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E1 C E2 p7 NS2 NS3 NS4A NS4B NS5A NS5B 

HCV RNA 
 
 

Polyprotein 

Non-A non-B: découverte du VHC en 1988  



• Pourquoi traiter? 

 

• Qui traiter? 

Histoire et traitement de l’ infection 
virale C 



• Pourquoi traiter? 

 

 - Infection chronique fréquente 

 - Manifestations hépatiques et  extra-

hépatiques: maladie systémique 

 - Infection chronique curable 

 - Bénéfices associés à la guérison 

Histoire et traitement de l’ infection 
virale C 



Razavi H, Gower E, Estes C, Hindman S. Global HCV Genotypes. AASLD 2013; 2013 Nov 1-5; Washington, DC, United States. 
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Prévalence du VHC et distribution génotypique 

Estimated global prevalence : ~ 3% (71,000,000)                    ~ 0.3-3 % in EU                                                         
7 genotypes GT1 to 7 



Histoire du VHC: 25 ans de la découverte 

à la guérison 

HCV discovery 
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Hépatopathie 



Evaluation de la fibrose: de la biopsie aux 

tests non invasifs de fibrose 

Fibroscan Blood Tests Liver biopsy 
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Effets du VHC sur risque et prognostic du 

LNH diffus 
 Japanese patients (n=553) with diffuse large B-cell lymphoma 

 422 HCV negative; 131 HCV positive 

 Median follow-up 31−32 months 

 Treated with rituximab + multiagent chemotherapy 

 

 

 

Ennishi D et al, Blood 2010;116:5119−5125 

Progression-free survival (years) 

• Tolerability (ALT and AST elevation) was worse in patients with HCV 
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Overall survival 

ALT, alanine transrease; AST, aspartate transferase 



Contamination 

 Recovery 

< 30% 

Chronic  
Infection 
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«Inflammation  chronique» Hépatopathie Vascularite 

L’infection virale C chronique:  

une maladie systémique 



Qualitative alterations of the preimmune repertoire are slowly reversible 

0 2 4 6 8 10 

SVR: Years after clearance 

Altérations du répertoire pré-immun et 

VHC 

Antigen-inexperienced CD8 T cell  

populations show a memory-phenotype 

Alanio C et al. eLife 2015 
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Extrahepatic diseases 

HCV seropositive, HCV RNA detectable 

HCV seropositive, HCV RNA undetectable 

HCV seronegative 

19.8% 

12.2% 

11.0% 

p<0.001 for comparison among three groups 

p=0.002 for HCV RNA detectable 

vs undetectable 

Significant association between HCV and: 

 

-  diabetes (OR = 1.8) 

 

- cardio-vascular morbidity (OR=2.37) 

 

- cerebro-vascular mortality (OR= 2.7) 

 

- renal disease (HR for ESRD  

    < 59 y= 7.8 vs. 3.2) 

 

- extra-hepatic cancers 

White D et al. J Hepatol 2008;49:831–844 

Su F-H et al. BMC Cancer 2011;11:495 

Su F-H et al. Am J Kidney Dis 2012;60:553−560 

Kakinami L et al. Int J Clin Pract 2013;67:6–13 

Lee M-H et al. Stroke 2010;41:2894–2900 

Lee M-H et al, J Infect Dis 2012;206:469–477 

VHC et mortalité extra-hépatique 



12,126 HCV+ patients vs. 133,795,000 controls 

13 cancer US registries (2006 – 2010) 

 

VHC & cancer 

Allison RD et al. J Hepatol 2015 
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Cancers more frequent 

and at a younger age 



Le VHC augmente la mortalité 

hépatique et non-hépatique 
The REVEAL HCV Cohort Study 
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Hepatic diseases Extrahepatic diseases 
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HCV seropositive, HCV RNA undetectable 

HCV seronegative 

12.8% 

1.6% 
0.7% 
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Lee M-H et al, J Infect Dis 2012;206:469–477 

23 820 adults, Taiwan 

1095 anti-HCV positive; 69.4% with detectable HCV RNA 

p<0.001 for comparison among three groups 
p<0.001 for HCV RNA detectable vs undetectable 

p<0.001 for comparison among three groups 
p=0.002 for HCV RNA detectable 
vs undetectable 



E1 C E2 p7 NS2 NS3 NS4A NS4B NS5A NS5B 

HCV RNA 
 
 

Polyprotein 

VHC: une biologie simple sans réservoir ni 

intégration génomique 

The sustained virologic response (undetectable 
HCV RNA 12 weeks after the end of therapy) 
Is a complete cure 

Fontaine H et al. Lancet 2002 



Adapted from Farazi PA et al. 2006 

*Pol et al. Human Pathology 2004; **Serpaggi et al. Human Pathology 2007  

Microscopy* 

Macroscopy: liver explants ** 
 

Réversibilité de la cirrhose 

Bénéfices associés à la RVP* 



The REVEAL HCV Cohort Study 
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Lee M-H et al, J Infect Dis 2012;206:469–477 

23 820 adults, Taiwan 

1095 anti-HCV positive; 69.4% with detectable HCV RNA 

p<0.001 for comparison among three groups 
p<0.001 for HCV RNA detectable vs undetectable 

p<0.001 for comparison among three groups 
p=0.002 for HCV RNA detectable 
vs undetectable 

1.6% 

Le VHC augmente la mortalité 

hépatique et non-hépatique 



• Pourquoi traiter? 

 

• Qui traiter? 
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IFN 
+ riba 
1998 

IFN PEG 
+  riba 

2001-2011 

6% 16% 

40% 

55% 

Evolution and Optimisation of HCV therapies  
 Traitment du VHC chronique :  

taux de RVP 

 

 
Predictors of low SVR: 
 
Genotype 1 
HIV 
F3/F4 
Fatty liver 
Metabolic syndrome 
IL28B non CC 
 

La pré-histoire de l’Interferon 



E1 C E2 p7 NS2 NS3 NS4A NS4B NS5A NS5B 

HCV RNA 
 
 

Polyprotein 

Protéines virales du VHC: modélisation 

des antiviraux directs (AVD) 

Targets of direct acting antivirals 

NS3/4 Protease  
Inhibitors: 
-previr 

NS5A Replication  
Complex inhibitors: 
-asvir 

NS5B Polymerase  
Inhibitors: 
-buvir 



DAAs approved in Europe in 

2014/15  

for use in adults with chronic HCV 

Janssen-Cilag Ltd. OLYSIO▼ (simeprevir), SmPC, August 2014;  

Bristol-Myers Squibb Pharma EEIG. DAKLINZA▼ (daclatasvir), SmPC, July 2015;  

Gilead Sciences Europe Ltd. SOVALDI▼ (sofosbuvir), SmPC, July 2015;  

Gilead Sciences Europe Ltd. HARVONI▼ (ledipasvir/sofosbuvir), SmPC, July 2015;  

AbbVie Ltd. VIEKIRAX▼ (ombitasvir/paritaprevir/ritonavir), SmPC, January 2015;  

AbbVie Ltd. EXVIERA▼ (dasabuvir), SmPC, January 2015. 
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Américaine (VA) VA / HIV TRIO Italie Portugal Espagne Allemagne

SIM/SOF SOF/LDV 3D SOF/DCV

Nb =2363/4104/773   103/208/13            1378             343/ 73 /42             872                   1504/1422    284/1836/390/528   

No impact of HIV, 
HBV, diabetes or  
Obésity on SVR 

Follow. EASL CPG 
(93 % vs 87 %) 

Hypo Alb < 35 g/l 
Negative predictor of SVR 

Les données de « vraie vie » 

confirment les essais cliniques:  

16 236 patients GT1 

Aghemo AM, et al. LBP 500; McCombs J, et al., Abs. LBP 510; Crespo J, et al.LBP 511; Calleja Jlet al. LBP 512; 

McGinnis J, et al.LBP 514; Afdhal N, et al. LBP 519; Rodrigues J, et al.LBP 523; Mauss S, et al. SAT-263 

Cohortes 
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Evolution and Optimisation of HCV therapies  
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+  riba 

2011-2013 

75% 

DAAs 
>2014 
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Traitment du VHC chronique :  

taux de RVP 
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Intermediate Analysis : 
SVR12 = 93,5 % (n = 29/31) 

Vermehren J, AASLD 2016, Abs. 894 
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• Grande efficaité des multiples régimes 

 

• Efficacité pangénotypique 

 

• Faciles/bien tolérés 

 

• Bénéfices cliniques avec réversibilité des 
manifestations clinico-biologiques  

Le VHC : fin du début ou début de la 

fin? 



POLARIS: sofosbuvir/velpastasvir/voxilaprevir 

POLARIS-3 POLARIS-1 POLARIS-2 POLARIS-4 

n = 941 n = 415 n = 219 n = 333 

G 1 2 3 4 5 6 

SOF/VEL/VOX  SOF/VEL  Regimen :  

G 1 2 3 4 5 6 

 
Cirrhosis 

Placebo 

12 weeks 12 weeks 

12 weeks 

8 weeks 

12 weeks 

8 weeks 

12 weeks 

Non NS5A 
failures 

DAAs failures DAAs naïve patients 

 
NS5A failures 

G 1 2 3 4 5 6 G 1 2 3 4 5 6 SVR 12 

96% 97% 

90% 

95% 

98% 

96% 

96% 

Bourlière M, AASLD 2016, Abs. 194  

Zeuzem S, AASLD 2016, Abs. 109 

Jacobson I, AASLD 2016, Abs. LB-12  

Foster G, AASLD 2016, Abs. 258 



ENDURANCE trials 
G1 non cirrhotics including HIV 

co-infection : 8 vs 12w. 
 

G2 vs placebo : 12 weeks 
GT3 : 12 weeks 

G4-6 non cirrhotics : 12 weeks 
 

 

MAGELLAN trials 
G1/4  DAA failures:  

12 vs 16 weeks 
 

 EXPEDITION trials 
G1, 2, 4-6 cirrhotics 

G1-6 CKD4-5 

 

SURVEYOR trials 
 

G2, 4-6 non cirrhotics : 8 weeks 
G3 cirrhotics  

et/or pretreated : 12 vs 16 weeks 
 

 

Glecaprevir/pibrentasvir 

99-100% 

90-100% 

98% 

SVR 12 



• Grande efficaité des multiples régimes 

• Efficacité pangénotypique 

• Faciles/bien tolérés 

• Bénéfices cliniques avec réversibilité des manifestations 
clinico-biologiques 

 

• Besoins non couverts: amélioration mondiale du  

          - dépistage 

          - accès aux soins 

          - coûts 

  

Le VHC : fin du début ou début de la 

fin? 



Razavi H et al. J Viral Hepat 2014;21 Suppl 1:34-59. 

Hatzakis A et al. J Viral Hepat 2014. Submitted for publication 30 July 2014. 

Treatment rate = number of treated annualy / estimated total number of viremic 

Diagnostic et accès aux soins 

avant les AVD (2013) 



Dore GJ,  Ward JW., Thursz. J Viral Hepatitis, 2014, 21, (Suppl. S1), 1–4 
Wedemeyer H, Dore GJ,  Ward JW. J Viral Hepatitis, 2015, 22, (Suppl. S1), 1–5 
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Diagnostic et accès aux soins 

avant les AVD (2013) 



Un coût élevé pour la guérison de VHC 

But  1. « cost-effective » 
        2. for HCV elimination 
        3. prize is defined by the « CEPS » 
        4. « Licence d’office » is feasible 

27,500- 41,000 € 



Myhep Lvir*  

Accès aux génériques : plusieurs options 

750 € 12 weeks 

*http://www.indiamart.com/medivacinternational/pharmaceutical-tablets.html 

 



Elimination du VHC 

• New DAAs can achieve SVR in a broad spectrum of patients 

• Challenge is how best to apply them in practice for greatest impact 

Courtesy by Dr F. Roudot-Thoraval PWID: people who inject drugs 

Risk of mortality  
and morbidity 

3. 
Non-PWID screening and treatment 

Elimination 

2. 
Treat high incidence  

Prevent new infections,  
contain the epidemic 

Public health  
threat 

1. 
Treat F3/F4 patients 

Prevent mortality  
and morbidity 

Burden of disease threat 

F0 F4 F1 F2 F3 

Advanced population High incidence population Slow progression population 

Risk of  
onward  
transmission 


