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Pegaspargase
Two pediatric case studies of delayed urticaria preceding 

anaphylactic reactions postadministration
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A
sparaginase is a stan-

dard chemotherapy 

treatment for pediatric 

acute lymphoblastic leu-

kemia (ALL) (Heo et al., 

2019; Marini et al., 2019). Administration 

is associated with risk of hypersensitivity 

reactions (HSRs), including anaphy-

laxis, angioedema, cough, and local or 

diffuse erythema and urticaria (Burke & 

Rheingold, 2017; Pidaparti & Bostrom, 

2012). These reactions occur in 3%–41% of 

patients receiving asparaginase (Burke et 

al., 2018). Reactions may be immediate or 

delayed and can vary in severity in relation 

to both patient- and treatment-related 

factors. Although anaphylactic reactions 

typically occur within minutes to hours, 

delayed reactions have been reported 

within a few days of administration (Burke 

& Rheingold, 2017).

There are five formulations of aspar-

aginase: Escherichia coli (E. coli)–derived, 

pegylated (pegaspargase), Erwinia, cala-

spargase, and recombinant crisantaspase 

(Jazz Pharmaceuticals, 2019; Marini et 

al., 2019). Pegaspargase was created to 

decrease the incidence of HSRs, the de-

velopment of neutralizing antibodies, and 

the frequency of administration (Heo et 

al., 2019). Known hypersensitivity to E. coli 

asparaginase increases the risk of pegas-

pargase reactions (Burke et al., 2018). 

Pegaspargase can administered by intra-

muscular or IV routes; both are associated 

with HSR risk (Beaupin et al., 2017; Burke et 

al., 2018; Hasan et al., 2017). Differences in 

reaction definitions, reporting, and patient 

risk may contribute to variations in report-

ed reaction rates. In addition, reactions 

occurring outside the healthcare setting 

and those that are self-managed may be un-

derreported (Beaupin et al., 2017). 

At a children’s hospital in the midwest-

ern United States, two patients experienced 

disseminated urticaria about two weeks 

after their second dose of IV pegaspargase. 

Both patients subsequently developed 

anaphylaxis with the third pegaspargase in-

fusion. Remaining alert for the occurrence 

of unusual and delayed reactions to pegas-

pargase is important as advanced practice 

nurses consider individualized reaction 

risk. 

Case Study 1

Patient A is a two-year-old male diagnosed 

with very high-risk pre–B-cell ALL treated 

on the Children’s Oncology Group proto-

col AALL1131. This protocol entails about 

three and half years of therapy for males, 

with phases including induction, consol-

idation, interim maintenance I, delayed 

intensification, and maintenance (Burke et 

al., 2019). Very high-risk patients also un-

dergo a second interim maintenance phase. 

Pegaspargase is given once in induction, 

twice in consolidation, twice in delayed 

intensification, and twice in interim main-

tenance II (Burke et al., 2019). Patient A 

tolerated the first dose of IV pegaspargase 

without reaction. The second infusion was 

paused twice for a total of eight minutes, 

once for two short coughing episodes and 

once for sudden restlessness and irritabil-

ity. He recovered quickly with each pause. 

The infusion was completed without ad-

ditional issues or need for medications, 

but persistent vomiting and decreased 

intake developed soon after discharge. This 

Pegaspargase, a chemotherapy drug 

known to improve survival outcomes 

in acute lymphoblastic leukemia, is 

associated with a risk for hypersensi-

tivity reactions. At a children’s hospi-

tal in the midwestern United States, 

two patients developed unusual 

reactions consisting of disseminated 

urticaria about two weeks after 

their second dose of pegaspargase. 

Both patients then proceeded to 

have severe anaphylaxis with the 

third dose of pegaspargase. These 

cases highlight the importance of 

advanced practice nurses being alert 

for the occurrence of unusual and 

delayed reactions to chemotherapy 

administration. 

AT A GLANCE

 ɔ Pegaspargase is linked to 

hypersensitivity reaction risk; 

hypersensitivity reactions typically 

occur within a few minutes to 

hours of the infusion. 

 ɔ Disseminated urticaria, appearing 

about two weeks after a second 

infusion of pegaspargase, pre-

ceded anaphylactic reactions to a 

third infusion in two patients with 

acute lymphoblastic leukemia. 

 ɔ Advanced practice nurses should 

be alert for delayed and unusual 

reactions to pegaspargase and 

consider the risks of hypersensi-

tivity reaction in all patients. 
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"Remaining alert for the occurrence 
of unusual and delayed reactions 
to pegaspargase is important as 
advanced practice nurses consider 
individualized risk."

continued for more than a week, prompting 

an overnight admission 11 days after pegas-

pargase administration. Inpatient treatment 

included fluid and electrolyte supplementa-

tion, along with scheduled metoclopramide, 

ondansetron, and ranitidine. His symptoms 

improved, and he was discharged the next 

day. His mother called two days later (13 

days after his second pegaspargase dose) 

to report widespread generalized urticaria. 

Diphenhydramine was prescribed, and the 

rash resolved in 48 hours. 

Patient A returned for the second part 

of the consolidation phase, including his 

third dose of pegaspargase, six weeks later. 

As per protocol at the time, no standard 

HSR premedications were administered. 

Eight minutes after the infusion started, he 

developed severe anaphylaxis, exhibiting 

coughing, gagging, and perioral and perior-

bital swelling. He subsequently developed 

laryngeal edema; his blood pressure and 

oxygen saturation declined; and he required 

intubation with intensive care manage-

ment. The patient recovered with scheduled 

steroids and diphenhydramine. He was ex-

tubated within 24 hours and discharged to 

home on the second day of hospitalization. 

Case Study 2

Patient B is a three-year-old male with 

high-risk pre–B-cell ALL, also treated 

on Children’s Oncology Group protocol 

AALL1131. His first dose of IV pegaspar-

gase was completed without reaction. He 

received his second dose in the consoli-

dation phase. About 10 minutes into the 

infusion, he began coughing, developed 

audible wheezing, and complained of 

lower abdominal pain. The infusion was 

paused for five minutes, IV diphenhydr-

amine was given, symptoms improved, 

and the infusion was restarted at a slower 

rate. Nausea and lower abdominal pain 

returned at completion of the infusion, 

prompting an overnight admission and 

scheduled diphenhydramine. He was 

discharged in the morning without any 

additional symptoms. However, 11 days 

postpegaspargase infusion, Patient B pre-

sented to the emergency department with 

complaints of fever, vague abdominal pain, 

and decreased appetite. He received anti-

biotics and was discharged. He returned 

for scheduled chemotherapy 14 days 

after the second dose of pegaspargase. 

On admission to the clinic and prior to 

receiving any medications, disseminated 

urticaria of unknown etiology was noted. 

Diphenhydramine was initiated in the 

clinic and prescribed for home. The rash 

resolved within 24 hours. 

Patient B received his third pegaspar-

gase infusion four weeks after the second 

dose. At this time, new premedication 

guidelines had been implemented, includ-

ing administration of diphenhydramine, 

ondansetron, and hydrocortisone, and 

standard infusion time was lengthened 

from one to two hours. He had received 

less than 2 ml of pegaspargase when he de-

veloped shortness of breath, facial edema, 

decreased oxygen saturations, and hypo-

tension. He was admitted for intensive 

care management with fluids, diphenhydr-

amine, steroids, and albuterol. Intubation 

was not required, and he was discharged 

two days later. 

Discussion

HSR is a known risk of asparaginase ad-

ministration (Marini et al., 2019). The 

presentation of delayed urticaria pre-

ceding anaphylaxis with the next dose of 

pegaspargase, as described in these case 

studies, is unique to the literature. Both 

patients experienced nonspecific ab-

dominal pain and irritability during their 

second doses, but they were able to com-

plete the full infusion with dose pause and 

infusion rate adjustments. The urticarial 

rash emerged 13–14 days after the second 

dose of pegaspargase. Patient B’s urti-

caria had no suspected etiology, whereas 

Patient A’s urticaria was initially attribut-

ed to medications or oral supplementation 

received while hospitalized. Both patients 

experienced immediate and severe re-

actions to the subsequent pegaspargase 

dose. In hindsight, the similarities of both 

patients’ rashes suggest the possibility of 

delayed pegaspargase reactions.

According to the available literature, 

urticaria usually develops during or within 

a few hours of asparaginase, whether ad-

ministered via IV or intramuscular routes 

(Burke & Rheingold, 2017). Several pub-

lished reports highlight this expected 

time frame for both IV and intramuscular 

pegaspargase, as well as other aspara-

ginase formulations. In a retrospective 

review of 492 patients with ALL receiving 

IV pegaspargase, 63 patients experienced 

HSRs ranging from mild rash and flushing 

to life-threatening anaphylaxis (Browne 

et al., 2018). All but one reaction occurred 

during the 60-minute infusion; a single de-

layed reaction occurred 199 minutes after 

completion of the infusion (Browne et al., 

2018). 

In another retrospective review, 79 

of 615 patients receiving intramuscular 

pegaspargase according to AALL2008, a 

Nordic Society of Pediatric Hematology 

and Oncology protocol, experienced 

HSRs (Henriksen et al., 2015). All reac-

tions occurred within one hour and 50 

minutes of the injection, with the most 

delayed reactions developing 24–36 hours 
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after administration (Henriksen et al., 

2015). 

A case report published by Spiegel et 

al. (1980) reviewed three separate patients 

who had hypersensitivity reactions to in-

tramuscular E. coli asparaginase. Patients 

experienced restlessness, periorbital 

swelling, urticaria, and generalized rashes 

or pruritus 1.5–48 hours after administra-

tion (Spiegel et al., 1980). 

Kloos et al. (2016) reviewed reactions to 

IV asparaginase in patients treated on three 

Dutch Childhood Oncology Group proto-

cols: ALL-11, ALL-10, and CoALL 08–09. 

The ALL-11 and CoALL 08–09 protocols 

included pegaspargase throughout all 

phases of treatment, whereas the ALL-10 

protocol contained E. coli asparaginase in 

the first phase and pegaspargase in the re-

maining phases (Kloos et al., 2016). Of the 

24 patients who developed reactions, 83% 

reacted to pegaspargase (Kloos et al., 2016). 

Most reactions occurred within 60 minutes 

of the infusion; the most delayed reactions 

occurred within 24 hours of the pegaspar-

gase infusion start time and consisted of 

rash, urticaria, or fever (Kloos et al., 2016). 

Petersen et al. (2014) evaluated patients 

with ALL who received IV or intramuscu-

lar pegaspargase. Reactions were reported 

in 48 of 318 patients. Twenty-eight reac-

tions occurred within 30 minutes, with 23 

of those occurring within the first 10 

minutes (Petersen et al., 2014). The most 

delayed reactions were described as oc-

curring “several hours” later or the “next 

day” (Petersen et al., 2014, p. 314). 

Conclusion

Delayed urticaria occurring about two 

weeks after pegaspargase has not previous-

ly been reported and may be a parameter 

to consider in treatment planning and pa-

tient assessment. Delayed reactions, such 

as urticarial rashes, occurring weeks after 

pegaspargase infusion may occur while pa-

tients are at home. If patients are not under 

direct clinical observation, the potential 

for self-treatment and underreporting to 

and among the healthcare team is possi-

ble. Greater attention and observation, as 

well as additional research, are needed to 

draw any conclusions. This article hopes 

to inform clinicians of the importance of 

remaining alert for potential delayed and 

unusual reactions. Evidence continues to 

evolve in practice, and observations may 

contribute information to treatment plan-

ning, patient monitoring, and education. 

Informing patients and families of symp-

toms to watch for and the duration of time 

that reactions are possible is imperative 

(Woods et al., 2017). 
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