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SMV/Peg-IFN/RBVf HEE OLFZini% L E W3S

XER: KERKZEFES KU 0saka Liver ForumpBEE % IZH LN T,

CRNE MR BT I HSMV/Peg-IFN/RBVELARI RIS MR IC & SRS =,
HCV genotypel M CEYIS T 2 (FFHEZE) 634451 (2014512 A RIRTE)

#][E#% 545 ; HCV-RNA>SLog |U/ml., B BEH] ; HCV-RNAE (XS 470y
PROVELHE . HBVERZE, HIVEE SMVELAE
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SMV12+PR24 SMV/PR Peg-IFN/RBV Follow up
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0 12 24 36 48

AEpIEEAE: HCV-RNA 4w > 3LogIU/mlor HCV RNA 12w positive
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Time to Return to Baseline of NS3 Position D168V in
Genotype 1b Patients With Failure (prior Non-responders)

100+

907 The median time to loss of emerging
D168V mutations detected in the
GT1b prior non-responders cohort

was 141 days (95%Cl, 85.00; 148.00)

80 -
704
60 -

50 GT1b D168V

40 4

% Subjects

301

201

107

0 L] L] L] L] L] L] L] L] L] L| L| L| L|
0 4 8 12 16 20 24 28 32 36 40 44 48

Number of Subjects at Risk Time (weeks)

Prior Non-responder 41 39 37 27 16 16 6 6 2 0 0 0 0

Mutations are defined as changes from Con1 (AJ238799) for genotype 1b
(Hiramatsu N, et al. JDDW 2013)
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Telaprevir Daclatasvir
Simeprevir
Vaniprevir Ombitasvir

Asunaprevir (ABT-267)

Paritaprevir
(ABT-450r)

————Natere-Reviews-Microbiology 5, 453-463, 2007)



Future HCV treatment strategies in Japan (G1)

MSD

Vaniprevir +PR
Janssen 12))

.
[P TEN T S TR S TR

BMS

GS (Gilead Sciences)

Sofosbuvir + Ledipasvir
(NS5B/NI)  (NS5A)

Abbvie

Paritaprevir + Ombitasvir
(PlIritonavir)  (NS5A)

L ——




Asunaprevir/Daclatasvirff B B &

Clinical trial (Phase?2/3)
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Daclatasvir + Asunaprevir in Null response or IFN Ineligible/Intolerant
(HCV Genotype 1b, EIRNE2+H:1ER)

IFN Ineligible/Intolerant(n=22)

Daclatasvir + asunaprewir Follow-u |:n>

T 1 T
16 20 24 28 3% 48
EOQT SVH..

(Suzuki F, et al. J Hepatol: 58(4):655-62:2013.)
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ROANARR|  ARE o . o .
1 B e EE ST L31M, Y93H | D168V/D
2 B ENEESTY L31V/M, Y93H| D168V
3 B et E ST YO3H/Y L31M, Y93H | D168A
- AR TE B AR Y93H L31VIM, Y93H | D168V |
5 | Breakthrough | FiE#KRERE |L31M/L, YI3HY L31M, Y93H ] D168A
6 | Breakthrough | F il # 4k Y93H/IY \ L31M. Y93H | D168V
7 | Breakthrough | Rt & Y93H \L31M. Yo3H | D168V,
8 SVR | Fill##A Y93H/Y s N
9 SVR 23 b2 ST YO3H/Y I
10 SVR Nullresponse Y93H/Y
11 SVR Nullresponse Y93H/Y
12 SVR Null response Y93H SVR 50% (5/10)

(F Suzuki et al,Journal of Clinical Virology 54 (2012) 352— 354 )



Daclatasvir + Asunaprevir in Non-response or IFN Ineligible/Intolerant
(HCV Genotype 1b, ENFE3tHEAER)

* Daclatasvir (BMS-790052); NS5A replication complex inhibitor, 60mg QD
* Asunaprevir (BMS-650032); NS3 protease inhibitor, 200mg BID

Non responder: Null n=48, Partial n=36, Undetermined n=3, Ineligible naive n=100, Intolerant n=35

\eIs g olelsls[d Daclatasvir: 60mg QD + Asunaprevir: 200mg BID ALL
(N=87)
85.6%
REEGEVCEIEIEN Daclatasvir: 60mg QD + Asunaprevir: 200mg BID  |REEIZ¥¥Y
(N=135)
0 12 24

Weeks on Therapy (weeks)

(Chayama K, et al. AASLD 2013. #221.)



Daclatasvir + Asunaprevir in Non-response or IFN Ineligible/Intolerant
— REAECTFZEHDHEELEEIR —

(Direct Sequencei%)

40%

36.4%
Ns3| 23.0%

zZ
(0p)
Ol
Ii

30%

20%

12.2%
10% -
0
2:3% 0 596 0.9%
O% || | | [ |I JI
128 R30 (L31) Q54 P58 Q62 A92 @ T54 N77 Q80 S122 D168
M,V K,L,Q F,M,V E,G,H,I A LR, E,H,K,L, E,P, T,V F,H S S K,L C,G,N, T E
N,V,Y S, T N,R,V

cyr 78 83 33 8 94 94 80 45 80 100 81 88 500
% % % % % % % % % % % o N

(1/2)

(F McPhee, et al. AASLD 2013. #1111.)



Daclatasvir + Asunaprevir in Non response or
IFN Ineligible/Intolerant HCV Genotype 1b; Phase 3

n (%) |nlzl:|e::§:I?r:2T3{5)

Serious AEs 9(6.7%)
Common AEs (>10%)

Nasopharyngitis 40 (29.6%)

Increased ALT 24 (17.8%)

Increased AST 18 (13.3%)

Headache 18 (13.3%)

Diarrhea 12 (8.9%)

Pyrexia 12 (8.9%)

Grade 3-4 laboratory abnormalities (>3%)

Eleveted ALT 12 (8.9%)
Grade3: 5-10 xULN 4 (3.0%)
Grade4: >10 xULN 8 (5.9%)

Elevated AST 10 (7.4%)

Decreased Hemoglobin 6 (4.4%)

Non-responder

(n=87)
4 (4.6)

27 (31.0%
11 (12.6%

17 (19.5%
10 (11.5%
15 (17.2%)

)
)
10 (11.5%)
)
)

4 (4.6%)
3(3.4%)
1(1.1%)

2 (2.3%)
1(1.1%)

(Kumada H, et al. Hepatology, 2014, epub)

Total
(n=222)

13 (5.9)

67 (30.2%)
35 (15.8%)
28 (12.6%)
35 (15.8%)
22 (9.9%)
27 (12.2%)

16 (7.2%)
7 (3.2%)
9 (4.0%)

12 (5.4%)
7 (3.2%)
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NS5B7R!) AS—¥ fHE

Sofosbuvir(GS-7977)

* Administered orally once daily
* Broad activity against genotypes 1-6
* High gengetic barrier to resistance

* Favorable clinicall pharmacology, with no food effects or
significant drug interactions with immunosuppressive agents
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Genotype 2 - Sofosbuvir/RBV, phase
(JAPAN, GS-US-334-0118)

| GT2,n=153 : MIEAR(59%) BAR(41%), FFIEZE(11%)

GT2, n:153J Sofosbuvir/RBV ‘

0 Study Weeks 12

SVR1Z

(%)
96.7 97.7 95.2

ABHCVIZE{E : 100% (153/153) 100 1
12;BHCVIZE4E : 100% (153/153) 80 -
BRE . 3.3% (5/153) o .
40 -
20 1 148/ 88/
0 153 90
vV BEERITEDHLELL (0%) ALL ¥IEAE BAE

v TLEIER (RWEER, B, 585E, 2Rk, &F)
( Apr. 2, 2014-- Gilead Sciences, Press Release )



“N Engl J Med” online publish, EASL 2014

‘ Gilead Sciences; Ledipasvir/ Sofosbuvir==RBYV, Phase lll studies |

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ‘

Ledipasvir and Sofosbuvir for Untreated
HCV Genotype 1 Infection

Nezam Afdhal, M.D., Stefan Zeuzem, M.D., Paul Kwo, M.D., Mario Chojkier, M.D.,
Norman Gitlin, M.D., Massimo Puoti, M.D., Manuel Romero-Gomez, M.D., Ph.D.,
Jean-Pierre Zarski, M.D., Ph.D., Kosh Agarwal, M.D., Peter Buggisch, M.D.,
Graham R. Foster, Ph.D., Norbert Bridu, M.D., M.B.A., Maria Buti, M.D., Ph.D.,
Ira M. Jacobson, M.D., G. Mani Subramanian, M.D., Ph.D., Xiao Ding, Ph.D.,
Hongmei Mo, M.D., Jenny C. Yang, Pharm.D., Phillip S. Pang, M.D., Ph.D.,
William T. Symonds, Pharm.D., John G. McHutchison, M.D.,
Andrew J. Muir, M.D., M.H.S., Alessandra Mangia, M.D.,
and Patrick Marcellin, M.D., Ph.D., for the ION-1 Investigators*

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Ledipasvir and Sofosbuvir for Previously
Treated HCV Genotype 1 Infection

Nezam Afdhal, M.D., K. Rajender Reddy, M.D., David R. Nelson, M.D.,

Eric Lawitz, M.D., Stuart C. Gordon, M.D., Eugene Schiff, M.D., Ronald Nahass, M.D.,
Reem Ghalib, M.D., Norman Gitlin, M.D., Robert Herring, M.D., Jacob Lalezari, M.D.,
Ziad H. Younes, M.D., Paul J. Pockros, M.D., Adrian M. Di Bisceglie, M.D.,
Sanjeev Arora, M.D., G. Mani Subramanian, M.D., Ph.D., Yanni Zhu, Ph.D.,
Hadas Dvory-Sobol, Ph.D., Jenny C. Yang, Pharm.D., Phillip S. Pang, M.D., Ph.D.,
William T. Symonds, Pharm.D., John G. McHutchison, M.D., Andrew J. Muir, M.D.,
Mark Sulkowski, M.D., and Paul Kwo, M.D., for the ION-2 Investigators*

ION-1 :

ION-2 :

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Ledipasvir and Sofosbuvir for 8 or 12 Weeks
for Chronic HCV without Cirrhosis

Kris V. Kowdley, M.D., Stuart C. Gordon, M.D., K. Rajender Reddy, M.D.,
Lorenzo Rossaro, M.D., David E. Bernstein, M.D., Eric Lawitz, M.D.,
Mitchell L. Shiffman, M.D., Eugene Schiff, M.D., Reem Ghalib, M.D.,

Michael Ryan, M.D., Vinod Rustgi, M.D., Mario Chojkier, M.D.,
Robert Herring, M.D., Adrian M. Di Bisceglie, M.D., Paul J. Pockros, M.D.,

G. Mani Subramanian, M.D., Ph.D., Di An, Ph.D., Evguenia Svarovskaia, Ph.D.,
Robert H. Hyland, D.Phil., Phillip S. Pang, M.D., Ph.D., William T. Symonds, Pharm.D.,
John G. McHutchison, M.D., Andrew J. Muir, M.D., David Pound, M.D.,
and Michael W. Fried, M.D., for the ION-3 Investigators*

ION-3 :



http://www.nejm.org/doi/full/10.1056/NEJMoa1402355
http://www.nejm.org/doi/full/10.1056/NEJMoa1316366
http://www.nejm.org/doi/full/10.1056/NEJMoa1402454

Genotype 1 — Ledipasvir / Sofosbuvir == RBV, phase 3

(ION-1, 2, 3)
ION-1 : ¥ [E 484, 16%LC (128 vs 24;8, £RBV)

|
|

n=865

SVR12

99%

97%

98%
99%

ION-2 : A8, 20%LC (12;8 vs 2458, +RBV)

|
|

n=440

94%

96%
99%
99%

ION-3 : #)[E;AE, LCEEAL (838 vs 12;:8, £RBV)

LDV + SOF

N=647 |

LDV + SOF

94%
93%
95%

8w 12w

24w

D Randomized t once-daily fix-dose combination (SOF 400mg/ LDV 90mg, QD)




Genotype 1 — Ledipasvir / Sofosbuvir£RBYV, phase 3
(JAPAN, GS-US-337-0113)

22.3%(76/341): FFREZE ST

GT1#Ea#E GT1HAE

w, 99 100 96 100 100 99
80 -

60 -

40 A

20 -

;°’§’fl 83/8: 80/83 88/8¢
: ALL H LDV/SOF | LDV/SOF LDV/SOF | LDV/SOF LC

. RBV RBV
[ Non-SVR 35l; OD8EZB R QFE Brash(LEH 1E) @FET= J

(Gilead Press Release; June 15,2014)

(Mizokami M et al. AASLD 2014, poster1929)



Ledipasvir/Sofosbuvir: JRERATTHHEZE REEZE

- ION-1/2/3, LONESTAR, ELECTRON phase 2/3 studies pooled analysis -

‘ NSSAZE ‘ NS5BZEE ‘

(345/2137) 2.5 43/1692
AL 83.9) sl 97.5

D D 100
<>,: 100 - 92.2 5 100 -
4
c 80 - s 8]
S 60 S 60 -
g 40 - %‘ 40 A

20 - 20 -
> 318/345 > 43/43
n W o0

NS5AZE NS5BZE £

v non-SVR 51451(2. 4%) > 22/51(43.1%): - SAERINSSATHIE TR HY

n=2144 = 17/51(33.3%):Failuref® . #1=ICNSSATH & 2= BES

(Sarrazin C et al. AASLD 2014, poster 1926)
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SMV or VAN/Peg-IFN/RBV vs DCV/ASV vs SOF/LDV

2"d generation Triple 15t generation IFN free: | 2"d generation IFN
therapy: free:
SMV or VAN/Peg-IFN/RBV ASV/DCV SOF/LDV
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(G1, High) NR; SMV 40%, VAN 60%
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