
Advantages of new generation 
Direct Acting Antivirals (DAAs) 

PHC 2011PHC 2011

17 January 201017 January 2010

Tarik AsselahTarik Asselah

MD PhDMD PhDMD, PhDMD, PhD
Service d’Hépatologie & INSERM U773, CRB3 Service d’Hépatologie & INSERM U773, CRB3 

University Paris 7University Paris 7
Hôpital Beaujon, ClichyHôpital Beaujon, ClichyHôpital Beaujon, ClichyHôpital Beaujon, Clichy

tarik.asselah@bjn.aphp.frtarik.asselah@bjn.aphp.fr



New Direct Acting Antivirals

•• IntroductionIntroduction

•• AdvantagesAdvantages

•• LimitationsLimitations

•• ConclusionConclusion



Chronic Hepatitis Cp
Goals of Therapy

- Eradicate the virus (HCV clearance)Eradicate the virus (HCV clearance)
- Reduce Necroinflammation

St Fib i i- Stop Fibrosis progression
- Prevent cirrhosis devlopment
- Prevent complications
- Prevent HCCPrevent HCC
- Increase survival

MaylinMaylin et al. et al. GastroenterologyGastroenterology 20082008



Progress in the  Treatment of Hepatitis CProgress in the  Treatment of Hepatitis C
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Prediction of SVRPrediction of SVR
with Molecular Signaturewith Molecular Signature

2 genes (IFI27 et CXCL9)2 genes (IFI27 et CXCL9)

SVR/NR correctly predicted in 78%SVR/NR correctly predicted in 78%

AsselahAsselah et al. GUT 2008et al. GUT 2008
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Direct Acting Antivirals Target Virus Enzymes

AsselahAsselah and Marcellin and Marcellin 
LiverLiver International 2011International 2011



Direct Acting Antivirals in Devlopment

AsselahAsselah and Marcellin. and Marcellin. LiverLiver International 2011International 2011



Protease inhibitors: viral load reduction 
(monotherapy 5‐14 days )(monotherapy 5 14 days )
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1. Lawitz E, et al. 59th AASLD 2008, San Francisco, CA, October 31–November 4 2008; 2. Reesink H, et al. 56th AASLD 2005, San Francisco, CA, 
November 11–15 2005; 3. Manns M, et al. 59th AASLD 2008, San Francisco, CA, October 31–November 4 2008; 4. Reesink H, et al. 43rd EASL 2008, 

Milan, Italy, April 23–27 2008; 5. Forestier N, et al. 59th AASLD 2008, San Francisco, CA, October 31–November 4 2008; 6. Zeuzem S, et al. 56th 
AASLD 2005, San Francisco, CA, November 11–15 2005

Mean decline



ADVANCE STUDY : SVR rates in Telaprevir 
Compared to PEG-IFN/Ribavirin AloneCompared to PEG-IFN/Ribavirin Alone
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Triple therapy with Telaprevir : Triple therapy with Telaprevir : 
Si il ffi f PEGSi il ffi f PEG IFNIFN 2 2b2 2b (C(C 208)208)Similar efficacy of PEGSimilar efficacy of PEG--IFN IFN aa--2a vs 2b 2a vs 2b (C(C--208)208)
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SPRINT 2: SVR rates in Boceprevir compared to
PEG-IFN/Ribavirin Alone
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*SVR was defined as undetectable HCV RNA at the end of the follow-up period The 12-week post-treatment HCV RNA level was used if the 24-week post-SVR was defined as undetectable HCV RNA at the end of the follow up period.  The 12 week post treatment HCV RNA level was used if the 24 week post
treatment level was missing (as specified in the protocol).  A sensitivity analysis was performed counting only patients with undetectable HCV RNA 
documented at 24 weeks post-treatment and the SVR rates for Arms 1, 2 and 3 in Cohort 1 were 39% (122/311), 66% (207/316) and 68% (210/311), 
respectively and in Cohort 2 were 21% (11/52), 42% (22/52) and 51% (28/55), respectively.

Poordad F et al. Hepatology 2010; 52: 402A (abstract)



INFORM-1: Antiviral Activity in HCV G1 Interferon-Naïve and 
Null Responders with a BID Regimen of RG7128 + RG7227
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Side effects  

Telaprevir BoceprevirTelaprevir  Boceprevir 

Rash                                  Anemia

Anemia                                         Dysgeusia

Vomiting 



HCV resistance

* Mutations associated with resistance in vitro but not seen in patientsMutations associated with resistance in vitro but not seen in patients
** Mutations associated with resistance in vitro 

Sarrazin and Zeuzem. Gastroenterology 2010



New Direct Acting AntiviralsNew Direct Acting Antivirals
Advantages : summaryAdvantages : summary

•• Potent antiPotent anti--viralsvirals, increasing SVR, increasing SVR

•• Different targets : combinations of DAAsDifferent targets : combinations of DAAs

•• Shorten duration of treatmentShorten duration of treatment

•• IFN free regimenIFN free regimen

•• HCV might become the first chronic viralHCV might become the first chronic viral•• HCV might become the first chronic viral HCV might become the first chronic viral 

infection eradicate worldwide with a finite infection eradicate worldwide with a finite 

duration of treatment, without vaccination.duration of treatment, without vaccination.



New Direct Acting New Direct Acting AntiviralsAntivirals
Limitations :Limitations : summarysummary

•• Side effectsSide effects
Limitations : Limitations : summarysummary

•• Frequent physical examinations and laboratory testing for rash, anemia Frequent physical examinations and laboratory testing for rash, anemia 
and other AE’sand other AE’s

•• PotentialPotential hepatotoxicitieshepatotoxicities of a number of DAAs drug interactionsof a number of DAAs drug interactions•• Potential Potential hepatotoxicitieshepatotoxicities of a number of DAAs, drug interactionsof a number of DAAs, drug interactions

•• Adherence, medical educationAdherence, medical education

•• ResistanceResistance
•• Frequently test for Frequently test for virologicvirologic breakthroughbreakthrough
•• Early discontinuation for 1Early discontinuation for 1--log increase in viral load on therapylog increase in viral load on therapy

•• Special PopulationSpecial Population: Genotype non 1, HIV: Genotype non 1, HIV--HCV HCV coinfectedcoinfected, , 
Transplanted patients, etc…Transplanted patients, etc…

•• CostCost


