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Adverse reactions to Erwinia asparaginase and pegaspargase in the treatment of
acute lymphoblastic leukemia in children

HUANG Shan, GUAN Yujie,SONG Lili, SHI Lihuan, LIU Wei
( Department of Hematology and Oncology , Children’s Hospital Affiliated of Zhengzhou University , Zhengzhou 450018, China)

Abstract Objective To compare the adverse reactions to pegasparaginase (PEG-ASP) and Erwinia asparaginase (ASP) in the treat-
ment of pediatric acute lymphoblastic leukemia (ALL) and to provide clinical guidance for treatment. Methods A total of 13 patients
who were switched from PEG-ASP to Erwinia ASP due to allergic reactions during the induction phase of ALL treatment at the Depart-
ment of Hematology and Oncology, Children’s Hospital Affiliated of Zhengzhou University between February 2022 and February 2023
were selected as the case group. A control group of 26 patients treated with PEG-ASP and matched for sex at a ratio of 1 : 2 was also
selected. Pre- and post-treatment coagulation function, blood biochemistry,blood ammonia level ,and gastrointestinal reactions were
compared between the groups. Results There were no significant differences in AST,TB,UB,TC,TG,AMY,UN, Cr,APTT,and Fbg
levels between the two groups, pre- and post-treatment. However, ALT, GGT,BB, and Glu levels were higher in the control group , whereas
albumin was lower than in the case group (P < 0.05). Both groups had an increased post-treatment blood ammonia level (P < 0.05),with
significantly a higher level observed in the case group than in the control group (P < 0.001). No significant differences in adverse gastro-
intestinal reactions were observed between the two groups. Conclusion Erwinia ASP and PEG-ASP affected liver function in pediatric
ALL re-induction therapy with minimal effects on coagulation and weaker gastrointestinal reaction. Erwinia ASP significantly affected the
blood ammonia level ,and both treatments caused mild gastrointestinal reactions. Regular blood ammonia monitoring, post Erwinia ASP
treatment , is recommended.
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Tab.1 Comparison of laboratory results before and after re-induction treatment between the two groups
Pre-induction Post-induction
Index Pa Ph Pe Pd
Control group Case group Control group Case group
ALT (U/L) 18.63 +4.83 15.26 +3.20 41.76 +7.86 18.43 £ 6.53 0.030 <0.001 <0.001 0.110
AST (U/L) 20.52 +5.05 19.59 +4.13 29.52 + 1.07 23.02 £4.70 0.570 0.080 0.006 0.030
GGT (U/L) 26.27 +8.77 17.90 £ 6.33 50.00 + 8.42 17.00 £9.17 0.040 <0.001 0.006 0.630
TB (mmol/L) 10.41 £3.42 9.55 £ 3.61 13.14 £ 8.76 10.32 +4.29 0.470 0.280 0.050 0.600
BB (mmol/L) 3.09 £ 1.34 3.65+2.34 4.36 +4.05 2.14 £ 1.10 0.350 0.010 0.070 0.050
UB (mmol/L) 7.32 +£2.69 5.89 +2.88 8.78 +5.48 8.18 +£3.40 0.140 0.710 0.100 0.070
TC (mmol/L) 3.05+£0.74 2.77+0.74 3.30+1.03 3.13+1.14 0.280 0.640 0.060 0.140
TG (mmol/L) 0.69 +0.22 0.53 £0.20 1.25 £ 1.06 1.10 £ 0.64 0.050 0.630 0.010 0.005
ALB (g/L) 39.44 £2.34 41.28 +2.96 34.61 +4.68 38.34 +4.48 0.040 0.020 <0.001 0.090
Glu (mmol/L.) 4.11£0.62 3.68 £0.19 4.62 +0.88 3.48 £0.50 0.020 <0.001 0.010 0.120
AMY (U/L) 39.02 £ 12.39 41.25+16.27 57.30 £37.02 49.99 + 14.26 0.640 0.500 0.020 0.060
UN (mmol/L) 422+1.34 3.98 +0.84 5.80 £ 1.98 6.17 £ 1.58 0.560 0.570 0.002 0.002
Cr (umol/L) 22.59 +5.07 36.82 +6.26 24.13 +7.39 23.64 + 6.46 0.200 0.840 0.130 0.400
APTT (s) 33.39 £ 7.47 29.92 +5.27 36.44 + 8.67 39.03 = 10.99 0.150 0.430 0.060 0.002
Fbg (g/L) 1.36 £ 0.25 1.41+0.17 1.29 £0.75 1.17£0.39 0.510 0.580 0.660 0.050

ALT, alanine aminotransferase ; AST , aspartate aminotransferase; GGT,y-glutamyl transferase ; TB, total bilirubin; BB, binding bilirubin; UB, unbound

bilirubin; TC,total cholesterol; TG, triglyceride; ALB, albumin; Glu,blood glucose; AMY ,amylase; UN,urea nitrogen; Cr, creatinine ; APTT, activated

partial thromboplastin time ; Fbg, fibrinogen. Pa, inter-group comparison pre-treatment ; Ph, inter-group comparison post-treatment ; Pe , pre- and post-treat-

ment comparison of PEG-ASP; Pd, pre- and post-treatment of comparison of Erwinia ASP.
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FR2 2HBFRATRIRMLEKFILE (umol/L)
Tab.2 Comparison of the ammonia level before and after re-induction treatment between the two groups (umol/L)

Group Pre-induction 48 h post-induction 7 d post-induction 10 d post-induction 14 d post-induction
Control 20.02+7.13 27.28 +9.54" 47.97 +18.02” 5222 + 13.64” 26.32 +9.49”
Case 13.90 + 4.66 281.99 + 70.70" 312.97 +91.80” 198.23 = 89.82” 86.75 £ 1.19”
Ut 2.78 12.93 1031 5.83 4.06

P 0.008 <0.001 <0.001 <0.001 0.001

1) P<0.01,2) P<0.001,3) P<0.05 vs. pre-induction.
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