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Estabrishment of non-clinical evaluating models in cardiotoxicities induced by a
melecular targeted EGFR inhibitor for cancer
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Effects of lapatinib on the cardiac electroph¥siological action, contraction
and relaxation, and plasma cardiac troponin 1 concentration were evaluated in the halothane
anesthetized dog. Lapatinib-induced cardiotoxicities which first observed in clinical use can be
detected in non-clinical studies by evaluation of the factors mentioned above. Furthermore, its
safety in pro-arrhythmic potential can be evaluated by using the chronic atrioventricular-block dog.

Implementation of precise safety pharmacology studies according to follow-up studies for the
safety pharmacology core battery can change unexpected cardiac adverse events in clinical use to
expect ones.
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Table 1. The effects of |apatinib on the variables of the echocardiogram and |eft ventricular pressure
i ) 03 mgkg 3mgkg
I Vi | | P
Cardiac cycle ariables Control 2omin Bomin o min value
LvDd (mm) 51 24 +1 231 24+1 054
End-diastole
LVEDV (mL) 23 212 192 202 052
Dimensions
LVDs (mm) 171 16+ 1 16+ 1 16+ 1 039
End-systole
LVESV (mL) 941 81 71 9+2 024
systolic Ejection EF (Teich) (%) 62+ 2 61+ 2 63+ 3 62+ 2 018
function period %FS (%) 32 311 3+3 22 027
EA 127 + 022 128 + 025 129 + 027 110 + 019 0.52
8 E (m/s) 0.064 + 0011 0064 + 0.013 0.060 + 0013 0.064 + 0.012 0.87
Passive
Diastolic filling EE 777 + 08 77 £ 079 845 + 096  7.25 £ 050 042
function
EDPVR  (mmHg/mL) 0.46 + 0.07 059 + 0.08 068 + 0 072 + 017 0.14
Active IRT (ms) 899 £ 66 930 + 86 997 + 97 1145+ 68 017
relaxation
Data are presented as mean+S.E.M. (n=5). P values represent the statistical significances within a parameter evaluated with one-way repeated-
measures analysis of variance. LVDd: Left ventricular end-diastolic diameter; LVEDV: left ventricular end-diastolic volume; LV Ds: left ventricular
end-systolic di ameter; LVESV: left ventricular end-systolic volume; EF (Teich): ejection fraction assessed by Teichholz method; %FS: % fractional
shortening; E/A: the peak velocities of E-wave/A-wave; E" the peak velocity of E'-wave; E/E'" the peak velocities of E-wave/E'-wave; EDPVR: end-
diastolic pressure-volume relationship=left ventricular end-diastolic pressure/LVEDV; and IRT: isovolumic relaxation time.
Lapatinib 3 mg/kg, i.v. (n=4) 450 T rary P
Control Control
[ 40 STV:34ms STV:28ms
® = LTV 37 ms LTV:31ms
ST o 7 400
5 E g
sa 20 3
] =
=0 o 350 Lapatinib Lapatinib
o (1h) § (1h) STV:0.8ms
d=> = 0 LT LTV:1.2ms|
> (21 h) S’ (21 h)STV:2.1 ms
300 L LTV:1.8 ms
400
(L)'Q\é/é 450 #3 (TdP -) #4 (TdP -)
Control Control
STV:33 m: STV:33 ms
w 350 QTc LTV:35 m: LTV 3.7 m:
O @ 400
=% E
O e 4
== 300 A 5
= \é//—g
350 Lapatinib Lapatinib
54 QT ° (|B:;“gw- (1 :) gTv:z.s ms
s @1nSTVizams
21 h) m
250 T T T T T T T d 300 . )L LTV :27 ms
C 3 6 9 12 15 18 21 300 350 400 450300 350 400 450
QTn (ms) QTn (ms)

Time (hr)



iPS

XF24 Analyzer (Seahorse Biosciences) iPS
(OCR) (ECAR) iPS
QT
|
|

1
Wada T, Ando K, Naito AT, et al 9 , Sunitinib does not acutely alter left
ventricular systolic function, but induces diastolic dysfunction. Cancer Chemother
Pharmacol . 2018;82:65-75 2

6
Kentaro Ando , Bridging studies of lapatinib for onco-cardiology assessed by using
in vivo canine models, The 9th Chinese Toxicology Annual Meeting , 2019

Onco-Cardiology /Cardiovascular pharmacology Forum 2019

28 2018
( ) Lapatinib QT 45
2018
( ) Lapatinib QT 138
2018
C )

4 Onco-Cardiology Meeting 2017

¢y

Atsushi Sugiyama

8 60242632

Hiroko Nakaseko

8 80408773

Yuuji Nakamura



8 10614894
@
Takeshi Wada
Cao Xin

Koki Chiba



