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Project Aim: Assess feasibility and evaluate the impact of an asparaginase dose capping protocol at a pediatric oncology 
institution 

Asparaginase in pediatric acute lymphoblastic 
leukemia (ALL)/lymphoblastic lymphoma (LLy):
● Pediatric ALL/LLy survival rates have dramatically improved 

over the past several decades and now exceed 90%1

● Asparaginase is a cornerstone of therapy that improves 
remission and survival rates2. Acts via depletion of 
asparagine, inducing apoptosis in leukemia cells3,4. 
Associated with significant toxicities including 
hypersensitivity,  pancreatitis, thrombosis, encephalopathy, 
and metabolic disturbances2,5-8

● Toxicity is dose-dependent, with a higher risk in older and 
obese patients6,11
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Dosing considerations:
● Adult protocols cap asparaginase dose at 3750 IU to limit 

toxicity12

● Historically, pediatric protocols dose by body surface area at 
2500 IU/m², often exceeding doses in adult counterparts13

Dose-Capping Protocol:
● In October 2022, Children’s Hospital Colorado instituted a 

dose capping protocol in which patients > 10 years old and 
with body mass index (BMI) > 30 at diagnosis were capped 
at 3750 IU

● Serum asparaginase activity (SAA) levels were obtained per 
institutional standard at days 0 (peak), 7 (when able) and 14

Asparaginase-Associated Toxicities
● Retrospective Cohort

○ N=24/25 (96%) patients experienced at least one asparaginase-associated toxicity with 
infectious (n=34 AE’s), liver/GI (n=26 AE’s), and hypersensitivity reaction (n=8 AE’s) events 
as the most common; 76 total toxicities were identified.

○ N=23/25 (92%) patients experienced at least one unscheduled admission, with N=4 (16%) 
requiring PICU admission at least once, and N=9 (36%) requiring treatment delay > 2 
weeks due to their toxicities

● Prospective Cohort
○ N = 3/3 (100%) patients experienced at least one asparaginase-associated toxicity with 

Liver/GI (n=9 AE’s) and Infectious (n=2 AE’s) events as the most common; 13 total 
toxicities were identified.

○ N=3/3 (100%) patients experience at least one unscheduled admission, with N = 0 (0%) 
requiring PICU admission, and N=2/3 (67%) requiring treatment delay > 2 weeks due to 
their toxicities

Limitations:
● Small sample size, with only 3 patients treated on the prospective dose-capped cohort thus far
● Limited to patients treated at Children’s Hospital Colorado, with demographic limitations

○ 80% of patients were White or Hispanic
● Heterogeneity in the cohort (e.g., Ph+ vs. Ph- ALL) may have influenced treatment regimens and 

toxicity outcomes
● Observational nature of the study may introduce confounding variables, such as institution-specific 

protocols (e.g., central line exchanges), affecting toxicity rates (e.g., catheter-related infections)
● Asparaginase-associated toxicities are likely multifactorial and not solely due to asparaginase (e.g., 

hyperglycemia likely a result of corticosteroids and asparaginase)

Future Directions:
● Enrollment is ongoing for the prospective dose-capping protocol
● Will analyze differences in asparaginase associated toxicities and 

long term outcomes between cohorts as more patients complete 
therapy with dose-capped protocol

● Consideration to include patients from other pediatric institutions 
to increase the power and generalizability of the study 

Study Design
● Retrospective Cohort

○ Diagnosed with ALL/LLy between 2011-2021
○ BMI > 30, Age > 10 years at diagnosis
○ Asparaginase dosing at 2500 IU/m2

● Prospective Cohort
○ Diagnosed with ALL/LLy after October 2022
○ BMI > 30, Age > 10 years at diagnosis
○ Asparaginase dosing capped at 3750 IU

Data Collection
● Patient demographics, diagnosis, asparaginase doses, 

toxicities (start of induction to start of maintenance), 
unscheduled admissions, treatment delays (>2 weeks) 
and outcomes

● Asparaginase-Associated Adverse Events (AEs, per 
CTCAE v5)
○ Allergic reaction/anaphylaxis
○ Thrombosis, coagulopathy
○ Hyperglycemia, hypertriglyceridemia, 

hyperbilirubinemia, transaminitis, pancreatitis
○ Infections
○ Seizures, encephalopathy

Figure 4. SAA Levels of patient ID 28 per pegaspargase infusion.

Serum Asparaginase Activity (SAA)

Figure 5. SAA levels of patient ID 29 per pegaspargase infusion. Figure 6. SAA levels of patient ID 30 per pegaspargase infusion. Day 7 and 14 SAA 
levels not resulted for Doses 4 and 5 due to presence of persistent lipemia.

Table 1:  Baseline characteristics of retrospective and prospective cohorts

Patient Characteristic Retrospective Cohort
(n=25)

Prospective Dose Capped Cohort 
(n=3)

Age at Diagnosis (median, years) 15 (range 11-21) 13 (range 13-17)

Gender Male- 14(56%)
Female- 11 (44%)

Male- 3 (100%)
Female- 0 (0%)

Absolute BMI at Diagnosis (median, kg/m2) 34.3 (range 29.9-51.0) 33.77 (range 33.36-35.85)

Race and Ethnicity Hispanic, Any Race- 10 (40%)
White and Not Hispanic -10 (40%)
Black or African American, Not Hispanic or Unknown 
Ethnicity- 3 (12%)
Multiple and Not Hispanic- 1 (4%)
Unknown and Not Hispanic- 1 (4%)

Hispanic, Any Race- 2 (67%)
White and Not Hispanic -1(33%)

Primary Diagnosis B-Cell Acute Lymphoblastic Leukemia (B-ALL)- 20 
(80%)
T-ALL or T-LLy- 3 (12%)
Philadelphia Positive B-cell Acute Lymphoblastic 
Leukemia (Ph+ B-ALL)- 2 (8%)

B-Cell Acute Lymphoblastic Leukemia (B-ALL)- 3 
(100%)

Number of Doses of Asparaginase Per Patient (median) 4 (range 1-8) 4.5 (range 2-7)

Asparaginase Dose (median, IU) 5,225 (range 2,790-6,675) 3750

Asparaginase-Associated Toxicities

Table 2: Total asparaginase-related toxicities by category in each cohort.

Figure 1. Total Adverse Events by Phase of Therapy in the 
Retrospective Cohort

Figure 2. Total Adverse Events by Phase of Therapy in the Prospective 
Cohort

Event-Free Survival (EFS) and 
Overall Survival (OS) of 
Retrospective Cohort

Figure 3. With a median follow-up time of 5.6 years, 5-year EFS is 69.14% (95% CI, 52.17% to 
91.61%) and the 5-year OS is 84% (95% CI, 70.79% to 99.67%) 

Table 3: Proportion of patients enduring treatment delays due to 
asparaginase-associated toxicities

EFS and OS of Retrospective Cohort1

● 5-year EFS of 69.14% is less than reported EFS rates of ~85%, however this cohort is 
comprised entirely of high-risk patients that may explain this difference

● 5-year OS of 84% is consistent with reported OS rates of ~90%
Serum Asparaginase Activity (SAA)
● SAA levels at day 7 and/or 14 achieved therapeutic levels in n=15/16 doses across 3 

dose-capped patients
● Patient ID 29 was found to have undetectable SAA levels on day 7 and 14 following dose 2 and 

was un-capped for their third dose. The patient experienced a hypersensitivity reaction with 
Dose 3, suggesting the development of neutralizing antibodies with Dose 2 leading to the rapid 
clearance that was seen with the associated SAA draws.

Impact: This study demonstrates that dose-capping asparaginase in higher risk ALL/LLy patients (age > 10, BMI > 30) is feasible, with 15/16 doses achieving therapeutic 
SAA levels and characterized frequency and types of asparaginase-associated adverse events in a historic cohort of higher risk pediatric and adolescent ALL/LLy patients.


