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Production of infectious hepatitis C virus in tissue culture from a

cloned viral genome

Takaji Wakita1=7, Thomas Pietschmannz:?, Takanobu Kato1=3=4, Tomoko Date1, Michiko
Miyamutﬂ, ZijiangaZhao1, Krishna Murthy®, Anja Habermann®, Hans-Georg Krﬁussliche,

Masashi Mizokami3, Ralf Bartenschlager®/, and T Jake Liang*

(Nat Med 11:791-769, 2005), (1921 citations)
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HZ O DAAsD B IR, genotypel % HATHSVRE

[DAA(j B 7_'7_'5 Bﬂ%ﬁ“) Telaprevir : Kumada H et al. JHepatol 2012;56:78-84.
Simeprevir : Hayashi Net al. J Hepatol 2014, in press
/P EG/R BV 3%]] 1#‘ ﬁi Vaniprevir : #F8 K [EH\. FFAE2014; 55 suppl.(l?:ASS

Faldaprevir: 28 A& A B fi#2013; 54 suppl.(1): A408

oE DCV/ASV: KumadaH et al. Hepatology 2014;59:2083-2091
Janssen 245@ MSD 24:@ LDV/SOF: Afdhal Netal. NEJM 2014;370:1889-98

—— previr | S Ml i
SIMEPrevir Kl Vaniprevir - 859% BMTIo2% e Egl?lﬂzEeettéll.'Hepatology26136}?8(25:?24%-§£2A,
NS3/4. ~NS3/4A" / J Hepatol 2014;60:S25-26

v 8- |
2013 2014 - 2016~ )
- 7
VEN free una 4‘(:’83/4 Gilead 12W
pre 21473 Ledipasvir  NSsA, .., BMS _12W
Daclatasvir LS Sofosbuvir | EEEE Asunaprevir LERZ
85% 4 98% Daclatasvir BNEES
_ BMS-791325 BNEH:H
AbbVie 12W
ABT-267 NS5A MK-5172  Ns3/4A

MK-8742
SVRAET - e AR

http://clinicaltrials.gov/show/NCT02203149
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National Center for Global Health and Medicine
Research Center for Hepatitis and Immunology

NCGH

MM&MK



BIEl LT hoT- Ad . NSSARE EFIENSSBIAEHIE
MAFEEDEEHIHCVIZHAT!

FOS5XFEJL (NS5A) 60mg QD

g P AFTLEF (NS3)600mg BID
7
T n=10
=
S s
& 24} AT
= SAEHET
g 3 1 —HlEEERTHIE l
E 2-
o LLQ = 15 1U/mL ‘ HCVRNA
tRIEBRELNT
0 L] T T J T T T T “\_T_\\_I_\\—I_\\—I
0 1 2 3 4 S 6 7 8 12 24 36 A48
Weeks SVR,,SVR,,
National Center for Global Health and Medicine (Chayama K et al, Hepatology 2011) MM

Research Center for Hepatitis and Immunology

NCGHM



Daclatasvir+Asunaprevir;a 0 & R : EH i ZEE2 %

@

NCGM

Amino acid == Fold Replication lowvel
substitation® ECs (pb)° resistancc = ()
None (parent} 26 =03 1 100
1L23F 1502 1 39 =9
12EM 41 =+ 1.1 2 121 = 54
I1.2RT 52 = 14 20 I3+ 5
AR30 NI+ NID= None
R30E 156 = 8.1 6 11 =2
R300) 1.5+ 03 1 92 + 2
I131F 126 =12 S 146 = 44
131M S4+19 3 99 + 23
L3IV £1 + 15 3 145 + A4
P321. 44.7 = 21 17 IS = &
371 1.7 = 02 1 I38 = 28
Q54H 3.2+05 1 83 + I8
P5SSH 22 +05 1 103 = 23
PsSS 23 +04 1 121 = 18
= 492 . 12 8 19 () 5+ F
[ e e = e ]
I123F + 1.31F 338+ 5.1 13 &S =5
1.23F + Y93H 2083 = 369 =0 S+1
AR30 + P32L = L DD 000 >384 615 9 +9
= I31IF 2341 + 98.7 90 224 + 39
1.31F + Y93H 148743 + 1.7629 5.721 29+ 8§
I13IM = Y93H 10989 4 « 122 0 4 227 36 + S
131V = PSSS 421 8 = 698 162 |2 = 2
LI31IV = Y93H 21 6745 + 94613 S 336 30 + 10
F37L. +~ Y93H 486 = 63 19 34 =~ 4
QOs4H + Y93H 247 = 64 10 22 =7

National Center for Global Health and Medicine

(Fridell RAet al. Antimicrob Agents Chemother 2010)
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PCR and direct sequencing (20%<)

PCR and sequencing of multiple clones (10%<)
PCR-RFLP (5%<)

LiPA (5%<)

Sequencing using microchips (1%<)

Single genome spectrometer (0.1%6<)

MALDI-TOF mass spectrometer (0.1%<)
Next generation sequencer (0.01%<)
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>Grade 2 AEs in >1 and >5% of patients in any treatment arm, n (%)

Term 12 weeks

Subjects with >Grade 2 AE
Anemia
Neutropenia
Nausea
Diarrhea
\Vomiting
Fatigue
Headache
Arthralgia
Anxiety
Insomnia
Pain

Depression
? \\A National Center tor Global He:

Research Center for E *d)"“%éh(il—" ﬁb%b\ gl,\ ||

SOF+ RBV
(n=70)
4 (40) 19 (27)
0 1(1)
0 0
0 0
0 0
0 1(1)
1 (10) 2 (3)
0 3(4)
0 0
0 1(1)
0 0
0 1(1)
0 1(1)

SOF+RBV + SOF+RBV+ | Placebo+ RBV
PEG PEG +PEG
12 weeks 24 weeks 12 weeks
(n=309) (n=125) (n=26)
218 (71) 86 (69) 21 (81)
29 (9) 15(12) 4 (15)
36 (12) 16 (13) 3(12)
20 (6) 10 (8) 2(8)
4 (1) 8 (6) 1(4)
10 (3) 7(6) 0
34 (11) 19 (15) 6 (23)
31 (10) 10 (8) 6 (23)
15 (5) 8 (6) 0
15 (5) 7(6) 0
28 (9) 12 (10) 2 (8)
10 (3) 3(2) 2 (8)
15 (5) 7(6) 2(8)
MM
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National Center for Global Health and Medicine
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Sofosbuvir: the final nail in the coffin for hepatitis C?

Eric Lawitz and
randomised

In The Lancet Infectious Diseases,
colleagues® report results from their
phase 2 trial, in which they showed a more than 90%
cure rate of hepatitis C in patients given a combination
of pegylated interferon alfa-2a (peginterferon), ribavirin,
and sofosbuvir, a novel nucleoside inhibitor of the

peginterferon plus ribavirin, especially in patients with
cirrhosis—namely, a doubling of anaemia.*>*

A need for new drugs clearly exists. Ideally, novel
direct-acting antivirals should fulfil the following
requirements: oral administration once daily, few side-
effects and drug interactions, short treatment duration,

Michael P Manns”, Markus Cornberg

@,

Published Online

March 15, 2013
http://dx.doi.org/10.1016/
$1473-3099(13)70074-4
See Online/Articles
http://dx.doi.org/10.1016/
$1473-3099(13)70033-1

Department of Gastroenterology, Hepatology, and Endocrinology,
Hannover Medical School, D-30625 Hannover, Germany (MPM, MC)

manns.michael@mh-hannover.de
Lancet Infect Dis

March 15, 20313

Hepatitis C treatment: interferon free or interferon freer?

Pegylated interferon alfa-2a (peginterferon) and ribavirin
are the standard of care for all six genotypes of hepatitis C
virus. Hepatitis C virus (HCV) does not integrate into the

Not 100% B 100%(C TSI ?

*“Geoffrey Dusheiko, Tabinda Burney

.ondon NW3 2PF, UK
Lancet Infect Dis

SVR rates at 24 weeks were as follows: 46 patients (89%,
95% Cl 77-96) in cohort A, 97 patients (89%, 82-94) in
cohort B, and 135 patients (87%, 81-92) in cohort C.

"JCL Institute of Liver and Digestive Disease, Royal Free Hospital,

March 15, 20313
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Protease Inhibitors NS5A Inhibitors Polymerase Inhibitors
Telaprevir Daclatasvir Nucs Non-Nucs
Ledipasvir
ABT-267 Sofosbuvir ABT-333
GS-5816 VX-135 Deleobuvir
ACH-3102 IDX-20963 BMS-
PPIlI-668 791325
MK-5172 GSK-2336805 ACH-3422 PPI1-383
Sovaprevir Samatasvir GS-9669
ACH-2684 MK-8742 TMC-647055
NSSAKI NSSBMEHE
National Center for Global Health and Medicine (SChlnaZI Retal I Int 2014) MM
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xR BE5E#H 5 /M SVR12
SOF/LDV 12 weeks 97.7%(209/214)
GT1 RAEH SOF/LDV + RBV 12 weeks 97.2% (211/217)
(DHLAFHEZE
15.7%(136/865)) SOF/LDV 24 weeks NA (n=217)
SOF/LDV + RBV 24 weeks NA (n=217)
SOF/LDV 12 weeks 93.6% (102/109)
GT1 BE B &5l SOF/LDV+RBV 12 weeks 96.4% (107/111)
(DHLAFHEZE :
20.0%(88/440) ) SOF/LDV 24 weeks 99.16(108/109)
SOF/LDV+RBV 24 weeks 99.1%(110/111)
SOF/LDV 8 weeks 94.0% (202/215)
GT 1 KABEH SOF/LDV + RBV 8 weeks 93.1% (201/216)
SOF/LDV 12 weeks 95.4% (206/216)

-rates-from-three-phase-3-studies-

http://www.gilead.com/news
evaluating-a-oncedaily-fixedd SVR 93 . 1~99 ) 1% -genotype-1-hepatitis-c-patients

")) National Center for Global Health <. ...ce.c...c
Research Center for Hepatitis and Immunology
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National Center for Global Health and Medicine
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Gilead Sciences Inc. Press Release: Jun. 15,2014
@ National Center for Global Health and Medicine http://mww.gile ad.com/news/press-releases MM
Research Center for Hepatitis and Immunology
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Present Approaches to HCV Therapy

Who to Treat Now
When to Wait
What to Wait for
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To treat, or not to treat that is the question
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- Liver cirrhosis HCC
HCV/HBV Chronic hepatitis
Healthy  infection  Acute hepatitis | after ope.
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