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Coordinated drug transport and metabolism 
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    harmacogenet Genomics. 2006 16:693-703.  



Mechanisms for hepatic residence and 
clearance of drugs 

BLOOD 

HEPATOCYTES 

Basolateral 
efflux 

Basolateral 
uptake 

Intracellular 
metabolism 

Pharmacokinetics (PK) 
- Genetic/functional variability may translate to variability 
in plasma PK. 
- Inhibition/induction by a “perpetrator” drug may affect 
PK of a “victim” drug. 
 
Hepatic intracellular concentrations (IC) 
- Genetic/functional variability may influence IC. 
- Inhibition/induction by a “perpetrator” drug may affect IC 
of a “victim” drug. 
 
Toxicity (hyperbilirubinemia) 
- Genetic/functional variability may affect bilirubin uptake, 
conjugation or apical efflux.. 
- Inhibition/induction by a drug may affect bilirubin uptake, 
conjugation or apical efflux.. 



International Transporter Consortium (ITC) 



Transporters in regulatory documents 

Transporter Pseudonym(s) ITC recommendation 
(Apr 2013)   

FDA Guidance 
(Feb 2012) 

EMA Guidelines 
(June 2012) 

ABCB1 P-gp/MDR1 

ABCC2 MRP2 

ABCG2 BCRP 

ABCB11 BSEP 

SLCO1B1 OATP1B1 

SLCO1B3 OATP1B3 

SLC22A1 OCT1 

SLC22A2  OCT2 

SLC22A6  OAT1 

SLC22A8  OAT3 

SLC47A1 MATE1 

SLC47A2 MATE2 



SLC28 (CNT) and ribavirin 







Kiser et al. J Acquir Immune Defic Syndr. 2008 Apr 15;47(5):570-8. 

Without lopinavir 

With lopinavir 



HCV, liver disease and transporters 



Investigational (Phase 2+) HCV DAAs 
Protease Inhibitors 

BI 201335 (Faldaprevir) CYP3A substrate 

Moderate inhibitor of CYP3A 

TMC435 (Simeprivir) CYP3A substrate  

Weak inhibitor of CYP3A and P-gp 

ABT-450 CYP3A substrate 

Boosted by ritonavir 

BMS-650032 (Asunaprevir) Weak inhibitor of CYP2D6 and P-gp 

Weak inducer of CYP3A4 

RG7227 (danoprevir) CYP3A substrate 

boosted by ritonavir 

Back and Else, The importance of drug-drug interactions in the DAA era (In Press) 



Investigational (Phase 2+) HCV DAAs 
Non-nucleoside polymerase inhibitors 

BI 207127 No data 

Filibuvir (PF-868554) CYP3A substrate 

Weak inducer and inhibitor 

GS-9190 (Tegobuvir) Metabolism (limited) by CYP1A2 

No CYP inhibition and induction 

ART-333 Metabolised by CYP2C8, 3A4, 2D6 

Back and Else, The importance of drug-drug interactions in the DAA era (In Press) 



Investigational (Phase 2+) HCV DAAs 
NS5A Inhibitors 

BMS-790052 (daclatasvir) CYP3A substrate; P-gp substrate 

P-gp inhibitor 

Nucleoside polymerase inhibitors 

GS-7977 (sofosbuvir) Not a CYP3A substrate 

Renally excreted 

Back and Else, The importance of drug-drug interactions in the DAA era (In Press) 



Summary and conclusions 
• Transporters play a key role for inter-patient 

variability in pharmacokinetics, distribution, drug 
interactions and safety 

• Robust interpretation of transporter data relies on 
knowledge of tissue and cellular transporter 
localisation which may be influenced by disease 

• Over 400 transporters are coded within the human 
genome and relatively few have been studied for 
xenobiotic transport  

• There is a paucity of published literature on the 
interaction of HCV drugs with transporters 
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