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The HCV life cycle: Cure is possible!
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The HBV-Lifecycle:
No cure unless the infected cell is deleted!
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Hepatitis B
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Article in Press

i B NS W

www.elsevier.com/locate/jhep

EASL Clinical Practice Guidelines:
Management of chronic hepatitis B

European Association for the Study of the Liver*

www.easl.eu
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Goals of treatment?
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Hepatitis B Treatment: Different concepts

(PEG)-INTERFERON ALPHA

HBs-Seroconversion up to 10%
HBe-Seroconversion up to 50%

In certain subgroups (Genotype A)
No natural resistance

Finite therapy (48 weeks)

Side effects, contraindications limit
the use of IFN
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Nucleos(t)id-Analogues

High antiviral activity

Few side effects

Can be used in patients with
decompensated cirrhosis

Drug resistance becomes challenge
High relpapse after discontinuation of
treatment

Long-term treatment (years...)

10



When to use
IFNa for hepatitis B?




(PEG-) IFNa to treat chronic hepatitis B

e High ALT
e _Low HBV-DNA
e Genotype A




PEG-IFNa -2b +/- Lamivudine:

HBeAg-loss by genotype
Patients >0 e 44%
(%0) 40
30
20
10

n=90 n=23 n=39 n=103
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HBV-genotype A: Distribution in Europe
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How to use HBV polyermase inhibitors?

Nucleos(t)ides

Patients with liver cirrhosis

nucleos(t)die analogue with
high resistance barrier
or combination therapy



How to use HBV polyermase inhibitors?

Nucleos(t)ides

no liver cirrhosis Patients with liver cirrhosis

nucleos(t)die analogue with
high resistance barrier
or combination therapy

every approved nucleos(t)die analogue
choice according to: virus load, comorbidity, etc.




Can liver fibrosis regress?

Effect on clinical endpoints?
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Improvement of liver fibrosis during
long-term ETV treatment

Stage 6 Stage 6 Stage 2

Baseline Week 48 Week 268
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Entecavir vs. Adefovir
in patients with decompensated hepatitis B

Open-label
ﬁ

=
% ETV 1.0 mg, once daily
% — Long-term
Q “' Observation
g ADV 10 mg, once daily
baseline Week W!e:k Week
24 48 96 Y%ar
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ETV vs. ADV in decomp. Hepatitis B
Overall Survival

80 - ETV

f

ADV

Patients Surviving (%)
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) Weeks
Number with measurements

ETV: 102 g5 73 958 46 42 36 31 25 21 16 10 1
ADV: 89 74 62 50 38 29 24 21 16 12 9 3 0
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How to use HBV polyermase inhibitors?

Nucleos(t)ides

no liver cirrhosis Patients with liver cirrhosis

nucleos(t)die analogue with
high resistance barrier
or combination therapy

every approved nucleos(t)die analogue
choice according to: virus load, comorbidity, etc.

Ideal: high genetic barrier and strong antiviral efficacy
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Antiviral efficacy

*no “head-to-head” studies

HBeAg(+) HBeAg(-) M Tenofovir
80 100 I Entecavir
5 30 B Telbivudine*
Sc?
o 0 CICJ 60
< 5=
% 8 M Lamivudine*
L g 40
> T X
52 B Peg IFN#
I
20 .
| Adefovir®
0
*Undetectable <300 copies/mL Lai CL, et al. Hepatology 2005; 42:748A (AASLD abstract LBO1); Lau G, et

; al. NEJM 2005; 352:2882-2695; Chang T-T, et al. NEJM 2006; 354:1000—
#Undetectable <400 COpIeS/m L 1010; Marcellin P, et al. NEJM 2003;348:808-816

8Undetectable <1000 copies/mL Marcellin et al., AASLD 2007, Heathcote et al., AASLD 2007
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Resistance

80 0%
Tenofovir after 3 years
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Resistance (%)

N
o
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Telbivudine

Jahr 1 Jahr 2 Jahr 3

Lamivudine

Jahr 4 Jahr 5

1. Qi YL, et al. EASL. 2005. Abstract 57. 2. Borroto-Esoda K. EASL 2006. Abstract 483.

3. Colonno RJ. ISVHLD 2006, Lai et al., AASLD 2006.
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HBV: Overlapping reading frames!
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Resistant Variants may escape vaccination

,conclusion: .... our data showing successful
experimental infection by HBV mutants
despite the presence of high anti-HBs levels
considered protective in the vaccinated host

Kamili S. et al. Hepatology 2009
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Hepatitis D
(Delta)
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Hepatitis Delta:
15-20 Million individuals world-wide!

] No data g{ -

H. Wedemeyer — 3-2010: Wedemeyer and Manns, Nature Reviews Gastro 2010
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Long-term outcome of hepatitis D in Italy
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Main Cause of Death:
Liver Failure (38%)

Only independent Factor of mortality:
HDV replication
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The Hep-Net/International Delta Hepatitis

Intervention Trial (HIDIT-1)

PEG-IFNa-2a (180 olwW
N (180 pg oiw)

Adefovir dipivoxil 10 mg daily

N=91 N=29 PEG-IFNa-2a (180 ug oiw)
Placebo
N=30 Adefovir dipivoxil 10mg daily i

Screening TWO TW24 TWA48 F24
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PEG-IFN leads to sustained suppression
of HDV-RNA Iin about 25% of patients

Median HDV-RNA levels (copies/ml ) )
. Sationts 06 with
negative HDV-RNA (ITT)

O 10 20 30 40 50 60

> I
™ I
48 |
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" .
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e PEG.IFN/ P Bl PEG-IFN/ADV
—8— PEG-IFN/ ADV Bl PEG-IFN/P
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Hepatitis C
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>50% cure of chronic Hepatitis C

Sustained virological response

80%
A PEG-IFN &
60% Ribavirin
IFN &
Ribavirin
40%) 48 weeks
PEG- IFN 48 weeks
20% IFN 48 weeks 12 kDa PEG-IFN alfa-2b
()
IFN 24 weeks 40 kDa PEG-IFN alfa-2a
O% ' I | ] 1 ] '

1988 1990 1992 1994 1996 1998 2001

32



T —
Definitions of Response Kinetiks

LavehargeDeterding, Manns.
ExgatsrerR esgienans o FignatitigiBfective Therapy 2006




Treatment Duration based on Response Kinetics: Genotype 1

Therapiebeginn
(HCV RNA

Konzentration)

Woche 4
HCV RNA Bestimmung \ Pl
>30.000 IU/m E—
Woche 12 abbrupch
HCV RNA Bestimmung \

o
Woche 24 begaplﬁ-

HCV RNA Bestimmung abpbruc

vor Therapie

<6-8x10°
[U/mI2

24 Wochen 48 Wochen 72 Wochen
Therapie Therapie Therapie
Rapid-Responder Standard-Responder Slow-Responder

RVR CEVR

1 HCV RNA mit einem hochsensitiven Assay nicht nachweisbar, <12-15 |U/ml oder <50 IU/ml je nach verwendetem Assay.

2 Grenzwert fuir Ausgangsviruslast vor Therapie in den zugrundeliegenden Studien fiir PEG-Interferon alfa 2b bei 600.000 und fur
PEG-Interferon alfa 2a bei 800.000 1U/ml. Ggf. keine Therapieverkiirzung bei negativen Pradiktoren wie fortgeschrittene Fibrose /
Zirrhose, metabol. Syndrom, Insulinresistenz, Steatosis hepatis. Keine Daten bei Patienten mit normalen Transaminasen.
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doi:10.1038/nature08309 natare

LETTERS

Genetic variation in IL28B predicts hepatitis C
treatment-induced viral clearance

Dongliang Ge’, Jacques Fellay', Alexander J. Thompson?, Jason S. Simon®, Kevin V. Shianna', Thomas J. Urban’,
Erin L. Heinzen', Ping Qiu’, Arthur H. Bertelsen’, Andrew J. Muir?, Mark Sulkowski*, John G. McHutchison®
& David B. Goldstein'

genetics

Genome-wide association of IL28B with response
to pegylated interferon-ot and ribavirin therapy for
chronic hepatitis C

Yasuhite Tanaka"'®, Nao Nishida®'®, Masaya Sugivama', Masayuki Kurosaki®, Kentaro Matsuura’,

Naoya Sakamoto*, Mina Nakagawa*, Masaaki Korenaga®, Keisuke Hino®, Shuhei Hige®, Yoshito Ito”, Eiji Mita®,
Eiji Tanaka®, Satoshi Mochida'?, Yoshikazu Murawaki'l, Masao Honda'2, Akite Sakai'?, Yoichi Hiasa'3,

Shuhei Nishiguchi'4, Asako Koike!%, Isao Sakaida'®, Masatoshi Imamura'?, Kiyeaki Ito!”, Koji Yano!7,
Naohike Masaki'”, Fuminaka Sugauchi', Namiki [zumi®, Katsushi Tokunaga® & Masashi Mizekami''"
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IL28B Genotype and Response to
PEG-IFNa + Ribavirin Therapy

H. Wedemeyer — 3-2010:

Update on Treatment of Hepatitis B and C



Nonresponder
Patients




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Prolonged Therapy ot Advanced Chronic
Hepatitis C with Low-Dose Peginterferon
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Future Treatment
of Hepatitis C




Clinical Development of New Anti-HCV Drugs

On
Market

Phase 3

Phase 2

Phase 1

Ribavirin

IFN & PEG-IFN
l
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| e
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/ BMS-650032 R DRI, :
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Beleroforl .................. ANA598
) EE——
Research/ Many other compounds and
Preclinical possible targets
@ nterferons 22D Protease Inhibitors CO Immunomodulators
@ Ribavirin-Like Compounds {110 Polymerase Inhibitors D Others
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Treatment Targets agains HCV

Receptor binding

and endocytosis ‘Transport and release \

‘ Fusion and
@ 7, uncoating
(+) RNA
Translation and polyprotein }
processing

................ ~¥ Y
N Yo IPolymerase
Inhibitors Inhibitors
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Telaprevir
“Prove-2-Study”

Week 12 Week 24 Week 36 Week 48 Week 72 SVR
Follow-

Placebo + PeglFN alfa-2a 180 pg/week + RBV 1000-1200 mg/day WP > 0
(n = 82) 46%

HMES 2 alfa2a 1 pegiFN alfa-2a + RBV Follow-up 0
(n =81) (n=281) g 69%

TVR + PeglIFN alfa-2a Follow-up

+ RBV > 0

(n = 82) 60%

TVR + PeglIFN alfa-2a Follow-up

— 36%

v

Telaprevir:

RVR ~70%, SVR1~20-25%
U.p\é\{a?s ?)rr?eT{g;t_maeﬁ? ifo I:-|epatitis BandC




Treatment of Viral Hepatitis

The Vision

ttttttt

‘Vaccine / Immunotherapy? ‘
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Possible scenarios for the treatment of HCV
infection in the 2020ies

Pl m

Pol Inh |
Pol Inh Il / Other Antiviral

Pl

Pol Inh |
Pol Inh Il / Othe antiviral

Pl Pl
Pol Inh | Pol Inh |
=0l v Il Antiviral
Ribavirin
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Possible scenarios for the treatment of HCV

Pl

Pol Inh |

Pol Inh Il

‘ Ribavirin

Pol Inh |

Ribavirin

Pl

Pol Inh |
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infection in the 2020ies

 pec-FN LS

PEG-IFN

Pl

Pol Inh Il

Ribavirin

PEG-IFN

Pl

Pol Inh |

PEG-IFN

PEG-IFN
Pl

Ribavirin




Become an EASL Member!
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