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direct acting antiviral agents (DAA)2| E0| Al0jl= SMXIOtYO| 2tQlo| Ha3st o~ ULt

# 1 Interpretation of HCV Assays

Anti-HCV | HCV RNA Interpretation Further evaluation

Acute hepatitis C
Chronic hepatitis C

Positive Positive

Resolution of HCV infection
Acute HCV infection during period of | Recheck anti HCV
Negative Negative low level viremia. & HCV RNA, 3-6
False positive anti-HCV test months later

False negative HCV RNA test

Early acute HCV infection

Chronic HCV infection in setting of
immunosuppressed state

False positive HCV RNA test

Recheck anti HCV
& HCV RNA, 3-6
months later

Negative Negative
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HCV RNAZ} HAZE|X| &%= ME|Q X|£HEO|2{ABHES (sustained virological response, SVR)
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HCVQO| X|Z& interferon THEX|EZ2EH X 29| peginterferondt rivavirin®| HE2 80| X
SEIS0 AT 2R8I |80 SUISICL X EF KBE AFRED Qe peginterferon
ot rivavirink 82 E2E HCOV REXHO AEE[=0, HCV 281 3" HEXM=
70~80%9| X|&£H Hio|2{A BEE (SVR: sustained virologic response)S HO|1 CHE QX
A 29X M e 45~75%2] SVRE EOQICtn HEE|0 QUCk

HCV 1d XM= 2o EE QYO0 protease inhibitor@l O|= {3 AtC| boceprevor 2f
0| = VirtexAtQ| telaprevirZt 7|22l = triple 2O Z At2st1 ULt (AF 1 &=xX).
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S PIFM R Eoc
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PIFN: peginterferon, R: Rivavirin, Boc: Boceprevor, Tpr: Telaprevir
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HCVE  positive-strand  RNA  virus2 #X&  CHEHE (structural  protein)@l  envelop
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1@l 2: Targeting of HCV therapy '
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Pipeline and Suspended Drugs
NDABLA

Phase Il

= X: Datamonitor Healthcare

H2: HCV polymerase-Allosteric binding sites

Clinical
H| T
Compound Compound shess Drug types |
ABT-333 AbbVie Phase I Small GT 1 infection, 2015 1Q
Molecule launch
Deleobuvir Boerlng.er Phase III Small GT 1a, 1b infection
Ingelheim Molecule
. Small . .
ABT-072 AbbVie Phase 1I GT 1 infection
Molecule
BMS-791325 BMS Phase II Small GT1 mfec’uop, daclastavir
Molecule + asunaprevir H&
GS 9669 | Gilead Science, Inc. | Phase I Small sofosbuvir + ledipasvir
Molecule Ha
Small GT1 infection,

Setrobuvir Roche Phase 1I . o
Molecule Pg interferon + rivavirin

Small GT 1a, 1b infection,
Tegobuvir Gilead Science, Inc. | Phase II GS-5885, GS-9451,
Molecule . . .
Tegobuvir and Ribovirin

Small Samatasvir + Simeprevir

TMC647055 | Johnson & Jhonson | Phase II Molecule e

GSK2878175 GSK Phase I Small
Molecule
Presidio
PPI-383 Pharmaceuticals, Phase 1 Protein
Inc.

GT: genotype



H3: HCV polymerase-Nucleoside binding sites

Clinical
H| 7
Compound Company Sise Drug types |2
. . . Small GT 2, 3 infection
Sofosbuvir Gilead Science, Inc. | NDA/BLA Molecule ribavirin &8
Sofosbuvir/ Small
Ledipasvir Gilead Science, Inc. | Phase III
Molecule
FDC
Vertex Small
VX-135 Pharmaceuticals Phase 1I Molecule
. Small GT1/4 infection, Peg-IFN
Mericitabine Roche Phase 1I Molecule Alpha-2a/RBV H2
H4: HCV protease
Compound Compan Sl Drug types H|
p pany phase g yp -+
. Boehringer Small peg interferon +
Faldaprevir Ingelheim Phase II Molecule ribavirin &
. Small peg interferon +
Asunaprevir BMS Phase 1III Molecule ribavirin t42
Small GT 1 infection,
ABT-450 AbbVie Phase III ritonavir and ABT-267
Molecule e
o o
GT 1 infection, HCV
Danobrevir Roche Phase II Small polymerase inhibitor
P Molecule prodrug RO5024048
He
o o
GS 9266 Gilead Sciences Phase II Small
Molecule
Vedroprevir Small GT 1 infection,
(GS—9251) Gilead Sciences Phase 1I Molecule Peg interferon Alfa +
Ribavirin H&
Grazoprevir Small GT 2 infection, MK-5172
(MK-5172) Merck & Co Phase II Molecule + MK—874§|£—: Ribavirin
[e)s)
. GT 1 infection,
Sovaprevir AChllllon. Phase 1I Small ACH-3102+ Ribavirin
Pharmaceuticals Molecule e
[e)s)
MK-2748 Merck & Co Phase 1 Small
Molecule
MK-6235 Merck & Co Phase I small
Molecule
ABT-493 AbbVie Phase 1 Small
Molecule
ACH-2634 Achillion Phase 1 Small

Pharmaceuticals

Molecule




H5: Interferon receptor

Clinical
H| 7
Compound Company Sfise Drug types |0
Hanferon HanAl El(;)pharma Phase I protein
Flamel .
INF-alpha-XL Technologies Phase 1I protein
Infradure Medgenics Inc/ Phase 1I protein
Interferon . . .
Alpha 5 Digna Biotech Phase 1I protein
Locteron Biolex Therapeutics | Phase II protein interferon alfa-2b &
H6: Non-structure 4A protein (NS4A)
Compound Compan Climigal Drug types H| D
p pany e g yp -+
ABT-267 AbbVie Phase m | oM Compared with
Molecule Telaprevir
. Small peg interferon +
Daclatasvir BMS Phase III Molecule ribavirin 2
Achillion Small Sovaprevir, ACH-3102
ACH-3102 Pharmaceuticals Phase 1I Molecule and Ribavirin in GT-1
MK-8742 Merck & Co | Phase I small MK-5172 + MK-8742 +
Molecule Ribavirin in Genotype 2
Presidio Small PPI-668, BI 207127 and
PPI-668 . Phase 1I Faldaprevir, with and
Pharmaceuticals Molecule : 0
without Ribavirin
ABT-530 AbbVie Phase 1 Small
Molecule
GSK2336805 Johnson & Phase 1 Small
Johnson Molecule
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Clinical
Compound Company Target bhase Drug types
Civacir Biotest AG Hepatitis C/HCV | Phase III | Polyclonal antibody
PEG
Interferon BMS IL-10 and IL-10 Phase III Protein
Receptor, IL-28
lambda
Viramidine Kadmon. IMPDH 1 .RNA Phase 1I Small Molecule
Pharmaceuticals synthesis
Alinia Lupin Limited PKR Phase 1II Small Molecule
. PD-L1 and Monoclonal
Pidilizumab Cure Tech, Ltd. PD-12 Phase 1I antibody
. Santaris Pharma . .
Miravisen A/S miR-122 Phase 1I Antisense
Climizole . Eiger . NS4B Phase 1 Small Molecule
BioPharmaceuticals
GS-9620 Gilead Sciences TLR7 Phase 1 not specified
TerCvax GSK Immune system Phase 1 Vaccine

Compound Host factor targeted HCV Ii{:r;éﬂed SITEEE Currelc)n;aggnical
CD81 antibodies CD81 Entry Preclinical
ITX 5061 (iTher X) SCARB1 Entry Phase Ib
Ezetimibe NPC1L1 Entry Preclinical
Erotinib EGF-R Entry Preclinical

Alisporivir CypA RNA replication Phase III holding
Miravirsen miR122 RNA replication Phase II

ZX VON HAHN et al, 2011; HERKER et al, 2010; SAINZ et al, 2012
TROTARD et al, 2009; LUPBERGER et al, 2011



H 9: Monoclonal antibody

Drug Company Target Drug type Clinical phase
HCV1 Mass Biologies mAb Phase II
Pidilizumab Cure Tech, Ltd Programmed death-1 mAb Phase II
receptor
Nivolumab BMS Programmed death-1 mAb Phase I
receptor
o Peregine . .
Bavituximab Pharma. Phosphatidylserine mAb Suspended

mAB: monoclonal antibody
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Evaluate Pharma®| 2M0| O|st™H QIE{I| 2 XM Ql Pegasys= $X§ 7tEF RO| At U
= I[SHFAHO|X|2F 2012 179 SHTH Eejol TOE HE2=Z St FA 1 ErOjeHol
E0{S0] 2016F0|= 159 F22| IfES Ot UACL O|A2 FAMZC EHetn ¢
WOl ZhiHtol2| A0 CHSH X|Q&at 24 O EIESH BUE e ATEC CYIHY X2A
OF ZA|0f O[3t MTHN oJEE ZARHE AL Ct

Datemonitor HealthcareQ| E 10| 9|5t 2013E 0O|=2 % LEOo| A|EAZII k2t 2,402
@} 1,178 million dollar2 O|=Z|10 11, Bell Potter Securities Limited O 2|3}H HCV X|
ZOFS A|R TFE7F 20130] 43Q43M OIS OA] 2018H0|= 110922 HIHAIRIS &
M3t Holets ofS0| YCt
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Hepatities C Market Forecasts

Total Sales ($m) by Country in 2013

. __________________________________________________________[g
Japan [ 1,178

France [ 199
Germany | 387
ttaty [ 230
spain [N 155
Uk [l 58
o 200 400 800 500 1,000 1200 1,400 1,600 1,800 2000 2200 2400 2,800

Sales (5m) / Patients

Z=X: Datamonitor Healthcare
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