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Methods
 IRB-approved single-center retrospective study of doses of pegaspargase 

received between 11/15/15 and 11/15/19

 Doses were divided into two groups as described by Figure 1.

 Inclusion criteria: doses of pegaspargase administered to adult patients (age ≥18)

 Exclusion criteria: doses of pegaspargase administered within 28 days following 
last dose of pegaspargase

 Criteria for toxicity outcomes were defined as per the Common Terminology for 
Adverse Events (CTCAE) version 5.0.

 Toxicity outcomes were collected for 28 days following pegaspargase 
administration.

 Asparaginase products are a cornerstone of therapy for acute lymphoblastic 
leukemia (ALL);1 they are also incorporated into regimens for the treatment of 
acute myeloid leukemia2 and natural killer/T-cell lymphoma.

 Pegaspargase, a pegylated version of E. coli-derived asparaginase, was approved 
in 2004 for the treatment of patients with ALL in the first-line.3

 Pegaspargase-related toxicities are potentially life-threatening, and include 
aberrancies in coagulation, as well as liver and pancreatic toxicity.3

 Studies such as CALGB 95114 and a prospective study by Douer et al5 have 
examined utilizing lower doses of pegaspargase that seek to minimize toxicity 
while preserving efficacy.

 UMGCCC implemented a pegaspargase guideline in 2017 to guide dosing of 
pegaspargase, as well as recommendations for the management of 
hepatotoxicity, pancreatitis, thromboembolism, and bleeding.6

 The 2018 update to the UMGCCC guidelines amended the pegaspargase dose to 
2500 units/m2 with a cap at one vial size (3750 units).6

 The purpose of this study is to determine the impact of pegaspargase dose-
capping on the incidence of pegaspargase-related adverse events.

Characteristic
Dose Non-

Capped
Dose Capped P value

Age, years, median

(range) 
32 (18, 61) 39 (21, 70) 0.049

Gender, n(%) NS

Female 20 (25) 9 (21.9)

Male 60 (75) 32 (78.1)

Race, n(%) 0.005

African American 9 (11.2) 15 (36.6)

Asian 5 (6.2) 0

Hispanic 13 (16.3) 3 (7.3)

White 41 (51.3) 18 (43.9)

Other 12 (15) 5 (12.2) 

BSA, m2, median (range) 1.9 (1.7, 2.7) 1.9 (1.4, 2.6) NS

ECOG, n(%) NS

0-2 66 (94.3) 39 (97.5)

3-4 4 (5.7) 1 (2.5)

Diagnosis, n(%) 0.0001

B-cell ALL 31 (38.8) 27 (65.8)

T-cell ALL 24 (30) 4 (9.8)

AML 19 (23.8) 1 (2.4)

Other 6 (7.5) 9 (22.0)

Disease status, n(%) NS

New 64 (80) 34 (82.9)

Refractory 6 (7.5) 1 (2.4)

Relapsed 10 (12.5) 6 (14.6)

Regimen, n(%) <0.0001

CALGB 10403 43 (53.7) 9 (21.9)

E1910 0 14 (34.1)

HAM-pegA 13 (16.3) 4 (9.8)

Other 24 (30) 14 (34.2)

Absolute pegaspargase 

dose, mean (SD)
4614.8 (722.9) --

Pegaspargase dose/m2 

mean (SD)
2475.6 (94.0) 1795.3 (358.8) <0.0001

No previous 

pegaspargase dose, n (%)
33 (41.3) 23 (56.1) <0.0001

Prior VTE, n (%) 26 (32.5) 5 (12.3) 0.016

 Primary objective: to compare the composite incidence of grade 3/4 
pegaspargase-related adverse events (thromboembolism, hemorrhage, 
hepatotoxicity, or pancreatic toxicity) in adult patients receiving pegaspargase 
2500 units/m2 capped at 3750 units to those receiving pegaspargase 2500 
units/m2 without a dose cap

 Secondary objective: to compare the incidence of each grade 3/4 pegaspargase-
related adverse event in patients receiving pegaspargase with or without a dose 
cap

Primary OutcomeEnrollment

 131 doses of pegaspargase were administered. Of these, 
10 doses were excluded from analysis.
 Excluded doses were all within 28 days of previous dose 

of pegaspargase
 Doses of pegaspargase were administered to 58 patients.

Composite Toxicity Dose Non-Capped Dose Capped

Yes, n (%) 29 (36.3) 20 (48.8)

 Adjusted relative risk was calculated using a multivariate 
model accounting for gender, age, BSA, baseline bilirubin, 
occurrence of prior venous thromboembolism, previous 
pegaspargase exposure, disease status, and regimen type.

Table 1. Baseline characteristics

Table 2. Overall incidence of composite toxicity

Secondary Outcomes

Characteristic
Dose Non-

Capped

Dose 

Capped
P value

Hepatotoxicity, n(%) 23 (29.1) 13 (31.7) NS

Grade 3 22 9

Grade 4 1 4

Pancreatic toxicity 3 (5.5) 7 (19.4) 0.0465

Grade 3/4 amylase elevation, n 1 3 NS

Grade 3/4 lipase elevation, n 1 4 0.045

Thromboembolism, n (%) 9 (11.3) 2 (4.9) NS

Grade 2 4 0

Grade 3 4 1

Grade 5 1 1

Hemorrhage, n (%) 7 (8.8) 9 (22.0) NS

Grade 3 6 2

Grade 4 1 3

Grade 5 0 4

Cause of death relating to 

pegaspargase, Yes
6 (42.9) 2 (20) NS

Discussion

Table 4. Serious pegaspargase-related adverse events

 Baseline Characteristics
 The median age in the dose capped group is the upper limit of the age group considered to 

be in the AYA population. Both groups saw wide age ranges spanning up to an age at which 
pegaspargase is not routinely used.

 The mean pegaspargase dose normalized by BSA in the dose non-capped group was 
numerically close to the 2500 units/m2 originally recommended by the package insert. The 
dose received in the dose capped group is closer to the 2000 units/m2 recommended by the 
January 2019 update to the package insert.7

 Outcomes
 Dosing pegaspargase at 2500 units/m2 with a maximum dose of 3750 units did not 

significantly affect the incidence of composite toxicity, possibly due to selection bias of 
patients who would be candidates for non-capped doses prior to the 2018 UMGCCC 
guideline revision. However, the adjusted relative risk of toxicity favored lower risk in the 
dose capped group, although this finding was not significant.

 The rate of hepatotoxicity is similar to the incidence observed in CALGB 10403, while the 
rate of pancreatitis and thromboembolism is greater. There was a significantly higher 
incidence of pancreatic toxicity in the dose capped group. 

 Patients previously exposed to pegaspargase likely received subsequent doses if previous 
dose was well-tolerated.

 Limitations
 The retrospective nature of this study is reliant on accurate documentation of adverse 

events, including clinical manifestations of hepatitis or pancreatitis.
 Interim guideline revisions that were made in 2018 changed monitoring and prevention 

strategies for thromboembolism and hemorrhage.
 By analyzing per dose, two patients in the dose non-capped group experienced previous 

pegaspargase-related venous thromboembolism, which influenced the baseline occurrence 
of this variable. Three patients who received pegaspargase multiple times dosed according 
to different strategies fell into both groups.

 Toxicities occurring outside the predefined 28-day window that may have been attributed to 
pegaspargase were not captured.

 Future Work
 Assessment of differences in efficacy between patients who received induction regimens 

including dose capped vs. non-dose capped pegaspargase; impact on incidence of 
hypersensitivity reaction necessitating switch to Erwinia chrysanthemi asparaginase 
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Figure 1. Study Groups

Pegaspargase dosed at 2500 mg/m2 with a maximum single dose capped at one 
vial size (3750 units) did not significantly reduce the incidence of pegaspargase-
related grade 3/4 hepatotoxicity, pancreatic toxicity, thromboembolism, and 
hemorrhage in adult patients.

Variable
Adjusted odds ratio 

(95% CI)

No previous pegaspargase exposure Ref

Previous pegaspargase exposure 0.17 (0.066, 0.44)

Table 5. Other variables associated with composite toxicity

NS: not significant
Other malignancies included N/K T-cell lymphoma, Burkitt’s lymphoma, and T-
cell lymphoblastic lymphoma.

Composite Toxicity, Yes Relative Risk (95% CI) P Value

Dose Non-capped, Crude 1.35 (0.87, 2.07) 0.17

Dose Non-capped, 

Adjusted
0.97 (0.54, 1.73) 0.93

Table 3. Relative risk for composite toxicity, dose non-
capped vs. dose capped


