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Landmarks of HCV Management

i

» 2006 NHRI-TASL CEIftkaE 2

1. Interleukin-28B (IL28B) polymorphisms in HCV G1 response to
PeglFN/RBV (Nature, 2009)

2. First Directly-acting antiviral agents (DAA) approved in
combination with PegIlFN/RBV for HCV G1 patients in 2011 (NEJM,
2011)

3. First IFN-free DAA regimen for HCV G2/3 in 2013 (NEJM, 2013)

4. First IFN/RBV-free DAA regimen for HCV G1b in 2014 (Lancet,
2014)

5. First IFN/RBV-free DAA regimen for HCV G1 in 2014 (NEJM, 2014)
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> 30 years after infection

Female sex, young age

Rate of disease progression

Chronic
Normal Acute . .
liver * infection * ('7'}’1:,22%3&)
&

Infection resolves
spontaneously

(20%—25%)

Lauer G & Walker B. N Engl J Med 2001; 345:41.

< 20 years after infection

Disease progression in HCV

HCC =
hepatocellular
carcinoma
: Cirrhosis HCC
Chronic :
hepatitis * (20%) » (1-4% per
year)
—

¥

Decompensation
(~20%)

Alcohol use, co-infection with HIV or HBV

HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
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Disease progression in HCV

> 30 years after infection

Female sex, young age

HCC =
hepatocellular
carcinoma
Chronic : Cirrhosis HCC
Normal Acute . . Chronic 5
liver * infection * (!,"5'2‘/’;,?&;‘(’,&) hepatitis x (20%) (1_;e/a°rl;)er

. X*

Infection resolves _
spontaneously DeCOf(‘ll;g?/oS)atlon

(20%—25%)
< 20 years after infection

Alcohol use, co-infection with HIV or HBV

Rate of disease progression

HBV, hepatitis B virus; HCC, hepatocellular carcinoma.

Lauer G & Walker B. N Engl J Med 2001; 345:41. 4YU-4



Hepatitis C Treatment: Objectives

* @oal: Viral eradication
— Sustained virological response (SVR),
serum HCV-RNA persistently undetectable (<50 IU/ml)
for 24 weeks after end-of-treatment

* SVR associated with improved outcome

— Leads to improved histology

— Leads to clinical benefits
e Decreases risk of cirrhosis
* Decreases decompensation
* Prevents de novo esophageal varices
* Decreases risk of hepatocellular carcinoma
* Decreases mortality

Huang JF, Yu ML, et al., Aliment Pharmacol Ther. 2007;25:1029.  Bruno S, et al. Hepatology. 2010;51:2069.
Yu ML, et al., Antiviral Therapy, 2006;11:985. Veldt BJ, et al. Ann Intern Med. 2007;147:677.

Yu ML, et al., Hepatology, 2006;44:1086. Maylin S, et al. Gastroenterology. 2008;135:821.
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Achieving an SVR should be considered
as a cure for chronic HCV infection

SVR is long lasting and clinical relapse is extremely rare

Peg-IFN a-2a/RBV

99
100
>
T 80
n
fo)
@ 60
)
©
e
= 40
®
3 20
© 1344
O adults
0

Swain M Yu ML?
4.6 years

Mean follow-up: 3.9 years

1. Swain M, et al. Gastroenterology 2010; 139: 1593
2.Yu ML, et al. Hepatology. 2013;57:2135-42.

99 98
567 97
adults children
Manns M3 Kelly DA3
5 years 5 years

3. Manns M, et al.

4. Kelly DA, et al. J Viral Hepat 2011;1365-2893.

Peg-IFN a-2b/RBV
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Successful antiviral therapy reduces risk
of HCC Development in HCV Patients

e 1619 pts from LK-CGMH, KCGMH, KMUH
e |[FN-based therapy, 1057; untreated, 562
e mean FU, 5.16y (1-16y)

Untreated patients, N=562

P=<0.0001 P=<0.0001
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Sustained responders, N=715 ——

8
year of follow-up

Yu ML, et al., Antiviral Therapy, 2006;11:985-94.
Yu ML, et al., Hepatology, 2006;44:1086-97. Yu-7
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> 30 years after infection

Female sex, young age

Rate of disease progression

Chronic
Normal Acute . )
liver * infection * (!,nstzcitég&)
3

Infection resolves
spontaneously

(20%—25%)

Lauer G & Walker B. N Engl J Med 2001; 345:41.

< 20 years after infection

Disease progression in HCV

Chronic

hepatitis

Alcohol use, co-infection with HIV or HBV

HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
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Anti-HCV (+) HCV RNA (+)
: Reference
Population % n/N

General 78.0% 1,922/2565  YangJF, etal., Yu ML. KIMS 2010
Uremics 74.6% 214/287 Yu ML, et al. ) Hepatol 2014
HIV/HCV 91.2% 196/215 Hseih MH, et al, Yu ML. Plos One 2014
HBV/HCV 54.7% 41/75 Dai CY, et al., Yu ML. Gut 2007
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m5 nEE (anti- HCV) B Mz CRIRT
RIAERLR %ﬁ%ffﬂa% £ HCV RNA (Il

% n/N
General 78.0% 1,922/2565  YangJF, etal., Yu ML. KIMS 2010
Uremics 74.6% 214/287 Yu ML, et al. ) Hepatol 2014
HIV/HCV 91.2% 196/215 Hseih MH, et al, Yu ML. Plos One 2014
HBV/HCV 54.7% 41/75 Dai CY, et al., Yu ML. Gut 2007
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Immediate vs. delayed treatment for

Acute hepatitis C, Phase Ill, RCT

n=55

Group A

Group B

n=>52

n=25

Asymptomatic HCV

Group C

Symptoms Randomisation (1:1)

12 weeks

n =22

HCV RNA
positive

HCV RNA
negative

n =22

Pegylated interferon alfa-2b 1-5 ug/kg (24 weeks) |,

Follow-up (24 weeks)

Pegylated interferon alfa-2b 1.5 pg/kg (24 weeks) |,

plus ribavirin >10-6 mg/kg (24 weeks)

Follow-up (24 weeks) *

SVR
ITT m

Wait and see (24 weeks)

¥

HCV RNA positive| n = 4

!

{ HCV RNA negative | n = 11

n=3

Pegylated interferon alfa-2b 1.5 pg/kg (24 weeks) |,

plus ribavirin >10-6 mg/kg (24 weeks)

rollow-up (24 weeks)

A 4

Pegylated interferon alfa-2b 1.5 pg/kg (24 weeks) |,

Follow-up (24 weeks)

*14 (100%) patients who received delayed antiviral treatment and completed follow-up achieved SVR.
SVR, sustained virologic response based on ITT analysis; DOR, drop out rate

Deterding K, et al. Lancet Infect Dis 2013; 13: 497-506.
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> 30 years after infection

Female sex, young age

Rate of disease progression

Chronic
Normal Acute . )
liver * infection x (!,nstzcitég&)
3

Infection resolves
spontaneously

(20%—25%)

Lauer G & Walker B. N Engl J Med 2001; 345:41.

< 20 years after infection

Disease progression in HCV

Chronic

hepatitis

Alcohol use, co-infection with HIV or HBV

HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
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5. MM CRF R ERmAE TIaE » WG EA|S
MCHRIFF A (Il) » RUEFHE % (Pegylated
Interferon)iEH A FBEIO]{EFEH » /AEHIR
5243 (1)

6. BRI/RAREERTRE HEE IEM(Ribavirin) jakE
e lE FEERAERME C BFFRZ R ()
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12w PeglFN is optimal for

delayed treatment of Acute hepatitis C

- A 3-arm RCT -
SVR

PP
A1 PEG-IFN a-2b 1.5 pg/kg/week  FU48 weeks
-
75.5% / 24 weeks ® ® () (]
|

n=44

- HCVRNA[ [ — | PEGIFNLSpe/ke/day  pyagweeks
wid
“i12weeks Randomfwﬁo'\ "Z% 1 PEG-FN 1.5 pg/kg/day
() 1:1:1
< Iy 0. K FU48 weeks
= B 12 weeks
3] HCV RNA n=44
< neg

24.5%

Follow-up

SVR, sustained virologic response
ITT, intention-to-treat analysis
PP, per-protocol analysis

Santantonio T, et al. HEPATOLOGY 2014;59:2101-2109 Yu-17
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*Fibrotest, Fibroscan, ARFI, etc.
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*DAA regimens: SVR12 = SVR24
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Week 4 Rapid stopping rule for naive HCV-1

All 528 HCV-1 patients treated with 48w PegIFN/RBV from NTUH & KMUH

Week 4 viral loads and IL28B Non-SVR SVR
rs8099917 genotype (n = 136) (n =392) P value SEN | SPE | PPV | NPV | ACC

n(%) n(%) % % % % %
GrA:<1log,lU/mLdecline 40(29) 1(0.3) <0.001 99.7 29 80 98 82
Gr B: > 10,000 IU/mL/non-TT | 47 (35) 3 (1) <0.001 99 35 81 94 83
Poor W4 responses: GrAor B | 59 (43) 3(1) <0.001 99 43 84 95 85

IL-28B rs8099917 genotype

Yu ML, et al. PLOS ONE 2012, 7(12): e52048. doi:10.1371/journal.pone.0052048 Yu-23
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Shortened Treatment Duration in Treatment-Naive
HCV-1 Patients with RVR: Meta-Analysis

» Systemic review of RCT comparing 24 weeks to 48 weeks of treatment : 5
trials (624 patients with RVR)

SVR SVR

Risk difference, random model, bilateral Cl, 95% for
trials, 0% for MA

Risk difference, random model, bilateral Cl, 95% for
trials, 0% for MA

1
| |
! 1
! I
Jensen 2006 & : Jensen 2006 —.
! :
Mangia 2008 B : Mangia 2008 ]
| |
Yu 2008 B Yu 2008 :'
! |
Berg 2009 . !
| |
. |
Liu 2008 i_._ Liu 2008 — g
1 |
Overall e Overall __._I
! I
Heterogeneity (p = 0.18) ! Heterogeneity (p = 0.88) :
Better 24w \ Better 48w Better 24w E Better 48w
1 .
Risk difference -0.2 -0.1 0.0 01 0.2 0.3 04 Risk difference -0.3 -0.2 -0.1 0.0 0.1 0.2
Patients with RVR Patients with RVR & low baseline viral load (< 400,000 1U/mL)
12.5% (95% Cl: 5.8-19.2%), p < 0.0001 4.4 % (95%Cl: -1.0-9.8%), p = 0.11

Di Martino V, et al. Hepatology 2011;54:789-800 Yu-25



Extending to 72w for HCV-1 Slow Responders: Meta-Analysis

« Systemic review of RCT comparing 48 weeks to 72 weeks of treatment : 6 trials

SVR

Risk difference, random model, bilateral Cl, 95% for
trials, 0% for MA

Risk difference, random model, bilateral Cl, 95%

SVR

for trials, 0% for MA

1
1
1
1
800 mg/day RBV :
1
Sanchez-Tapias 2006 —8
1
Berg 2006 E B
Combined +
Weight-based RBV E 19.6% (95% Cl: 4.8-34.3%), p = 0.009
Pearlman 2007 : i
1
Mangia 2008 —T =
1
Ferenci 2010 Il
1
Buti 2010 — \ o5 Y
I 8.7% (95% Cl: 1.7-15.8%), p = 0.014
Combined -
1
Overall il
1
Heterogeneity, p = 0.44 :
Better 48w : Better 72w
Risk difference -0.2 0.0 0.2 0.4 0.6

10.7% (95% Cl: 4.4-17.1%), p = 0.009

Di Martino V, et al. Hepatology 2011;54:789-800

Berg 2006

Mangia 2008

Sanchez-Tapias 2006

Ferenci 2010

Overall

Heterogeneity (p = 0.88)

Better 48w

Risk difference -0.2

Better 72w

Patients with cEVR

4.4 % (95%Cl: -3.1-11.8%), p = 0.25

-0.1 00 0.1 0.2 0.3
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Meta-analysis for HCV-2/3 RVR+ve pts

Comparable SVR rate between optimal short therapy and 24w SOC

» Category of HCV-2/3 patient by regimens (6 RCTs, 2004-2008)
— Suboptimal short therapy: 12-14 wks Tx or fixed-LD RBV (n=1782)
— Optimal short therapy: 16 wks Tx and weight-based RBV (n=272)

A ‘Suboptimal short arm’
Mangia, 2005 o

Shiffman, 2007 —{—
Dalgard, 2008 0

Mecenate, 2007 o

Combined —O— 6.9% (95%CI: 3.2% - 10.6%), P=0.0002

‘optimal short arm’

Yu, 2007 -

Von Wagner, 2005 &
Combined — -1.7% (95%Cl: -6.1% - 2.7%), P=0.46

Overall I—o— 4.1% (95%Cl: 0.1% - 8.5%), P=0.02

Shorter treatment for HCV-2/3 patients with a RVR should be
a 16-week regimen with weight-based dose of RBV

Di Martino V, et al. Hepatology 2011; 54:789-800.
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TARGET-2 study: Individualized Therapy for HCV-2

Peg-IFN a+ Ribavirin 1,000-1,2000
mg/qd (n = 247) (Gsrg:gv:b)
Untreated RVR
2 : Peg-IFN a + Ribavirin
HCV-2 patients | (+) 800 mg/ad (n = 246) Group 2
n =493 (LD16W)
Peg-IFN a+ Ribavirin SVR
1,000-1,200 mg/qd
Peg-IFN a + Ribavirin 1,000-1,2000 mg/qd ( n = 94) Gr3
rRvR Ny (48W)
()
n = 187
(24W) —
P=0.001
0 4 6 12 16 24 48  Weeks
(RVR) (Randomization) (EVR) (ETVR) (ETVR) (ETVR)
Groups 3 &4 Groups 1& 2 Group 3 Group 4

Primary end point: SVR,, (Cobas Tagman v.2.0, limit of detection 15 IU/mL)
Clinical trial number: NCT00532701

Liu CH, et al....Yu ML. APASL 2014 oral presentation Yu-29
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17 14 CRIBT 45 P 838 S AT A FEEREEZ AR
w5 B RR

HFE RS Ribavirin EEAE_+HN=EN+ /A

(1) -
BRI TFEREREZAEAID RIEE(
AEHARBAEE T >2 logs ~ BIEARIBER) I K EE(
,mféﬁﬂﬁeﬁfﬁig‘\ﬁ HtAR>2 logs) ' TEFEBESYRX
B FBE 54 Ribavirin 2 EE 8% ()

18. R E FHE R HERIbaviring /e BRI A EH - EEH
ESHESRE mEERE - MEFELeRE - Mg
mEHEBRRIGERE » NERFEFE O ~ FEl G
AR EE » DURIE B & HRibavirinz BI1E B A& FE R ()
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Treatment-experienced HCV patients
Retreatment with PeglFN/RBYV in Taiwan

48w PeglFN/RBV for HCV-1; 24w PeglFN/RBV for HCV-2/3

Previous null responders Previous relapsers

80 - 76 9
60 -
o’\; 52
T 40 -
N
20 - 13
0
L. 15 55 75 4 51
HCV-11 HCV-12 HCV-2/33

1. Huang CF, et al., Yu ML. J Gastroenterol Hepatol, 2013 ;28(9):1515-20.
2. Chen MY, et al. J Gastroenterol Hepatol 2014;29:102-9
3. Huang CF, et al., Yu ML, PLoS ONE, 2013;8(3):e58882. Yu-31
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19. KRB FEEERibaviring e E AR LR
BEEANEBRAN - AEHITERZFRER(V)
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B B AL E B EREAN) ->(11)
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Risk of HCC development in SVR patients

with advanced liver disease

-Meta-analysis

10 cohorts in Europe &
Canada

 Median age: 53 (IQR:45-60)
 LC: 85%, bridging fibrosis:15%
 DM:14 %

e 51 of the 1000 patients (5.1%)

developed HCC over median
follow-up of 5.7 years

* Annual incidence of HCC: 1%

van der Meer et al. AASLD 2013

OR (95 % C.1.) P value

Age, yrs
<45

45-60

>60

PLT counts

per 1000 cells/mm?3
increase

DM
No

Yes

1
8.54 (1.13-64.65)

8.91 (1.12-70.77)

0.94 (0.87-1.00)

1
2.36 (1.02-5.42)

0.038
0.039

0.048

0.044

Yu-33



Risks of HCC among cirrhotic patients and non-cirrhotic patients
who carried different risk factors

Non-LC patients

No risk
1 risk factor
2 risk factors

247 |  P<0001 |

cumulative incidence of HCC (%)

HR 20.62

Risk factors in non-cirrhotic patients :

1. high r-GT levels
2. age> 60 of years

HR 9.06

T ¥ T 1 T
0.00 2.00 4 .00 .00 S.00

T ¥
10.00 12.00

Huang CF...Yu ML et al. ) Hepatol 2014

LC 4.54 % 1
Non-LC with 2 risk factors 2.80 % 0.59 0.20-1.75 0.34
Non LC with 1 risk factor 1.22 % 0.26 0.12-0.56 0.001
Non-LC without any risk factor 0.14 % 0.03 0.007-0.13 <0.0001
Variables __[HCC,n(%)|Non-HCC,n(%)| P _[SEN| SPE | PPV | NPV | ACC |
10(58.8) 128(23.7) 0.003 59 76 7 98 76
9 (52.9) 125(23.2) 0.009 53 77 7 98 76
15(88.2)  226(41.9) <0.001 88 58 6 99 59
4 (23.5) 27 (5.0) 001 24 95 13 98 93
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High APRI-M6 after SVR remains at risk of HCC

« APRI-M6 (APRI 6 months after EOT), indicating the degree of liver
fibrosis, predicts 12-y outcome with AUROC of 0.87 accuracy of 0.81

Fig. 3b i
Fig. 3a 07, APRI-M6 > 1.5 o7
All patients Non-SVR SVR
© 0.6 0.6
o 061 o S
g z z
‘S 0.51 %5 0.5+
o
5 05 APRI-M6 > 0.75 g °
o
o c c
S 0.4- % 0.4+ _qc; 0.4+
3 S P<0.0001 2
o [= [=
£ 03 o 0-31 5 03 APRI-M6 > 0.5
(3
2 P<0.0001 £ £
g 0.2 =S 0.2 = 0.2
£ g g P<0.0001
3 01 S 04 APRI-M6 < 1.5 O 041
APRI-M6 < 0.75 mTCT-O0 APRI-M6 < 0.5
0 0 0.0 = = = r r r r 00- =amen ¢ 1T LT L NN YT T TN T T el TT el
0.0 25 5.0 7.5 10.0 12.5 0.0 25 5.0 7.5 10.0 12.5 0.0 2.5 5.0 7.5 10.0 12.5
Follow-up (year) Follow-up (year) Follow-up (year)

APRI: (AST level/lupper limit of normal range)/PLT counts (10°/L) x 100

Yu ML, et al., Hepatology, 2006;44:1086.
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BB (IV) -

2. 5HBsAgmER 45 R AR MERF - EiE— S mEganti-HBs Xz anti-HBc - &Eanti-
HBs X anti-HBCcE ER M4 - BEREEEREX B =AlZBIFEE IS
(IV) -

SETHEECHUNMBEF KA EFRRESE » B3X6EH » EEHIEHATIIGE -
H6E12{E A - FEEHABHEHBsAg ~ HBeAg ~ Xanti-HBe (IV) -

4 RBEEERSREAEIBETREERE » ES3-618 BETHAIRE
Eite > IHE BIEES B ERREMPEREERAFP) (1) -

5 S ERSRABEEDARN - EETRMRS SRR S TR
som E5GA () - CEF RS EEBR T CEMSRAREE > BRAR
CHFAMEBE—RABEHRBZEELER » RYETFERSHRIibavirin

> BEEREE AN T/N\A - mEERAE R BE— +PE(]) -
6.BEFFREEEMERAEC EERSRALEE » BERKDAESFWE (IV) -
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Similar SVR rates in Asian HBV-HCV
co-infected and HCV mono-infected patients

B Peg-IFN a + RBV B Peg-IFN a + RBV
1,000-1,200 mg/day for 48 weeks 800 mg/day for 24 weeks
100 -
84 83
80
S
r 60
=
@)
(>) 40
T
20
0
HCV HCV HCV HCV
genotype 1 genotype 2/3 genotype 1 genotype 2/3
HCV mono-infection HBV-HCV co-infection
ITT population Factors predictive of HCV SVR
SVR = sustained virological response «Low baseline HCV RNA: non-LC

Liu CJ, et al. Gastroenterology 2009;136:496-504.



Around 30% of patients cleared HBsAg
5 years after treatment with Peg-IFN a-2a /RBV

— Group 1: 48-week Peg-IFN a-2a /RBV
— Group 2: 24-week Peg-IFN a-2a /RBV

2 040

E N

€

a 0.30

C

k)

®

< 0.207 I_l_

ST

28 |—

< £0.101, : : . . .

0 1 2 3 4 5

Number at risk Analysis time
Group =1 97 62 59 51 46 30
Group = 2 64 44 44 43 38 32

Factors associated with HBsAg loss
» Neither HBV genotype, PC/BCP mutant, nor HCV SVR
« BL HBV DNA < 200 IU/ml
« BLand EOT HBsAg < 10 IU/ml

Yu ML, et al. Hepatology 2013;57:2135-42.
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Peginterferon a-2a + Low Dose Ribavirin for Treatment-
Naive Hemodialysis HCV-1Patients: HELPER-1 Trial

« HELPER-1: Hemodialysis Low Dose Peginterferon and Ribavirin for HCV-1 Patients

« Randomized, multicenter, open-label trial, 2-arm parallel, active control trial (n = 205) in
8 academic centers in Taiwan (2007-2011)

SVR

Peg-IFN a-2a 135 pg/week + Ribavirin 200 mg/qd
eg a-2a Hg/wee ibavirin mg/q Follow-up
’ (n=103)
P<0.001

(n = 205)
‘ Peg-IFN a-2a 135 pg/week Follow-up
(n =102)

0 a4 12 24 48 72 Weeks
(RVR) (EVR) (ETVR) (SVR)

1:1 randomization; blocks of 4

Dialysis HCV-1 patients

Primary efficacy endpoint: SVR rate
Primary safety endpoint: adverse event (AE)-related withdrawal rate

Clinical trial number: NCT00491244

Liu CH, et al. Ann Intern Med 2013;159:729-38 Yu-40



Peginterferon a-2a + Low Dose Ribavirin for Treatment-
Naive Hemodialysis HCV-2 Patients: HELPER-2 Trial

« HELPER-2: Hemodialysis Low Dose Peginterferon and Ribavirin for HCV-2
Patients

 Randomized, multicenter, open-label trial, 2-arm parallel, active control trial (n =
172) in 8 academic centers in Taiwan (2007-2012) SVR

1:1 randomization; blocks of

4
Peg-IFN a-2a 135 g/ k + Ribavirin 200 mg/qd
’ eg o-2a ug/wee ibavirin a/q Follow-up
(n = 86)

Dialysis HCV-2 patients

B P<0.001
n =
‘ Peg-IFN a-2a 135 pg/week ol
(n =86)
0 4 12 24 48 Weeks
(RVR) (EVR) (ETVR) (SVR)

Primary efficacy endpoint: SVR rate
Primary safety endpoint: adverse event (AE)-related withdrawal rate

Clinical trial number: NCT00491244

Liu CH, et al. Gut 2014, in press Yu-41



Dosage Modification for Impaired Renal Function
[Peginterferon a -2a & Peginterferon a -2b]

Ccr Peg-IFN alfa-2a, pg/wk Peg-IFN alfa-2b, pg/kg/wk Ribavirin Daily

Alternating doses,

30-50 mL/min 180 1.125

200 mg and 400 mg every other day
Less than 30 mL/min 135 0.75 200 mg/day
Hemodialysis 135 0.75 200 mg/day

FIOAA

FDA, Peginterferon alfa-2a and peginterferon alfa-2b package insert Yu-42
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2011

with Approval or Filing for NDA

2013
2014

Direct Acting Antivirals (DAA)

NS3/4A Protease-Inhibitors
— Boceprevir (Taiwan, Mar 2014)

— Telaprevir (Taiwan, Oct 2014)
Nucleotide Polymerase inhibitor

— Sofosbuvir
NS3/4A Protease-Inhibitors

— Simeprevir

— Faldaprevir X (withdrawal)
NS5A-Inhibitor

— Daclatasvir
IFN-free combinations

— Sofosbuvir + RBV

— Daclatasvir + Asunaprevir

— Sofosbuvir + Ledipasvir (FDC)

— ABT450/r + Ombitasvir + Dasabuvir +/- RBV

Yu-46



Expected DAA to be approved in Asia

BOC/PR: AU, NZ, SG, HK, MY
PH, TW, KR, ID, VN, TH

TVR/PR: JP, AU, NZ, TW*

| TVR/PR: JPQ

! DCV/ASV: JP, TW*, KR*Q

[

DCV/ASV/BMS-791325
: TW*, KR*

DCV/SOF + RBV:
SG*, TW*, KR*
|

SOF/LDV %
TW*, KR*

RBV: @

‘%

2011 2014 2015

KR*, HK*, JP*, TH*

SOF/PR: AU, NZ, MO, TW*,

KR*, HK*, JP*, TH*

SOF/R: AU, NZ, MO, TW*,@

DAA approved in at DAA expected to be *Country expected to
approve the DAA

least one country approved in Asia

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press

2017

MK-5172/MK-8742
+ RBV: TW*, KR*

—

ABT-450/r/Ombitasvir/
Dasabuvir £ RBV

HCV genotype

Yu-47



Expected indications of DAA regimens in Asia countries

. Treatment HCV Decompensated
DAA Regimen duration Genotype Liver diseases

Interferon-containing regimens
*BOC + PR, RGT (BOC 800 mg q8hr, 24-44w)
*TVR + PR, RGT (TVR 1125 mg q12hr, 12w)
*SMV + PR (SMV 150 mg qd, 12w)
*SOF + PR (SOF 400 mg qd, 12w)

*DCV + PR, RGT (DCV 60 mg qd, 24w)
Interferon-free regimens

*SOF + RBV

**SOF + SMV = RBV

*DCV + ASV

*DCV + SOF + RBV

*SOF + LDV * RBV

#ABT-450/r + Ombitasvir + Dasabuvir £ RBV

##DCV + ASV + BMS-791325

##MK-5172 + MK-8742 + RBV

DAA, directly-acting antiviral agents; RGT, response-guided therapy; BOC, boceprevir; P, peginterferon; R or RBV, ribavirin, TVR,

28-48 weeks

24-48 weeks

24-48 weeks
12 weeks

24-48 weeks

12-24 weeks
12 weeks
24 weeks

12-24 weeks

8-24 weeks

12-24 weeks

12 weeks

12 weeks

G1
G1/2
G1/4

G1/3-6

G4

G1-6
Gl
Glb
G114
G1/3/4
Gl
Gl
G1-6

No
No
No
No
No

Yes
No
No

Yes
Yes
Yes
No
No

telaprevir; SMV, simeprevir; SOF, sofosbuvir; DCV, daclatasvir; ASV, asunaprevir; LDV, ledipasvir *Approved regimens in US, EU or Japan;

**off-label regimen; #regimen awaiting approval; ##regimens of ongoing phase 3 trials. Underline indicated fixed-dose combination

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press

Yu-48



HCV Practice Recommendation for IFN-eligible naive
patients in Asia-Pacific countries with DAA available

Yu-49



SVR rates of DAA + PR Tx Regimen for HCV-1 Patients

(Not head-to-head comparisons)

| Boceprevir | Teleprevir | Simeprevir | Sofosbuvir _

Tx shortening Naive pts 56 % 58-65 % 88% (100%)
Naive pts 63-66 % 74-79 % 80 % 90 %
o)
HCV -1a 59-63 % 75 % 54 f’ w/o Q80K 92 %
58 % with Q80K

HCV-1b 66-70 % 84 % 85 % 82 %

IL28 B CT/TT 62-68 % 67 % 75 % 87 %

Cirrhosis 38% 54-71 % 60 % 80 %
Relapsers 75 % 84 % 79 % No data
Partial resp 52 % 61-69 % 70 % No data
Null resp 38% 31-46 % 44 % No data

Cirrhosis Nurr;)nearlsi too 19-31 % 25 9% No data

Poorded et al, Sprint-2, NEJM 2011, 364: 1195-1206; Bacon et al, Respond-2, NEJM 2011; 364:1207-17; Vierting et al, Provide, J Hepatol 2014; 60:748-750,

Jacobson et al, Advance, NEJM 2011:364: 2405-16; Sherman et al, NEJM 2011; 365: 1014-24, Zeuze et al, Realize, NEJM 2011; 364:2417-26, Jacobson et al,

Quest-1, EASL 2013, Forms et al, AASLD 2013; Reddy et al, APASL; Ferenci et al, Startverso-1, EASL 2013; Jensen et al, Startverso-2, AASLD 2013, Jacobson et al,

Startverso-3, AASLD 2013, Lawitz et al, Neutrino, NEJM 2013; 368:1878-87. Yu-50



No benefit of adding BOC to PeglFN/RBV
for HCV-1 patients with RVR

- 97% PR 48w control
100 90% :
B BOC/PR RGT Triple therapy
80%
— 807
>
o 601
+ 45%
> 40 o
% 28%
7p)]
20 4%
N = 30 230 83
0 ' Y
W4 RVR W4 partial response W4 null response
(RNA undetectable) (detectable, > 1 log decline) (< 1 log decline)

—
Asian HCV-1

Lim SG, Yu ML, et al. 2013 APASL Liver Week 2013
Yu ML, et al. PLoS ONE 2012

Yu-51



HCV-1 patients with an LVL and RVR
Whether 28w LI-BOC/PR is superior to 24w PR?

SVR

PeglFN-a-2b 1.5 mg/kg/w + RBV 1,000-1,200 mg/d rate
Boceprevir 800 mg q8h + 5

PeglFN-a-2b + RBV, n=49 Follow-up 90%

" Randomization 1:1, if acheiving a RVR (48%)

PeglFN-a-2b + RBV, n=52 } Follow-up

0 4 12 24 28 36 40 weeks

233 naive, HCV-1, LVL

LVL: HCV RNA < 600,000 IU/ml at baseline
RVR: HCV RNA < 50 IU/ml at wk 4

HCV-1 patients with LVL and RVR to PeglFN/RBV Obviates a Protease Inhibitor

Pearlman BL, et al. Hepatology. 2013. Yu-52



How to identity HCV-1 patients who
will respond to 24 weeks of PeglFN/
RBV before starting treatment?

u-53



IL-28B SNPs & SVR in HCV-1 to SOC

* Genome-wide association study more than 1,600 patients in IDEAL study
* |L-28B (IFN-A-3) genetic polymorphisms: chromosome 19, rs12979860

2 4 6 8 10 12 14 0 Y
1 3 5 7 a 1M, 1315 17 1921X M

s e e e e e

T rs12079660 o

% 45.0 P=137%10% .

=]

o

I
0.0 I

100
R T T T T P ra— P=106x102" P=206x10° P=439x10° P=1.37x1028
(I}hromosomelﬂi idaogram. . ) . .
0 Mb [ 20 Mb 40 Mb 50 Mb 80 Mb 80 I
I: — —_— ] n =336 n=26
39,623 kb 29,666 kb 39,708 kb 39,750 kb
gp e """'| '
T
515.0 ‘
I 0.0 1 ral| || (W | L | 1 1
PAKA [nccaPi| syoN | iLza8|AcoiLzaa
| Hi =I 1
- e T
89,711 kb 39721kb  80,732kb  39743kD
ESD-D |' T/T T/C C/C T/T T/C C/C T/T T/C C/C T/T T/C C/C
=
000 6060 600 000
: 00 . | | European- African-Americans Hispanics Combined
) Americans
i2e8 r$12979860
;H : 12 B SVR (%) ® Non-SVR (%)
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Strong linkage disequilibrium between
the two most used IL28B gene SNPs

Favorable genotype CC T

Unfavorable genotype Non-CC Non-TT

Yu-55



Identify HCV-1 super-responders before starting the
antiviral therapy

_-@EE

n =131 n =95
Positive predictor
AVE 81 (62) 26 (27) <001 62 73 76 58 066

T 121(92) 66(70) <001 92 31 65 74 66
LVL+TT 73(56) 18 (19) <001 56 81 m 57 66

Negative predictor
50(38) 69(73) <001 62 73 76 58 66

GT/GG 10(8) 29(31) <001 92 31 65 74 66
HVL+GT/GG 2(2) 21(22) <001 99 22 64 MM 66

IL28B rs8099917 genotype combined with baseline VL helps identify HCV-1 patients who
will not benefit from a shorter 24w regimen before starting therapy.

Huang CF, et al., Yu ML. J Hepatol, 2012, 56: 34-40. Yu-56



HCV Practice Recommendation for IFN-eligible naive
patients in Asia-Pacific countries with DAA available

Treatment-naive

HCV patients
[
1 1
HCV Genotype HCV Genotype
1ordorb 2o0r3
L ]
I | 1 I ]
BL LVL and LVL/non-CC HVL and
IL28B CC or HVL/CC IL28B non-CC
I ammeee- | P ———
* Lo Cost [
' " | _effectiveness | |
w4 RVR r——————— I'_:.-.:(.;.:.-.:.-.:\I'i e -[ ) [ ]
1 ost il H |
(.|.) | effectiveness |1 :l\ !

4-——-—-—-

U R —

v
PeglFN/RBV DAA-based
for 24 weeks regimens

== Dot lines indicated options of choice, based on cost-effectiveness of available DAA regimens
* For areas with only boceprevir/PR, telaprevir/PR, simeprevir/PR, daclatasvir/PR available

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press Yu-57



Emerging IFN-free DAA regimens for HCV
(I T T - Y R

Asunaprevir Daclatasvir
ABT-450/r Ombitasvir Dasabuvir
Simeprevir
Daclatasvir
Ledipasvir
Ledipasvir

RBV
Sofosbuvir RBV
Sofosbuvir
Sofosbuvir

Sofosbuvir

Sofosbuvir

12
24

12
24

12

24

12

G1b TN
G1b TE

G1 TN/E
1a/LC/NR

G2
G1/3

G1

G1
G2/3

Non-LC,

G1TN

G1

90%
82%

96%
93%

93%
68/92%

>93%

100%
93%

94%

> 94%

Yu-58



HCV Practice Recommendation for IFN-eligible naive
patients in Asia-Pacific countries with DAA available

Treatment-naive

HCV patients
1
|
HCV Genotype HCV Genotype
1or4or6 20r3
|
I 1 1 I 1
BL Cirrhosis No cirrhosis
W4 rem=m=m====== RVR(-) RVR (+) in G2
::‘ Cost

v
DAA-based PeglFN/RBV PeglFN/RBV
regimens for 24 weeks  for 16 weeks

== Dot lines indicated options of choice, based on cost-effectiveness of available DAA regimens
* For areas with only boceprevir/PR, telaprevir/PR, simeprevir/PR, daclatasvir/PR available

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press Yu-39



SVR12 Naive G2/3 cirrhotic patients

2 Randomized, open-label phase Il trial
— Fission, Valence

B 24w PegIFN + RBV 800 mg/day

100 -
80 -
- 62
< 60 -
N
o il
S 40 30
(7))
20 A
n/N O= _ 11/37
HCV-2 HCV-3

Cirrhosis

Lawitz E, et al. N Engl J Med. 2013;368:1878-1887.
Zeuzem S, et al. AASLD 2013. Abstract 1085. Yu-60



SVR12 Naive G2/3 cirrhotic patients

2 Randomized, open-label phase Il trial
— Fission, Valence

B 24w PegIFN + RBV 800 mg/day

- 92
100 I 12w SOF + RBV 1000-1200 mg/day
80 - 24w SOF + RBV 1000-1200 mg/day
9
< 601
N
¥ 40-
>
(7p]
20 1
n/NO= 12/13
HCV-2 HCV-3

Cirrhosis

Lawitz E, et al. N Engl J Med. 2013;368:1878-1887.
Zeuzem S, et al. AASLD 2013. Abstract 1085. Yu-61



HCV Practice Recommendation for IFN-eligible naive
patients in Asia-Pacific countries with DAA available

Treatment-naive

HCV patients
[ |
|
HCV Genotype HCV Genotype
1or4or6 20r3
1
I 1 1 I 1
LVL and LVL/non-CC HVL and . . - -
BL  j28BCC or HVL/CC IL28B non-CC S J2ETE No cirrhosis
I e e —
* Loyt Cost | l
' (g et I |
w4 RVR " mmssssnEmTomEmEnsy rem=m=m====== RVR(-) RVR (+) in G2
H Cost i ::‘ Cost E
(.|.) :\ effectiveness ’:l Ii effectiveness |

U R —

1
|
1
1
1
1
|
1
v

\ 4

PeglFN/RBV DAA-based PeglFN/RBV PeglFN/RBV
for 24 weeks regimens for 24 weeks for 16 weeks

== Dot lines indicated options of choice, based on cost-effectiveness of available DAA regimens
* For areas with only boceprevir/PR, telaprevir/PR, simeprevir/PR, daclatasvir/PR available

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press Yu-62



HCV Practice Recommendation for IFN
patients in Asia-Pacific countries with DAA available

Yu-63



Treatment-experienced HCV patients
Retreatment with PeglFN/RBYV in Taiwan

48w PeglFN/RBV for HCV-1; 24w PeglFN/RBV for HCV-2/3

Previous null responders Previous relapsers

IL28B TT

80 - 76 78 79
60 - %
o %
~ 2
T 40 - 3
7 2
20 - 13 15
0
0 N= 15 55 4 51

HCV-1?  Non-TT Relapse RelapserRelapser HCV-2/33
orNR and TT Non-TT and TT

IL-28B rs8099917 genotype HCV-1" HCV-12

1. Huang CF, et al., Yu ML. J Gastroenterol Hepatol, 2013 ;28(9):1515-20.
2. Chen MY, et al. J Gastroenterol Hepatol 2014;29:102-9
3. Huang CF. etal., Yu ML, PLoS ONE, 2013:8(3):e58882. Yu-64




HCV Practice Recommendation for IFN-experienced
patients in Asia-Pacific countries with DAA available

Treatment-

experienced
HCV patients

I [

HCV Genotype HCV Genotype
1or4orb 20r3
1
I 1 I 1
Partial/null Partial/null

Relapser and

Relapser and
BL non-cirrhotic

IL28B CC responders or responders or

IL28B non-CC cirrhosis

(""" Cost il
\effectiveness J;
1
Wa HcvrRna () ‘
decline > 1 log -
1(+)
I
W12 EVR ) > <
1
I(+
1(+)
\ 4
PeglFN/RBV PeglFN/RBV

DAA-containing regimens

for 48 weeks for 24 weeks

== Dot lines indicated options of choice, based on cost-effectiveness of available DAA regimens

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press Yu-65



Options for treating decompensated HCV patients

. Treatment HCV Decompensated
DAA Regimen duration Genotype Liver diseases

Interferon-containing regimens

*BOC + PR, RGT (BOC 800 mg q8hr, 24-44w) 28-48 weeks G1 No
*TVR + PR, RGT (TVR 1125 mg q12hr, 12w) 24-48 weeks G1/2 No
*SMV + PR (SMV 150 mg qd, 12w) 24-48 weeks G1/4 No
*SOF + PR (SOF 400 mg qd, 12w) 12 weeks G1/3-6 No
*DCV + PR, RGT (DCV 60 mg qd, 24w) 24-48 weeks G4 No
Interferon-free regimens
*SOF + RBV 12-24 weeks G1-6 Yes
**SOF + SMV £ RBV 12 weeks G1 No
*DCV + ASV 24 weeks Glb No
*DCV + SOF + RBV 12-24 weeks Gl1-4 Yes
*SOF + LDV *+ RBV 8-24 weeks G1/3/4 Yes
#ABT-450/r + Ombitasvir + Dasabuvir £ RBV 12-24 weeks G1 Yes

DAA, directly-acting antiviral agents; RGT, response-guided therapy; BOC, boceprevir; P, peginterferon; R or RBV, ribavirin, TVR,
telaprevir; SMV, simeprevir; SOF, sofosbuvir; DCV, daclatasvir; ASV, asunaprevir; LDV, ledipasvir *Approved regimens in US, EU or Japan;
**off-label regimen; #regimen awaiting approval; ##regimens of ongoing phase 3 trials. Underline indicated fixed-dose combination

Yu ML, Chuang WL. Clinical Liver Disease, 2014 in press Yu-66



Future anti-HCV regimens

C,,.. Perfectovir

5S
* Super: potent, pan-genotypic

e Safer: well tolerated, no DDI
e Simpler: once daily, no RGT
e Shorter: duration (8-12w)

e Surprise: in price!

One size/tablet fit all!
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