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Immune-related adverse events of immune checkpoint inhibitors in balance with therapeutic response
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Immune checkpoint inhibitors demonstrate therapeutic effects in various cancers such as lung cancer;
however, serious adverse events occur in approximately 10-20% of cases. While the occurrence of
adverse events is undesirable, the administration of immune checkpoint inhibitors is warranted in
cases where 1) no other effective treatment options are available and 2) a positive correlation with
therapeutic efficacy has been suggested. Therefore, patient care should be based on balancing the
benefits of treatment with the occurrence of adverse events, and predictive methods that contribute
to this are desired

In this study, we studied a cohort of lung, skin and other cancer patients who received treatment
with immune checkpoint inhibitors as standard therapy. We aimed to identify clinical and hematological
test data related to drug-induced lung damage, thyroid dysfunction, and gastrointestinal
inflammation/diarrhea, as well as genetic factors, and to understand the relationship between adverse
events and treatment efficacy. We then constructed a machine learning—based predictive model for
adverse events that is capable of operating in a clinical setting. Our objective was to propose
patient care policies that take into account the balance between treatment efficacy and adverse
events.

We obtained clinical and blood test information, as well as information on adverse events such as
drug-induced lung injury, thyroid dysfunction, and colitis/diarrhea, from a cohort of lung, skin and
other cancer patients who received immunotherapy with immune checkpoint inhibitors as standard therapy.
They were 1,133 cases treated with monotherapy and 250 cases treated with combination therapy with
cytotoxic anticancer agents. Genome information was also obtained from 741 cases to define their HLA
alleles. We performed an association analysis of the adverse events with clinical and blood test
information as well as HLA genotypes. The results revealed that adverse events are associated with
therapeutic efficacy and that organ dysfunction and medical history are risk factors for the occurrence
of adverse events in the affected organs. Furthermore, we identified HLA alleles and blood test values
associated with each adverse event. Interstitial lung disease, which is more prevalent in Japanese
patients compared to Western patients, was defined as a high-priority adverse event for prediction.
We demonstrated that the occurrence of adverse events can be predicted to a certain extent based on
the combination of clinical factors such as medical history and HLA alleles. Based on our finding
that adverse events are associated with therapeutic efficacy, we recommend a care policy that takes
into account organ dysfunction and medical history when predicting and managing adverse events

Regarding prediction, ongoing verification is necessary due to the possibility of additional
combinatory therapies and applicable cancer types emerging after the study. This continued
verification may lead to the subdivision of adverse event-related factors by cancer type and medication
specificity. Genetic associations with adverse events, such as those observed with HLA genes, would
be able to be incorporated into existing gene panel tests. If information on adverse events can be
provided through health insurance—-based gene panel testing, not only treatment selection but also

cancer genome medicine with high originality and innovation can be promoted in Japan.



