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ADAM: advanced dissolution, absorption, and metabolism
AUC: area under the curve
AUCo.inf: AUC extrapolated to infinity
AUC,.t: AUC to the last measurable concentration
BCRP: breast cancer resistant protein
BID: two times a day
Caco-2: human colon adenocarcinoma cell line
CCK-8: cholecystokinin octapeptide
CL: clearance
CLint: intrinsic clearance
CLpp: nonsaturable uptake clearance (uptake clearance via passive diffusion)
CLtotal: total clearance
Cmax: maximum concentration
CR: contribution ratio
DDI: drug interaction
DMEM: Dulbecco's modified eagle medium
DNA: deoxyribonucleic acid
EMA: European Medicines Agency
F: bioavailability
FA: fenofibric acid
Fa: apparent absorption ratio
FDA: Food and Drug Administration
Fu: fraction escaping from hepatic metabolism
fu, mic: fraction unbound in hepatic microsomes
fu, p: fraction unbound in plasma
fu, gut: fraction unbound in enterocytes
GFR: glomerular filtration rate
HBSS: Hanks' balanced salt solution
HEK?293: human embryonic kidney 293 cells
HEPES: 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HMG-CoA: 3-hydroxy-3-methyl-glutaryl-coenzyme A
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HPLC: high-performance liquid chromatography

Kei: elimination rate constant

Ki: inhibitor concentration causing half-maximal inactivation
Ki: inhibitory constant

Kinact: maximal inactivation rate constant

Km: Michaelis-Menten constant

LC-MS/MS: liquid chromatography-tandem mass spectrometry
log P: octanol/water partition coefficient

MES: 2-morpholinoethanesulphonic acid

MHLW: Ministry of Health, Labour and Welfare
MmRNA: messenger ribonucleic acid

NADPH: nicotinamide adenine dinucleotide phosphate, reduced form
m/z: mass-to-charge ratio

OATP: organic anion transporting polypeptide

Papp: apparent permeability coefficient

PBPK: physiologically based pharmacokinetics

Pets: effective permeability

P-gp: P-glycoprotein

pH: potential of hydrogen

pKa: acid dissociation constant

PSact: transporter-mediated active uptake clearance

QD: once a day

Qn: hepatic blood flow rate

Re: blood/plasma concentration ratio

RFA: reduced FA

S: substrate concentration

SD: standard deviation

Tmax: the time of Cmax

ti/2: the elimination half-life

UHPLC: ultra high-performance liquid chromatography
v: initial uptake velocity

Vq: uptake volume

Vmax: maximum velocity

Vss: distribution volume at steady state



BEEAGAR S ORI, 734, FREHS K ORI & v o 7o SEM B RE O T R 72 IR
RES DY, THI LI EIEICER T 5 Z & 23d 5, Guidance for Industry
- Safety Testing of Drug Metabolites (FDA, 2020b) (2 X % &, b bl o
TERAT & TE BT IE 2 B O WERF TR G- S 415 Phase Il £ TIZEMT 2
VEND D, mMEHEIC I T D8ORS o mFigERN e b X
D HIRWGEE X, W EZ &G LI L0 MR MLE & S D, Frismmiih o
Ko b FigE sz S HICHEST 2 2 2%, REmE a0 ks LT
FMETHNC L 2RI R ERLBIFIC SRS, LvL, REHIZFEZENFAET
L7200 TR, EREINTRE N0 T L REBBIK & RO 570, (B IO
Pt OEEAEZ A L, MHIIofmd 5 LITRe20y (K1), 207, &
BT OGN DT >HEHIZE T D invivo (R ~7 e 7 7 A L0k b
HRARRR Z Wz invitro fRET7'r 7 7 A LB B MTEBIT 2 O i gz
ZTRT L EIFTEE LV, —5T, EEiae (R, oMk ORI 2 8E+
% EFHidas Th DA v MUZER Lo e MFiaBE~ T X (Yamazaki et
al,, 2016) <°, AEHFRY - BsMICE MTEBILTEBY & F 7 1L P450 (P450)

(Unoetal., 2018) i L OVEHET =4 v #k AR Y ~7'F K (OATP) (Takahashi et
al., 2019) 2’k hEFEBIL TV DY LE, b M TPRICAEHZRY — & LTRIHTA]
HEThD,

B OFE A BEAEH 2 B UNFEH 5 2 & 1E, EIHESOEELHICE
k9272100 T <, EWHAERIC L 2RITEHOFRBUZ R U 7= 5§ KRB o H
1ED[ENEEF X O BAEH O 2 2 HEbR L 72 BRIRRBR ORREr 2 rlg & L, %)
PR R BT O3 5, BUIK, 2 5 RBHERIC K > TOAERT D=
KL & QBRI EAERNE, AR TR ST A X o RITHE, b HFE
ETHRLI DL 92Tz, LL, TRV IALKZRIZH EHERH IND XL 572,
RN EMEC R G5 2 EWHEERA OGO PRIV EZREREFETH D
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B0 AEN DifEd KO OREIEERIZ L0 G S 505 O i 2 23 3Ky 8)
RBOBERTTH Y, GMERMHRAREEZ - & D EIRIERRE~~T 47
Z—ha@ERLZ (M2),

o)
H3C/ \O\
O/\/\N O 0 CO,H

LU
0" N CH,

X 2. R=7 47 F— hO¥ESER



R 7 4 7T — MIBRA-IL A Y — DTER IR A2 B o £V =
L—4%—"T&"Y (Fruchart, 2013; Raza-Igbal etal., 2015), BEfFD~)LAF Y — A
WA T IEHALSZ /IR o FBERTH D 7 =/ 7 4 7T — kL0 b)) TR
RIEMLERZBE LTS, X~7 4 77— MIBFERFEREOMIERNY 7
VU REBROIEK TS, BEEYVRNEAEa VAT e —/LEx EHIE, 7o
RHER D72, BIBRR_RXT 4 v 8V RINZ U 2%FLTED (shibashi
etal., 2018,2016), h~VU 27UtV NETFZI L7 L < 88 iBHE 2 TR IR R
FIHRMHETE D, X~ 7 1 77— FiE OATPIBL CHFI&IZEL Y A N7-1%, P450
IRV IFERICRB# SN, EBRICREW E LTRSS LW o e AT
HRREZ 7285720, HRBREO KRB ZZRE L7 EYEieo T X R #C
bb LRI N,

BRI E G (PBPK) 1X, EWEhESICBIT 23 BEREFIEICL D
ETVT&YI 2L —va Y — )L ThD, I, PBPK ET /LI LD TRl
FIIRMACEICEHE SN 2 &6 2 <20, EEMBRICHT 2 EEEILE E
VoD% Db, PBPK ET NVEIERTHZ LX), HAOER R & ONZAERS
THd A2 I, R & IHCBT 2 KRN OEYEO S I 2 L—3 3 VAV AEE
Ll b, IHITIE, PBPK 7 /UIMEERA 2 BLA D & N TOMFH R -
FFHERERR B O BE BT MM AR O THIZ HIEHATE 5,

LEOBE RN LA TIE, T 6EREHY PBPK 7 /V&2{HH L, G
WMoY ERE S BE L7z MR RE O TRl L OERY IAZR kT AR
— X2 —OEG5 T 5EMMEAEERO TR ZRE L T oA T FIEEZHET 5 2
EEREME LT, BIETIE, X747 77— FOFEYHAERO TR TS
b MFMifaBE~ 7 23 KO Lo FTE A fREE L 72, OATP1Bl 3 BH5-9 %=
SRAGEAH L O WA BAEF TRNCIE, P450 7217 T72 < OATPIB1 A3t MZKEMEIL
TWABYTARERHTHD EHERINTZ, & | TIX, X~ 7 4 77— h®D invitro
JHHERE 3 & OV in vivo RIS 2R T n 7 7 A VERETT D & L Big,
PEER M O TR T 5 & MFMaBE~ U 2k LY L o6 FtEE i
FEL7z, FOREHE, invitro RIS X OV in vivo AR~ 2 7 7 A izl
TeBEFRO B, MAETRB 7 v 7 7 A MITITEENBD BT, S BIT, b
F7-3 e MIFRBRE~ 7 2 2 Nz in vivo PR 23 E B I AR o TN
EHRTHDLZ EDNHELMNIR -T2, FINETIE, @ ANCBTI X7 475
— b OISR EHER I X OSEMHAAEM 2 Tl9 %5 PBPK E7/LIZHT 53K
WENRE R T A —HEERE LT, RETNVEIERT 52 LT, FFEERICBIT S
OATP1B1 DiEMZWD THL N E L, N~ 7 4 7T — FOIf iRz T3 0F
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M KO - FFREFIC L 2 BER 2B O TR IRE & 7e > 7o, ARBFEIZB T
LA TRIEL, ~~7 4 77— MIROTHEMATE, ERMLPAFEODRIITE
T L LB, ERRTERLBET Re B LIZERGOBEIEE '/
HH0LMSHFSND, Bk, RBFEIZRNT, Frfemiino b MR RR
KB XY EAEH ORAE TRIFIEE £ OEMB 2R LD TLLTFICEER
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1 EEREWY 2 O T TER Y GA 2R o AR AR O T
FIF WS

v b2 v 4 P450 (P450) BLOERET =F kR Y ~7FF K (OATP) @ X
I IREIEERERB L OV IAZ N7 o AR —2 —OMAEERAIEIZ L HEIT,
A BAEH OGN RN B % RIFT 720 T, BIERAZ bl &2 %
&35 (YuHetal, 2015; YuJetal., 2018), FD7=8, HAKER=MROHKYFE A
TERATA RT7A4 0 BLXOHTA Z % (EMA, 2012; FDA, 2020a; MHLW, 2018) (2
BT, P450 B KO E 7215 OATP %41 L 7= 3EWtE AAEH O O EEMEN S
FENTWD, iSRS b7 v AR =2 —DIEMICE 54 5 REAL, e
HAEH Y 27 M 2 72 DICEEREHR TH S (DiL, 2017), — 8D P450 D
BIR RN L0 ZORBNEENME T T 22, HFERVIALNT VAR—2—T
&% OATPIBl # =— K45 b h SLCO1Bl BInFDEAUZ BT b ATEL Y AL
TEHEORTRHE SN TS (Gaedigk et al., 2018; Niemi et al., 2011)

V4R, B hA~OIMEERGICT D010, ERGORERB L OHRBICB T ST
TOEME LT, B MFlEBR~ v AR Sz, & MTFMaBi~ ¥ 21T,
b MFIEE A Lz MUE O LRk E X OREH PRI o HEE IS E IR S,
— AN HE Y — e LTI AL TS (Yamazaki et al., 2016), = O
fil, e NERHETHLI=7 4V, b MTAEEZNES X OBEMICEL L
TWAZ EMD, EELEBIZILEHIN TS, =71 ¥ /113 P450 (Uno
etal., 2018) ¥ L UN OATP (Takahashietal.,,2019) 23t k EHEEIL TWA 728, [E
HEEM LAY O invivo EFIREBEI IR SN 5,

ARNTIZIE RN X0 bR E S 2 s IRIE I & i e iR R R 2 v
Z 0%, HIGEFEOASHELBERSITFE Y AR TH D L HEER I TR Y, FFID A
KT UV AR—=4—0ATP OILEAITHL Y 77 B Eoidvr7urR) v
ALY, Rer 2 OBERMEFIRE R N THRE SN TWD (Treiber
etal., 2007) , yT4F B SN IR E R FIEREIEK CThH H X~ 7 + 77— ~E (Cheng
etal.,2019), ZOHEMEHRER L OMCHNCHEZAENBDO LN TWEN, Rt x ot
[FIREIZ B MZBWTHIHHNT L - TUIIFRBEITIEL L, OATP 12 X 0 FFICTELY A
FNDEHERINTWD, £ 2 TARETIE, FFIDIAZEFEC OATPIBL 23 5
THREAR~T 4 77— NOEWHAEAEAO THIZE T 5 b MiFlaBE~
DABIOT =7 AP LOFMAMEZ, OATPIBL BHER LOHHTIZLIck v
L7,



F2fl EBRMERRS L ORI

I-2-i)  fbEI LUK

Re 7 4 77— P BLOMREPORES M1~M6 [FBLFIE Sz BV TA K
Ehtz (Fig. 1-1), UM MLIE 4- 2 R 7 = = VI X F LR, M2 13 8-4-
AR T 2= VEK, M3 XY ALV UERIK, M4 1T N-i T LS VR, M5 I
R D NATRRIIE, M6 I 45V — ik (647 KEBLIEATH D, A4
F—)L (7 a 2RV AEIR) 1% Novartis Pharma #E22 B A L7z, Z Ly
A DWEA — ZVEEH (DMEM) &N 7 OSfitaisik (HBSS) 1%, B+ 7 4
VLTRSS, VT 7 By, 22K Y A ALK U - —KF
¥ (MES) B XV 4-(2-& R o mF)L)-1-'°XF7 V¥ o ALK Uk (HEPES)
I%, Sigma-Aldrich L2 SEEA L7z, MhoOFT X CTORIE L EEII o 7L — RO
Mk E A L7,

HQC’O
TN 0. _CO,H
Lo
O N Ha
Pemafibrate

HO
0.__COzH
\Q\o/‘\/\m 0._COH Ho/\/\)w\’\©/ NG
)\W@/KH o N H
0N Hy 5

M1 M2
Q 0. _CO,H
Ho)k/\N/\O,o _WL:OEH H)N\U f/H 2
O/&N 53/ QO "N Hs

Hac©
o) - 0._COH
0. _COH /\O/ {H
Ho)ﬁ/ f/H OA\N Hs
H,

M5 HO

Fig. I-1. Structures of pemafibrate and its metabolites.
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I-2-ii) b MG AR HIERZ W=~ 7 4 77— h® in vitro {HLE %
W O FEA

b NEERGDY A B SRMIEE (Caco-2 MlifE) D HJEMOFREIL, BERO—M7e
FEIZHE - 7= (Kamiyaetal., 2019) , Caco-2 #fifi@ (American Type Culture Collection
1) % Transwell FiEE~" 1L — b (12-well, Corning #£) (Z 1.0 10° cells/cm? D%
JECHEFEL, JEMEAT I VR, X=Y V=AML T b= AV =T LERT U
VB EBIOYUREME (817 0 v AREMEL) Y L= DMEM F1C,
5% CO, I, 37°C C 28 HI#k5# L7z, Caco-2 HifEd BRIz 31T 2 TE SRR o
HBSS [10mM MES (pH6.0) F7-1% 10mM HEPES (pH7.4) Z&Tr] M5 IEJE
fEfilo> HBSS [10mMHEPES (pH7.4) Z&te] ~ORFIK T 7050 & E 721X
ZoWioFEEE 0, 1, 2B LC4KRH) 226, Xv7 477 — b DORMNTD in
vitro B IEFREL (Papp, 10°cm/s) ZHEH L7z, V77 B> (160 uM) ORI
FIFFERINTOmMSEIEICT, ~7 47— (1.0puM) % Transwell Z i
7 L — TR L 7- Caco-2 MERR D TEEGIEAN & 72 13RI RN L7z, ~~ 7
o4 7 T — kORI F 7 X TESR B S OF R EE LT ORK s v~ N7
7 4 ——HE&nHFt (LC-MS/MS) THlIZE L 7=, Nexera MP UHPLC X7 A

(Shimazu £t) (ZE%E L 7= Kinetex C18 51 7 A (2.1 X50 mm, k714 X :2.6 um,

Phenomenex 1)) ZHWier a~ N7 7 40— X0 ohrstSa 08 L=, B
FHELTO01% X (BEHA) BLOT7® h=rV L (BEHEB) #H, B
I OFEZ 0.6 mL/min & L, kD7 o7V MRIHT v 7T A& FEH L -
AL 0005 0.2 /0 TIXBEIE B 0EIS (LITF B%) % 20%E —EL L,
0.21 5375 2 43 F TiE 20%20° 5 80% F TEAMRIIC EF S, 201 505 30F
TlX 20% & —E & L7=, API 5500 Q TRAP E &4 #r&t (AB Sciex ft) @
TurbolonSpray o > % —7 = A A& W= 1IEA AT — RICX D EEMITICLD,
N GRZ M Uiz, OB o L AR 2385 LA ORI % B S E =
2V TICEoTHE LT, 78 M ALINTZRIRA v b@ERES -7 m
X A ~DEREIX, N~ 7477 — MIm/z491-m/z107, X~ T 4T 7
— b-du (WEHEWE) 13X m/z502—m/z 107 TH -7, TEMREAO pH6.0 B L O
T4 (2B DR BIEH S 30Tz Papp IZBA L TIE, SAS Y7 F =7 (SAS Institute
f£) ODAF =2—7 2 FOWHl t REE T LT,

[-2-iii)) b MFHagHE~ 7 23 L O OATPIBL D& FRMNEEE D =7 A W
JL%& BN T- OATPIBL FRERIGEA DR~ 7 ¢ 75— | M EE o 2EA4G
5Ep =z hr—/L TK-NOG Htt~ w7 A (FERENY) I 7erT, B~
7



AT ANALRF IV FF—BEANBG 25895 NOD/Shi-scid 1L2 5245
KA~ /KE~DU A, KE : K309 (Hasegawa etal., 2011) LNt HFHllE
BhE TK-NOG v & ()25 g, b MTFMlaIZ L 2 FlsoE#is$k : >95%) (2,
1.5 LB EOKEELT MY U AE G/ ARSI KEBRGEA L L, 1.0mg/kg @
R T 4 T T — MEFIRNES Uz, 2 88%IC, V77 B 10% (viv)
® 0.1 M g%z a e A KA B GEA L LT, 20 mgky D5 & TN~ ~7
4 77— O 1 FBRENCROES L, X747 7—FrEV 77V
OPFRE G Z1T o 7o, ARG REIIFEREY TR OB EHEZERIC L
> TR, EEIh,

Guangxi Grandforest Science Primate (Guangxi 1) 3D 3 POt =7 A
L (6~10 1%, KE : 4.0~5.6kg) DAY 7 /L5, Puregene DNA 438
N (Qiagen #f) ZHWT, #/ LA DNA 2 L7z, B =71 ¥ /Ld OATPIB1
% a— N9 5 SLCOIBL & DTy Vv 2~151Zx L TBERD 7T A ~—%& H
WTHA VY b —4 AL, =7 A4%/)L SLCO1B1 cDNA FEZ%] (GenBank
accession no. NM_001284540) & tbi L7-, @ 1 & 2 1 3BAERTH Y, #9 3
=7 V2 21Z81F 5 cl13A> C (KEQ) DO~TufEalTtholc, ZD~7T 1
AT OATPIBL MEREIC B A2 T S 7 EHEER XU B 7= (Takahashi et al.,
2019), ZHH D 3PCDOHY /L& AT, OATPIBL Z 4 L 7= HAEH 2 /5t L
7oo ABGRBRIIR A S S A AR 2O EHEE DI L - KRS, i
=iz,

NRYT7 47 7= &2 11% (viv) 2MAKEEEF R T ABIN5% (viv) =%
J—IVER Y UEERABREK (1) ZEHEAL L, 1.0 mgkg O 5 ET,
=7 A4 FMCERIRNE G- LTz, L%, 7 aXxRY A (75mglky) %
Re 7 47T — MEO 4 BREENCROKRS L, ST 4T T7—hEv R
RY v ADHRA®EG {77, WRIZ, V77 BT % 10% (viv) 0.1 M HEfEg
GAH LR K ERGHIAR L LT, 20 mgkg OFEGET~7 4 77— %5
» 1 BEpNcRO&ESG L, X~7 477 —h eV 77 o OfEEET
oz, Y mrARY A OEEGIZE, TIROERELNARE (100 mmg/mL) Z v
7=, MU %33 0 BE (3,000 xg, 4°C, 1574%) L Ci7-miEstElI ot £ <
20°C THRIFE L7z, MEFDR_~7 4 75— 2 ONRBHORE L, BREAHE
(2 1-2-ii D FIEIZHEN LC-MS/IMS THIEE L7z, 72721, LT D7 Z v MEH
Ta T LA LI EAR 0457005 0.5 4y F TIIBEIE B DE4 (LLT B%)
% 15% & —EE L, 05905 35 F Tk 15%0° 5 65% F CTEARMIC L& S+,
3.01 975 550 4y £ TIiX 90% & —E & L, 5514355 8.00 43 £ TIE 15% & — i
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& L 7=, Phoenix WinNonlin (Certara #t) @ / >z s3— Kk X o MESTIC L Y, M
HEVR I — BFE AR DY ENE R T A — X EEHH Lz, [EAOFECBT
D R S T SN BN T A — ZEICBI L TIE, SAS Y7 FU =7 (SAS
Institute ££) DO AF = —F > SOl t HEEFEhE L7z,

CERISTI TS

1-3-1) b RIS A SRR 2 W2~ 0 7T — D in vitro JE{LE W
I D R

TESRIEAR 3 L O EFMAIE 0 pH Afd®H 0 F 721372 L O ST, Caco-2 Hi)E
BB IT D~ 7 47 F7— bDinvitro &t Bt L7 (Fig. 1-2), X~7 47
7 — bk OTAEGmEAA 2> © FLERAN 36 L ONESE AN 7> b TESE A~ Papp EIXZ 0
Z14.0X10%cm/s LTV 1.5X108 cm/s (Fig. 1-2, A) TH Y, pH ABLH 72V
B3 2.7X100 ecm/s B L V19X 108 cm/s TH o7z (Fig. 1-2, B), V77 BV
IZX U, Pap DL GEJERAD & THEGIEAR D Papp,/ TH IR 7> & AR~ D
Papp) 1% 0.37 225 0.080 (2380 L, pH AELA2WEEIE, 7.1 05 16 12 L
o 2B, V77 BV U ORKIEE L, Caco-2 MilicRIT 5 PHEERE (P-gp)
2R D REHROMAEE (K. 164 uM) 2552, 160 uM (Z5%E L 7= (Neuhoff
etal.,2013), M pH &M TFT, V77 o BV NI~ T 4 7T — F OTAURE 7>
5 B EENEAN ~D B 2 753 Papp & 3.0~3.5 f5n s w7=, Ll bEnb, v NG
FEAMRER Caco-2 Ml D HEEIRIZ BT, X~ 7 4 77— MMIAEEFRD> & TH
FEBI~REENICHE S, V77 Y EV AR D ZOREEENIHEI NS 2
ERHBMNE o],
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Fig. 1-2. Effects of rifampicin on the permeability of pemafibrate across Caco-2
monolayers at pH 6.0 (A) or 7.4 (B) on the apical side. The concentrations of
pemafibrate and rifampicin were 1.0 and 160 UM, respectively. Boxes and bars represent
the mean Papp values with standard deviations from triplicate determinations. Ratios for
basal to apical Papp (solid bars) over apical to basal Papp (0pen bars) were calculated and
are indicated as open circles. “p <0.001, compared with the Pagp at pH 7.4 on the apical
side.

I-3-ii) b MR~ 7 A3 L O OATPIBl D&MD =7 A &

JL% = OATPABL FREHIGHHIED 2~ 7 ¢ 75— b i rpi BE o 341

Re T 47T — FEMEIRNKR GBI O~ 7 4 77— b 50 1 BRI

V77 By ERO&RE LicE0OmEET, M~y 28X 0 MF
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BAE TK-NOG v~ U A ZEBITF A~ 7 4 77— FOMmBFEHFRE %2 H1lE L7z (Fig. I-
. MM~ T ATIE, XvT7 47 7= MHMEBEGEION~T7 4 77— M5O
1 WA 77 v B v R E LG AE D~ ADN~Y T 77— FoliE
HR R — R HRR T iifE (AUConn) 1, £ 41E 41 230 35 L 001300 ng- h/mL T
v, V77 B OFREGICE o THEREICEMLZ (5.7 %, p<0.001), —
¥, & A~ 7 2 Tl AUCoint1d, £ 40241 2,000 35 X OF 3,300 ng: h/mL
E, BTN REINCEEEY (LT71%), BEREIRD LT,

A B
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Fig. 1-3. Plasma concentration—time curves of pemafibrate after single intravenous
administrations to control mice (A, C) and humanized-liver TK-NOG mice (B, D)
untreated or pretreated with rifampicin. Plots and bars represent the mean and standard
deviation values for five animals in untreated mice (open circles) and mice orally
pretreated with rifampicin (20 mg/kg, closed circles) 1 h before the intravenous
administration of pemafibrate (1.0 mg/kg). The X axes in (A, B) and (C, D) are
logarithmic and linear scales, respectively.
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R T 47T — FEMEIRNE S, N~ T 47T — MRG0 4 BT 7
AR AERAORGEEITNyT7 77— bEEO 1LREFTICY 77 B
VURRAKED 3 oOMT, YACBITANY T 4T T — FBIOFORK
A D I R R A0 L 7= (Table 1-1, Table 1-2 38 X OF Fig. 1-4) , iU 72 OATP
[HEETCHL 7 AR ABIQRY 77 BV U E2HANCEEGT 52 LI
XV, = APz~ T 4 7T — N EFIRNE S LT2BEO AUCinf (X ZE
A9 BELONTAFICHBEIZHEM LU (Table1-1), =~ 7 ¢ 7 Z — MU M1,
M2 BLOIM6 DI AUC b, V7B RABRY L AFHITY 770 BV DHE
ARG IC X 0Lz (ZnEh 28~140, 4.4~10 35 L8 31~92 %, Table I-
2), XM, fE M3, M4 B ONM5 OMAEFEE Y, v Z7nAKRY A
FTV 77 BV RDFERRGORELITEAEZIT o7 (052~
0.96 {¥%, Tablel-2),

Table I-1. Pharmacokinetic parameters for pemafibrate after single intravenous
administration in cynomolgus monkeys either untreated or pretreated with
cyclosporine A or rifampicin.

AUCq.n CL; CLlyotal/ Fy'lFy)-
Pretreatment oinf total voal F, F LR (Fu'/Fy) |

(ng-h/mL) (mL/h-kg) CLyotal (CLiowa/CLli’)
Untreated 120 + 100 820 + 60 054 + 0.03

CyclosporineA 590 + 1500*° 180 + 40° 48 + 09 09 + 0022 17 + 01 79 + 13

Rifampicin 890 + 2400° 120 + 40° 72 + 15 093 + 0022 17 + 01 12 + 2

Pharmacokinetic parameters (means * standard deviations for three animals) were calculated for untreated
cynomolgus monkeys and for those orally pretreated with cyclosporine A (75 mg/kg,) 4 h before or
rifampicin (20 mg/kg) 1 h before the intravenous administration of pemafibrate (1.0 mg/kg). The hepatic
availability (Fu) was estimated using the following equation: Fy = 1 — CLwtw / (Re x Qn); Re, the
blood/plasma concentration ratio (0.68); and Qu, the hepatic blood flow rate (44 mL/min /kg) (Hosea et al.,
2009). The contribution of non-hepatic (renal) clearance to the systemic clearance was negligible; therefore,
hepatic blood clearance was assumed to be equal to total blood clearance (Japanese Pharmaceuticals and
Medical Devices Agency, 2018; http://www.pmda.go.jp/). CLww' and Fy' are values in the presence of

OATP1B1 inhibitor. 3 <0.001 and ®p <0.01, compared with the untreated group.
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Fig. 1-4. Plasma concentration—time curves of pemafibrate after single intravenous
administrations in cynomolgus monkeys untreated or pretreated with cyclosporine
A or rifampicin. Plots and bars represent the mean and standard deviation values for
three animals in untreated cynomolgus monkeys (open circles) and those orally pretreated
with cyclosporine A (75 mg/kg, triangles) 4 h before or rifampicin (20 mg/kg, closed
circles) 1 h before the intravenous administration of pemafibrate (1.0 mg/kg)
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Table I-2. Fold changes in AUC of pemafibrate metabolites after single intravenous
administrations of pemafibrate at 1.0 mg/kg to mice and monkeys pretreated with
cyclosporine A or rifampicin.

Mouse

Monkey
Control Humanized-liver
Rifampicin Rifampicin Cyclosporine A Rifampicin
M1 not available 1.9 28 140
M2 4.9 1.2 4.4 10
M3 4.8 1.3 0.77 0.96
M4 1.7 0.68 0.52 0.70
M5 not available 0.97 0.88 0.96
M6 9.1 25 31 92

M1, 4-methoxyphenyl demethylated form of pemafibrate; M2, de-4-methoxyphenylated form; M3,
dicarboxylic acid form; M4, N-dealkylated form; M5, benzylic oxidized form; M6, benzoxazole 6-
hydroxylated form. Chemical structures are shown in Fig I-5. Not available, the AUC was not
calculated because the plasma concentrations were under the lower limits of quantification at all

sampling points.

AT B

ARETIE, b MFHREM~ 7 2B XYL & T, OATPIBL IZ LV Fi
BOAEND T 47T — b OFEMHAAFEMO T EZRR, £ bOFH
P& RGE L7, OATPIBL BHEHRITH LY 7 7 B2 X P-gp BEEER L AT 5
7o, HILEICRBITZDY 77 o OEMFENZHRET L7z, Caco-2 fifdizis
T 2 TEEREAR s & R B ~D X~ 7 ¢ 7 F— ~® invitro FL)T OFEERE

(Papp) 1, TESEGEAAFS L OFEEBRMIM O pH AfLS 7eWGA & ik LT pH 4
Bld V OGE CEfEE s L7z (Fig.1-2), Z® X 9 72 Caco-2 #ildiz 35T 5 pH 1K
FEMEDOEEIL, 2 DORRMERY A o KA 22 (pKa:4.5) 38 L O U F /LR (pKa:
30 BLM13) THLREERIZEDOLNTEY, pHIZXVILEMDA A AbB LT
AT ML DORENREDDH Z LITERFT 5 EHELE STV 5 (Neuhoff et al.,
2005), P-gp FHEHIV 7 7 o B2 AT KD, Papp DEEiE 0.37 725 0.080 (238 L
=2 e (pH AR R LOSEAIE, 710065 1.6 1IXH), U772 U P-
Pl LDR~T 47T — Otk ERE L LRI, pH ABLOA I X
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59, V77l ~7 0 77— s OTEGBMRIA & F AR ~0Di%
WEPE Papp DIRIFREEDHMAFRO Hiv7c (3.0~3.5 %), THUEA D pHIXY 7 7
By OFBMEICHEE IFTH OO, W pH &M TOZ OMNEE L P-gp
2925 KfEL D b+HoicEm<, BRICEETD EHEIh, V7rrEv Y
(FAEBR pH R TF TR~ 7 4 77— FOWRIN AN S E 5 LR Sz,
“fOETNEM TH L MR~ v AL =7 A YT in vivo E
FEAERZRG LTz, X~ 7 4 77— MIFIRNE 5%, Wit Lv8imicisun
MHED S ERLITIEE LT, U 77 B OFER# 512 L Y OATP1BL # [
L7=BRo%t i~ 7 % (Fig. I-3, A, closed circles) & FHaij#&5-72 Lo b AT
fii~ 7 % (Fig. I-3, B, open circles) DX~ 7 ( 75— s OIMIFERRTE A E /271X
OO0, S HIZ, b MR~ Y AZBNTIRI 77 B0
FHREGOEELHE Y % o722 &5 (Fig. 1-3, B, open circles and closed
circles), & MiFfifufMi~ ¥ 2Z8I1FT 5t b OATPIBL O F 5K, HEDE
WEAZIFIC WEHEER SN, —J7, P TIE, OATP FHEAITH DY 7 o AR
VU AERFV 77081008k TC, =T 4 7T — bOIMSETIREOBEE
IREEMAFRD DI, XvT 4T T — NMIB =7 AP/ OATP |2 XV IFliZhE
I A E N, TOFSRTEW O EHEE SN (Fig. 1-4), S#EY (M1,
M2 B X OVM6, Fig. 1-4) & 25 OATP BLEMEM 28T 2 AN L 2REED
HIMAERD BT, 2O DOREFMIL, X~ 7 4 75— k& HEREELL LR s
T HZ LD (Fig. 1-5), RE(LKRELRIERIC OATP IZ L W EV AT, [HE
ICEDEBEEI T LHEINT, X7 077 — M bR
M1, M2 B X OM6 1L, HIARIZE T D IMEEREOF LR NEO b0y, BT
PR EZ T DX~ 7 4 7T — FEBENEULTWD D, 2o HEw L IF
BROKNERET 0 7 7 A VERLTEY, BIFEREZZI - EHEE ST,
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Fig I-5. Putative metabolic pathways of pemafibrate suppressible by OATP1B1
inhibitors. Up and down arrows indicate increasing and decreasing concentrations of
pemafibrate metabolites, respectively, in the presence of OATP1BL1 inhibitors.

HMG-CoA B LR DOMHER THLE X NAXFANID =T A FIZEBIT D
OATPIBl1 DIE T D, B X NAHXF o d AUC 1L, OATPIBI [HE/EM %A
H 7 ARY AERITY 77 B U OERIREIZEY, BIRNES (0.3
mg/kg) TENEI 3.2 B L3615, &HAEE (0.3mgky) TEIZI 106
FO U8 ED EHBZED LN TEHY (Takahashietal., 2013), ZivH DOV LDk
RiTk MBI ERIEDHEASERHORERE L —E L TW\% (Chenetal., 2013),
B X N2 T ATEENTORBM O HIHME <, I AAZ I LT
MOIHKT 720, OATPIBL @ invivo IFIAYIVE & U TIR<FIH &5 (Elsby
etal., 2012; MHLW, 2018), — 7, X~ 7 4 77— MIV LB L Ot MEKENTIE
EREEICRH SN 2RHTREYTH Y, 230, RPIIEE A SHE SN0 = 9,
R LORFEY A A DR % 5 8 L - G2 KR EAEF SRRt T RE T H
5 YIBRARY A FEITY 77 oL UDOERREICE DN T 4 T T —
N 2 FRIRNE G- L7250 AUC OHEINEN S, &0 & 5-REOEY M EERIC KT
LHIFROFGEZHEE L, 7 uAR T ABXOY 77 BV U OFHICE D
W UT T oADMK (FNTNA8BLUT.24%) LAFRAER (Fu) 0N
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FA(ZENENLTBIOLIE) OTHLIRE(LERIL, TRENTI9BLU12
frrBEHEns (Table I-11), EZNRZRZF U TIE, M7 U7 T ZOHEMNEKT
32 BLV36 1%, FuOEMFITZNLEN 14 BEIO 1465, WELFEIZENE
N 45 B L5015 CTdh 7= (Takahashietal., 2013), ~X~7 1 77— b B LOY
B INARZF oD Fy OEENTHEAEV D, FLEFIOEET TO Fa (Fy') 131Z
i1 (%4 0.90~0.93 £ 0.87~0.88) TH 2D Z &b, FFCTOMHEMFIEFRES
ICPHEISNTWS EHEEIN, P72 RY) U ABIRY 77 B2 030
EE TR U AR—F =R Z L ET D AlaEME2 & D (Takahashi etal., 2013) ,
WSR2/ NER R 2 M ST D /BN H D0, YLD~ T7 4757 — kD
AWEARIAE (0.87) ITEETH D720, FILOEEEICBITSY 7 v AR
VALY T o BV K BEICKDEEBIIBENTH D EHEI N,

SE5HI /R

N2 T 47T — NMIMAED SHESCNITIHKT 223, ZOHESHRIEKIE I =
I AP IZEBWT OATPIBLIHER CTHDH YV /7 o ARV ABIRY 77 ¥
VACEVIHESNA Z L EPALNI L, X T 4 7T — DX D RHFEDY
AAES LTz e N BEER O RN, IV IAZEEN e MITHD
=AYV REHATH D LS,
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55 11 T EBREMW) 2 T BR ARG O T
FIF WS

B SR D22 BVERBR T A & v A TILEFIRBIC BT D IR O 10%%
2 DB OB 2VEFHER LT E ST Y (FDA, 2020b), b MMEERM A E
ERHW 2 BINFEET 5 Z L3, 2R R EELBEBICLATH D, I/ m
V= A FE T IIRIRE & BV 2 in vitro SRIZEE IR 2R 2 R E T D8,
b NMEBRIM P AHEY, R T RRE O THIZRECTH S (Dalvie et al., 2009),
EEHTHY, AW (EIE%) MIce MW uvide i AR IC
B2 ETT /LIS L TWD, LvL, VUWEHEA ZR 8580 b BN RE &
NDHEF TR, ZEOHBWE NV L SNDHTWD, [EIEGOMFZERHE O )
IR LIZ W, 2D X9 7, N ERREM TH 5 b PRSI~ 7 2
R\ b MEER LF A O T ] OB 28T S S o285 % (Bateman
etal., 2014; Kamimura et al., 2017) ,

Re 7 4 77— ORMEASERTHDL 7= /) 7 4 7T — b B L OO
TEZ, ZeMFHMio—&RE LT, Ty b, EALEY N, A XBIOE MIEBT
DN BT STV D  (Weiletal.,, 1988,1990), — 7, ~X~7 4 77— |
IR R EIEIREERE LChliahnTMb e, BANZREYEE a7 7 4
JBEBIIREEA DERIY NN, £ 2T, X~ 7 4 77— B ILOZ R DI
Wi 2R3 5728, 7 v b, B0t FoOFlaF iz 5 in vitro 18
BT a T A NVERE LI, S5, X¥7 47T — b& b MiFlaBgE~ v
A, Ty FBIOY RO B LR G- L 7o o e iR i — R HER
BIORH T 77 A 2O, MHRESO T HNE L- 5ikz R
L7,

2R FEBM LR L OEBRTTIE

11-2-i) LAk L OREE
Re 7 4 77— bBLOME O M1I~M11 [ ZEFIRk ST, 7 U —1(k
[ R DVER-U-MC] X~ 7 ¢ 77 — NE Pharmaron UK #CA Rk & 47z (Fig. -
1), b RIMEE L 97% L BT, bedtaElX 2.37 GBg/mmol Toh -7z, R
PIMB X 4-2 F¥x 7 == (34 KBRLATH D, thoRIEIIEBEDOT
Wit 2 L7z,
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Fig. 11-1. Structures of [**C]pemafibrate and its metabolites. The asterisk denotes the
position of the *4C label.

-2-ii)) ¥~ 7 &, v, BPLBLORE MIBITHXYT 07 F— D invitro IfiL
B BRGSO R

HPEEE 500, 2,500 3 L TX 10,000 ng/mL D[HMCl 2~ 7 4 7T — M EEM L=
ICR Kt~ 7 2 A%, Sprague Dawley HEVEZ »~ b iffE, HEMED =27 A LB,
B FMLSE, 4% b FIET VT S 7203 0.1% o q-TEMEREE B A& S AT
EADORBOE MM L, BT (Spectra/Por 2 E5#EHT RC T2 —7, 45
Hj 5y : 12~14 kD, Spectrum Laboratories £f:) %41 L T 37°C T 6 K& HT L
T2 708, B MIUSEZHWT2, 4, 6 BLO8 KA v FaxX—T 3 » Lz TP
a2 BE L, BRI EIET 5 £ To 6 FRRICEHRE Lz, 2B
5 DFFRED IR IL 95%~101%Tdh - 7=, MIEHIE L D[MC]L~T7 4 7T —
N OSIEE GEREAR LA OR) B X ORI v 0 FERE SRR 2 iR
VroFL—varhu s A—THEL, X747 T7— b OEAIEEREH
H U7, BAEEESRIIRADLHEH Uiz BEAEEAR =R E Rk
B GEREER AT o),
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1-2-iii) 7 v &, $ABIOE MFMaZ W<~ 7 77— in vitro X
AR R

Sprague-Dawley M~ &, HiEED =27 A4 L7 5N HEBS KO B
DOBHERAEITHINE  (Sekisui XenoTech #) % @hfiE1%, Krebs—Henseleit /X 7 7 —
WCHBB L7, MU AT —Tht SN AMEEEHE L 721%, 6x10°
cells/mL OAHfR%E FEIZFARL L=, 24 7 =L 7 L— K (Corning 1) 1Z[¥C]<~~
47T — b (BB :5uM, 11.9MBo/L, E& FIRZEE L CRE) Z i
RRIETR (1.5%10° cells/0.25 mL/well) [ZHRIIL, 37°C T4 KA o Fa~X— KL
72, 0.25 mL @ Krebs-Henseleit /x> 77— X 05 mL O7 & = K U /LTt
1%, 12,000 xg C 5 sy BEL 72, 0.3mL @ _EiFZEIL, 40°C I2hmE L
DO, WHRRE N CIHEEAEE LT, BB —EIX Helix pomatia 3o B-7 /L
s —BEIOT U —/L AT 7 X —F (20uL, 10,000 Fishman units/mL I3
& T 800,000 Roy units/mL, Roche Diagnostics GmbH 1) Z#iNL, & 512 37°C
T 16 KA F 2 X— |k L7z, £D%, il 2 50% A ¥/ — /L Tk
1L, 0.22 pum Ultrafree-MC .02~ 4 /L ¥ —=2=- I (Durapore PVDF, Merck
Millipore #&) CyEiE L7z, J8ia L 7= eHT @ik 7 v~ ~ 72 7 4 — (HPLC)
THHEL, T2 74 SRR A U CTotr Lz, 0B & O BE D
=13 88%~99% CTd - 7=,

l1-2-iv) b MFfifaE~ T 2, 7y MBI LVEH W7 77— B
KO DR O 1 5% h g EE 2 O FEN

e D 3 PLD Sprague-Dawley KEEZ » bk (220~330 g, Charles River Laboratories
) BIO 3 CoREET =2 4% (2 5%, 2 kg, Nafovanny #£) (2, 0.3~1.0
mg/kg (1.44~4.81 MBg/kg, E& FIRZZE L TxE) OMCIX~7 477 — kK
FERTT 4 T T b EBFIRNE TR OES Lz, BRSNSt L O
Covance fLOEMWfmELZ B &I K 2 KGEZ AN 2 i L=, i (7> ~i
#% :025mL, P/viik - 1mL) 1%, #5AI, &5#% 2, 5, 1047, 0.25, 0.5, 1,
2, 4, 6, 8, 10, 24, 48 E72IE 72 BT~ Y & BICERER L, #1324 K]
Mk T 2~3 AR LT, Ik v FL— 3 B v X —TilER L O#sh
DI EEZRE LT, tert-7 FIL A F LT —F LI L Ak, migEm o
~7 477 — FOREE LC-MSIMS TRIE L7z, &M 7Tm 77 AV v 7 DR
121, 50%~90%D 7 h=hrULEIITE =V L A X — (1:1,
vIv) 2K DREBR%, HPLC THBEL, 4 v T4 Uikdiemitias E-id~A 27
BT L— R FL—var v —TREOSEERIE Lz, k)
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5O EREDH R, T v MET 88%~97%, YL IMAE CTHI 65%~100%,
7 v N#ET 83%~86%, /L THK 66%~81%THh -7z,

10 V> TK-NOG M~ 7 A (FEBREWM) R R 50T, i~ L2 7 A L2 1
MF I VX —BEABE T EZFBL L TV 5H NOD/Shi-scid IL2 25Kk H v~
RE~ 7 RX) (Hasegawaetal., 2011) ZAMFIEITHEH L7z, 5 VEd 14 F sk
TK-NOG v 7 A ({KE : %30 g) 3L 5 LD 18 Hwo b AT TK-
NOG v A ({KE : £ 25 g, Ilso e MFHIIZ X 5 E#IES : >95%) (2 1.0
mg/kg DX~ 7 4 7 T — b EBFRIRNE G- LT, FEBRENY) h bR SE AT O Bhip s B
BRI Lo TARMFERITAR I N, A Y T NVT VBT C, ~3U L S
le~vA 70Xy 7 —t Ny MERERIZZER L, &51%57%, 05, 1, 4, 8
B LU 24 2 IRk (B0 uL) A8 L7z, A ¥/ — 1B LT 0.5% ¥z
I7ER=F UL (1:1) IZXDBBREAR, Xv7 47 7—FEeZ2OREDOIM
HETPJREE A2 LC-MS/MS % FWCHIE L7z,

1-2-v) ~X~7 4 77— hBLOZEDORHY O E R
HPLC-f e AR CEET D BITIE, U FOFRMICTE Lz, A — F v
7T, THyY—BIXON T L4 —7 %N L7 Alliance 2695, 2690XE F
7213 2695XE /0BT T = — L (Water £1), WOEEERRIHER (BT /L : 486, 2487 £
721322996, A : 280 nm, Waters £), HitAaERR ISR 525TR (Perkin Elmer #£) 2>
SRR SN HPLC 2 L7z, AT A ATIZ10mM X2 (pH3) (BBEhH
A BXOTEr=rIV (BEIMEB) %, A7 LB TiX01% (v/v) X8
(BEIFHA) B3LOV01% (viv) ¥BEEA7 & =KD /L (B8 B) 2B HEHH
WA L, Inertsil ODS-3 %7 7 A (4.6x150 mm, Fif-H -1 X : 3~5um, GL Sciences
) #HW= 7 a~ N7 T 7 0 —IZ X0 okt &S BE LT, BEIFEOFET 1
mL/min &L, WOT7ZVry Mat v 7 I A2 2EH Lz, VAT 5 A GE
%, EA% 01D 50FE TIIBEIHE B 0FIE (LLTF B%) % 10%755 40% %
T, 505 35 43 % Tl 40%0 5 65% % CHEMMIC EH- S, 352005 60 4
FTIE 90%, 60 7375 70 0 F Tl 10% & —E & Lz, A7 A B DEAIL,
HEAR 0D 30 FETILIB%E 10%E —EE L, 30015 3045 F Tk 10%0>
5 30%FE T, 30005 7547 F Tl 30%70> 5 65% F CTHEMAIC EF &8, 754
235 80 /0 F TIE 65% & —EIC L, 80 0/h 5 814y % Tl 65%7 5 90% F THEKR
AIZ ER- S, 81 45D 84 N ETIEZ 0% E —E L L, 84 43ivb 85 40 £ Tl
90%7> 5 10% £ CTEARAZIED S8, 85437075 90 43 £ TiE 10% & —E & L7z,
N7 4T T—FE MI~M11 (—EOBFTTIZ M3~M5 B L M11 ZFx<)
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wIEMEN S LT L, E&E LT

REACIKRD T % LC-MSIMS TERT DBRITIE, LT OSfFC THENE L 72, 3133
HTS 4 — b 7T —z7 (EA%4E), Agilent 1100/1200 > U — X HPLC v AT
2 (Agilent Technologies #1:) % 721 HPLC LC-20 (Shimazu %), AP14000 & &%y
Hrit (ABSciex f) 7B SiL72 LC-MSIMS v A7 A& L7z, 0.1%%7-
(X 05% (viv) ¥ (BEIHA) b A X 2 —v (BEFEB) ZHL, B%
% 80%F 7213 65% & —EE L, Symmetry C18 7 7 A (2.1x150 F 721 50 mm,
K% A X : 35~5um, Waters th) W=/ v~ 7T 7 4 —Tholrkl4s
4y8E 7=, TurbolonSpray f > % —7 = A A& HWIZIEA 4 — RICL2HE
M ED, ot et Uiz, (3 6 RIRFIC LC-MS/IMS TE&ET SBRIC
1%, 1-2-iii DT TIHEM L 7=, TurbolonSpray - > % — 7 = A A % U 21341 A
HEEBODZERISETE=FV TICLV OISR DO VAR AE 5 LT

(Table 11-1),

Table 11-1. Multiple reaction monitoring transitions for pemafibrate, its metabolites
and their internal standards.

Multiple reaction monitoring transition

Analyte lonization mode

Precursor ion, m/z Product ion, m/z
Pemafibrate Positive 491 107
Pemafibrate-di; (1S) Positive 502 107
M1 Positive 477 107
M1-d1 (IS) Positive 487 113
M2 Positive 385 107
M2-d1g (IS) Positive 395 113
M3 Positive 399 107
M3-ds (IS) Positive 405 113
M4 Positive 327 107
M4-ds (IS) Positive 333 113
M5 Negative 223 137
M5-d4 (IS) Negative 227 141
M6 Positive 507 107
M6-di3 (1S) Positive 520 113
M8 Positive 507 107
M8-d1g (IS) Positive 517 113

IS, internal standard; M1, 4-methoxyphenyl demethylated form; M2, de-4-methoxyphenylated form;
M3, dicarboxylic acid form; M4, N-dealkylated form; M5, benzylic oxidized form; M6, benzoxazole
6-hydroxylated form; M8, 4-methoxyphenyl 3-hydroxylated form.
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-2-vi) ~~7 ¢ 77— s OEYERE T A — ZEOMEYT

Phoenix WinNonlin (Certara f1:4L) @/ a2 /3— kX > MEFTIZ LY, 1
U L - R BR 2~ O SR ENRE N T A — 2 A FH L7z, SAS Y7 F U =7 (SAS
Institute £1) 12XV, Xt~ T 2B IO MFHIRBHL~ 7 2 O Sz
BN EE X T A — X HZRFHAOICEE Uiz, Wi Student & 7213 Welch @ t-f&
ETO p D 0.05 K DHE, MetARE LT,

CERTHI TS

-3-i)) ~7UA, vk, PABIRE MTBITHX<T7 4 77— @ invitro 1L
R BB R O

[MCI_~7 47T —hE~=UX, Tv |k, PLBIOE hOMFEEAIEREEE
1341 410.0046~0.0048, 0.0027~0.0029, 0.0017~0.0022 3 X 1*0.0015~0.0017
EWVWTHNOREIZBWTHIKfEZ R L7z (Table 11-2),

Table 11-2. In vitro protein unbound fractions of [**C]pemafibrate in mouse, rat,
monkey, and human plasma.

Protein unbound fraction

Fraction [**C]Pemafibrate concentration (ng/mL)
500 2500 10,000

Mouse plasma 0.0047 = 0.0008 0.0046 £ 0.0007 0.0048 = 0.0007
Rat plasma 0.0028 £ 0.0002 0.0027 £ 0.0002 0.0029 £ 0.0001
Monkey plasma 0.0017 = 0.0002 0.0021 £ 0.0001 0.0022 = 0.0002
Human plasma 0.0015 £ 0.0001 0.0017 £ 0.0002 0.0017 £0.0001
Human serum albumin (4%) 0.0017 = 0.0001 0.0019 = 0.0000 0.0020 = 0.0002
az-Acid glycoprotein (0.1%) 0.25+0.04 0.26 £ 0.04 0.46 £ 0.02

The values are means + SDs from triplicate determinations.

1-3-ii) 7> &, ALt MFlEZHWeX~7 4 77— o in vitro X
AR
Zv b, YABIOIEAEOE FOFME T 4 KA o FaX— a0
THROMCIR~T7 4 77— rOR#7T e 77 A V% -/ un=F—FBIO
T UL AT 7 X —RUHE O WD 2 25Tt L7z (Table 11-3) , & Ot R,
23



Z v b, PABIOt NOFMETE, R ML BIOZ0RAR (17%~
36%) A EITHH S e, ML GEREER) 127 > MFMaF TIEEo Hiveiro
722, Ty FTEHINAVT v U BEA EI3MBRA SN EEICA LT T
Wh LRI, 2o, — R M2, M6 35T M8 72 b TNZ kR
MEHEESND MO X7 v b, PABLIOE FOAFMIEFOWTIORIZEIEW
THRH IR, EOEMEIT D 720> T, OO O AR EIT
LIpinoloZ Enb, M9 ZER<S ZIRMAEHIITIZ E A EAERK L2y B ST,

Table 11-3. Metabolic profiles of [**C]pemafibrate in hepatocytes from rats, monkeys,

and humans.
Ratio to total radioactivity (%)
Analyte Human
Rat Monkey

Male-1 Male-2 Female
Pemafibrate 33.67 (22.42) 53.67 (50.35) 69.59 (61.45) 73.07 (65.28) 38.14 (34.53)
M1 21.00 (<1) 22.50 (4.68) 20.47 (12.07)  16.83 (4.21) 35.96 (7.47)
M2 8.11 (5.64) 8.78 (5.73) 2.29 (<1) 1.33 (<1) 7.71 (5.20)
M6 12.76 (3.50) 4.37 (2.45) 3.49 (1.52) 3.95 (2.27) 4.71 (2.62)
M7 1.23 (<1) <1(<1) <1(<1) <1(<1) 5.34 (<1)
M8 5.83 (<1) 1.47 (<1) <1(<1) <1(<1) 1.17 (<1)
M9 8.49 (<1) 2.06 (<1) <1(<1) <1(<1) 2.34 (<1)

Any other metabolite  <2.62 (<44.96) <3.81 (<21.64)  <I (<10.48) <1(<14.93)  <1.56 (<34.35)

[*4C]Pemafibrate (5 uM) was incubated with hepatocytes from rats, monkeys, and humans for 4 h. The metabolites
were determined with or without B-glucuronidase/arylsulfatase treatments. The values in parentheses are the ratios to
total radioactivity without B-glucuronidase/arylsulfatase treatments. M3-M5 and M11 were not tested. Because M3-
M5 and M11 were separated from major metabolite M1, it was assumed that the generated M3-M5 and M11 levels

would be low.

11-3-iii) & MNFHEBR~T R, 7y MBI LEH W7 47T — 1k
I O DA 00 1 R R D S AT

MCI_~T7 4 7T — b ERFNvT7 47T — b &T v NERITVVICEHIRN
FIIROBE L% o mAEHRE & R o h#k % Fig. 1-2 (2R Lz, 3EEhhe
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NT A —H % Table I-4 (2R LT, [“Cli~7 47 F7—1b (1.0mglkg) %27 v

MR ARG LB O BT OWINERIL 2T% Th oz, Xv 7 477 — MDA
YRR, e R EERERE (Tha) BEOEEMAEFIRE (Cra)
%, TNFN 15%, 1B LU 34ng/mL Toh - 7=, HIETHEED AUCo+ (365ng
eq.- h/mL) (¥~ ~7 ¢ 7 Z—F (168ng-h/imL) ® 225 ThH-7=, —F, [MC]*
YT 47T — b Y MTRARE LB O ENT OWINERIT 4% TH 7z, -~
~ 7 4 77— FOEYFIIFIAER, Tracdd L Coax 13, TALEAL 87%, 2 KFHIE
L0694 ng/mL Th 7=, #¥EFHEED AUCo: (12,500 ng eq.- h/mL) I3~ 7 ¢
7 Z— h® AUCq.int (1,560 ng- h/mL) @ 8.0 ThH -7z,

(A) (B)

100000 7 —o—|V 0.3 mg/kg Total 100000 —o—1V 1 mg/kg Total

——|V 0.3 mg/kg -V 1mg/kg
S ~ 10000 1 _o_po 1mgikg Total 10000 4 —e—PO 1mg/kg Total
s
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Fig. 11-2. Mean plasma concentration—time curves of total radioactivity (circles) and
pemafibrate (triangles) in rats (A) and monkeys (B) after both intravenous and oral
doses. [**C]Pemafibrate and pemafibrate were administered intravenously (1V) and orally
(PO) to overnight-fasted male Sprague-Dawley rats and to male cynomolgus monkeys.
Mean £ SD for three animals are shown.
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Table 11-4. Pharmacokinetic parameters for total radioactivity and pemafibrate in
rats and monkeys after intravenous and oral administrations.

AUC,; or

. Dose AUCo-inf Cmax Tmax tuz Fa orF
Species Analyte Route
(ng or ng (ng or ng o
(mg/kg) eq.-h/mL) eq./mL) (h) (h) (%)
Intravenous 0.3 419 £ 51° N.D. N.D. N.C N.D.
Total
radioactivity
Oral 1 365 + 2372 48.4+25.0 2.0 N.C 27.3+19.7°
Rat
Intravenous 0.3 348 £ 26° N.D. N.D. N.C N.D.
Pemafibrate
Oral 1 168 + 332 33.8+16.6 1.0 N.C 145+2.9¢
Intravenous 1 18,600 + 1,600° N.D. N.D. 22.0 N.D.
Total
radioactivity
Oral 1 12,500 + 2,2002 1,100 £ 110 1.0 N.C. 740+ 12.1°
Monkey
Intravenous 1 1,510 + 300° N.D. N.D. 245+1.02 N.D.
Pemafibrate
Oral 1 1,560 + 860° 694 + 500 2.0 245+148 87.4+479°

[*4C]Pemafibrate or pemafibrate was administered intravenously in physiological saline containing sodium hydroxide
and ethanol (5%, v/v, monkey only) or orally in 0.5% methylcellulose solution to overnight-fasted male Sprague—
Dawley rats and male cynomolgus monkeys. Cmax, 0bserved peak plasma concentration after oral dosing; Tmax, time to
reach Cmax; Fa, apparent absorption ratio; F, bioavailability; N.D., not determined, N.C., not calculated. Fa and F was
determined by a relative comparison of the mean AUC values associated with the intravenous and the oral doses. Tmax

data are medians. The other parameters are means (+ SD) for 2 or 3 animals. 2AUC,., PAUCq.inf, Fs, 9F.

7 v FBXOHIZMCIR~ 7 4 77— b ZHERR O EG L 7B it
a7 A NERTIRENR v~ T A% Fig. 11312, B L OEF O
Ne T4 TT7— R T a7 7 A4 1% Table 15 127 L7z, T v b TIEARZE(N
K i~7 4 7T — N BRIETRED AUC @ 29%7% 5 6 5 EB 72 ks 72 -
e, YL TIEREMRIL 3% Tho7z, 7y MIEF TIE~7 77— 1,
M2/M3, M4 35 X OV M5 B2 ZHUETEED 29%, 1%, 5%:F KUY 3% & A Ex
FE AR SN oz, Ty MEPIIEINT7 77— K, ML, M2 B LW
M6 23 Z I E N E-BED 40%, 29%, 5%3 KON 7%k &7, SRR, Yov
MFPTII_~7 4 7T — 1k, M1, M2/3, M4 LT M5 BZNEIEEED
3%, 1%, 15%, 21%35 K TN 9% & A 3 & D RE 5 %2 6 72, YL ITiE ML,
M2/M3, M4, M5 35 LN M6 23 Z N E & G-&D 10%, 14%, 2%, 3%Is LT 4%
BEE S =y, =7 07T —bF (0%) 1XIFE A EHEES o T,
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Fig. 11-3. Representative HPLC radiochromatographic profiles of pemafibrate and

its metabolites in plasma of rats (A) and monkeys (B) 1 h after an oral dose of
[**C]pemafibrate (1.0 mg/kg).

Table 11-5. Ratios of AUC to total radioactivity and percentage of dose of

pemafibrate and its metabolites in feces after an oral dose of [**C]pemafibrate (1.0

mg/kg) to rats and monkeys

Ratio of AUC to total

Percentage of dose in feces (%)

Analyte radioactivity in plasma (%)
Rat (pool of 3)  Monkey Rat Monkey

Pemafibrate 29 3+3 40.1+11.4 0.1+01
M1 N.D. 1+1 28.6+4.3 104+25
M2/M3 1 15+11 4.9+ 0.8/N.T. 144+40
M4 5 21+8 N.T. 2.3+0.6
M5 3 9+3 N.T. 27+05
M6 N.D. 0 6.8+1.2 35+13
M7 N.D. 1 05+0.8 09+0.5
M8 N.D. N.D. 09+0.8 0.0

M9 N.D. N.D. 15+0.6 0.0

M10 N.D. 0+£0 0.0 0.0

M11 N.T. 0 N.T. 20+£20
Any other metabolite N.D. <12 <1.8 <5.1
Total 100 100 949+538 50.8 +1.1°

aUrinary excretion ratio was 1.9 + 0.4., ®Urinary excretion ratio, aqueous cage wash, and cage debris

were 11.0 £5.5, 3.9 £ 1.4, and 14.7 £ 7.7, respectively., N.D., not detected; N.T., not tested. Data are

means (+ SD) for 2 or 3 animals.
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ReT7 47T — bExE~r R L MEHRBR~ T A HEFIRN G- L
DR~ 7 4 7T — MBI OZOREY O %’LEP?%WE@%: Fig. lI-4 |2, =~
7 4 77— hOEMENRE T A — X% Table 11-6 12, KRR 55
M1~M6 ® AUC DOFEIE (AUCRatio) 8 & U~ f77\ IZXd5E l\ﬂﬂmﬂaizﬁ
~ 7 AD AUCRatio % Table II-7 IR LT=, X~ 7 77— b OImEHIREE
<~ 2LV e MFlaBgE~ Y A TEhole, Xv7 407 7—F (1.0 mg/kg)
RN G- L7z O WL OTEREH () 1T~ T 2B K0 T
fahi~ U AN EZIT o7 (ENEN LLB LWL R, —F, 287V
77 A (Cluww) BELWEFIREBIZEB T D0MEE (Vs) 1IXR~ T2 (Fh
Z¥ 4,800 mL/h/kg 35 KO0 4,200 mL/kg) LVt RMFflaB~ Y 2 (ZhEh
640 mL/h/kg 33 OV 380 mL/kg) T o 7=, X~ 7 1 7 F— ~ D AUCouinf IE 5}
~ 1A (230 ng- h/mL) Zikfe LCE MFHlBH~ 7 2 (2,000 ng- h/mL) 739
BEfEZE R LT, tue AN OIYEHRE R T 2 — XI5 R~ 2 & TR
fli~ o AR CHAHICABRZEZNRRD bz, b MEHlRBHE~ 7 2I2B81T 5
N2 T 4 77— hOREH M1~M6 DI SEFIREREITHR~T 2 L0 HEo
2o b MR~ v 2B 5 REMKICKT 2@ M1 BLT M5 @
AUCRatio IZXE~T7 A LV H 5 <, TOEITHICAEE CH oo, ¥R~ X
26T % e M~ 7 2D M1~M6 @ AUCraio lZFHFh 74, 5.7, 17,
78, B2 BX V13 ThH-oTz,
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Fig. 11-4. Mean plasma concentration—time curves of pemafibrate and its
metabolites in control mice and chimeric mice with humanized liver (humanized-
liver mice) after single intravenous administration of pemafibrate at 1.0 mg/kg.
Pemafibrate was administered intravenously in physiological saline containing sodium hydroxide to
male control mice and chimeric mice with humanized liver. Data are means and SDs for five

animals.



Table 11-6. Pharmacokinetic parameters of pemafibrate after an intravenous
administration of pemafibrate at 1.0 mg/kg in control mice, chimeric mice with
humanized liver and monkey.

t1/2 CLtotaI Vss AUCo.t AUCO_inf
(h) (mL/h/kg) (mL/kg) (ng-h/mL) (ng-h/mL)
Control mice 11401 4,800 + 1,900 4,200 + 2,400 230+90 230+ 90
(1,000,000 + 400,000) (900,000 + 510,000) (1.1+0.4) (1.1+0.4)
Chimeric mice with 15+13 640 £ 270° 380 +120° 2,000 +1,400° 2,000 *1,400¢
humanized liver T (390,000 + 160,000)° (230,000 + 70,000)¢ (3.2£23) (3.3£2.3)
Monkey* 25410 530 + 100 270 + 160 1,500 + 300 1,500 + 300
(270,000 * 50,000) (130,000 + 80,000) (3.0£0.6) (3.0£0.6)
Ratio® 14 0.13 0.090 8.7 8.7
(0.39) (0.26) (2.9) (3.0)

The values in parentheses are the values in unbound form. ?Data were reported previously (Japanese Pharmaceuticals and Medical
Devices Agency, 2018; http://www.pmda.go.jp/). "Ratios of parameters for chimeric mice with humanized liver to those for control
mice. °p<0.001, compared between the pharmacokinetic parameters in chimeric mice with humanized liver and those in control mice.

9p<0.01. ®p<0.05. The parameters are means + SDs for three or five animals.

Table 11-7. Metabolite/parent AUCRratio and chimeric mice with humanized
liver/control mice AUCRratio Of pemafibrate metabolites after an intravenous
administration of pemafibrate at 1.0 mg/kg to control mice and chimeric mice with
humanized liver.

Metabolite/parent AUCratio

Metabolite . Chimeric mice AU Cratio®
Control mice® with humanized liver?
M1 0.0018 £ 0.0018 0.021 +0.00° 74
M2 0.018 £ 0.005 0.014 +0.008 5.7
M3 0.017 £0.014 0.043 £0.032 17
M4 0.19+0.08 0.20 £ 0.09 7.8
M5 0.00057 + 0.00092 0.0057 + 0.0037° 52
M6 0.031+0.018 0.069 + 0.055 13

aThese were calculated using AUCo.: (nmol-h/mL). °P < 0.01, compared between metabolite/parent
AUCRatio in chimeric mice with humanized liver and those in control mice. ‘Ratios of AUCo.t in
chimeric mice with humanized liver to those in control mice. Metabolite/parent AUCratio are means

+ SDs for five animals.
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In vitro AR ClE_~7 4 77— F 5 M1 ~ORGEH D T /2R C
HDHEHESN, BEFT Lo B LOERERICEZIZIRD b o T, — 7,
Z v bR IO VIAEFICIE, MLIZIEE A EKBE ST, invitro IR & in
vivo MEF OREY 7 1 7 7 A MZTRBEDFRD Hivlc, 612, 7 v MBI
NNOFENGITREE LT ML AEICHRESNIZZ &206 (Table -5, Zi1Z£4
BHED 29%F LT 10%), M1 B LUV E 71T ML A RITIR AR L 7=,
ZOFE FMEAFFICHEIE S, BRI L > TS Sh, ML & L CEFIzHE
MEns LRI, —J, M23, MABIO M5 IZEL T, 7 v hoimiE
TIXFE L A EBB ENR - 7208, B0 ImETIRERERH S 7= (Fig. 11-3),
M2/3, M4 B L UIM5 1, ZOREENS —RAHMTH Y, invitro 55275 DT
DREECH 7o EHELE S L2, 26 OARKN TOAREIIMETZD, LTk
MAEFIZ A LT WO @B IC R~ T L HER SN, T bbb, fEERfL PR
H O ENRE DU E R 1T 721 T, MEEEMEA R K OWFRY A
DEEDL DML EHE L TNDZ LRI, & 51T, HrimfEFIciTEso
BIERED LRSI TWD Z Enn, EMORBENREICH A i
ThdI PR ivic, LEND, RIETOR~T7 4 77— FofR@ 7=
Ty ANMET v bEY TR, Youide MEERILPAHED O TRICEY) 72
BMET L ThD EHEINT,

Re 7 47T — b EREBFOMBERM T e 7 7 ANVOFEEIT T =) T 4T T —
FCHHRINTWD, 7=/ 7 477 — FORBNTITFEZELH Y (Mogietal.,
1995), 7=/ 747U U (FA, TEMEREY) L& FA (RFA) 17 v &
A X OO MAETEITHRE SN DY, HIFEEICxT 2 RFA OREELITA X
DFNT v FEDHH 3 fEE (T b BEBUNEED<19.0%, 1 X : iBHS[E
D 56.2%~66.8%) , —J7, JRRLFEIZBE LTI, ERADTHDL 7=/ 7 47T — 1§,
FA 1 L O'RFA Ot (G- &ICxHT 5HE) O£/, 7=/ 747
T—hrORETa T ANETT Y FEAXTHEULTWS (T b A XDJR:
Fhznmtansd SN T, 54%,2.0%8 L 07.2%,793%, 7 kA
XOHE . ZHEI T7.8%,75.6%, 20.7%,722.6%%5 L N5.5%,79.1%), ¥ T 47
F—h e T2 )7 47T NOWFOMPERH T 07 7 A VOREHEIL, AP
FOV E I3t ORI K B LR ST, T, ERERERNE, Bk, B
T VAR H —OFX e BB O NS STV 528 (Chuetal, 2013),
FFECY IAI: b T o AR—H —0ATPs DB B LI OMHE T 0 7 7 A MI =7 A
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Pl FTHEEILTWS (Shenetal., 2013), & 512, H=27 A PILIIFERDY
AN T U AR—H—=REET XN T OO TRICEH
THDZENRESINTWD (Takahashi et al., 2013), LLEDE, Y385k
RSO RS LOPEIEA B MZEBILTERY, X~7 4 77— oM
W77 rAb e MIBEELTWD EHERI T,

I, B MBI AR, ok L0t o FHllc e MR E~ D 2D
HHMRENTWAT7-% (Bateman et al., 2014; Kamimura et al., 2017; Miyamoto et
al., 2017), A#F5ECE MFHifaii~ 7 22 HWT, X~ 7 4 77— FOJEER I
FREMOREZREL, ZOFHAMEERE L, X~ 7 47 7 — &t M
fa A~ U 2 EIRN B G U7 BS, g E 2 & LT M4 36 LU M6 23 %
sz (Fig l1-4), S 612, “ kML B EE LT X ToREHm D AUC
IIXtE~ T 2 X0 e MTFMlagi~ v X THHMICEREICE S, B3y
R 7o 77 A NEHTDHEHEINT, L, AFRICBIT &G L L
T, MEEREORBEZRINT 57208 b (RO#KE) &3R5 IRNES
TEL LD, BROBGERHE, HEED WIS N-%, BERLFICBITT D
AN 32T 2/ O NTE e & TR (W@ R) 2B ET 20N H 5 & #HELS
ST, U bk, B MFlagiE~ U R I~~~ 7 77— hDOt MNEYERE
TRICHER BT T LV Th D EHER I,
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Fig. 11-5. Proposed metabolic pathways of pemafibrate in rats and monkeys.
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W22 Bate LT, b MMM~ O 2 0 EyEhie 2 ke 4 5 F 238
FRE/XT A —Zfl (Clota, Vss BE N AUC) Z Xt~ T 2B L /LD/RT R
—Z L L=, v MFMlEBHE~ v 2B T D 3EWENE X T A — 2 i (Clota,
Vs BLNAUC) 1, X~ T 2 L0 &P TEVWMEZLZ R L7z (Table 11-6), t
F OATP ZFEH L TV D LRI Dt MNFBE~ Y A ZHARI~v 2 L0 ¢
—HED AR F L DIBEBINE N EvE, B RO OATP Z L7-E D IALREIZ~
U AZEBT HREEN R I D IAARE LV bRV EHEZZ S 415 (Salphatietal., 2014) ,
FFELD AR b T 2 AR —H —0ATPs OIEB I VOEE e 7 v A VT =74
Pl FTHEELTWASZ L35 (Shenetal., 2013), b MATHIfABHE~ & A
DIEMENRE /R T A —ZERT /IR L Tz R STz, EE KB RE
DWERTTHHMFEEAMAEOEET 5700, FFEOMBEE AR GEORE
HLERET L7z (Tablell-2), [M¥Cl_~7 477 —h& 4% b MFET LTI ED
E IERE A 2213 0.0017~0.0020 & K23 > 7278, 0.1% al-BRMERERE 1 & O M IERE
AT 025~046 LEEEEZRLIZZ E0D, B MIUET LT I VN EE
REEGEATHD EHE SN, 51T, v 7 4 77— hO~ v A MR
A (0.0046~0.0048) IV /LB L Ok b (0.0015~0.0022) LY HEoT-, B
MM~ O ZADMIET V7 I T FT7VT I U TRE D EE HD o
TWB7=, b MFMaSE~ Y 23t R ERBOEBEARBAREH T 5 & H#HR
SND, &I T, KHEEYERE T A — X% MAEE B ISR XL 0 IERKAT
IZHIELTYH, b MAREH~ T 228 2EWENRE T A —Z i (CLota,
Vs BLNAUC) 1%, e~ TR0 &Y ICiiVWMEZ R L7 (Table 11-6),

Ubns, rkldte Mgt~ o 2 X e MESR P REHY & FE 4
HI-ODOHERBEET VLV Th D EHEI N, FIT, & MTMlaBgHE~ ” 21X
X0 BIREINDRL, WEWEOLBEEN D2 TELAIELH D720, &
N SR ERERFIRIC BT D B2 5 5 O s #ifF S s,

H5HET /NE
FHME 31T % invitro (E 7' e 7 7 A4 viL, mEHFREm 7 7 7 4 v
EHIp D BB N LT T, MY O THIZIBWTIE, in vitro D1

BT TR, SHABIOEHL ZEE L-ERNA20ET 50 E-1%e FATHE
Jafi~ o A & H iz invivo THIZRVBAHTH D EHEE I,
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5 FEHERRTFIEIC L DR YR 5RO R

5 1E WS

FEAEAF B ORI L OVHLAE B AR HR R B A RSP IC BlGER oD femiiie
FEICRET DEET VT K 2EMMEERO Y 27 5L, —fRiziEkiz
ROMERNRD D, LVERNARFEE LT, MHAMERRL HEEREROEN
TOENE 2 EREMNORFFIIC R T 3 L ONIREHREHEE 25 E Lz
PBPK EF /LIRS T 5 (EMA, 2012; FDA, 2020a; MHLW, 2018) . PBPK
TBTVIE, MEgeEE, Mt A, REEEREEEOAHTIHER, EHo
NETAME O AR E 20 OB L PRV BN 72 & N IROE R L, Al LU
KT VT T o ZEOEYERBFHERZ B E 2 72 A = X ATES<EHE
B2Ry72e57 10 CH D (Rowland etal., 2011), s OB4TI, MmitE&#
EB X ONAARMEEBE L-WEIC A TRl L, EYoif s s I O R
EHER O T Z ATRE L 95, PBPK &7 /WIZ X BfMTHE R, AL - HEB X
WEEMEOREICHWAS Z LN TE, K, EWHEAEERO TR, & ME
HHEEOREL IOWNELCB T oML - HEOREICEHTHS, I HITIE,
PBPK &7 /LI, invitro & invivo IZBIT 5K /3T A —X DTtz 50 ET 5
72T <, WERICBIT 5K /NT A —2 OEEBOHEFEIZ B,

RO RHEMIZFESL v =2 L —¥%—T&H % Simeyp (34 H 72 PBPK > — /1
ELT—RENICRIH ST 5 (Jameietal., 2009), Simeyp B2l A DR,
FFimyEDZE b, o RkE S, mEE AR, P450 BEE R L OBERRICET
TERMEET N, B - FFEEERE (Child-Pugh 20812 X 2 ATREE) OfAE O£
T E R HABIAENTE Y, FEFEFE TIPSO IETEOIR T, —i
DIWYBHRE /R T A — HED BEE FATI U2 BB E[E STV 5  (Johnson et
al., 2010), — 5T, HFREERFCISIT S OATPIBL ® mRNA O T id#ME ST
W5 2S, OATP1BL OIEMEDAR FIZ#HE 2372 <, Simeyp (ZITMAA EN TV
v (Lietal., 2015), X~ 7 1 7 Z— ~E OATP1B1 (2 & Y IFlE~E Y iA E i,
P4502C8, 2CO9 B LUV 3A4 IC L s 7= (Fig. II-1), PFHZEZZT T2
<, FR& 7RJRREIC X DIEMHEEE) OB L IEfRIZ B W TIT D AR & 5,
OATP1Bl (3~ 7 4 7T — F2iF T72 <, HMG-CoA i#TtltE DFLEHRIA ¥ F
VG < OERLOEXRICED S 720 (MHLW, 2018), AFREERICBIT S
TEMHAER T OHEE X E SRS O ER BT 2 KipEire s KOS EER 0¥
WIZHHTHD, AETIE, X~7 477 — h® PBPK 7T /MBS 5 HEYE
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MENRT A —HEEREL, REBOEWHAEEREZTRIL-, 2512, b ML
HER R RS 2 D Clgcii b9 % 2 & ¢, AFEERICB T 5 OATPIBL iG M4
FOHTHLMMNE L, B - FFEEERE T 25 3HYFE B EH ORI 2R A7,

O HO.__~
. Metabolic | \L
O/\/\N = %COzH Hepatlc AN O WCOEH
s 450 20 L L. | Excretion |
o*\:gcm - O:Prt;:(& = pas02c8 o*\;\&/ cfa: m
@ 2C9/3A4 =
Y/
Pemafibrate Demethylated form

Fig. 111-1. A putative major elimination pathway of pemafibrate.
o 2 81 FEEA RS L OSBRI

1-2-1) LB L O

NADPH-P450 L 47 2 —BEHDOFFI/7ay—h QT 4DHNAN, 24Dt A
W= 7, 28DT 7V AFRT AV IANBIO240T V7 AO RF—) BILY
FHHLZ & & P450 (% Corning f#:7H AF L7z, RFED P450 77 1-F 2 BRI A
HeL7z7—n e MNFIZ e —2 (Silensomes) %I 7 1> —2 (60~
150 A® HE A K —) (X Biopredic International tt:7>5 AF L7, DMEM LW
HBSS (X Invitrogen #1725, HEPES (X4 74 7 A 745, [PHIY IX T,
FHI= A Fey 3B L OPH]|2 L v A b= F4 7 #~7F K ([*H]CCK-8)
I% Perkin Elmer f£:722 6, XT3 I VB LNV 7 v ARV > Al Sigma-Aldrich 1
75, Kol43 (X Toronto Research Chemicals #:2>5 AF L7z, AT (43 4
DHEAN, 1D AR= T, 4ZDT 7V HZRT AV IANBIO 240727
A) 1% ThermoFisher Scientific #1:72>5 A L7z, OATP1B1 %7-i% OATP1B3 % i
b MM (HEK293 flifid) 5K O ¥ —%E A L7 HEK293 flifidix
SOLVO Biotechnology #1:72H AF L7z, & DOAldFRIKIS T OV 04T H O ik
mnAfEH L7,

HI-2-ii) & MZBTDH~7 77— hO invitro MR,/ MR EE o
I 500~10,000 ng/mL D[MC]_~7 4 75— b &ML= b LK%
37°C T30 43fA ¥ aX— b L7, m00BE L TlsEE 457, ik X O
BN ORSEIEE 2 KIK v FL—ya v Z—THEL, X~7 475
— MO MR 2 A X 0 B Uz iR iR A b= (i R )
S (MEHRE)
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H1-2-iii) & MiFI 7 vy —AB IO b P450 73 FHEFELR 2 W Te <7 ¢
7' Z — k@ in vitro FEHE MO AT

P450 2C8 iEMDIEHE TdH 5 /37 1 X &)L 6a-/KEefbiEM:, P450 2C9 iEMED
BECThHLY 77 =77 4 KEEEIEMER LU P450 3A4 {EHEOFRECTH LT
A R AT | 6R-KEMLIEIEA, i E i 290, 3,000 35 LT 5,900 pmol/min/mg
protein T H b MFI 7 m Yy —2&2HEH L7, KRE0S5uUM OMCIX~7 17
Z—hrxe NFI 7Yy —2BLOt N cDNAFEIL P40 S 7y —A (= b
—/L, P4501A2, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A4, 3A5 3 L1 3A7)
725 N2 NADPH #4552 (pH 7.4) & 3L12 37°C T0~20 /oA v F =X— kL
2o 2% XM : 72 h=hrVU /L (2:3) ZHWTHREH L, HPLC TH# L /=14,
F7 T A SRR AR TR A E LTc, A— N T T —, Ty Y—,
T LA —T, WRERIE, 777 v aral s %— (Agilent Technologies
1) 23N S 3072 Agilent 1100 3 U — XD HPLC ¥ A7 A (2% E L 7= Inertsil ODS-
3V 7 A (46x150mm, Rif-H+ X :5um, GLSciences tf) # MW=/ v~
NTT T 40— X0 G B LT, BEIMRE LC01% (viv) XE (BE)
A BXOTE r=1rUv (BEHEB) AL, LmL/min OFGHET, RO
M7 e 7o na2MH L AR 0 00D 28 £ CliBEi B oF4 (LT
B%) % 40%7>5 65% F TEARAIIC F5 -S4, 28.01 537025 32 70 £ TiX 40% & —
EL LT, BEYEL LT T7 77— L, E®lLl, & MFI/ R
V= AP OEAIEMEE (fu mic) (FHEELDEECHMLE, X7 077 —
N DRI EE — R Eh AR > & e/ RIEEZ O THE LN EREE EE (K,
mint) 6, EH 27 U7 7 A (Clind 2R ML, fu mic THIIE L72 (CLindfu,mic) o

11-2-iv) ¥FED PAS0 43 FFEAIBRINAICATEIL Lo e NF 7 vy — 22 Hne
R~ T 47— kD invitro Z5-R O
FEHEPEE 0.2 mg/mL @ P450 2C8, 2C9 721X 3A4 # NEfL L7 7 v — A
(Silensome) & xfHH Silensomes (P450 # AR~{Ffb L CwWwirnwi ey —2A) &#H
W, X~7 4 77— b EE7= (Parmentier et al., 2019), Silensomes,” %
& Silensomes @ P450 2C8 IEEDFRIETH DT E T T X 0 DT AT T )UAR~DR
HHEYE, P4502CO EMEDIRIECH DY 7 v 7 = F 7 4 KERLIEYE, P4503A4 1%
PEDIEIETH DT A M AT 1 6B-/KE-LIE R LU P450 3A4 TEMEDFRIETH
H=7 =V UERMBIEMEIT I 98,850, 380,°3,000, 0.0,7420 35 L Tr 89,
450 umol/min/mg protein Toh o> 72, IRE 05 UM O~ 7 4 7 53— &
Silensomes 3 & Y NADPH #4252 (pH 7.4) & & $12 37°C T 0~60 431 > 3%
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2a_X— KL%, TEr= UL AH /) —) (1:10) CTHREHA%, KK o~ K
T 4 ——F T NERS AN~ T 4 77— FOBEEZRIE LT,
Agilent 1100/1200 2 Y — X HPLC A7 A (Agilent Technology 1) (2% E L 7=
Cmmd“kaﬂSMGHiﬁ?A (2.1X35mm, Ki{HA X :3um, Shiseido f) %
Hniera~ 7o 7 4 —IZX 0ot SamiE Uiz, BEE S LT 01% X2
(BEMHA) &7k F=F ) v (BBENME B) AL, HA% 0~05 3B LW
7.51~8.5 431% 0.3 mL/min 72 5 CNZ 0.51~7.5 4313 0.4 mL/min O T, RO
H7a 7T LNEMHER Lz A% 0~05 278 LU 5.01~8.5 /03B EIFH B O
A (LR B%) % 30%, 0.51~5 4713 90% & —7E & L7-, AP14000 & &43417t (AB
SMxﬁ)%%wtTWMM&my4/&~7m4X%%th4ﬁ/%~Ph
K DEESHTIC , ORI GE R Uiz, ~X~7 47 T — b ORI -

HiER 2> & e/ — %&%ﬁw(%%htﬁ% FHETE (Ko, mint) 75 CLinfii %
B L7z, 5% (CR), 4 P450|Z2331F 5 CLint (CLint, paso 2cs, CLint, paso 2co 33
L O CLint, pasozas) (FIRADSLHEM LT,

CR=1 - Silensomes (Z3F % CLint” %I Silensomes (23317 % CLint
CLint, paso2cs, CLint paso2ce 33 & TF CLint, paso 3as=CLint,” fu, mic X CR

11-2-v) & MAEREA ARk 2 iz~~~ ¢ 7 Z— @ in vitro {H{LE %
IR D R A

I-2-ii 1ZfEVY, Caco-2 MildDHBERREZ I L7-, [“ClX~7 147 F7—F (1.0
uUM), P-gp O EURIFELEPH] Y 25 o (LO M) F 72 1 XL it = & (BCRP)
O A PH] = 2 | &7 > -3-ifE (0.1 pM) % & T» HBSS [10 mM HEPES (pH
7.4) ZEie] % Caco-2 AR AN & 72 I ZEE AN AN L, 4 Refi] o1 > %
aX—3g Uz, THEGHEA ) & FE RN F 72 (X EE AR 2> & THSR AR~ D 12
WEAZRE L, Ppp 2R L2, &51T, P-gp 3 X BCRP O HUAIFFHLER]
B ZRY A (10 pM, Ki: ZRZFNn 118X 1006.7~7.8 uM) (Xia et al., 2007)
B IO P-gp 0 HMAIFIPHEAZ 331 (30 pM)  F 721% BCRP o #L7R AFH A
Ko143 (1puM) IZ X ABEOEE G KRG 7=, FEEBRMA L OTESEA D 5 FEiE
L7230 O I BRI 1 IRk v F L —a v h o o 2 —THIE L=,

l1I-2-vi) & b OATP1B1 F7-i% OATP1B3 ¥EL A% H =X~ 7 7 F7— D in
vitro BV A7 U T T v A DR
[“C]t~7 47 Z— b (1.0 uM), OATPIB1 D HAIFELET [PH]= A k1 »-3-
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fiil% (0.05 uM) ¥ 7213 OATP1B3 D ULRIFIHIE [*H]CCK-8 (0.1 uM) % & Zr HBSS

(pH 7.4) % OATP1B1 & 7=i3 OATP1B3 ¥El HEK293 flifd7e & N7 ¥ — %
N L7 HEK293 s L, BV A& % Bihs LT, EIRZBRE L721%, K
W L7= HBSS Z¥s/NL, 0.5 72132 93 CHUV IAAZK T ST, IRISHINE A K
# L7= HBSS T¥E#%, 0.1% Triton X-100 T rA[¥EAL L7z, FEMERIS L O+ o
R IRIR Y v F L—a v o X —CHIE LTz, 750 ORI % 1
MLT, EEEAEL L TYVMET VT I v 2HWEAIREICLYVERY
TP A E U, MR i BE R (disintegrations per minute/mg protein) % AEFEIR
D HE (disintegrations per minute/mL) TERL T, HViAA&E (Vg, uL/mg
protein) ZHH L7z, BViAZRZ U T & (ul/min/mg protein) [Z&k=Xn65H
HL72 :CL= (V4 2min - V4, osmin) / (2-0.5), OATP1B1 % 7=i% OATP1B3 % #i
HEK293 fila~DH VA7 U T T U ANHARY X —%8 A L7- HEK293 #fifia
~ORVIAB 7 VT T A& L&, BBV IARZ VT Z U AEHE T LTz,

1-2-vii) & FEFERFI 2 A2~~~ ¢ 7 F— b O invitro BV JAFRIEPEDFE
fiff

OATP1B1/1B3 D SR IE = A kT VA —/L 17 7 V7 1 = KO JFHEfE -~
DELY IAFEFE L, 37°C T 14 pmol/min/mg protein, 4°C “C 3.0 pmol/min/mg protein
T D IFHNE % H L 7=, Krebs—Henseleit £z (pH 7.4) % T 2.0x10°viable
cells/mL O iFAHfafREIE 28 L7z, &RET 1~100 uM DO[MCl_~7 4 7 F
— N &5 R EIR I B OMBRER 2 I L, BV IARLZ MG L7z, 37°C T
05 £72iF 2 3D A »F aX—T g 1%, BWEEZZDEIK)bMiaz LI 0J7
ECHBEL, MUSEEIESET-, B 1.015 g/mL O U a— il &Rl ORA
MO TEIZ 2 M AKERET U O LK (TR VR 2L eEnTF = —
TNA U F 2= g VIREMO—IRE IR Lictk, w050 BE L 72 (R
J& Zami LT VIS BAT LIz ) s T VT TA v Fa—13
v U 2R UT-1%, m LT =—7 20 L, Eo s L FTEE v v
FL—va R AT L, WL EZ ST TEiE 2 M IERRIRIK CH
%, EREtE v FL—va v BT TAERAL, MKV FL—va Yy
A —THEREZIE LTz, Mld 7= 0 o fhteR: (disintegrations per minute/10°
cells) A »F 2_X—3T g UEEHLO HTRER (disintegrations per minute/uL) TER
L C, B0 iA A& (Vg, uL/10%cells) % i U 7=, #I1HH Y 3A Z5E FE (v, pmol/min/10°
cells) 1FRADNSBHEH L7 :v= (V4 24 -V 054) / (2-05) XFEEHRERE ([SD.
KIZ, Phoenix WinNonlin (Certara 1) OIE#EE/N _FIEIZ LY FTXNEHNWT

38



T4 wT AT L, FRNTA—HE [Kn: STV ZAEH (UM), Vimax : K
B0 GAZIEE  (pmol/min/10° cells), PSat : REENEIIEIZ X D2HUV IAZZ VT T v
A (pmol/min/10°8cells), CLep : FEfAFITEDE Y AL V7 Z > A (pmol/min/10°
cells) ] =% L7,

V= (VmaxX[S]) / (KmX[S]) +C|—PD><[S]
PSact:Vmax/ Km

HI-2-viii)) ~<~ 7 4 7T — k@ PBPK &7 /WZEBIT HEpERE RT A — HEHDP
TE7¢ B NZ PBPK &7 /L O fGER K OVE A

(ARRHEE I HE-S5 < Simeyp & 2 = L— % — ver.18 (Certara £) (Jamei et al.,
2009) b T, EHNDOFEHRBLOBARICBITE T 4 77— FOTALEB LY
N7 477 —h 01mg HEDRFEEEMIEE (http://mww.pmda.go.jp/) @ M 4E R
EHEE T, X~7 77— DO PBPK ET/WVIIEIT HIEYENRE T X —
ZEAREL, HxZee MR EWHER 21 L7 (Fig. [11-2 3 KO Table 1H1-
1), ~~7 4 77— rOMSBEEBIFEGR, Mk mIEREL, P4502C8, 2C9
BLO3MAIZEDEAGZ VT T A, PSaa B8E O Clep 1%, B hLK, 70
V— 4, R X OSEZR 2 AW invitro RICE VIEIE L7Z, b MEEER
BARREL Pesr O HIHE & LT, ADMET Predictor (Simulations Plus £1) 2317 %
THIE (1.9x10% cm/s ) A4 L7=, OATP1Bl ® CLin ®#IHIE & LT, #E
gt 1% OATPIBL I L AWt EE L, B MIFMIEIZIS 1T D PSact (53 pmol /min/
108¢cells) M L7z, TV AR—HX—D CLinlII 7 Y —21EH (mg) I
i (@, P77 AR—F—BBIOHEREELZEL T, FEators V7
T VAR LT, (AROERE L LT Simeyp ¥ = L— X —® Sim-healthy
volunteers (b= —m v "OEP ANIZEE) ZREL, HEFHAIZ04mg D~ T ¢
TI— b EROBRE LEBEON~T 07T — FOMERRERHESZHH LT,
Pert 33 2 O OATP1B1 @ ClLint % #xciifl: L7,

NFEZEZ R T 572912, APBPK 7 /L& HWTHAAN (Sim-Japanese) (2
B AMABEPREZ TR L, 512, /i A28V T OATPIBL BHERTH 5
V7 7o EHEBIFRA LD~ T 4 75— Oy EiEL S I 2 L —
varl, KRETNVOZEMERIELTZ, Chax, AUC BLOEHOZ VT T A
DFHMEE R~7 77— b 0.1mg HED HFEEEHMEE 2 Fo# o SEHIE 2 Hels L
7o BEEDHIMIEAE L LT, KW ERE T A — X O FHME & T HIE O Tk
MN2MELUNTHDHZ L & Lz, OATPIBL OFHERIE L CTHEA LY 77 B

39


http://www.pmda.go.jp/

Vo (BEEmTHEEIREE - 2.9mM) 1XIE{EE @ P-gp & BCRP (Simeyp (231 % Ki :
TNEN24 BV 20uM) Z%ERICHFEL, X~ 7 4 77— ORI Z{EET
L EHEER I 7=, Caco-2 AEIZRB W T, P-gp & BCRP (2 X Aiika v 7 o AR
Uy AICEVIZIERBICHE LR, ~X~7 4 77— hOTED & HL R~
DT 2.4 fFEMN L72 (Pap @ 4.9X10%cm/s 705 12X 10 cm/s (248 H0) , -~
~7 47 5— D P-gp BLVBCRP IZBIT %35 A —ZITMHAAE R TR
e, V77 EOPHRRZET 5 Per IXTHILE O P-gp 35 L OV BCRP %
SEECHELZE L, 247 (22X10%cm/s) T E L7z,

FFREE B E 1T T, OATPIBL @ mRNA [EfdE A & T 0.65 f5IfK T3
LHZENRESHTWD (Lietal, 2015), UL, HEERICBIT 5
OATP1B1 OiEMITI AR TH Y, Simeyp @ Child-Pugh 704 A 3 X O B OAFRHZ
O RARDRHERNC 1T 5 OATPIBL DiEMEIL, T NN Z O % E#iH &
NTWb, £Z T, Child-Pugh 3% A B LB BRFIC~7 77— & HiA|
5 LIcBRoEYERE T — 2 2 W TRk 2 2 &2k, IFREFRICBT
5HR= T 47T — F OO OATPIBL OEA 2 U T 5 A (Clim) ZH S E
L7z, Simcyp @V 7 7 B2 v PBPK EF/LIZH# STV % OATPIBL %41
L72HUY A D in vitro e K & JHFRERFOREITIKF L, X~ 7477 — b
ERBRDOEIE TR T L7EEZRRE LT,
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Table I11-1 Trial design for each simulation

Victim drugs Perpetrator Age Proportion No. of Duration
Process No. Subjects Pemafibrate, [E]ru . range being subject  of study
QD g (years) Females  per trial (h)
Development 1 Healthy Caucasian 0.4 mg, Day 1 - 21-45 0.5 20 0-48
1 Healthy Japanese 0.3 mg, Day 1 - 20-30 0 8 0-48
Validation ) Rifampicin, QD
2 Healthy Caucasian 0.4 mg, Day 1 21-45 0.5 20 0-48
(600 mg, Day 1-2)
Modification 1 Child-Pugh A - 44-62 0 8 0-48
0.2 mg, Day 1
of OATP1B1 2 Child-Pugh B - 54-71 0 8 0-48
Extrapolation for drug-drug interactions
S 1 RI 57-72 0 7 0-48
Rifampicin . .
. Rifampicin, QD
(OATP1B1 2 Child-Pugh A 0.2 mg, Day 1 44-62 0 8 0-48
inhibit (600 mg, Day 1-2)
inhibitor) 3 Child-Pugh B 5471 0 8 0-48
1  Healthy Caucasian 0.4 mg, Day 1 21-45 0.5 20 0-48
Sacubitril a
2 RI Sacubitril, BID ~ 57-72 0 7 0-48
eline i (97 mg Day 1-2)
inhibitor) 3 Child-Pugh A 0.2 mg, Day 1 g Day 44-62 0 8 0-48
4 Child-Pugh B 54-71 0 8 0-48
. 0.4 mg,
1  Healthy Caucasian Day 1, 4 20-43 0.4 20 0-145
Clopidogrel a ' Clopidogrel, QD
(P450 2C8 2 RI o (300 mg, Day1; 2772 0 l 0-145
S .2mg,
inhibitor) 3 Child-Pugh A g 75mg, Day 2-6)  44-62 0 8 0-145
Day 1,4
4 Child-Pugh B 54-71 0 8 0-145
1 Healthy Caucasian 0.4 mg, Day 9 19-43 0.5 20 0-240
Fluconazole 2 Rl Fluconazole, QD 57.72 0 7 0-240
(P450 2C9/3A4 ) (400 mg,
inhibitor) 3 Child-Pugh A 0.2 mg, Day 9 Day 1-10) 44-62 0 8 0-240
4 Child-Pugh B 54-71 0 8 0-240
1  Healthy Caucasian 0.4 mg, Day 6 19-34 0.5 19 0-168
Clarithromycin =~ 5 Rl Clarithromycin, BID  57.75 0 7 0-168
(P450 3A4 _ (500 mg,
inhibitor) 3 Child-Pugh A 0.2 mg, Day 6 Day 1-7) 44-62 0 8 0-168
4 Child-Pugh B 54-71 0 8 0-168
1 Healthy Caucasian 0.4 mg, Day 12 21-45 0.5 19 0-312
s Itraconazole®,
Itraconazole 2 RI BID 57-72 0 7 0-312
(P450 3A4
inhibitor) 3 Child-Pugh A 0.2 mg, Day 12 (200 mg, 44-62 0 8 0-312
Day 1-13)
4 Child-Pugh B 54-71 0 8 0-312

QD, once a day; BID, twice a day; No. of trials, 10. 2Severe renal impairment (GFR < 30 mL/min); °The

formulations were capsules and solution.
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Model development 1

New substrate \
Physicochemical parameters
« Protein binding and blood-plasma ratios by experimental data
Membrane permeability
* In sifico human jejunum effective permeability (P.¢)
* Liver passive diffusion clearance by experimental data
Elimination
» Determined kinetic parameters for human P450 2C8/2C9/3A4
+ Determined uptake intrinsic clearance for human OATP1B1 (CL;y; oatpip1)
» Calculated renal clearance by human renal excretion ratio /

Model development 2

« Oral administration in Caucasian by adjusting P and CL,; oatpig1

Model validation

» QOral administration in Japanese
» Co-administration with rifampicin in Caucasian

Model extrapolation

» Co-administrations with several drugs in special populations
incorporating decrease of CL,;; oarpig4 in hepatic impaired patients

Fig. 111-2. Flow chart of the stages of development of the pemafibrate PBPK model
established in this study.

AFRICB T DV I ab—a rOofmE SR, K58, BEHEBIORE
[ OFRERT A TR ER 2 IR E Lz (Fig. 1-3), V77 vy,
Tnaf—nBIOA ~T aty — L Simeyp DILEM T A 7T U —IZHE#H
7= PBPK EFLAEHWE, 7F V) 2u~A i, FHEAWTA 7T —
ICHEE S 72 PBPK B 7 /112, BE# O OATP1BL O in vivo FHEE%L (0.45 uM)
ZiBMLTHWE (Varmaetal, 2017), 7 E RV BN v R7 LV,
BE#R @ PBPK &5 /L & W /= (Linetal., 2017; Varma et al., 2019) ., AHFZEIZ 1>
THR LSRR ER OB ER IO N 7 v AR =2 — x9S LEERIC
B9 % /37 X — % % Table I1-2 (27”7,
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Table I11-2 Inhibitory effects of evaluated drugs

Enzyme / Ki (UM) [Ki (M), Kinact (W™)]

transporter  Rifampicin  Sacubitril  Clopidogrel Clopidogrel glucuronide Fluconazole ~Clarithromycin  ltraconazole
P450 2C8 25 - 2.8 0.044 [0.12, 2.8] - - -
P450 2C9 - - - - 18 - -
P450 3A4 15 - 4.7[87,3.2] 0.32 11 8.7[12,2.1] 0.001
OATP1B1 0.067 0.076 2.0 55 - 0.45 -

P-gp 24 - - - - 4.0 -
BCRP 2.0 - - - - - -

Ki, inhibitory constant; K, inhibitor concentration causing half-maximal inactivation; Kine;, maximal inactivation rate constant.

Rifampicin DDI

Pemafibrate — Pharmacokinetic analysis
0.2/0.4mg
Rifampicin - -
v v
600 mg : i i
Day 1 Day 2 Day 3

Sacubitril DDI

Pemafibrate

Pharmacokinetic analysis

- >
0.2/0.4mg
Sacubitril v v - v
97 mg 1 : i
T
Day 1 Day 2 Day 3
Clopidogrel DDI
Pemafibrate — Pharmacokinetic analysis _ Pharmacokinetic analysis
0.2/0.4mg " i
H 300 mg 75 mg 75 mg 75 mg 75 mg 75 mg
Clopidogrel 2“6 /- W e NN
300/75 mg } } } } i t }
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Fluconazole DDI
Pemafibrate — Pharmacokinetic
0.2/0.4mg analysis
Fluconazole SN N ST, S S S S . S
400 mg 1 1 1 1 1 1 1 1 1 1 1
I 1 I 1 1 1 1 1 I 1 I
Dayl Day2 Day3 Day4 Day5 Dayé Day7 Day8 Day9 Dayl1l0 Dayll

Clarithromycin DDI

Pemafibrate —  Pharmacokinetic
0.2/0.4mg analysis
Clarithromycin B A e e T e e A e o e o
500 mg 1 1 1 1 1 1 1 1

I 1
Day 1 Day 2 Day 3

Itraconazole DDI

1
Day 4

1 I I
Day 5 Day 6 Day 7 Day 8

Pemafibrate Lharmacokinetic
0.2/0.4mg i analysis
ltraconazole w5 w W W W W Y W Y YV YV
200 mg 1 1 1 1 1 1 1 I 1 1 1 1 1 1

1 1 I 1 I 1 I 1 I 1 1 1 1 1
Dayl Day2 Day3 Day4 Day5 Day6 Day7 Day8 Day9 Day 10 Day 11Day 12 Day 13Day 14

Figure 111-3. Trial design for simulation of co-administration of several inhibitors

with pemafibrate.
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Fig. I111-4. Concentration dependency of the uptake of [**C]pemafibrate in pooled
cryopreserved human hepatocytes. The closed and open circles represent the active +
passive uptake velocities and active uptake velocities, respectively. The data are presented
as mean + standard error (n=3).
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7= (Table 111-4),
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46



Table 111-3. Parameters used in constructing the current PBPK model for
pemafibrate.

Parameter Value Source

Physicochemical parameters

Molecular weight, g/mol 490.55

n-Octanol:water partition coefficient, log P 5.64 ChemDraw
Acid dissociation constant (pKa) as monoprotic acid 3.58 Experimental
Blood-to-plasma partition ratio, Rs 0.55 Experimental
Fraction unbound in plasma, fu,p 0.0016 Experimental

Absorption model: advanced dissolution, absorption and metabolism (ADAM) model

Human jejunum effective permeability (Perr), 10 cm/s 0.93 Optimized to clinical data

Fraction unbound in enterocytes, fugut 0.048 Simcyp predicted
Distribution model: a full PBPK model using Rodgers and Rowland method

Distribution volume at steady state (Vss), L/kg 0.097 Simcyp predicted
Transporter: permeability-limited liver model

Hepatic passive diffusion clearance (CLrp), PL/min/108 cells 131 Experimental

Uptake intrinsic clearance for OATP1B1 (CLint, oaTr1B1),

uL/min/108 cells 2,306 Optimized to clinical data
Elimination type: enzyme kinetics

CLint, p4s0 2cs, UL/min/mg protein 53.5 Experimental

CLint, p4s0 2co, UL/min/mg protein 255 Experimental

CLint, p4s0 3a4, LL/min/mg protein 16.2 Experimental

Renal clearance, L/h 0 Renal excretion ratio < 0.47%
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Fig. 1l11-5. Fitted plasma concentration—-time curves after a single oral
administration of 0.4 mg pemafibrate in healthy Caucasian. The circles and solid and
dashed lines represent reported mean + standard deviation values and simulated values

with 5th and 95th percentiles, respectively.
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Fig. 111-6. Simulated plasma concentration—time curves after a single oral

administration of 0.3 mg pemafibrate in healthy Japanese (A) and 0.4 mg
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Table 111-4. Simulated and reported (observed) pharmacokinetic parameters for pemafibrate after oral administrations in healthy

adults and subjects with renal/liver impairments with and without co-administered rifampicin.

Parameter  Subjects Dose, Simulated Reported Ratio in controld
mg Control With rifampicin Ratio to control® Control ~ With rifampicin  Ratio to control®
Healthy Caucasian 0.4 49[45,53]  37[35,39] 7.6[7.3,8.0] 5.7 54 9.4[8.4,11] 0.86
Healthy Japanese 0.3 4.2[3.7,4.8] - - 4.2 - - 1.0
S(;;r;l_a Renal impairment® 0.2 29[26,33] 1918, 20] 6.5[6.0, 7.0] 45 - - 0.64
Child-Pugh A 0.2 41[38,45]  19[19, 20] 4.7[4.4,5.1] 6.6 - - 0.62
Child-Pugh B 0.2 6.5[6.0,7.0]  19[18, 20] 2.9[27,3.1] 11 - - 0.59
Healthy Caucasian 0.4 19 [17, 21] 220 [200, 250] 12 [11, 12] 20 210 11[9.9,12] 0.95
Healthy Japanese 0.3 17 [14, 19] - - 15 - - 11
'r?gtjlr(\j’mLa Renal impairment® 0.2 1412, 16] 190 [160, 220] 13[13, 14] 12 - - 1.2
Child-Pugh A 0.2 2119, 24] 270 [240, 300] 13[12, 13] 18 - - 1.2
Child-Pugh B 0.2 48 [42, 54] 530 [480, 570] 11[10, 12] 37 - - 1.3
Healthy Caucasian 0.4 2119, 23] 1.8[1.6, 2.0] 0.085 [0.082, 0.087] 20 1.9 0.093 11
Oral Healthy Japanese 0.3 18 [15, 21] - - 20 - - 0.90
clearance,  Renal impairment® 0.2 1412, 16] 1.1[0.90, 1.3] 0.075 [0.071, 0.078] 19 - - 0.74
L/h® Child-Pugh A 0.2 9.4[8.3,11] 0.74 [0.66, 0.84] 0.079 [0.076, 0.081] 10 - - 0.94
Child-Pugh B 0.2 42[3.7,48] 0.38[0.35,0.41] 0.091 [0.085, 0.098] 5.4 - - 0.78

Healthy and impaired adult populations were virtually treated with 0.2-0.4 mg pemafibrate. @ Geometric means; ® A virtual population with glomerular filtration rates <30 mL/min; ¢
Ratios of geometric mean values with rifampicin to those without a co-administered perpetrator drug (control); ¢ Ratios of simulated/reported values in control. The numbers in
parentheses are the 90% confidence intervals. Each simulation was performed in 10 trials on 7-20 randomly selected virtual subjects corresponding to the reported (observed) subjects

in the package insert for pemafibrate.
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Fig. 111-7. Simulated plasma concentration—time curves after single oral
administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B), Child-Pugh A liver
cirrhosis (C), and Child-Pugh B liver cirrhosis (D) without (in black) and with co-
administration of rifampicin once a day (in red) or sacubitril twice a day (in blue).
Solid lines show the simulated mean pemafibrate concentrations and dashed lines
represent the 5th and 95th percentiles
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Table I11-5. Simulated pharmacokinetic parameters for pemafibrate in virtual
trials with and without co-administered sacubitril.

Parameter  Subjects Dose, mg Control With sacubitril Ratio to control®
Healthy adults 0.4 49[45,5.3] 7.3[6.8,7.9] 1.5[1.5, 1.5]
Crmax, Renal impairment® 0.2 2.9[2.6,3.3] 3.9[35,4.4] 1.3[1.3,1.4]
ng/mL? Child-Pugh A 0.2 4.1[3.8,4.5] 5.3[4.9,5.8] 1.3[1.3,1.3]
Child-Pugh B 0.2 6.5[6.0, 7.0] 7.5[7.0,8.0] 1.2[1.1,1.2]
Healthy adults 0.4 19 [17, 21] 24122, 27] 1.3[1.3,1.3]
AUC, Renal impairment® 0.2 14 [12, 16] 17 [15, 20] 1.2[1.2,1.3]
ng-h/mL®  Child-Pugh A 0.2 21 [19, 24] 25 [23, 29] 1.2[1.2,1.2]
Child-Pugh B 0.2 48 [42, 54] 54 [48, 62] 1.1[1.1,1.2]
Healthy adults 0.4 2119, 23] 16 [15, 18] 0.77 [0.76, 0.79]
ggz'rance Renal impairment® 0.2 14 [12, 16] 12 [10, 13] 0.82 [0.80, 0.84]
Lihe Child-Pugh A 0.2 9.4[8.3,11] 7.8[7.0,8.8] 0.83[0.81, 0.85]
Child-Pugh B 0.2 4.2[37,4.8] 3.7[33,4.2] 0.88 [0.87, 0.89]

Healthy and impaired adult populations were virtually treated with 0.4 mg and 0.2 mg pemafibrate, respectively. 2
Geometric means; ® A virtual population with glomerular filtration rates <30 mL/min. ¢ Ratios of geometric mean values
with sacubitril to those without a co-administered perpetrator drug (control). The numbers in parentheses are the 90%
confidence intervals. Each simulation was performed in 10 trials for 7-20 randomly selected virtual subjects

corresponding to the reported (observed) subjects in the package insert for pemafibrate.

DX, RS P450 DFLEANC L2 BB Mt Lz, @F AN~ 7 47
F—he&ZuERZ LV (P450 2C8 FHEAN), 7/Lb=iF > —/ b (P450 2C9 / 3A4
FLEAD, 7 7V An~A v (P4503A4 FLEA]) £7-134 b7 =) —/L (P450
A4 FHERHD) L OFH LR miEhiREHR A~ I = L— 3 - L7c (Fig. 111-8
~12), Cmax, AUCBL N7 U T T 2D THME L ERMEE ke L= (£ b
F 7 — &% <, Tablel11-6~9), PBPK &7 /L ORFEDHKEEHE L LT, £
SHYENEE T A — X OERNME L FHMEOTREEN 2 LN THHZ L, Wi
NG ZORMELE- Uiz, BEATIE, X~7 47 F7—heruav K7 LL, 7
Nat =, 7Y 2AawA T EREA bTatb Y= oIS
XV, =7 47F— D AUCHEIX 1.4~16 1%, 121% 29fFE7/-1% 114
LD EFHENT, B FFEEREICBWTCL, ThFN 15~1.7 %, 1.3~
14 12, 49~11 {FE7-1F 11~12 b L PSRN, 7TV R~ A
EOPFHAFEGIC Y, EEA (297%) & TBHEERERE (11£%), Child-
Pugh 7338 A (49 1%) 72l B (64 %) MHAEREIZBITLH X7 477 —Fh
OIMFEFIRFEENKE < 725 & PRSI,
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Fig. 111-8. Simulated plasma concentration—time curves after single oral

administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B) and Child-Pugh A (C) and
B (D) liver cirrhosis without (in black) and with co-administration of clopidogrel
once a day at 75 mg (in blue) or 300 mg (in red). The circles represent reported mean
+ standard deviation values. Solid and dashed lines show the simulated values with 5th
and 95th percentiles, respectively.
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Fig. 111-9. Simulated plasma concentration—time curves after single oral

administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B) and Child-Pugh A (C) and
B (D) liver cirrhosis without (in black) and with co-administration of fluconazole
once a day (in red). The circles represent reported mean * standard deviation values.
Solid and dashed lines show simulated values with 5th and 95th percentiles, respectively.
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Fig. 111-10. Simulated plasma concentration—-time curves after single oral

administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B) and Child-Pugh A (C) and
B (D) liver cirrhosis without (in black) and with co-administration of clarithromycin
twice a day (in red). The circles represent reported mean + standard deviation values.
Solid and dashed lines show simulated values with 5th and 95th percentiles, respectively.
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Fig. 111-11. Simulated plasma concentration—time curves after single oral
administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B) and Child-Pugh A (C) and
B (D) liver cirrhosis without (in black) and with co-administration of itraconazole
capsules twice a day (in red). The circles represent reported mean + standard deviation
values. Solid and dashed lines show simulated values with 5th and 95th percentiles,

respectively.
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Fig. 111-12. Simulated plasma concentration—time curves after single oral
administrations of 0.4 mg pemafibrate in healthy adults (A) and of 0.2 mg
pemafibrate in subjects with severe renal impairment (B) and Child-Pugh A (C) and
B (D) liver cirrhosis without (in black) and with co-administration of itraconazole
solution twice a day (in red). The circles represent reported mean + standard deviation
values. Solid and dashed lines show simulated values with 5th and 95th percentiles,
respectively.
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Table 111-6. Simulated and reported (observed) pharmacokinetic parameters for pemafibrate after oral administrations in healthy

adults and in subjects with renal/liver impairments with and without co-administered clopidogrel once a day at 300 or 75 mg.

Parameter  Subjects .Dose, mg' - Sin”.lulated - - Beported - Ratio in control®
Pemafibrate / clopidogrel ~ Control With clopidogrel Ratio to control® Control  With clopidogrel Ratio to control®
ety sauls o4 R Ty B e
RO e 202633 yipvag  vapaag 40 :
W enemena (77 B85 L0Te0  vonsie S0 -
cuigrigne o5 6SOTO iiie  asmeiy B - -
Healryadus 0% mos2l % demera  * ribosy M
AUC, Renal impaired® g;;igo 14 [12, 16] ;i E; ;H i; EZ 12} 1 - - 1.3
T ensrana o310 amz 00N iepers B -
chidrugie 25 wEes Ll dineig T - :
o Sy Maw ememem L mw
0.2/300 84[73,95 0.58 [0.56, 0.61
8;2'rance’ Renal impaired” ) | 2 112,28 4o {8.3, 11]] 0.66 %0.64, 0.69} 19 ; ; 0.74
UW cnmenA g ng 4838 gigyrn  ompsom 0 - :
NGNS g7y 28748 37nusy  ompmaen %t -

Healthy and impaired adult populations, respectively, were virtually treated with 0.4 and 0.2 mg pemafibrate. ® Geometric means. ® Glomerular filtration rates < 30 mL/min. ¢Ratios of geometric mean values

with clopidogrel to those without a co-administered perpetrator drug (control). ¢ Ratios of simulated/reported values of controls. The numbers in square brackets are the 90% confidence intervals. Each

simulation was performed in 10 trials on 7-20 randomly selected virtual subjects corresponding to the reported (observed) subjects in the package insert for pemafibrate
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Table I11-7. Simulated and reported (observed) pharmacokinetic parameters for pemafibrate after oral administrations in

healthy adults and in subjects with renal/liver impairments with and without co-administered fluconazole once a day at 400 mg.

Simulated Reported
Parameter  Subjects Dose, mg Ratio in control
Control With fluconazole Ratio to control® Control With fluconazole Ratio to control®
Healthy adults 0.4 481[4.4,5.2] 5.6 [5.1,6.1] 1.2[1.2,1.2] 5.1 7.3 1.4[1.3,1.6] 0.94
c Renal impaired® 0.2 2.9[2.6,3.3] 3.8[3.4,4.2] 1.3[1.2,1.3] 45 - - 0.64
max:
ng/mL® chil-pugh A 0.2 41[3.8,45] 481[4.4,53] 1.2[1.1,1.2] 6.6 - - 0.62
Child-Pugh B 0.2 6.5 [6.0, 7.0] 7.3[6.8,7.9] 1.1[1.1,1.1] 11 - - 0.59
Healthy adults 0.4 18 [17, 20] 22 [20, 25] 12[1.2,1.2] 19 34 1.8[1.7,1.9] 0.95
AUC Renal impaired® 0.2 14 [12, 16] 20 [17, 23] 1.4[1.4,15] 11 - - 13
nghmL®  chilg-pugh A 0.2 2119, 24] 27 [24, 31] 1.3[1.2,1.3] 19 - - 11
Child-Pugh B 0.2 48 [42,54] 62 [54, 72] 1.3[1.3,1.3] 37 - - 1.3
Healthy adults 0.4 22 [20. 24] 18 [16, 20] 0.82[0.81, 0.84] 21 12 0.57 1.0
Oral Renal impaired® 0.2 14 [12, 16] 10[8.5, 12] 0.70 [0.67,0.73] 19 - - 0.74
clearance,
L/h? Child-Pugh A 0.2 9.4[8.3,11] 7.3[6.4,8.4] 0.78 [0.75, 0.80] 10 - - 0.94
Child-Pugh B 0.2 4.2[3.7,4.8] 3.2[2.8,3.7] 0.77 [0.74,0.79] 54 - - 0.78

Healthy and impaired adult populations, respectively, were virtually treated with 0.4 and 0.2 mg pemafibrate. @ Geometric means. ® A virtual population with
glomerular filtration rates <30 mL/min. ¢ Ratios of geometric mean values with fluconazole to those without a co-administered perpetrator drug (control). ¢ Ratios of
simulated/reported values of controls. The numbers in square brackets are the 90% confidence intervals. Each simulation was performed in 10 trials on 7-20 randomly

selected virtual subjects corresponding to the reported (observed) subjects in the package insert for pemafibrate.
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Table 111-8. Simulated and reported (observed) pharmacokinetic parameters for pemafibrate after oral administrations in healthy

adults and in subjects with renal/liver impairments with and without co-administered clarithromycin twice a day at 500 mg.

Simulated
Parameter Subjects Dose, mg Ratio in control
Control With clarithromycin  Ratio to control® Control With clarithromycin  Ratio to control®
Healthy adults 0.4 46[4.3,50] 12[11,13] 2.6 [2.5, 2.6] 48 11 2422, 2.7] 0.96
c Renal impaired® 0.2 29[26,33] 12[12,13] 4.2[3.9,45] 45 - - 0.64
maxs
ng/mL* Child-PughA 02 41[38,45] 11[9.9,11] 2.6 [2.4,2.7] 6.6 - - 0.62
Child-Pugh B 0.2 6.5[6.0,7.0] 1413, 14] 2.1[2.0,2.2] 11 - - 0.59
Healthy adults 04 18 [16, 19] 51 [46, 56] 2.9[2.8,3.0] 17 35 2.1[1.9,23] 11
AUC Renal impaired® 0.2 14 [12, 16] 150 [130, 180] 1110, 12] 11 - - 13
ng-h/mL* Child-PughA 02 2119, 24] 100 [90, 120] 491[45,5.2] 19 - - 11
Child-Pugh B 0.2 4842, 54] 310 [280, 340] 6.4 6.0, 6.8] 37 - - 1.3
Healthy adults 0.4 23[21. 25] 7.9[7.2,8.7] 0.35 [0.34, 0.36] 23 11 0.48 1.0
Oral Renal impaired® 0.2 14 [12, 16] 1.3[1.1,1.5] 0.092 [0.085, 0.10] 19 - - 0.74
clearance,
L/h? Child-Pugh A 0.2 9.4[8.3,11] 19[1.7,2.2] 0.21[0.19, 0.22] 10 - - 0.94
Child-Pugh B 0.2 42[3.7,48] 0.66[0.59,0.72] 0.16 [0.15, 0.17] 54 - - 0.78

Healthy and impaired adult populations, respectively, were virtually treated with 0.4 and 0.2 mg pemafibrate. @ Geometric means. ® A virtual population with

glomerular filtration rates <30 mL/min. ¢ Ratios of geometric mean values with clarithromycin to those without a co-administered perpetrator drug (control). ¢ Ratios

of simulated/reported values of controls. The numbers in square brackets are the 90% confidence intervals. Each simulation was performed in 10 trials on 7-19

randomly selected virtual subjects corresponding to the reported (observed) subjects in the package insert for pemafibrate.
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Table 111-9. Simulated pharmacokinetic parameters for pemafibrate after oral administrations in healthy adults and in subjects

with renal/liver impairments with and without co-administered itraconazole twice a day at 200 mg.

Parameter Subjects Dose, mg Formulation Control With itraconazole Ratio to control®
Healthy adults 04 ggﬁﬁf ig 5; gg} gg Elg g;} 11 Ei 1%
. Reval mpairmene 02 Cobes 9 lp5.59 34[30,38) l10117
ng/ml.? Child-Pugh A 0.2 §§f$‘,‘!,is s Eé i:g} va Eﬁg: 3:5} " Ei 13
P 0z o S ok Tolo i
ey 04 e oo 2011629 110110
AUC, Renal impairment? 0.2 gsﬁtlj:;s ii Eg ig} 1; Eg 28} ig Eg 15}
ng-n/ml.? Child-Pugh A 0.2 Sopsules ” Eg ij} 9y Ei 3;} I Ei 13
Child-Pugh B 02 Sotion 10250 =2 4, 60 e
Healthy adults 0.4 ggm::;s i Eg g ;g Eg ;H 835 Eggi ggg
gcrailrance, Renal impairment® 0.2 ggﬂ:éis 13 E; ig} 1; Hg E} 822 Egg(l) ggg}
L/he Child-Pugh A 02 St 04 {22 iﬂ o4 {;i 32} 089 Eggg 838}
Child-Pugh & 00 Cobuls 27,41 28033.43 091 (090,09

Healthy and impaired adult populations were virtually treated with 0.4 mg and 0.2 mg pemafibrate, respectively. @ Geometric means; ° A virtual population with glomerular filtration
rates <30 mL/min. ¢ Ratios of geometric mean values with itraconazole to those without a co-administered perpetrator drug (control). The numbers in parentheses are the 90% confidence

intervals. Each simulation was performed in 10 trials for 7-20 randomly selected virtual subjects corresponding to the reported (observed) subjects in the package insert for pemafibrate.
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WM AL, Yo7 4070207 ) = REDHAEIEA (OATP1B1
/1B3 B L TUNP450 2C8 [H5E) DL O ICRHiEER L N TV AR—F —Dili %25
TN ET 52 0355 (Tornioetal., 2019), Z D X 5 e/ 38
FAEERZ TRT 2 2 EIXREETH 2208, EMAEERICBEET DR 27
ZR/NRICIMZ H720121F, FROEBERS THT20ERNDH S, ZOFOIE
WA EAER O U A7 ICBET 2B 21RO D12 021%, WM AEEROEE /3
RTHOLHNBEERSC N T VAR —F —ZHICRAT O LER S D, AIFET
X, X~7 477 — "0 ET S P450 EEFZE L IFELD AL R T AR —F —
OATP1B1 Z#fAMICfEMT L, b Mg REHES 2 W TRk 252 & T,
~7 4 77— O PBPK ETMIBITHHEYERENT A —FEZRE LT, b
T UAR—=H =% Lizinvitro 7 U T T U AND invivo 7 U T T v A B AMET
HOIFREETHD Z LD, PBPK BT /UIZIEFERD invivo 7V 7T o A% K
W LT Ar— U o 7w S vd (Harwood etal., 2013) . AREFZEIZISWVT $
[FIRRIZ, Heiifb 417z OATPIBL @ Clin (X8I (& hAFMARIZ R 1T 2 BEEDER
EORVIALTZ VT T A) D44 %L invitro & invivo D7 V7 7 2 ATl
Dad BT (Table 1-3), T4, b MBI Z W TR AR ZREHZE
WTC, TAT I ~DFERMNEWT =4 WY OBV A7 VT 7 ATk
NIET VT I VRENEEL 525 2 ERHE I TS (Kimetal., 2019),
N7 4 77— NIt NET VT I CHESHFES L TWDTED, TLv7 Iy
2 LT FEL D iA DS EREOD CLind (EDOTEBEIZE G- L CW D AlEEEN H 5, T
FIRREHRE R CIX 4%t MG T L7 2 S X D ED IABITKET B 51T 97% &
EEEZ ST ENHLNE RS TS,

WK N D FEERIRT — & 2 W THYERE N T XA — X E%2 R E L7 PBPK €7
NaEHWTTRIL7 HARAER D Cna, AUC K XU Z U T 7 0 AEILEE
HED 2 fELINTH 7= Z &5 (Table l11-4), A& PBPK &7 /LiZ AfIC L 57
WIS ATRETH D LR SNz, BHEREREE B, Child-Pugh /3% A B X OV B fif
ABFEIZBWVTD, Cnax, AUC BXORRNOZ VT T v AEO T I I SEHE
D 2ELNTH o720, Coax fEIZIE/ M RIS A2 8 > 7= (Table 11-4),
INHDOEFITBWTHLED P-gp BEL O/ F£721X BCRP 2ME T L TV 5 AlHE
PERHEER Xz,

. JFFEEEE O X 9 72 Special population (Z331F % A BAEH OEHILE
ETHDHHOD, mEAIRERS L OB E HOBLE D — AN - ITREEEE
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BT 2 EYME AMERITBRFTE R, 20X RIEFHROAFIZ PBPK E7 Y
CIIERTH DN, BLIR, Special population THIFH A RE/R A FIEA) R T A — X
DIEHIIAR T TH D, T2 213, HFEFEREZIZTBW TRV AA N T AR —
4 —0ATP1B1 ® mRNA DX TR HE SN TWDHIZH 0o 6T, IHHIE T IEA
HrEETHD (Lietal, 2015), =2 T, X~ 7 4 77— b OFFEER O M
MR A2 AW ChRE b $ % Z 12 X Y Child-Pugh 2348 A B X OB fFEEREICE
7% OATPIBL OHVIAHRZ VT T U A&EFIHTHLNE L, HFEERFO
OATP1Bl %/ L7 MM EAER MM RE & Ip o 7o 728D, X~ 7 77— N D PBPK
TNV EHAWT, OATPIBL HEAITHD Y 77 v BV £ 27 € h U LR
Ry T4 77— bOMEFREICRFTHELZ S Iab—varlle, V77
YETCOPFHIZL Y, Child-Pugh 7338 A B LB IFEZEIZBWT, Chx @ b
RPN TR FEANED 5= 2 & 205, OATPIBL OIEMAL T IC
O FHEROIEKTIZEY, V77 B K DEOEBENA Uiz & HELE
Sz (Tablelll-4), » 27 B RV IVET 4T oo VS BIER T T4 2 U
EHNTHLEEOLAEORFEETHY, BIRTX~>T7 4 77— FEFHEND
AREMERH BN, B P TORYT 4 7T — kN EOEYMAERIIBRF S Tun
720, 7 ¥ R UL invitro T OATP1B1 #FHE L (Ki:0.076 uM), UV 7 7 &
T (Ki 0.067 pM) & RIFREORWHEFEEHZA L Tn5 (Table 11-2), &5
IZ, B MZBWTIL, OATPIBL DETHLHT MR RZF L LDOFFHIZEY
7 RNRAEF D Crax BEL PN AUCEZFI 2 5B LN L3 fFICEmsEs 2 &
226 (Linetal,2017), ~~7 4 77— s EOFH L7-BRICEMFE AAER 28 25
Band b, AT CTORBFERNDI, V27 UL LEDPFHICLY, =7
47— Ot MIBEFIREIRIZEAEREL S TRV E TS, 7 E R
U VITERIREE A B2 2R T & 5 L HERR Sz (Table 11-5 38 KON Fig. 111-7)
EMNS, PBPKET U U 7BLORV I ab—a ik, fixgiiraics
FAV 7o LRI L A~ T 4 77— NMIXT D IEMFEAAER O
Y27 FEL<, Y2 RNIAVEDOPFHICED Y ZAZITENZ LB BN ERS
7o V778 BLOS 2 E YLD OATPIBL 1259 % in vitro TOPRE
TERIXRIRRE TH 5705, WEEEHAOREE (FERHAD Chrx : £THEH 22 BLW
0.092 uM, FEBEIR D ACUquing : £ ALEAL 12 B LV 0.12 umol-h/L) (FH 27 E RV
NIV Y 77 BV U THEZEICEE T2, V7 BN LOEEGERIZN
V7477 — NOBRFEEN WM EH LD, 7 ERNU LDty (1.4 FEfE)
DIEF TN, ZOMESFIZT ITHEER Lz L2 S vz (Linetal., 2017)
ZTORERLLT, VZy oI N VE TR EERZRT L
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HEZE I i,

EBIZ, RETILVORYUMEERIET 5720, B P45 LERIZC L 53~ 7
4T T— MR THEELETFRNLIZEZA, BHEANICBTFL 7 K7L

(P450 2C8 [HLEHAI), /v =) —/L (P4502C9/3A4 [LEA]) Fiz137 77U A
Ay (P450 3A4 FHEH) & ~~T7 4 77— FORENFHEGIZ L 5~
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T 7= (Table NI-6~8), 7=77L, Zub RZ L APEHIC L AR~T7 4 75—k
DIEISHE DD 1L, A PBPK TF /L CIXEEIIITHI T 2hotz, 70 E
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2C9 DOFSRETE LTS B L AHES L 72K T 2338 H T\ 5 (Brandtetal., 2007)
72Mo T, 7t R LLid PA502C9 % i A HICPHE T 2 AIREMER H 1, i%
TINZ 7 v B R7 LUz K% P450 2C9 DBHE A K AN qu\éf:&) TG B D
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HER (12.0%) 1RV, 75U 2w A2k % PAS0 3A4 DIREDE
BUI/hIWEHEZE IS, 61T, BEFA, BEIITFEEEZITBITS P450
BAAPHEIKTH DA BT a2 —/1 400mg (RIA E 7213 4 7" L ¢ 200mg BID)
DGR 51E, X~7 4 77— FOMBETREEIITEASHELEZ
WEFHIENT (Table N1-9 B X OVFig. 11-11~12), LA bEnD, 77U 2n~A
VUL OATPIBL ZHET A Z LTk, R~7 4 77— hOBEEEEZM LI
EHEER SN, BHEREREE AR, Child-Pugh 08 A BX OB A RED 7 7
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P450 3A4 |2 L DO X DB EORIMZ LY, ZORREENPEE A
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DHEIML72 6 D L HEER S Tz,
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