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Introduction

Children being treated for acute lymphoblastic leukemia (ALL) are frequently affected by asparaginase-associated pancre-
atitis. Additionally, pancreatitis is among the most troublesome and frequent side effects of asparaginase therapy and is a
significant contributor to early drug discontinuation and poor outcomes. There are inadequate odds ratios for known risk fac-
tors, such as asparaginase dosage, advanced age, and single nucleotide polymorphisms, to predict pancreatitis occurrence.
The goal of this study was to use machine learning to develop a predictive model for asparaginase-induced pancreatitis in
pediatric ALL patients.

Methods

Data were collected from 711 patients who had childhood ALL and received asparaginase. Pancreatitis was defined as serum
amylase and/or lipase levels greater than three times the upper limit of normal or acute pancreatitis on abdominal images.
One month from the time of asparaginase administration for each patient was defined as one "timestep", and when asparagi-
nase was administered thereafter, it was defined as a new individual timestep. Each timestep was defined as one training case,
and a case in which pancreatitis occurred at that timestep was defined as an event. Finally, 3193 training cases were defined in
atotal of 711 patients. The physical measurement results, prescription codes, blood test results, and blood transfusion history
data were collected from electronic health records (HER) during the entire treatment period of the patients. Among these
are age, body mass index, body surface area, gender, type of asparaginase (Native, Erwinia, or Pegylated), previous history
of pancreatitis, cumulative number of asparaginase administrations, and asparaginase change history before the current time
point. The results of 47 blood tests on the start date of asparaginase in each timestep were also used as predictive variables
(Figure 1). Using logistic regression, Random forest, and XCBoost as machine learning methods, we assessed a model pre-
dicting asparaginase-associated pancreatitis through 5-fold cross-validation. Performance indicators such as area under the
receiver operating characteristic curve (AUC) score, Precision Recall (PR) score, FO.5 score, and F2 score were employed to
evaluate the binary classification of imbalanced data. The selection of the model was determined based on these two criteria.
Results

When considering the F(0.5+F2.0)/2 score as the basis for model selection, the logistic regression model demonstrated an
AUC of 81% (PR 32.86%, F(0.5+F2.0)/2 score 23.23%). On the other hand, the XGboost model exhibited an AUC of 79% (PR
33.7%, F(0.5+F2.0)/2 score 32.07%), while the Random Forest model achieved an AUC of 84% (PR 33.34%, F(0.5+F2.0)/2 score
39.48%). Among these models, the Random Forest model demonstrated the highest predictive power.

When the model was chosen using the PR score, the logistic regression model achieved an AUC of 80% (PR 34.97%,
F(0.5+F2.0)/2 score 22.08%), whereas the XGboost model achieved an AUC of 79% (PR 31.58%, F(0.5+F2.0)/2 score 31.6%).
Also, it was seen that the Random Forest model had the best performance across all metrics, with an AUC of 85%, a precision-
recall (PR) score of 32.26%, and a F(0.5+F2.0)/2 score of 36.4% (Figure 2, left).
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According to Shapley values, it is evident that some parameters, namely greater lipase levels, higher cumulative asparaginase
dosages, higher amylase levels, higher glucose levels, and older age, have significantly contributed to the occurrence of
asparaginase-associated pancreatitis (Figure 2, right).

Conclusions

A machine learning model was employed to successfully forecast the occurrence of acute pancreatitis following the adminis-
tration of asparaginase in pediatric patients with AAL. This study specifically focused on making predictions regarding pan-
creatitis within a month based on the test results obtained at the commencement of asparaginase treatment. This approach
offers the potential for promptly predicting the development of pancreatitis. In further stages, following external validation
and prospective observational clinical trials, the prediction model has the potential to be included in the EHR and serve as a
Clinical Decision Support System (CDSS).
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Figure 1. Data scheme for prediction model
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Figure 2. Best model from Random Forest.
AUC & PR curves (left), Feature importance map by SHAP value (right)
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