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G I S IR A AR RS T D R SR O O 7o DICEE /2% — R T
T T D, SEMEIER O i R AMEAE OB A5y 2R e B R B 7z
W5 T MR EE A S OB ITB RES S Y e EORWERRAE LD Y A
IR@mEDLZ LMD, FoRMPREO = hr— L RRLERRTHD, Ll
G, BIEREBAERE A STV h 4 7 n ) Axexn Y AR TEOIEY)
BRED MR - EANEBIAS K E W7o, )7 PR 2 HERFS 51213, S m
FIREE=21 7 (TDM) I[ZESLS BEEBEORHEN LA L 8D [1-5], LIeni-> T,
TN DR INHER O REE 2 B BaRGT & BaETBIRIZ O RT S 720 iR ERET
— & TR N R 2R D

I, BT VEa s Ea—F A = 2 O CTEBNEE G EHTIE AT 5
FELLTTZ7y—~a A MY ZARERLTND, T2D5, llx 0BEOEYE)

2T 5FEE LT, AL T2 BFEHOMPIRET — & 2 R IRG R
ET I & o THINT T 2 REESEMENRE  (Population pharmacokinetics; PPK) fi#AT & £
SIVTCRHERI ST A — 2 ZHFMEHR E T2 A AHEEDERNDIEH STV 5,
PPKAFATIXFFIICIR G RIRET V2 W T, FrEORERNIZ I T 2 Y EE T 2
— X OWER O AR - FHENEEEAHEET 2 FiETH D, ZOFET. 8l
BINTRT =2 2L CET NV EMET L2 L0, by T E U T a—
F LIRS, PPKARNTIZ, S5O EHE OO M P REREEZMEA L LT
DB U722y BAER & U THRIT 9~ 2 T2 O RN B DITE R3NP 7256 T RT3 AT RE
Thon, £l WMatBRFEEZ NN TEYEBROLTAN T E2HRK L. TOREBEOR
FEEFHiTE 5L W) ARZOREE LTHET LD [6-10] . EEKRTIZ—ADE
FHINOLL OBRMZETH ZLIZRETH D20, V—F - THLALTDMT — 4 %

FMHTE, BEIHISERD & 5 ZTHR I HS E B A OFYEREO TR WS Z
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& T E DPPKIRMTIIEANE R GRREHIA M TH Y . BRBL; TR W BTy
%o —HTREE LT, TR RTINS T — 2 0BT MAESIE DB & %
FHNEN D SRFET HND,

ZORMBERDRNNLT v T T —F L LT, AR EKYE)RE
(Physiologically Based pharmacokinetic; PBPK) &7 /Ufi#tT 73> %, PBPKE T /LARHTIE.
Flhggsz 2 N—h A P E LTIIRCTERE, BN RFERE2RELLZET L TH
. BELEF O RBVRHEC MR B AHRER ORBEFOLIKRIFGHRLE . K
WIEA OYBRFH)NT A —2 R0, in vitro CHIE S VT2 FEMARBTHE X T A — FZ (T
DWW TAERN TOIEY M IRED TR ZIT 5, PBPKET /VOFRE LT, THEE
SORHHE e & DAL LSS AR AL 3 SR i AR RIS B 2 D A A FE
ERRVGAETH Y I 2l —ra s GHETE 28088 615 [11,12], L
MU G, invitro FBRNOHB LN NRT A =2 EZHNTE N TOTRIZIT- 18
BVZRIRT — 2 L ORNERF53 TR, WORA S —V U 72 L2 TiE s> <7
HTERNWT—=ADRLZNWEFEIRERH D, My T XU T T a—FKOR LT
Yy IT T R—FIEELH L L ERERETRICE R FIERTH L, Zhb2o07 7
0 —F ZAEhE, WhbWHI RAT U T —FEHWAZ & T, mENT
EORRAMT LN S, LR ET MENRTRETH 5 [13,14]

T2 TAIE T, AR R D R fER OB R A 2 R LY 7 —~
A RNY RG] LEELT, HBRSOBBIEE L Vot AUy LR 2 L—
>3 UATHT D RS AMHISE O S EIRE & PBPKE 7 /L1 L OPPKE 7 /L % F W CREMT
L. ZOfE R % BITHEE b Gk et~ DBl 272 12,

FIEBIOEIETIIN Y =a— U VHEFERTHLIZ 70 ) DA ZG L L
Too Nt DML Z Bl 5 72 DITITEE O REMHIEE L O 223, #
7a Y ARIEOHRLERD, #2718 AR TECHPITHEILED BWIN S5 53,
/NG R O CRIRD@EE R R 22 5 (2], # 7 U A ADELLHRERITY h 7 m
2 P450 (CYP) 3A4 BELUNCYP3AS TH Y, KREMMAKE LTOBEHHIIDOTNTH
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% [2] . CYP3AS [XBIn 28 Z R L, BAERD CYP3A5*] LB D CYP3AS*3 T
VIVFAET D [15] o BFAETLD CYP345*] 7 LvZ 1 O THATHHEEL. HEER
O CYP3AS % L8 G aHEBLIT 5, —FT CYP3AS*3/*3 AT HHEFIL, HiEDH
éOHM5&yN7E%i&AE%ﬁLTwﬁwUﬂ SHIZ, 7l LRI P

PEERE (P-gp) ORE L7V, P-gp il REENAI T I N~ S A 728
ORI UAR—F—FENIZ 70 ) LADNNAFTT XA T T I TEr b5 2
5[16],

&7 ) K ASEYEREIZ OV T PPK T 2 W e 2 < OFER R EN TV DR
[17-23] . $EKD PPK fi#AT CIIRE 1 7 U 7 7 RIZHS D g & /MG D CYP345 Ein
TEROGTHEEER L BT 2 2 EBEHE L, Fio, 70U L2027 VT
7 A (CL) ISR CioBEERSBEE & X TREZ R T & ST
575 [24]. PPK fENT CIXEFE D BEEME RIS E LT MThons Z Lt B
725 BEY R AR T2 EADOIMENRE T A — & & OEHEH 2R RETH Y |
ED XD AR S ENREOMEZ LA L T D NI O TIERHTH S,
Bl Loz, #7 vl AAOEYBRBIZ L 52 258 2 DR FIZ OV THREDR
HDHHLDD, RIEEBNLZBHTII TN TND EIXE AT, BR TCORGE
TIE. HEORMMNG D, 2T, fEko PPK M & bhile LT, AR A o R
R OFEHMCHETT 22 &3 T& D PBPK T V&2 W RAT Y v 7 7 an—F
R DT EAT o T,

BIETIIT_a U AREZRE Lz PPKT 21T -7, =1 U AR 3FLEE
T AV AENE X7 (mTOR) PHESR & U CHE - DRBEIC IS T D ez il
FE LTSN TIEIY, 20184F 2 HITHITRIHIZISIT D5 MifilgE & L CO@ems
BINES72[2526], IFRBAHIZEWTIE, =Xm ) AR LEE LY 7 a ] AR LG
Moz &T, #70 ) A2HARE L FREOREMRIZIRDER S, o2 s
7 U AABRERIC LD BHREOBE(L 2B TX 5 L ) N STV 5 [27-30] .
TARB Y AR EH 7 v ) AR LFERRICEIZ CYP3A4 LN CYP3AS IC X WG &5
[5], TNETIZ, BBHEEEZRISRE LI-=X1 ) 5RO PPK @M oML/ &
NTWDHHDOD[31,32], IFEMHEE Z XI5 L LI EWEREOSRE T2, ERRIRIC
BWTH, =0 Y AROPM SCEICEH SN T HETHIG LTS/ T 7

L



MAHIREDNG IR T o 5 3-8 ng/mL Z AN DIEFIDHUL S 40, K Vi) 5154
WL 2 2 LIBIR ORI IZRIT 2 BERBETH 5,

PlEoEob s, 77—~aA NI REFMEL, #70 U ARXA KRR
LA DI ENREL B 1 OB A ERENCFHMET 5 2 Llc kv, X0 EEREEA
WELAAT O T L AR O AR E LT,

D DRFER IOV T TS #HR T 5,
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5
EIRFFBEROZ 7 o) A RAKpEIREIZE 2 5 FEA
& CYPIASBIn 2RI DR

Z 7 a ) AATBEREEIC SO THIL L R 5 0EMHI3EChH D, ¥ 7 ul ARIE
BRVNEE I & R & 7B - RN EBNAZ A LTl | HEMAOSCEIEH 4 Bl
BH72IZ TDM B E 725 [14] . Z 7 U AADOER DR IT CYP3A4 B LW
CYP3A5 T&H Y | g TORB/NMGIZI T S PEhE@EL LRI > T, &6
(2, CYP3ASITEIE M A RT Z LNFHAT VD,

AL, REITREEREF ICB T 20RO —>Th 5, AARTIE, BiElE
AR, WD EFITERITEE S 72> T, AFRIFBETIE, LY
T FOREZEIEL LT R T—2 0K 30~60%23 it Si, Ly ez b
(TS LD [33], ATIRIEFAERE D @ < . BAEREOE ~% A TIRT#ED R K&
SIZHAET D E Vb T\ [34-37] . BEOWE TIE. AR E 6 L7 BE
IZBWTH 7Y LA VT Z A (CL) IIAFBROHAEICE- Ttk B2t (POD)
EEBITHIINT D EHIE STV D [17-19], F7o. FFRREEE TR A & LT,
FElg & /M D CYP345 BinFHIE, ZhEn R —L Ly Bz MTlkT 5 &0
IIMMETOEND, # 71l AAIRBNERAOIEY) ThH D=0, POD I LUK
SNz R F—0OfflEe Lo B hO/NMBIZEBIT S CYP345 BinFRUTZE R
SEUTCARFBREEE BT A2 7 1 ) AROEYEIEICEEL 52 5 LS
%o PPK T CITREA 27 U7 T 23 D AT & /NG CYP345 BinFRIDFH G-

AT DB E T VIBRIRO B Z 2T 5720, IMEOREIZBW T, PR E AL
NTREOZ T 0NE D 72 £ [17,20] | ;ﬂ%@%@_owT+QCE§%ﬁﬁﬁﬁ
{TONTWD LITE A 720,

VI EDOHEZOS EARFETIE, ARITFBIEEE OB R Z 7 0 ) A 2R 5&%
B 57010, SCEkME®RA VT PBPK EF L &2ER L. BRT —& TR A —
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ZOEBEEITI) E VW) S RAT T T 7 a—F 2T, AR EE BT
5 IO T4 K O « /NI CYP3AS &N % 7 1 ) A ASYEIREIZ 52 5
B TEEANCGEHME Lz, Fo, R LT CEDSE ., CYPAS BEFRIIG T

e

T~ HEE R 5B OHEE 1T - 71=,



ik
1) BkT—%

2013 4 12 H 225 2016 4 1 H ORICHEERFESAT BRI CH 7 n ) AR %
FRINEE G- TE A S I, 2 O%IR G280 B 2 T NIRRT 5 26 A
T—2%MHWT PBPK ET7 VAR LT, # 70 ) AZAORMITEIZ, FIRNES-
OHIM TR L OS2, BARGHRTIIHO N T 7R A > M O TDM %55
O—EgE L TEMINTZ, 7o, BMEEHT —4# & LT, Uesugi HIZ X HHETHW
72 2004 4E 7 H 2 5 2011 4 6 H ORI 5UE R A= B AR R I 2
0 U AAREEZT TN BE G 272 AT —F %l L7- [38], Tablel-1 (ZAMFSE
T L= AR RS O R A R~

X7 v ) AAOMFPREL, 2004 47 HH) D 2009 4F 3 A £ CORMIIMR T RERHE
EA LT vEA (IMx; Abbott, Tokyo Japan) % . 2009 4F 4 H DLRRIIALFFE RS A
L/ T ¥4 (ARCHITECT; Abbott, Tokyo Japan) ZfH L CHIE L7=, =B, Zh
52 DO FIETHE LD M REAEMEORSEMIL, YPE TRIES LTV 5 [39].,

AT~V R EEICAND T S, s FPRFEBEE P TERE - 7 &
OEER IR IREEE OfMEZ B R DOKRO b L1778 572 (No.R0545-1)

Table 1-1 Characteristics of living-donor liver transplant patients receiving tacrolimus
therapy

Characteristics Model building data Verification data*
(n=26) (n=272)
Age, mean (SD), years 53.5 (11.6) 52.2 (10.6)
BW, mean (SD), kg 66.6 (12.8) 60.1 (12.3)
GW, mean (SD), g 577 (184) No data
GRWR, mean (SD), % 0.871 (0.233) No data
Hematocrit, mean (SD), % 255(1.7) No data
Donor CYP3A5 (*3/3)/ (*1/'3V/ (“1/*) 14/11/1 166 /92 / 14
Recipient CYP3AS (*3/3)/ (“1/3)/ (*1/*1) 15/9/2 171/88/13

Each value shows the number or mean (+SD).

BW: body weight; GW: graft liver weight; GRWR: graft-to-recipient body weight ratio

* The patients in the verification data were 20 years old or greater, and were included in the
previous report by Uesugi M. et al. Pharmacogenet Genomics. 2014; 24(7): 356-66.



2) EETRAEERE DX 7 1) 5 AD PBPK £ 7 /LA
70l LAADPBPKET V7 DU—2 7 a—% Figure 1-1 IZRT,
HHEL 72D 7 a) 5AD PBPK &7 /L OFEELZIE Simeyp version 17 (Certara,
Sheffield, UK) Z M L7z, BT /ARSI L7 T XA —2 B LOVER ST A
— 4 % Table 1-2 (27~ [40-44] ,

Adult physiological parameters ‘ ’ Physiochemical properties of tacrolimus

\/

’ Develop adult tacrolimus PBPK model ‘

Output the virtual individual parameters I Develop using Simcyp

Input the virtual individual parameters l Develop using NONMEM

Model building Develop tacrolimus PBPK model for LDLT patients

clinical data \ *Modeling of liver regeneration
*Sensitive analysis of Fa

*Sensitive analysis of initial size of graft liver

Model verification
*Comparison of the C/D ratio using the verification data

Final tacrolimus PBPK model for LDLT patients

Figure 1-1 Physiologically based pharmacokinetic modeling workflow used in this study



Table 1-2 Summary of the parameter values for tacrolimus simulation

Parameter Mean or Fixed Reference
Population parameter
Population Japanese
Hematocrit (%) 25.5 Our clinical data
Abundance of CYP3A4 in the liver (pmol/mg) 93 [44] measured
Abundance of CYP3AS5 in the liver (pmol/mg) 17 [44] measured
Physiochemical and blood binding
MW (g/mol) 804.02 Predicted by ChemAxon
LogPow 3.26 [40] measured
BP ratio 35 [40] measured
fu 0.013 [40] measured
Absorption
Absorption Model First order
Per(x10* cm/s) 2.54 [41] measured
fuge 1 Default fixed
Qgut (L/h) 114 Predicted by Simcyp
Distribution
Distribution model Minimal PBPK
Vb (L/kg) 1.29 Our clinical data
LogPuow 228 Predicted by Simcyp
Hematocrit reference value (%) 45 Default
Elimination
13- O-desmethylation
CYP3A4
Vmax (pmol/min/pmol) 8 [42] measured
Km (uM) 0.21 [42] measured
ISEF 0.24 Default
CYP3A5
Vmax (pmol/min/pmol) 17 [42] measured
Km (uM) 0.21 [42] measured
ISEF 0.24 Default
12-hydroxylation
CYP3A4
Vmax (pmol/min/pmol) 0.6 [42] measured
Km (uM) 0.29 [42] measured
ISEF 0.24 Default
CYP3A5
Vmax (pmol/min/pmol) 14 [42] measured
Km (uM) 0.35 [42] measured
ISEF 0.24 Default
CLr(L/h) 0 [43] fixed

MW: Molecular weight, LogPow: Log of the octanol-water partition coefficient, BP ratio: Blood/plasma
concentration ratio, fu: Fraction of drug unbound, Peff: Effective permeability, fug.: Fraction of drug unbound in
the gut, Qgut: Flow rate for overall delivery of drug to the gut, Vb: volume of distribution in blood, LogPvow: Log of
the olive oil-water partition coefficient, Vmax: Maximum metabolic rate, Km: Michaelis constant, ISEF: inter-
system extrapolation factor



Z ) AAOFEYENHE NT A —F TRMPEFEEIIEDN TR Lz, (RESC.OE
HER EOAEER T A =X, Simeyp ICNHE I TWDT 7 40 b D BARANDAER
F—HEER LT, ~~ b7 Uy MEIZOW TORARFIE THW =R T —#1Z
FBNT255% ERE LT, S bIZ, AFRICIRIT S CYP3A4 3 LT CYP3AS D)
PSR BRI STEMELC B DUV T L Simeyp D7 7 4/ MBS ZHE 41 93, 17 pmol/mg
protein, Z L5 DOEENREL (CV) 1ZZNEN8L, 185SWIEEEITHT-[44],
o, MIERHOSHEFRL, T MEET — 2 % AT RHENT ORGSR CRAKT
— &) AZHADNWT 129 kg Ea&E L, £ DOERMZENT Simeyp D7 7 4 /L MET
05 30%EMEM Lic, £, WE TOFEMOIFES /TR, BESHT ORERITIES
W, TIZREE LT,

3) FFlAE T L RS

Simcyp ¥ X = L—F —TCIIRFRHKTFI 72 R T A — 2 B(b BT T Y 7 T&E R
W28, Simeyp 2B Lie /8T A — & ZIERIEIRG I EET /L (NONMEM)
2 "7 2 version 7.2 (ICON, Elicott City, MD) (ZAJ)$ 2% Z £IZ2X Y Simeyp TR S
nNo47ul) AAOMPHEELZ NONMEM L CTHIELTE 5 2 L 2B LIZOBICHT
HAEDOET NOF %1772 57 (Figure 1-1),

ARIFREAE OFFAEIC OV, B S LTS 1 LN 2 512722 &
VO RS [36] . BAERTIE 1 22H Tl h OBEHERFIE Y A RICEAT D L
IWENDHD 37, Ll ZAHOITETIFNFIEY A XORIEHEITIEN RSV |
EMERT AT 2 7 7 A VIAATH D, £ 2 CTRIFFETIE, HREETLE LT,
TRRDEQI~4%%E L, MPEBEDT I 2 Lb—3 3 2170, BRT —4 & O
EITH LT, lRT — X 2 b EMEICHBE T 28T VAR LT,

R
LW = <GR + T > « LWstd(g) (Eq.1)

1+ 50D
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{LW = (6B + ==+ POD )+ LWStd© < POD < 7) () (4 5)
LW = LWstd(POD > 7)

{LW - (GR e POD) *LWstd(0 < POD <14) () (gq,3)
LW = LWstd(POD > 14)

{Lw = (GR+=55—+POD) + LWstd(0 < POD < 30) (4 )
LW = LWstd(POD > 30)

ZZC, LW 3R ER, LWstd 1% Simeyp I[Z L » TER SN KB EOL BT
v MEEATEE S, GRIXL v B MEEBRE &I 2B OlRE RS,
BB, VIal—ra OB GRIFEET AT 0% E{ELTL, vIalb—T =
NIRRT HEERIE, EYEL U A & LT 2013 IS ISR IR C i)
(B SN2 7 FaUICHEIL L 7=, ©F Y, ¥ 7 1 U ARITFHEEIRN & G- T
LRt AL, £ OG5 HEIL 1.25 pg/hkg (0-12h) 725 0.83 pg hkg (12-72 h) 123
BL, B3 H% LY 0.04 mgkg/day DFE D GIZH) 0 B 2 24T - 1A O ML
HRARE Lz, 2k, EHEEIL. NONMEM %z HWWTETF R T — 4 L[F L
BRI CIE L7/ NEFBRE T — 2 2 G AT — 4y ML WS-
PPK E7 /L (RIEXT—F) ZMH LIERSA AHEEIZ LD ZOFEHEL VR T
BB LT,

JHliE & /N D CYP3AS AR T RIS EORITIRD 4580 Th 5« AR & /Mg
W CYP3A5* ] T Vv abled &b 12T 5 (L), BHETIRIT CYP345*]
TUNEDIR ESH 1 OH L, /MEIE CYP345%3/%3 (L*1/1*3) . BAHEATIRIE CYP345*
343 BROVIMGIL CYP345*1 7 L v a/bip &b 1O 2 (L*3/1*%1) . BAETE &
/NEDIIRIZ CYP345*3/%3 (L*3/1*3), Simcyp 35 X OV NONMEM % H\N T, Al & /Mg
D CYP3AS IR BLOMAA O Z 12100 NOBRAE A AR NEE OIEREL ¥ X 28
FHMPRET 0 7 7 A VEAER L, EREE DR EIT -T2, T L OREETRE
& U CHIIE & o Z3FR7%E  (squared error; SQE) & ZFRFEPEITRFAAE  (root mean
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squared error; RMSE) % UL F O A W CEHAE L7z [45],
SQE = (MED — I0BS,)>  (Eq.5)

ZZ T, MED X PBPK T /UZ L > TV 2 b— b ENMFBEEDHRETH
. TI0BSi 13 5L 2 A%t L CIES L SN BUARE 2 L, NI3iit 7 v
DI AR,

FH AT T L ORINE, Fafiz 08, 0.6, BLT 04 (8L SR OEL
L. ZVEERETVERRE L, £, BRLRERETAEZHEHLT, B
REATHE DA X OWIHIE DR AR LT,

WA MEHT 13457 L0 SQE i T —Jhl B/ it 2170, P<0.05 2 A EEDH Y &
L7z, F7z, 7 /LT RMSE OffixH 2 bz L, RMSE B2 b/NSWET L%
BEET/LVE LTERRLE,

4) YIal—vav

BT IEEERT » 7 L [ERRIZ, CYP345 B FRIOMAEHE Z 12 100 A O
AARNEEDZ 70 ) ZAARET —Z 2/l L, ITIROBAEL CYP345 i TR0
WEZFME LTz, £, & CYP345 BIa R OMAEDEIZONT, FEHEL T A
BT B AEEITFREES O X 7 1 ) A AD MR & AKTFBR%E 1 Ao -5
TR R (CD) E Y I alb—a it k0B L, EZEE oA
1Tolce WIT, WEET VA LT, & CYP345 BI5FRIOMAGDOEIZONT
AR 1 2 AROX 70 ) AADCL, SAET_AZ7EVT 4 (F), BLWY
CLF DHERB AR L=, £7-. #2710 AZADMPEENEFIRNEES D 12 FEE#%1C
15 ng/mL (T D A& G-, D% 15 ng/mL O i FJREE 2 #5425 72 OB
HEFFH B, BLOYPOD 3128175 b7 7iRE% 10 ngmL ICHEFF T 2R N G- &% 5
HL7-,
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RS

B ABFBREBEDS 71l LAD PBPK £5 /UL

&7 1) AADMAYREIKT 2 AR ONT, £ET/V (Eql4)
12XV I 2 b— b LIz EHER % Figure 1-2 12~ 7, £E7 /L Cat® L7= SQE
EOTIMEITZNZI 12.8 (90%EHEXH 1 0.164-185) . 154 (90%(EFXH : 0.136
-240) . 37.7 (0% fE#HXH] : 0.741 - 343) . 66.1 (90%fEHHX[H] : 0.853 -393) TH Y,
Eq.l ZfH L7z SQEfHITAEIZ/NSho72 (P<0.001), —F T, Eql ZH L7

BBV TEH, TXTOH CYP345 Bl FRIOMAA HE T HEIXERL S -5E
HIPREE & el L T IcEia s 7o 72,

wIT, #2277 v ) AZADOTRNMAIREIZRTT 5 Fa D8 i~ 7 #5 R4 Figure 1-3 12
k9, Fafi 0.8, 0.6, 3X 004 &2 H L7= SQE D HHRAEIZZNZH 139 (90%
{EHAXIH : 0.0524 - 174) . 147 (90%15HEXH : 0221 - 142) . BLT16.5 (90% 1544
[X[# : 0.0607 - 177) TH V., &7/ —7 KGR AEEZEIT R -T2, 08, 0.6,
BELV04 D Faffiz i L7 RMSEMEIX, £ £ 584 (90%IEHEXH : 5.16-6.46) .
569 (90%[ZHEIXH : 5.08-6.35), BLVN6.03 (90%[FHHIXH : 5.34-6.73) TH Y,
B/NORMSEMEAF H1720.6 Z Fafi e L CEHR L=, £/, BKET BT,
AT O YA ZFHUEILZ 7 2 ) A A DM EEIC KX REE LY 52 ehoT-

(Figure 1-4) ,
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a b — EqA1
60 ‘ 60 ceee Eq2
iv (ug/h/kg) po (mg/kg/day) - Eq3
////’/’_//’////////ﬂl|||||||||||||||||||||||||||||||||||||||| -- Eq4
: 0.04 ‘ . 0BS
40 M (normalized)
P \ \\\ i\\\\ N
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= 20{ . 20 . NEANRY RSN
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o1} ° . : :
c O 0
~ 0 8 0 1 2 3 4 5 6 7 8
[ o
(o
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-
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L N P
c 40 ’/,P'\\\\ 40 - \Q\\\f\\\ DY AN
o AN 2 S NGNRNE NN
. L . NNl AN 270 N NaRaden,
o ) A P %
20 20{ . R A
U o, s . 4 X o . H °
d . : 1 ] .
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Time after Transplantation (day)

Figure 1-2 Effect of liver regeneration rate on the blood concentration of tacrolimus immediately after living-donor
liver transplantation. (a) CYP345*1 allele in both graft liver and small intestine (L*1/1*1), (b) CYP345*1 allele in
graft liver and CYP345%3/*3 in small intestine (L*1/1*3), (c) CYP345*3/*3 in graft liver and CYP345*1 allele in
small intestine(L*3/1*1), (d) CYP3A45*3/*3 in both graft liver and small intestine(L*3/1*3). Each closed circle
shows the observed concentration normalized by the dosing regimen (OBS). The number of patients with L*1/1*1,

L*1/1*3, L*3/T*1 and L*3/T1*3 were 7, 5, 4, and 10, respectively.
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60 iv (ug/h/kg) po (mg/kg/day) 60 — Fa:0.8
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Figure 1-3 Effect of a fraction of dose absorbed (Fa) on the blood concentration of tacrolimus immediately after
living-donor liver transplantation (a) CYP345*1 allele in both graft liver and small intestine (L*1/1*1), (b)
CYP3A45*]1 allele in graft liver and CYP3A45%3/*3 in small intestine( L*1/1*3), (c) CYP345*3/*3 in graft liver and
CYP3A45*]1 allele in small intestine (L*3/1*1), (d) CYP3A45*3/*3 in both graft liver and small intestine (L*3/1*3).
Each closed circle shows the observed concentration normalized by the dosing regimen (OBS). The number of

patients with L*1/I*1, L*1/*3, L*3/T*1 and L*3/1*3 were 7, 5, 4, and 10, respectively.
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Figure 1-4 Effect of initial size of graft liver on the predicted blood concentration of tacrolimus immediately after
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living-donor liver transplantation. (a) CYP345*] allele in both graft liver and small intestine (L*1/I*1), (b)

CYP3A45*] allele in graft liver and CYP3A5%*3/*3 in small intestine (L*1/1*3), (c) CYP3A5*3/*3 in graft liver

and CYP3A5*] allele in small intestine (L*3/1*1), (d) CYP345*3/*3 in both graft liver and small intestine

(L*3/1*3). Each closed circle shows the observed concentration normalized by the dosing regimen (OBS). The

number of patient with L*1/I*1, L*1/I*3, L*3/T*1 and L*3/I*3 were 7, 5, 4, and 10 respectively.
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Figure 1-5 Effect of CYP3A5 genotypes on the blood concentration of tacrolimus immediately after living-
donor liver transplantation. (a) CYP3A5] allele in both graft liver and small intestine (L*1/I*1), (b)
CYP3A51 allele in graft liver and CYP3A45°3/3in small intestine (L*1/I*3), (c) CYP3A5°3/31in graft liver
and CYP3A57] allele in small intestine (L*3/I*1), (d) CYP3A5°3/°3in both graft liver and small intestine
(L*3/1*3). Each closed circle shows the observed concentration normalized by the dosing regimen (OBS).
The number of patients with L*1/I*1, L*1/I*3, L*3/T*1 and L*3/I*3 were 7, 5, 4, and 10, respectively.
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Figure 1-6 Comparison of the PBPK-simulated and observed concentration of verification data divided by the
dose (C/D) ratios of tacrolimus in each CYP3A5 genotype combination of graft liver and small intestine for
postoperative days 8-14 (a), 15-21 (b), and 22-28 (c) after living-donor liver transplantation. Each box plot
represents the interquartile range and 90% confidence interval of the predicted C/D ratio. Each open circle
shows the observed C/D ratio, and each bar shows the median value. The number of patients with CYP345"7
allele in both graft liver and small intestine, CYP3A45"/ allele in graft liver and CYP3A5°3/°3in small intestine,
CYP3A5°3/°31in graft liver and CYP3A5"] allele in small intestine and CYP3A45°3/°3in both graft liver and

small intestine were 54, 51, 46 and 118, respectively.
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Figure 1-7 PBPK-simulated median clearance (CL), bioavailability (F), and apparent clearance (CL/F) of
tacrolimus during 28 days after living-donor liver transplantation for each CYP3A5 genotype combination

of graft liver and small intestine.
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Table 1-3 Recommend dosage in each CYP3A5 genotype combination

Intravenous infusion

L1/1*1 L1/13 L*3/1"1 3/1°3
Loadjng dose, ug/h/kg 141 141 1.31 1.31
Maintenance dose, pug/h/kg 0.309 0.309 0.230 0.230

(at POD 0.5)
Oral administration dosing

L 1/1*1 L*1/1*3 L*3/1"1 L*3/1'3
Oral dose, mg/day/kg (or 0.0662 0.0446 0.0468 0.0306
times increase compared to (8.93) (6.01) (8.47) (5.54)

maintenance intravenous
dose) (at POD3)

The loading dose was calculated to bring 15 ng/mL after 12 h after intravenous infusion. The
maintenance dose was calculated to maintain the blood concentration of 15 ng/mL 12 h after the
transplantation. The oral dose was calculated compared to the intravenous maintenance dose to
maintain trough concentration at 10 ng/mL at POD 3.

L*1/1"1, L*1/1"3, L*3/I*1, and L*3/I"3 represent CYP3A57] allele in both graft liver and small intestine,
CYP3A5"] allele in graft liver and CYP3A45°3/3in small intestine, CYP3A5°3/3in graft liver and
CYP3A57] allele in small intestine, and CYP3A45°3/°31n both graft liver and small intestine
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Table 2-1 Demographic characteristics of the study population

Renal transplant patients Liver transplant patients’
Characteristics (n=18) (n=13)
Male/Female, n 10/8 7/6
Age, years 51.2 (+9.7) 58.0 (+6.0)
BW, kg 56.8 (+11.3) 63.5 (+10.1)
Hematocrit, % 38.3 (+4.7) No data
eGFR, mL/min/1.73m? 55.2 (+20.8) No data

Each value shows the number or mean (+ SD).
BW: body weight, eGFR: estimated glomerular filtration rate
*Yano I, et al. EurJ Clin Pharmacol. 2012; 68(3): 259-66.
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Figure 2-1 Workflow for development of physiologically based pharmacokinetic (PBPK) model in this study.
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Table 2-2 Summary of parameter values in tacrolimus simulation

Parameter Mean or Fixed Reference
Population parameter
Population Japanese
Abundance of CYP3A4 in the liver (pmol/mg protein) 112 Simcyp Default
Abundance of CYP3AS5 in the liver (pmol/mg protein) 205 [44]
Abundance of CYP3A4 in the small intestine (pmol/whole gut) 54.2 Simcyp Default
Abundance of CYP3AS5 in the small intestine (pmol/whole gut) 7.97 [54]
Physiochemical and blood binding
MW (g/mol) 804.02 Predicted by ChemAxon
LogPow 3.26 [40] measured
BP ratio 35 [40] measured
Fu 0.013 [40] measured
Absorption
Absorption model CAT Model
Perr(x 10* cm/s) 0.65 Optimized
Distribution
Distribution model Minimal PBPK
Vs (L/kg) 20.2 our clinical data
Ve (L/kg) 118 Optimized
kin (/h) 0.37 Optimized
Kou (/h) 0.06 Optimized
Elimination
13- O-desmethylation
CYP3A4
Vimax (pmol/min/pmol enzyme) 8 [42] measured
Km (uM) 0.21 [42] measured
ISEF 0.24 Simcyp Default
CYP3A5
Vimax (pmol/min/pmol enzyme) 17 [42] measured
Km (uM) 0.21 [42] measured
ISEF 0.24 Simcyp Default
12-hydroxylation
CYP3A4
Vimax (pmol/min/pmol enzyme) 0.6 [42] measured
Km (uM) 0.29 [42] measured
ISEF 0.24 Simcyp Default
CYP3A5
Vimax (pmol/min/pmol enzyme) 14 [42] measured
Km (uM) 0.35 [42] measured
ISEF 0.24 Simcyp Default
CLr(L/h) 0 [43] fixed

MW: molecular weight, LogPow: log of the octanol-water partition coefficient, BP ratio: blood/plasma concentration
ratio, CAT Model: compartmental absorption and transit model fu: fraction of drug unbound, Pes: effective
permeability, Vac: volume of single adjusting compartment, kin: input rate constant, kew: output rate constant, Vmax:
maximum metabolic rate, Km: Michaelis constant, ISEF: inter-system extrapolation factor, CLz: renal clearance
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ZTNEN R =L vy MIHRT A7, IFBHEESR OEYENE T A —XF
DR EHET DV 2 L— 3 VOB, Simeyp (ICHE STV D BAANEM
[ZBWT, CYP345 *1 T L vad el &b 1 OFT HBEIB L CYP3AS *3/%3 % Ff
OEEOREIIZNZN 2% BEV 58%THH I &AL T, CYP345 Bin 17
DYEJE 2 FEHERFHR & /B2 HE12 CYP345 *1 T L v ab7a b 1 D> —2A
(L*1/1*1) % 18%. BHEATNEAS CYP345 *1 7 L &/Dipl L 1 OFbH . /MG
CYP3A5 *3/*3 D/r— A (L*1/1*3) % 24%. BAENTHES CYP3AS5 *3/*3 T/ CYP3A45
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1 TV iDie Eb 1 OFF O —A (LR3M*%1) & 24%. BTl s MEsdic
CYP3A5 *3/*3 D/ —A (L*¥3/1*3) % 34% & L1z, v alb—arZ EICFmB &
OB NI T — & & —BrT 5 5F 100 NOABBE & LR L TPK /3T A—Z D
HaEfToTz, B, 2OV I 2l —YarTENY b2 Uy MERT LT I 12D
WTIE, Table 2-3 (RSN TV DR AARNDAER AT A—=Z DT 7 4 )b MEZfE
M U7z, SHEERE T A —% (HEMIE AUCoioh Crax Tmae £720E Cuin) D%
PE (%, BUHIME & FHIEO KM FE 26 H L CEHR LT,

Flo, X0 ARENGE LIZBEOAZ T TV AT, WBEEEDSY 7
B AADEE 7 VT T ANBBEEEDENL D BIRWZ EnHEINTND
[50] . &2 C. MFMEEICRIT 2IFSRITBBMES L TIRF LTS &
RE L, R8T A — & Al AR AD D ISRERE ERE ICER T 52 L2k,
TV OIME A REME 2§ L7-, Simcyp TlE. Child-Pugh 7 7 A% A, B, BXO* C
(CP-A, CP-B, BL W CP-C) DEFDAENEK ST A—LERNESILTWDEN, £
DT —ZIEANDORERIZESN TS, JHEAANCBITL2HE T A4 L
CP-A, CP-B, BL W CP-C AAEMDE/NRT A —FDUFEEFHE L, KHBEEZXIS
T OMEAARNDANE T A—=ZIZFLDHZ LT, HAD CP-A, CP-B, LU CP-
C DAERINT A =B B PRTE LTz, VERRLT2AK/ T A — % % Table 2-3 (239, #fk
12, CP-ABEDOZ 71 ) AADPBPKET WMIEESNT, PeDEEEETHZ &IC
L0, BIEYENE AT A= OFRIMEE S LICKETE D0 E ) ERF LT,
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Table 2-3 Summary of altered physiological parameters in the Child-Pugh A, B, and C (CP-A, CP-B, and CP-
C) population compared to the healthy population

Healthy Ratio to Caucasian adult population? CP-A CP-B CP-C
Parameters Japanese CP-A CP-B CP-C Japanese Japanese Japanese
/Healthy /Healthy /Healthy
Liver
Average liver volume (L) 1.65 0.890 0.716 0.710 147 1.18 117
Enzyme abundance (mean, pmol/mg protein)
CYP3A4% 1122 0.788 0.409 0.226 885 459 254
CYP3A5 *1/*1 or *1/*3% 205 0.796 0.408 0.233 163 84 48
Tissue composition
Tissue volume fold scalar
Adipose 1.00 0.800 0.670 0.600 0.800 0.670 0.600
Liver 1.00 0.890 0.710 0.610 0.890 0.710 0.610
Spleen 1.00 1.80 2.60 290 1.80 2.60 290
Plasma 1.00 121 146 1.79 121 1.46 1.79
RBC 1.00 121 146 1.79 121 1.46 1.79
Blood composition
Hematocrit mean 43.0/38.0 0.894/ 0.803/ 0.779/ 385/340 345/305 335/296
(male/female) (%) 0.894 0.803 0.779
Hematocrit CV 650/7.10 231/211 277/254 277/254 150/150 180/180 18.0/180
(male/female) (%)
AGP (male/female) (g/L) 0.720/ 0.776/ 0.674/ 0576/ 0.558/ 0.490/ 0.410/
0.560 0.775 0.675 0.588 0.434 0.380 0.330
AGP CV (male/female) (%) 153/161 340/392 320/369 333/385 520/632 49.0/594 51.0/619
HSA Co (male/female) (g/L) 50.3/49.4 0.920 0.758 0.590 463/454 382/375 29.7/29.1
HSA CV (%) 10.0 1.60 1.95 2.00 16.0 195 20.0
Tissue flow rate (% cardiac output)
Brain 120 0.967 0.933 0.883 116 112 10.6
Kidney (male/female) 19.0/17.0 0.879/ 0.653/ 0.484/ 167/150 124/11.1  920/820
0.882 0.653 0.482
Liver (arterial) 65 141 1.63 1.92 9.15 10.6 125
Liver (portal) (male/female) 19.0/215 0910/ 0.635/ 0.554/ 173/196 121/136 105/119
0911 0.634 0.553
Muscle (male/female) 170/120 117/117 128/128 101/1.00 198/140 218/153 172/120

2Parameter values obtained from the built-in Simcyp Simulator model

®Physiological parameters used in this study

CV: coefficient of variation, RBC: red blood cell, AGP: alpha 1 acid glycoprotein, HSA: human serum
albumin
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6) BBkl L OFBHEEICBIT 5 CYP3AS Bis T DR %2

BBIAEE BTS2 7 1Y) AADOKKEPBPK T7 /L& H L <, f@ERA & CP-
A BARNEHOERT —2 2T 52 LT, TNENBEBMES & IFBEESE D
k7 7 imhRE/ME (CowD) % CYPIASEL RIS LICHE L, v Ral—v
3 3. CYP3AS BRI Z LITMNL LT, B D% 50 : 50, Fini 20-70 k.
PehE% 1mg1 H 28160 H f#G- & 3%E L7z 100 NOARARESE 2 1Bk L T3EIT LTz,
WIZ, CYP3AS BIR 7RIS L ICBMEZ N A OBIERE CHH X /70 ) AR NT 7
FE % 10 ng/mL \ZHERF3 2 DI O 582 B BME L OB EE 2o
THEAE LT,
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B BBAEBECBITA% 270 LARO PBPK E5T/VEL

B TR SN2 HEMIE AUCkzn Cuae Ciiny 33 KO Tinax E O $40[ -1
% Table2-4 TR T, IHIDET MEFEAT » 7 ClE, STRIEL Y PerZ 5.95%10* cm/s
[ZERTE L7223 [40]. :@%%»f@‘Hm@%ﬁmﬁﬁémfwﬁmo:@m%y
Ralb—ya AR LSS, SEWERE T A —2 O%PE [39FFICEEE R L
7= (Table2-4), SCHRIERGIX P-gp I LT=¥ 7 v U A REGIED in vitro BIfET — X
HEAFCERDSTTD, P HEHT 5 L THEN TV AR —2 =R okt %
1To72, P DIBEFEHTOFER, Per= 0.65x10* cm/s DFE, BLAME & THIfED AUCo.12
EDETELIDFEN /N 72572, WRIT, Ve kinek BED kow DFcEILEITV, T
It 2 SERE ORFRIRE 7' 1 7 7 A VT A S 72, 3 DOMREMZR Ve fEIZEB 1T 5
M &EHIIE AUCo2hy Crnaxs Conin T Trnaxs Kiny kow @ 3IT7 2 k% Figure 2- 2 121
T, HEMIE AUCoih Craxe Cmine 38 KT Toae OHEXF%PE AR/ INE 72 DM E L
T, Vac=11.8L/kg, kin=037h', 3L W kouw=0.06 ! Z FiifiE & L7z,

BAEE DRERET VB LUOT A —Z b 24T > 1o iEET M L0 Bl
SN HEMIE AUCoi2. Craxs Crina 38 £ T Tonax D EMTEEIE & %PE fEIE Table2-4
(2R, HAEMIE AUCoa Craxs Cimine @ PE, BE O T fHI L. T T /L TUPE
N+ 10% N TH T,

BAEET MIZE > TTPHENT=Z 7 v ) AAOKRRIRE T 1 7 7 A L L B
FHOEREA Figure 2-3a | T/R7T, ERIREZ, THISHZIRED 90% TRIKFNIZ
A->TEY, PRIEDE VI 554 LTz,
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80- 80- — Child-Pugh A Median
- Child-Pugh A 90% PI

— Healthy Japanese Median Child-Pugh B Median

604 --- Healthy Japanese 90% Pl 60
\\ - Observed (normalized)

Child-Pugh B 90% Pl
-o- Observed (normalized)

Dose Normalized Concentration (ng/mL)

Time (h) Time (h)
Figure 2-3 The physiologically based pharmacokinetic model-predicted versus observed time concentration
profiles corrected for a dosage of 1 mg of tacrolimus in renal transplant patients (n=18; a) and liver transplant
patients (n=13; b). The closed circles represent dose-normalized observed concentrations. The solid and
broken lines represent the median, and 90% prediction interval of predicted concentrations, respectively. The
predicted concentrations were the results of each simulation performed using 100 subjects. The blue, red, and
green lines represent the concentration profile predicted by the renal transplant model using the
demographics of the healthy, Child-Pugh A (CP-A) and Child-Pugh B (CP-B) Japanese populations,

respectively.
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PRANAERR LTe BT IV ORRGEEEAT o 72, HERFRFIS L OBAER DM B R IZ 1T 5
CYP3A5 s Z L D AUCoin, Crmax 3 KT Crnin DRI IS O T HIZEY B REAE
D LL#Z % Table 2-5 12779 [58] . X TD%PE fEIL +50%LINTH > 72,

RN G- LR DR G- O SNTCBEE L THI S NRFRIRE 7 0 7 7 A LD
Lol % Figure2-4 12779 [59] o BHAMEIL Il S IV IR 7 1 7 7 A LD 90% Tl
XI5 72,

Table 2-5 Comparison between predicted and observed pharmacokinetic parameters of
tacrolimus in each CYP3A5 genotype

Parameters AUCo12n/dose Cimax/dose Cin/dose
(ngh/mL/mg/kg) (ng/mL/mg/kg) (ng/mL/mg/kg)
Stage CYP3A5 Obs’ Pred %PE Obs’ Pred %PE Obs’ Pred %PE
Genotype
Maintenance ~ *1/1or*1/3 0907 0728 -19.7 0124 009 -236 0054 0032 -41.2
Stage *3/'3 1.30 1.40 7.84 0145 0171 182 0066  0.068 261
Early “1/1or*1/3 0584 0584  -0067 0070  0.076 8383 0038  0.026 -32.1
Stage *3/"3 0928 1.19 287 0107  0.146 36.0 0059  0.058 -124

Obs: Observed value, Pred: Predicted value, %PE: percentage prediction error, AUCo-12n: area under the
concentration-time curve from 0 to 12 h, Cmax maximum blood concentration, Cmin: trough blood

concentration
The predicted values were the results of each simulation performed using 100 subjects
*Satoh et al. BrJ Clin Pharmacol 2008; 66(2): 207-14.
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Figure 2-4 Comparison of observed and PBPK model-simulated time-concentration profile of tacrolimus after
intravenous (a: 0.075 mg/kg, 4 h infusion) and oral (b: 0.15mg/kg twice a day (at day 8)) administration in Japanese
renal transplant patients. The closed circle and black lines represent observed data from the clinical study: Japanese
FK 506 Study Group. Transpl Int. 1992; 5(Suppl 1): S524-8. The red, blue, and purple lines represent the median,

5t and 95™ percentiles of predicted concentrations, respectively. The predicted concentrations were the results of

each simulation performed using 100 subjects.
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BE RREESHT

H2 7Y ZNAD Cuin IZKTT 2 HEO 2% Figure 2-5 1277, #2782 Y 5AAD Cauin
&, BEEEAOICAE F &5 0.05 - 0.2 mg/kg/day OFPH CIRIFEMRANHEM LT-, £72.
278 Y LAD Cuin L, ~¥ 87 Uy MEROT VT I ATk LTI L L%
RUTED, BER RIS U CIIEIBI A b 2 g R R & e > 72 (Figure 2-5),

a b c
20 20- 20
157 15 159
=
£
jo2]
£ 10 104 104
£
[$)
5 54 / 5 /
0.00 0.05 0.10 015 0.20 20 40 60 2 4 6 3
Dose(mg/kg/day) Hematocrit (%) Albumin (g/dL)
¢ f 20 g
20 20 20-
154 15 154 15
=
£
g 104 104 104 10
£
o
5] 5\ 5] 5-\
100 200 0 50 50 100 T30 20 40 60 80
Liver CYP3A4 abundance Liver CYP3AS5 abundance Small Intestine CYP3A4 abundance ~ Small Intestine CYP3AS5 abundance
(pmol/mg microsome) (pmol/mg microsome) (pmoliwhole gut) (pmoliwhole gut)

Figure 2-5 Sensitivity analysis of the dose of tacrolimus (a), hematocrit (b), albumin (c),
abundances of CYP3A4 and CYP3A5 in the liver and small intestine (d-g) for the trough

concentration (Cmin). Each red circle shows the value in a representative virtual subject used in

this simulation.
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B BSBRHEBENOFBHEBE~DF 7 1) AZ PBPK ETF /LD E

AL CRlEE ST HEMIE AUCokizn, Craxe Cmine 33 K TN Tinax FEHIME D LT
W45 % Table 2-4 127”9 [53] . AIOIT, ITREIHESR L BBMEE DX 7 0 ) LA AHY
BifEA i Lo, 9, BBEEZICBIT 47 7Y AAORKENZ: PBPK 7 /L
M LT, MRS NGO CYP345 B FRIOEIG Z I EE I TIRE S D H
BICRETHZ LITL D, EYBRE T A—FZ2TH LIz, THRISNIZ T A—X
wBhith 3 M OIFBREE ICOWTRE SN o/3T A =2 LIigd 5 L[53], 77
TOIHYENRE ST A —2 D%PE fEIZ £ 50% AN TIEH 57223, Coin 1TKE < AR
HEWIFER LIS T,

WIZ, RN T A =R ZBHEFTHZLICLD, Z7a) AAOIEYERED THIME
EYETELNE S D EMEt LTz, CP-A, CP-B, BX T CP-C ® HARANEH DR
NG A =25 LTSN HEMIE AUCkizh, Craxes Crminy 33 & TN Tinax DA
I & Y%PEIZ DUV T Table 2-4 12777, HEMHIE AUCokioh, Crmaxe 33 LT Crnin D%
PE fHI%. CP-A HARNERDEERNT A—F 2T L TETO/NTA—FT
THPERUGE LTz, —F T, CP-B BXLW CP-C O ARANEMDAERNNT A — 2 24l
M U7=%6. HEMIE AUCoh, Crax. 3 £ Comin D%PE fHIX 50% ZH#B 25 &9
fERETroTz, LEDOFERNS, CP-A OAEKNRT A =2 BIFBHERED X 70l A
ZDFEREA IS IKRTZ LN TE L LM LT,

A PBPK BT VDRI RT A —H % CP-A LN CP-B HARANEMICEH LT
THIL7=% 7 vl AADIMPERE T 1 7 7 A /L% Figure 2-3b |Z7~x9, CP-A HAR AN
Mz HWeha, AARANTBEEE CRE S mPREIR. | AOBEEZRNT
THNED 90% TRIKFNIZA - TUe,

RIT, P BH 425 2 & T CP-ADAENR AT A =2 & iz Z 7 1 J INAD PBPK
T NDOTRINEZUGETE D0 ERFT LTERER. Pard 0.65x10% cm/s & L7255 12 H
EAHIE AUCo120, Cmaxs Crniny 33 £ O Tinax DFa %PE 1385/ N & 72 o 72,
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FIE BB I OHBERBRE BT 5 CYP345 B FRIDRE

B EE ORI PBPK BT L& H L T 2 b— hI=% CYP345 Bin 74
IZBITFH X7 8 ) AAD Cuin/D bt % Figure 2-6a 12777, CYP3A5*1 7 L)V E/b7a< b
H—OHTHEREL IV CYP345 *3/%3 BE D Cui/D LLOHREIL, TN Eh 133

(90% T-HIX : 0.0807-4.03) 35K 00243 (90% THIXE : 0.128-10.5) ng/mL/mg &
TR ENT, BBHEE OEHEAZ2 PBPK T /WIEESW T, CYP345*1 7 LV &7/
72 &b —OFT B EER L CYP3AS *3/+3 BB OIS % 10 ng/mL (SHERF9 2
TOOHESE Y 7 v ) A ARG8T, £ 0.133 15 LT 0.0682 mg/kg/day & FHHE &
e,

Ie#& PBPK T TV DER T X — B % CP-A BREICEH L C CYP3AS Bin = L
I[ZFHE S4U72 Coi/D Eb % Figure 2-6b 1T, Coi/D ELORMEIE, L*1/I*1 DBFEIZ
*F LT 1.68 (90% THIXM : 0.125-5.75) ng/mL/mg, L*1/1*3 OEE DA 2.10 (90%
THIXE : 0.178-7.82) ng/mL/mg, L*3/1%1 DEE DA 2.63 (90% FHIKH : 0.144 -
8.44) ng/mL/mg, L*3/1*3 D HEF DOEAE1E3.35 (90% THIXH : 0.175-12.6) ng/mL/mg
ERENT, FERICETAVEHWCTEB LM FHRE % 10 ng/mL (ZHERFT 572
HOHEREZ 71 U WA EEIL, L*I/I*1 OEE T 0.103 mgkg/day, L*1/1¥3 DHEE T
1% 0.0867 mg/kg/day, L*3/1*1 ®HBE TIE 0.0675 mg/kg/day, L*3/1*3 DEH T 0.0550
mg/kg/day & FHHE ST,
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Figure 2-6 Simulated trough blood concentration/dose (Crmin/D) ratio of tacrolimus in renal (a) and
liver (b) transplant patients in each cytochrome P450 345 (CYP3A45) genotype, respectively. Each
box plot represents an interquartile range with a 90% prediction interval. The closed circles
represent the data outside the Sth to 95th percentiles. Each simulation was performed using 100
subjects, a female patient proportion of 50%, and an age range of 20-70 years. *1; CYP3AS5 *1/*1
or *1/*3, *¥3; CYP3AS5 *3/*3
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B

Per % 5.95X10* 725 0.65X10%* cm/s IZEH T 5 Z & T, ¥ 7 1 U ARDIEYEE
OTHPEN S E LT= (Table 24, Figure 2-3a), HANIMHEH L7l (5.95X10%) 1358)
JEE TRILI-SCEMECTH Y . ZoBEN S &b Em <RI TV REME TS
L5, 270 AR P-gp DIEETHDLZ &6, Pape/NSL<THZ LIZED,
IGELCD P-gp IZ K DHEHIHR A BT 2 2 E N TEIFER, TN SGE L L
Ex D, Z7 v AATERREDMELS . BOEEMED VD BCS 7 7 A T OFEHF|E LT
DEEINTWDHTD, ZDFaldS%LL ETh D LB HID[51,60], AWML TIE
W) Fafiild, BBAHEFR OGN 7 v ) LA PBPK T /UIC L - T 61% & EHE
ENTz, LENRST Pgpld, #2270 LAZADRMNTD Fall 20~40% %5595 &%
z bbb,

M ORERIT, #2771 ) KA ADMAPREDBRRENZAEH S 5 % TIRIEE
BRAZHIINd 5 Z & Z/RLCW 5, Figure 2-5 I bR T L9112, ~~ 27 U v Mk
TNTIEZZ 70 ) AADMPIREIZEET L2 ENRMbNTWDHTeH, 47
0 AAOEGEZFET HERITILINO DR T 2FET H0ENH D,

BEBAEIZRT D CYP3AS BIn FRIORE LM L2 I 2 L— 3 Tl
CYP3A5 *1 7 VNVEATHBBMEEED S 7 0 ) AAMPHEEE 10 ng/mL (SHERFS
L7 DHELER 5 B1E, CYP345 *3/%3 DBRFDOR 18 HFTHDHZ ENRENT

(Figure 2-6a) ,

F7o, mPREOCEAEMATIICOVWTIL, BBMEZICRBITLZXY 70 ) AR
Cuni/D FLDOTUSMIHIFH (QD) Z Ll d 25 &, CYP345 *1 7 Vv EH T 5HEE (QD:
1.06) LV & CYP345 *3/%3 DHEE (QD :2.00) OFMNKEXMoTz, £io. ATFHLE
FIZBIT D Cu/D & T2 &, L¥I/I¥l OFFE (QD: 1.12), L¥3/1*3 OEHE

(QD :246) HICBEBMEE LY HLIZb X XREVEHTIICH -T2, i
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Figure 2-5 |Z" 3 X 912, CYP3A4 F721% CYP3AS OFEFEEN T 51T, #
7a Y LAD T 7RENIFRIBIZHENT 2720 Th 5 &2 b5, BinFRIZ
S B GREHIB T 2 MM A H ClEd 5723, R CYP345 *3/%3 DBEE TIX
271 ) AAOEYEREOEREE L OMEERNEBIN K E W2, Hlx OMERFRIT
TDM JIEIZEESWCIHET 2 MER S D LB BID,

FEAHIE AUCo.12hy Cimaxs 38 £ TN Conin D%PE fHIZ, HARAN CP-A BF DAL
A= EHH LT8R b/NE <720 (Table 2-4) . FERRREEIL 1 AZBRWT I
ED 90% TRIXFNIZINE - 7= (Figure 2-3b), F7=. HAAN CP-B HBE DK T
A= EE LT 95 "=k U Z A VTFHNEIL, ERE O TR I O FE IR
EEIZUT W28 (Figure 2-3b) . HEMHIE AUCoioh, Ciaxe B E Y Coin D %PE fE 1T
50%LL ETH o7z (Table 2-4), T HDORERIT, 1T & A EDITBIEE D BAEE 3

W R IR E S ITRE 2R 9705, —ERIE P L O TR REEE 20" 2
LHTREBLTND,

ARETHR L LIETBEEE BN TR, B~ b7 )y MEET AT I
EICBIT 2EHM AL Z LR TEehoTe, URIOHRE T, ARIFEHO 4 i
BOBE T, FFIBROERRITER RATROAEFEOK) 88%IZ[EHE L, 77 I A%
F32gL THATZI EDVRENTWND [37], 6, FEAFBMEESIZBT 53
BT, IR 3B OT VT I v b~ b7 Uy MEZZERZIK 37 gL &
31% & WA STV D [21-23, 61], AEEEH L7z CP-A B DER T A—F TiX
D YA X1l OO A XD 089 fi5, TLT7 I &~~ b7 Uy MEDOH
RAEIZZN TN 408 gdL & 37.0% CThH -7z, CP-ABREFEDO~~ N7V y MEET AT
L UEIE, STROFBHEEE LV o ThICEmNoT2b 0D, FlED YA XXX
AL~V Tholz, Lehi> T, FFBMHERO CP-ALEH DAL T A —2 Zffi ]
TLZETEYTHD EEZXBND, — )T, P (IFBMEEE ITB T 2REHTH
T, 0.65X10* em/s & LTZRFICRGE & 720 . ZAUTITCOBEBAEE T /L TORIEE & 7]

CUETH-oTz, ZNOORREZBET S L, IFRBEEETIX. BiE% 3 HE T
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DY A ZTFFEME L T D SO0, FHEREITEBEEE LV b TNETLT
WD —1TC, IFBHEEE ORIPOERITBBEEE OTh & K& RNV AT
W5,

Ik, ARETITIATF A REAR TG & B SNZERIR T — Z 2 LT, WU
HEBLEBBEEEICBITSZ 70 AAD PBPK T VOMEICK LZ, £
7o, RSN 7 1) A A PBPK BTV, FEZ DT MK FEE5 Z &
L0, Bl 3 0 OBHEEOFEYEEZ THIT2 LN TEL I LamR LT,
IS DOERIT, BRMEE BRSBTS CYP345 Wi FRIS Liz4 7 1
U L ZDEEN R ERFHARSLO L & BT, IFBHEEE TI3E 3 A TH-Th
FHEREDS RO LTV D LW S IS, IFBREEE IV b5 € O o FFGEH
RUSEA| O E6EH 21T 5 ECTOREMNIERICR D 52 5,
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HINE
JFRHEBE ICBIT 5 =_a U A APPKIEAT &
&7 ua U ARIKYEIRER & D g

=7 Y AR I mTOR #fHET 2 T /31 V UFERTH D [25], =X U AR
IX. 2018 4 2 T A ARIZ W THFBAE R OFEHE RSN ~ OIS B S, iT
f% 4B UBRICERT 2 2 ENAlREE e o Te, IR L v = MIIEBHEB AL

IZfad U A7 BENZ ERFHATEIY [62], DY ATZRFO—2FF 7 vl A
ADE RNV =a— U VHFEEOBRETH L, Thbb, FBEL Bk
IR, ANy =a— U IHERZRGIMRET 2720, @i RE AR
B2 WY RIEH E L TRBEEZRBILLOTV, —J7, B 1A B LRI
71 AADEEELZRD ST N0 Y AABEATSZ LT, SaEmEh g

EREFFL 72D, BHRREOB(LZEN CTX 5 Z LA SN TV 5 [27-30], Lo
L. =1 U ARFIZORE ZBIEP « [SARFZS) &R ORI D TDM 2842
RIAITH D [5]. THETICBBMEE 2R E Lizm<n U LA0 PPK f#T o
WAL STV D23 [31,32], IR x5 & L7ciiEiTeu,

Fio. BRNOBBHEBEEIZBNT, #7n) ARz ) AZROHEMIE
AUC (AUC/D) (IFHEAT % & &N B 5 [63], NTTREAHEE TIIBAHELD B H
SNHEZ 7Y AABRICEML T_a Y ARFNGTIND Z ENZNTH, =
i 78 ) AATDM 7 —4 BN U AZADHEREITENLOAREENE 2 6
DN, IBHEE BV TEIEAID PK /3T A —F M OBEIZ OV T ORE LR
WORBLURTH D, DI, =Xm Y AR NIFBEEE I B EHATEECIEH 5
M, NRIZERT 2 BRI BT A A L A B,

Z I TARETE, RAFBHEEIZBIT 2= U ARXO PPK iffTIcE %, =
Nl AZAOIEYENREICEE LY 52 DT OB (TR L &bl £ T hnm
U ab—va AW CHE IR G EICET 2RE A T o 7o, SIS, 1R
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LIcETMIEEDE, A AHEEIC L W EH SB[ RO CL & # 7 v U LA
OFG-B/MHTEE (D/IC) OB AMRET 5 & &bl BRATIER LI PPKET
DN EE~DIMFATRENE 2 G LT,
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1) BRRT—#

2018 4 3 H 72 2020 £F 12 FZHCER R AR el TR flc = U A X
OG- ST AR ANBAEBE 2R L Lic, (58056, MiER#E2T
TWHEBERMIPE T T + 1 —7 v 7 INTE Y 5 EOE A EMEICIEETE 72
WA L=, 72, b7 4 Y RAEHHLIZESE 1 ISV, FWH M
IRED ERPHEES NI AFIERISR O3S LT, BEOMARET —
4. SaEIHEE O G-E, BRBRAE, PPHERICOWTIETF LT I L e R
NI T 4TI L, WE LT —2IFA Gleik) BRLOVNE (=167%) D2
BECEILT, Fio, BAD eGFRIZOWTIX FREd HARNZI T HHER A%
LCHEH L [64],

eGFR = 194 x Scr~109% x Age=0287(x 0.739 (if female))
22T, SeridliF s VT F=UAEE Y, K2, /NRO eGFR I TRLO H AN/
(2B DHER A IV TR L7z [65,66] .

{ refCr = —1.259HT® + 7.815HT* — 18.57HT3 + 21.39HT? — 11.71HT + 2.628 (male)
refCr = —4.536HT® + 27.16HT* — 63.47HT3 + 72.43HT? — 40.06HT + 8.778 (female)

refCr
eGFR = (110.2 X (§> + 2.93) x R (if Age < 2 years)

R = 0.107 X In(Age(months)) + 0.656

ZZ T, refCrixV 77 LA Ser, HT IZHE A7,

BT VT I DI IERE 7R NARIF S L OBRMBFE O A IUE T & 2o 7oz
O, ABEEEIL 7 2 00, SOREFITMAREDOIER S ALk Z A I 7L LTz,
Fo. ARZ A I ZIZOWTITTF OFEREY 9 : 00,21 : 000 1 H 2[EINART
0% ERE L, ARBEFE TS A X7 W9 : 00 LAFEOLA IR IMAZIZNAR L7z

EUE LTz, m=m U A 24 i 14 B B R b Ot eZflE s (Cobas;
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Roche Diagnostics K. K., Tokyo Japan) 12 & D #lliE L7z, AWFFEIT~LVY X ESITHI
D I S AL, KRR FPEEFTERL « K OE S5 R R E O fm i B

2PIEBOY LT o7 UKERE S R0545-2)

2) FHEFMIEYBIREE T L OGS

PPK f# 4T 1Z 1Z NONMEM version 7.5.0 (ICON) % . first-order conditional
estimation with interaction (FOCE-I) 5% W CTHRHEMFRWEIRE X T XA — & ZHEE LT,
MEEET T 1-a 0 X—=h A FNETVERMA L, PK /X7 X —% OfEREZETIC
IFHEBGRAAET VA U, ERNZEENIAIIRRZE, HplRRERS LR GRET
TNERE L, XA U7 EREHE BIC) BNib/NEL< D bOERELET L
ELTTBIN Lz, ARBFFE CIIIGRRRIC BT 2 M HRE T — 2 135 b Tz
. WISGEEE ER (ka) (ZSCHMIEL Y 6.07 W ICHEE L7z [31] . RHOMIEDTZD,
ANTor7 V772 (CLF) BXORENTONMAEFE (VAF) 12T NEIVAE
D O0.75F, 1FIZHATHTr A M) —XEEH L7 [67],

AL, TRRoXE W TEOREL R LT,

Bty = B X (COV/COViyeq)®c0v

ZZTO I PKNT A= OIBUE, 0, 3HEE SNT2/3T A —2 OFHIE, Ocov 1T
HEEOFBORKE X, COV IIFEBHFITBIT HIHEEORRNE, COVipe (F— R
TA NZBIT D EEOFREEZ R,

Fo, ATV —EBEFITROXNEH O TEORELRTF LT,

By = 0 X 00, %Y

Z 2T, COV IIMRIDMFIOBIZSEMEZ 0, Lotz 1 & LT, PO EICS
WTORFI ORI LZ 0, fEHV &2 1 & L TRIE LT,

A BPRZRCIE, £9. Forward inclusion 27 » 7 %17\, AE/KUELE P<0.05 &
L CHERLEREZ | DT DMAAATZHRIE T VA #5721%, Backward elimination A
Ty TEITV, FEANEL P<001 & LTHAETRWEEEL 1 DT OB 52 &
THRMEETIVE LT [68] & DITET /VBRIROEITIT/ T A — 2 HEEE OIFE R
$ & ¥ shrinkage |2 DWW T HE[E LT,
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3) E7 Vi

B &E T L IE goodness-of-fit plot 35 2 TN prediction-corrected visual predictive checks
(pcVPC) Z=HWTEME L7 [69] » pcVPC Tid, AV UV F s —4t v hEZHWT,
1000 [l X 2 L= g Y 2ATV, BT —H2 D 2.5, 50, 97.5%lh#k%E, I =L
—T a7 =80 25, 50, 97.5%BLVED IS%EFXHEICENLAGDED Z & T,
BRI T 21T - 72,
EDICRKETNONRT A—FHEEMIZT— AN v ARICE VM L7z, 7
— M ATy P TIIRAEET EGUTME L7 8T NDEET —H 06T o F LT 87
ANDBREZEEMET 252 &£ T5000@Y OF —4 % v h&{EfK L, NONMEM % Hv
THT =ty MIBITD PKATA—ZZHIE L, FEET/MITEITDH PK /YT R
— X OHEEE & i L7z,

4) TR alb—T g

AEET IS TIRE, eGFR, MRl L O7 v a Y —LoftHA=1 Y
LAD T 7 MHIREICE 2 DB e et Uiz, 7B, IA&ET /L TIETDMIZ A
SRR OFBE L KL CTom_a J A AD]1H#E58 L CLFORMICFHE (TDM
R DELTWDID, TORELRT 572012y I 2 L —3 3 Tld0.5 mg
OIA2EEICHIT D M T 7IREZFEIE L, ZE8RFOEELR LY I 2 L—
v a TR, FOEBKFLSME P IE TREE LT,

5) =X ) AAOHEECLF & Z 7 v ) A ADD/CELD L

BT T I W FE A ZREEIZ L > TEBIDOPK AT A — X OHEE 1T -
Tz =R Y AAOBRIGRFRTH 7 0 ) ARAEEH L CWVeBEZSRE L, =
1 U AABIBERNCRBIT D4 7 0 ) AAOD/ICEZEH LTz, =X U AZOHEE
CLF& % 7 v ) AADD/CHOBIFERZ KD, WERE RY) 2HMH L, &6
(2. NONMEMZ JHWCHRELL ST 21TV, #2781 ) AZOD/ICHAT 1 U L
ADCLFDIZE & L 72 2 NI DN TIRFT Z1T > 7,

6) /NE~DET ILOIE
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BEETVERIH L, NETOmMHPREFRIZIT, FHE & D217 -7,
OBS & PRED, OBS-PRED & #Efiiia7'vy b9 5 & & BITRY ERELZ T 5720
2. FANBWOY TV 7R A Y MBI HHEERZ  (prediction error ; PE) . -
HEEFAZ  (mean prediction error; MPE) ., RMSE% TRt DEHAEATH I L7z [45],

N

1
MPE = NZ PE;

i=1

N
1 2
= (PE)
i=1

Z 2. PE. OBS; X O'PREDiZ i H DHEEIZIITHPE, OBS, PRED% /1~
L. NiZEEEE RT,

RMSE =
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RS

B RAFBHEBECRIT =0l LAZRO0 PPK TT /VELE

TR0 Y A ATEERBHAAR S COBE T R & Table 3-11Z7 3, FH00A DB % k5
&L, FRIS CTRA Gleak) &/NR (S166%) (2H8I LTz, BT MHEEETII8T
ANDENEBEEDHGHNTZ93THRA > SO PEEZMEH L, /INE~OIMEICIZIZA
DO/NREBEENBZLNI3BARA > hOMHPRELZEH L, JFHEA O H, =X
7Y AADIRYENREICEEE 52 D AREMHOHHHA L LIy 7 a ARV v, 7
naFy—j FrR=vyur =7Vt S, BRI ot EE
Bixznzns, 21, 40, 6ATH-o7e,

NR—=ZFTNVORFTIE, 1-2273—= A METABRTZNE Y AZADMHFIRE
 LLSHB L, [EEMATICLFICOAEERREET VAEAIAENTZ, VIFD
EREEN ZFHHE L7 & 2 A, shrinkage?349% & B H X417z, shrinkagel320-30% %
25 &AL OHIWT 275 5 2 Al REMED RIB STV 5728 [70] . VA/FOARE
RHEEEIRANT D 2 & & Uiz, A OV TIE, MIERZE, HpERE, RS
MZAAET VR L, I BBICORWREAGRAEET Va2 _X—XET /L& L TEIRL
7o, EBMATOME, CLFOIEEL LTL, =Xn VU AX1HEL5E (TDD),
TNy = O, eGFR, MR Sz, BHEET VA TRLICRT,

0.310 0.258

BW\®7> /TDD eGFR
CL/F (L/h) = 6.89 (_) (_) gp3FLCZ ( ) p3Female
/F (L/h) = 6.89 X =7 X 10 x 0.823 X o5 2 x 1.23

Vd/F (L) =312x (il;’)

Z 2 CBWIIAE 27~ $, FLCZIZ 7 V)Y — L OB, FEBFHERTO,
Femalel3 & Cl, BIETOL 2B TH D, BIETT IVDOPPK/NT A —H OHEFE
., FEAEFAXIFAZE, shrinkage% Table 3-2127~K7,
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Table 3-1 Patient characteristics at the first sampling point

Characteristics Adult Child
Male/Female, n 41/46 6/7
Age, years 60 (20-77) 6 (0.75-16)

Body weight, kg

Postoperative day, days

Hematocrit, %
AST, U/L
ALT,U/L
Albumin, g/dL.

eGFR, mL/min/1.73 m?
Everolimus TDD, mg/day
Concomitant drug, n (%)

Cyclosporine
Fluconazole
Prednisolone

Nifedipine

57.0 (34.5-91.0)

1865 (29-8092)

33.0 (18.8-51.4)
26 (10-177)

23 (4-380)

3.8 (1.6-5.1)

552 (11.4-223.7)
1.0 (0.25-4.0)

5(5.75)
21 (24.1)
40 (46.0)
6 (6.90)

169 (7.3-58.0)
608 (19-5029)
33.3(22.5-472)
45 (19-118)
66 (17-299)
3.8(2.5-4.4)
129 (85.4-216)
0.5 (0.25-1.0)

1 (7.69)
2(15.4)
11 (84.6)
1 (7.69)

Values are presented as median (min-max) for continuous variables.

AST, aspartate aminotransferase; ALT, alanine aminotransferase; eGFR, estimated
glomerular filtration rate; TDD, total daily dose
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Table 3-2 Population pharmacokinetic parameters of everolimus

Final Model Bootstrap results (N=500)
Parameter Estimate RSE, % Median 95% CI
CL/F = 0,x(BW/57) *"x(TDD/1.0)*x0:™ “x(eGFR/55.2)*x0s" ™!
01 (L/h) 6.89 4.63 6.89 6.23-7.65
0, (TDM effect) 0.310 15.6 0.316 0.235-0.432
03 0.823 5.13 0.820 0.722-0.903
04 0.258 24.7 0.248 0.144-0.404
05 1.23 6.24 1.23 1.10-1.39
Vd/F = 0sx(BW/57)
Bs(L) 312 9.65 313 258-388
ka (1/h) 6.07 (Fixed) 6.07 (Fixed)
Interindividual variability, CV% Estimate RSE,%  Shrinkage = Median 95% CI
IIV for CL 27.1 17.4 4.67 26.5 21.8-31.8
Residual variability,
Proportional error, CV% 18.9 15.6 4.06 18.6 152214
Additive error, ng/mL 0.495 40.7 4.06 0.499 0.281-0.684

BW, body weight; CI, confidence interval; CL/F, apparent clearance (L/h); CV, coefficient of variation;
FLCZ, fluconazole; IV, inter-individual variability; RSE, relative standard error; TDD, total daily dose
(mg/day); Vd/F, apparent volume of distribution (L)

FLCZ is 1 when fluconazole is used concomitantly and 0 otherwise. Female is 1 for female patient and 0

for male patients.
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7 )V % FV Tz goodness-of-fit plot & Figure 3-1/27~9°, OBS & PRED & 72 |ZIPRED®D 7' 1
v MTUTy=xDEHUIK L TR ERTY 13780 5417, CWRESEPRED, Kt ik
BHZRFR O 7 7 > NIk LTSI LTz, £72, pcVPCT oy &
Figure 3-2127577,
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Figure 3-2 Prediction-corrected visual predictive checks (pcVPC) of everolimus observed data compared with
500-replication datasets obtained from the final model. Open circles represent the observed data. The solid and
dotted lines denote the 50th and 2.5th or 97.5th percentiles of the observed data, respectively. The shaded areas

denote the 95% confidence intervals of the 2.5th, 50th, and 97.5th percentiles of the simulated data.
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Figure 3-3 |26k % 72K H, eGFR, MR I NT Va3 — LV OF DTS 5 a £
HERFIZZA_NB U AR 05mg % | H2BEE LEED N7 7REO % rd, ¥
a2 b—ya rTHERLIVETH N T 7RRE O R JE IR A i R T D 3-8
ng/mL OFFAIZ A>TV, BUETIREEOBEE CITADIRAE L THY ., Ltk

THREPREX LI o7 Vva Yy — L E2 L Tnenr — X TidaEhiEkz Fals &
WOFER L 7p o7,

g_;”&l %T %10_1T L1+,
OES-L‘LJ$£| %IE——E oEs%EI%IéT?%Iél Male

3 60 9 30 60 90

15 30 60 90 15 30 60 90
BW (kg) eGFR(mL/min/1.73 m?)
A without FLCZ with FLCZ B Without FLCZ with FLCZ
204 207
15 3151
E E
o)) (=2}
.10+ £ 104 l
£ £ I I
E E Female
SiP L THIL °$ééé?$éé
T T LT =T
c T T T T T T 9 T T T T T T T T
30 60 90 30 60 90 15 30 60 9 15 30 60 90
BW (kg) eGFR(mL/min/1.73 m?)
C ™ withoutrLcZ with FLCZ D T——y i FLCZ

Figure 3-3 Simulation of trough concentration (Cmin) of everolimus in the 5000-replication datasets in a
typical patient receiving everolimus 0.5 mg twice daily classified by body weight (BW), eGFR, sex, and

concomitant use of fluconazole (FLCZ). Each box plot represents the interquartile range and 90% prediction

interval of the predicted trough concentration of everolimus.
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T oo ) AR LFZ 7 a ) AROERYENRRO

=_n Y AARMGRER T 71 ) AR EZGH LTV AEEFNIE80N T -7, Figure
3-ATIHEET L K0 e A IHEE T BT ERICLFOHEESE & =<1 U A AR
IR RIS 5% 7 v ) A AD/CH & OB Z /R T, #UBEYR ORS R, RMEIL0.330
(P<0.0001) EHEH =, THEEOMHEAZR LI,
X HICZ OD/IC A A BIRRITMZ T-fER, ¥ 7 a) AROD/CHIIA E /24
gL L TGHAREI, WESNTEHREET VI TO LB TH S,

0.338 0.293 0.230

CL/F (L/h) = 7.04 x (oo " (O g gozrer o (SR | (D/CTacy ™ o sremate
/F(L/h) =7. (57) (1.0) ’ (55.2) ( 0.44 ) '

Vd/F (L) =323x (]‘%v)

27 m ) AADOD/IChIEEL U THAIATYZ & T, CLFOEKREZ®)T27.1%H>
5234%CI Uiz, — T, ([EIENEEIOEILEBIFAZEN 18.2%., fHINFEZEY0.510
ng/mL & X & A EZBIT R0 T,

)
?

y = 6.26x+5.25
R2=10.330
P < 0.0001

)]
1

CL/F of everolimus (L/h)
=

.
o

0.5 1.0 1.5
D/C ratio of tacrolimus (mg/(ng/mL))

Figure 3-4 Correlation between the estimated individual apparent clearance (CL/F) of everolimus using the post-
hoc Bayesian method using the final model and dose per trough concentration (D/C) ratio of tacrolimus in 80

patients.
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il (OBS) & RHEM THIfE (PRED)., OBS-PRED: 4> 7' v h&/Rd, HALT
RTIAOEE TPRED L OBSOMIC K E TN R 6z, ZOBFOT ] A
A DBIREREOFEMI IR I H TIREIXT.TkgTH - 7=, T DHEE TIZOBS-PREDD
7y N PR 2T ORI R & SEDFHANTE S &V D fEF & 72> 72 (Figure
3-5b), BBATRTOEEE VTR LIZMPEL URMSEIZ-0.918 (SD:244) KX
252ngmLCho7e, o, BALTRT 1EEFEDOT —X ZFRV 212 N TEHAE L7ZMPE
} ORMSE(3-0.333 (SD:1.28) KX U{.27ng/mLTdh -7,

Fo. RE L THDSMUIERI OFEM /e =1 U A2 GG L O PR EHER
% Figure 3-6/27~7,
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Figure 3-5 Goodness-of-fit plots for the pediatric patients using the final model.
The observed (OBS) versus PRED (a) and OBS minus PRED vs age (b); Each closed circle
denotes the observed concentration in 12 patients. Each open circle denotes the observed

concentration in the outlier patient.
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Figure 3-6 Everolimus concentration and dose profile in a pediatric patient whose observed
concentrations were quite different to the estimated values. Closed circles denote the time-course
data of everolimus concentrations. Open circles denote the time-course data of everolimus daily

dose.
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AWFTEIE, AR EE 25 L L C=_a U A RDOPPKINT 1T > o i) D
Th %, PPKIRNTIZIZH HZIE TR OLNATDMT —# & L, eGFR, MR, 7L
b= LOFHOERIIINA T ) AZAOIRESGEN AR L LTI SR
7o =R Y AZADIAEGEL 7La )Y — AR _a ) AZAOPKIZEEL 5.2
D B INETITHE SILTWD 23 [32,71] . eGFR & HERID BRI Gz DV TIdAH
RO TERD, ZNETICHRE SN TV DBEBIECOBETOT 0 U AZD
PPKAFAT CIZIREA0-131 kgD BE DX G L 72> TEY . OB FEOHEEEIX110-
646 LCTH 72 [21,32,71], AWFFECTIIMAE34591 kgD BENEENTEY . ZD5
HBEFTISS LkgE WG R & o7, ZOEITBEDOHL & K& Ty, —F
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L TREV, FBUETHR LK D I EEE Clifh Ol EE & T
CLENRORREZ R Z EAVRIRINTHEY . ZORWCLFOHEE BTz D
EWCERT 5 EEX bD,

T\ Y L ZTEICCYPIATR# AT, REMEATRPICHRE S L 255134
RN E ZRTWABN 5], AWFFETlZeGFR & IEOFARENH D LW ) FER & 7p o 7=,

T _m Y AR EFRRICEICCYPSA TR 22 1), BItERO/hSnWZ 7 ) AR
BT, BEICCLEMEY VT F=UPNAOHBEZR YL W) ENR SN TND
[1947,73] . F7z. BEERHAE L D RBEDEPCYPIADIEEAZE T IEDL L0 )
WELDHD [14], ZNDHOREANDL, =1 AZO L D IZEICHAREHZ =T 53K
HIThH->TH, BEEOREIDLC TREEENMET T 5 AeEiEZ 2 6, L
L, =1 Y AZAORMCE ECIEBHREIR FREO HEMEIC W CoftfliL ey
72, BEEOKECONWTIIS bRIMFPULETH D, AWFIETITLMD T
CLFR12fEREVEHEESNZ, B MIFI 7 v Y =22 W T ThN 3R T
3. ZMEDOI 7 vy —ADFFNBMEE X TCYP3AARESE & MK ONEMED3.2 - 2.0f5K
TN ERHE SN TEY [75-78] ARERIZZ OHE L —H L TWD,
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Pe b LREE STV DAY, ARIFTEDOFER DS K 0 D7 B BB TR hif i EE L2
FHZEEWLNE Lc, ARERITH—HRICBIT AR TH D720, BN E
BEEOWREIZIL, SORIBHAPLETHDH, Flo, =X Y AART 7 1 AR
Uy EMHEEREZRZTZ LI LB TNDN [72]. AL TIEE DOFEL IR
H D2 N TERhoT-, T 7 v AR v OFFHIERD D 7eho7-Z LA
JFIREZ 2 HD,

HESNT-=Xa Y ARXADOCLFE ¥ 7 v U A ADOD/CHOBfR % Figure3-412 7R 7,
BB S VFEORFICBI 2BEOHETH /v ) AR LR ) AADAUC/DD
FIZIXCYP345*] 7 L VR #H TR*=0.587, CYP345*3/*3D HFH TR?= 0.396DFHEIEI
RONVERE STV D [63], T OHEIZDOUVNT, WebPlotDigitizer ver 4.4
(https://automeris.io/WebPlotDigitizer) % W\ CT7'm > M&fhiH L, Bin 2% B E

P ef CRIFEMR 2/ S IRERBEZRET 2 & R?=0.285& AWML & [FRIFRE DO
BABR MG B D, Fio, = m Y AABRIGATR K OBEHR D% 7 v ) 5 ADD/C
F130.49 (SD:0.30) 35X 7T00.51 (SD:0.32) mg/ng/mL)ToH V| HatiemEZIT 7 <
(P=0366) —=~m Y LAZ(FZ 7 1Y LAAOEYERRIZEZE L2\ EEX HND,
I BT, HEEMTORER., #70) AAOD/ICHIZT=Re U A RADCLFOH B
HEEL LTt s/, UboZ ént, =X AREAKICY 70 AR %
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DZEND, ZOBETIHCLFA A DB TIIRE < WEHIETFL T
TNDZ ENDND, ZOX D RCLUFOHER 2~ BRI DU CREM e 1 XA
7R, SRHINCI T DFOMEA/ NS WEREMESS, 4 7 1 U AR CHRENH 5
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AT Y ARADOCLFIZHELY 525 Z L 2L LT, S HICTDMEIRZ
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