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Detection of potential drug-drug interactions for drug-induced liver injury
using machine-learning algorithms

AKIMOTO, Hayato
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The number of elderly patients receiving polypharmacy tends to increase by
the aging of Japan®s population. One of the most common adverse drug events is liver injury, and
these patients receiving polypharmacy may be unintentionally prescribed drugs that increase the risk

of liver injury. In this study, potential drug-drug interactions for increased risk of drug-induced
liver injury were identified from electronic medical records using machine learning models. The
machine learning models such as the logistic least absolute shrinkage and selection operator (LASSO)
model and the gradient boosting decision tree model showed better predictive performance than
multiple logistic regression model, one of the traditional statistical models, and suggested that
the combination of diclofenac and famotidine significantly has been associated with an increased
risk of drug-induced liver injury.
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Steps in parameter tuning are as follows:

1) Learning rate (eta, default=0.3) was fixed at 0.1.

2) Ten-fold cross-validation for the training set was performed using the eta and other
default parameters to determine the best iterations (* nrounds’ , set at 343).

3) Grid search was performed with fixed learning rate and the best iterations to
determine the rest of the hyperparameters minimizing misclassification error rate for
the training set.

Search space is as follows:

‘ max_depth’ : {2, 4, 6, 8, 10}

min_child_weight’ : {ranged from 1 to 20 by 1}

gamma’ : {ranged from 0 to 20 by 1}
* colsample_bytree’ : {ranged from 0.5 to 1.0 by 0.1}
* subsample’ : {ranged from 0.5 to 1.0 by 0.1}
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