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g Interaction Studies — ¥ B B
CPMP/EWP/560/95/Rev. 1 Corr. 2%%
‘Gommittee for Human Medicinal Products (CHMP) P4 0 SR - AR R E R
CytOCllI'OIIle 5 WA  SERERKRLE T

"
Guideline on the investigation of drug interactions i)

WELES (B & K

Enzyme_ and MEFMBER LB R OO ORBBLERT A 1742
Discussion in the Efficacy Warking Party (EWP) June/October 1996 ket
February 1997 .
= Transporter-Mediated
Transmission to interested parties March 1997

Drug Interactions

Re-submission to the EWP December 1997

] HWEEEARREFEETARELER) LA FFA okl
s puere et o Guidance for Industry
ot o Enilg i peration June 1500 S, EBRNAORFOBNEEA. RSB RE L. iE0LBY MERE
Draft Rev. 1 Agreed by the EWP April 2010 dhfH % L AR o s O EER Y A KA (BT TRH A F7
Adoption Rev. 1 by CHMP for release for ltati 22 April 2010 XS LD BENFLELELE,

S e = SEELTIE, BE FOBERFICREEE LB LET,
End of consultation Rev. 1 {deadine for comments) 31 October 2010 it ot sk i Garvi B, EHAFFA E
Agreed by Pharmacakinetics Working Party February 2012 - EDEUI:T:H;DHL Aii:l:inisl:.l::)"n‘ friees 2 SEhinl v B ER ooaR il iz
Adoptad by CHMP _ Center for Drug Evaluation and Research (CDER} LlEEERLTOET,
FOith, EHA FFA R ENIBHTEELEEIC L LT, & E2S

Date for coming into effect 1 January 2013 January 2020 O S EEE 2 SR S LR

Clinical l’ll.-‘gmlamlng‘\

TLREA ML BT,

i & ET L
I, HEEEGET,

‘This guideline replaces guideline CPMP/EWP/560/95

Keywords Tnteraction, guideline, metabolism, infibitian, induction, fransport,
enzyme, ransport protein, transportr, absrplion foad, distribution, F1o, miBmoRHIz S0, HilmERELLET, Zhicffy, oo
e
" The comection cancerns section 5.3.4.1 (1 25) and the carresponding decisian bes 10, G (0 61) 1o 1280 °F the. (EFEHEED, ARnEERTA8MI VT, REmeHER I,

‘abserved Ki value is lower of equal t0 /._/"; Appendix VIT, Table 5 ta read "See section 5.0.2°* Déeision tree 4.
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»In vitro : 3R A-DDIFHEE AT BeIEREAT KR AR S i -

> In vivo

L F LGP LA T A2 R R LR, A AL T8

& HI 58 A 7T

2. FHAW BT N RZE T, IAE N R A F I AR A 2 & H 20 1016

DULHT 5E T FT

* Assess clinical DDIs before the product is administered to
patients likely to take medications that could interact

— Reduce exclusion criteria in clinical trials

> In silico: FIFFTEEHL. GRS T g R AEDDIRI 2 (7
PPN, SRR £ P B AT 6
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DDI 5T 771 AR bt 5E (AR TR D
HRAE A A 55 B 4730 DT —— L R 00 1 A

o HIHIF: 1 A 2. B AR A P 1
(ZEEM or IFEFM)
kinact X [1]
R:1+[I£_]2 1.02 (KD Rzkdeg‘l' K, + [1] S 125
" 11 (f7i) Kdeg

° 1%%"“??” 1. mRNA {517k
a)  mRNAPFE LR E LG
b) TEFHARFEZYIRE T, mRNASE I N2 A41265 0L
* IR E . LR IF R R R AIRERREERE, eg 3045,

2 AR A
R =

1
<
d X Epax X [I] ~
ECso + [1]

0.8

1+
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DDIT 5 5% K45 (Fiafk)
HRAEAA /5 T 0 4730 T —— L R 00 s A

ikfﬂ%'J 7l

. P- gp/BCRP T 2 > 10 (Oral drug)

50

2. OATP1B1/OATPIB3: 14 lunboundintetmax _ ;4

ICs a
I
3. OAT1/OAT3. Zunboundmax ., 4
I1Cs
I
4. OCT2/MATE1/MATE2-K: “”bf;'é"d'max > 0.1
50
4 lgue = H5FIF171 6 / 250 mL A
: _ [ Fa X Fg Xk, X Dose
unbound,inletmax — 'u,p X ( max+ Qh % RB
Iunbound’max: %%gﬁj‘%%mﬁﬁ%?%%q:@i&)g
\ J
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=M. ZHiF MK Doravirine

> T dmA APifeltro (GE) , & — PRItk nE B 3% 15 2800 54 Sk B 01 1) 57
> S5HAMIT SR A4S TR HIV-1 R Ko B
> BAINRTIRIR

> 201835%% FDATH:‘{EJ:FH C\Q/CN Doravirine
bepes
o F2020E11 H24H, @i N /
I e e gl

.
- " 0 o
/ N/\N

CENTER FOR DRUG EVALUATION AND RESEARCH, accessdata.fda.gov, 2017, 2108060rig1s000 ,2108070rig1s000
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Maximum
Concentration
Tested (uM)

P-gp > 100 (0%) 100 >10
BCRP 514 75 18.4
BSEP >50 (2%) 50 N/A

OATP1B1/3 39x2/31*4 75 <1.1
0
OAT1/3 >7/51 &30./;) 75 <0.1
OCT2 679 75 <0.1
MATE1/2 >50 (28%/39%) 50 <0.02

CENTER FOR DRUG EVALUATION AND RESEARCH, accessdata.fda.gov, 2017, 2108060rig1s000 ,2108070rig1s000



BCRP/ S HDDI

BCRPHIICs, 451 pM

It PR 75 & C ppax<4 MM (<ICs)
100 mg

Uit 1 2 W B (T R B RR R T 24
WE: <1pM YIE 2 5 0 AT

CENTER FOR DRUG EVALUATION AND RESEARCH, accessdata.fda.gov, 2017, 2108060rig1s000 ,2108070rig1s000



i (Over Prediction)

RIEFDAZYIM HAE 78 27 (20200 , R=L,,/IC5>10
(L, =TI HIF757 E/250mL) |, 5 R 4k SE 7T FE s PR DDIBT 5T«

) —

2 P F AR ER B B K D9100mg/250mL/425.7g/mol=
940 pM (400 pg/mL). 28T, HEMBERFRAT.
ARG, ZRFHREMEN 9282 pM (120 pg/mL).
2D TR KPR U A AR AN R, R
T Ilm PKDDIBF 7T

At ZIVDVEREEAR, W] Re I BOIE

CENTER FOR DRUG EVALUATION AND RESEARCH, accessdata.fda.gov, 2017, 2108060rig1s000 ,2108070rig1s000
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P-gp/ FHIDDI

/P-gp: Inhibition of intestinal P-gp was not adequately testeb
Attempts to test MK-1439 inhibition of P-gp at 300 pM in
vitro resulted in 8.7% inhibition; however, MK-1439
precipitated in the assay media. Thus, although inhibition of
gut P-gp cannot be excluded, it is likely to be limited by MK-
1439’s solubility (282 nM) and be of no clinical relevance.

- " /

> %# F MBI A] BE2P-gpPIFIH5T], {EFDAAN,
:ﬁﬁﬁ#}#lﬁ%ﬂ, & PR _EAS K 7] gef156 P-gp
R TG BT s RDDIRF 55 .

CENTER FOR DRUG EVALUATION AND RESEARCH, accessdata.fda.gov, 2017, 2108060rig1s000 ,2108070rig1s000



DDIW 5 5 V4

in silico

d Intrinsic/extrinsic factors

PBPK model components

System component |

Drug-dependent

> (drug-independent) | component
Drug—drug interactions | )
’7. Lung
ol . Rapidly | | ADME, PK, PD, and
e — perfused organs { (| MOA
Organ dysfunction N
> Dise?Ise % Slowly perfused | | % Metabolism
regnancy/lactation organs =] i
Gender =3 _ a Acli ve !rar?spo:"!
Geﬂe“cs [ Fassive diffusion
— g Kidney G
Protein binding
oo ] l Drug-drug interactions
Receptor binding
Regulatory l l P
ﬂn‘r&sﬂnes | |
‘ PBPK model
Predict, learn, confirm ‘
E> Individual or combined effects on ¢ | Dosing ,l, Elimination

human physiology

Zhao P, et al Clin Pharmacol Ther 2011
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26 of new drug approvals

(small molecules)

8 PB-PKELHY 11351 24 FR 1R
FDA Fi 25545 .

50 2018-20195F, N=116
40
30
20
| | I ‘ ‘ mDDI-fUUF wDDI-f%izfA mDDI-PEERZ]  wm RS

o

2013 2014 2015 2016 2017 2018 2019w @Az miFoige e wmEIiREA e m)LRHZ

Year m 2L m R R A m =i

Zhang X, et al J Clin Pharmacol 2020 22



PB-PKH TR = &

{4 A0 2 A FOHLFR ) A ADME £ 4iE AP PKEHE (5% 8PopPK )
W SR i i g
= R Al 2%, 5
> Al T WABH, Hit FFFF K,
YU PBPK R
> MK P solubility
S Vi <
> i BP. Ko Ky £ AR AL
iHBR: CL. CLy P
190 2 40 28 = A0 T8 S A -
ol E: Ky Voo T CLy, | J BY 245 24 5 A P I M PK
4 PBPK i 78
L K 7% B s
_| DDI: Kjv Ko ;;;,‘) P S(ECson Epax : FCBHES 25 IE A YIIPK. () <
rereeeseeeeesmeeesesneeesssnnees R —
A4 v
AR ZPBPK Y {245 2 PBPK A
AN
-EAE BT P Che g s i TR A AN 5

C| R ELAE AL A A% SRR (SRS Ao

LIRS

v

B 257 2 IR R A8 LA A

A 4

R0 25 W 22 TR 38 7E FE AR LA
TR R 2 L] (AUCHIC,, ) MHARR  (HFR W HER 4 5 f s UK T
-7 B A B AR ] A FE SR OP A B R AN 2 Tk
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PB-PK A o] 1 2 35577 i /K DD

Lk

1. 590 ZECYP2D6FICY P3AAHIHIF 1 520

2. 558 EECYP3A4TSE T B s2 0

i

FE SR AN/ AR OL S, EEE RS 45 R 5 PBPK AR DL 45

In vitro Factor

In vitro ; CLUit wp
CLuiy _ per
Scaling g Liverl_iver

weight

[

CLuint
per
Liver
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o TR AN 00 PR T 1 T

i

K EihZE  (Cabazitaxel)
o TR G MG R 1 B A
« CYP3A #fil77] (EFMEHE)
o JEILEIKLE L
o« EITHN
o PB-PKAELAIUERH: R ELAR SRS K2k MOk P 2 28 1 G FH S 52 i)
o« T T EIT N KDDL ?

“Bafllgh R AlR T FDAZ R UAT L G PR 58 CAvPAh AR i< Al 2%
FMCYPIAJE 2 [A) /] ReFIAH BEAE R .

Certara/s 7] H2 it Huang SM, et al Clin Pharmacol Ther 2013



w2, A2 RIT DD 5T
1 HT4EV% 2 (FESOTERODINE)
o HUZy, RN S S5 R B E
(5-HMT)
o HFIRITIR I B TR SR
o TEHATCYP3A4. CYP2D6ARHT, "B AEHEM

«  AEESCYP3A4sRAMGI (HAREmE, PribREme, i) G T B & i
o {EANRICYP2D6R: I B A [F] A\ B 5 CYP3 A4 255 B Ik 704 FH I, 2 75 75 25 B i
9

Ny

AUC Ratio of 5-HMT

Observed Predicted

EM with/without ketoconazole 2.3 1.9

PM with/without ketoconazole 2.5 3.3

PM/EM 23 16

PM with ketoconazole/EM without 5.7 5.4
ketoconazole

BV with/without TTuconazole 1.0 1.0

PM with fluconazole/EM without - 2.6
fluconazole

Labelling: “H 5558 B CYP3AHIHI] 771 % fesoterodine 1Y 45430 7 54 38 A i PRAH O< 5211 I

Certara’/ &) HE Huang SM, et al Clin Pharmacol Ther 2013



in vitro — in vivo #ki%
1. JECYPAR IR S : RIS KFAI LB A 7 M AN 28
2. R B AU T AN i 2
3. TUU 2 At PN IR BE ki Ll A5 R - B AN A2
4. AR ] ] 5|
5. A Z NNk Zz 5DDI

Human PK parameters

In vitro system in vivo

27
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1]
-

ZvbEE I FHEE  (Baloxavir marboxil)

® Fi75, EMHIURREAEFEMRREEDE (S-033447) .

o %V FEERAIELMTENZERAYIEREMEHIFIF . BEEER
HEHEEFIRRREMENBFERNARSEE SYH RS
HERMES,

o BRIV EEBENERIMBIERMAEITLS/NERI125 KA EEER

S

S RAMRERRIETT, S EOBETLNGIR R mEIGTE R

4,
YT B
FE (kg) e ORRTIE
40 kg—80 kg EXIE 40 mg
> 80 kg HE5E 80 mg

28
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000



R

B EIL K AEE (Baloxavir marboxil)

7 & OBz AR < B i =
(AADAC) (rF8: 57D
CYP3A4
WA %03 ( Baloxavir ) - EGFNERDETR
(5 FE: 483) 0
UGTIAS \ 5 FHE: 483 1.5%

16.4% HEFEEERGSY

29
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000
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E3&  p-gp  8.75  =80/250/571/8. 75X 106=64
= I8
#EE  BORP  >78.1  =80/250/571/78.1X106<10

=80 X 82. 2%/250/483/20. 9 X 10°¢

3% 31 P—gp >20.9 <26
= = BORP 2 10 =80 X 82. 2%/250/483/7. 10 X 10°
' =76

E D T Be I P-gp, T HACHY) BBV P-gpHIBCRP,

R>Cutoff gl 1 — 0 1t 1 TIImARDD | i3 5%

30
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000



& PR 158 B

— { BR|S455E0. 25 mg

e s | HEEZE0. 25 me+BiRIPFEILH FEES0 mg

B RATIHEEMITI0 me

e |

BSR4 AB5T10 me+ 583 S T0 3% FAAS80 me

31
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000



B P S SRS S EB0 meES i S I PR VA ZE /R HOPK S BT M
______ Rao

Geometric Geometric
LC Mean? LC MeanRatio? 90%Cia b

Parameter

C,., (ng/mL)

=3z [ EI
S Lg 2 0. 998
B P4 e 0.9973 0.8061, 1. 2339
Hh=F 12 1.00
AUC,_,,.. (ng - hr/mL)
EFE+E;&FEIg
i 12 12. 30
¥ PO
s 0. 8450 0. 6970, 1. 0245
S 12 14.56
AUC,_... (ng * hr/mL)
= S 382 30
flﬂlﬁj'—‘l’—':"'alﬁé’/%ﬂl 12 13 54
K fie 0. 8593 0.7320, 1. 0087
Hh=F 12 15. 75
AUCO—168 (ng " hl’/mL)
= =24 MR
ﬂtmfr—-:E',/ﬁé’/%I% 12 12.55
K e 0. 8549 0.7204, 1. 0145
M= 12 14. 68

CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000



S35 FER £ A1t ST 5 B30 SR8 Omg B33 S T 38 PR FIAA 25 R ROPK S Ui

Parameter Geometric Geometric
LC Mean® LC MeanRatio? 90%Ci? b

C,.. (ng/mL)

d*q—:ﬂ,&ff_ﬁﬁa ' 0. 8205 0. 6886, 0. 9778
mEF kAt T 12 4.77
AUC,_..: (ng - hr/mL)
ImEr iRy T+ %
"‘—ltvﬂ/)éiﬁﬁﬁ 12 -1
0. 8523 0. 7413, 0. 9799
ImEr iR tyT 12 53. 40
AUC,_. . (ng * hr/mL)
ImEr iRy T+EBi%
12 47.37
WY IR Pl 0. 8303 0.7171,0.9613
ImEF kit T 12 57.05

33
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000
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The exposures of digoxin and rosuvastatin were decreased
by the co-administration of S-033188.

This is not expected to impose a clinically relevant effect.

o J

® LS Bigib FILE RS AR, EFEEInErik
TR R EEE T %,
o N REImREEIER.

34
CENTER FOR DRUG EVALUATION AND RESEARCH,accessdata.fda.gov,2018,2108540rig1s000
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2021 China Pharmacokinetics Boot Camp

A Successful Training Course by Dr. Yuichi Sugiyama

Co-chaired by Dr. Yui¢hi Sugiyama & Dr. Zhuohan Hu
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Shanghal, June 2021




