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We conducted a regulatory science study on biosimilars to ensure the quality, safety and efficacy

as well as to promote their development and clinical use.

1 Biosimilarity assessment

1-1 Analytical performance of methods used for biosimilarity assessment

In biosimilarity assessment, bioassay related clinical efficacy is indispensable. In this study,
we evaluated the impact of FcgRIITa—158V/F polymorphism on assay performance in distinguishing
differences in the biological activities of therapeutic mAbs. The results showed that different
bioassay methods produced different assessments of biological activities of mAbs, and that the
FcgRII1a-158V/F polymorphism clearly affected the performance of the FcgRIIIa-binding assay using
recombinant proteins and FcgRIITa-expressing reporter assays. That is, the assays using the FcgRIIIa-
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158F variant were superior to those using the FcgRIIIa—158V variant in distinguishing the difference
in FegRIITa-binding and —activation properties. These results indicate that we should evaluate the
comparability of biosimilars by considering the impacts of FcgRIITa—158V/F polymorphism on bioassay

performance.

1-2 Quality evaluation of biosimilar products

Information regarding the performance of various analytical methods to evaluate protein aggregates
and subvisible particles, which are important quality attributes in the biosimilarity assessment,
was summarized, and the usage status of each method was organized depending on lifecycle stage. A
multi lot analysis of infliximab, etanercept, trastuzumab, rituximab, bevacizumab was conducted on
glycan profile, charge heterogeneity, binding affinity for antigens and FcyR in addition to protein
aggregates and subvisible particles. By analyzing multiple lots for each product, it was able to
understand the characteristics between products, and differences and trends between lots were

observed for some products.

2 Efficacy, safety and related quality attributes of biosimilars

2-1 Clinical evaluation of biosimilars

Using the KURAMA cohort in patients with rheumatoid arthritis, we compared the efficacy and
pharmacokinetics of originator and biosimilar in clinical practice. An efficacy was confirmed in
all patients who started to use etanercept originator or biosimilar. Moreover, no change in efficacy
and blood concentration was observed in patients who switched from originator to biosimilar.
Furthermore, it was found that the N-terminal of etanercept was cleaved in the body, and the
similarity was confirmed in biosimilars. The blood concentration of Infliximab biosimilar was also
confirmed to be within the range of originator. Comparability of biosimilars were confirmed in

clinical practice

2-2 Comparison of glycan profiles between biosimilars and reference products

The affinity purification method for infliximab in human serum was optimized using anti—infliximab
antibody. The glycan profiling method was established by combination with the affinity purification
and mass spectrometric peptide mapping. Glycopeptide analysis of infliximab from individual human
serum samples was showed that certain glycans were changed after administration, and the change
levels were similar between biosimilars and reference products. Additionally, it was observed that
deamidation level of an asparagine residue in complementarity—determining regions was increased

remarkably, and the change was common to biosimilar and reference products.

3 International regulatory trends and safety of biosimilars

3-1 Survey of guidelines/guidance on biosimilar development and approval

Guidelines/guidance of Japan, the United States, Europe, the United Kingdom, Canada, 7 Asian
countries, and WHO (adopted by the Philippines) were compared. Based on the results, it was considered
necessary to develop a simple evaluation method for clinical efficacy, to examine the usefulness of
past animal studies to reduce animal testing, and to examine the necessity of post—marketing

traceability, for future international regulatory harmonization.
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3-2 Post—approval Safety information of biosimilars

To ensure the safety of biosimilars, we collected data from VigiBase (the WHO global database of
individual case safety reports) and JADER (Japanese adverse drug event report database), and analyzed
the adverse drug reaction (ADR) profiles of biosimilars in comparison with those of the originators
in each country. For insulin glargine, infliximab, and rituximab, no significant difference in ADR
was seen between biosimilars and the originators, thus they were considered as equivalent in safety

No major problems were expected to arise from biosimilar use in the practical clinical settings.

4. Questionnaire survey on physicians’ and pharmacists’ concerns on biosimilars

A questionnaire survey was conducted for physicians in the 4 therapeutic areas where antibody
biosimilars were marketed. We received 1,024 responses (response rate: 26.7%). Based on the survey
results, the necessary future researches were development of a knowledge base that provides
information on the switching studies, comparative information on quality that is provided to
physicians, and websites and mobile applications that can calculate patients’ cost burden under

various scenarios when switching from originators to biosimilars.



