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Quantitative analysis of drug-drug interaction
in chronic kidney disease patients

using endogenous transporter biomarkers
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THRET 2720 Th 5, BRI EDR) 20~25% D MR 23 s S 4L, MR+ O3y o —

b FBMIC X o TR~ LEIIN D L BlBICE L2 L, EYoEIZE U T, 2

DORPETIR~PEMEE IS 5, ZD—D1%, BAREKETORKKER TH D, ZAMDOREE

EHTOHEREKRED DT 5D0E L THEIEET S Z &T, MiRTOER (77 %) ITH

AL TOWRWEYNFIRFA~EIELE SN D, b — DO, IARME TORME 7

WTdH D, INRME BRI O M- & QRN IX, EEOFEY h T v AR—4 —

NJRE L, ME—RE OWEEEICHEEET 5 Z ML TWD 4 Bl iE, B RTE

9% organic anion transporter (OAT) <° organic cation transporter (OCT) (ZIfLig 2> & JTir R ANE _E

BEARRIN ~DHEM LY A AR L, iR BRI/ 7E 7 % multidrug and toxin extrusions

(MATES) (UL IR A RN D & IR A~O P 2 95 2, 2N HB h T AR —

Z—DHIZIX OCT2 & MATES D L D IZAWIZERI L7 S ER R A A L, BV IAS - PEltti

BIEEDOB N T AR —F—2 N LTRR~HRt S D b Db &5 (BERFTERIEA bR

VX URBRERE~ — 7 —creatinine 7¢ & 2) o SRERERIEME SUIIRME 3T K0 SRR~ PR S

I SENIIRE ~BATT D08, T O—ERFH R S IR~ E WIS D (RAIE %

W) o 2L OFEMOGE . RMEBRIUTZEIEBIC L 2 AEICHES LEZ2 LR TWD

WL —EOEYTII N TV AR—H—% N LERE LTS T 08HDH L, & L TR

(ZIRAIE CHRIL SN2 WA, JRO—E8E L TRIAA~PEIE S D, BHRIHC X D k&9

LIEYO MR HIRE L, BEWMOEDIRER (B V7 70 R) ICREKGFET D720, B

HEIZ Z O X 5 B O NT LB ET 50035 5,

TP HRERE T (CKD) LB EECBHMRBIN TR 2B THY . HARTITN 1,330
A (RAFIB AIZLI AN) EZ< DCKD BENRWD EEXLNTWS 3, BlikiX, EEMOHE
- K EOFEE « BEFEAR EEROKREERTHZ L0, CKDIZEY ZiubHhE
PR T 5 EVIE - RS - Al - B2 - B I3 7 /UREERE - OIfiE & OHESE O RER 2381
o, FTHLMEAPHEIL, CKD BEDORERFEEHFHE /2> Tsd 4 CKD 3% L < i
ITLBEARR L 2o e G E LB ITRIESCBE BN L 21RENLE L 720 | CKD & DOATE
DEIZHRE B BERIFEL D 5, CKD OBWr & EAEEE /REIT, SRERIRIEEEE (GFR) <
EAROHEEIZESHNTIESN S 3, GFR X, Il creatinine f& (Scr) & 5 WML A
HF v CENGFHE SN D HEREREKIRIEEE (eGFR) 2HWHILD Z LML, GFRICED
V7= CKD EIEE X5y Tk, GFR=90 (HAAZIE mL/min/1.73m2, LU F[EIER) 23BHHEREE R . 30
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W35 Z EATMA T, SREREIEREEIK FIZ L 0 KNICER LIZIRERICL - T IRWE S
WZBHD D N7 VAR —F —OWEEENEE# T2 2 L ICERTHEEZELX LTS S,



%X, Hsuehetal.ix, CKD 5~ OATL/3 HEIK % £ 5 U 7= O ERRRER T — & % ff ki

L. CKD ¥ To OATL3 it VEIKN T2 GFR L TR I W K& Wz &2v5 (GFR 23 88%
FREEAR T3 2 S CKD M3 T, OATL/3 HiikiE L 95%F2 EEAR T~ L Cuv7z) | CKD HIRDJR
RN OATL3 Z[HET 2 alREMEZ /RIE L7z 5, CKD HISRDRER L. FFHIREEEY) 0 Ky H)
REL B S D AREMEN D D, LT AT =4 O IFEY A2 %595 organic anion
transporting polypeptide 1B1/1B3 (OATP1Bs) C/F 3R CToh 5> K7 1 4 P450 (CYP)
DO FREOFEEIRIT, A L LT CKD B TR ENEMEZ /R T 2 & BN E
INTVWD 87, Tanetal.lx, CKD BFH~ CYP SEHKA 5 LI B O IR T — & & fj b
L. ZOBE) CKD IZ X D FREHEHER FICREKR T2 b0 & B L1z 8, Iz TRMZEI,
RGP FERIT CYP Iy TR LI R D AREME S /R LT 8, 7 h, CKDIZ XL 23
RNEVREA~ DB A FRET 5 7o OI12i%, EWRBBER UTEY T AR —F —D& 5y 1Fi
TEICEDORBEE AT ALERSH D, LPLRBL, CKDIZKD2EY T v AR—HF—
DOEGETE AR T OFLEE & & EWNHEAT L7263 72 < FRIZ OATL3 LIS DR R T v AR —
B —ZOWTITHEN 2V, CKD X, M7 VT 7 AEBSEHDA TR, MHER
BT R T 2 MR E AR A RO T OROREHET > R— 3 A K DK pH % L 101
REICEoTYH, EYoRNEIELAZ(LSE DAY L H D,

CKD &3 D L 9 ICEE O EIL IR T 256, KB ¥rFE G/E/H (DDI) ([ZHEET
LENDH D, DDI &k, OFH L7z MR b 7 v AR — 2 —DORiE & &
B S GAI, IO REEDRNERENET S Z L ThDH, DDIHIZ KD EYD MK -
R IRENZENT D & BYWOFMERNZ2MT a7 7 A ABREL L, WfFS Lo 1ER
DIFOLIVROVATREMER B D, D78, ERMOMFIERFR T, R SUIERRBRIZ LY
BRSSO DDI Y A 7 & 2 OFRZ EMICHEET 2 2 Lk HiuTun b 24 BK DDI
BRI, R A Z SR E UTERM S L, FEROFE FEREFE TR 2 RE O M
R R — AT HRR T fE (AUC) O b (AUCR) ZFREE L L CRHi &5, #EEOERIC
£V, CKD BFITEFEMA L ViRV DDl (T72905, KEWAUCR) ZRd ARetErd 5,
DDI O3, ODDI ([Z 2 MR DL ERE (HEHK L o DDI DFA) L. ORE
o7 VT AOH T DDIZRE D 5 K& DM TE IR (5 oD D EIAITIKIEL 15, CKD
XF O EBAESE D D, BiFIEL, CKDIZ & 0 BRERDORNIRES I L -5 2 v
25, EROEY . CKD 1T~ 72 A 1 = X L2 X0 BERORNIREE 2 B0 & & 2 al el
bV, ZO%E, DDICEHDL D FEWHIRE N L VR HEIN D REER S 5, Fl 21T,

B RT U AR—H —FAEK S AT V1T CKD B3 T XY @ P Sy s 2073 2 & o3
HITND B, #%F1X, CKDIZLY GFR XY k7 o AR —F —OlgikiSEn 2 L, £E
oK 7 VT 7 AOH T DDIZED D REEDEME IR N EODEENRKEL 2D L
MWEZD 25, ZDEHIZ CKD T DDI OFREENZEALT 2 AIRetEiL, HfY /s o LY+
HIEHATA RTA L BTHERINTWDH DD, CKD 3 T DDI Z 5l L 72 &S 1LIEF 1
Ch b, ZAUL, MA@ 3 B IS OBLS 225 . CKD 83 T DDI ko 52
FESEE L2 L ICEER T 5, CKD C DDI OS8R T 255, fatipk A DDI GRERAS F
O SN EM T CKD BT L TR L b il &3R5, 8 Sh 2 8 enis
SNRNERIENR D D, T DT, K DDI SERLIIN O FIEIZ L0 S5EIEH & R B~
g2 Z LN TENIE, CKD BHE~OMBERHEAEORIRICFLGTEX B2 0b, €
T CARMFTEIE, CKD & TO DDI BRI O HFIEIC L 0 YRt et 757290, B
BO CKDIZ&L Y DDI U 27 BEfLT 2 EERKEHORKRE] . BEHO ICKD 8% To DDI
DIRE % TR 2 HEDHESL] O2 % HE Lz,



CKD & TO DDl U A2 Z W78 5 72 OIS R R IER A L ETH S8, Fkois
V. CKD % T DDI Z i L 721G HIIAFRETH D LW O MEN BT, £ 2 TARIFZE
%, TOREE IR D720 TR DDI EE ) (28 H Lz, AIKME DDI ARE X, G
BESE ST b T o AR—F — OFEMEETHNHE) L TRNEIEEN B4 2 NRTEWE Ok
THY, FZHEY b7 o AR—Z—ONKM: DDI FE ORI, ITFEEHICHEA TV D 217
NIK M DDI 2B DR EZ(RIZH-5< DDI HililE, #FHEE/ERIKICSH -2 EEHKO K G 03 REH
7272, CKD £ To DDI 72 LV BAGIATZ DFNENR oD & 272, £ 2T, MIRAT
DHEA TV D ANK: DDI FEE 2 %52 CKD [ CTO DDl 7 —# =it L7 2 A, BT
VA R—HF —DONIEM: DDI £ creatinine &I K 7 AR — 4% —0ATP1Bs O NXH: DDI F£E
coproporphyrin-1 (CPI) (X, CKD & THEFERA L ¥ 7\ DDl 27" 2 &L 2VRIB STV D 2
MGy oo 89 (B 1 BROE 3 ETHRIR) . D FERO AN =X LOHTIE, BO

[CKD (kv DDI VU xﬁﬁi‘Wlﬁé%’%ﬁiﬁ%#@%@ WCBND EE 2T,

CKD fBE CORNEIREDHZETIX, CKD IZ L D8k 72 B L2 A - EEMIZEE
THMLERDH D, IHIZ Vﬁlﬁ DDI BWE DG, EDAEAEA~DEELINKT 2 0N &
0. FRNTIZEMEC /2 D, AWFFETIE, CKD & TO DDI &\ ) HAWRBEOMRIR L E L
C. physiologically-based pharmacokinetic model (PBPK €7 /L) DiFH %% 2 7=, PBPK &7
i, B AR OFE R AL 7 I E s TR L U TRtk LR & fifiT 9~ %
FETHY ., ETNVOBEMES ZRET D 2 L THAMNRIEMBNEMT N TEETH D L\ O Fil
SR B DD, FIZIE, PBPK 7 /LIZ X 5 DDI FHIEEFIIE S < @ S 202 Jr4E CIRiig
DDI SRR DORERIE L L TEORERPEELIRM LR ICTEH SN D FH L H D B, PBPK ET /L
fif 1%, CKD % 72 £ special population TOIEMENFEDMEMNTE L L THAEH SNIHEH TV D
24 CKD B3 D If H 3R il PBPK &7 VRN 28 O S 7= 613 % < i ST

50D, CKD HFE D DDl FHIC PBPK &7 VRN 238 L 72 F BTG STy, #
= CARMFZEIL., CKD HE TOWNKYE: DDI A2 o DDI B EE 2 E) 2 PBPK £5 /LIC L v &
BT HENIMEDOT Fr—FIZLY, HHO [CKD & T DDI OIREEZ T3 2 HFiED
fesr) #HEE LT,

A LEm X, WIRPE DDI JLE creatinine X TY CPI @, CKD &4 T? PBPK £ 7 /L & {ERK
T5Z LT, ERR2 o0 BHOERICERY AT, %13 Tlix CKD H£E O creatinine €5
J. % 3 E Tl CKD HF D CPI EF L& AW T=RFRIC OV T U5, CKD H%® PBPK &
TIVEAERT H72DIT1E, ZDORXR—R L7 DHEHERAD PBPK ET VN UETH D, HEEERK
A creatinine &7 /TSI TIFE THAE SR TWEEF LA H U, EEERR A O CPI EF /UL
2ETHERL L2 b D& VW,



W1 BT AR—H—%&J LTz creatinine O 3RMF EAEFICx4 5 CKD OO fifhT
1 Hx

Creatinine |3, BHEGEDFRIE & L CHKRILEG TIL VWS DNRERMENA A~ —DI—Th
%, Creatinine XN CEIZAEBKR SN’ £ DK DIRYEMED L THRND HIHRT 5 Z
L n | I creatinine i (Scr) M TN creatinine DE R VT X [ VT F=0 2 0T T
VA (Con)] MEHERE L R<MHBEIT 5720 THD 2, JR~HEt S5 creatinine D 9 5,
70% T ARERIANEME 29 LT, 5% D DK 30%IZIRAAE s a It LT, ik b RIR~BATT 5
EEZ BTN D %, Creatinineg ITEEOE N7 v AR—F —DEHATHY , OAT2 K
OCT2 A MLk 7> & B JRAME ERH~DER Y iAZZ . MATEs 23 IR BB 2> & JFUR ~
OPEHEMN T2, TDD, OB TV AR—F—IZHEEROHL LY A FT Y A

(OCT2, MATELl, MATE-2K 72 EZ#PHE) v AF T (OAT2, OCT2, MATEl, MATE-
K72 % HE) E20H LG E. BEFOFEICED LT Scr 2t EA-425 (creatinine
DDI)¥, Z#U 5 creatinine DDI 7 —# OFFREIC L ¥ | creatinine (3& ~ 7 > AR —Z —DOWNRERME
DDIEE & LChiBamsivood 5, flxi, Mathialaganetal.ix, B k7 v AR —& —[iE
R GHFD Cor R TR L F T U AR—Z —FEFEA FAR/L I D AUCR 23 HBT S
D LERLTND %,

B OWE D, CKD BEDMEFER A L Y 58U creatinine DDI Z 714 AJREMEASRIR ST
X7z, Myreetal.lX, ¥ A F |2 X % creatinine DDI % ik A\ & CKD B3 Ttk L, CKD
B DMERERR A XV 58U creatinine DDI 27792 & 2 A L2 [V AF VUG8 O Se 21k
# (%AScr) 73, CKD 3 T+33%, KA T+15% Th-72] ¥, CKD BEIMERERE A L D
58U creatinine DDI Z /-3 ATREMEIL, GFR (ZXT % Cor Dt (CodGFR k) DOBLEN D & /R
SN TET7 28, ColGFR tid, creatinine DIRYEMEZ V7 T 2 U258 L JRE 53 WD 7 H-R
ERTIEE CH D, ColGFR Lhid CKD B4 TN HEIICH 548, 2D CKD BETD
ColGFR HLDYENNEE F 7 v AR —Z —fHEIEL S A F V0 OFEIT L0 R & R
"I 20, ZhbDRiRIT, CKD BETROND ColGFR LM, B F T v AR —2—
I LT RAE WD FGROEACITEINT S Z L 2R T5HLDTH D,

Z ZTH 1 BT, CKD % T DDI Zfi#tr3 25 AKEM: DDI L & LT creatinine 2 AJF5E
RHE U GRINLT, 7725, CKD #B#E O creatinine DIANENREZ 5Lk 4% PBPK €5 /L %
YERT % = & T, CKDIZ LY creatinine DDI U 27 WAL D A = XL E T 5 2 L &t
(2. TERR L7=E5 L% VT CKD & T creatinineDDI U A7 2 THIT5Z D 2o5%H
By & Uie, SCHRBREE LT = 8 — MMFZE L W CKD 3% T creatinine DDI 7 — & % IIU4E
L. CKD ## @ creatinine €7 WAERRIZME L7z, CKD 3 @ creatinine €7 /L%, JE{THFZET
VERL & 7= fEEERR A\ @ creatinine E7 /L 322 OFF UMEEZ VY, TTFANRTGA—XDI%
CKD B 12 b3 % 2 & TIERL L7z, GFR. Creatinine &5 EHE, B~ T v AKR—2—7
VT TV AEDET NG A—R% CKD BEDOFET — X kb L<HPTE L LHITHEL
72o F7o. CKD BEDOE k7 v AR —42 —HFEHKIZEIT 5 pharmacokinetic (PK)E 7 /L % fllik
fER L. CKD B4 @ creatinine E7 /L & #iE7 5 Z & T, CKD 5 T creatinine DDI d >
Jalb—var&fTo7z, Creatinine O IMFEHIREHERE OE 7 VI X 5 THIME & BRARERD D
DOERAEZ BT 2 =2 & T, B LI BT VO TR 26 L-, &%IC, fEk L=
creatinine E 7 VA NV I ab—ya r&2FEL, EDOXH 7% —ATCKD BEICBITD
creatinine DDI D FREE N BT 5 MOV THRGE L 72,



2.2 Jiik
2.2.1 Creatinine DDI 5 — % DI K OV

CKD (3 T creatinine DDI & T35 72 OIS BERFERE T — % & . ST R XUTHTH =
A— MFFEL WIEE L7z, CKD EF DMEREAA £ 0 38U creatinine DDI 27”4 2 & % K V) R4
IR T — AN OHERT D72, creatinine DDl DFFIE L 7225 2 DD/8F A —4  (%AScr LT
CcdGFR th) %, fEFERA & CKD # Tl L7z,

2.2.1.1 %ASc; 7 — % DI

fERERLN TD%ASer 7 — % W AFAIHEZR2 b T v AR — & —[H5EIK 15 ff (Table 1) 23, %t
ITRFZED I CTHE SN TND 2, ZBE F T v AR—4% —[1EHKD CKD BH TORKABR
TR ERFE L, HONIEROF N, LTORESTEN L2 D% CKD B
D%NScy T —4# & Uiz 1 1) HEELEE CKD B Z2x% & LIZBKRBRT — 4. 2) CKD
BE OBHEREIEE (GFR, Con Scrfs) ZHE L TV AERKRBRT —4, 3) B R T AR —
Z —[HEHKDOBEH-FI% D Scr 8 L TWAERIKRERT — %, 1 DORBRCTELE D HIEH &N
MENTW8EIE, HIEHEZ LI Lz, 7235, creatinine &7 /L DRRGEIZ AW S 72
b, BT UAR—Z—HEELE LD So KB L TWDEKRT — % b &b e TIUEL -
B, TIDT —ZIX%ASc DFFFTIZIEZ AW 2 o T2,

CKD BH D%ASc 7 — # 1X, Fi#l =4 — MF%ETH % Salford Kidney Study 72> 6 & Bufs L
7=, Salford Kidney Study /%, Salford Royal NHS Service Foundation Trust {235\ YT 2002 47> 5
2015 DI B Fk S 4172 3000 il & 8 2 2 FEEHT CKD B A %f5 & L CHEME S A7z KEUEED
SRE#M 72 CKD =2k — MFJE ToH % (current REC reference: 15/NW/0818), =7k — hvb,
OCT2, MATELl KT} MATE-2K OHEFK Y A N7 U A 27385 X7 CKD 35 17 5 (3B
PE6 B, otk 11 . AEHn 22~88 mk. HHEEFE CKD12 f5il, & CKD5 ) o7 — & ZfhiH L
7o NURANTYULDANDOE NT o AR—F—HEEZHHL T HHERE IR LTz, B
U A NZU LR (100~200 mg/day) OHIFEIIX, 291 AfE (10~420 Hf#) Thotz, K=
B— MIFZEDOIREIE G810 Scr~—A 7 A M (Scrpaseline) (. FU A N7V AFHFHIG
1000 HATE TO SerllEMEDIE & EF LTz, %AScr X, Scrpaseline 225 b U A N7 U Ak
B D Scr IEE~DE(ERE LTHEH LT,

IVEE L7z CKD fBE D%ASe: 7 —# &, FeATHFE THE ST DR D %ASer 7 — #
I LT-, B h T RAR—F —PLEK T LI, B A K CKD & TD%ASe &8 k7
VAR—HF—HEKO 1 BHT=Y HEE I LT,



Table 1 List of renal transporter inhibitors collated for creatinine-drug interaction

No. Inhibitors
1 Trimethoprim
2 Cimetidine
3 Famotidine
4 Ranitidine
5 Dolutegravir
6 Raltegravir
7 Indomethacin
8 Vandetanib
9 Cobicistat
10 DX-619
11 Pyrimethamine
12 Ranolazine
13 Rilpivirine
14 Amiodarone
15 Telaprevir

2.2.1.2 CclGFR b7 —# DI E
R A K Y CKD F.3# @ Co GFR 7 — % % SCik & W INAE L7z, Zhang et al. (2016) 28 (%,
SR 27 A235 CodGFR 7 — 4 245 LTZRITH D, ARELTHI A S 7= 3Tk 27 AD
Col/GFR LET— 42 035, LA FZBRIN LT b ORIV« 1) EBEROFET — 4 |
2) NEXITEBMEEE 235 & LI2ET — 4, 3) ColGFR t & GFR OBIfRMHHE T
WFIET — &, BB OYERE % HA & L7z CodGFR O A & EIfE M OMEHE(R 72 %
CKD 27—V Z LIcRE L=,

2.2.2 CKD H55 ® creatinine &7 /L DAERK
CKD #&# @ creatinine &7 /L%, JeATHIIE TR S 72 BERER A O creatinine £ 7 /1 3132 1
ETMEE R AV, BT NANT XA —=F DR CKD B 1Tk + % 2 & TR L 72,
Creatinine &5 /L%, Matlab (R2017a, MathsWorks.Inc) % FV Ttk L 7=,

2.2.2.1 BEEERL A O creatinine €7 /L

FATHFZE CIERL S iz, fdEEERk A @ creatinine &5 /L 3132 OB % L) F(2o~d (Figure 1),
Creatinine 7 /L%, 4 DOz 73— K X~ [(i) reservoir (central), (ii) proximal tubule
blood/interstitium, (iii) proximal tubule cell, (iv) proximal filtrate] 7>5#Rk &A%, Reservoir = >
= A RS S LT creatinine (ZE S RGHEEE : Ryn) 13, SRERIRIEE (GFR), B4 7 U
7 7 > A (Clnon-renat) X OVRAME /7 WAZ KV YHKT D, RMIE WAL, BT (Qptpiood) (2K
0 proximal tuble blood/interstitium = > »3— k X > h~jii A L7z creatinine 23, 2@k (R
fenddk & A IRRES) LB b T AR —F —IC &k A REEN%EIC L 0 . proximal tubule cell =
V=R A2 h & LT proximal filtrate =2 78— F X > h~BITT 5L D E LTHIR LT,
BN T U AR—H—[L OAT2, OCT2, MATEL KT MATE2-K O 4 FEZ 44 AdL, &B& b7 v



AR —H —IZR LTl 2 DIk 7 V7 7 v A%ERE LT, OCT2 %, HMlalstoESLFHIE
B2 )i U CTROF AN creatinine Z 8k 3 2% & L7z, GFR SUTSRME 72U L 0 proximal filtrate
a2 X— K A2 h~FBAT L7Z creatinine (X, —#B2° reservoir = > /X— h A > R A~FIRIL S 1L
(FFWRINER : Freabpor) < %Ulﬂéﬂiﬁfﬂo e RA~PEE SN & Lz, BT A/8T A—
ZDIH, A ODBFNTUAR—F =% Liclik s V7 7 v AL ZEEE T V7 7 v ALS
FREEZ AN, 4 OO N T U AR—F—% ) LIzl 7 V7 7 0 A RO BEH Y VT
T AR, BEEERANTO F U A R 7V A-creatinine DDl & — X IZkI¢AETNT 4 v T 4 7
WCEUEREELTZEERW ., BTV AR—F—[HERKICLD b7 o AR—F —[HEIT
BT AR—Z —REEKO MAEF IR L invitro FRBR THUS &7z ICs il 27 IC S & A
wEi, BT AR—Z —HEROMBEFREHEL T2 = F A P ET T LD RER

ST,
4 Y4 )
Reservoir = a3
------

compartment

______ Qe 5in X Freanor Urine

Proximal tubule blood/ interstitium
-------- uanX(1—F )
VPT bis :cPT bir PHprbi Qe =
K »| ‘Basolateral 1 Ppassive P
Central 7 | Transporters) fTranscellularf fPassive 1/ /
compartment Paracellular /' /' | “eru.fin;
........... Proximal tubule cell
o
IV, ) E,. H
K; L Corer Eonprc PHorc Permeation mechanism at Proximal Tubule cell
"""""""""" T | prmm——
T :Aplcal i | [iPassive 1 I Basolateral
itransporters | Erranscelluar oaz_J{ ocm " (blood)
* i 2
Proximal Filtrate 1 M
P mater || marezk ——
ivw,r.u-: Cor. e PHpr e l l (filtrate)
\ AN ./

Figure 1 Model optimization for creatinine-drug interaction in chronic kidney disease
patients

A reprinted model structure from the previous study showing the creatinine models for healthy
subjects®.:32, Permeation mechanism at proximal tubule cell is presented in purple shaded area. See
Scotcher et al.3%% regarding details of the models and system parameters. Parameters optimized for
chronic kidney disease patients in this study were enclosed by red dashed squares.

2.2.2.2 CKD H3#& O creatinine &7 /L
CKD &35 @ creatinine &7 /L%, f@HERK A D creatinine 7 /L DET IV/NT A —H % %\
CKD BHEOEBIME~EHT 5 = & TIERR L7z, CKD BE~DET L /RT A —H DEHiL
T A=K T LB ER L, TT VI K D Scrpaseline TIHIE A ERIE & 45 2 & T%
TN DEEYEZRRE LTz, BREEIC IV Scrpaseline FEHME I, AR TINEE L 7= CKD B4 OfH
B 2 V=,

» GFR

CKD ## ? GFR X, 4% CKD £ GFR ElIfEi XX CKD-EPI X 3|2 L 5 #HfE (eGFR)
(ZIEHE L7=, eGFR I, CKD BH O, MERIK N Ser L 0 FFHE L=,
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»  Creatinine A& i EF (Rsyn)

CKD & D Reyn (Mmg/h) 1E, M5 I TV 5 ERHZ 32 VT, CKD BHE O (Age.
B5). IKE (WT, kg) ROMERNCHS< /8T A — 2 2R LTz s b B L7 BHEE 2 F T
(Eq 1), HM:TIEX CO=27 T C1=0.173, M Tix C0=25 K U C1=0.175 DFRE % HV -,

Rgyn =(CO— (C1xAge))« WT/24 Eq 1

> RHEDET VNG A—H

JRAM4E (proximal tubule blood/interstitium, proximal tubule cell, proximal filtrate) = > /~— K
Ay MBS BT A —% [ZEPEH 7 VT T A (Clep). INMRME 22 73— K 22 K
DOFFE (Ver), KOUEBTHE (Qur) %] X, intact nephron {iik ¥ |2FE-S &, 4 CKD HBEF D
GFR IZHMI LT T 5 & L7z (EqQ2). GFRheaithy & O SysPara(j)neany I fEHER A O GFR (120
mL/min/1.73m2) & /N T A —% j D% . GFRckp K& U SysPara(j)ckp (% CKD & DE A <7,

SysPara(j)cxp = m * SysPara(f)neaitny Eq2
ealthy

> BRI UAR—F—ENLIEEs VT 7 A

CKD |Z £ % OAT2, OCT2, MATEs OEik{EMHOIK FHRITMEN N &b, LITDK
FEIC X0 EH UAETICH W =,

OAT2 DHg kMR FERI1%, R AL O CKD BEIZHBIT 5, OAT2 FEH v rn e
IVORGREENRET — X DR L2 38, Z ORIEWEET —# 13, GFRIZXT 5 v
7 v EVDRMESW 7 )T T A (OAT2 2 Lk s V7 5 0 ZITHY) Dl
(CLintoat2/lGFR) %, CKD B Z L ICHEH L7 D TH D, 7. 4 CKD #rE D
CLintoar2/GFR % | fEHEE A D CLintoat2/ GFR 12553 2 AHRHE (Fxoarz) & L CTHIMIL L7= (Eq

3) , T7/2bHb, Fxoanzld, CKD BETD OAT2 7 U 7 T v AME TR L GFR K TR D K/NEH
RERTIERE L 7225 (Eq4 ; Foar2>1 OHAIL OAT2 24 Liz#aik 7 UV 7 7 v AME TR
GFR X T, Fxoarz<1 DAL OAT2 4 Lzt V7 7 U AR TFHE>GFRIK T H) |
% CKD B3 @ Fxoar2 & flEHER N . CKD #8R# M D GFR DL (GFRckp/GFRheaiy) (2% LT
v L (Figure2) . [EURESREZIERT 5 2 & T Fxoarz & GFR FHXHIE O BAGRE A 4572

(Eq 5).

CLiTlt,OATZ,CKD
e GFRep Eq3
04r2 CLint,OATZ,healthy
GF Rhealthy
CL t,0AT2,CKD GFRCKD
. ~ GFR * FXoar2 Eq 4
int,0AT2,healthy healthy
GFR
Fxpary, = 04973 x ——2_ 1 05027 Eq5

G healthy
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Figure 2 Relationship between relative change in GFR (GFRckp,i/GFRneaithy) and
additional deterioration of OAT2 activity in CKD patients (FXoat2).

Fxoar2 is expressed as a fraction of healthy; Fxoar> = (CLint(OAT2)ckp,i/ CLiNt(OAT2)neaithy) /
(GFRckp,i / GFRheaitny), Where CLiNt(OAT2)ckp,i and CLint(OAT2)neaithy are intrinsic clearance of OAT2
in CKD patient i and healthy subject (GFR = 125 mL/min), GFRckp,i and GFRpeaitny are GFR in CKD
patient i and healthy subject, respectively.

fEERk AZkI9 % CKD B3 D OCT2 LN MATEs #/h L7-8iik 7 V 77 v AD Lk

(CLint,ocT2emates,ckp/CLin,ocT2emaTes healtny) (5. GFR FHXHME  (GFRckp/GFRheaitny) DFRIZEIEL & L
TRtk L7z (Eq6), Z Z TiL, #MIEBEEDOMBIE (Coeffekpre) 73, CKD E#E TD OCT2 -
MATEs # 4t L7zt 7 V7 7 v ADIKTFHEE GFR X FROK/NERE R T KIEIE L 725

(Coeffckprp>1 DAL OCT2 - MATES 24T L7zt 7 U 7 7 » ADIK T2 >GFR (K T =,
Coeffekprp<1 DAL OCT2 « MATES 241 L7k s U 7 7 v ADK FERGFR K FFE)
Coeffekprp IZ. CKD fEF K OMEEERA D CoGFR D E A ff £ EH)fE (2.2.1.2 TH) ITET /L
BT AT 47T HIEICLVHEE LT, OCT2 KO MATES @ Coeffckp e flELIX[F] U & &
L7,

CL; GFR
int,0CT2&MATES,CKD — CoeffCKD,TP " ( CKD 1) +1 Eq 6
CLint,OCTZ&MATEs,healthy GFRhealthy

> O

CKD & OB IMTEDMEME W . TEE CKD LU E CKD OB MR (Qprpiood) 1.
fEBER A LV 27% K O 42%fK\ & L7237, CKD (2 X % total body water DZE (ki1 Th 5
Tesh 3B it L X— h AU NSRRI, R & CKD B3 TR U S RGE LT, N7
JRAME T pH B OMEIE, BEFERA &R U & E Lz,

223 CKD HE DB N7 v AR —4 —[LEHKD PK 7 /L DIERL
CKD A D%NASc, 7T — Z N ESNTZB R TV AR—Z —ERK (U X RMTY L, R
FIOURDRT 7T VL) RtGIZ,. CKD BE TO PK EF LV E2/ERK LT-, CKD B#& To
PK 7 — & Z LR SRIC L W IR L7 WISV 72, PK BT /U, 1-XUE 2-22 78— |
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AV hETLEHV, CKD BETO PK 7 —F 12k L TET L Z il Lz & & ISRHEH
FIER L VRN OERIR LTz, RU X MU L3E~ O CKD B8 D PK 7 — X N AFr]
BECHoTolzd, BHEMPKET L E L TR LT, YAFVUVRRT 7 EF VU T, #H5K
DRI 1T 2 MAEhHEE O FHEICx LT, 2o PK T /L% naive pooled {2
V749700 rT5Z L TR LT,

2.2.4 CKD ¥ To creatinine DDl D' I = L—3 3
CKD ## o creatinine 7 /L L& k7 0 AR —Z —fHERD PK =T /L2 HAEHLE D Z &
T, CKD & T creatinineDDl > X2 b—v gL, BV AR—F —fHEKIC LD
BT UAR—F—DORET, BT AR —[LEKOMETEAIEE SRR IS
<HAHEEEX, 4 20B N7V AR—F—ZLIZfak L7z (Eq7).

CLinti
CLingi; R(t) = il COVN
int,iin j(t)

1+
[Cs

Eq 7

Z Z T CLintijioh 2 O Cj(t)iE, KR tIZBITDE N TV AR—Z—i D7 VT 7 AR
N7 AR—2—HEFEK ] OMBERIEESRETH D, 1ICsnijld. B RN TV AR—Z—i D
50%fHEZFIEEZTHE N7 U AR—F —[LEEK ] OIEERBEETHY, JLT7TF=0%7
o—7 3 L U CTHWE invitro iER T LR ZEE AV (Table2)7, R U A 7 U LD fyp
I% CKD OB EZ 1T 722 LD 940 CKD B Tl A & [F UM% 7=, CKD &
FEDT 7 HF VLD fup TNV, EEERAD fp 2072 LEWI ENS, EAEMKE
T ROETN PK ZIRICE 2 DTV EE 2, BERA LR UEE CKD B2&5 T A
723132 CKD BBED Y AF VU D fupld, CKD BE TOMEEZ Az 9,

Table 2 In vitro ICso for renal transporters

. ICs0 (M) 2
Inh
nhibitors OAT2 OCT2 MATE1 MATE2-K
Trimethoprim 1000 25.8 1.62 0.58
Cimetidine 102.3 36.3 378 237
Famotidine 184 27.9 0.27 73

a; The half maximal inhibitory concentration (ICso) were obtained from Mathialagan et al. (2017)%’. The
values of ICso were evaluated with creatinine (10 uM) as a probe substrate, which was much lower than Km
values of creatinine for each transporter (OAT2; >795 uM, OCT2; >1860 uM, MATE1; >2000 uM, MATE2-
K; >2000 uM)3!. b; No inhibition observed, ICsq set to 1000 uM for simulation of creatinine-drug interactions.
OAT; organic anion transporter, OCT2; organic cation transporter, MATE; multidrug and toxin extrusion
protein transporter.
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2.2.5 Creatinine &7 /L DL

Scr paseline X N%AScr & =2 KA 2k & LT creatinine &7 /LD T4 2 FEAM L 7=,

Scr baseline OO FHIMERRRECIE, AMFFETULEE L 72 CKD 3 D Scr paseline B 2 V7= (8 7
BR. 64 4), SRHME & TRIMEOE: X W geometric mean fold-error (gmfe, Eq8) Z# % H L. gmfe
PAFFAR AT RE7R creatinine &7 /L& IR L7z, FFA rIREZR gmfe OEIIFESL S U7z L HE 200
N, O CT gmfe<2 NRFARET N E LTRSS TV Z v 4442 REFZE Tl
gmfe<2 # HZ L LTz,

1 Scr,baseline,predicted
Sx|logol s — ———
gmfe =10 Cr,baseline,observed

Eq 8

%AScr D TRIMEIL, ABFIE TUUE L7= CKD BE %2 x5 & U7 BRFRER D %AScr & 7

(B IRHBR 12 3R, 90 4), A EEIRRBRO LA REICHE - TH b7 v AR — % —pHFERZ &
B U72358 D%ASer % VI L. & FEEERBR D%ASe EHE & i L=, £72. THIE & 20
EDOLLANFRRERN (Fe2S 2 LA, 7272 U Scrpaseline DIEENEE 2 E 8 L 7= ) ThH D
RRBROE S 2 HH LTz, %ASe THIPEMEEICH W 12 3BR D 5 5 5 BRI, CKD & D
creatinine 7 /WAEEICHWZREBR LR —CTH D03, ET AMEREICHWNZOIXE T v AR —
H —[HEHPE 5RO Scrpaseline 7 — 2 DT D %AScr 7 — X 1 IHANT W2, ZD7=
B, %ASc THIPERGEIL, BT UERICH N T — X LM LT — 2 2V TESn
TW5,

2.2.6 CKD f#H TY%ASc 2 INT D A T = X L DIEFE
VERR 7= creatitnine EF A& V=Y I 2 b—a VA ER L. E0 Lk 5 7048417 CKD &
FT%ASe N L 5 2 MRGAE LT-, Ha7e 2 BH%HE (GFR15~125 mL/min/1.73m?) & CKD &
WX LT, BB M TV AR—F—DMHEERNEEINTZEED% A H I 2b—a L
77

2.2.7 HEHEAT
Salford Kidney Study @ S, X—AZ A UED D N U A 7'V AEHZ RO ScrHIEE~D
PILEKOBEEZIL, N AN AEEOREALFENR, HRELLEEHR L LI
REIRET MLV B Uiz, f#HTIZIE SPSS version 22 % V72,

2.3 fili R
2.3.1 CKD H3# @ creatinine DDI & — % O f#EHT

2.3.1.1 %AScr 7 — & OfiFHT
Salford Kidney Study TiZ, FU A F 7V AEHIZL Y | S 3N —RA T A KD 1.7 mg/dL
(1.1-3.2mg/dL) 75 2.0 mg/dL (1.2-3.1 mg/dL) (ZHEIZH M L7~ (Figure 3A, Table 3,
P<0.01) ., MU A RNTULEEIZLD%ASc 1L 20% (-12~86%) TH V. eGFR & OEIZFHRY
XD B2 dro 7= (Figure 3B) o Scrbaseline DR ZBREL 8.94.9%TH V| HEFEALA
THE SN TNDME 4.7%%) LY EhoTz, %ASe T — % OHEREICEEH L2 R T R
A=A —[FEEKII D (R ATV L VAFPURORT7EFTV) THY, Zhb 3
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W) D%AScr 7 7P U 72 BRI 12 B CTH o7, F72. SIS D Scrpaseline 2 78 L7
W EBR S 8 BRI Sz,

BRI U AR—H —PHER T LT, R L CKD BH TO%ASe & b T v AR — & —
PRESLD 1 H &4 ik Lo (Figure 4), fERER N & i L C CKD &3 D 1 H H &I 2R/
(AR 2 TS 0 BT, e KD %ASe, AL AR TR 30% & [FIFRE Th -7 (FY
A N7V LADO%AScr 1R T 13%~31%, CKD 35 T 7%~33%, + A F ¥ 2 D%ASc I3
FER N T 14%~26%, CKD £ T 10%~31%) kYU A~V A 400 mg/day #iifi ClL, CKD &
B D%ASc MBI R A LD BVERICH 723, T—2 R0 R0 22 0355729
RERICITE D 2o T2,

(Al (B)
1 1040
.5p T = Al “
A bl
3 ~
3 o Fal ﬁb an
g - & E r""'
= 25 -
E ] g R T
[ = o
'_I'; 3 O + o~ _r:: 0
& O o ® Ag004g| E om N
5 _co e v . 4 © OB
o » g 5
sesl’ o | 2 .
| & o S e e e e s anas
&
8 s
] S S S T W S S S S T ——" - 20 v r 2 I.-
12 3448878 2101M1212184151617 2] o 40 ab EN
Subject 1D in Salford Kidney Study eGFR [mLimin'1_73m?®]

Figure 3 Evaluation of creatinine-drug interaction in Salford Kidney Study.

Serum creatinine (Scr) at baseline and after trimethoprim administration of 17 chronic kidney disease
(CKD) patients in Salford Kidney Study. Filled marks and error bars represent means and standard
deviations of Sc; at the baseline (-1000 day to last blood test prior to trimethoprim administration) in
each patient. Blank marks represent Sc; at the first test after trimethoprim administration (dayl). Circles;
moderate CKD (eGFR 30-59 mL/min/1.73m?), triangles; severe CKD (eGFR 15-29 mL/min/1.73m?).
(b) Percent change in Sc; after trimethoprim administration plotted against eGFR in Salford kidney
study. Each mark represents individual CKD patients, symbols for CKD stage, as described in a). A

solid line and dashed lines represent mean and +standard deviation of the percent change in Sc of all
CKD patients, respectively.

Table 3 Mean creatinine before and after initiation of trimethoprim

Group Mean serum creatinine, mg/dL P-Value of the mean difference
(95% CI)

Baseline 1.73 (1.40-2.06) <0.01

Immediately post trimethoprim 2.01 (1.67-2.35)

P-value was calculated by mixed effects model in SPSS version 22, Cl; confidence interval.
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Table 4 Summary of clinical studies evaluating creatinine-drug interaction in chronic kidney disease patients

. - . . GFR . Blood sampling for %change in S, Individual's
a b
Inhibitor Clinical study Subject Information (mL/min/1.73m?) Study design Se, post inhibitor (mean t S.D.) ¢ baseline Sc,
Salford study groupf n=13, M3F10, 25-79 yr 26-56 ¢ 100mg QD oral >Da’;;gt' (] gszaﬂer 2325 Yes
Salford study group2 n=4, M3F1, 22-88 yr 26-43 ¢ 200mg QD oral >Da);;;)t, ;gsheafter 9+10 Yes
19 = - 9qd Day10, 2-4 h after
' . Myre et al. (1987) n=5, M2F3, 37-57 yr 15-23 100mg BID oral morning dose 33+26 Yes
Trimethoprim
Tasker et al. (1975) group145' e n=6, M5F1, 34-80 yr 27-47 ¢ 160mg BID oral Day6-10 28 + 34 Yes
160mg BID oral (day1-3),
Tasker et al. (1975) group2*>’  n=4, MOF4, 47-78 yr 22-23¢ QgD oral (da§/4~); ! Day6-10 7+20 ves
Rieder et al. (1974)* n=9, M4F5, 25-69 yr 17-56 ¢ - - - Yes
47
Larsson et al. (1980) group1 n=8, 29-77 yr 21-40 ¢ 200mg QID oral Day7 25 No'
47 _
Larsson et al. (h1 980) group2 n=9, 29-77 yr 36-55 ¢ (200mg );:y+04:2|0mg) per Day7 31 No |
Ishigami et al. (1989)48 n=8, M7F1, 28-67 yr 16-29 ¢ 400mg BID oral Day7 12 No'
Cimetidine Hilbrands et al. (1991)% n=5, 25-66 yr 20-40 (400mg Eg;oéglomg) per Steady-state 26 + 14 No'
Ma et al. (1978)%° n=8, M8FO, 34-66 yr 18-57 ¢ 300mg SD intravenous 24-48 h after dose 10 £ 10 No'
Larsson et al. (1981)!6 n=17, M12F5, 31-68 yr 19-60 ¢ - - ] Yes
Bjaeldager et al. (1980)°"! n=6, M2F4, 39-65 yr 23-41¢ - . - Yes
Ishigami et al. (1989)*8 n=8, M7F1, 28-67 yr 16-29 ¢ 20mg BID oral Day7 7 No'
Famotidine
Abraham et al. (1987)>2 n=12, M10F2, 28-54 yr 10-41 10mg SD intravenous 0-4 h after dose 0 No'

a: M; male, F; female. b: SD; single dosing, QD; once a day, BID; twice a day, QID; four times a day. C: S.D.; standard deviation. d: eGFR; estimated glomerular filtration rate. €: Group

with creatinine clearance above 25 mL/min. f: Group with creatinine clearance 15-25 mL/min. g: Group with creatinine clearance of 30-50 mL/min. h: Group with creatinine clearance of

50-75 mL/min. i: Excluded from the evaluation of baseline S, due to lack of individual's Sc,. Ma et al. (1978)50 was not used for the evaluation of baseline Sc, because individual’'s age

was missing.
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Figure 4 Comparison of percent change in serum creatinine after administration of
inhibitors in healthy and CKD patients.

Percent changes in serum creatinine (%AScy) after administration of inhibitors (a; trimethoprim, b;
cimetidine, and c; famotidine) are shown over the daily dose in clinical studies in healthy population
(white bars) or CKD patients (grey bars). %ASc: in CKD patients were obtained from Salford Kidney
Study and literature collected in this study. %ASc: in healthy population were obtained from literature
those were collated in our previous study evaluating the creatinine models for healthy population3'32,
Error bars represents standard deviation (S.D.) of %ASc; in each study. Error bars are not shown when
S.D. is not available.

2.3.1.2 CcGFR 7 — & Ofiffr
ColGFR b7 —# % MsE LT- STk 27T KD 5 B R FICEE LIZDIX 10 K Th o7

(Table 5), —#BOD CHR T L D EEKRBR UFIHEELD CKD AT — Y DT — X & ATV z7z
B, AR TIE 10 3B, #RE CKD Tik 11 B, 4% CKD Tl 16 iR, &% CKD T
(3 13 3Bk, K CKD TlL 4R BT — it &z, CKD 27— 2L ® CelGFR o
BT EHEIZ, CKD AT —VNEETHAHIEEEMETH-7= (Figure5, FEEERA ; 1.07
. % CKD ; 118 fiff, %% CKD ; 1.22 5, @i CKD ; 1.44 i, ¥ CKD ; 1.86 %) .
T bbb, R AT CKD B TlE, creatinine D27 V7 7 AT EDHE T A
R—H—% N LIk V7 7 AQEENRRKRE W=D, B N7 U AR—¥—%4 L7= DDI
DELREL 2D T EARBI NI,
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Table 5 Summary of the reported ratios of creatinine clearance to GFR (Cc/GFR) in healthy and CKD patients

CKD group Reference number of Cc/GFR Overall mean * S.D. GFR
(GFR; mL/min/1.73m?) subjects Mean S.D. of Cc//GFR (%CV) Min Max
Kim, K.E. et al. (1969)> 85 1.23 0.19 90 -
Bauer, J.H. et al. (1982)* 42 1.08 0.18 91 148
Bauer, J.H. et al. (1982)* 49 1.02 0.18 91 148
Shemesh, O. et al.(1985)° 27 1.18 0.30 91 164
Healthy ge”A”atg;qV)gl\"' & Porter, 11 0.96 0.12 1.07 +0.19 92 204
A o

(>90) Lavender, S. et al. (1969)% 4 123 0.10 (18%) 92 126
Luke, D. R. et al. (1990)°’ 34 1.15 0.13 91 119

Zhang, X. et al. (2020)* 123 0.97 0.16 111 144

Zhang, X. et al. (2020)* 175 1.05 0.15 91 109

Brod, J. & Sirota (1948)>® 14 0.99 0.06 95 158

Kim, K.E. et al. (1969)% 81 1.28 0.20 70 89

Bauer, J.H. et al. (1982)* 38 1.40 0.36 61 89

Bauer, J.H. et al. (1982)* 38 1.28 0.24 61 89

Shemesh, O. et al.(1985)* 36 1.45 0.41 60 89

Bennett, W.S!\/I. & Porter, 14 0.96 012 69 90

Mild CKD G.A.(1971) 118+ 0.31
(60-89) Lavender, S. et al. (1969)*° 8 1.38 0.19 ’ (26%)' 64 89
Luke, D. R. et al. (1990)*7 14 1.16 0.11 63 88
AASK study analyzed in

Zhang, X. of al. (2020 174 1.02 0.32 61 92

Zhang, X. et al. (2020)* 168 1.22 0.31 60 74

Zhang, X. et al. (2020)* 166 1.12 0.20 60 90

Brod, J. & Sirota (1948)* 2 0.98 0.03 88 88

Kim, K.E. et al. (1969)> 45 1.58 0.31 30 49

Bauer, J.H. et al. (1982)* 27 215 0.85 30 59

Bauer, J.H. et al. (1982)* 27 1.93 0.75 30 59

Moderate CKD Shemesh, O. et al.(1985)* 43 1.68 0.39 1.22 + 0.41 30 60

(30-59) Bennett, W. M. & Porter, (34%)

G, A(1971)% 5 0.94 0.29 33 51

Lavender, S. et al. (1969)%¢ 3 1.62 0.28 32 36

Lavender, S. et al. (1969)¢ 12 1.39 0.13 31 57

18



MDRD study analyzed in

Zhang, X. et al. (2020)° 116 1.16 0.18 45 63
MDRD study analyzed in
Zhang, X. et al. (2020)° 235 1.24 0.24 31 44
AASK study analyzed in
Zhang, X. et al. (2020)° 240 1.10 0.36 45 59
AASK study analyzed in
Zhang, X. et al. (2020)° 217 1.15 0.43 31 44
Zhang, X. et al. (2020)* 275 1.21 0.23 46 59
Zhang, X. et al. (2020)* 355 1.34 0.35 31 44
Zhang, X. et al. (2016)* 363 1.08 0.35 46 59
Zhang, X. et al. (2016)* 400 1.14 0.47 31 44
Brod, J. & Sirota (1948)% 6 1.11 0.23 37 60
Kim, K.E. et al. (1969)> 25 1.61 0.34 29 -
Bauer, J.H. et al. (1982)* 2 1.91 0.17 26 23
Bauer, J.H. et al. (1982)* 2 1.79 0.44 26 23
Shemesh, O. et al.(1985)* 31 2.10 0.80 30 15
Lubowitz, H. et al. (1967)>° 4 1.42 0.20 20 15
Bennett, W. M. & Porter,
G. A.(1971) 9 1.02 0.25 29 18
Severe CKD Lavender, S. et al. (1969)*° 4 1.50 0.05 1.44 + 0.61 27 18
(15-29) Lavender, S. et al. (1969)*° 12 1.66 0.22 (42%) 30 16
MDRD study analyzed in
Zhang, X. et al. (2020)* 446 1.29 0.30 29 9
AASK study analyzed in
Zhang, X. et al. (2020)° 171 1.28 0.46 29 12
Zhang, X. et al. (2020)* 579 1.58 0.77 29 8
Zhang, X. et al. (2016)*® 250 1.37 0.60 29 15
Brod, J. & Sirota (1948)°® 1 1.25 - 22 22
Shemesh, O. et al.(1985)* 25 2.23 0.91 2 14
End stage renal disease  Lubowitz, H. et al. (1967)% 11 1.20 0.09 1.86 £ 0.88 1 15
(<15) Lavender, S. et al. (1969)%¢ 9 2.00 0.92 (47%) 1 15
Brod, J. & Sirota (1948)% 4 1.09 0.09 3 9

Abbreviations: Cc/GFR,; ratio of creatinine clearance to GFR, S.D.; standard deviation, AASK; the African American Study of Kidney Disease and
Hypertension trial, MDRD; The Modification of Diet in Renal Disease study
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Figure 5 Scatter plot of the reported ratios of creatinine clearance to GFR (Cc/GFR)
in healthy populations and CKD patients
Open circles represent mean Cc,/GFR in individual studies plotted against mean GFR in corresponding
studies, and filled circles represent overall means of Cc/GFR in each CKD stage plotted against mean GFR
(Table 5): blue; healthy (GFR>90 mL/min/1.73m?), cyan; mild CKD (GFR 60-89 mL/min/1.73m?), orange;
moderate CKD (GFR 30-59 mL/min/1.73m?), pink; severe CKD (GFR 15-29 mL/min/1.73m?), and red;
end stage renal disease (GFR <15 mL/min/1.73m?). Horizontal and vertical bars on open circles represent

range of GFR and standard deviation of Cc/GFR in each study, respectively. A black dashed line represents
Cc/GFR = 1.

2.3.2 CKD BE %9 5 creatinine &7 /L DAl

CKD & d creatinine &7 /L O bix, AR CUE L7z CKD B3 D Scrpaseline T BIEIZ

iﬁ“é TF VTR 2 S L L CEM L7, CKD B D Scrpaseline THHE (1.1~3.9 mg/dL)
. ERAEER 8 B> CKD /3 64 #] (FF4EE CKD : 35 fil, & CKD : 29 f3il, % : 31

15 Btk 33 5], AEH:22~88 i%) LV EUG L7z (Table 4), s bl fEERk A D creatinine
ET /WL, CKD B3 D Scrpaseline 2 B /N L7225 (Figure 6a) . GFR }2 O Rgyn O 51
fBAC L 0 FRKS B 2N Kt # L7z (Figure 6b-c) , %12, & b 7 o AR—F —OlgiklE
P& i Lz, ERAIZ, B2TOBF T UV AR—F— @%ULﬁ U7 5 AN GFR T L
TITT2 ERE LTZ5E. CKD B D ColGFR AN/ Nalfli S 7= 2 & 6 (Figure 6e, blue
line), Z OIEITAEY) & HIBr L=, 2T, OAT2 X' OCT2 - MATEs 7 U 7 7 v A|Z
GFR LIFRLR DI TRARET D2 & T, BHEERTICHD Co/GFR OHMAHET 52 &
23T 7= (Figure 6e, red line), Z®#E%:, GFR 15 mL/min/1.73m? (GFR 73 88%/X ) @ CKD
BEDOAT2 4 LTtk 7 V7 Z v ZADIKTIX 93%, OCT2 - MATEs &4 L7zt U 7
AV @1&? X 62%3:'?5 @ﬁ‘ﬂ‘éf&)é k#lJlfré?hf: (COBﬁCKDTp#&ﬂﬂﬁ X0. 70) Ex k7
VAR — B — DWETE M 2 e AL L 7= creatinine &7 /L%, Scrpaseline X FHIES BAF T - 7=
ZEMmD (Figurebd) . AETAERKET L E L TEIR LT,
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Table 6 System parameters in creatinine models optimized for chronic kidney disease patients

Value in healthy 2

Value in CKD

Parameter  Unit Description Optimization for CKD (GFR = 125 mL/min) (GFR = 15 mL/min) ®
GFR L/h Glomerular filtration rate GFR or eGFR 7.5 0.9
. Percent reduction in renal blood flow
QPT,blood L/h  Blood flow rate to proximal tubule in CKD relative to healthy®’ 58 34
- . Calculated using the equation from
Rsyn mg/h  Endogenous creatinine synthesis rate Bjornsson et al. (Eq 1) 3* 71 46
Volume of water in blood and interstitial
Vet bi L space of cortex 0.082 0.0098
VPt el Volume of water in proximal tubule cells 0.066 0.0079
Vb firt Volume of proximal tubule filtrate 0.054 0.0064
Qpr1-u fitt L/n  Filtrate flow rate out of proximal tubule Reduction in proportion to GFR (Eq 2) 2.7 0.3
CLp,rans L/h Passive permeability by the transcellular 0.43 0.052
routes
Passive permeability by the paracellular
CLpp,para L/h routes 2.9 0.34
CLint,oaT2 L/h CLint of OAT2 transporter 21.5 1.45
CLintocT2 L/h CLint of OCT2 transporter Additional deterioration in OAT2 (Eq 8.75 3.33
3-5) + clearances of other
CLintMATE1 L/h  CLint of MATE1 transporter transporters optimized (Eq 6) 0.16 0.062
CLintmaTE2-K L/h CLint of MATE2-K transporter 0.53 0.200

Abbreviations; eGFR; estimated GFR, OAT2; organic anion transporter 2, OCT2; organic cation transporter 2, MATE; multidrug and toxin extrusion protein transporter,

CLint; intrinsic clearance
Values optimized for healthy populations, see Scotcher et al. (2019)3!

a
b
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Figure 6 Predictability of creatinine models for baseline serum creatinine
(a-d) predictability of baseline serum creatinine (Scrpaseline) in the creatinine models with subsequent
parameter optimization for chronic kidney disease (CKD) patients: (a) creatinine models for healthy
population (‘Without optimization’), (b) optimization of glomerular filtration rate (‘+ Glomerular
filtration”), (C) optimization of creatinine synthesis rate (‘+ Creatinine synthesis’), (d) optimization of
renal transporter clearances (‘+ Renal transporter clearance’). Filled circles in each figure represent
CKD patients from eight clinical studies: red; Salford studyl, blue; Salford study2, grey; Myre et al.
(1987)%°, green; Tasker et al. (1975)* groupl, pink; Tasker et al. (1975) group2, black; Rieder et al.
(1974)%, cyan; Larsson et al. (1981)*6, yellow; Bjaeldager et al. (1980)%%. Solid and dashed lines
represent a line of unity and 1.2-fold error lines, respectively. gmfe; geometric mean fold-error. ()
Recovery of Cc/GFR in healthy and CKD populations by optimization of renal transporter clearances.
Open circles represent mean Cc/GFR in individual clinical studies and filled circles represent overall
means for each CKD stage (Figure 5): blue; healthy (GFR>90 min/mL/1.73m?), cyan; mild CKD (GFR
60-89 min/mL/1.73m?), orange; moderate CKD (GFR 30-59 min/mL/1.73m?), pink; severe CKD (GFR
15-29 min/mL/1.73m?), and red; end-stage-renal-disease (GFR <15 min/mL/1.73m?). Blue and red solid
lines are simulated Cc/GFR in the creatinine model with and without optimization of renal transporter
clearances, respectively. Black dashed lines represent Cc/GFR = 1.

2.3.3 CKD RE D + 7 v AR —Z —fHEIKD PK =5 /L

LEBRRICE D, CKDHEEE TR A RTF UL, S AFIURONT 7 E2F 2 OMbE
HERS 2 BN L 72 BR AR AR . 22 Lk, 4 B O 2 SRBRAFE S 7z (Table7), 24
LOKRT —# 2 HNT, EF RN T U AR—F—[HEHEKDa L X— A FETIVEIERL
Too WHELZPKT—XTiX, BTV AR—F—flEHKD PK & CKD A7 — VIZHHE/ B
FRVED o T o D PR O E CKD B35 TO PK 7 — X A L CHFTIC AW =,
CKDHETDO RU A MU LD PK L, EHIED 92% (59 FFmid 5 5 54 FFpi) 23 FHIfED
95% percentile (n=1000) NIZ7' B v kN2 &b, KEAZILEEL Lz 1-a  /— kX
NHER PK £ 7 M2 X0 Ho3icftal & iz &l L7= (Table 8, Figure 7). CKD &3 TO
VAFTUURORT 7T VU DPK I, 2FEOHEIMEEE R L, 2232 3= AV MET L
W2 LY +57cRial S 4u7e (Table 8, Figure 8-9),
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Table 7 Pharmacokinetic studies of renal transporter inhibitors in chronic kidney disease patients

Inhibitor

Subject Information ?

GFR
(mL/min/1.73m?)

Study design °

Blood sampling points
(time after last dose)

Reference

Trimethoprim

n=9, M4F5, 25-69 yr

17-56 °

160mg oral SD

1-48h

Rieder et al. (1974)%¢ ¢

Cimetidine

n=5, 26-76 yr

n=6, M4F2, 43-66 yr

n=8, M6F2, 31-68 yr

n=8, M8F0, 34-66 yr

30-52 ¢

23-47°

36-69 ©

23-65°

200mg oral SD
Day1-6; (200mg x 4) per day oral
Day7; 200mg SD oral

Day1-6; (200mg x 3 + 400mg) per
day oral
Day7; 200mg SD oral

300mg intravenous SD

0.75-9h

0-9h on day7

0-9h on day7

0.25-16h

Larsson et al. (1979)%01

Larsson et al. (1981)16 9

Larsson et al. (1981)16n

Ma et al. (1978)°0

Famotidine

n=5, M2F3, 60-71 yr
n=12, M10F2, 28-54 yr

6-38
10-41

20mg oral SD

10mg intravenous SD

1-24h
2.5min-4h

Inotsume et al. (1989)61

Abraham et al. (1987)2

- 0o OO O T o

o @

M; male, F; female

SD; single dosing, QD; once a day, BID; twice a day, QID; four times a day

eGFR; estimated glomerular filtration rate

Subjects in moderate and severe CKD group (eGFR 15-59 mL/min/1.73m?) was extracted based on individuals’ eGFR

Creatinine clearance (mL/min)

Group with creatinine clearance of 30-52 mL/min

Group with creatinine clearance of 30-50 mL/min

Group with creatinine clearance of 50-75 mL/min

Group with creatinine clearance of 49-87 mL/min (mild renal failure)
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Figure 7 Simulated and observed plasma concentration-time profile of trimethoprim
in chronic kidney disease patients

Open symbols represent observed plasma concentration of trimethoprim after oral administration of 160
mg dose; circles; moderate CKD (eGFR 30-59 mL/min/1.73m?), triangles; severe CKD (eGFR 15-29
mL/min/1.73m?) in Rieder et al. (1974)%. Filled black circles and grey area represent median and 95%
prediction interval of pharmacokinetic simulation (n=1000).
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Figure 8 Simulated and observed plasma concentration-time profile of cimetidine in
chronic kidney disease patients

Black circles and lines represent observed or simulated plasma concentration of cimetidine after oral or
intravenous administration. A; Larsson et al. (1979) 200mg oral single dosing (SD)®, B; Larsson et al.
(1981) 200mg oral four times a day dosing (QID), C; Larsson et al. (1981) (200mg x 3 + 400mg) per
day oral dosing?é, and D; Ma et al. (1979) 300mg single intravenous dosing®. Simulation of
pharmacokinetic profile was performed according to actual dosage regimen in each study using the
optimized two-compartment model of cimetidine (Table 7).
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Figure 9 Simulated and observed plasma concentration-time profile of famotidine in
chronic kidney disease patients

Black circles and lines represent observed or simulated plasma concentration of famotidine after oral or
intravenous administration. A; Inotsume et al. (1989) 20mg oral single dosing (SD)8!, B; Abraham et al.
(1987) 10mg single intravenous dosing®. Simulation of PK profile was performed according to actual
dosage regimen in each study using the optimized two-compartment model of famotidine (Table 7).

Table 8 Pharmacokinetic parameters of renal transporter inhibitors in CKD patients

Pharmacokinetic model parameters [Units]
Inhibitors CL 7] Ka Q Vs F fup®
[L/h] [L] [1/h] | [L/h] | [L] [-] [-]
Trimethoprim | 5.07*(WT/70)%822 | 105*(WTi/70)°%32 | 1.24 - - 1 0.51
Cimetidine 27.30 35.60 0.23 | 38.80 | 39.30 1 0.84
Famotidine 2.61 2419 0.44 |74.24 | 46.67 | 047 | 0.72

Details of PK models and PK parameters are presented in our previous study?!. In brief, V> and V3 represent
the volumes of the central (plasma) and peripheral compartments, respectively; CL — clearance, WT; — body
weight of subject 7, k, — absorption rate constant, Q — inter-compartment clearance, F’ — bioavailability, £, , —
fraction unbound in plasma in CKD patients. a; The f,,, values for trimethoprim and famotidine in CKD
patients were substituted with those in healthy subjects summarised in our previous study3!*? because a
negligible difference in f,, between CKD and healthy subjects was reported for trimethoprim3*® and there
was no information for famotidine. The f,, value of cimetidine in CKD patients is the mean of reported
values in twelve CKD patients’. b; population (typical individual) parameters of the population
pharmacokinetic model for trimethoprim.
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2.3.4 CKD 35 ® creatinine DDl v = L —3 3
CKD &35 @ creatinine &7 /LD %ASc, THIPERRFEIL, AFER TULEE L 72 CKD B3 D %ASc
7 —% (Table 4, E&/K#ER 12 35, CKD £ 90 #il) Z AW THENE L7z, CKD BED
creatinine €7 /L1, MRAEIZH W 2R 12 REROFERD H ., 8 7Bk (66%) 73 THIPRE
MICFHlEN7- (Figure10) , U A R FU LE S AFVNTENFN 5 RS 3 BN T
BIRENIZ RIS, 77 EF V03 2 BB 2 RS TRIRENIC TRl S vz,
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Figure 10 Predictability of percent change in serum creatinine after administration of
renal transporter inhibitors.

Predictability of percent change in serum creatinine (Scy) after administration of inhibitors. Filled marks
and error bars represent means and standard deviations of percent change in Sc; in each clinical study
with three inhibitors; red circles; trimethoprim, green triangles; cimetidine, blue squares; famotidine.
Solid and dashed lines represent line of unity and prediction error limits considering intra-individual
variability in baseline Scrin CKD population (8.9%), respectively.

2.3.5 CKD f#H T%ASc 2 INT D A T = X L DIEFE
VERR L7= creatitnine EF A& V=L I 2 b—a VA ER L. Y0k 5 7048417 CKD &
FHT%ASc B L 5 5 2M5GE L7, OCT2 TN MATES FHEIZHIK T~ % %ASer 13 GFR K R I
FEVEIIN L. OAT2 FRFEIZHI KT 2 %AScr 13 GFR & FIZHEUVME T L7z (Figure 11)

OAT2 0OCT2 MATE1 MATE2K

Figure 11 Simulation of %ASc, in different stages of CKD

Percent change in serum creatinine (%AScr) simulated with different degree of transporter inhibition
(0%; no inhibition, 100%; complete inhibition) and over the range of GFR, representing healthy (125
mL/min/1.73m?) and CKD populations (moderate CKD; GFR=30-59 mL/min/1.73m?, severe CKD;

GFR=15-29 mL/min/1.73m?).
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2.4 E5%
2.4.1 fEEER A KON CKD & I2E1T 5 creatinine DDI O EL#k

Creatinine T fEE~— T —& L TAL BAI S, CKD BE TOD Ser 7 — Z 135 % < IUE &
FUFEA P72 fRMT D3 il S AU TN B, IEFEOMENT> 5, creatinine 1L k7 AR —& —DNK
PEDDI EE THY . BEELR2VGETH, B M7 AR —HEROEEIZLY S A
—BANZ BT DT DRG0 o TE T2, @A STV 5 creatinine DDl 7 — & O K e 13 HE
ANZRRE LTERBROBERTHLN, —HOBF NI AR —F—[HEL (R A NTY
Ly VAFTU TyEF VL) TiX CKD BFE TO creatinine DDI 77— & 3 S 40T
2o THNETIT, BEEEREA & CKD 3#E T creatinine DDI & Gl $EHIIC FLils U 7-AF9E U 72 i
IR LD AREFFEIL. creatinine DDI OFE4E & 725 %AScr & Co/GFR b2 fFER A &
CKD B#FH THHlR L7z, ZOREF, A & CKD BE M T%ASc IZ 2T B 2 /22N T

. BMEZRFESRR S DN o Tz, ZHUIZ K OBEIZEB T, CKD BE~DEF K7 A
rk Z—HEROEG ENEEMRA LV JRE SN TERY ., @A & [FH & TORMN A L
SITWARNZ SZEKR L TWD AaEERH S (Figured) . FU A MU LoD 1 A& 400
mg/ B AR T, EHERA & Ll LT CKD B3 D %ASer DSV M 23 6 5 Z & SR Sz,
Fo. —EORKEERIL, W UHEHEOE N7 v AR —F —HERZ @295 & CKD
BEAEE LB O%ASe # I L TE D, W bBRCTH CKD B 1T EEER A X v i
creatinine DDI # 7~ L7z, Myreetal.ix, KA E CKD BFIZ MY A T Y Lxfh Lok
X D%ASc INENZFN 15% KN BN THh-7-Z L A2WE L TW\W5H 18, £/, Ishigami et al. &
(X, R & CKD IBFIZT7 7 £ F VU 2 HK 5 LT & & D%ASe NENEI 1% L T% T
boleZEHWEL TS B, Zhb XD, [A—%&M T CTRFEMA L CKD 3 D creatinine
DDI Z#ffli L 72355121, CKD A D3RR KV 58U creatinine DDI 73 Al REME 1T 5 E
SN2, CKD BEDMEEERK A L U 58V creatinine DDI Z 7R3 AIHEMEIL, ColGFR (b7 — % @
CKD B & EREA A O LLIGHE R & bR S 7z, %’Eéﬁz@ﬁ;mﬁ%ﬁi D UY4E L 7= CKD A
T—Y 2D ColGFR O ELLT FHIX, CKD AT —UREETHLIEERMETH T,
CKD % T CcdGFR LI LTz A B = X AFHREICIZ 702> TW W DD creatinine &
PEMEIC IR IT D8 b T v AR —Z — %I LT R 73 WD % 52878 CKD & THIINT 2 2 &
T 72 H CKD B DREEERL A X 0 78U creatinine DDI 2 /R A[REM: 2 RIB 4 55 — % Th D
LEZ HiLd, Creatinine DEHEM (T72bo 6, Co) 1, SRERIARUEE & FRAME 770 2 TR
MEBRINNGR 57 e A THHA SN DA, CKD BETHINT 5 Ca/GFR HiE, B T~
AR—H —fHEIED U AF VU BHIZ L EFERRN & RIRREICEET 2 L0 n 0 JRME

DWEARIT 2 b T 2 AR —H — Ol EEE IR T HBL TH Y, CKD I X 2R
EHRNOBLIZHKT 2O TIEAWnEEX o5, ZROREMIE LY. creatinine | X
CKD % C creatinine DDI OFREEREINT 5 NEMEDDI EE THH EEx b, £ZTK
WF72ClE, CKD & O creatinine PBPK =5 V& {ERk 5 Z & T, CKDIZ X Y creatinine DDI
AT PEALT DA =X L%fFHT L, VERR LT2E T /L% FVC CKD % T creatinine DDI
YT L ERA AT, ek, ATV OO EE R ES X limitation O E T
SNTEY, T bHiF242243 HTELETHZ LITMA, 244 THIZY A ML LTIRRL
77
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2.4.2 CKD 3 @ creatinine &7 /L DAERY

CKD 3 @ creatinine €7 /L1, CKD HBE TR® LN AN EL & LT GFRIK FiZhx
T, creatinine EARGHE DK T, RMETT NV NRT A= (ZELEZ VT 70 A, TR
ME = N A NOFMEEOJEBRIEHEE) O T, B N7 U AR—Z—% LIzi@sls
PEDOIK T %, R A O creatinine &7 /L ~fA AN D Z & CTYERK L7=, Creatinine ®4 A5k
WX, o, REE ORI ZZE E L CEDRIRAN G E N LA EE Wiz, ZolE
I, fERER N R OV - 5 CKD F835 T Creatinine A4EG plGHE A I E L7z 3 DO
R (B 936 44, etk 219 44) DOFEREZHE L ClHllmaothi 756 2 & TEf sz 0T
&% 56283 N EYFNTIL, CKD OJRRE HRIZ L % creatinine A& BOHE D2 KITEE S
TR, 2400 Ser 28 5 mgldL LA T CKD #345 Tid CKD 73 creatinine A& s B 12
BLRWENIHEITESNTND 82,

BT AR H — OEETEIELSN D RE DETNNT A—4 (s V7 7 v
A ALRME 2 28— R A 2 N OFFE L ONEIBTEES) X, GFRIZHHIL TR T2 &K
E LA (EERE [1]) « 2 OREE intact nephron (I EESWTEEE S 72 %5, Intact
nephron {5 & 1%, BHEREDIK T OREITEREORT7r L OHICLVEE Y, GFR # &t
ETOBEEEN IR T 5L 0WIBEX ) THD, GFR USNDOEMREDOTHENEHE L2 &
225, PBPK &7 /UiEHT Tl intact nephron (RSB W H LD Z & 230 84, SEALIR
MEDH = R— R A FOEREITR T 1 8T, FUREIT GFRIIKIFT 2 L DEZX TN D
intact nephron i A2 H L7z, F7z, ZEMEEHZ V77 o A 0d, JRAE R RFE I LT
BTN T A= L LTRBEINTNDIEND, X278 VEITKRIFT 5837 A—4 L LT
intact nephron itz H L7, CKD B3 CIIRMEREEIK T e & 0Bz T,
JR pH K T 72 PER R B A U 5725, creatinine &7 /L TILR pH 2L DO EITEE L h-
7o ZOZ E1E, B creatinine 7 VT T U ARIR pHIZ XK o TELZZ TR E WV 9 il EOfE
RISV TN S 1,

CKD 35 @ creatinine €7 L OYHIMETClZ, & F 7 v AR — % —OEEIEMEIC b intact
nephron (i Z 1@ 35 Z & ZMET L7223, £ DOET /L TlE CKD BE TR %2}%6 Cc/GFR
o ERZFHBETE /0 o7, CKD HBH TOD Co/GFR fLOEEIL, B b T v AR—X —[1E
AT OEEIZI D REERAN L RFREICEIE T2 EARINTNDZ &b 30|
CKDIZL D F T v AR—F —OERIEEOEIIHRT 5 HREEZ OND, FATHIIEL
LC. OATL/3 Dk IX intact nephron {KFLICHED RN EDVREIN TN Z £ 5,
creatinine D JRMIE /3 WNZBID DB b T L AR —H —TkF LT % intact nephron {KEELIZHED 72U
WSV E A B O FIRENE 2 #GE L 7=, CKD 35 T OAT2 MBI LB oKy dher —# L v &
H & 47- OAT2 Bk IH DMK T (& CKD T 93%K ) 1%, GFRIK = (& CKD T

88WIEK ) XV K&, OATLB HkiFMER T (& CKD T 9B%IET) LRBE TH -7
S5, NT A—HHEENLHEH Sz OCT2 « MATEs OfisiEMEDIK TR (F CKD T 62%/K
T) X GFRAX T (& CKD T88WIKT) LW/ h&ihote, 4772 h, CKD EETD
CclGFR FLD¥ENNE, OCT2 - MATES il i iEMEIR F 8 GFRAR TR L v /hEnWZ & T,
creatinine OB 7 V7 7 AIZxFT 5 OCT2 « MATES DGR NM L 7-72d EE 2 BT
(Figure 12), GFR |Z%}9 % OCT2 « MATEs 7 U 7 7 » ZAD L OHEINIL, creatinine LLSF D
OCT2 - MATEs JFEIE THHRESNTEY . ARIDOFRREZFFT DL HDTH D %86, GFRIZ
ﬂ?‘é OCT2 - MATEs 7 U7 7 > ZAD 73 CKD THINNT 5 A 1 = X AFARBTH 503,
CKD |Z L 2B HBEIR NIt T 2 S & LTIV b7 AR—F —RiFE S5 iREE:
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DR S LTS 86 AREFFETIL, OCT2 « MATES D45 b T o AR — & — | TR A 72 JLET 3K
® CKD & COHRYERET — ¥ 2 AFHK/Aen -7 2 LD CKD (2 X s E TR T =R
X OCT2 & MATEs CRIU L{RE L7z (BEZRKE [2]) . LaL, CKDIZ X DlsistEZ b
IZ OCT2 & MATEs TR A[fEMEL H D Z LD, & b T U AR—F — ORI ILE KO
KT — 2 5% T5Z2 L CIOMREEARBAEL TWILERSH D, CKD BHETIE, GFR
\Z%F9° % OCT2 - MATES #Jr L7ziik 7 UV 7 7 V ADWBEINL T\ 5 Z &6, creatinine
& OCT2 X% MATEs [ ™ DDI 58 1L GFR X FiZftkW ER T2 b0t v I ab—va v
&hiz (Figure1l) ., +72bH, [OCT2 Xik MATEs OFLEH | 13 CKD (2L Y DDI O %
DEEINT 2 AREMER H D Z & vD . OCT2 Xk MATEs BLES & O S 2 58 IR
LV —EBOTEENRLETHDLZ LRI, —J, OAT2 #4 L7z DDI TixZ OR&ITIK
WZ EAURENT, BN TARESATWD TOCT2 ik MATEs OIESR | L LT, BERIGIA
JEIRA RNV IV 2 A ATV IS REnHL, ZHHEYD CKD BE TO DDl 7 —# 1%
WENRNELEOD, CKD BE~DLFG TIEZD Y A7 ZHRICEETLIVNERD D,

Healthy CKD
| ‘ -88% vs.
s healthy
¢ OGFR EOCT2 * MATES

MATEs
inhibitor

OCT2
MATEs OGFR EOCT2 * MATEs

-62% vs.
healthy

28

Higher AUCR in CKD

Figure 12 Schematic diagram showing the putative mechanism

of the increased extent of creatinine DDI in CKD patients

Width of arrows represent relative values of GFR and OCT2/MATEs-mediated clearance, and pie charts
represent their relative contribution to the overall renal clearance of creatinine.
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2.4.3 Creatinine PBPK &7 /L {Z X % CKD 3 T creatinine DDI O T

1ER% L 7= CKD 35 0 creatinine €7 /L & & b T AR—X —EHKD PK T V&2 HAE
% Z LT, CKD 5 T creatinine DDI MF&EE 2 Tl L7z, E7 /UAREE & | IANT U 7= BE AR SR
L2 RABROFERD 5> 6 8 HEL THIRENIC TR SNz, T VO THMEE BIF L BT 57
D DOFESL ST FEEIIHFIE L 720 DD, ABFZETO creatinine DDI THIFEE (66%) (X, i
FITHE ST @R T O creatinine DDI THIFEE (51-61%) LV EWHDTHDHZ Lnb
R OS[HFRTEDLLDEEZTZ, ZDOZ 0D, PBPK BT /LVIENTICL W CKD ETO
DDI 38E % FHIFRETH 5 Z EN/RE 7=, CKD BFE @ creatinine T /LIZ AF P LD
DDI Z s/ N9 A EECH 0 . Z O[T EEER A O creatinine 5 L THEBETH - 7=
2, ZoJRKE LT, EARAE R O Rl BRI RTET 5 MATEs OBRE 4, fiEh
PHESRRE A UL L CRRIR L CWD Z ERFET b5 (EZEZ2 limitation [1]) . OCT2 ££E
HTHH DV ATV ATENIRMEMIENICERE T2 2 LR BATND R RIFSE Tl
M &AL PRAE RN DL EIEOREAEZBE LIRhoTclod, Y AF VLD
MATEs DFHE Z /Nl L7z /TR B D, A BIOFERIZ, B N7V AR—Z =% r L7z
DDI % & 0 EfEIC TR 57201203, REEDO LR L THEIRICOW TS PBPK E7 /L& 1E
L, B8 N7V AR—Z—PHEET DRI CORERREICESW - TRINAMLETH D Z
EERLTEY, SBOBETHDHEEZ TN,

PBPK &7 /Lfi#HTIC & % DDI THREEICEEL 5 22 OMOERK L LT, EFL~DAT)
ETHLEE T AR —I1CxT HEID ICs DN L L INEZ HID, AIFFT
IZ invitro FABR THE ST 1Cs0 Z AJIME E L THWZA, invitro iR THE O D 1Cs 1TiER S
HIZE > TREL GL0fELLE) Bz b5 (HEE R limitation [2]) %8, ZDOJRKFO—
& LT, invitro [EERBRICHWD R T v AR —Z —HEIEOFRIHIZIG U T 1Cs BT 5
TEMNIELFREB SN TWS, BlZIE, MATE-2K IZxd 23 AF VD ICs 1%, [Al—CHRN T
P SN HETH-oThH, EHKELTA ML I VLT LT F=0 2 A0 THA TR 4
ERLDZENRHREINTND T, ZOZ LD, PBPK BT VNI THWD ICs 1X, ET /L
b3 2 3H 2 G E L CTHW invitro B OFEREZ WD Z ENEE L, ARBRTIL,
JVTFmr B ERE L TA4ODB T v AR—H —D ICsp % [7]— SCHAN TREAM L 7-ME—
DHAE T 5 Mathialagan et al. 27 DIEME L W, LLRB G, 7 LT F =2 WEIELE
LTHWEGEETh- TH, B OE W72 EARREOHEB L, BRI 1C D
ENHRBRE TR Z 0D, HIZIE, HEERE LT/ LT7F=rv a2 HWTEB S,
MATEL (2% 9B A F T D 1Cso i, SCHRREI T 10 (FFREE B 72 %5 2789 PBPK <& 7 /ViFHTIZ X
% DDI TR E 2 6] LT < 729121, in vivo DDl OFLE Z @ U 5K B4% in vitro 1Csp D
B LA ML T H 2 L0, invitro BB GIEZ B — (LT 222 LY 1Cs OFRBRM 22D L
TW ZENASHBOBEE LTEHEHETHA S, £, T AMHEITIZEBWTIE, AJILT ICs
X DI E T2 Ehi T 5 2 & T, FPHMEICH T2 HEBZERE L TBS ZLELEETHA
Do
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2.4.4 AW I T D EERE & O limitation

FiROmEY . ABFIEIXLL T OEE A EE KO limitation Db & Efig S Z SICHET D4
TERD D,

> EERUE [1]: B N7 U AR—F —OWEIEHELUSN D JRME DET IV NT A =5 (%
Bk s V7 T A IALRANE 2 o8 — b A 2 b OFFE N OVEIRTTESZE) X, GFR
WZHH L TIR T 9% & RE L7z,
EEAAUE [2] : CKD IZ X B itiEMEIE F5:1% OCT2 & MATEs Tl U & i L 7=,
> Egiﬁ limitation [1] : TR b B2 RAE O Rl RN RTET % MATESs OFRE % |

WP SRR A R L L CRiak L7z,
> E%?ﬁi limitation [2] : AWFSETi in vitro 3B T 5472 1ICso Z AE & LTHW =
23, invitro AER TH LD 1Cs 1TRREEIC Lo TRES BR D EBH D,

A\

2.45 /NE

BT v AR—Z—DONKEME DDI JE TH 5 creatinine d PBPK £ 7 /VfEHT L D . OCT2 X
X MATEs OFE 31T CKD (2 X Y DDISEREN EATAHRREMENRH D Z &b, 2 HIEYN
OCT2 X MATEs fHEIR L fFH SN DG AT EFERA LY —BOREERLETHDH Z LM
IRENTZ, Mz T, PBPK BT /VENTIZ L V. CKD B T DDI DFRE % FHIFRETH D =
EDRIEENDEREGT.
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3.5 2 3 KA O CPlI &5 /L OIERK

3.1

El=g=NR
H 5.

OATP1Bs |3/ igi D M fa S E A ZF LS 23 kT AR —H% —TH D, HMG-CoA &
TEREFEIHES (X NREZF L BANRRARFUE) ROF o IOF T v N SR
RGBT =4 VO IAFCTFET 5 Z ENIAL GRS TV 5 279, OATPLBs 12
K DB AL, 2 OEID FERE R THDH Z L2, OATPLIBs Dk TG MK
TS EROMPEELZHEMIED 2 ENMLN TS, FlziE, OATP1Bs Dii\V i
FIRCTHDH U 77 o Rv s a AR A DO, E&AX&%/®E$% BRE
<EMEED ™, ZOX 512, OATPIBs #41 L7- DDIFEEHED M FiRFE %2 KX { LB X
. %%@ﬁ?ﬁ‘@xaiﬁém_ WL Y DHZ LD, OATPIBs 41 L7- DDI U A 7 FEfi D
BRSSO EAERA T A K74 0 THE kR I T 5 214 OATPLBs Difiiiik
&ML, OATPIBL DGR AFEIZ & » TH LT 5 AlREMEA RIR ST 5 7273
OATP1Bl % == — RJ 5 i#{x 1 SLCO1BL DB TZHID 5 b FLEHIBEE 23 &) < Hsih e~

DOEENBEMDO LA L LT, ¢.521T>C & c.388A>G 235 5 7, ¢.521T>C |X OATP1B1 Dk
EHEEIR T SE5 2 &b, cB21T>CRAEF L, BHARMRAH LV OATPLBs A£EHK D i H
BEENEM AR, —J7., c.388A>G A& L. BARREAE L ik L TRV OATPIBL
HOMBEENRIILTND 76, Asian (FIZTHAN) TiX Caucasian & kb LT, —&oD
OATP1Bs JEEHE (B ANREF U772 E) OBEEENK 2 5EmW 72, Asian O BRIGH &% i
BITOHLENH D EINTWD T, Tomita et al.<> Sugiyama etal. 5%, Z @ OATP1Bs A& ¥

(B ANRZARZF U Y) OBBEO ANFEEIT, BE T v AR— 5'~ [OATP1Bs, Breast
Cancer Resistance Protein (BCRP)] Di#tfn £ R D HE O ANFEZETIXi X3, OATP1Bs @
A 27 V7 ABERD Caucasian L ¥ Asian THI 2 RV E ZE X 85 2B EIREL TV
%) 7578

OATP1Bs (%, WA DDI BSE DOMEN R bIEATWDLEY N T LV AR—FZ —D—>TH
V. ZHETIZEEONREM: DDI FEE R HE SN TWD 2, 20T, i ERKRIE 2368
THhAHIEBZLNTNDHHEDMNCPI THD, CPlLIX, ~ALARERECTELGK I D EIEY
THY ., MmiEHF M) KBRF THREESD, Fix O invitro 3Bk 5, CPI iX OATP1Bs
KOS AIMERE % > X7 (MRP) ORETHHZ &, BN LW REFZTIT< nwD &
DHEFR STV D 798 Invivo I2B\W T, CPl ORNEIEENS OATP1Bs DfifikiE 2k % §i
WU 5 2 2R T T —2BMESNTWD, & b XTI/~ D OATP1Bs FLEZE 512
£V, CPl ®iLFEEIX OATP1Bs FAFEHKOHF G- EKFIICKE < ER L, ARG I
OATP1Bs FE IO I F10gER & @ O HBI 2 7R L7 838589 F 7= CPLITEIE T2 MIc Xk %
OATP1Bs f@itiGE DA E L A AIRECTdH W . SLCO1B1 ¢.521T>C A B % H 9 5 i Tk
Eﬂfgﬂ‘” LB LTI CPI EEE A A ST 5 8690 SLCO1B1 ¢.388 A>G T, D>

(iR CPI R IR 3 223 A S 47 8, Z4us invivo 7 — & O 3B REMFAT D& F )
5. OATP1Bs %/ L7ZFHEL VD iAZ DY CPl D ER{H IR (7 VT F 2 AD>85%) THhbH I
EDRINTND 7,

UTAEDIFTEN S, OATPIBs PHESK Y 7 7 3 > & CPI @ DDI OFREEN, B A LV
CKD BHE TN E3rho72 18 GEMILEE 3 EOBERIIRT) o 202 =X LfFENTIE
CKD 2 & ¥ OATP1Bs %41 L72 DDI U A7 WAL LT WIREIRD PK /3T A — X EE550FED
B, CKD f#E T OATPIBs Z /1 L7= DDI U 2 7 Z & BN T D 15D EE N
HLEZBND, #3FETCKD BED CPI T NVEIERT D720, 2 ETITZDORN—A L
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7R DRERERR D CPI ET NV EERRT 5 Z 2 BHE Lz, @A D CPlI 7 AAERIZIE,

TR AR R OBARRR 3L VG oz, U7 7y v R - JEOFHRED CPI i
HEORFRELZ T — 2y & LTHWE, CPIET VI, BHRM & OATP1Bs #41 L 7=
FFEL Y iAZ % & e semi-mechanistic 2> 73— R X > hET /L E L TRER L, 7 —% &> NI
TAEFALT 4T 4 TICE D FEREFT ARG A—ZHE L=, OATP1Bs &4 L7-#
PIEMEE 7213 CPI OAARGHRE IR ET 5 B2 D 3 >OHZ & [OATPIBL #fs 74!

(SLCO1B1 ¢.521T>C), AF#, PERI] & CPI ET /L ~DRAZE MG LT,

3.2 Jik

3.2.1 AR ROEARRERT — ¥
fEERFA D CPI E7 /LIE, fRER A KT G DR IRFER 3 3R CPI Mt J QYR IR E T —
2 & HWTIERR L7 (Table 9), Shenetal.® (Study-1) (%, fEEE7 Asian-Indian sl A\ B 1E 14 i
(521TT ; 13 ffil, 521TC ; 1 fl) ZHGUIFEM S, UV 7 7 BV IEOFHRED CPI i
FE % 24 FERIZH7- 0 HIE L7z, Yeeetal.® (Study-2) 1%, fdH¢72 Caucasian % A %% 16 {51
(521TT ; 8 5, 521TC ; 6 {5, 521CC ; 2 ffil, FBInFRDFB LT + 1) ZRGITFE S
. V77 IEPFHRED CPI IMAE IR %2 12 EfIC 7= 0 |IE L 7=, Laietal®
(Study-3) 1%, fEHEZR Asian-Indian B A% 12 B (5153 521TT) ZXIRICEmE i, 32D
T K QYR O CPIRE % 24 BB H -V HIE LTz, 350D H>H 2 >0HIE, VU
Ty BV U T CEBSL, OO 1ITY 7y ey IR TSz, CPIE
FITHE LI 3 D25 E (SLCO1B1 ¢.521T>C, AfE, MR 12457 — 2 1%, 42 4
BIED AT LI, V77 o B RGO MAET CPI R EIME (Cavebase) & HERE Z L 1C
BHL, &S5RI L, SLCOIBL MUn TR T & . MERIZ & 12, Cavebase O FIIME M O Y (R,
EEREH LT,
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Table 9 Clinical data used in CPI population PBPK model development for healthy population

Study-1 (Shen et al. (2019))°!

Study-2 (Yee et al. (2019))3%¢

Study-3 (Lai et al. (2016))%

No. Subjects
Ethnicity

Sex

Study duration

SLCOIBI c.521
Genotype

No. Occasions;
treatment
No. Plasma

samples

No. Urine
samples

Cave,base (IlM)

14
Asian-Indians

Male
24h
TT (n=13), TC (n=1)

Occ 1; Predose
Occ 2; Furosemide

Occ 1; 155 (TT) and 12 (TC)
Occ 2; 151 (TT) and 11 (TC)

TT; 1.07 £ 0.26
TC; 1.86

8
Caucasians

Male
12h

TT (n=4), TC (n=3), CC (n=1)

Occ 1; Pravastatin

(TT); 58
(TC); 44
(CC); 15

0
TT; 0.66 £ 0.11

TC; 1.08 £0.14
CC; 1.74

8
Caucasians

Female
12h

TT (n=4), TC (n=3), CC (n=1)

Occ 1; Pravastatin

(TT); 57
(TC); 41
(CC); 14

0
TT; 0.54 £ 0.05

TC; 0.69 £0.13
CC; 1.37

12
Asian-Indians

Male
24h

TT (n=12)

Occ 1; Rifampicin,
Occ 2; Rosuvastatin

Occ 3; Rifampicin + Rosuvastatin

Occ 1; 144
Occ 2; 132
Occ 3; 132

34 (pre-treatment)
68 (post-treatment)

TT; 0.87 £ 0.16

Abbreviations: Cayepase; CPI concentration in plasma over whole study period in occasions without rifampicin treatment, Occ; occasion.
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3.2.2 Invitro iBRIC L 5 CPl O EiR/T7 A — X DEH

CPl E T )LD FEL Y A BE# 3 5 Y i N T A — X O—Hf & & B IERE & T 0%
1. #IR o invitro BRER TR L72E 2 -,

3.2.2.1 Invitro & MATAERRER Y JAZFRERIC L 5 CPlI O3EMR TR/ T A — & DR

Invitro & b AFHIARER V0 SA Z kR 2 5206 L, 2 OFEF % invitro YR RRT T L CHEITT 5
T L THFELY IA T BT 2 R 5w N7 A — 2 O —Fa R LT,

t MFHIREIL, BiolVT (Neuss, Germany) L ¥ A L7z, SLCO1B1 {1l A3 A=Y
(521TT) Dt MEFEMIEEZ AV, B5ERH [InVitroGRO™ CP plating medium (BiolVT,
Catalogue #2990003) & Torpedo™ Antibiotic Mix (BiolVT, Catalogue #2990000) % 45:1 CTiEHA L
=H0] THRELZFMEZ, 27— 13— L7k 24 7o) L— K 350,000 cells/well
DM CHREFE L, 4 Feffih5aE (37°C. 5% CO,) 95 Z & CHilax#5% S 87, Fiila%
Dulbecco's phosphate-buffered saline (DPBS) (ThermoFisher, Catalogue #14040-224) 400 uL. T 2 [A]
Pep L, 1-7 /XY NU T Y —)b (pan-CYP PHEHK) %4 5 dr DPBS T 20 /37 LA
VFa_—3 g3 L7z, DPBS ZFRE L2, 0.1~30 uM OFEE D CPl ¥R L., CPl O fF#l
Fa i v sA - % BRtG L 7=, CPI ¥tk 0.5, 2, 5. 20, 60, 150 5y DOEELCTHEI L 72 0.2% BSA &
4 DPBS Z iR/ L. CPl OFHMINAEBUAA %151k L7, DPBS CTHElaZ Peid L7z th. i~ H0
200 pL 2L, -20°C C—MEErE 3 5 2 & CTHIBE 2 VA LA o CPI ZfhH L7z, LC-
MS/MS 734112 & 0 MR i oo CPIREE 7 E®$ 5 Z & T, CPI Ot MFH Y JAZ &

ARl L7z, F7o, BRI ORMIT CPIRE & HIE LT,

In vitro Y # T 7 /L1, Matlab (R2016a, MathsWorks.Inc) % Ttk L 7=, invitro
-3 R— F A FETF L& (Eq9-10. Figure 13), Z DOEF /L, sk & TR
D2ODAL = A MRS, BEAEREE CPI BSIFHUAARZ U T A

(Clactivew) MOZEMLELZ VT T A (Clpassivew) (Z X2 T /3— kX2 | F‘a%‘:%%ﬁ?“

HbDE L, ez 3— kA 2 MR OIEREEGE CPHTIHFMaRIERE A7 E (fucen) |
FUFtak L, ffEsta s X—Kh A O CPHFETIFMEEE LTFET D ERE LT,
ClLactiveu I+ I RBUAGEE (Vnay K OERTIEE (Km,u) FRAWEI =Y A AT T
LR L7z, HEET D37 A— 25 a O T 729, CLpassiveu 1% 0.76 uL/min/108cells | [& & L
oo ZOMEIE, AREBROKEOEE B0uM) ICBITFH7 VT 7 ATHY, KEETIX
Cumw®@ﬁ’;bm%mwﬂfﬁﬁ@ﬁ7)77/x IRHLDERELTCHAE L, 72
B, BIEFEM L7Z OATPIBs BHESR (V77 By Ty 7 v AR Y ») f7(E F O CPI AT
E@E&L AR THE LN Clpasivey DIRAIRRE TH 722 Db, KT 70 —F O LD
# I L7z (data not shown), AHAESE & IFRERLD K 22/ S— R A 2 N OEFE (Vimed XY Veen)

X, ZZH 400 ub (BiHha:) &ON0.95 ub GHIAR A 2.7 ul/10%cells L W & %) & L7z,
b MFAIRER VA ZER TR O A7 IR R R OBF R o CPI R EE I3 L CE 7 /L & [l
T4 T 47T DT LT Vinaxe Ky fucen ZHEE L. Knu 9% Vinax DEED S Clactiveu &
BH L,

Vmax'Cmed_u

dCcell Km u+Cmedu+CLpassive,u'Cmed,u_CLpassive,u'Ccell'fu,cell Eq 9
dt Veell
VmaX'Cmed,u
dcmed,u _ _Km'u_‘_cmed'u_CLpassive,u . Cmecl,u"'C]-‘passive,u'Ccell'fu,cell Eq 10
dt Vined
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CLactive,u

— Hepatocyte
q Vccﬂ' fu, cell

CL Passive,u

Figure 13 Schematic representation of in vitro 2-compartment model for
coproporphyrin |
Abbreviations: Vyeq; volume of medium, Veer; volume of hepatocytes, f;, cer; fraction unbound in hepatocytes,
CLacriveu; hepatocyte uptake clearance (unbound), CLpassive,u; hepatocyte passive clearance (unbound).

3.2.2.2 CPI O AEHFE AFERE S TE 3 R OWE
WfFZENTIEIC K D CPI O EHE FIERE G H (fup) ZHIE L7z, 96 7ORENT 7 L —
I (HTDialysis, Gales Ferry, CT) H OEMREHTED 7121k, RALRE 1nM T CPI 2L
7=t MfLAE (BiolVT, Catalogue #HUMANPLK2U2104) 150 uL Z¥sA0 L. 51213V o BahefE
% (0.1M, pH7.4) 150 uL Z¥MM L7z, A v FaX—%— (37°C, 10% CO,) T 5 HFHEE
(2,500 rpm) L7=#%., A& &% O%EEE MO CPl % LC-MS/IMS THIE L7z, MM (Cp)
T OB (Cu) @ CPIIRELX Y, CPIDfypZitH L7z (Eqll) .

fup = Cu/Cp Eq 11

3.2.3 fEFER A D CPl &5 /L DO
CPI =5 /L%, REM PK £5 /L& LT NONMEM v7.42 CTitik L7z, CPlI &5 /L, IfL

W, PR, OFFILE. AFEER KL RV D 5 S 8— kA v kX Wi S (Figure 14)%, 4
g =R A2 MIEIT S CPl OEEXIIEIX, L ToEmMy Rk vtk Lz (Eqil2-
16) . Chioods CLve CLT. Abile 2 TN Aurine 1. FAVEFVMIR IS . FFIMAE R AR R
. R OYRa =K A2 RO CPI DEEFT, CPIAEGAEE (ksyn). ML E
(Qu). M= /3= K A2 FOGAAEFE (Vo). FILE DSAARFE (Vo). IR D 540 5FH
(Vir). B2 U7 Z A (CLr). FERATE CPI 22U L-Fz @il s V7 7 v A
(CLpassive,u)\ TFHGA&HZ VT T 2 A (CLactive,u)\ fEy-HEE 2 U 7 Z A (CLB)\ Mg+ O E Ak
FEEIEHE (fup) ZOWHHEMET ORBIIFE SIS E (fur) 237 A—F2 & LTHW,

dc 1

% = (ksyn — CLg * Cprooa + Qu ~ (Cry — Cblood)) T Eq 12

dCry _ (QH * (Cpiooa — Crv) + CLpgssiven * ((Crr * furr) — (Cry - fub))) ) i Eq 13
dt _CLactive,u “Cry - fub Viv

dCyr — <CLpassive,u ' ((CLV ' fub) - (CLT ' fuLT)) + CLactive,u “Cpy - fub) i Eq 14
dt —CLg - Cir - fuyr Vir

dAbile _

T—CLB'CLT'fuLT Eq 15

dA,.;

—;;me = CLg " Cpiooa Eq 16
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ksy» | Blood (Central) Ve |CLg

e e
Q Rifampicin
. Liver Vasc Viv fup (OATP1Bs
inhibitor)

c’-pmive,u CLactive,u

i

Liver Tissue Vir fuur

Figure 14 Schematic representation of the semi-mechanistic model for
coproporphyrin |

Structure of the coproporphyrin I model. Abbreviations: ks»; endogenous synthesis rate, Vc; volume of
central compartment, CLg; renal clearance, Qp; hepatic blood flow rate, Viy; volume of liver vascular
compartment, f,»; fraction unbound in the blood, CLgcsivew; hepatic uptake clearance (unbound), CLpassive,u;
hepatic passive clearance (unbound), V;r; volume of liver tissue compartment, f,, . 7; fraction unbound in liver
tissue, CLg; biliary clearance. An eye symbol represents observed compartments.

V77 B3N KD Clacdives PRRFIX, BiGHEFONAZHWTHIE L7z (Eq17-18), Crit
XV 77 E U IERRIRE (BEEHIEEEE) Thd, KX 77 ey rifEhik
IREZHENEL LT Cladivey D ANTOEEZTHY . V77 B2 fEFRRIBEIZN U T
Clactivey SPHFE SN D & Lz, JEfTHFFE L LT, Study-3 THOLNZIMEF Y 7 7 o By i
EERAWTER SN 77 B ORER PK ETABHE SN TN, ED728H,
Crif i, TPV 7 7 B ORHEN PK 7 /L% FV 7z post-hoc fi#HT T 5 AL 7- &4 5RE O
HeEEAE 2 V=,

ic ( Eq 17
LV
dt = QH ' (Cblood - CLV) + CLpassive,u ' ((CLT ' fuLT) - (CLV ' fub))
CLactive,u ' CLV ’ fub i
Crif Viv
1+ i
dCr CLactiven * Cov * filp Eq 18
ar = | Cloassiven” (Cuw~ fn) = (Cur ~ fugr)) +| =22
1+ Ki
1

—CLg - Cpr " fugr |"5—
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3.2.4 CPlI EF /L 3T A — & OHETE K OLZE BfgT

NG A= B RHEEREE 2 ET D720, D CPIEFT /8T A —F %, invitro ik D FZH)|
ESUTAEB AN R Y 7287 A —HZ Z[EE LT (Table 10), Invivo @ Clpassiveu (£, CPI DT
Fa LV A A FRER TR L7z invitro @ Clpassiveu & I OIS B (120x108 cells/g liver %) T
invivo ~HE U7 A U =, furr 18, CPI OFTHINOER 0 IAZBRER 2> S EH U7l (fucen) %
AWz, fupld, AW TR L7z fup & Mg/ i F SRR E b OHASE ¢ K 0 HH L7z, Qn
LOGHERE (M= 73— Ay bEFRLS) X, AP Y 72 MEICEE L,

Table 10 Fixed physiological and CPI dependent parameters used in the CPI PBPK

model
Parameter Symbol Value Unit Reference
_ | Hepatic blood flow rate QH 92.7 L/h Valentin (2002)%
(]
g% g Volume of liver blood Vis 0.18 L Valentin (2002)%
¢ & | compartment
¢ & | Volume of liver tissue Vit 1.42 L Valentin (2002)%
compartment
_ Fraction unbound in liver fuLt 0.19 - fucen in CPI uptake
Q tissue assay
GE) Fraction unbound in fup 0.069 - Evaluated in
c plasma protein binding
s assay
Is) Fraction unbound in fub 0.11 - fup/B:P
5 blood
g Blood to plasma ratio B:P 0.628 - Yoshikado et al.
n (2018)°4
E; Hepatic passive CLpassive,u 0.76 uL/min/10® cells  Estimated in CPI
clearance uptake assay

O OETNNT A—21E, AR 3 3B M K OYRF CPI R LT, CPIE
TNET AT 4T THZ TR L, X7 A —ZH#EIL, NONMEM v7.42 O
ADVAN13 } O first-order conditional estimation with interaction method % V> C 50 L 7=,

HATRHTICI T D Cavepase D R/INBRE S EIC (Table9), 3 >DOIHZEREEZMFT L72, Claciveu
29 % SLCO1B1 ¢.521T>C XIT AFEDFEE, kyn (ZxT DVER OB A G LTz, KL R
ITAEHETIE R EBE L THEL, EET L~OMANDRIEITEIREEICE S AEZE
Mg (BE/KUE p<0.05) (X VW7, 7. goodness-of-fit (GOF) 7'tz kK& visual
prediction check (VPC) ZHWTHRKET VOSSO TR LT,

> Clagtiveu (2% % SLCO1B1 ¢.521T>C D 5%

ClLactiveu {2595 SLCO1B1 ¢.521T>C D ##%, 521TT (Caucasian) @ CLactiveu (CLactive,0) % F
He L LT, 521CC 2L D Clactiveu 2t (COVeen) MUK HERE DBITLD X I —E 4%
(GEN, 0;521TT, 0.5;521TC, 1;521CC) %AW Titak L7z (Eq19), 521TC @ Clactiveu 2
{E=R1% 521CC D43 E L7z, COVeen % 0 & 1 OFIZED7=8, COVeen (21> T, T
BEOEDFEEZ WA REELE (FRAX) ZHE L7 (Eq20).

CLactivenw = Clactive,o (1 —GEN - COVggy) Eq 19

COVepny = 1/(1 + FRAX) Eq 20

38



»  Clactiveu (S92 AFE D %

CLactlveu LXT#’Z))\*ﬁOD%Z&iK ES CLactive,O (Caucasian\ 521TT d CLactive,u) %‘f%@& LT,
Asian-Indian T® ClLactiveu Z21L3# (COVrace) K ONEHEERF D NFED & I —2 %% (RACE, 0 ;
Caucasian, 1 ; Asian-Indian) % MW Citik L7z (Eq 21),

CLactivenu = CLlactive,o (1 — RACE - COVgycg) * (1 — GEN - COVggy) Eq 21

> keyn (ZXFT DRI D A

FEATIFZEIC BN T, AARANLYERRERE D CPl DR_R— 2T A EDS, BEgERE L v ifn o
t ﬁii&iéﬂf b\é %, :zh 5 #EE C OATP1Bs JLE 3£ CPI LISk OATP1Bs NIXIE: DDI

BORBEREIIIMEERITRD LR N2 0B, CPI_R—RZ T A DM CPI AARK

%Ezw PEFEL Lilﬁ‘é M) EEBRIN TV, £, AR TIL, kel D PERI DR
BERET LT, ke \ET 2HERIOREIL, BYED Keyn (Keynmate) 2 ZEHEE LT, 2T kg
ZAbH (COVsex) M OVSHEBRE OMERIOD & I —2 % (SEX, 0; Bk, 1; «oih) & TRk
L7= (Eq22),
ksynsex = Ksynmaie " (1 — SEX - COVsx) Eq 22

3.3 M

3.3.1 fEFERR A XIS DERIRRER T — #

Study-1 (Asian-Indian, BPEDI) TiE, 521TC @D Cavepase IF (1.86 nM), 521TT (1.07+£0.26
nM) kY {EfETH-T- (Table9), Study-2 (Caucasian) T, Bt (TT; 0.66£0.11 nM,
TC; 1.08+0.14nM K TR CC ; 1.74nM) Kk UO%tE (TT; 0.54%£0.05nM, TC ; 0.69+0.13nM K&
NCC ; 1.37nM) TRIEROBEM TR Hivlz, ZMED Cavepase 1£. OATPLBL AR T RT3
DOTHMELVIKETH 72, 521TT 2 A3 % Caucasian F 4D Cavepase (Study -2 Tl1X 0.66 =+
0.11nM) %, 521TT #4735 Asian-Indian £V H1{K» - 7= (Study-1 Ti& 1.070.26 nM,
Study -3 Ti% 0.87+0.16 nM) ., 521TT Z 43 % Asian-Indian HPED Cavepase (L. Study-1 &
Study-3 THALL L T/,

3.3.2 Invitro FBRIZ L % CPl DY H LR/ N T A — X OHH
CPI @ invitro 2-2 > /38— K A v NET /UL, & MY AZREROFE R %2+ /0 2 BB
L. BET NIRRT A= OHERE S RIF Coh o7 (Figure 15, Table 11), CLactiveu /% 65
uL/min/108cells, fucen (% 0.19 & HEE SNz, MAEFEAMARBREI YD, fp1d20.069 & HH X
7‘;0
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Figure 15 Goodness-of-fit (GOF) plots of model fitting to CPI cellular uptake data

(A) Observed and predicted cellular concentration time profiles. (B) Predicted vs observed cellular
concentrations, solid black line represents the line of unity and dashed line represent 2-fold error lines. (C)
Weighted residuals vs time. (D) Individual weighted residual vs individual prediction.

Table 11 In vitro kinetic uptake estimates for CPI

Parameter Estimate
Vinax (pmol/min/10° cells) 9.83 (14%)
Ku (LM) 0.15 (26%)
CLyassiveu (UL/min/10° cells) 0.76 (FIXED)
Sucen 0.19 (12%)
CLactive.n (WL/min/10° cells) 64.77 (-)

Parameters obtained from mechanistic modelling of cellular uptake data in plated human hepatocytes (QQE).
The numbers in parenthesis refer to the coefficient of variation (CV) estimated for each parameter.
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3.3.3 fdEER A D CPlI =75 /L DIERL

—HDETININT A —H5 (Clpassiveus furts fup2E) ZEE L7 CPI £ L& ERARFER 3 35k
DIMIEFR RSP CPIRET —ZIT7 4 v T 47 THZ LT, TOMDETNIINT A—X
EHEE LTz, MRREL 72 3 DOMEEITWT NS HBEBEZEMIIE TSI, £
LAETERKET VA~MBANTZ, BEKETIVONRT A —FHEEMITIEFICOE L, £/87
A—H OWEREITRIF Ch o7 (Table12), 7=, VPC O FRIEHFIXFH T — & &+
FHL L (Figure 16), GOF 7' v h TOREZED AT Y FIIHFHENTH - 7= (Figure 17), LA
bXv ., b U A O CPI £ L D 4 P05 HeRB S 72, Clactivew 1. EFAETY
(521TT) & kb LT SLCO1B1 521CC T 79%fK < . Caucasian & Frige L T Asian-Indian T 42%f%
Dolz, THED Ken 1ZHME LD 23%IKD - 72,

Claciveo #E7EME (521 TT, Caucasian) % 1397 L/h (137 puL/min/108 cells (ZFH24) TH |
Clpassiveu (8 L/h) KUFCLr (2.7L/M) OZENEN LTS EM BT EThoTc, 2D Lnb,
OATP1Bs &4 L 72 iFER ¥ iAZ 75 CPI D EIHRMRIE Thd D L HEE ST, Clactiveo HEEMEIE, in
Vitro T 54172 Clactive (64.8 pL/min/10° cells, Table 11) XY 2fF@»»o7-, V77 B
(M PRI EE (2 D02 OATPIBs O KiHEEME (0.93uM) 1E, EEDOMHTHER (1.15 pM)
CRIFEECTH -T2,

Table 12 Coproporphyrin | population PBPK model parameter estimates

Parameter Fixed 2 BSV P BOV¢®

ksyn (nmol/h) 18.4 (11) 10 (30) -

CLs (L/h) 6.24 (24) 38.2 (23) 34.4 (21)
System CLr (L/h) 2.7 (6) 12.7 (30) -
parameter Ve (L) 11.9 (21) 25.8 (29) -
CLactive,O (L/h) 1397 (32) - -
Ki (uM) 0.93 (7) - -
FRAX 0.269 (13) - -
Covariates COVeen ¢ 0.788 - -
COVRrace 0.417 (18) - -
COVsex 0.232 (24) - -
Oprop (%) — plasma 13.2 (5) - -
Residual Oadd (NM) — plasma 0.001 FIXED - -

unexplained

variabilities Oprop (%) — urine 34.8 (8) - -
Oadd (NMol) — urine 2.3 (50) - -

Abbreviations; ksyn; rate of CPI synthesis, CLg; biliary clearance, CLg; renal clearance, Vc; volume of blood
(central) compartment, CLyptake,0; hepatic active uptake clearance (CLactive,) in Caucasian male with
SLCO1B1 521TT genotype, K;; rifampicin OATP1B1 inhibition constant (equivalent to 0.10 uM as
unbound K; calculated with rifampicin f,, of 0.11); FRAX; surrogate variable of genetic effect, COVgen;
fractional change in CLactiveu in SLCO1B1 521CC genotype, COVrace; fractional change in CLactive,u in
Asian-Indians, COVsy; fractional change in ksyn in female relative to male, oprop; proportional residual error,
cadd; additive residual error, BSV; between subject variability, BOV; between occasion variability. a; the
population (fixed effect) parameters. Values within parentheses represent relative standard errors (RSE, %),
b; estimated BSV (%) and its RSE (%). c; estimated BOV (%) and its RSE (%), d; calculated based on the
population (fixed effect) parameter estimate of FRAX.
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Figure 16 Visual predictive check (VPC) for mechanistic population PK model for CPI

plasma and urine data

Symbols, solid lines, and grey areas represent observed data, median population prediction, and 95%
prediction intervals (n=5000), respectively. Simulations were performed for each sub-group including
subjects with different sex or SLCOIB1 ¢.521 (OATPI1BI transporter) genotype (521TT (TT), 521TC (TC),
and 521CC (CCQ)) in three clinical studies.
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Figure 17 Goodness-of-fit (GOF) plots for mechanistic population PK model for CPI
plasma and urine data

Abbreviations: DV; observed data, PRED; population prediction, IPRED; individual prediction, and
CWRES; conditional weighted residuals. Colours represent clinical studies: blue - Study-1, red - Study-2,
and black - Study-3. Circles and triangles represent occasions with or without rifampicin administration,
respectively. Solid lines are reference lines.

3.4 B

CPl |Z. JiF OATP1Bs ONAME DDI FEE & L COMRRIET 25 8 b 1 A TV 2 NI E 0 —
OTHD 2 b MFEEY b7 o AR — & —3BMia 2 7= invitro 3B& (2 X Y CPlI @
FEE R B HERR S 90, B EBR M O RRBRIZ L 0 CPI o M8 R 73 OATP1Bs P 3K
X° OATP1BL a2 AUCHBUC IS T 2 2 L 72 ERMERR ST & 72 88589 Nz <, #H¥EKo
WFE 70— 712 X 0 SRE E I S T PBPK B 7 VRT3 0 S AL, CPI D3R EhRE D &
BAHEMRICE S L C& /-, Barnettetal. HiX., CPl OAESR. B L ONFHSE (IFHY AL
ITEE LTV MERAX— 2 —N—FF )L EERR L. {KN® CPI O 85% 3Tk %
L TIHR L, 520 OF) 15%IXB PR XV JR~HRt S D Z L 2R L2, £7o, ERkE
NIZET V& FWTEITIZ L0 . CPIl &8  ~ FR 55 i oo [ 55 58 % > OATP1Bs P53 DDI %
4 2 7= OIS LB 2 kR FcA B L7=, Yoshida etal.. Yoshikado et al.. Kimoto et al. &
X, CPl ® & — 2 F—_"—FF L X% full PBPK &7 /L (AFH D IAZEFR 7R E2Efl 7 ST &
FAANTZET V) & T OATPIBs FHESEDFHERF O M CPI JREEHERE 225 . OATP1Bs FH
44k L OATPIBs HE 3D DDl 2 FHI T 5 Z L AR LT %98 b 05| TREND &
T, EHER BRI D B0 5 WK DDI B O3B B4 fftT3 5 9 2 T, PBPK &7 /LARAT
ITHERRY — Ve, ITEOEN S, OATPIBs BHESKY 7 7 v > & CPI @ DDI ®i#
FEA, fEEERR A LV CKD FBFH TN L300 h o TE 7218 GEMILE 3 mOWRITRT)
CDAH=ALIRATH DM, ZOfEHIZIL PBPK T /VENTIC L 27 7o —F BNEH &
Ez bbb, T, H 33 TCKD BED CPI BT NVEIERT D Z & TRA D =X L% R
THID, F2ETITZEDOR—R LR LM EFERAD CPI BT VAR TS E2HNE L
Too 728, ARWFFEIZN OO EERBUER L O limitation © L TEESNLTEY ., bk
341 KRUBA42 HTELRTLHZ LA, 343 HIZU AL LTHRRLT,
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3.4.1 fERERL A D CPI E7 L DAERK

Fex OB N —T 1, IRV IAZBREZ B RE LW 5178 CPI 7 /L 7 il BTl
LTV, FFED IAZGBIRIC KT 5 B B AR T 2 A Z 0T VEHERTL 2 &
IAREY & B R b, £ 2 TAMIETIE, IRV IAZEBREAERE L7 CPI £ 7 /L& FHIC
VERE U7, ATER D JAZEFE % & 8 L 7= semi-mechanistic PBPK &7 /L% OATP1Bs A& 3 L /<
7Y = RICRH L THESN TN Z 000 B, FAOET MUEEE VT, A O CPI
T IVEANERL LTz, VERR LT BEEERL A CPI &5 /L%, OATP1Bs PHESK, OATP1B1 Eis+
2R NFEKCOWERINC X% CPI R EDOEB 2 FHEL L, ZOZ4MENHER I N,

RN D CPI ET VL, ATDRED S EE ST, NI A —ZHERELZUET D
728, Clpassiveu 2 O fu 7 13 invitro HEEIZEE L7z (EERRE [1]) . KT o AR —
B —PAEMED 7 VT T A (RBFFETIE Cladive) (Z2WNTIX, invitro HIZEAEAS in vivo TOFE
EO/NESLLBEHEIND Z ENRHEIINLTNDD, Clpassivey TIEZ OFRHED/NE N LIRS
TS B, 2D EMND, Clpasiveu @ invitro HlEfEZ CPI T /VICHWA Z L id%Y &%
z bivlc, F7z, invitro BB TR 7z fur (fucen) OEEMIZ, fliod CPI 7 /LX> OATP1Bs
FEEHD PBPK ET L CTHLHWLNLT 7 a—FThod % BRI TIE, CPl OGITHEER
FBE LTV, ZOMGEF, Yo~ O # 5 Lz CPl 04 IR RFEN 3.2%ThH Y
00 EFEERNBIZE SN2 o 7o Z EIZEMFT HN TS 0, U757 B 28D Cladiveu
DOEEIZ, V77 B PKEFADOHFRa L S— KA ME (UEF) o 770320
REEZ W TR L, OATPIBs iTfF O K & MAEDMI DY 7 7 o B REAEITEE L 72
otz (BEERRE [2) « ZORERY 77 B2 OATPIBs (2545 K O/ NEATC
BN TWDAREMEIZH 203, MRELEE L THESN I LB ZOREDFELZIT
rnWEEZHND,

U7y rey ik, FFRTEREE (BERD) (238819 2% MRP2 %, invitro (ICso 83 pM®)
&invivo (Ki0.87 uM%) OiJF CIHET S Z L BAHE S TWD, Invitro ICs 1X 7' 17— 7 5
BI L LT CPI & AW - gk PR RRERIC L 0 B H S, invivo Ki 1 1C #2553% L 7= (15R)-16-m-
tolyl-17,18,19,20- tetranorisocarbacyclin methyl ester [(15R)-TIC-Me, (15R)-TIC-Me D) M2
K OYM3 23 MRP2 DHEE Thh % 102] 21 7 7 L B P T R OFEGEH T O A~ 5
L7z, U 77 o O R CORSBED IR BITHERD RN SHHENT-ETH D
108 LvL7ZRid D, AEFFED CPIET VT, UFOHEBNS, V77 v ick?
MRP2 (CPI E7 /L TIX CLgiZHEY T %) OFIFZBE L0 o7 (EEREE [3]) . H
—\Z, IFlET Y 77 e U EED . MRP2 12K % CPl OBk A PRLET 51F & < 2RVl HE
MR D, V77 B Omil PREFEEME (830 uM) | iR EAIEHE S HE
(0.11) 8, MmAE-FFlEH OIEREATRIMIBELL B3 #5) M LVHAEINLIV 77 BV YD
e PR R EE 1080 10 uM TH VD . Z O in vitro 1Cs 83 uM L D+ 1T/ hEWETH -
7o ZOFFEFEFIL, invivo TIRD S MRP2 FHEMEA & FET A Lo Ic—REPNIS
23, invivo T® MRP2 [HEVEMIL CPI LA ORE I3t L TRIT SR TH D . ZOFER
% CPl ~MfT 2 2R IC oW TIEERORHN H 5, Invitro BRI WNT, V77 B>
(2 & D MRP2 ICs I3 HE 12 L » TI0fEFEE (7.9~83 uM) B2 0% CPl & 7' — 7B L
L THWERFOME (83 uM) 1ZZ0H THrbEWETH -7, 7> T, invivo TD MRP2 [HE
TEADY CPI LA D IE TRRD 5T 503, CPI BIE ThHh 554 @ invivo MRP2 BHE/FEH
LD IFOAREMELRH D, b o) — 2D E L LT, WBEICHE SNEED CPI 7
JMZEWT, V77 B IC L D CPI LRI O KIS 1TY 77 o Btk b
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OATP1Bs PHEIZHK L, MRP2 [LEDREIIFEANT /NS W E T STV D Z &I 5
N5 % T nHOMIETIE, U7 7 BV UOFHREO CPIIMHREHERR T, ET L~D
MRP2Ki iR EDHIEIZ L > TRELSEEINRNZ EEZ VI a2l —2 a2k RLTD
5o TNHOHEEREMCEZD L, V77 B2 MRP2 (2 X % CPl Ok % invivo
THHET 2 maetElEmOR A H Y | RICHEFT S E LTHEDOREEITRE 2T
. A CYUEHEERAZEZBR Lo S I DR R~DEEB I SN EEZ BN
Do

3.4.2 WERED Y

AP TIL, CPl OEWEIREIZ k3 2 A &3 3 DM &7z, OATPIBL Efn %74
(SLCO1B1 ¢.521T>C)i%, it % DIEEGIAR K O IRFERIZ 35T OATPLIBL D#iiikiG A4 K T S &
DL LTI TERY 80 ARIFZEIZIBVTH, 521CC ##E O OATPLBL Bt {H M I
S21TT #elR# & bl L C 79%(X 3 2 LR S iz, #5728 L 5 OATPLBL HikiG o
R ERIL, Hikr D E0 ¢.521T>C AR A H T HklE O 7 —4 (521TC 23 9 f#i], 521CC 73 2
B (ZEESWTHEE Sy (B limitation [1]) « AAFZE CH WK T — 4% TD
521T>C |2 L % CPI LR EDOEEEIS X, tHABROMEE L REEDRVWLDOTH-T
9, SLCO1B1 ¢.521T>C LIS DB F LISV Tik, CPI ML ~D B2 B 5 A A
RO TW=Z Enb, EEE L THRF L -7 (FEZE 72 limitation [2])

AW Tl OATPLBs #aibiE P O AFE 2223 HE & X 41, Caucasian & kt#z L C Asian-Indian &
OATPI1Bs HiisiE M DME U &V 9 BT, OATPIBs FEE R THE SN TV AHRRE —ET 5
DTH-7- 7, OATPIBs FLEH THE STV 5 OATPIBs k&t AfEiZ=1E. Caucasian
EHARANMOHEICHEASWTHE SN TE Y, Caucasian & Asian-Indian O HEE 2N @ FEHIICAT
DTS TR, LU, OATPIBs SAE ¥ b A X2 & F o 0 i H 3EYEhRE % Caucasian &
Asian-Indian Tl U 72 BFREER S 2 sl STkl WTINoORBE T e AR Z T
D M. EEHERS 1T Caucasian & ik LT Asian-Indian TEAETH D (Fr Kk 63%) . ABFFEDHKE
REXFFT2HDOTH 7210106 g 232 & F %, OATPLBs 212 T BCRP MHEE I T
H V. BCRP D5 F£ ABCG2 c.421G>A |2 L 0 MR AL Z T H 5 W07 1 2R
H2F o DR 2 B 9 B, 1B TlX BCRP OB AN MG S Tngnz &
O, MROMRICEENLETH D 8, —F, b —DOKRBRTIL, mANRNZRZF D
AUC %, OATP1B1 }; 0" BCRP #Efx M2 B> 57" Caucasian & Fb#k L C Asian-Indian TH 2
FEIZE L (>26%), 2 D DEMETD OATPIBSs B iEMEDERDIFELE T 5L D TH-
f: 105o

Caucasian #5&#% Tlx. OATPIBl iz T HUZE D &9, B & ik L CAPE T CPI
EMEETH Y, ZORERIIMOBKRBEERE L BT 2D ThH o720, [A—#EREIC
BT D> OATPIBs WNIKE DDI #£E (JENfEE72 &) Ol &IX B LB CRIRE CTh 7= 2
& (datanot shown) }2TF OATP1Bs s FRELEICHEIT W EMEINTWZZ b
108 OATP1Bs BTG M DPE N Z DJRE & 13#E 212 <V, CPIINE/ m B U ER TH
HNLOESEERECER I, M CPHREXMF~E v L AERMEEZRTZ &
DIRSTWE 10 2T, ~AEKREIITHEZENRH Y . LMEoff~t 7 v v LS
HIVERETHLZENMBNTNS M, oz Lok, I CPlEEDMEIL, CPIAS
R OMEEICERT 20 B b,
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3.4.3 AT T D EE 2 E & O limitation

RO Y | AAFTRITLL T O BEERARE KO limitation D & & i S Z S ICRET D44
b D,

> EERRE [1] : CLpassiveu KONyt 1 invitro HEMBEICETE LT,

> HBERGE [2]: V77 BT LD Cladies PIAFIZ, UV 7 7 BV PKET L
Oz 8= Ay MR () DY 7 7 e REE O TRIE L,
OATP1Bs iTfF DT i & MIEDF DV 7 7 > B L REFRTBE LR > T2,

> EEARE [3]: V77 BV IC LD MRP2 (CPLEF LTI Cls (IS 5) @
FLEIX B L2207,

> @72 limitation [1] : M T£AUC X %5 OATPIBL MSiEMEDIE F =1L, FLii 0
C.521T>C BHR A G T H4ErFE DT —# (521TC 7 9 ffil, 521CC 78 2 ffi]) ITHS\THE

E X7,
> EZ7p limitation [2] : SLCO1B1 ¢.521T>C LA Dl s L AT AR L L THRFT L7
Mol
3.4.4 /N

BF%2 3 T CKD BBE D CPl EF IV ZERLT 2720, ARHIZE 2 TIEE DR_— R & 72 DEFERLA
®D CPl FF VA VERL LTz, 1ERL L7-BEFERL A O CPl &5 /L%, OATP1Bs [HES, OATP1B1
B8, AFEEOMERNC X5 CPIMHREOEEZFHE L, ZOZLMENRHRINT,
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4.

4.

% 3 : i OATP1Bs %41 L 7= CPl ®IEWHH HAERIZxt3 % CKD D Z D fifthr

1

R

JTAE, fEHERR AR OF CKD #%C OATPLBSs %41 L 7= DDI % #Fffi L 7= B 3R 3 0 & 7=
18, AFBRIZ, OATPLBs FLERY 7 7 o & W HFAIFFEDHAIFIC 51T 5 CPI & OATPLBs 7
0 — 7R H AN A Z T O M REHERS A @R AL O CKD BE THM L7 b DT
b2, RERRIIFETIE, CPI XY Z AR L F o O MiEREE R, AR & i LT CKD
BB TR 1% E 0 2 L AVR ST, W CKD B3 C OATPIBs JE OIRFG RN E < 25 &\
5 &V TR, WEITHE STV D OATPIBs JE#E (| 21X, SN-38 0L 32 Y = R
&) OFREREL BT H2bOTHY 78U CKD |2 K 5 OATPLBs DMk AR T 2 <3
HHDTholz, LAL, CKD B TOD OATPLBs DEIAEIER T3 4 & BAIMAT L 7=
BII DR, ETMEBEZEIL, Y 7 7 B ORI CPI  AUCR (AUCRcp) 78
CKD DEREFEITKAF L CTEIL L, R &l L TR CKD B3 TR 56%mifif & 72 % =
LaERLE, —H T EAAREF LY T 70 DD OME (AUCRery) 1, fHEHE
M L CKD B# CRIREE T -7z, AUCR IZHT 5 CKD MEHEH CPI L B4 AR X F 2 C
BIpH AN = A LEBRET 52 LIE, CKD IZ LT DDl U 27 BE(LT 5 EHEME O R E
WCHENRLLEZDND,

% ZTH 3T, 1) CKD #35 D AUCRcp Z FH# 9% CPI £ 7 /L DERR, 2) CKD D27
AUCRcp & AUCRpry TH2 A A T = R AOEE. K V3) CKD HB3# T OATP1Bs Bl
KTFROEELZ B L Lz, CKD BE D CPlI 5 /L%, &2 3= CIER L= A CPI &
TV % CKD fBE~EIET % Z & CfEk L7z (Figure 18), CKD &3 ® CPI E7 /Wi, #HE S
LTV D CKD RO FINZE(LZ BB L, CPl O MIEPIEEGIaE (fup) o IRV IAZ
7UTTUA (Claive) « BZ VT 7R (Clp) ROVEBHHEE (kyn) (X925 CKD D
WA L1z, CKD B THLE S Uz i CPIREORINE FET 5 £ 9 |2 CPIEF LD
NG A =2 F it % 2 & T CKD & D CPI &7 /LA MEE LTz, 5L L7 CKD &0
CPI &5 /L% AW TR /T & F2hi L. CKD 3 T AUCRce 23 L 72 A 1 = X N b L
7o

CPI model for healthy External data input

+ Fraction unbound in plasma
* / » Reduction in CL,e in CKD estimated
in modelling of pitavastatin

Model optimization for CKD population

+ Simultaneous fitting of CPI and rifampicin model for healthy and CKD subjects
« Step-wise exploration of covariates for CPI model

1) Renal clearance (CLg, cey)

2) Endogenous synthesis (k)

Selection of final model

+ Objective function value
* Visual prediction check
* Goodness-of-fit plot

Figure 18 Workflow of CP1 model development for CKD population
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4.2 Fik

421 FENTIC W BRR T — &
e Rk A M O CKD £ T OATP1Bs /L 7= DDI % 3l L 7= B PR sk Bk o #f 5 2 AHF7E T H
VN 18 ORI PRERBRIC I, ERE R S X B RERR R AN B )~ & K 10> CKD B4 32 B33
L. #BRE 1T eGFR IZESWTLL T D K S I S vl - ERER 5 >90mL/min/1.73m?2, %L
CKD ; 60~89 mL/min/1.73m2, "% CKD ; 30~59 mL/min/1.73m2, )% CKD ; 15~29
mL/min/1.73m2, KA CKD H# (<15 mL/min/1.73m?) %, BT — Z [T ES 5/ REMEN H
DI DRSS Uz, AHET 6~7 Fl CRERL S 2v, BBEO ANFE, MERI, FnE 0T mR+
IZH DR 0 ITRD b e otz BERRBRIL 2 DO/ 8— R DR S 1L, i/ S— h Tk
T UAR—H —HRIIVEIRR D~ A sy K= B 7TV [ XA XF 2 (OATP1Bs O #if 5L
BHK) . m ANAZF L (OATPIBs (O BCRP MHRIFLER) A hT 2T %y T —
& (W& O P-gp OBVRIFLE L) 7o &) DNHERRO#KG S 7z, 5 2 73— R TiX, OATP1Bs FH
FIY 7 7 B 600 mg & HLARE O &G TORH Lz, AWFFETIE. v b7 sl 5
HOHFND, OATPIBs ORI MALEIR ThH H B X N2 L F o OF7 — & & bW TN
WCHWW e, SATICIE, I (CPI, UV 7 7 U E S RO Z AR ZF ) ROYRF (CPI D
H) DIMRIET — & & e,

4.22 CPI LN Z NRALZF D PK/XT A —ZFHH

A=K A NETNENTEFER L, CPI KB X RAX T D PK /RT A —H2 %5
U7, PK AT A—=21F, V77 IEGFHREO MAEH CPIIRE O NHIME  (Coasecr)
V77 BV U E X N2 2 F oo ffEd AUC (AUCkTv.control) « AUCRGcpl.
AUCRpry ZHH L7z, F72. Chasecrl XY AUCpPTv contron 1. MAEFRRIEE (A +IEHES
) LIMEATREDOW FIZOWTHEM Lz, EX AR 2 FUIEEGIREIL, A E DS
AHRRBRELVEHENTZCKD AT =V 2L D fup  HIWTHEI L7z, CKD E#HD CPl O fyp
X, FEBRAICHIE STV RN 72 2 Lnb, 52 ECHEI U7 @FMR A O CPlHfup (fuphy =
0.069) & &WERE OMAET VT I AREOIHME ([PLi) »HEHRICLY RfEb -72 (Eq
23) W4 [PlaviE. B ABEOIMIET L7 I L EEEOFLE (439 g/dL) TH D,

(1 - fu,p,HV) * [P]i
=1/(1 Eq 23
fupi ASh fupnv * [Play f

423 CKD BEHIZB T DV 77 By, EXNRAZF U KNCPl O PK EF /LOVERL
U7 7oy r, BEXARRZTF KO CPI ORMEM PK £ 7 /L O1ERKIZ 1T Monolix 2019R2
(Lixoft, France) %\ 7= (Figure 19) , £ /WZiE, FET AT A —Z OfEKREZES) (e
7) b HBREZE R OVINERRZEN B 72 D IR ETR A DN T &2 G T 115, BT L ~OKLEED
R AT, BRIREE G -2 f5) IZH-S& AEKYE p<0.05 & LT L7z,
7 /11X good-of-fit plot & visual prediction check % F\VNC & RFAf L 7=,
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Pitavastatin model

fau" (Qco , Q| Tissue1 Rifampicin model
A— VI Kp,PTV
f42* (Qeo- @ | Tissue 2 Tlagge
BJOOd prom—t Ve Koprv 1 TkOg
B.FTV
0 Dose
" Liver Vasc / Central
— TSI kapry Verr
Viv ' fuberv i = A
s C'Lpasswe.ﬂi'l/n l E_ CLBCHVE.PTV h ' 1 C"-RfF
ey | N I
Liver Tissue Clerry |\ I
Vir fuirerv —_— \ ]
\ Inhibition of
L CL . cive bY
Reductionin \ | rifampicin
CPI mOdE| C'Lecﬁve in CKD l '
C 0 "
21| central H Liver Vasc | |
—l > | e 1
Yocn Vi Fasen | w A
________ e,
| Clgge | 1 CLpassivecrt IT 1 | Clacivecer |
Liver Tissue
Urine Clg car
) Vir fuirce ’

Figure 19 Structure of models for CPI, pitavastatin, and rifampicin

Abbreviations: V¢; volume of central compartment, V3; volume of blood compartment, V7y; volume of liver
vascular compartment, V;r; volume of liver tissue compartment, V; and V>; volumes of tissue compartment
1 and 2, respectively, CLg; renal clearance, CLp; biliary clearance, CLguive; hepatic uptake clearance
(unbound), CLpassive; hepatic passive diffusion clearance (unbound), CLgsr; clearance of rifampicin, QOco;
cardiac blood flow rate, Qu; hepatic blood flow rate, fz; and fi2; fractions of Qco for tissue compartment 1
and 2, respectively, K,; tissue partition coefficient, Ki; total rifampicin inhibition constant for CLgcsive of CPI,
fup; fraction unbound in the blood, f,, 1 7; fraction unbound in liver tissue, kg,; endogenous synthesis rate, ka;
first-order absorption rate constant, Tlagrsr; lag time, TkOrr; duration of zero-order absorption. Eye symbols
represent observed compartments. Dashed squares represent parameters for which CKD effects were
evaluated.

4231 CKD BHEDY 77 LV ELVEF L
0 W& A 5 1-3 28— kA b 7)1 (Figure19) Z AV T, fHERA K Tf CKD B4
EHICBIT DY 77 vV MR RELZRR Lz, ZOETMEI, 27U T T A
(CLrip) AR (Vep) . #5558 (Doserip) « WINDT 7% A L (Tlagre) KO0 KWK
ILRHGERS (TkORiE) & FIVTRIR L7 (Eq24-25) . U 77 v Ev @ 0 RIEILE, 5 &
AT 3-8 0 IEfE] 2> & TkOrie £ C. Doserie/TKOrie @ 0 RIRIGHEFE CHIL = X — [ A 2 K
(Crip) IZRIREND B D E L TR LTz,

4CriF _ (M — CLue - C ) L

dt TkOR/F RIF —=RIF )y p Eq 24
—— = —-CL -C —_

dt RriF " CRIF " Eq 25

TKOrig DT & U CTHERIZ . Clrie XY Ver D& & U CIREZ MG L7z (Eq26-28) .
TkORIF,maIe & TkORIF,femaIe 0i\ %ﬂ%ﬂﬁﬂiﬁgﬂ/‘] fi%‘fﬂ&ﬁﬁ%&v\ﬁﬁ%ﬂiﬁﬁ%@ﬁf&3 D N
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COVriosex [T BN X T2 TP TkOrie DAL TH 5, Clriri L Vrigi 13, FHERE DI
H O(BW:) OB%E LTtk Lie [FREE (BWeer) 13, BHBRE ORE P JE 83 kg & L
72] o COVcuritew X OF COViitpw 1%, T Z 4 Clrir X O Vrir DR RIER TH 5, E7-. Clrir
& Ve DB BIREK LT,

TkOgiF femate = TKORirmate - (1 + COVryo spx) - €

Eq 26

CLpir; = CLgyr - (BW EF)COVCL”fBW e’ Eq 27
BW;

Vriri = Vrir - (BW F)COVV”f'BW -l Eq 28

4232 CKD BEDE X NAXF T )LOLER

CKD & ® CPI 7 /L OHIHMRFHZ I T, CPI @D Clactive & Ksyn (ZKF 5 CKD D2 %
FIRFCHEE T 5 Z L 2R AT, NI A—=FHENPOR LgroTz, Zhud, /"7 A—4H#
TENZFNT CPI DA ETHFRIFABERRIZH U . MBE~DIEEHEE L [FRFICHEET 5 2 &
DEMTENZ RN ERRER E B 2 BT, ZD7=®, CKD IZ X 5 Clacie & FEIT
OATPI1Bs IRIELE I TH D X NA X F o DT NN L 0 55l iz,

RERFL Lo MR 2 N2 Z FUREIL 2 EOEEERE R LT &b, v LT
V=R A hET IV (Figure19) M2 L CE X A X F o DIl PR EHERS O Ftab 2 51
I (Eq29-34), EF /LI, 6 DDz 3— KAk (Depot, mw 2 DORMMAE, L
W OFIRERR) 22D 72 5, FPDRIM IR & FFIRHARR T O RESEhia o8 M OV Bl 6 1, fRERERR A
CPI E7 /v & FfkDFEIR A2 Vo,

dDepot
por _ —kapry * Depot Eq 29
dt
Ztoo (fdl * (Qco — Q) * (Cl/Kp,PTV - CBlood) + faz * (Qco — Qu) Eq 30
1
* (CZ/Kp,PTV - CBlood) +Qy - (Cpy — CBlood)) : E
dc 1
—= = fur * Qco — Qu) * (Cotooa = Co/Kpprv) "7 Eq 31
dt 41
dc 1
d_tz = faz * (Qco — Qu) * (CBlood - CZ/Kp,PTV) 7 Eq 32
2
ac
dév = (kaPTV * Depot + Qy * (Cpiooa — Crv) + Clypassiveprv * (Cor Eq 33

'fu,LT,PTV —Cy 'fu,b,PTV) - CLactive,PTV “Cry 'fu,b,PTV)

1
%
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dt = (CLpassive,PTV ’ (CLV ' fu,b,PTV —Cir 'fu,LT,PTV) + CLactive,PTV “Cry Eq 34

1
'fu,b,PTV —CLg " Cyr 'fu,LT,PTV) ._V
LT

Depot = > /X— h A 2 F OFEYT, —WREE (kaprv) (ZHE> THFIBIME =2 73— R A BT
W STzt iz U Cii L ORI Rk = 73— b 2 > Mo T 5, i (Qu)
Je SR AE~D M &k, ORI S (Qco) (67 2%FG L LTRiB L7z, QuiE Qeo®
26%TH Y B, FED D 74%D Qeold, fdl : fd2 DILF (fdl+fd2=1 &%) CTHRMMME =
NR=RAVRNLE2IZENENGAATHHDE LT, BHIRFE D Qeold, KE (BW) DRI
& LTCRR L7 (Qeo =187xBWOBL) W7 4T a v /X— h A NOEFHOIL, SHRE
DEREELELWERE LT, KiFfik= v 3— b A h~DOEMBATIZ, Mk BRI
(Kperv) ZHWTRLIR L7z, FFIBENA~DOE X ANZ 2T OBATIL, 8k s V7 70 X

(Clpassivertv) « HELVIAZZ U T T 2 A (Clactiveprv) X OMAMA-HEIZ U T Z 2 (Clgprv)
KV L7z, 45 CKD BED Mt AR G5 (fuperv) 13, fEREKA KO CKD & O
M2 FHWCRIE &7 fup (Table 14) KON/ AE 3L B2 b O35 (Table 13) 7>
DR L7z, TR+ 0B BB A (futerv) & Clpasseptvid, EZ/NZAXF D in
vitro & M T EER O R0 7 OVERNT &0 R S s g v 18, CKD O A5z 2
EIRE LT, EEZNAZF O~ A FT—2ERENE (FHR-CRE%E) 1ZBE LR o7
67

7 CKD £ D Clactiveptv  (Clactiveptvox) 13, PEFHERARE (Clactiveprv,en) (ZHf 4 DFAXME & L
Titik L7z (Eq35) . COVcractiveox (. TERERAFEIZ T 545 CKD #E T Clacivertv 213
Z71 Y, COVcLaciveox (%, TS CKD (G2) & HHEEJE - & B CKD (G34) 1Tk} L THEE L7z,
Clactiveprv Z LN HHEEE L 5 CKD CTRIRE TH D & WO IREIE, 8 EDOERRIFZEDORE 5
K VERE LT 8, Claciveprviv £ CFCOVeLadiveox & BT T NI/NT A —H % KEEOE X NAH
FUoMIERRE (V77 VB UIFIET) ICHDE TRk L7z,

CLactive,PTV,Gx = CLactive,PTV,HV : (1 - COVCLactive,Gx) -ell Eq 35

B, BANRETF O IAHD 2~29%(%, Na*-taurocholate cotransporting polypeptide

(NTCP) 72 & OATPIBs LUSID kT v AR—=F =2 Ko THIEN S D EWESN TN D
N1 AR DE X NAXF 2 ET LT, Clativeprv (£ OATPIBs 20 L7227 U T 7 A
(CLoatpieprv) & OATPIBS LIAND b T AR—H —% 4 L7227 U T 7 A (CLnon-oatrizprv) P
BHLELOTHSLEDE LTEth L, CKD 12 X AH@asiE IS F O E X Cloatpisprv &
CLnon-oatpieprv ClRIFEE S NE L7z, CKD IZ X % Clnonoatrisprv DK NI, CKD THEINT 2R
RS NTCP OFEH « fitiEE 2K TS5 & WV ) HEIZHESW TV D 22 Cloatpispry &
CLnon-oatrigpry DA G-FI1%, BEFEELAICISIT D AUCRery (3.8 1%) 12D X, ZNEh 82% &
18% T 5 & LTz,
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Table 13 Fixed parameters in the pitavastatin PK model

Parameter Symbol Value Unit Reference
Volume of blood Ve 5.4 L Valentin (2002)%
S compartment
g g Volume of liver blood Viv 0.21 L Valentin (2002)%
¢ compartment
« s Volume of liver tissue Vit 1.59 L Valentin (2002)%
compartment
Fraction unbound in fuLt ety 0.053 - Ménochet et al.
- liver tissue (2012)18
= o @ | Intrinsic passive - 13.2 uL/min/108 cells  Ménochet et al.
05 GE) unbound clearance (2012)18
g $ & | Blood to plasma ratio B:P 0.578 - Yoshikado et al.
g n 8 (2018)%

4.2.3.3 CKD ##® CPI €5 /L

CKD 38 ® CPl T /VIE, 5 2 T CIERR L 72 BEEER A @ CPI £ 7 /L~ CKD B /£ B
TR A AR L U THAAND Z & TIER Lo, @A D CPI £ /L~ CKD /&%
D fup (Table 14) & B X N2 X F LTV THEE L7 Cladive 21EZ (COVevaciveox) & LA A
NIZETNER—AETVE LT, CKDIZXDEH/RAZF D Clacive & CPl @ Clactive

(CLactivecr) ~DFENIE U EE Lz, T OREDZEPEE, 84 O#EERTE D Chasecrl % .
AUCp1v control X 1% ClLactiveprv (CKD BB D B X /X2 X F &7 )L CO post-hoc HEEME) & Fhiig
T 5HZ L THERB LT, CKDIZX D CPl D CLr (CLrepi) & keyn ~DEHEEE | R— 2 F T L%
THEMOIERE L L TR LT,

Clrepi (12X % CKD DFE#EIL, A D eGFR (eGFRi) OB%L L TRk L7z (Eq
36), eGFR DFEUEME (Clrcepiny) (%120 mL/min/1.73m2 & L=, U7 7 B2 0% CPl D& HE
W7 V77 RN LW B Clrep iZXT AV 77 B OB T E LT,

eGFRi
CLR,CPI,L' = CLR,CPI,HV ) (BGFRHV

)COVeir . g1l Eq 36

Keyn (2135 CKD DT, HEE L OEE CKD OAAE L D EE Lz, Tk, ek
T OVEFE CKD IZB W T DI, MHF~E 7 17 B ED eGFR IZHM] L T2 = & G &
NTNBTH TS 18, (Hx DWRE D Ky (keni) 1. 5 CKD 0 eGFR IR TH 5 60
mL/min/1.73 m? % JL#E (eGFRrr) & LC, eGFRi ®BI%k & L Crtik L7z (Eq 37):

eGFRl'
ksyn,i = ksyn,HV&GZ ' (eGFR P
re

YCOVsyn . g7 Eq 37

V77 B P T EROFEGH T CPIAE L OYRFIRET — 2123t LT, CPIET /L
BTA T AT THIETETNANRTIA—ZERE LT, V77 B2 8L % Cladiece
DOIREE, @R A D CPI ET L L [RRRICFR L7z, CKDIZE DY 77 B2 D fup D
BT ThH o772 (Tablel1d) . V77 B2 DIMIETRIEEA2 S L ICHESS Z20E
F#Llc, V770802 k 5 CPI OEIHERIE 2 U 7 F o 2Tkb$ 2 BREMERIEL. R
@ CPI 7 /v & RRRICHRET Lo 72,
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4.2.4 CKD #E& D CPl &7 /L& T R EE T

Chase.crl & OV AUCRcp 23 CKD I1Z L W @5 A h = X A& fitr+ 572, 1ERk L7= CKD H
HD CPIET A& HWTE ST 2 i Uiz, KETNRT A —2 PEEMRAREDME S &
JE CKD BEDMEIZZ L LTz & & D, Cpasecrt X OV AUCRcp DB Z5HR LT-,

425 CKD IZ L% AUCR (LD I a b —a v
V77 &® DDl OFEE (AUCR) M CKDIZL > TEILT DA =R L EELET D
7=, Il (OATP1Bs) %41 L7 BRI & Bl A I L7 iR IE O % G- N R 58D
AR OATPIB EA#ME L7V I 2 L—y g &2 F i LT,

F£3°. OATPIBs (T & - THHAT 2FIE (foarpis) % fEREALA KL Y CKD BE X L CEHAE
L7- (Eq38) , CKD & D foarpie (foatripex) 13, TERERLA D foarpis (foatpis ). IR HHER
(fe,urine,HV) N toy INA 5 ?V%?/V—C%ﬁiﬂ Lfi}ﬂ:ﬁyli\y U 7 ? A ODY@/}\% (COVCLactive,Gx) D
CKDIZLDEZ VT 7 ADIKTFHE (eGFRe/eGFRuy) L Y itik L7z (Eq38) .

WANT, foatpis 2> B fEEEALA K O CKD $%T“® AUCR 3R L, Z0Dlk
(AUCRe/AUCRu)ZH I L7- (Eq39), ZZ T, U7y v &% OATPLBs FHE R
AT HEY (%inh =90%'24) (ZX->TOATPIBs # /L7227 V7 T ADHNLESND
r—AxBE L, OO EE, CPLHTH Y3 5 KA OATP1Bs 2E  (fourinenv = 0.157°)
RO Z R A R F K YS$ 5 k8 OATPIBs S5 (feurinesv = 0.01687) (2% L C 3 Hi L 7=,
fOATPlB,Gx Eq 38

foarpipav * (1 — COVipactive,Gx)

eGFR
(foarpipuv + faon-oarpipuv) * (1= COViractivecx) + feurinenv * (eGFR,iJ;)
100 — %inh
AUCRg, foarpipuv * (TOO) + (1 = foarp1,uv) Eq 39
AUCRy, 100 — %inh

fOATPlB,Gx * (T) + (1_fOATPlB,Gx)

4.3 HEH
431 CPI L O'\EH NRAZF D PK /RT A —HEH

BEHBRE DIMIET /LT I PRI D FRUED S G L7z CPL O fup i3, fEBERR ARED FHIE
(0.069) & khig: L T CKD FE T 13%;m < %ﬁm iz (0.078, Table14) . ZHuE, mEfE
CKD BEDImIET VT I VIRENEBER AL VIMECh 720 TH D, —FH, BEKOH
G CKD BEDMAET V7 I ARSI AR L [FIFRRE CTh o 7/od, Zvh DFED fup d
IR AR L RRE CTh 72, EXNZREZF LDty DG, EEERARE L ik
L CEJE CKD BETHRI 20% &l T - 7=,

Chase.crl & AUCPTv control 1. IILAE AR K O FERE B TEIREE O 73, CKD B CafE %z 7R
AN B > 7= (Figure 20), fEFEARKARE & LG U CTHEEE CKD #£D, IR D Chasecrr &
AUCPTV control IEZ 1LZF 1K) 56% K N 91% mfiEZ 7~ L., FEREATEIRE D Chasecrt & AUCPTV control
IXZ N EAUHI 56% M O 98% mifE & 7~ L7z, @i CKD I DWW TiE, ERM OIS >E A KRE
< HEZ MBI SN2 Do 72, AUCRep 13 CKD O BJEFEITIEAFE L T L L, EHERRARE &
bl U CE CKD B TR 56%ifE A 7~ L7z, —J7. AUCRery X CKD DFEEEA 21T 7270 o
77
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Table 14 Plasma albumin level and fraction unbound of test substances in healthy and CKD
groups (mean + standard deviation)

CKD stage Plasma albumin (g/dL) | CPlf,, Pitavastatin f,,¢ | Rifampicin f,,,
Healthy 4.39+0.12 0.069 £0.0022 | 0.0030 +0.0001 | 0.077 £ 0.005
Mild CKD 439 +0.16 0.069 +0.002"% | 0.0034 = 0.0001 | 0.093 +0.001
Moderate CKD 4.50 £0.21 0.068 £0.003° | 0.0031 +£0.0000 | 0.075 £ 0.003
Severe CKD 3.87+£0.29 0.078 £0.006 ® | 0.0037 +£0.0001 | 0.074 = 0.001

a; Experimentally determined in Takita et al. (2020)'%
b; Calculated based on individuals’ plasma albumin level using the mean plasma albumin level in the
healthy group as reference!

¢; Experimentally determined in Tatosian et al. (2020)*8
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Figure 20 Baseline exposure and AUCR of CPI and pitavastatin in healthy and CKD groups

(a and b) baseline total exposure, (¢ and d) baseline unbound exposure, and (e and f) AUCR of CPI and
pitavastatin in healthy and CKD groups, respectively. Black marks represent individual subjects, and symbols
represent CKD groups: healthy (circle), mild CKD (triangle), moderate CKD (square), and severe CKD
(cross). Red marks represent median values in each group.
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432 CKD fBREDE X NA X F T )VOVER KON CKD (2 X % OATP1BSs BasiG ML TR O HEE

Clactiveptv (2K 9% CKD O EZNK LI E X NAXF T VDT A= HEE, IE
IR LTy ZOEENZAEZFUET VL, CKD BETEMEE o - MiEP &2 N2 & F
VIREHER 2 WU U (Figure 21-22) | EER/NT A — X OMHHERERZE (RSE) &
A% AN E TR TEXDHHLDOTHH-7- (Tableld) . 2O b, fERLIEE X RNAZF U E
TINEIEE L EZ BT, Claciveptv X325 CKD O EE AR L L THRETDHI LT,
EHNRALZF 2T A0 BEEKITAEE (p<0.05) ITIKF Lz, ZDZ &35, Clacivepty (2%
55 CKD O BA IERE L TRETDHI LIFHY ELEX DI, CKDIZX % Claiveptv @
PRI R N OV~ E CKD BECTEILE I 29% % 1Y 39% & H#EE S v7-,
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Figure 21 Visual prediction check for plasma concentration of pitavastatin in healthy and
CKD groups

Circles; observed data, dashed lines; 10%, 50%, and 90% quantiles of the prediction (n=5000). Plasma
concentrations of pitavastatin in occasion 1 (without rifampicin) was used for the analysis.
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Figure 22 Goodness-of-fit (GOF) plots for plasma concentration of pitavastatin

Abbreviations: DV; observed data, PRED; population prediction, IPRED; individual prediction, IWRES;
individual weighted residual. Solid lines are reference lines. Plasma concentrations of pitavastatin in occasion
1 (without rifampicin) was used for the analysis.
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Table 15 Parameter estimates in models for pitavastatin (PTV) in healthy and CKD population

Parameters (units) Estimate (RSE)
Population ? BSV?

System parameters kapry (/h) 0.727 (7) 10.9 (73)

Vi frac 0.985 (1) -

Sai 0.0564 (7) 29.6 (26)

CLctive prvav (L/h) 8136 (15) 32.3 (20)

CLpassive,prv (L/h) 134 FIXED -

CLgprv (L/h) 240 (34) 47.9 (28)

Kppryv 3.46 (6) 21.0 (28)
Covariates COVcractive,G2 0.29 (3) -

COVcractive,G34 0.39 (7) -
Residual unexplained | g0, — PTV (%) 27.1(5) -
variabilities Ogdd — PTV (nM) 0.00005 FIXED | -

Abbreviations; ka; first-order absorption rate constant, V; sac; a fraction of V7, fus; fractions of Qco for tissue
compartment 1, CLgcive Or CLpassive; hepatic active or passive uptake clearance (unbound) corrected for
hepatocellularity (120x10° cells/g of liver), CLp; biliary clearance, K,; tissue partition coefficient,
COVctractive,Gx; a fractional change in CLgeive in CKD category Gx, Gprop; proportional residual error, Gadd;
additive residual error, BSV; between-subject variability. % the population (fixed effect) parameters and
relative standard errors (RSE, %), ° estimated BSV (%) and its RSE (%).
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Figure 23 Visual prediction check for plasma concentration of rifampicin in healthy and CKD
groups
Circles; observed data, dashed lines; 10%, 50%, and 90% quantiles of the prediction (n=5000).
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Figure 24 Goodness-of-fit (GOF) plots for plasma concentration of rifampicin

Abbreviations: DV; observed data, PRED; population prediction, IPRED; individual prediction, IWRES;
individual weighted residual. Solid lines are reference lines.
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Table 16 Parameter estimates in models for rifampicin (RIF) in healthy and CKD population

Parameters (units) Estimate (RSE)
Population ? BSV?
System parameters Tlagrir (h) 0.401 (17) 76.4 (18)
TkORiEmate () 0.716 (12) 34.9 (22)
Vrir (L) 38.3(6) 26.5 (16)
CLrir (L/h) 6.35 (6) 26.2 (15)
K torar (LM) 0.345 (6) -
Covariates COVrrosex 0.639 (37) -
COVvyrigaw 1.01 (28) -
COVcrrigaw 0.933 (29) -
Corr Vrir and CLrir 0.668 (19) -
Residual unexplained | gprop — RIF (%) 16.1 (8) -
variabilities Ogdd — RIF (WM) 0.2 FIXED -

Abbreviations; Tlagrir; lag time of absorption, TkOrirmae; duration of zero-order absorption for male, Vzr;
volume of distribution of rifampicin, CLgr; clearance of rifampicin, COVr sex; categorical covariate (sex)
on TkOrir, COVyiraw; continuous covariate (body weight, BW) on Ve, COVyripsw; continuous covariate
(BW) on CLgir, Corr Vrir and CLgir; correlation between Ve and CLgir, Gprop; proportional residual error,
Gadd; additive residual error, BSV; between-subject variability. ?; the population (fixed effect) parameters and
relative standard errors (RSE, %), ®; estimated BSV (%) and its RSE (%).
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4.3.4 CKD #£3# ® CPl =5 /L DOIERL
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Figure 25 Correlation between baseline CPI exposure and pitavastatin PK parameters in
healthy and CKD subjects

Correlations between mean baseline concentration of CPI (Cpase,cp1) and (a) individuals’ CLgerive pryv €stimated
in the final pitavastatin CKD model (expressed as relative values to median of those in healthy group) or (b)
pitavastatin AUC without rifampicin (AUCprvcontrol). Marks represent individual subjects, and symbols
represent CKD group: healthy (circle), mild CKD (triangle), moderate CKD (square), and severe CKD

(cross). Dashed lines represent regression lines.

fup))—IlU{ CLactiveCPI :;ﬁﬁ_é CKD @E‘Z%ﬂg%j}ﬂ% L 7= CPI 0)/\“_‘7\{‘3‘:/1/ ’;d‘ L. CLRCPI&

O ke (25195 CKD D

CEETNZEI LR, BB T ENAE (p<0.05) |

TLl7ce ZDZENG, Clrept KD kyn 14T % CKD DA ILZEFE L L THRET HZ }:

WM LEzZ N, T/bb, CKD BE O CPl EF /LVORKET ILIC
*3 5 CKD OEENG 7=, 1B L7z CKD B# D CPlI EF /L D/R7

CLR,CPI a0 ksyn e

A —ZHEEMED RSE 1%, 40% Kb & FARTEHLDTHH-7- (Tablel17) ,
AUCRcp DM Z@ENFRR L2 Z & D
YERL L7= CKD ## D CPl =7 /L34 L& 2 iz, CKD @ Clrep 1E

% CPI D JRPEM B DL Cpase,crt DHEN,
(Figure 26-27) .

N fu,p, CLactive,CPI,

F7-. CKDIZ &

eGFR (ZHf L T4 5 L HEE &7z (COVerr =1.03), ke id. M1 CKD T 27%K 45

EHEE ST,

59



Table 17 Parameter estimates in models for coproporphyrin I (CP1) in healthy and CKD

population
Parameters (units) Estimate (RSE)
Population ? BSV?

System parameters ksyn, Hv&miia (nmol/h) 10.6 (11) 13.4 (26)

CLg,cpr (L/h) 7.23 (13) -

CLrcpruy (L/h) 4.58 (12) 33.4(17)

Veerr (L) 11 (17) -

CLaciive,cpr(L/h) 1040 (22) 28.9 (19)

CLpassive.crr(L/h) 7.7 FIXED -

K totar (WM) 0.345 (6) -
Covariates COVerr 1.05 (10) -

COVisyn 0.225 (10) -
Residual unexplained | 6, — CPI plasma (%) 18.6 (4) -
variabilities 0444 — CPI plasma (nM) 0.0005 FIXED

Oprop — CPL urine (%)

47.4 (6)

04dd — CPI urine (nMol)

0.01 FIXED

Abbreviations; kg nvemiia; rate of CPI synthesis in healthy and mild CKD population, CL3; biliary clearance,
CLg; renal clearance, Ve; volume of central compartment, CLacsive O CLpassive; hepatic active or passive uptake
clearance (unbound) corrected for hepatocellularity (120x10° cells/g of liver), K total rifampicin
inhibition constant for CLgcive of CPL, COVcrr; power coefficient for CLr of CPI, COVisyn; power coefficient
for kg, Oprop; proportional residual error, 6aad; additive residual error, BSV; between-subject variability. ?; the
population (fixed effect) parameters and relative standard errors (RSE, %), ®; estimated BSV (%) and its RSE

(%).
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Figure 26 Visual predictive check (VPC) for CPI in plasma and urine, and CPl1 AUCR in
healthy and CKD groups

(a) CPI in plasma and urine in two occasions with (+ Rifampicin) or without rifampicin treatment
(Control) was simulated for each group. Circles; observed data, dashed lines; 10%, 50%, and 90%
quantiles of the prediction (based on 5000 simulated individuals in each group). (b) CPI AUCR (AUC
with rifampicin/ AUC without rifampicin) was simulated for each group. Circles and grey areas
represent observed data and 10-90% quantiles of the prediction (based on 5000 simulated individuals in
each group), respectively.
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Figure 27 Goodness-of-fit (GOF) plots for CPI in plasma and urine in healthy and CKD
groups

Abbreviations: DV; observed data, PRED; population prediction, IPRED; individual prediction,

IWRES; individual weighted residual. Solid lines are reference lines.

4.3.5 CKD #& D CPl &7 /L& T R E T

KET NRT A — L PR AFEOED & & CKD #EOEICZE L L7z &, CKDIZL 5
Clactive.crt X1 E keyn DIX T (8% CKD TEILZE41-39% % T-27%) 1%, Chase,crl & B IZHINNI KX
WA T2, Chasecrr (X T2 fupcpt 2 TY Clr et DFZEETAE R C/J\ é o7 (Figure
28a), —J7. CKD |Z & % AUCRcp OENNIIE, CKD IZ L% Clrep & FIZEITER L,

Clactivecrt 1 T D EEIT/N S 23> 72 (Figure 28b), ksyn M2 O fupcpi ™~ CKD @%ﬁiﬂci‘ AUCRcp|
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Figure 28 Parameter sensitivity analysis for baseline plasma concentration of CPl and AUCR
for CPI-rifampicin interaction

Percent change in baseline CPI (a) or CPI AUCR (b) in severe CKD relative to healthy population
calculated based on the magnitude of CKD-related physiological changes estimated in the CP1 CKD
model.
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OATP1Bs &'E  (fourinerv; 0.15) TiX, CKD ¥ T AUCR 2375 L S 4v7- (Figure
29¢), T4, CKD IZ &% Clacive & FIZB 59, CLrIK FIZ L Y OATP1Bs /1 L TIHAKT

% CPI @%U/ﬁ\ (fOATpls) 7§§f§j][] L?”Cf:@fgf)f) (Figure 293.)
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Figure 29 Effect of chronic kidney disease on OATP1B-mediated interactions for drugs with
different contribution of hepatic and renal elimination

(a-b) Change in fraction transported of (a) CPI-equivalent and (b) pitavastatin-equivalent drugs by OATP1Bs
(foarpis, blue area), non-OATP1Bs hepatic uptake (fuon-oarrin, green area), and renal elimination (fzurine,
orange area) derived from CKD-derived decline in each route. Dashed lines represent clearances via each
elimination route (CLoarpi8, CLypon-0arris, and CLg) in different stages of CKD, expressed as relative values
to a total clearance in healthy population (label on the right axis). The CPI-equivalent drug has fuize in
healthy population (feurinerv) of 0.15 and hepatic uptake via OATPI1Bs only (fosrpismy of 0.85). The
pitavastatin-equivalent drug has minimal renal elimination (fiuinenvy of 0.01) and hepatic uptake via
OATPI1Bs (foarris of 0.812, 82% of non-renal clearance) and non-OATP1Bs route (fuon-0arpis,ay of 0.178,
18% of non-renal clearance). Simulations were performed assuming that both OATP1B and non-OATP1Bs
routes contributing to CLgcsive decline to the same extent in CKD and that decrease in CLz is proportional to
decline in eGFR (healthy; CLscive 100% and CLgz 100%, mild CKD; CLucrive 71% and CLr 75%, moderate
CKD; CLactive 61% and CLr 50%, severe CKD; CLaeive 61% and CLr 13%). (c-d) Ratio of AUCR
(with/without OATP1Bs inhibitor) in CKD population relative to healthy population calculated for
hypothetical OATP1Bs drugs with £, yine #v ranging from 0.01 to 0.5. Grey arrows indicate drugs equivalent
to CPI and pitavastatin.
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4.4 52

CKD H3 Tld., BHEIEO % 50080 T/NE W OATPIBs FAEHK TH - TH, T DOBRFENH
MFT 2560855, BlziX, BHEENEGCX 5FE Th 5 OATPIBs EIE X NA X F o
TiX, FEEL ED CKD BEIZBW T AUC 239 2 8N4 25 Z EAmbncng 18 %
72, 1> OATPIBs JE TH 5 L /37 U = KD AUC 115 CKD A TR 2516, f~F =
7D AUC [T JE ~ 485 CKD T 1.5~2 {FI2#9°% 127, OATP1Bs O NK M DDI FE T
[FEREDE A 3586 H1, OATPIBs 12 K V) 85% (F& 0 o 15%IX k) A3942<9 5 CPI difi.
HREE X, BREERRA & bEiE L T CKD 3 T 31% W\ 2 E 3R &=, CKD B#H T
OATP1Bs JWEIRDBBEBFEENINT HA D =A L L L TERESINTWD DN, CKD IZXL IR
[CER L2 JREHIC K D OATPIBs OFETH 5 8, OATP1Bs #fikih M2 742 in vitro i
BRR1Z CKD BE O 2 R4 5 & OATP1Bs HisiG MK 45 Z & <2, CKD I+ o
BOREZRNPHEICE G925 2 EAVREIN TS 128129 CKD |2 & 5 OATP1Bs Ol PEAK
TR &2 E BRI L2 T2 0 b 00, Tanetal 1385 OATP1Bs JEE # o CKD
BEERIG L U ERRBRT — % 2847 L. CKD B Tl K T 50%FEE OATP1BS fiikis
PERETFLY) DL 2HELTWD S,

OATP1Bs OiikiE X CKD IZ X WK F9% Z & 206, CKD 3 Tld OATP1Bs JLEHK D
W7 VT 7 AZKkT S OATPLIBs D% 533K T L, OATP1Bs 4 L7 DDI O T/ &
<HHbDOE—REZOND, LML TPRICK L, EFEH 7z CKD £3E TOlfAK DDI
#RBRClX, CPI ® AUCR (X CKD B#F T EH L7z, F7z, BB LT, EXRZAXTF O
AUCR (X CKD (2 & » T ET CPI OfER L —H L7eh o7z, CKD DN CPl &L '
NRARF VTR DA =R L EZHRT S Z E1X, CKDIZXL Y DDI Y 27 838 b4 2% HEER
FIUEOREIZLENRD EEZ DD, £ T, AR TIX, CKD BHFD CPlI 7 VA 1ERT
% Z & T, OATPIBs #41 L7- DDI U 27 75 CKD & T2 LT &2 E+ 52 L 2 HAY
E LT, 7ol ARFRITWVL < OO EEGER L O limitation O ECEESNTEY, Zh
513441 K442 THTERTLZ LIMA, 443 THIZU A ML LTHRIRLT,

4.4.1 CKD #3E D CPl =7 /L DIVERK

CKD H## ® CPl EF/L1E., EFERAD CPI EF /L OET LA Z vy, CKD OEFRZE
{bEZBEL DD, ETN/NTA—F% CKD BE~FEIT D52 LICKVEE LI, KEET
WX, fupcpis CLrepiy Clactivecrt & ON Ky (2% 9% CKD O¥E3E £ 7z, CPl O MAEEH
FEARITENZD (BEERA D fupcp 28 0.0691%5) | CKDIZ X2 MiET7T L7 I K FIzk» T
MR ARG EPEEL 9 5, CKD BED fupep lFHIE ST R o772, A D
fupcri & CKD BBEDIMEET V7 I RENS R SN A FHEME T Lz (FEZ 72 limitation
[1D . CPLIE, MIFHFTEIZT AT IVISHERT DI e M KEREOMIET V7 I v
IREORIEMN B4 CKD BED fupem ZHHT 27 e —F 3% &2 b, miE7 v
TR PEREEL, BEEERR N LEE - A CKD B TR AN < T CKD B TTORIA
ERIRTRAONTZ LD, fuper O THIE S 15 2 CKD B TOHEEFERA LV 13%5 <
AR SN, ZORRIT, X ARNREZTF O i BEICA SN EFETH -7 (RE
CKD T 23%t/N) ., /37 A —HHEEIZ LD Clrepi 1% eGFR I L T3 % L HEE STz
(COVcir=1.03), CKD 2L % Clrep &k FIZ X W, CKD & TD CPI O JRFEHEE D23 CPI
EF NI L S THBEIN,
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INT A —ZHEEITIBUNT CPI DAERK & B R IZFEBARATRIZ & 5 72, Clactive.cri &2 Y Keyn ~D
I BHEEITNT A—FZHEEDIR Lo T2, 2T, CKD IZX D Clacive I8 FRIT,
OATPIBs JE#IRHVIEE I T 5 B H NRA X F L DET BN OFER L 0 G5 -EE VW5 Z
ETCZORMEEMEE L, CPlET /LH T Clacivecrt 2 U ksyn ~D CKD DB BETHZ &%
AJREIZ L72s Crasecrl IE. AUCPTV, control XIT E Z /XA X F 5 )L CHEE L 72 Clactiveprv & B AT
RFARE AR LT, T Z LD, CKD I & D OATPIBs &4 L 7=l ik M DK T 2% CKD
TEHANAZF L CPI DRFEAMINS T LBEORA D=L THY, ELOT T o—F%
AW Z Li3gB tEx Nz, EXNRAAF TV THIE 72 Cladive DI TR, 8
FE R OV FE ~ 5 BE CKD TN AL 29% K% TN 39% T 0 . e TAFFE THEE Sl (B
CKD TH#)50%{X T 8) L [RIFLE TH 7=, CPl DML XM T~F 7 1o & &R L
10 CKD BHFTIHMHF~EZ7 m B RBEMET T2 Z Lnb 128 CKD B Tl CPI DAH
RAME T L CWARREMENRE 2 biul-, BT /UENTIC LV . CPI A ROHE L& E CKD B
T2T%IR T35 EHEE S L, ZOMEIEZEE CKD BEDOMP~E 7 o & U REK TR (1
20%) ERFRETH -7 128,

AWFZEDET VENTIE, LT OIRED L CEMINTZ, EXNRALZF 2T /VTiE, IF b
TUAR—=E =L LD EHZNRNALTF U DOFRY AL, OATPIBs #4 L 7% (82%) &
OATP1Bs LISAD | T AR —42 — (NTCP %) %4 L7k (18%) 7bipkisnd & L,
CKD 1T & 2 s i MR FRII RS CRIRRE CTH 2 EE L. (HEEREE [1]) . A%
THW2 OATPIBs UIAND R T v AR —Z — % LTRREE O (18%) 1%, R AIZEIT
HEHNZAZTF D AUCR (3.81%) MOLEH LD THDLH, WA I TV 5 invitro i
BRCD NTCP OFER Y IALBIRIZED 5 HF 5RO RS VE (2-29%) & K& EDRWMET
Ho 72 19121 CKD (2 £ % OATP1Bs LIAAD kT v AR — & —DiliikiEEDIK i, CKD T
HEINd 2 JRFFFHE D NTCP OFHL « BkiGtE 2K T &2 &\ ) IS TN D 12,
OATP1Bs LIS D | T o AR — % — Okl AS CKD O % 521 7o EARGE L CRRHT L7
Yitr. HEE SU72 Clacive DK FHRIX, RJE K VPR ~E E CKD TENZEI 37% &% F 50% T
HO., b HOREERNZSHA ERE L ITEDRD -T2, CKD 2 CPI Ok U 7
TR RIFT R OWTL, B FTOFERNPARELTWDHZERTT v hTORERIZ—
BN D B8 KREFIECIEEE L e - 7= (EE 7 limitation [2]) . CKD 238\
T, RMEKEADKTIC LD~~~ 27 Uy MEDIK T BTEKRT 5 & B 2 b2 MR/ i
SERFELLOIR T G L7oRE R, RSO BIIRIM CTh o 12 1o ERMEET MITEZ D72
7> 7= (data not shown),

4.4.2 CKD #3E T? OATP1Bs FEH D DDl A 51 = X L DT

YERL L 7= CKD 3 D CPI BF /L & JHWZ /T A — ZEESHT OFEF, CKDIZL 5
ClLactivecrt DIK T 723, CKD FHEH TD Chasecrt HEINIC I HIRL EZ LT L TWDH T ENgno
7= (Figure 28) , AWML THV /= CKD & TOAR DDI skl 2 s L7-am s 8 T, Bk
MK R 23 CKD B4 C Chasecrt WHIMN L 72 JFR & B STy RIFZEOE T AFENTIC X
0. BHEIE N XLV b Cladivecrs DIX TR ERIFKTH D Z &L/ o7z, £72, CKD
W2 XD fupcr DIENN (B CKD IZHRFERDEY) O Keyn DAL T I Chasecrt 218 T &, & CKD
TR B AVTZ Chasecrt DFEFRTERI 72N R R Z 721X 5D XX, CKDIZ X D fupcpr & keyn DE
(B HTHER L CW D ATREME N B 2 biLTe, /N7 A — X EESHTTlL, CKDIZXL D
AUCRcp ODHIMAFIZ CKD IZ L5 Clrep & FICERKR T 25 Z & AR LT 5, CKD B T
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Clactivecrt ME T (51 CKD T-39%) 45728, CPI D7 V7 Z 2 AIZx%9 %5 OATP1Bs ™
FTHENMETF L, OATPIBs #41 L7z DDI OF8EIT/NEL< b b DL —RE X b5, #ilx

I¥. SLCO1B1 ¢.521T>C D REZEEZ AT HREMRAERE 1S, BAEMBRFE2FRETHETD
AR AHBR#E L 0 OATP1Bs # /1 L7- DDI DFREEN/NS W RS TRy 7215 =
TUIFRELRREZ G T 28088 TlX OATPIBs JEFK DR 7 U 7 7 A Z%7 5 OATPIBL D%
G Lizizo & B2 55, CKD BEDOHE, CKD IZXL Y OATP1Bs Bl 1AL N3
HHDD, CPIDH O —ODHARE THLIBHMNLVBEETHLZ LITLY, CPLD2 Y
T T AT % OATPIBs D% 53} TN AUCRep 28N L 72 £ &£ 2 5015 (Figure 29-

30) , EXNZAHZF D AUCR (X CKD DEELZ T oloZ &b, [AEROBETF > bR
ARETH D, EHNZLF L OL ﬂ#émwﬁ®%5iﬁﬁf%é&ff&é EnB
67, CKD IZ & o TBBERENK T L7284 T OATPLIBs 41 L TR T 2 HIA 1224 b 72
MmolebDEEZ bIND, AFZEICEY TEHDO T 5 D& 5 OATP1Bs FE K| 1% CKD &
FHTL VRV DDl 2R A EMEA N H D . Z D AUCR N OFERE 13 CKD 0 FEE K O
OATPI1Bs JEIED foyrinenv (KT T D Z LR &Nz, ENTEREINTWD [BHED %
B0 OATPIBs BEH | L LT, FiI7TLAXF—HT7=2F V72 F P UR0FRE R IEIF
RENRBHDHE, ZNHEYD CKD BE TO DDl F— X ITHEN 2N DD, CKD BEF ~DML
FIIFZZED Y ZA 7\ ZIEET 20N D D,

Healthy CKD

-90% vs.
-39% vs. hea'thy
CPI :> healthy | CPI ') (‘
I OATP1Bs |
Q inhibitor G

BlLiver (OATP1Bs) OKidney [ Liver (OATP1Bs) OKidney

o 7O

Higher AUCR in CKD

Figure 30 Schematic diagram showing the putative mechanisms of increased CPI
AUCR in CKD patients

Size of arrows represent relative value of hepatic (via OATP1Bs) and renal clearances, and pie charts
represent their relative contribution to total clearance of CPIL.
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4.4.3 AWFITIZI1T 5 EHERE L O limitation

b Y . ARBFGEIELL T O EERE KON limitation D & FEfii SNmZ EICEET LML
TERD D,

> EZE/2 limitation [1] : CKD BE D fupcpi 1, R A D fipce & CKD BE O IMET L
TIVIRENOREB IS HEM TR L,

> HERE [1]: EXANRNRETFUETATIE, IV AR—Z—IZLDHE XA HXT
Y OIFEY IAZ L, OATP1Bs %41 L7-#%i#& (82%) & OATPLBs LISAD kT o AR —
Z— (NTCP %) M L7 (18%) 2Ok &2 & L. CKD IZ X 2 #fsiGEL
TRIIMEE CRIERETHD ERE LT,

> EZ72 limitation [2] : CKD 7% CPI O EH-HEit 7 U 7 F 0 RIZ RIFT B OV TEJE
LZeho7-,

4.4.4 /INGE

YER% L7 CPI B 7 L1E, MR A KO CKD B ™ AUCR EllF — 4 ZHE L7- 2 & »»
O, TORLERHERINTZ, CPI OFEFIZBWTH, CKDIZXL VL 7= AUCR % PBPK
ET VAT CRLIRATRE CTH D Z L AVURE T,

{ERC L7z CKD & @ CPI £7 /L Clk, MEHEBFEEHHFEOHM (7 CKD T 13%
A . HFERV AR VT T AOIRT (PSR - mE CKD T39%ET) . 7 U770
DOIETF (GFRX FICHHI LK T) KO CPIARBGEHE DK T (F & CKD T 27%KTF) 28
GENT, Fﬁf‘/\jtﬁd)ff*% CKDIZk»T. U773 BEHFED CPI AUCR 2384 %
z 3: 1. CKD IZ X 2BHHIHME FIZ X W OATP1Bs #/ L T 5 CPl DEIG N LT-Z

WCERT S Z J: NGy oz, EHINZHZF D AUCR 75 CKD D8 A 5213 72 - T2 A
ci\ EHNZAL T OB PEINIIEE TE D2FRETH D720, OATPIBs 24 L CIHAT 2 %A
N CKDIZEVIZIFE L ehoTelob B2 b, Thbb, BHRHOHFG 1 H 5
OATP1Bs JLE K%, CKD & TAUCR B RT 2 Y R 035 Z LIVRIB S iz,
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5.

&

A
K[

CKD {Z &V AUCR 23192 U A7 IZLART L D /R ST E 7223, HEEDLERIEY) OF
PEIZBIT D IEHRCF OB THIITEL, ChE CHREBBICIRIE SN TZ o7, K
FEix, EOJRKN CKD BB IT 2 EH DDl 77— GO L SI2h D LB X, £
AT 2 RUR & L CNRNE DDI ZEE OTE A 28k L=, & T, ABF%EiE, #i7e CKD
BE O DDl A5k 3 5728, PBPK E7 /VOIFHA#EEE L7z, CKD B3 O i H 3K B 1]
\Z PBPK &7 VT 2 -T2 B3 2 2 8 203, AWFSEIL. CKD i3 @ DDI Fifllic PBPK €7
JVERT 238 L 72980 TOHERFITH 5,

IR DDI A2 D PBPK &5 /LM L 0 . CKD Tl TH IR DA% ) 72 F G- R 289
% Z & T, OCT2 - MATEs B IECE it D % 523 % % OATP1Bs ZEEF KD AUCR 238 K9
HAREMEN S D Z L ZOREIL CKD OFSEEITIKF T 52 &2 r LT, 7785, CKD
$%ﬁ’n6ﬁgﬁk%§y1f 2 —HEREZ AT 285812, BERALLEIC DDI Y
ATICHEBTDHHENDH D, CKD EETDDI U A7 BN &EIND5%5E. PBPK ©7 L&/
A D CKD JBFICIEIET 5 2 & T, 20V A7 ZEEMIC TR S Z & S AMEIT R L

o A%IT. AR TRE LT Ve —F kkx R EEKICHIST 5 2 & T, CKD EETO
DDl U 27 OE®M TN FIREE 700 Z L3 WIFF S5, CKD BF TOERM DDI Y X7 T
HEITH H 2T, AL TRLIZ CKD IZL D% b T v AR—F —OEsiE K FRIT, 20
FRPEIZ R E < B %ﬁ“éigiﬁ PBPK ET L~DANIEHRE L TERT D Z 03k, K
FZEIZ LV . CKD BEIZH T imPiny72 DDI U X 7 BT Z & HIFF S L D,
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