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Human iPS cells have revolutionized the drug development and have been widely used from drug
discovery to safety issue. In particular, the evaluation of cardiotoxicity is the most advanced among
the various application. Japan iPS Cardiac Safety Assessment (JiCSA), all-Japan consortium, has
developed a standardized method using multi-electrode array (MEA) technology to evaluate the
proarrhythmia risk using human iPS cell-derived cardiomyocytes (iPSC-CMs). Furthermore, by conducting
the large—scale validation study using 60 compounds with different TdP risk, we have shown that the
new method using iPSC-CMs has high reproducibility and predictability to predict TdP risk.

We have participated in the international validation study organized by an international consortium
Comprehensive in vitro Proarrhythmia Assay (CiPA), and published an original paper with US-FDA and
HESI cardiac safety committee (Ksenia et al., Cell Reports, 2018). Based on these domestic and
international validation studies, we have discussed at sessions of the HESI-CiPA meeting and Safety
Pharmacology Society, and clarified that the evaluation method using iPSC-CMs is reproducible and
reliable to assess TdP risk. We also found that free concentrations provide a more predictivity of
TdP risk (Kanda et al., Journal of Pharmacological Sciences, 2018).

In addition, we have published a best practice paper for the evaluation of proarrhythmia using
human iPSC-CMs in collaboration with the FDA (press release from AMED, August 20, 2020). Some key
points to consider are as follows: 1) the advantages and disadvantages of different approaches, such
MEA system, 2) the need for robust functional characterization of iPSC—-CM preparations to define “fit
for purpose” applications, and 3) adopting standardized best practices to guide future studies with
evolving iPSC-CMs. The best practice would be helpful to enhance the clinical translation of iPSC—CM
models in drug safety evaluations and support their growing role in regulatory filings.

On the other hand, we worked on various issues to improve the applicability of iPSC—CMs. Human
iPSC-CMs are well known to exhibit immature property. We tried to develop protocol for further
maturation using iPSC—CMs. As a result, we found several compounds, substrates and electrical
stimulation to make mature human relevant iPSC—CMs. In silico modeling is also important to bridge
the iPSC data and clinical data. We found that action potential waveforms in iPSC—CMs with alignment
can be described by virtual iPSC-CM simulation. In parallel with the non—clinical studies, we examined
the clinical information regarding anti—cancer drugs. We performed retrospective study on anti—cancer
drug—-induced left ventricular dysfunction and ECG abnormalities. Based on data from the National
Cancer Center Hospital, we selected patients who received either trastuzumab, doxorubicin, or the
combination of trastuzumab and doxorubicin. The results showed that the number of patients with both
echocardiograms and ECGs were limited, and the medical records at the hospital did not contain
sufficient information on echocardiogram and ECG. In the future, we are planning to develop a
prospective clinical study to analyze LVEF, ECG and blood biomarkers.

In summary, we have achieved our healthcare policy to propose a cardiac safety method using human
iPSC-CMs. In the future, it 1is necessary to apply human iPSC-CMs to various drug—induced
cardiotoxicities other than proarrhythmia. In particular, we are planning to perform international
validation study for cardio oncology. We will continue our international collaborations to develop

and standardize new methods for evaluating cardiotoxicity by anti-cancer agents



