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For serious adverse drug reactions that may lead to death or prolonged hospitalization, early
diagnosis, discontinuation of medication, and appropriate treatment are important to prevent severe
reactions. Among the reactions, Japan should take the lead in biomarker developments for drug—induced
interstitial lung disease (DILD), for which approximately 3,000 cases of serious adverse drug
reactions are reported to PMDA every year, and its incidence rate was reported to be several times
higher in Japanese patients than in overseas patients in some drugs. Severe cutaneous adverse reactions
(SCARs) are the most common reaction in the relieved cases by PMDA in Japan, and therefore, they are
the most important adverse drug reactions that need to be addressed

The objectives of this study were to

1) Perform clinical validation of five candidate biomarkers for DILD and SCAR using patient samples
with validated analytical methods. The relevance of these five biomarkers to the mechanism of adverse
drug reactions will be elucidated based on cell/tissue and genomic analyses derived from the patients
And finally, the data will be used for biomarker qualification by the PMDA.

2) Investigate the requirements for biomarker qualification for adverse drug reactions in the U.S.
and Europe, and propose regulatory requirements in Japan. Additionally, with regard to analytical
method validation, a separate “points to consider document” will be prepared for RNA biomarkers for
which no regulatory proposal has been issued

The results are as follows

1-1) Sample collection form the patients with adverse drug reactions

Regarding DILD, blood and clinical information were collected from 31 patients who developed DILD
(at the acute and recovery phases), 24 with idiopathic interstitial pneumonia, and 98 patients (from
pre—dose to daily) administered epidermal growth factor receptor tyrosine kinase inhibitors or immune
checkpoint inhibitors prospectively were collected. In addition, 3 and 4 cases of congestive heart
failure and lymphangitis carcinomatosa, respectively, which are apparently similar CT images with
DILD, were collected. For SCAR, blood and clinical information were collected from 69 patients with
SCAR (at the acute and recovery phases), and 113 patients with mild drug eruptions.

1-2) Analytical and clinical validations for 5 candidate markers, investigation on the related
mechanisms, and the Consultation on Pharmacogenomics/Biomarkers with PMDA

Three candidate biomarkers were targeted for DILD and two for severe drug eruptions

Among the DILD subtypes, diffuse alveolar damage (DAD) has a poor prognosis due to poor response to
treatment and leaves fibrosis even after recovery. In addition, it is difficult to determine whether
or not a patient has DAD from the imaging findings of early—stage DILD alone. Therefore, when DILD
is suspected, it is important to determine whether or not the disease type is DAD at an early stage
We found that serum stratifin would be useful as a new DAD biomarker that reflects the degree of
tissue damage in acute lung injury caused by drugs, and is expected to be useful in the diagnosis of
DAD and monitoring of therapeutic response in clinical setting and in new drug development. In
addition, we validated the changes in blood levels and related mechanisms on two biomarkers that
would help differentiate DILD from idiopathic interstitial pneumonia and collagen lung disease, and
one marker each that may help diagnose drug—induced hypersensitivity syndrome and Stevens—Johnson
syndrome/Toxic epidermal necrolysis. Furthermore, based on the results, they underwent the
Consultation on Pharmacogenomics/Biomarkers (qualification) at PMDA. Although a certain evaluation

was obtained, further sample collection and analysis was pointed out to be necessary.

4



2-1) Proposal on regulatory requirements for biomarkers on drug adverse reactions

“Points to consider for safety biomarkers as a Drug Development Tool” was prepared. In the process
of preparing this document, a glossary of Japanese terms for biomarkers was prepared.

2-2) Consideration of Analytical Method Validation for RNA Markers

“"Development and validation of gPCR methods for nucleic acid biomarkers as a drug development tool:

points to consider” was prepared in collaboration with another AMED research group.



