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Nouvelles Molécules anti-VHC 

en développement 
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•Regimens With 1 DAA  
+ PegIFN alfa/RBV 

•Regimens With 2 DAAs  
+ PegIFN alfa/RBV •IFN-Free Regimens 

 Faldaprevir* (BI 201335, PI) 

 Daclatasvir* (BMS-790052, 
NS5A) 

 Sofosbuvir* (GS-7977, NI) 

 Simeprevir* (TMC435, PI) 

 Alisporivir* (CYP) On Hold 

 Vaniprevir (MK-7009, PI) 

 Daclatasvir + asunaprevir* 

 

 Sofosbuvir + RBV 

 Sofosbuvir + GS-5885 (FDC) 
± RBV 

 Daclatasvir + asunaprevir 

 ABT-450/RTV + ABT-267 ± 
ABT-333 ± RBV 

 Faldaprevir+BI207127+RBV 

 

Investigational HCV Regimens 
in Phase III Clinical Trials  

•New Interferons 

 PegIFN lambda-1a + RBV 

 PegIFN lambda-1a + daclatasvir 
+ RBV** 

 PegIFN lambda-1a + Asupranavir 
+ RBV** 

 

 

ClinicalTrials.gov. 

•Alternative Dosing 

 TVR BID* (approved PI) 

 
*Studied with pegIFN-α2a. Studied with both pegIFN-α2a and pegIFN-α2b.** Phase 2a  
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Potency 



In Vivo Viral load decline DAA comparison after 3 days  

PI 1° : Telaprevir 
NS5 A I : ABT-267 PI  2° : TMC 435 : Simeprevir 

GS 7977 

NNI : ABT-333 

-3.5 log -4.5 log 

-4.3 log 

-3 log 

-3 log 



Resistance 



Genetic Barrier for HCV 
 Direct Antiviral Agents 
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Halfon P, Locarnini S,  J Hepatol 2011  



In Vitro Resistance to DAA 
14 days monotherapy (Replicon) 

Protease Inhibitors 

NS5 A  Inhibitors 

Non Nucleoside  Inhibitors 

Nucleoside  Inhibitors 

Adapted from McCown et al. AAC 2008 

BMS 

1-10 

10-1000 

10-100 

Potency IC 50  nM 

  

0.01-0.1 





Mechanism of Action 



NS3/4a  
Protease NS4B 

NS5A 

NS5B 

NS2 P7 

E2 

E1 

C 

NS3/4a Cleaves Nonstructural  
Proteins from the Polypeptide Chain1,2  

Viral Replication Initiated 

1. Lindenbach BD, et al. Nature. 2005;436:933. 2. Lindenbach BD, et al. Science. 2005;309:623. 



Burden 

Lifecycle 



Examples of HCV NS5B polymerase inhibitors 
and their binding site 



Electron-Proton, Neutron, Atomic… 
GS 7977= Sofosbuvir 
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Nucleotide /Nucleoside analogs 

Sofosbuvir : 
Nucleotide 

Mericitabine : 
Nucleoside 



Nucleotide /Nucleoside analogs 
comparison 

Sofosbuvir Mericitabine 

Type Nucleotide Nucleoside 

Efficacy/ in Vitro Moderate Moderate 

Genetic barrier High High to medium 

Pangenotype activity yes Yes : 1a<1b 

IL28 CC influence No yes 

Toxicity and AEs Not  yet reported few 

DDIs low low 



Comparison of DAA Profiles 
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Drug–Drug 

Interactions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Good profile Average profile Least favorable profile   

Adapted from: Farnik H, et al. Antivir Ther. 2012;17:771-783.  

     



 
Evaluation of synergy of drug-drug 

combinations 

 
 

Bliss independence model 





Potent IFN-Free DAA Regimens in 
Treatment-Naive Genotype 1 

1. Sulkowski M, et al. AASLD 2012. Abstract LB-2. 2. Gane E, et al. AASLD 2012. Abstract 229.3. Kowdley KV, et al. 
AASLD 2012. Abstract LB-1. 4. Everson G, et al. AASLD 2012. Abstract LB-3.  

Sofosbuvir (Nuc) + Daclatasvir (NS5A)  
+ RBV x 24 wks 

 Major caveats: few number of patients, No/few  patients with cirrhosis 
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2-3 DAAs + RBV  

Sofosbuvir (Nuc) + Daclatasvir (NS5A) x 24 wks 

Daclatasvir (NS5A) + asunaprevir (PI) + 
BMS 791325 (NNI) x 12 wks 

2-3 DAAs, No RBV 

28/29 

97[1] 
94[4] 

15/16 

98[3] 

77/79 

ABT-450/r (PI) + ABT-333 (NNI) 
+ ABT-267 (NS5A) + RBV x 12 wks 

25/25 

100[2] 

Sofosbuvir (Nuc) + GS-5885 (NS5A)  
 + RBV x 12 wks 

Ribavirin-Free Regimen 



Toward a Future of Personalized Medicine 
for HCV Therapy 

Direct-Acting Antivirals 

NNI + PI 
± RBV 

Nuc + RBV 
PegIFN + 

RBV+ DAA  
Nuc + NS5A  

Inh ± RBV 
Others? 



Ongoing Clinical trail in HIV-HCV co-infected 
patients 

Faldaprevir  
12/24 wks 

Simeprevir 12wks  

Daclatasvir 
24 wks  

+ 

+ 

+ 

 PR  
24/48 wks 

 PR  
24/48 wks 

 PR  
24/48 wks 

G1 Naïves or RR 

G1 Naïfs and NR 

G1 Naïves  

Daclatasvir  Asunaprevir  ANRS + 
+ PR  

24/48 sem 
G1 NR 

Sofosbuvir 
12/24 wks  + 

 R  
12/24 wks 

G2/3  
Naïves or NR 

 Multiples DDI with anti-HIV compounds : patient selection and switch HIV-therapy 



Avantages des nouvelles thérapies 

• Efficacité Importante (80-100% SVR) en synergie 

• Une prise par jour 

• Durée de traitement raccourci (12-24 s) 

• Simplification des Protocoles—Pas de RGT 

• Peu d’effets secondaires 

• IFN-Free 

• RBV-Free? 



Inconvenients des nouvelles thérapies 

• Peu d’études et études portant sur un faible nombre de 
patients  

• Potentiel de toxicité reste à  evaluer 

– Molécules de multiple classes (nucs, nonnucs, PI, alisporivir) 
pouvant avoir une toxicité additionnelle 

• Efficacité et tolérance chez les cirrhotiques peu evaluée  

• Peu de données—DDIs, dans des populations 
particulières  (OLTx, HIV, ESRD) 

•  Enregistrement, disponibilité et remboursement de ces 
molécules non connues 

• Coût de ces traitements non établi, Quid PED  






