B 8:30-8:50 New Approach with Human Induced Pluripotent Stem Cell Derived Cardiomyocytes
Kohei Sawada, PhD
Global CV Assessment, Eisai Co., Ltd.

B 8:50-9:10 Development of an in vitro Cardiac Safety Testing Using Human iPS Cell-derived

Mature Cardiomyocytes
Yasunari Kanda, PhD

Division of Pharmacology, Biological Safety Research Center, National Institute of Health Sciences

H 9:10 - 9:30 Differentiation System of Cardiovascular Cells from iPS Cells
Jun Yamashita, MD, PhD

Center for iPS Cell Research and Application, Kyoto University

B 9:30-9:45 BREAK

SESSION 3  (9:45 - 11:45)

Future Trends of Cardiac Safety Evaluations
- Focusing on ICH Guidelines -

Moderators

Atsushi Sugiyama, MD, PhD

Department of Pharmacology, School of Medicine, Faculty of Medicine, Toho University
Hiroyuki Fukase, MD, PhD

CPC Clinical Trial Hospital, Medipolis Medical Research Institute

Bl 9:45-10:00 Future Perspectives on ICH E14 - No Longer Necessary? -
Kaori Shinagawa, MD, PhD

Pharmaceuticals and Medical Devices Agency

B 10:00 - 10:15 Future Perspectives on ICH S7B - in vivo, in vitro and in silico -
Kentaro Ando, PhD

Department of Pharmacology, School of Medicine, Faculty of Medicine, Toho University

B 10:15 - 10:30 Regulatory Science to Accelerate the Development of Innovative Medical Products

Toshinari Mitsuoka

Department of Food Safety, Pharmaceutical and Food Safety Bureau, Ministry of Health, Labour and Welfare

B 10:30 - 10:45 Cardiovascular Safety Pharmacology Studies - Japan’s Future Directions -
Yuko Sekino, PhD

Division of Pharmacology, Biological Safety Research Center, National Institute of Health Sciences
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B 10:45 - 11:00 BREAK

H 11:00 - 12:00 Summary of Kirishima Meeting and the Next Step

1) Clinical Pharmacology Working Group
Hiroyuki Fukase, MD, PhD
CPC Clinical Trial Hospital, Medipolis Medical Research Institute
2) Computational (in silico) Safety Pharmacology Working Group
Junko Kurokawa, PhD
Department of Bio-Informational Pharmacology, Medical Research Institute, Tokyo Medical and
Dental University
3) Stem Cell Safety Pharmacology Working Group
Kohei Sawada, PhD
Global CV Assessment, Eisai Co., Ltd.

m 12:00 - 13:00 __LUNCH BREAK

B 13:00 - 13:30 Summary of Kirishima Meeting and the Next Step
4) Integrated Cardiac Safety Working Group

Atsushi Sugiyama, MD, PhD

Department of Pharmacology, School of Medicine, Faculty of Medicine, Toho University

B 13:30 - Closing Remarks
Kaoru Sugi, MD, PhD

Division of Cardiovascular Medicine, Toho University Ohashi Medical Center
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Torsadogenic propensity Categories in ABPI survey

1 2 3 4
ajimaline astemizole aprindine amantadine imipramine
disopyramide cisapride bepridil amitriptyline ketanserine
procainamide droperidol chlorpromazine  chloral hydrate  mexiletine
quinidine grepafloxacin erythromycin iv. chloroquine mibefradil
almokalant levomethady! flecainide ciprofloxacin nifedipine
amiodarone prenylamine halofantrine clarithromycin ~ papaverine
azimilide sertindol haloperido} cocaine perhexiline
clofilium adine ™ e = e o U
= IKr InhIBion
ibutilide o1 W O
sematilide pimozide pln spiramycin
asotaol L eading to QSderolonqa SuihaP
tedisamil fexofenadine tacrohmus
terikalant fluoxetine zimeldine

furosemide

Category 1: Repolar

Category 2: Withdrawn / suspended from markst
Category 3: Measurable incidence of TdP in humans

Category 4: Isolated reports of TdP in humans
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(Ref: Redfern W.S., et al. 2003)
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14

Tt Gudbn b s dencod by 0 gt KW Kopert Worbing oo

W Pt A0 S 1o e Pras e o e e o st
e raiahs ot o e P i, ponand US4

E14

150

TdP induced by Anti-depressant SULPIRIDE

18t clinical case of sulpiride-induced TdP in the world

Sugiyama et al., J Cardiovasc Pharmacol 2002; 40: 235-245

u
prolongation PVC TdP Syncope cargiac death

By using new assay systems in vitro and in vivo,
we can predict such dangerous arrhythmia at preclinical stage

Ik, channel blocker

Some patients

‘L QT prolongation
High Sensitivity

Lethal arrhythmia
TdP

Many patients
Low Sensitivity

No adverse
event

There are wide variations in the sensitivity toward IKr channel blockers
among the patients

Use of assay system that can mimic the f
pathophysiological condition of patients is essential. |

S7B > Comprehensive In Vitro Proarrhythmic Assay
Comprehensive in Vitro Proarrhythmia Assay (ClPA)

integrated
Human Cellular
Studies

CTontimatory

Dan By 10438

Figure 2. Sct ic of the Ek of the Compreh In Vitro Proarrhythmia Assay
(CiPA). (HT= high throughput; manual= manual patch voltage clamp)

Sager PT, etal., Am Heart J (in press)




E14 5 Exposure Response Analysis

AN gt
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Fingolimod-induced AV block in
phase Il clinical study

reported by Dr. Strnadova, Health Canada
(3rd DIA Cardiac Safety Workshop in Japan, 2012)

Time Mobitz 1%t & 2™ Degree 2:1 AV Block Complete Heart Block
AV Block

1.25mg | 0.5mg Ple [125mg| 05mg | Plc |125mg| 05mg | Pl
(N=366) | (N=356) | (N=353) | (N=366) | (N=356) | (N=353) | (N=366) | (N=356) | (N=353)

Screening 4 4 4 0 0 0 0 0 0
(11%) | (1.1%) | (1.1%)

Day 1 24 12 7 12 6 0 1 0 0
(6.6%) | (3.4%) | (20%) | (3.4%) | (1.7%) (0.3%)

Month 3 0 0 4 0 0 0 0 o 0

(1:1%)
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Causal link between QT prolongation and onset of
premature ventricular contractions
(Ron T type PVC) e

i ~7DRg EADs \

Repolazaton| Teim oral dispersion

T PVC
R on typg TdP

/{@?{)L\}mm

Normal QT
Prolonged QT
QT prolongation by K channel blockers often induces early afterdepolarizations, leading to the

onset of Ron T type pi ventricular which triggers TdP in the presence of ,

proarrhythmic substrates.

Halothane-Anesthetized Guinea-Pig Model

Pre-drug Controi (C) Fingolimod 0.1 mg/kg
45 min after start of infusion
ECG QRS QRS QRS
_! QRS QRS QRS J
| ‘N—L\f"’\j\'\/\”"n\_‘f
al
P P P imv P e » b P 1mv
e ~100 100
P
0 0
MAP mmHg P ¢ W mmHg
fhkore] e
20 mv 20mV
200 msec 200 msec

Spatial dispersion

heterogeneous delay in phase 3 repolarization

B. Sotalol

A. Control

Endo
Mid
Epi
ECG
Spatial < Spatial
dispersion dispersion
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