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Sexe / age Homme / 26 ans

Diagnostic 2020

Mode de contamination Inconnu

Origine géographique Guinée

Comorbidité IRC dialysée avec projet de transplantation

Traitement antérieur Glécaprévir / pibrentasvir 8 semaines

ARN du VHC 6,4 log UI/ml

Génotype 1 non typable

Fibrose Elastométrie = 7,1 kPa

Interactions médicamenteuses Aucune

Observance Excellente

Patient 1: hépatite C 



Grande diversité des sous-types circulant en Afrique et en 
Asie du Sud-Est

Carla Kuiken et al. The hepatitis C sequence database in Los Alamos, Nucleic Acids Research, 2008

8 génotypes, 84 sous-types connus



Italy (n=26)
Spain (n=1)

GT-3b

GT-3k
GT-3h
GT-3g

GT-2c

GT-2q
GT-2i/2j

GT-6 otherGT-4 other
GT-4r

Australia (n=12)

Sweden (n=1)
Netherlands (n=1)

GT-6q

France (n=33)

GT-1g
GT-1l

Etudes épidémiologiques du polymorphisme des GT rares -SHARED 



Echec virologique élevé de la bithérapie (SOF/LDV) vis-à-vis 
de virus de GT-4r

93% 90%

54%

100%
87% 90%
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Rwanda

Messina et al. Hepatology 2015; Kamal SM et al. Hepatology 2008; Iles JC et al. Virology 2014;464-465:233-243; Njouom R et al. PLoS One 2012



Plusieurs polymorphismes naturels de résistance 
sur le gène NS5A – Virus de sous-type 4r

Fourati S et al. Hepatology. 2019; Dietz J, J virol hepatitis 2020

Fréquence de RASs NS5A chez les sujets naïfs d’AADs
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Sous-types du VHC GT-1 de patients d’origine africaine 
résidant en Angleterre

K. Childs et al. J Hepatol 2019 Dec; 71(6): 1099–1105. 
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Patients  GT-1 traités majoritairement par 
sofosbuvir plus inhibiteur de NS5A

GT-1 non1a/b

GT-1a/1bSous-types 
(GT-1)



Recommandations EASL 2020

cirrhosis enables reinforced treatment, while identifying patients
infected with HCV genotype 1b allows treatment with the less
expensive non-pangenotypic combination of grazoprevir and
elbasvir.

The combination of sofosbuvir and velpatasvir without riba-
virin is suboptimal in patients with compensated cirrhosis
infected with HCV genotype 3a carrying the Y93H RAS in the
NS5A region of the viral genome. The clinical data are supported
by in vitro resistance studies in cell culture indicating
intermediate-level resistance to velpatasvir conferred by the
Y93H RAS alone and high-level resistance when Y93H is com-
bined with other NS5A RASs, in particular at position L31.135

These in vitro data have been verified in clinical reports, as
detailed above.36,128,131,134 Thus, if the sofosbuvir/velpatasvir
option is chosen, patients infected with genotype 3a with
compensated cirrhosis should be treated with either 12 weeks of
sofosbuvir/velpatasvir plus weight-based ribavirin (1,000 or
1,200 mg in patients <75 kg or >−75 kg, respectively) or 12 weeks

of the triple fixed-dose combination of sofosbuvir, velpatasvir
and voxilaprevir. If NS5A resistance testing is available and per-
formed, only patients carrying the Y93H RAS on their genome
should be treated with either 12 weeks of sofosbuvir/velpatasvir
plus weight-based ribavirin (1,000 or 1,200 mg in patients <75 kg
or >−75 kg, respectively) or 12 weeks of the triple fixed-dose
combination of sofosbuvir, velpatasvir and voxilaprevir,
whereas patients without Y93H can be treated with 12 weeks of
sofosbuvir/velpatasvir alone.

A small number of patients infected with HCV genotype 3a
with compensated (Child-Pugh A) cirrhosis have been included
in clinical trials with the fixed-dose combination of glecaprevir
and pibrentasvir (see above). It is still unclear whether 16 weeks
of treatment is superior to 12 weeks in treatment-experienced
individuals,142 and real-world studies have been inconclusive.
In the phase III EXPEDITION-8 trial, the efficacy of an 8-week
treatment regimen in treatment-naïve patients with genotype
3a and cirrhosis is supported by the inclusion of only 63 patients,

Table 6A. Recommendations for simplified, genotyping/subtyping-free treatment of HCV-monoinfected or HCV-HIV coinfected adult (>−18 years) and
adolescent (12–17 years) patients with chronic hepatitis C without cirrhosis or with compensated (Child-Pugh A) cirrhosis, including treatment-naïve
patients (defined as patients who have never been treated for their HCV infection) and treatment-experienced patients (defined as patients who were
previously treated with pegylated IFN-a and ribavirin; pegylated IFN-a, ribavirin and sofosbuvir; or sofosbuvir and ribavirin).

Type of treatment Genotype Cirrhosis status Prior treatment 
experience

Sofosbuvir/
velpatasvir

Glecaprevir/
pibrentasvir

Sofosbuvir/
velpatasvir/
voxilaprevir

Grazoprevir/
elbasvir

Simplified treatment, 
no genotype/subtype 
determinationa

All genotypes

No cirrhosis
Treatment-naïve

12 weeks
8 weeks

No No

Treatment-
experienced

Compensated 
(Child-Pugh A) 
cirrhosis)

Treatment-naïve
Treatment -
experienced 12 weeks

IFN, interferon.
aWhenever HCV genotype and subtype determination is not available, not affordable and/or limits access to care.

Table 6B. Recommendations for genotype/subtype-based treatment of HCV-monoinfected or HCV-HIV coinfected adult (>−18 years) and adolescent (12-17
years) patients with chronic hepatitis C without cirrhosis or with compensated (Child-Pugh A) cirrhosis, including treatment-naïve patients (defined as
patients who have never been treated for their HCV infection) and treatment-experienced patients (defined as patients who were previously treated with
pegylated IFN-a and ribavirin; pegylated IFN-a, ribavirin and sofosbuvir; or sofosbuvir and ribavirin).

Genotype/subtype 
determination-based 
treatment

Genotype 1a, 1b, 
2, 4, 5 and 6

No cirrhosis
Treatment-naïve

12 weeks
8 weeks

No 12 weeks 
(genotype 1b only)

Treatment -
experienced

Compensated 
(Child-Pugh A) 
cirrhosis)

Treatment-naïve
Treatment-
experienced 12 weeks

Genotype 3

No cirrhosis
Treatment-naïve

12 weeks
8 weeks

No
No

Treatment-
experienced 12 weeks No

Compensated 
(Child-Pugh A) 
cirrhosis)

Treatment-naïve 12 weeks with weight-
based ribavirina

8-12 weeksb

12 weeksa
No

Treatment-
experienced 16 weeks No

S ubtype 1l, 4r, 
3b, 3g, 6u, 6v or 
any other 
subtype naturally 
harbouring one or 
several NS5A 
RASsc

No cirrhosis
Treatment-naïve

Unknown Unknown 12 weeks No

Treatment-
experienced

Compensated 
(Child-Pugh A) 
cirrhosis)

Treatment-naïve

Treatment-
experienced

Type of treatment Genotype Cirrhosis status Prior treatment 
experience

Sofosbuvir/
velpatasvir

Glecaprevir/
pibrentasvir

Sofosbuvir/
velpatasvir/
voxilaprevir

Grazoprevir/
elbasvir

IFN, interferon; RASs, resistance-associated substitutions.
aIf resistance testing is performed, only patients with the NS5A Y93H RAS at baseline should be treated with sofosbuvir/velpatasvir plus ribavirin or with sofosbuvir/vel-
patasvir/voxilaprevir, whereas patients without the Y93H RAS should be treated with sofosbuvir/velpatasvir alone.
bIn treatment-naïve patients infected with genotype 3 with compensated (Child-Pugh A) cirrhosis, treatment with glecaprevir/pibrentasvir can be shortened to 8 weeks, but
more data are needed to consolidate this recommendation.
cAs determined by sequence analysis of the NS5A region by means of population sequencing or deep sequencing (cutoff 15%).

Journal of Hepatology 2020 vol. 73 j 1170–1218 1189
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Numéro de dossier : X 
Nom : X 
Prénom : X 
Date de naissance : 26 ans 

Prescripteur : Pr D 
Adresse :       Consultation hépato 
                      MONDOR   

 
Date et heure de prélèvement : 01/04/2022 à 09h45 
Type de prélèvement : sérum 
Charge virale à la date de prélèvement : 5.45 log UI/mL 
Génotype : (déterminé au CNR) 1 non sous-typable 
Traitement(s) antérieur(s) : réplication post traitement, échec glecaprevir + pibrentasvir 
Cirrhose : (non) 
 
RESISTANCE DU VHC AUX INHIBITEURS DE PROTEASE 
 
Molécules Mutation(s) observée(s) Couleur Interprétation 
Glecaprevir V36I ± S122N   Sensible 
Voxilaprevir V36I ± S122N   Sensible 
 
RESISTANCE DU VHC AUX ANTI-NS5A 
 
Molécules Mutation(s) observée(s) Couleur Interprétation 
Velpatasvir Q24K-L28T-R30S-L31M-Y93S   Résistant 
Pibrentasvir Q24K-L28T-R30S-L31M-Y93S   Sensibilité diminuée 
 
RESISTANCE DU VHC AUX ANALOGUES NUCLEOTIDIQUES (ANTI-POLYMERASES) 
 
Molécules Mutation(s) observée(s) Couleur Interprétation 
Sofosbuvir    Sensible 
 
Technique utilisée : 
- SpTXHQoDJH�GLUHFW�GHV�JqQHV�FRGDQW�OD�SURWpDVH��16����OD�SURWpLQH�16�$��O¶$51�SRO\PpUDVH�GpSHQGDQWH�GH�O¶$51��16�%�. 
- NGS par technique VELA (Kit Sentosa SQ HCV Genotyping v2.0 
 

Signature :  
 

Pr Slim FOURATI 
 

CENTRE NATIONAL DE REFERENCE DES 
HEPATITES B, C et DELTA 

Dr. D CHALLINE 
Pr. J-M. PAWLOTSKY 

Pr. S. CHEVALIEZ 
 

Département de Virologie, Bactériologie-Hygiène,  
Mycologie-Parasitologie, Unité Transversale de Traitement des 

Infections & Inserm U955 
51, avenue du Mal De Lattre de Tassigny 

94000 CRETEIL Cedex 
http://www.vhc-henrimondor.com/ 

 
 
 
 



Quelle stratégie de retraitement?

Echec G/P

RAS NS5a

Dialyse

F2 Projet 
greffe



Quelle stratégie de retraitement?

Décision : SOF 1j/2 + G/P 16 semaines 



Sexe / age Homme / 42 ans

Diagnostic 2017

Mode de contamination Materno-foetale

Origine géographique Madagascar

Comorbidité Aucune

AgHBe négatif

ADN du VHB initial 22 670 UI/ml

Atteinte hépatique Elastométrie = 6,9 kpa – Echographie normale

Traitement TDF 245 mg/j depuis 2015 – observance 100%

ALAT 22 UI/L

DFG 71 ml/min

Réponse virologique AgHBs = 4050 UI/ml (stable) – ADN VHB ND

Patient 2: hépatite B 



EASL CPG HBV. J Hepatol 2017;67:370–98
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Non réponse primaire
Chute <1 log10 après 3 mois

….

Réponse
HBV DNA 

< 10 UI/ml

Réponse partielle
Chute >1 log10 après 3 mois

Rechute
Rebond >1 log10

La virosupression est quasiment constante

AgHBe(+) AgHBe(-)

Réponse à 5-10 ans
Compilation résultats TDF/ETV

98%                     99%



Survie des malades VHB traités similaire à la population générale

Papatheodoridis et al, J Hepatol 2018

Eight-year survival in chronic hepatitis B patients under
long-term entecavir or tenofovir therapy is similar

to the general population

Graphical abstract Authors
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Years since ETV/TDF initiation

Excellent overall survival in Caucasian CHB patients treated with long-term 
ETV or TDF therapy (SMR compared to the general population: 0.82)
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1.00

Highlights
! Patients with chronic hepatitis B receiving entecavir/

tenofovir have excellent eight-year survival.

! Mortality of non-cirrhotics seems to be lower than that of
the general population.

! Mortality of cirrhotics is similar to that of the general
population.

! Hepatocellular carcinoma is the main factor affecting patient
mortality.

George V. Papatheodoridis, Vana Sypsa,
George Dalekos, ..., Harry L.A. Janssen,
Thomas Berg, Pietro Lampertico

Correspondence
gepapath@med.uoa.gr
(G.V. Papatheodoridis)

Lay summary
Caucasian patients with chronic hepatitis
B with or without compensated cirrhosis
who receive long-term entecavir or
tenofovir therapy have excellent overall
eight-year survival, which is similar to
that of the general population. Hepatocel-
lular carcinoma is the main factor affect-
ing their overall mortality, and is the only
factor affecting liver-related mortality in
this setting.

http://dx.doi.org/10.1016/j.jhep.2018.01.031
! 2018 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2018, 68, 1129–1136

Research Article
Viral Hepatitis

JOURNAL 
OF HEPATOLOGY

Comparaison à la population générale



HBsAg seroclearance further reduces hepatocellular
carcinoma risk after complete viral suppression

with nucleos(t)ide analogues

Graphical abstract Authors
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Highlights
! Patients without complete viral suppression have the high-

est risk of HCC.

! NA-induced HBsAg seroclearance leads to lower HCC risk
than complete viral suppression alone.

! Patients with HBsAg seroclearance and complete viral sup-
pression have a similar risk of hepatic events.

Terry Cheuk-Fung Yip, Grace Lai-Hung
Wong, Henry Lik-Yuen Chan, ..., Kelvin
Long-Yan Lam, Grace Chung-Yan Lui,
Vincent Wai-Sun Wong

Correspondence
wongv@cuhk.edu.hk
(V.W.-S. Wong)

Lay summary
We investigated 20,263 nucleos(t)ide
analogue (NA)-treated patients with
chronic hepatitis B. Patients with
NA-induced hepatitis B surface antigen
seroclearance on top of complete viral
suppression have a lower risk of hepato-
cellular carcinoma but not hepatic events
than those only achieving complete viral
suppression under prolonged NA treat-
ment.

http://dx.doi.org/10.1016/j.jhep.2018.10.014
! 2018 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2018, xxx, xxx–xxx

Research Article
Viral Hepatitis

JOURNAL 
OF HEPATOLOGY

Yip et al, J Hepatol 2018

Peut-on faire encore mieux? La perte de l’AgHBs



Sonneveld et al, Clin Gastroenterol Hepatol 2020

582 malades (Asie 80%) traités 4,5 ans avec suivi longitudinal après interruption du traitement

Prédiction de la réponse durable et de la perte de l’AgHBs



Liem et al, Hepatology 2019

Le plus difficile : critères de retraitement de la rechute virologique



Martinez et al, Liver Int 2020

Les nouvelles cibles thérapeutiques



Sexe / age Femme / 26 ans

Diagnostic 2021

Mode de contamination Materno-foetale

Origine géographique Roumanie

Comorbidité Aucune

AgHBe négatif

ADN du VHB 480 UI/ml

ARN du VHD 6,7 log UI/ml

Atteinte hépatique Elastométrie = 7,4 kpa – Echographie normale

ALAT 104 UI/L (2,8N)

Traitement Jamais traitée

Patient 3: hépatite B+D 



Roulot D et al. J Hepatol 2020

Morbidité et mortalité après un suivi médian de 3 ans (0,8 – 7,2) 

Cirrhose Décompensation 
de cirrhose

Carcinome 
hépatocellulaire

Décès ou 
transplantation hépatique

28,3%
48,8%

14,8%

24,2%

2,7%

9,2%

19,1%

57,3%

Prévalence à l’inclusion
Prévalence à la fin du suivi
Incidence à 10 ans

31%

15,3%

25,1%

%

Histoire naturelle: deltavir



Intérêt de l’élastométrie

Transient elastography

Cirrhosis vs no cirrhosis

HDV :n=75

Da et al, J Viral Hep 2020

ՊՍ Պ |�ՊƓƒƒDA et Al.
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(See Figure 3).
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account for the substantial necroinflammation present in HDV 

1olr-u;7��b|_���(ņ��(�r-|b;m|v� Ő-v� ;�b7;m1;7�0�� |_;� vb]mb=b-
cantly higher laboratory (ALT/AST) and histologic (HAI) param-
eters), we have also identified a new, higher cut-off of 14.0 kPa in 
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classify 84.0% of HDV patients. Necroinflammatory activity has 
been reported as one of the factors that causes discordance be-
tween liver biopsy and LSM and in the setting of elevated ALT 
levels, higher cut-offs for LSM has been previously proposed in 
HBV.22,42,43
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elastography
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compared to serologic fibrosis markers 
in differentiating “cirrhosis” from “no 
cirrhosis” excluding patients without liver 
biopsy who does not have clinical cirrhosis 
Őm�Ʒ�ƓƑőĺ�(�$��_-7�-m��&!���o=�ƏĺƖƏ�
compared with APRI (0.84), FIB-4 (0.88), 
AAR (0.74) and RPR (0.86). Abbreviations: 
AAR, aspartate aminotransferase to 
alanine aminotransferase ratio; APRI, 
aspartate aminotransferase (AST) to 
rѴ-|;Ѵ;|�u-|bo�bm7;�ĸ��&!��ķ�-u;-��m7;u�
receiver operating characteristic; FIB-4, 
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controlled transient elastography



Kamal et al, Hepatology 2020

Impact de la replication delta sur le pronostic



MYR203
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Safety and Efficacy of BLV Monotherapy and in 
Combination with PegIFN in Patients with CHD

24

ALT, alanine aminotransferase; BLV, bulevirtide; EOS, end of study; EOT, end of treatment; HDV, hepatitis D virus; LOD, limit of detection; PegIFNα, pegylated interferon-α; ULN, upper limit of normal. LOD (limit of detection) 6 IU/mL 
ALT normalization defined as Russian sites: ≤31 U/L for females and ≤41 U/L for males; all other sites: ≤34 U/L for females and ≤49 U/L for males * 1 patient withdrew before dosing

Asselah T, et al. EASL 2021. #2717

Week 24 interim analysis of a Phase 2b, randomized, multi-center, open-label study

MYR204 Phase 2b Study for Finite Therapy ‡

EOS
Week 144Week 0

EOT
Week 96

n=25*

n=50

n=50

Week 48

BLV 10 mg + PegIFNα

BLV 2 mg + PegIFNα

Primary endpoint:
• HDV RNA undetectable (<LOD) at Week 24 after 

EOT

Secondary endpoints: 
• Undetectable and/or ≥2-log IU/mL decline in HDV RNA
• ALT normalization
• Combined response (undetectable HDV RNA or 

decrease by ≥2 log10 IU/mL from BL and ALT 
normalization)

• Change in liver stiffness by elastography

PegIFNα Follow-up

BLV 2 mg Follow-up

BLV 10 mg Follow-up

BLV 10 mg Follow-upn=50

Primary 
Endpoint
EOT 24

HDV RNA 
<LOD

Key Inclusion Criteria
• Child-Pugh-

Turcotte (CPT) ≤6 
• With or without 

cirrhosis
• ALT >1 ULN and 

<10x ULN

Interim Analysis 
Week 24
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Asselah T, et al. EASL 2021. #2717
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BLV as monotherapy or in combination with PegIFNα led to a higher virologic response compared 
with PegIFNα monotherapy
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Quelle stratégie de retraitement?

Décision : TDF + PEG IFN + bulevirtide ou inclusion dans un 
essai clinique (IFN lambda +- lonafarnib)


