and
14 following each dose [18, 55]. Suspicion for silent inactiva-
tion should arise if asparaginase levels are < 0.1 IU/mL on day
7 or day 14 [55]. A redraw to confirm subtherapeutic levels
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can be considered. However, we note that this activity level is
a send-out lab for the majority of institutions, and the time
delay required for a result may limit the utility of this approach
in the clinical setting.

If therapeutic levels of asparaginase activity cannot be
achieved, a switch from the more common E. coli–derived
formulation to an Erwinia-based asparaginase would be indi-
cated. Erwinia use is complicated by more frequent adminis-
trations as well as increased cost. Furthermore, at the time of
this publication, we recognize that the ongoing shortage of
Erwinia-derived asparaginase may complicate this approach,

and recommend that institutions use their associated protocols
to determine whether or not to continue asparaginase in this
setting.

Asparaginase-Induced Hepatotoxicity

In contrast to pediatric patients, asparaginase-related hepato-
toxicity is the most commonly encountered adverse effect in
adults [37]. The mechanism of toxicity is unknown, but may
be a result of impaired hepatocyte protein synthesis, and

Fig. 2 Approach to pegaspargase infusion adverse reaction. Asterisk indicates a redraw to confirm subtherapeutic level can be considered. However, this
is a send-out lab for the majority of institutions, and the time delay required for a result may limit the utility of this approach in the clinical setting
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manifests as hyperbilirubinemia, transaminitis, or both [56•].
Hepatotoxicity of any grade may arise in up to 90% of adults
treated with pediatric-inspired regimens, and grade 3–4 toxic-
ities are frequent, occurring at rates of 25–40% for
hyperbilirubinemia and > 50% for transaminitis [23]. Studies
suggest a link between hepatic steatosis and pegaspargase-
related hepatotoxicity, but the true clinical significance re-
mains unclear [57, 58].

High-grade hyperbilirubinemia usually arises after the first
induction dose of asparaginase, with a median onset of 2
weeks [56•]. High-grade transaminitis also occurs most often
following the initial induction dose. Recovery to low-grade
hepatotoxicity is usually prolonged and may take up to 4
weeks; however, it is often reversible and rarely leads to liver
failure [56•, 59]. Obesity, older age, hypoalbuminemia, and
higher doses of asparaginase all appear to increase the risk of
high-grade hyperbilirubinemia in adult patients [10, 23, 59,
60].

Fortunately, asparaginase-related hepatotoxicity has low
rates of morbidity andmortality, with studies reporting hepatic
failure and associated deaths in less than 1% of adult patients
[10, 11•]. Subsequent doses of pegaspargase in patients with

prior hepatotoxicity do not confer an increased risk of addi-
tional liver injury [56•]. Most importantly, discontinuing
pegaspargase following hepatotoxicity results in worse patient
outcomes [61, 62]. While the incidence of high-grade hepato-
toxicity appears low with Erwinia-derived asparaginase, no
substantial data exists to support switching from E. coli
pegaspargase after an episode of hepatotoxicity [63, 64].
Therefore, it is recommended to resume the treatment with
pegaspargase upon resolution of high-grade hepatotoxicity
(Fig. 4), recognizing that the impact of this treatment delay
is uncertain [59].

Asparaginase-Associated Pancreatitis

Due to its significant morbidity and mortality, asparaginase-
associated pancreatitis (AAP) is the most common reason for
the discontinuation of asparaginase therapy in adult ALL [53].
While the mechanism of AAP remains unclear, it is estimated
to occur in 5–14% of individuals receiving pegaspargase [9,
11•, 23, 51•]. Pancreatitis is generally grade 3–4 in severity,
and most commonly occurs during the first few cycles of

Fig. 3 Approach to therapeutic drug monitoring (TDM) with
pegaspargase. Allo-HCT, allogeneic hematopoietic stem cell transplant;
TDM, therapeutic drug monitoring. Asterisk indicates a redraw to

confirm subtherapeutic level can be considered. However, this is a
send-out lab for the majority of institutions, and the time delay required
for a result may limit the utility of this approach in the clinical setting
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therapy. Older age, high-risk ALL, higher pegaspargase dose,
and longer duration of therapy are all associated with an in-
creased risk of developing AAP [65]. APP mortality is esti-
mated at 2%, most often from necrotizing pancreatitis [53,
66]. Recurrent abdominal pain in the setting of chronic pan-
creatitis and hyperglycemia with insulin dependence are po-
tential long-term APP complications [66]. Given this degree
of morbidity and mortality, it is crucial to educate patients on
the symptoms of pancreatitis and to report them as soon as
they develop so that an intervention is not delayed.

Supportive care, with a goal-directed intravenous fluids,
analgesia, and correction of metabolic and electrolyte abnor-
malities, are the mainstay of the treatment for APP. After an
APP episode, complete cessation of any asparaginase therapy
is required [53]. The risk of recurrent pancreatitis with re-
exposure to pegaspargase is significant, with rates greater than
40% reported following re-challenge [66]. Switching to an-
other asparaginase-based formulation (such as Erwinia)
should be avoided as well. Finally, it is important to

distinguish clinical pancreatitis from chemical pancreatitis
[53], as the latter is only associated with an increase in amy-
lase and/or lipase levels without corresponding pancreatitis
symptoms or imaging findings. Chemical pancreatitis is not
a contraindication to continuation of asparaginase therapy.

Asparaginase-Induced Hypertriglyceridemia

Hypertriglyceridemia is a relatively benign but common com-
plication of pegaspargase therapy, with grade 3–4 elevations
occurring in up to 50% of patients [53, 67]. Elevations in
triglyceride levels typically occur during consolidation cycles
as opposed to induction, and usually resolve spontaneously.
The risk of developing hypertriglyceridemia is strongly asso-
ciated with an increased body mass index and is inversely
correlated with an older age [53]. Unlike in the general popu-
lation, where it has long been recognized that hypertriglyc-
eridemia increases the risk of clinical pancreatitis,

Fig. 4 Approach to
pegaspargase-associated
hepatotoxicity
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asparaginase-induced hypertriglyceridemia does not confer an
increased risk of AAP [23, 68, 69]. The development of
asparaginase-related hypertriglyceridemia does not require
any change to the treatment regimen. Some experts suggest
the use of triglyceride-lowering agents (i.e., fibrates), diet
changes, insulin infusions, or even plasmapheresis as means
of primary or secondary prevention; however, there is a lack
of evidence that these interventions decrease the risk of
hypertriglyceridemia or AAP [51•].

Unanswered Questions and Future Directions

Despite the increasing integration of pegaspargase into adult
ALL regimens over the past decade, many questions on its use
and management remain unanswered:

1) What is the upper age limit at which pegaspargase (and
intensive pediatric regimens) can be safely administered
to adult ALL patients? Thus far, the upper age limit across
recent major trials incorporating asparaginase into adult
ALL regimens has ranged from 39 to 60 years old, with
variations in treatment regimens and patient characteris-
tics making cross-trial comparison challenging [10, 11•,
70, 71]. Although the use of these pediatric-inspired reg-
imens has improved outcomes in older adults, these stud-
ies are not without concerns regarding increased
treatment-related toxicity, as both the GRALL-2003 and
GRALL-2005 trials noted a poorer tolerance of
asparaginase in the older population of their study cohort
[70, 71].

2) What is the optimal formulation of asparaginase? With
its prolonged half-life, the PEGylated form of
asparaginase is currently the preferred option for most
regimens. As previously mentioned, the PEG component
of pegaspargase is the most common cause of antibody
formation (and subsequent hypersensitivity and inactiva-
tion). Asparaginase glycosylation is being investigated as
an alternative to PEGylation, with evidence that this ap-
proach could yield an enzyme that is still active, but less
prone to an immunogenic response and resultant inacti-
vation [72, 73]. Efforts to reduce incidence of
asparaginase inactivation will be especially important in
light of the ongoing shortage of Erwinia-derived
asparaginase, which limits treatment options in patients
who are no longer able to receive pegaspargase due to
hypersensitivity and inactivation.

3) How else can we optimize prophylaxis and/or treatment
of pegaspargase-related toxicities?Much of this manage-
ment remains uncertain and would benefit from larger,
prospective clinical trials specifically in the adult popula-
tion. Areas of interest include the role of prophylactic
anticoagulation and ATIII repletion [44, 45]; the utility

of L-carnitine in treating asparaginase-induced
hyperbilirubinemia [60, 74, 75]; and the use of prophy-
lactic octreotide in APP, which has been used in case
reports of patients who developed APP and required re-
exposure to pegaspargase [76, 77].

4) What are the options if a patient is unable to tolerate
asparaginase? Even with appropriate toxicity manage-
ment, some ALL patients will require permanent
asparaginase discontinuation due to side effects. The
question of how to best manage these patients remains
unanswered, and future studies are required to determine
the best course of action in these instances, including
earlier incorporation of allo-HCT in the treatment
paradigm.

Conclusion

Pegaspargase is an essential component of the pediatric-
inspired regimens that have significantly improved the out-
comes in adult ALL. Although a lack of familiarity with its
unique toxicity profile can make pegaspargase a challenge to
manage, the majority of these toxicities are reversible, do not
lead to significant mortality, and can be treated supportively
and without its permanent discontinuation. By properly iden-
tifying and managing pegaspargase side effects and avoiding
premature or unnecessary discontinuation, we could ensure
that adult ALL patients achieve maximum clinical benefit
from this medication.
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