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Recent advances in metabolism-based drug-drug interactions
LIU Yan-qing, HONG Yan-jun, ZENG Su (Department of Pharmaceutical Analysis and Drug
Metabolism ,College of Pharmaceutical Sciences,Zhejiang University ,Hangzhou 310058 ,China)

[Abstract] The pharmacological or toxicological efficacy of drugs can be influenced significantly
when their metabolic pathway is induced or inhibited by co-administrated drugs. Metabolism
-based drug-drug interactions (DDIs) have a high incidence and are important in clinical
therapeutics. Studies on metabolism-based DDIs are now moved to the early stages of drug
development ,so that adequate assessment of its safety and effectiveness can be facilitated. These
studies comprise in vitro and in vivo investigations and an appropriate design of studies is
important. In many cases, negative findings from early in vitro and early clinical studies can
eliminate the need for later clinical investigations. This article summarizes the background and

mechanism of metabolism-based DDIs and focuses on the strategies of these studies.
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Fig. 1 CYP-based drug-drug interaction studies — decision tree
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Table 2 Chemical inhibitors for in vitro experiments

CYP kB K, (pmol/L) B F 400 11 77 K, (umol/L)
1A2 3ok 3 0.6~0.73 - EEM 0.01
2A6 RERARK 0.02~0.2 EREFR 4
AR 0.01~0.2 .1 1.7
2B6 -RABR-3-F - NS 2.2
2-RAHE-2-FE-2N4E 5.3
2 HIAK 3.2
R E 10
EHK 4.8
B E 0.5
: BETE 0.2
2C8 F4_ ik 1.1 PEFE 32
WER HIENFF 69~75
L2 27 5.6
g2 1.7
2C9 T4 e 2 i i 0.3 ¥R 7
AR 6.4~19
E AT 18~41
2C19 B E L E 1.2
BHFW 0.5
2D6 ERT 0.027~0.4
2E1 ZZECHAEERRE 9.8~34
f B 40 12
ZHRAERAY 150
_ 3A4/5 2] 15 0. 0037~0.18 [ZETI¥ 3
A i 0.27,2.3 BABER 17
BRIPAR D 10,24

(1) BEEBWEEhtp.//www. fda. gov/cder /drug/druglnteractions/default. htm.
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Table 3 Preferred and acceptable chemical substrates for in vitro experiments®

CYP BiREY K./ (pmol /L) B EY K./(pmol/L)
T-ZE 5 7Y nge 0.18~0. 21
(O-RZ%)
1A2 ERAT O-HKZ 8 1. 7~152 ZER(N-BLF ) 280~1230
m kR (3-N-JE B ) 220~1565
fhEARQ-BEL 2.8,16
2A6 FEIRO-BEIL 0.30~2.3
& T (C-Ei) 13~162
286 [ 3:5-2i4¢% 1!A] 17~23 EGLIEE 28] 3.7~94
TEEAMGEEL 67~168 S-EFRHRN-BEE) 1910
P B2 441 45 (N- B 2, 26 2.4
2C8 KW (6-B Rk 5.4~19
T 5| e R AR (B 4.3~7.7
FERTRBE-1 R 67~838 P BB 6~42
2C9 S (7-B %) 1.5~4.5 EREU-BEML) 11.5~117
SR W-BEL 3.4~52
MERI (G- B 17~26
2C19 S-EFZRU-BRIA) 13~35
* # ®EITO-BBL) 3.7~104
2D6 (£) -Tok#% /R -BE) 9~15 SRR BRI 5
HEVFHO-BFE) 0.44~8.5 ) -6
X8 (3- BB 3.3
2E1 iR 6-BEML) 39~157 AHERQI-BEL 130
EBG-BEAAL) 6.3~24
BB N-BF L 33~88
3A4/5® Pkt € (2D I~ Ef:j(?;:ﬁ) 133224710
W (BB 52~94 » -
> e iR C-BEL 15
2K (AL 5. 1~47

¥ (1) B & Fe 4k W85 hiep: //www. fda. gov/cder/drug/druglnteractions/default. htm
)BBCR AR MM R FE CYP3AL/S YR IFM LS CYPIA MMEER. EHDEEKNZLRWH—FCYP3A K
By, W i 3 AT R Y PEARY .
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BWEMAED R, XMERA#HETHBEET 30 Table 4 Prediction of clinical relevance of

min, 74 SRR A ot (8] 4R 01 R B AR competitive CYP inhibition
i, 58 B R ALK e B RSN R R [1/K, pe——
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H R0 58 5 ) (B ¥k BF <500 pmol/L &, BEfE
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Table 5 Chemical inducers for in vitro experiments

ERAWE

HEF R E

CYP HiEERR /Cumol/L) EREH WiEESFH / umol/L) BREK
LE ol 25~100 14~24
1A2 BZEEM 33~50 4~23 2Rbm 10 10
-REEE 1,2 6~26
2A6 O FE K 50 9.4 it v 1000 7.7
2B6 *BHE 500~1000 5~10 AR 50 5~10
2C8 FlEF 10 2~4 XEHR 500 2~3
2C9 F4EF 10 3.7 FEHE 100 2.6
2C19 FEF 10 20
2D6 x
2E1 x
(B % 100~2000 3~31
EEX 50 12.5
FAEmT 50 9.3
3A4 FEE 10~50 4~31 i 5 5188 10~75 ,
' KR 4 5.2
ZE R 33~250 2.9~6.9

R EEE LG Ehup. //www. fda. gov/cder/drug/druginteractions/default. htm
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REBHREREEARBRAENHIBEIN
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FREBYRY ERDERAAME, W T LLE H
G, RERA BB R LR 2EmILAH.

£6 RARKE(ORLHFAYCYPSEY . HHMNAREFH

Table 6 Examples of in wvivo substrate, inhibitor and inducer for specific CYP enzymes

recommended for study (oral administration)

cyp &Y W %
1A2 %W RRH HRTAE 5 R AE
2B6 kEHt 18 F
28 AT BRI EHIF HAEE
2C9 LA BERTR FEM HER (LB PM 55 EM) FE¥
R ‘ AR _
s W 0 T WP T SR T RET N
FHE T (% PM 5EM)
2E1 "R disulfirum ZE
Bikw e TR, MRS KRB BT,
185 AT e B P
SMBAS ki AR BAERE FE DERS. HEF. REEY
= BT ZH EHER

B £ WEE# hup.//www. fda. gov/cder /drug/druglnteractions/default. htm

T CYPHEARYREFTBEARYD

Table 7 Examples of sensitive CYP3A substrates or CYP3A substrates with narrow therapeutic

range

BIRIKY WBITHENRY
CYP1A2 BT B R W EILEE
CYP2C8 . LTS 3.
CYP2C9 M ERK
CYP2C19 RER S-EFRK
CYP2D16 bR L B X
HHFEE TRFAEAKEAR KR TE.E FFRR. MRk . BYLFH G . FAS
CYP3A WY . BEEN.EEBIT kEw S . YWEHR X A.diergotamine  EAKE . FKE  ILEFH.

T HEF FEMOT . = R

ERT . BEFHEAMEEAFHHKA )

0B HEE R hup://www. fda. gov/cder/drug/druglnteractions/default. htm
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aHERBGTMARBLEELFEMNHRES
B Clm VR R IR . 2 R A B AE B 25 B 2R
B 25 (& 2 0 B B 5 0] 50 1 R GRS .
R CYP3A R, H#E CYP3A i
FEEBTELE AUC BEMS EREES
%, M pL 25 AT R BCYP3A MISUBIEY (RD).
MR- 2YiE i CYP3A Rif, Bk E- K I
gk B 7R & FI CYP3A #1077l &) 25 ) ok JEE 1) 3%
FnET e S B A R A R, ) 2 B
HUBFHRAEMCYP3A JEM"(FED.

A%l 5 EEES (I CYP2D6.
CYP2C9. i # CYP2C19), W L B L 25 ZE 18 1%

BESHRBETNZEHESH BTENAL

Y1 55X S B B RN IR B W A EAE AR B, T
BAELEFETHEMERNR. RMYU LS
REAHGYSEMNBFMEETRAER™E
B4R LA TR, U7 B PR 2 55 B 490 R A
—HHIB .

HEHR N L5 CYP MR AL
W+ G B AR G R R A — G 4 5 2 AT B

. REBALZEERGEW ERE)  NBRELE

HAT B MH IR

HKEMEMERTTRRAABENAYHE
fEM . B, 3 HEE R 2549 (Fe R i 7 %
S7D.FDA BUFE AR AR BUARRKENES
ZiR R ERNEL TRE2EEZR RN ER
FEE/DMTFEEEHMNE.

B RELEHRBE=YOAEHESEN
AUC.Conx T ERHB. G HFR UK EEH
ZHENKRNDDIs REMHERIEE. B4
B 16 b5 1 ) %€ R 98 #h FE4K A DDIs SR SE A H
15 B AEXT 2 R AT BT BT, R+ & 25
BRAHESHESRYMBHEDESHZL
MEOYUMERFXEN., BEFRKEMRET &
MAGRBREZ LA, 30 LA M EME
AR S L E#ATEENRE . BAER
GEBEAMDEFERTREAALATELY
BN (P<0.05) HEAIEEE X,

4 & '

St EIT IR BORAE S H BRIERE S B
—BA LY RR. REESY- LY HEEE
HARBEEENIREEXL . EABREELY -5
YHEERRE DT, ELSREHNR M
MM E BT RYGERERET MR mUE
A, X231 R IT ™ BR R XD,

EER . HMATWAERRICL2EHEY-
25 WA ELAE A B TE NG SRR B B B E AT
HGHENBEHN B . S RHRBEL Y-S
HERBRRT AN FIFNAYHELEN
FRERAERESMAT LT ARTES,
BENLENERRE.
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