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[753&] Amlodipine ({E9F) & Trastuzumab (E9F)
DX EKTEERDSpopPKET IV EBIBEELT
$Z1b—33>Tvirtual BEERERZ1TS,

AEEORECLSHRRERNDEECHND.

[ R IEER)

Amlodipine : Heo et. al., Br J Clin Pharmacol (2016) 82 1557-1567
Trastuzumab : Quartino.et.al Cancer Chemother.Pharmacol. (2019) 83:329-340

| 4

[:/-7}~'717] MEEEEDSYIIL—3av B LUPPKIS A—FDEHICIE.
v Rver. 3.5.3
v Rstudio ver. 1.1.463

v  Rtools ver. 3.5.0.4 zpurk.
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Structural parameters+

@cLr (L/h/T0kg)~ 30.4(3.60)¢ 6.18(5.76)¢
@vir(L/T0kg)" 1620 (4.17)¢ 25.9(9.73)
@qr (L/h/70kg)” 454(16.6)° 201 (14.5)
Ov2r(LIT0kg)" 588 (8.58)~ 174(16.0)

@p1(/h/T0kg)~ 528 (3.07)% 430(5.83)

Population-parameter-variability {RSE %)+

CLE 0.239-(12.8)¢ 0.373(9.68)¢
VIES 0.203-(11.9)¢ 0519(12.9)¢
D1¥ 0233-(112) 0FIX~
Residual variability+
Gadditive (ng/ml) 0.242-(9.60) 3243w
Gprapartingal © 0.126(13.8)¢ 0.348(5.17)°

Amlodipine
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Heo et. al., Br J Clin Pharmacol (2016) 82 1557-1567
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|| Q)
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\ * TOV: §
: \ Central @ 0l EAWOPERIOD |
VI/F(L) CL( L/h) MIcHIFBE50E L

»”

PeriodIcxUTIOV* (interoccasional variability) &UT.
F1, D1¢6(C20%. 20%DCVEf TS U,
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Simulation &

Amlodipine virtual BE ®5&
v n=14 (IRH7790%LBRBES5RHIEREVT)
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SAEMEDIX5DE (CVIE)
v 0. 5,10, 15, 20, 30, 35%
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Virtual BES58 7= tF 'f >

Amlodipine 10mgDiZAERIAI (Ref), HERRAI(Test)DPKZLEET B,

(2-way crossover &%)

2 week
1‘95 =) in‘éveer?/af !‘95(&!:)
1685 TR A 168K TR
‘ - 7 \‘ —
-
RTE Ref — Test
< (Pt# 1-14)
TRE¥
(Pt# 15-28) Test > Ref
Periodl Period2
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90% lower CI
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n=14 for each group
CV(%) T:tzlls# Range Out #Range Out(%)
2000

2000
2000

35

197
251

708

2000 trials

Cmax 6ULIE
AUCDOWI N h

hgEEM 59N Tz

%5 Range
Outtbﬁ:o

J

- CVIB20%LL LTI, [F5DEICLEBEKERKENISDOETOML

e (CV0%) O2fFLL EERork.
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a

&Intra Subject C

mean values for 2000 trials

4

Calibration line Intra Sub CV(%) Intra Sub CV(%) IZ%t(;‘:risatllb Cvis
CV(%) (Cmax) (AUC) 2000trialTAE
—— (EDSBRIOR.
0 20.1 19.8 2
5 20.6 19.8 S
S
10 21.7 20.2 1z
=
15 22.7 20.4 %
ks
20 24.2 21.2 S
S
25 25.4 21.8 £
30 26.8 22.6
35 28.0 23.5

= MEEICHITECVE (0-30%)DKEERETSBICONT. Cmax.
AUCOEFAZEEI N REEHT|EN. BEM#@&H:UJb‘“Fb‘“DkoJ .
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Amlodipinelc D WTX#k&DpopPKEF N ZEBHEZEL.
=1L —33>)Cvirtual BEEERZ{TO=. IREBRODBE
[C&BBREERADRER AN,

RERDCVIE(0-35% )N KERSBICONT. Cmax.
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Trastuzumab (&9F)

NSAYZYT (Z2: Trastuzumab) (&

t MNEE{EFHER2/neu (c-erbB-2) OE{CFEYITHIHER2EHIC
BEN(GES IS CTHIEENRZ2RIET N AH, FEOEIEREICRER

FRAFEDD FEIBVWELST 3D FIZHEEED—FECHd.
RSRYZANT (EzFHRIRX) HAIHER2BREIFIFNERINHIED
JUBREICHITBBEELLTALBNS. BARICHITZRIE - IRt TEd ot

RFRN ST, BmAIN\-1tTF> (Herceptin) 1.

e JU-aRIEHEI) 37147 (Wikipedia) I

“A 7 ‘”‘
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Table 1 Final population pharmacokinetic parameters for IV trastuzumab

Name Parameter description Estimate (% RSE)*
a, Linear elimination clearance, CL (L/day) 0.127 (2.36)
o Linear CL for other tumor types 0.148 (5.81)
&, Linear CL for AGC patients 0.176 (4.19)

| &, Volume of distribution, central compartment for non-AGC patients, V. (L) 2.62 (0.79)
013 Volume of distribution, central compartment for AGC patients, V, (L) 3.63 (1.94)
o, Distribution clearance, Q (L/day) 0.544 (3.38)
o, Volume of distribution, peripheral compartment, V, (L) 2.97 (1.81)
o5 Vinax (mg/day) 8.81 (1.44)
o, K, (mg/L) 8.92 (8.61)
o, Influence of WT on linear CL 0.967 (7.19)
[/ Influence of SGOT on linear CL 0.205 (16.6)
f, Influence of ALBU on linear CL —0.998 (12.2)
0, Influence of LMET on linear CL 0.152 (21.4)
e © IV of CL (%) 40.1 (6.71)
wy © IV of V, (%) 24.6 (4.98)
oy, 1V of V,, (%) 49.5 (9.39)
wy IV of K, (%) 139 (20.3)

~ BERBRIZRERATITONSLO. IBEEONSA-FEAVE.
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Simulated trastuzumab serum concentrations following the 8 mg/kg
loading dose + 6 mg/kg q3w dosing regimen with no delays in dosing

ik (Suppl. 14)
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' The red line represents a typical patient with BC where WT = 66 kg, SGOT = 24 IU/L, ALBU = 4 g/dL, and is without LMET. The black dashed line and
blue shaded area represents the C,, s levels when there is no missed dosing (46.2 pg/mL, at pre-dose Cycle 7) and 15% range, respectively
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| REEYR Crasuzuma)

LN —yt
Z:WEE;E::\
( \
CL; = [0, - (TTYPE; == MBC or EBC or HV) + 6, - (TTYPE; == AGC)
wt.\% /SGOT.\?* /ALBU,\" _
+ 0 - (TTYPE, == Others)] - ) I ’ : i) . e(0n[LMET=Y]) | e
66 24 4
Ve, = [0, - (TTYPE, == Non-AGC) + 6,3 - (TTYPE; == AGC) | - ¢/ve
\ Y J
N —t " H
:n%—:;@m MBC: Metastatic Brest Cancer

EBC: Early Breast Cancer
AGC: Advanced Gastric Cancer
LMET: Liver Metastasis
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- WREHEEM A (Heathy Volunteer)éU. LMET=0(F&E#RBUL)EVE,
- HEEHREBFRVE,
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Simulation &

Trastuzumab virtual BE:{ER
v  n=44 ({&BLi7190%,BBESICHIEELTE)
v  ABREARIORASIELERADI00%ESETE,

AEMEDEX5DE (CVIE)
v 0.5, 10, 15, 20, 30, 35, 40%

AEEORBEICLIRREREAOREEANS,
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Virtual BERLBR 71>

X5k : EEA HE : REIBRDT100%ETS
Trastuzumab DIRERFI(Ref). #HERRHI(Test)D6mg /kgiSFDPK

ZLEBd B, (ME4TE¥ER4T, 1 8¥44N)

?95 (89F) 7omzcim S
'
2
R&+ Reference S
(Pt# 1-44) 5
N
Ei
T& =

(Pt# 45-88) Test

SE X CEFMSFRAF R H TN TLBR VDO TERTRE,
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JBF 44A£@/ Szl —>3>2 (tastuzumab)
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AT R EUE

<EMmBRE> SEHEICEHIEARZHINTORVDTERTRE.
¥51%,0, 1.5, 85, 1,2,3,4,7,14,21,28,42,708 (Gt13KFsR)
COBSICHITB=E (IPRED) %385,

<HmEMS5> S
YV IVERRICHITZEE (IPRED) < N R
LEfIERZE (CViE=0-40%) %Z{I5UL.Cptd5,
Cp=IPRED*(1+€), &~N(0,sigma)

<PK/ (5"‘_5’%&” > 20060L<132000trials>
YU I RREE . TDIFRICHIFBCph5 DI -3V ETOE,
B TFOPKNSA-HEBHUE,
« Cmax

HERE ., FPeriodTHYIVUYJENIEBEDSS. RbEVWHUE
« AUCIast

@WHaR:ZE (linear-up linear-down; BRFEIFRET)
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Simulation Results
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Trial Number

Trial Number

Simulation Results
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Range-Out (90% CI) )
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TrastuzumabIlcDWTXER L DpopPKET I ZBIEERL .
=1 —33>Tvirtual BEERB&%&IToE.
AEEDIRE(C &S ERERADZERANE

AIFEEDCVIE(0-40%)H KE{RBICONT. Cmax. AUC
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Amlodipine

- Amlodipine (VO0AA-/N\—iiR#EAOKE) LV
Trastuzumab (EfTEFLEEGEER FFiEIRS) 2€EF7IIELT.
BESERRLINRICE A 5D TBE DR EZERUE.
M&EEECVIEL5%. 20%FTIE, (X5D2ERL (CVIEO) »5
RKECERT, I51/FVT7 DY EN RSN,
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| DG40’s Research L x
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cco - Virtual BE 5i8¢

| DG40’s Recommendation L ﬁ f‘\ "':'* 0

v CVIED K EBICHEVBES uﬁﬁﬁﬁlbﬁlilﬁﬁ’)btb‘
BEDFTIE15%., BRFTIX20%%ZEADLE,
SEMFRNEFETHERTERVATEREN SRS,

v BORSEHAITE,. CVIEDN RERILICEIENFHIF
FEHRERADZE(L. CmaxDIBFHAUCEDEXREN,
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V34TV 7EZEHEEZISND

+ CmaxZiERICHEZ BTz, TDFHEDERMAA > M
BYPULEADRL,
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| DG40’s Research L
Target criteria for assay metho

v Regardless of the result of the bioequivalence test, the
tendency of the target criteria does not change significantly. =

v Even if the equivalence could not be confirmed, there are
many factors other than the accuracy and precision of the
assay method, so it seems that the target criteria dose not
changed.

v However, when the quantitative method is suspected as the
reason why the equivalence could not be confirmed, there is
a tendency to demand strict criteria.
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summary- Virtual BE st lld,;'

| DG40’s Recommendation L ﬁ f'\

o~ 7

VLJ
i

11th JBF
(DG2019-40)

v The BE test success rate decreased as the CV value increased.
If the CV value exceeds 15% for small molecules and 20%
for large molecules, it is more likely that bioequivalence
cannot be confirmed.

v For oral formulations, the effect of increasing the CV value
of Cmax on the bioequivalence confirmation results is
greater than the effect of increasing the CV value of AUC.

http.//bioanalysisforum.jp/

v The criteria set in the guidelines and guidance
of each region are considered appropriate.

v It is better to increase the number of blood
sampling points in the vicinity to ensure Cmax.
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