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Trattamento HCV (Genotipo 1) 

IFN 
48 Weeks 
7-11%1,2 

IFN/Ribavirin 
48 Weeks 
28-37%1,2 

PR/Ribavirin 
48 Weeks 
~40%3,4,5,6 

1998-2011 1990-1997 

1McHutchison, NEJM (339) 1998; 2Poynard, Lancet (352) 1998; 3Manns, Lancet (358), 2001; 4Lindsay, Hepatology (34) 2001; 5Fried, NEJM (347), 2002; 
6McHutchison, NEJM (361) 2009; 7Kwo, Lancet (376) 2010; 8Poordad, NEJM (364) 2011; 9Bacon, NEJM (364) 2011. 

 
HCV=hepatitis C virus; IFN=interferon; PR=peginterferon -2b + ribavirin; DAA/PR48=direct-acting antiviral/PR.  



Genotipi HCV 

IVDU=intravenous drug user. 
Simmonds P. J Hepatol. 1999;31(suppl 1):54-60. 
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La ribavirina è un analogo nucleosidico sintetico che in vitro esplica 
un’attività contro alcuni virus a RNA e DNA.  
 
Il meccanismo con cui ribavirina in associazione con peginterferone alfa-
2b o interferone alfa-2b esercita i suoi effetti contro l’HCV è sconosciuto. 
 
Ribavirina in monoterapia non ha alcun effetto nell’eliminare il virus 
dell’epatite (HCV-RNA) o nel migliorare l’istologia epatica dopo 6 o 12 
mesi di terapia e 6 mesi di follow up.  

EPAR ribavirina agg. 2014 

Ribavirina+Interferone 

http://www.google.it/url?q=http://it.wikipedia.org/wiki/Ribavirina&sa=U&ei=VTw0U9PIPIrDtQaiqIHYCg&ved=0CDAQ9QEwAQ&sig2=h4UoKz2rA5pk4Km1CLCrSg&usg=AFQjCNFoNIcnMHWpwVzwhtG1FhTr6U5tWg


EPAR Pegasys e Pegintron  agg. anno 2013 

Ribavirina+Peg-interferone 

http://www.google.it/url?q=http://it.wikipedia.org/wiki/Ribavirina&sa=U&ei=VTw0U9PIPIrDtQaiqIHYCg&ved=0CDAQ9QEwAQ&sig2=h4UoKz2rA5pk4Km1CLCrSg&usg=AFQjCNFoNIcnMHWpwVzwhtG1FhTr6U5tWg
https://www.google.it/url?q=http://it.wikipedia.org/wiki/Interferoni&sa=U&ei=0V9CU4_xF6i_ygOugYKIBw&ved=0CDAQ9QEwAQ&sig2=exjNuNWlvLIKuCzkrP7vCA&usg=AFQjCNHCU0XEcmfys2GZpNknADTsc4DwDw


SVR in genotype 1 HCV in 2011: boceprevir and telaprevir 

1. McHutchison JG, et al. N Engl J Med 1998;339:1485–92; 2. Fried M, et al. N Engl J Med 2002;347:975–82 
3. Manns MP, et al. Lancet 2001;358:958–65; 4. Hadziyannis SJ, et al. Ann Intern Med 2004;140:346–55 

5. Telaprevir EU SmPC; 6.Boceprevir EU SmPC 
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Adapated from Raymond Schinazi Liver International 2014 
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Adattato da Mandell et al, 2010; Moradpour et al, 2007. 

boceprevir/telaprevir 
NS3/4Aproteasi 

HCV life cycle 



TELAPREVIR 

Telaprevir is a reversible, covalent, tight- and slow-binding inhibitor of the HCV 
NS3-4A protease  

Telaprevir is a potent, selective, peptidomimetic inhibitor of the hepatitis C virus 
(HCV) NS3-4A serine protease 
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EPAR telapravir 



Kwo PY et al Lancet 2010; 376: 705;  Schiff E et al J Hepatol 2008; 48: S46. 

 

BOCEPREVIR 

Boceprevir is an inhibitor of the HCV NS3 protease. 
  
Boceprevir covalently, yet reversibly, binds to the NS3 protease active site 
serine (Ser139) through a (alpha)-ketoamide functional group to inhibit viral 
replication in HCV-infected host cells.  

His57 
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http://www.trc-canada.com/Structures/B674500.png


BOCEPREVIR 
 o  

TELAPREVIR 

TRIPLICE TERAPIA 
RIBAVIRINA+PEGIN+DAA 

http://www.google.it/url?q=http://it.wikipedia.org/wiki/Ribavirina&sa=U&ei=VTw0U9PIPIrDtQaiqIHYCg&ved=0CDAQ9QEwAQ&sig2=h4UoKz2rA5pk4Km1CLCrSg&usg=AFQjCNFoNIcnMHWpwVzwhtG1FhTr6U5tWg
https://www.google.it/url?q=http://it.wikipedia.org/wiki/Interferoni&sa=U&ei=0V9CU4_xF6i_ygOugYKIBw&ved=0CDAQ9QEwAQ&sig2=exjNuNWlvLIKuCzkrP7vCA&usg=AFQjCNHCU0XEcmfys2GZpNknADTsc4DwDw


Interazioni con il metabolismo dei farmaci:  
CYP3A4/51 

19 

Abbreviazioni: CYP3A4/5, citocromo P450 3A4/5. 

1. VICTRELIS Riassunto delle Caratteristiche del Prodotto. 2. Buxton ILO, Benet LZ. In: Brunton L et al, ed. Goodman & Gilman’s The Pharmacological Basis of Therapeutics. 12 ed. New York, NY: McGraw Hill 
Medical; 2011:17–39.  

Elaborato da[1,2] 



HIV antiretroviral HIV antiretroviral Recommendation with telaprevir 

Darunavir/r (DRV/r) PREZISTA Not recommended 

Fosamprenavir/r (FAP/r) 
 

TELZIR 

 
Not recommended 

Lopinavir/r (LPV/r) 

 
KALETRA Not recommended 

Telaprevir: DDIs with HIV antiretrovirals 

For DRV/r, evolving in vivo and in vitro data is consistent with a protein displacement interaction, but clinical 
confirmation is needed. We are further investigating this interaction in HIV-HCV coinfected patients. 

20 patients on stable DRV/r-based HAART will be allowed in the phase 3 trial INSIGHT (NCT01513941), 
with mandatory PK substudy (data on file). 
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Abbreviazioni: AUC, area sotto la curva concentrazione plasmatica-tempo; BOC, boceprevir; Cmax, concentrazione plasmatica massima (picco) di farmaco; PK, 
farmacocinetica; T1/2, emivita di eliminazione; TID, tre volte al giorno. 

1. VICTRELIS Riassunto delle Caratteristiche del Prodotto.  

Si raccomanda il monitoraggio terapeutico di atorvastatina durante la co-somministrazione.1 

La co-somministrazione diboceprevir e simvastatina o lovastatina è controindicata.1 

Elaborato da [1] 

Effetto sulla PK di farmaci co-somministrati  
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Abbreviazioni: AUC, area sotto la curva concentrazione plasmatica-tempo; BOC, boceprevir; Cmax, concentrazione plasmatica massima (picco) di farmaco; PK, 
farmacocinetica; T1/2, emivita di eliminazione; Tacro= tacrolimus; TID, tre volte al giorno. 

1. VICTRELIS Riassunto delle Caratteristiche del Prodotto.  

Si raccomanda il monitoraggio terapeutico di tacrolimus durante la co-somministrazione.1  

Elaborato da [1] 

Effetto sulla PK di farmaci co-somministrati  
 



Counseling should be provided on potential adverse events that 
may occur 

Telaprevir:1 

• Anemia 

• Nausea 

• Rash, pruritus 

• Anorectal signs/symptoms 

• Diarrhoea 

Boceprevir:2 

• Anemia 

• Nausea 

• Dysgeusia 

• Neutropenia 

• Headache 

 

 
 

1. Telaprevir EU SmPC; 2. Boceprevir EU SmPC 



Viral kinetics in patients who met the >1000 IU/mL HCV RNA  
Week 4 stopping rule with telaprevir 

Adda N, et al. HepDART 2011. Abstract 45 

Treatment-naïve  
patients 

Treatment-experienced 
patients 

108 

107 

106 

105 

104 

103 

102 

10 

0 4 6 8 12 10 2 

Weeks 

H
C

V
 R

N
A

 (
IU

/m
L

) 

0 4 6 8 12 10 2 

Weeks 

H
C

V
 R

N
A

 (
IU

/m
L

) 

108 

107 

106 

105 

104 

103 

102 

10 





Generation of  
virus variants 





Molecules Class 

 

Genotype Compan

y 

FDA EMA AIFA 

telaprevir NS3/4A 

PI 

1 Janssen 

Cilag 

SI SI SI 

boceprevir NS3/4A 

PI 

1 MSD SI SI SI 

Sofosbuvir NPI Pangenot

ypic 

 

Gilead 

Sciences 

SI SI (CNN) 

Comm. 

PR 

Simeprevir NS3/4A 

PI 

1 Johnson 

& 

Johnson 

SI SI (CNN) 

Comm. 

PR 

Adapated from Raymond Schinazi Liver International 2014 

HCV  
DAA - direct-acting antiviral agents 





Adattato da Mandell et al, 2010; Moradpour et al, 2007. 

Sofosbuvir 
NS5B RNA 
polymerase 
Inhibitor 

HCV life cycle 



SOFOSBUVIR 

EPAR sofosbuvir 

Sofosbuvir è un inibitore pan-genotipico dell’RNA polimerasi NS5B RNA-
dipendente dell’HCV, che è essenziale per la replicazione virale.  

 
Sofosbuvir è un profarmaco nucleotidico soggetto a metabolismo 
intracellulare, che dà origine all’analogo uridinico trifosfato (GS-461203) 
farmacologicamente attivo, il quale può essere incorporato nell’HCV RNA 
dalla polimerasi NS5B e fungere da terminatore di catena.  
 
GS-461203 (il metabolita attivo di sofosbuvir) non è un inibitore delle DNA e 
RNA polimerasi umane, né un inibitore della RNA polimerasi mitocondriale.  

Tucker M (December 6, 2013). "FDA Approves 'Game Changer' Hepatitis C Drug Sofosbuvir". Medscape. 

Sofosbuvir is a component of the first all-oral, interferon-free 
regimen approved for treating chronic Hepatitis C 

https://www.google.it/url?q=http://theamazingmedicine.blogspot.com/2013/12/sofosbuvir.html&sa=U&ei=HcVDU4TpGe7BygOHwYGQDw&ved=0CDAQ9QEwAQ&sig2=znXVBv2b7YozQAGCIOrWKg&usg=AFQjCNHr2IOtA-bTTn7aPIU_hYukOpbllg
http://www.medscape.com/viewarticle/817371


SOFOSBUVIR 

DUPLICE TERAPIA 
RIBAVIRINA+PEGIN+DAA 

http://www.google.it/url?q=http://it.wikipedia.org/wiki/Ribavirina&sa=U&ei=VTw0U9PIPIrDtQaiqIHYCg&ved=0CDAQ9QEwAQ&sig2=h4UoKz2rA5pk4Km1CLCrSg&usg=AFQjCNFoNIcnMHWpwVzwhtG1FhTr6U5tWg
https://www.google.it/url?q=http://it.wikipedia.org/wiki/Interferoni&sa=U&ei=0V9CU4_xF6i_ygOugYKIBw&ved=0CDAQ9QEwAQ&sig2=exjNuNWlvLIKuCzkrP7vCA&usg=AFQjCNHCU0XEcmfys2GZpNknADTsc4DwDw


EPAR sofosbovir 

Genotype 2 and 3: 
oral dual therapy of sofosbuvir in combination 
with ribavirin (RBV) 
 
Genotypes 1 and 4: 
triple therapy with injected pegylated interferon (pegIFN) and 
RBV for treatment-naive patients with HCV 

Tucker M (December 6, 2013). "FDA Approves 'Game Changer' Hepatitis C Drug Sofosbuvir". Medscape. 

http://www.medscape.com/viewarticle/817371
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SIMEPREVIR 



SIMEPREVIR 



Simeprevir is an NS3/4A protease inhibitor 
 
Simeprevir works by blocking the viral protease enzyme that enables 
the hepatitis C virus (HCV) to replicate in host cells.  
 

SIMEPREVIR 

FDA simeprevir 

http://en.wikipedia.org/wiki/File:Simeprevir.svg


Adattato da Mandell et al, 2010; Moradpour et al, 2007. 

simeprevir 
NS3/4Aproteasi 

HCV life cycle 



SIMEPREVIR 

TRIPLICE TERAPIA 
RIBAVIRINA+PEGIN+DAA 

http://www.google.it/url?q=http://it.wikipedia.org/wiki/Ribavirina&sa=U&ei=VTw0U9PIPIrDtQaiqIHYCg&ved=0CDAQ9QEwAQ&sig2=h4UoKz2rA5pk4Km1CLCrSg&usg=AFQjCNFoNIcnMHWpwVzwhtG1FhTr6U5tWg
https://www.google.it/url?q=http://it.wikipedia.org/wiki/Interferoni&sa=U&ei=0V9CU4_xF6i_ygOugYKIBw&ved=0CDAQ9QEwAQ&sig2=exjNuNWlvLIKuCzkrP7vCA&usg=AFQjCNHCU0XEcmfys2GZpNknADTsc4DwDw


Hepatitis C pipeline 



CCJM VOL 81 NUMBER 3 MARCH 2014 



HCV direct-acting antiviral agents:  
the best interferon-free combinations 
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Genotype Company 
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Adapated from Raymond Schinazi Liver International 2014 



GRAZIE PER 
L’ATTENZIONE 


