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216 : Q Ning. et al.
Presidential Plenary:Viral Hepatitis

New treatment strategy: switching from long-term entecavir to
peginterferon alfa-2a induces HBeAg seroconversion/HBsAg
clearance in patients with HBeAg-positive chronic hepatitis B

(The OSST study)

3 AASLD 2012 0-216 : Q Ning. et al.



The OSST study 5 -1 >
(T>F75EIL-PegIFNa2a Sequential/Bx)
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* HBV DNA <103 copies/mL Peg-IFNa-Za 180 p.g/ﬂ 48 iEf&

« HBeAg <100 PEIU/mL
I>FHENL

I)7ht* 0.5 mg/H
0.5mg/B 8 Ar

(N=200)

~9-36 & F I>5HEJL 0.5 mg /A 48 8R

(n=100)

ETV=T>5HEJL; Peg-IFNa-2a=RTA>F—=TJ10O> 7ILT72a
PEIU = validated with in-house reference standards obtained from Paul Ehrlich Institute. AASLD 2012 0-216 : Q Ning. et al.
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PeglFNa2aa2a ETV

(n=97) (n=100)
TR (B1%) n(%) 78(80.4) 87(87.0)
F tn (m%) T H1E(SD) 33.2(8.2) 33.2(8.9)
ANE(TOTAN) n(%) 97(100) 100(100)
BMI (kg/m?2) T 15{E(SD) 22.9(2.7) 22.9(2.9)
EVIERIix5HiRE (A) T H1E(SD) 19.7(8.2) 20.4(8.4)
HBsAgE (log,, copies/mL) T 5{E(SD) 3.3(0.5) 3.3(0.5)
HBV DNA= (log,, copies/mL)PCR ¥ 1548 (SD) 3.0(0.1) 3.0(0.0)
ALT (U/L) T 15{E(SD) 27.5(21.3) 24.2(13.6)
HBeAg (PEIU/mL) F1491E(SD) 15.6(48.0) 7.5(19.9)
HBef[RIE 1L n(%) 54(55.7) 52(52.0)

AASLD 2012 0-216 : Q Ning. et al.
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*Fisher Exact test, other p-values are using Chi-Squared Test
*Updated data from time of abstract submission
ITT = intention-to-treat
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P Peg-IFN-a2a (n=97)

® ETV (n=100)

p=0.0014*
9.3%

p=0.0569*
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—&—Peg-IFN-a2a ——ETV
3.5
i_I<t —il— — l
- 3.0
% 3 25 - —e
e=2 ~
i 2 1.5
I &
2= 1.0
)
0.5 7
0 ] ] ] ] 1
0 8 12 24 36 48 (;A)
No. of patients
Peg-IFNa2a 93 93 94 91 88 85
ETV 95 97 97 97 94 92
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etfayn =y avRIGAISIt IR EH#H T

—&— Peg-IFNa-2a responders —— ETV responders
a -+ @--:Peg-IFNa-2a non-responders =<l -- ETV non-responders
p=0.3716*
fol — W e Wb -
......... -
g E .......... <
S =2
e < p=0.0002*
i &
2~ P
)
0 12 24 36 48
BEB(etna/N-DavER/KER)
Peg-IFNa-2a 13/80 15/79 15/76 15/72 13/70
ETV 6/89 6/91 6/91 6/88 6/86

AASLD 2012 0-216 : Q Ning. et al.
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en/RE (FHE) D#

—&— Peg-IFNa-2a ——ETV

eiREDESI{E
(log,, PEIU/mL)

D
e .
36 48
BEY
Peg-IFNa-2a 93 93 94 91 88 85
ETV 95 97 97 97 94 92

*p-value at week 48
*p-value for responders versus non-responders at week 48 AASLD 2012 0-216 : Q Ning. et al.
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PeglFNa2a (n=97) ETV (n=100)
i 1E,n(%)
ReHckdhiE 8(8.3) 0
TDMDERICLSHIE 7(7.2) 7(7.0)
FAEZE,n(%)
=111 14(14.4) 0
FEER 3(3.1) 0
BRREERE 13(13.4) 0
1DULEDEFEZRFELE (%) 67(69.1) 5(5.0)
1IDULEDEEFEEFERFRELE (%) 6(6.2) 0
T 0 0
ALT flare 10(10.3) 0
ALTO R KIE
<1 X ULN 15(15.5) 73(73.0)
1-5 X ULN 72(74.2) 27(27.0)
5-10 X ULN 10(10.3) 0
>10- X ULN 0 0

AASLD 2012 0-216 : Q Ning. et al.
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T>FHEJL-PeglFNa2a Sequential/&iL

216 : Q Ning. et al.
Presidential Plenary:Viral Hepatitis

New treatment strategy: switching from long-term entecavir to
peginterferon alfa-2a induces HBeAg seroconversion/HBsAg
clearance in patients with HBeAg-positive chronic hepatitis B

(The OSST study)

Conclusion:
Patients with maintained virological response on ETV who switch
to a fine course ofPeglFNa-2a achieve significantly higher rates of
HBeAg seroconversion /HBs Ag clearance than continuing on ETV.
HBeAg loss + HBsAg<3000 IU/mL at baseline resulted in high rate

Of HBsAg clearance(19%)
Hepatology 300A 2012

AASLD 2012 0-216 : Q Ning. et al.
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19: Sonneveld M. J. et al.
Parallel 2 : HBV treatment and Clinical Trials

 Adding peginterferon alfa-2a to entecavir increases HBsAg
decline and HBeAg clearance - first results from a global
randomized trial (ARES study)

AASLD 2012 0-19 : Sonneveld M J et al,



ARES study FH-1 >
(T>FHEJL-PeglFNa2a Add onfEEE)

o= I TAHEJL0.5 mg/H
TIE )L +Peg-IFNa2a 2 T 3
0.5 mg/H 180 pg/:8 kit :
IVTFHEL | FEESER
efn[R &S 0.5.mg/H
o8l JEZ Tl
I ThHEIL IVTFHEIL 0.5 mg/B
0.5 mg/H
l I I_ ---------------- r --------------- I
(:E) o 24 48* 72 96

® 5.5 L1
e ERMEFEZHREEAILLESER (15 X 3—0Oy/\ EE)

o *ASERFEINGIII72:BLIETTHE ILZRBR
(ZIH15 : eHiF ;E 5 H D HBV DNA <200 1U/mL)

13 AASLD 2012 0-19 : Sonneveld M J et al,
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f 1E (n=28)

ETV+PeglFNa2af¥(n=88)

Q24 BFE TR % (n=1)

AR—R5( > THOHbeF R IETEHI(n=3)
4838 [/ =R VEE Bl (n=7)

2B F TORE % (n=2)
AR—2R54 2 THHbe R EEMEHI(n=1)
4838 25 =75 LNEH (n=10)

ETVIR 5 #(n=96)
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ETV+PeglFNa2af¥ ETVEE

(n=77) (n=83)

AO#kst | BEn(%) 58(76) 55(66)
) FH(SD), % 32.9(10) 31.9(9.3)

ANF&E TT An(%) 47(61) 50(60)

B A,n(%) 28(36) 32(39)

ZD1th,n(%) 2(3) 1(1)

R EHJALT X ULN(SD) 3.2(3.4) 2.7(2.0)
REE FE 9 HBVDNAE(SD) 7.7(1.4) 7.6(1.3)
T HHBeHE E(SD) 2.4(1.0) 2.2(1.0)
S #4HBs LR & (SD) 4.3(0.7) 4.0(0.9)

HBV A,n(%) 4(5) 9(11)

genotype | B n(%) 17(22) 11(13)

C,n(%) 30(39) 39(47)

D,n(%) 26(34) 24(29)

AASLD 2012 0-19 : Sonneveld M J et al,



HBYV DNA decline (log IU/mL)
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HBV DNA=, HBein/f = , HBsH IR =D 2
00
ETV E ETV
] —e tgm *
T ETV+PeglFNa2a % ETV+PeglFNa2a
HBV DNA = oL HBeAg
24 36 48 24 36 48
WEELS WEELS
ETV
2 0.0 e —o— —e
% i P<0.001
E 0.2
% 0.4 ETV+PeglFNa2a
T HBsAg
24 3I6 4I8
WEELS

: Sonneveld M J et al,
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ZDICEET SR F

OR(95% Cl) P
HBV genotype (A/B vs C/D) 1.98(0.75-5.18) 0.166
3| (BB vs %) 0.96(0.35-2.64) 0.931
A& (FOT A vs TDh) 1.35(0.51-3.55) 0.544
0B BFALT (X ULN) 1.04(0.90-1.21) 0.567
0;:BEFHBV DNA (log IU/ml) 0.69(0.51-0.93) 0.016
0:BEfHBe R E (log 1U/ml) 0.57(0.37-0.86) 0.008
0:BBsHBsI/RE (log 1U/ml) 0.46(0.28-0.76) 0.003
aE (PeglFNa2a add-on vs ETV) 2.41(0.92-6.34) 0.068

AASLD 2012 0-19 : Sonneveld M J et al,



PEG-IFN alfa-2a add-on therapy and lower HBsSAg are
Independently associated with response

Variable OR (95% CI) P

HBV DNAweek 0 |1.10 (0.66-1.84) | 0.708
gHBeAgweek O |0.59 (0.32-1.08) | 0.084
gHBsAg week O 0.42 (0.22-0.80) | 0.009
PEG-IFN add-on |3.78 (1.27-11.2) | 0.012

1.0

o
(00]
1

PEG-IFNa2a add-on

o
o
1

Probability of response
2

o
N
1

0.0

baseline HBsAg (log 1U/mL)

AASLD 2012 0-19 : Sonneveld M J et al,
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19: Sonneveld M. J. et al.
Parallel 2 : HBV treatment and Clinical Trials

® Adding peginterferon alfa-2a to entecavir increases HBsAg
decline and HBeAg clearance - first results from a global
randomized trial (ARES study)

Conclusion:
A 24 week add-on PEG-IFN treatment increases HBsAg decline
And clearance of HBeAg and may therefore improve the chances
of finite treatment in HBeAg positive CHB patients treated with

ETV. Hepatology 199A 2012

AASLD 2012 0-19 : Sonneveld M J et al,
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357(FEDMIJwPE) : Tetsuya Hosaka et al.

Long-term entecavir treatment reduces hepatocellular
carcinoma incidence in patients with chronic hepatitis B

416(KPIEAZ) : Ryoko Yamada et al.

Suppressive effect of Entecavir therapy on incidence of
hepatocelllular carcinoma in nucleotide analogue naive
patients with chronic hepatitis B

21
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Figure 3. Comparison of hepatocellular carcinoma cumulative incidence rates
between the entecavir-treated group

50 and the nontreated control group after propensity score matching. CH LC

Tyear  0.7% 6.0%
2year  3.0% 17.9%

Jyear  3.9% 21.9%
log-rank test : P < 0.001 :
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Long-term ETV treatment reduces HCC incidence
in patients with HBV infection

Hosaka, T, Suzuki F, Kobayashi M, Seko Y, Kawamura Y, Sezaki H, Akuta N, Suzuki Y,
Saitoh S, Arase Y, lkeda K, Kobayashi M, Kumada H

AASLD 2012, poster 357

Toranomon Hospital, Tokyo, Japan



Toranomon Hospital cohort: effect of ETV on HCC
development

e Retrospective cohort study from Toranomon Hospital, Tokyo, Japan
e Aim:to compare HCC outcomes with ETV vs no NUC therapy

Entecavir group
NUC-naive, HBeAg(+) CHB patients

Historical control group
Untreated CHB patients™

Treated with ETV 0.5mg, 2004-2010
N=472

Followed-up, 1973-1999
N=1143

Differences in baseline characteristics eliminated
by propensity score (PS) matching

316 matched patients
analysed

316 matched patients
analysed

Median follow up: 3.3 years Median follow up: 7.6 years

HCC cases 6
(5.63 cases/1000 patient years)

HCC cases 72
(24.1 cases/1000 patient years)

*Nucleos(t)ide analoges not available at this time in Japan
Hosaka T, et al. AASLD 2012; abstract 357.



Toranomon Hospital cohort: propensity
score matched control group

Propensity score (PS) matching
e Multiple logistic regression

e Variables
— Age, Sex, Pre-existing cirrhosis,
HBeAg, HBV DNA, AST, ALT,
YGTP, Bilirubin, Albumin,
Platelet counts

e Pairs on PS logit matched to within
0.2SD

Hosaka T, et al. AASLD 2012; abstract 357.
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Figure 2. Histogram of propensity score logit showing
the overlap between the ETV and control group.

Emm ETV group
Mean: -0.11
SD: 0.54

Control group
Mean: -0.97
SD: 0.65

L :
-2.0 -1.0 0 1.0 20
Propensity score logit




Toranomon Hospital cohort: selected baseline

characteristics
Entire cohort PS matched cohort*
ETV
(N=472)
Age (mean, years) 47 39 <0.001 46 46 0.907
Male (n) 315 720 0.171 210 210 1.000
Cirrhosis (n/%) 116 (25) 311 (19) 0.001 79 (25) 85 (29) 1.000
HBV genotype (n/%) - - <0.001 - - 0.843
A XE) 41 (4) - 8 (2.5) 9 (2.8) -
B 66 (14) 188 (16) - 49 (15.5) | 50 (15.8) -
C 344 (73) | 791 (69) - 225 (71.2) | 226 (71.5) -
D 0(0) 1(1) . 0 0 ]
Other/missing 50 (11) 122 (10) - 34 (10.7) 31(9.8) -
HBeAg(+) 219 (46) 398 (35) <0.001 135 (43) 133 (42) 0.936
HBV DNA (log,, copies/mL) 6.7 5.8 <0.001 6.3 6.6 0.795
ALT (1U/L) 70 33 <0.001 61 60 0.101

*Differences in baseline characteristics were eliminated by Propensity Score matching on age, sex, presence of cirrhosis, HBeAg
status, HBV DNA, AST, ALT, yGTP, bilirubin, albumin, platelet count

ALT, alanine aminotranferease; AST, aspartate aminotransferase.

Hosaka T, et al. Hepatology, 2012, manuscript accepted.




Toranomon Hospital cohort: ETV reduced
HCC risk compared with control

Figure 3. Comparison of hepatocellular carcinoma cumulative incidence rates

between the entecavir-treated group . ETV thera py reduced the 5-yeal’ HCC
and the nontreated control group after propensity score matching. R R
risk by >60% compared with control
group

log-rank test : P < 0.001 e Multivariate cox regression analysis:*

HR 0.37
Control (n = 3155} 95% CI 015—091
P=0.030

3. 7% ETV {n = 315:
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*Adjusted for age, sex, alcohol, smoking, cirrhosis, HBV genotype, HBeAg status, HBV DNA, ALT, albumin, yGTP, total bilirubin
and platelet count.

Cl, confidence interval; HR, hazard ratio.
Hosaka T, et al. AASLD 2012, abstract 357.



Toranomon Hospital cohort: reduction in HCC incidence with ETV
greater among cirrhotic patients

Figure 4. Comparison of hepatocellular carcinoma cumulative inddence rates between the entecavir (ETV)-treated group and the non-treated control group after propensity score matching stratified by dirhosis.
A B
504 Cirrhosis 50 Mo cirrhosis

Control

log-rank test : P < 0.001 log-rank test : P = 0.440
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Toranomon Hospital cohort: reduction in HCC incidence with ETV
was greatest among high-risk patients

Cumulative 5-year incidence of HCC (%)*

Risk score Risk n Control
Yang HI 20112 Low 1272 1.1 2.4 0.313
High 342 8.3 23.9 0.006
Yuen MF 20093 Low 1110 0.7 0.5 0.914
High 505 7.2 21.0 0.002
Wong VWS 20104 Low 1054 0.5 1.5 0.246
Medium 339 4.3 10.6 0.062
High 222 8.0 33.3 <0.001

*Log-rank test
1. Hosaka T, et al. AASLD 2012, abstract 357. 2. Yang Hl, et al. Lancet Oncol 2011; 12:568-574.
3. Yuen MF, et al. J Hepatol 2009; 50:80-88. 4. Wong VWS, et al. J Clin Oncol 2010; 28:1660-1665.



Toranomon Hospital cohort: conclusions

e ETV therapy did not completely eliminate HCC
risk, but significantly reduced the incidence of
HCC compared with un-treated, matched
historical controls

e The reduction in the incidence of HCC with ETV
treatment was greatest among patients at high

risk of HCC

— Among low-risk patients HCC development is rare; a longer follow-up might be
needed to assess the potential impact of ETV therapy on the development of HCC

 The authors propose the development of a
scoring system to predict treatment effects in
patients with different levels of HCC risk

Hosaka T, et al. AASLD 2012, abstract 357.
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438()1EmERE) : Miwa Kawanaka et al.

Quantitative levels of hepatitis B virus DNA and surface
antigen and risk of Hepatocellular carcinoma in chronic
HBV patients with long-term Nuclotide analogue therapy.

AASLD 2012 438 : Miwa Kawanaka etxil.
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IVThE M(72), 737"V U(57), 737"V U+ 7T KE IL(38)

IVTHhEIL(ETV), 737V (LAM), 7T HE' L (ADV)

» Nucleotide Analogu

es(NA) treatment

- Entecavir 0.5mg/day, n=72 : median 4.4%1.9 years
- Lamivudine 100mg/day, n=57 : median 6.5%3.1 years
- Lamivudine 100mg/day+ Adefovir dipivoxil 10mg/day, n=38 :median7.3 £2.8 years

- Treatment duration:

median 5.8 (range 2-13.1) years

2ELL EDEE

t

Evaluation point

Before treatment

After treatment

Age, years 49.2 £12.7 56.7x25.4
Male/ Female ,n 112/55

Chronic hepatitis/ Liver cirrhosis, n 126/41

HBV DNA, Log copies/mL 6.8+1.3 1.6x15
HBV genotype: A/B/C/ND, n 3/4/144/16

HBeAg positive , n(%)

81(50.9%)

42(25.6%)

HBsAg, cut off index, <2000/>2000 COI ,n 8/159

28/139

AASLD 2012 438 : Miwa Kawanaka et al.
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89.7 86.3 90.3

83.2

patients (%)

LMV B )
42/48=87.5%

ALT<30 IU/mL HBV DNA<3.0 log copies/mL

AASLD 2012 438 : Miwa Kawanaka et al.
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Among patients with low viral loads under
long-term NA therapy, HCC risk may be
determined by reduced level of HBsAg

2.1 3 4 6 / 8 <
HBV-DNA (Log copies/mL)

AASLD 2012 438 : Miwa Kawanaka et al.



Cumulative incidence of HCC (%)
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Cumulative incidence of HCC (%)

HBsH R E Rl RIEE

Logrank test p=0.241

HBsAg 2 2,000 (n=93)

HBsAg < 2,000 (n=18)
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AASLD 2012 438 : Miwa Kawanaka et al.



HCC risk of HBV DNA and HBsAg level
after long-term NA therapy

BB 7+ 05 B E5H (24ELL L)
167 51

HBV-DNA < 2.1 Log copies/mL
114 {5l (68.3%)

HBV-DNA > 2.1 Log copies/mL
$1(31.7%)

HBsAg < 2,000 COI
18 patients (15.8%)

l

HCC: 0 151

HBsAg = 2,000 COI
96 patients (84.2%)

l

HCC: 645

\ 4
HCC: 245

AASLD 2012 438 : Miwa Kawanaka et al.



ZET7 A ESEHRORELHBSIURE

438()1iEskE) = Miwa Kawanaka et al.

Quantitative levels of hepatitis B virus DNA and surface antigen
and risk of Hepatocellular carcinoma in chronic HBV patients with
long-term Nuclotide analogue therapy.

Conclusion:
No previous history of HBV maternal transmission, continued
treatment with NA and <3 log/m| of HBVDNA or loss of HBeAg
during first 24 weeks of treatment increased proportion with
reduced level of HBsAg.
Among patients with low viral loads under long-term NA therapy
,HCC risk may be determined by reduced level of HBsAg.

Hepatology 408A 2012

AASLD 2012 438 : Miwa Kawanaka etzd.
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PeglFN A

LB-14 : Henry LY Chan et al.

Peginterferon Lambda, a New Potential Therapeutic
Option for the Treatment of Chronic Hepatitis B: A Phase
2B Comparison with Peginterferon Alfa in Patients with
HBeAg-Positive Disease

AASLD 2012 LB-14 . Henry LY Chan etal.
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AASLD 2012 LB-14 . Henry LY Chan etal.
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N(%) Lambda Alfa

12;8 6(8) 6(7)
HBet [REETEL

2438 7(9) 7(8)

12;:8 () 5(6)
HBetAaIYN =Y" 3y

2438 5(6) 7(8)
HBsH R [E 14 1L 2458 2(3) 0

AASLD 2012 LB-14 . Henry LY Chan etal.




BEER

N(%) Lambda Alfa

EHEER 72(90) 75(90)
EREGHETER 4(5) 6(7)
FEFRICELSHLE 4(5) 7(8)

AEERICLIEE 6(8) 21(25)

FhEREVICKLSEE 0 12(15)
/MRS ICESEE 0 1(1)
ATERICKDEE 4(5) 2(2)
ALT flares (ALT >10 x ULN and >2 x BL) 12(15) 6(7)

ALT flares (ALT > 5 x ULN and >2 x BL) 27(34) 13(16)
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REP 9AC’

A second generation HBsAg release inhibitor with improved tolerability

REP 9AC’ PROOF OF CONCEPT CLINICAL TRIAL

REP 9AC' is currently undergoing testing in human patients with chronic HBeAg+ HBV in a proof of concept clinical trial where
patients were treated with REP 9AC’. Typical dosing was 500mg once a week via intravenous infusion. Virologic monitoring
included HBV DNA (Roche Cobas™), HBsAg, anti-HBs, HBeAg and anti-HBe (all by Abbott Architect™). The effects of REP 9AC’
treatment on reduction of HBsAg in the blood of infected patients is shown below.
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REP 9AC’

A second generation HBsAg release inhibitor with improved tolerability

COMPARISON OF ON-TREATMENT ANTIVIRAL RESPONSE WITH
IMMUNOTHERAPY ALONE VERSUS IMMUNOTHERAPY IN COMBINATION WITH
REP 9AC’

8.25-10%"8 %’ %’ 26 - 26.9%"’
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