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DAAs=Direct Acting Antivirals
from AASLD 2012 presentations

CEBF X DDAARLE

NS3/4A NS5B RUAS—HHEE NS5A [HEZ
7077 —t LR JER LA
fE ZE &= (17DAAS) (6DAAS) (7DAAS) (7DAAS)
Telaprevir Sofosbuvir ABT-333 Daclatasvir
Boceprevir (GS-7977) Bl 207127 (BMS-790052)
Simeprevir Mericitabine Tegobuvir ABT-267
(TMC435) (RG7128) (GS-9190) GS-5885
Faldaprevir IDX 184 VX-222 PPI-668
(Bl 201335 ) ALS-2200 ABT-072 IDX719
Vaniprevir BCX5191 GS-9669 MK-8742
(MK-7009) LG-7501 BMS-791325 ACH-3102
Asunaprevir
(BMS-650032) HARFE5EH
ABT-450 BARESR/FHETE
Danoprevir M4 -clinicaltrials.gov
GS-9451
©5-9250 #551 Phase I
MK-5172
ACH-1625
BILN2961

ACH-2684



DAA/PEG-IFN/RBV#E HE %
- DAA | RBV

NS3/4AA T 07 F—tHZE
Telaprevir
Simeprevir (TMC435)
Vaniprevir (MK-7009)
Faldaprevir (Bl 201335)

NSEB/ XS — [ EE

Sofosbuvir (GS-7977)

NS5A f £ &

Daclatasvir (BMS-790052)




NS3/4A 707 7—tEZEE

Telaprevir




NS3/AA T O7 7—tlZFE AASLD 2012
Telaprevir

@ #51 Hezode C et al. CUPIC study &£ 4%

Safety and efficacy of telaprevir or boceprevir in combination with peginterferon
alfa/ribavirin, in 455 cirrhotic non responders. Week 16 analysis of the French
early access program (ANRS CO20-CUPIC) in real-life setting

@ #1.B-15 Colombo M et al. HEP3002 F3/FATOMBLL £

Treatment of Hepatitis C Genotype 1 Patients with Severe Fibrosis or
Compensated Cirrhosis: The International Telaprevir Early Access Program

© #968 Mousa O et al. £ SAE
Serious Adverse Events of the current HCV NS3/4A Protease Inhibitors
(Telaprevir vs Boceprevir) and Non-Response to treatment.

@ #1754 FFEIFH BREEEIET
Excessive dosage of telaprevir promotes anemia through a high blood
concentration of telaprevir and renal function disorder in triple therapy

@ #1811 Mauss S et al. F3/FATHD R LM%
Safety and week 4 / 12 HCV RNA results of triple combination with telaprevir

(TVR)/ peginterferon alfa-2a (P)/ ribavirin (R), in F3/F4 patients in real-life setting

% #1B-8 Buti M etal. 1H2[E#%5 TL W
OPTIMIZE trial: Non-inferiority of twice-daily telaprevir versus administration
every 8 hours in treatment-naive, genotype 1 HCV infected patients




Telaprevir or Boceprevirdd i i 3H &, France
CUPIC study: (X (B4 RFEZ

Compassionate Use of Protease Inhibitors in viral C Cirrhosis

[WR] IS5 ADOTHER#%EIIE (French early access program), 55/ %
v HCV genotype 1, X{ETERFEEZ (Child Pugh A)

v Non responders (Relapsers, Partial responders. Null responders (Efx5})
v 1658 LL ETVR or BOC/Peg/RBVIZ 5 L1=fE#T xt RA97H! 201427158 ~201245128)

n=292 n=205

Telaprevir
$‘ =1=N—R

BHELEER | % 68
EXFE = 57.2 (27-83)
5 Total Bil , umol/L 15.4 (4.0-73.5)
EHAID |, g/dL 40.1 (20.7-52.0)
SE)AFREBREL |, 109/mms3 3.3(0.8-9.7)
THHDE |, g/dL 14.6 (9.0-19.7)
SE M /MRS, 104mm3 15.2 (1.8-60.4)

Hezode C, et al.; AASLD2012, oral #51




% patient with undetectable HCV RNA

100 -

80 -

60 -

40 -

20 -

CUPIC study: Telaprevir/ PEG/ RBV
HCV RNAIZ £ LT

® Per Protcol BTT
92 93 92
79
67
week 4 week 8 week 12 week 16

Hezode C, et al.; AASLD2012, oral #51




CUPIC study: Telaprevir/PEG/RBV &£ 14 (165885 5)

Telaprevir
(n=296)

VEELTHESZR (SAEs) 45.2%

BHIDABEHRIE 22.6%
BEELGEESFRICLLIBHDAEEDLE 14.7%

VT
BRInfiE ., BRMIEES 3 VY. MEE. DARIREE. 1.7% (5451)
BEFRARE i
Rash
Grade 3

BAE

=il
Grade 2 (8.0-<10.0g/dL)
Grade 3/4 (<8.0g/dL)
EPOf# A
i I

Patients (at week 16)

Hezode C, et al.; AASLD2012, oral #51



OPTIMIZE Study — Telaprevir g8 vs. q12 hrs
PEG-IFN a 2a/RBV — G1 naive, Phase Il

744

TVR 750 mg g8h

PEG@2a/RBY | FCX2/RBV o RBV

‘ Randomization (stratified by fibrosis stage and IL28B genotype)

TVR1125 mg gl2h

PEG @ 2a/RBV ®rvr
PEG & 2a/RBV B PEG  2a/RBV

c
O
=
©
-
—
O
O
L
O

0 Study Weeks 12 24 48

* RVRZE[XTVR gq8hT67%, ql2h(BID)T 69%ER. AEHARIL£24:8

TVR:Telaprevir Buti et al, AASLD 2012, poster #LB-8




OPTIMIZE Study — Telaprevir g8 vs. 12 hrs
PEG-IFN o 2a/RBV — SVR12

= TVR q8h vs q12h JEL #HMEER; non-inferior difference 1.5% (95% Cl:-4.9%, 12.0%)

© BEERR WMERBICE>GEH o

Treatment outcome, n/n (%)

SVR12
FO-2
TR |
FRIEIEAISVR12 gy
IL28B genotype il Céfr:
SVR12 T

& Hviral breakthrough®

AR RERE

* met virologic stopping rule or viral breakthrough

T12(q8h)/PR
(n=371)
72.8% (270/371)

78.0% (209/268)
59.2% (61/103)

86.8% (92/106)
67.8% (141/208)
64.9% (37/57)

9.7% (36/371)

6.5% (19/293)

T Assessed in patients with HCV RNA <25 IU/mL at the planned end of treatment

T12(q12h,BID)/PR

(n=369)
74.3% (274/369)

80.7% (213/264)
58.1% (61/105)

92.4% (97/105)
67.5% (139/206)
65.5% (38/58)

10.3% (38/369)

7.7% (23/300)

Buti et al, AASLD 2012, poster #LB-8



NS3/4ATOF 7—tEHZEE

Simeprevir (TMC435)

macrocyeclic




anre / =
= AR A i O [
0 0 0
Proportion of o€ cld Uuratic
patients, % / Placebo & PR / Placebo & PR
& PR (n=143) & PR (n=143)
FEER 2R 97.2% 95.1% 98.6% 97.2%
EELEEER 2.3% 4.2% 7.6% 9.8%
ﬁiii%ﬁé 2.8% 0.7% 4.8 % 2.1%
BER 39.2% 42.7% 42.8% 46.2%
GIEPE 39.7% 40.6% 41.1% 44.8%
EREERL (all types) 33.0% 24.5% 36.9% 34.3%
107V IUY HRAE IR 25.9% 29.4% 26.2% 29.4%
45 (all types) 22.5% 16.1% 29.0% 23.8%
b F Bk SRR D 20.3% 14.0% 26.2% 18.9%
mHES 23.9% 23.8% 25.9% 25.2%

Doster #£ /09




Simeprevir (TMC435) : B;&8EASPIRE study
SVR?24 rate in F3 and F4 patients

100
F3/F4%E 5 D SVREE : 569 (38/68)
80
~ 65 67
S 60
> 40 33
N
4
0 17/26 14/21 1
relapser partial null ofe]plife]
responder
TMC435 Placebo
#83 conclusion£Y/

Phase llIM#E8(E£2013.1QIZopen Poordad F et al, AASLD 2012, oral #83




NS3/4A 7O 77—t EZFE

Vaniprevir (MK-7009)




Vaniprevir (MK-7009) plus PEG-IFN « 2a/RBV for 28 Days In
“Genotype 1 25.0 Log IU/mL Japanese Relapser patients”

¥t :Genotype 1, HCV RNA2= 5.0 Log IU/mL, PEG/RBV Relapser, FJ&F #r55.1£7.15%

MK-7009 100 mqg BID plus
n=23 PEG-IFN o 2a/RBV

=90

MK-7009 300 mg BID plus
PEG-IFN a 2a/RBV

O
%
Q.
<
=
O
L
O

Genotype 1, n

Placebo plus
n=22 PEG-IFN o 2a/RBV

PEG-IFN o 2a/RBV Follow-up

PEG-IFN o 2a/RBV Follow-up

PEG-IFN o 2a/RBV Follow-up

PEG-IFN o 2a/RBV Follow-up

|
0

MAX 72 +24
(EaEHIH) WEELS

Hayashi N et al. AASLD 2012, poster #72



Vaniprevir (MK-7009) plus PEG-IFN a 2a/RBV for 28 Days
In G1 Japanese Relapser patients : RVR, ETR, SVR rate

®100mg BID ® 300mg BID

100% - 95.0

86.4

80% - 76.2

60% -

40% -
*

20.0
20%

19/20 116/2 22/22 20/20

19/22 4/20 17/1

RVR* p<0.001 for each dose group ETR

0% -

£ 600mg BID

100 100 100 g4 -

B Placebo

95.5 100 100

18/19

21/22 18/18 §20/208 13/18

SVR
per protocol - 745IBR4t+ (MK-7009-RBVIREELUTDHRE. BEVMILRE, BNEEER., BILFEYAEFER)

v EEIZRSEIOMMEZEE 8824 ZZBsH 5N f=H (D168E: 14,

v MK-7009 O EE AL,
v MK-7009 100mg 15l DA ;BB T REBA,
v RVRT—%4 &Y, phase lIII&300mg BID,

A156T:141) . 2451&£4SVR,

Hayashi N et al. AASLD 2012, poster #72




Genotypel: #][E];5%% DAA/PEG/RBV .

STUDY name: phase 3 (JPN), PILLAR, SILEN-C1, phase 2a, ATOMIC, COMMAND-1

15t generation

Protease Inhibitor

2"d generation

Protease Inhibitor

Polymerase
inhibitor

40
20
0]
TVR12w
PR24w
183

TMC435

81

TMC12w
PR24w

90
80
Bl 24w MK4w SOF 12w
PR24w PR48w PR 12w

TVR: Okanoue et al . AASLD 2011

MK-7009: Manns et al . AASLD 2010

1H1[g]

TMC 435: Fried et al. AASLD 2011

GS-7977(SOF): Hassanein et al, AASLD 2012

I EDSVRE
NISTSYA
Talalle]life]s

V&M GS-7977

87

DCV 24w
PR24w

(MK-7009:1H2[g])

Bl 201335: Sulkowski et al. AASLD 2011

Daclatasvir : Hézode et al, AASLD 2012




Genotypel: B ;A% DAA/PEG/RBVHf HEZDSVRE

STUDY name :JPN P3(TVR), SILEN-C2(B1201335), ASPIRE(TMCA435), P2b(MK-7009)
EASL,AASLD 2010-2012 presentations

I Telaprevir WM BI201335 W TMC435 MK-7009

100 - 94
86 85
_ 80 A 75 (1
X
B e 59
A 60 50 51 25
%
40 A 32 35
20 -
N/A
0] |
Relapse Partial Response Null Response

Prior Relapser: undetectable HCV RNA at EoT and detectable within 24 weeks of follow-up
Prior Partial Responders: more than 2 log reduction in HCV RNA at W12 but not achieving undetectable at EOT

Prior Null Responders: less than 2 log reduction in HCV RNA at W12

All arm pooled




DAAS i RBV : ”:N Fl’ee Q@DRAAW NS3/4ATOT 7 —tHEE

¢ DAA » NSSAHZEE

“DAA“  DAA NSSBAUXT— EIHEE
NS3/4A T 07 7—tHZE NS5A A ZE

BMS-650032 (Asunaprevir)/ BMS-790052 (Daclatasvir)

- DAA L DAA _J RBV _

NS3/AA T a7 F—tHEFE NSSBAYAS—EIEFE

Bl 201335 (Faldaprevir)/ Bl 207127/ =RBV

@p on» @YY GED

NS3/4A T O+ 77—+ HE#E NSSAMHZEE NSSBARYXS—EIHZEE

ABT-450r/ ABT-267/ ABT-333/ RBV

wme @S GED

NSSB/AYXS—EHEE NS5A M Z %

GS-7977 (Sofosbuvir)/ RBV  (/GS-5885 )




NS3/4A T 07 77—t HEE

Daclatasvir (BMS-790052)

NS5A 4 &

BMS-650032 (Asunaprevir)




Daclatasvir(DCV) + Asunaprevir(ASV)
+ PEG-IFN @ -2a/RBV In Genotype 1 Null Responders

G1b onl
1A [ s DCV 60 mg QD + ASV 200 mg BID

*2 patients with missed visit (SVR4:89%)

DCV 60 mg QD + ASV 200 mg QD Follow-up | 65%

QUAD c1a:17,610:3 PEG-IFN o 2a/RBV

[=7y DCV60mg QD +ASV.200mg QD Follow-up
QUAD G110, 6102 PEG-IFN @ 2a/RBV

G1la main SN2 M OO AS Vs NGuQLs
Triple, IFN free B , ] Follow-up

VBT:56% SVR12---Gla:1/18, G1b:4/4

24 48
Phase lla Study Study Weeks

Al447-011 study ‘ Randomization Anna S. Lok et al, AASLD 2012, oral #79




Genotype 1b Non Responders:Daclatasvir and Asunaprevir

Number of patients

3517

301

RERIROMMEER

US patients B French patients

N

Y
N H

‘ R
P H

T A
L S

) T s E
. l l” Am__m '.”L
< o8] o - (\J [y < (o0] (9N N ™M
AN (QV ™ ™ ™M [} LO (o] (0)) o
o - & - L O o O < >

NS5A polymorphisms

DL (Baseline)

Japanese patients

Vicls
F43
T54
V55
N77
D79
Q80 =

D168 =

-E
V170 j—'

R155
Al156

NS3 polymorphisms

McPhee F, et al. AASLD 2012 poster #763




Genotype 1b Non Responders: Daclatasvir and Asunaprevir
BREFZROMEZEDLE (after treatment)

NS5A RAVs NS3 RAVs

country patient outcome | R30 | L31 | P32 | Q54 | P58 | Q62 | Y93 Q80 |8122 | D168

us uSsS2 VBT \ H Y
uSs7 VBT \ S G/IY H Y

uUSs8 Relapse JAN \Y

France FR2 VBT \% \
FR3 VBT \ H \

FR8 VBT A \

FR9 VBT Q \Y H H =

FR10 VBT \Y H \

Japan JP1 Relapse \Y L H \%
JP2 Relapse \ H \

JP3 Relapse VIM H \

JP9 VBT M Y H L V

JP14 VBT M A H A

JP15 Relapse \Y/ H A

JP16 VBT M Y H G \Y

*

YELLOW had a pre-existing NS5A-Y93H variant. 60%(9/15)
McPhee F, et al. AASLD 2012 poster #763




NS3/4 7077 —tHZFE

Faldaprevir(Bl 201335)

NSSB/XS—HEE

Bl 207127




Faldaprevir SOUND-C2 StUdy
Bl 201335/ Bl 207127 *=RBV, G1 naive, IFN Free

Bl 201335 /Bl 207127 TID /RBV Follow-up
Bl 201335 /BI 207127 TID /RBV Follow-up

Bl 201335 /Bl 207127 TID /RBV Follow! 52%
n=78 | Bl 201335 /Bl 207127 RBV Follow-up 69%

o
i
qp)
O i
S
T U
O =
G
(-

0) Study Weeks 16 28 40 52

Bl 201335 /Bl 207127 TID / no RBV Follow-up

Cirrhosis: 10% (37/362)

Bl 201335 = 120mg, Bl 207127 = 600mg S.Zeuzem et al. AASLD 2012 poster #778 & oral #232




SOUND-C2 study, G1 naive

Faldaprevir

Bl 201335/ Bl 207127 x=RBV, IFN Free : SVR12

BIDZE£:IL28%I SVR12
100 -

i 5 BMGila BEG1b
85

80 -

84
64

60 -

40

20

0

69

TID TID TID BID TID IL28B CCCT/TT
16 28 40 28 28 major minor
RBV: YES YES YES YES YES RBV:YES

S.Zeuzem et al. AASLD 2012 poster #778 & oral #232




NS3/4A 7 o057 7—tEZFE

ABT-450/ritonavir

NS5A f £

ABT-267

NSEBA Y XS — [ EE

ABT-333




M11-652 study NS3/4A protease JiZE  NSSAHZFE NS5B polymesase & &

3DAAS(ABT-450/r + ABT-267 + ABT-333) + RBV

8,12-week regimensD BEF & : FHFHF: 50i%, Gla:66%(297/448)
- 8,12-week regimensD#FFx  SVR12: £{K

Glb

Y  ABT-450/r+267+333+RBV 87.5%

96%

100%

=80 ABT-450/r+267+333+RBV —

ABT-450/r  +333+RBV no NS5A

100%

ABT-450/r+267  +RBV. LS 89.9%

100%

ABT-450/r+267+333 no RBV

100%

G1 null-responder

-

100%

n=43|  ABT-450/r+267+333+RBV -

100%

ABT-450/r+267 _ +RBV
0 24

Study Weeks 8 12
phase llb RBV dose : 1000/1200mg  K.V. Kowdley et al.; AASLD 2012 oral

#LB-1




Nucleotide NS5B A/ XS —EjHEZE

Sofosbuvir (GS-7977)




Sofosbuvir (GS-7977) plus RBV, Genotype 1,2,3
The ELECTRON Trial, IFN Free

G2/3, treatment-naive

GS-7977 400 mg QD/
RBV 1000-1200mg

Follow-up

60%
SVR 8

n=10 GS-7977 400 mg QD/ RBV 800mg Follow-up

G2/3, treatment-experience

n=25 GS-7977 400 mg QD/ RBV 1000-1200mg Follow-up

G1, treatment-naive | (G1a:88%, IL28B minor 56%)

n=25 GS-7977 400 mg QD/ RBV 1000-1200m Follow-up

G1, null responder | (G1a:90%, IL28B minor 80%)

10/0
RBV 1000-1200mg
n=10 [  GS-7977 400 mg QD/ RBV 1000-1200m Follow- up

12 (weeks)

no S282T contamlng mutations Gane EJ et al. AASLD 2012 oral #229




Sofosbuvir (GS-7977)/GS-5885/RBV, Genotype 1
The ELECTRON Trial, IFN Free

G1, treatment-naive

100% 100%
GS-7977 plus GS-5885 plus RBV  ReEEatl o Rols
ETR SVR4

G1, null responder

(G1a:80%, 1L28B minor 64%)

(G1a:89%, 1L28B minor 100%)
100% 100%

n=9 GS-7977 plus GS-5885 plus RBV 9/9) llow-up| (3/3)

ETR SVR4

12 (weeks)

Gane EJ et al. AASLD 2012 oral #229




Genotype 1b:IFN free(DSVRZE

STUDY name . phase 2b (JPN), SOUND-C2, M11-652, phase2a, ELECTRON
EASL, AASLD 2011-12 presentations

DCV GS-7977/RBV
GS-7977

DCV/ASV Bl 201335 ABT-450r-/267
bl 207127 -333/RBV

RBV
100 91 100 100 100 - - -EI.OO N
85 .88,
_ , GS 5885
. 80 (Glainglude)
S 64 ety
— 60 L
5 .
S 40 : :
U) I :
|
e 10
0
Null Ineligible Naive Null Naive Naive Null Naive
DCV/ASV: Suzuki et al. EASL 2012 BI201335/B1207127: Zeuzem et al . EASL 2012&AASLD 2012

ABT-450r/-267-333/RBV: Kowdley et al . AASLD 2012
GS-7977(SOF)/DCV: Sulkowski et al. AASLD 2012  GS-7977(SOF)/RBV: Gane et al, AASLD 2012




D-LITE Japanese Sub-Study —
Peg-IFN Lambda plus DCV or ASV in Naive G1b Patients

*PDR = protocol-defined response: ,.getectabic
wk4 HCV RNA <25 |U/mL, wk 12 <10 IU/mL

PEG-IFN A 180ug weekly/RBV

"PEG-IFN A 180pg weekly/RBY. ™ PDR*
Asunaprevir(ACV) 200mg BID

n=7
PEG-IFN A 180ug weekly/RBV/placebo

0 4 12 24 Study Weeks 48

‘ Randomization

rs12979860 I1L28B non-CC: &-&£245l
lzumi N et al. AASLD2012, oral #234, Auditorium




D-LITE Japanese Sub-Study — Virologic Response
Peg-IFN Lambda plus DCV or ASV in Naive G1b Patients

¥ PEGA/RBV/DCV " PEGANRBV/ASV

N (0[0) - 100 100 100 100100 100 100

83 80

80% -

60% -

40% A

Patients (%)

20% A

0% -

PDR RVR CEVR EOTR SVR 4

P D R on Iy undetectable

undetectable
PDR: wk4 HCV RNA <25 IU/mL, wk 12 <10 IU/mL Izumi N et al. AASLD2012, oral #234, Auditorium
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