SEIE Z AT IR R YE A&
NUCE G A TN R B S8 IT Fr kg

TE X

LB PP RIOR R BT B F B MY IR FI 57 = Be AR Jem it = £ 4F
R BHCK F F BT B 22 B Y B R 57 B= B G B Bt FL A B ik

l‘""‘i' ~ ﬁt‘l‘l — o o’ *’%.1
) vm ¢ P IL K @ F E TR




® 1§ 2 BB BRI R R E

® /ol /BRE T ARG

® FH/BRATRITE

3 IR DLIRE

DR. Qin Ning China




FFEEH) SR R 18 LR T 2R H AR

Sustained immune control is associated with sustained off-therapy response,
and the critical step towards HBsAg seroclearance

HBsAg CLEARANCE

Reduces HCC & cirrhosis
/ Improves survival

SUSTAINED
IMMUNE CONTROL

v

POST-TREATMENT

HBeAg seroconversion
ON-TREATMENT in HBeAg-positive disease
or HBV DNA < 2,000 IU/mL

HBsAg decline in HBeAg-negative disease

HBV DNA suppression
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HAI improvement

HBY DNA<300Copies/mL

ALT normalization
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In China

OSST Study

New switch study
Endeavor Study

Anchor'Study
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In West
PEGAN Study
PEGON study

HERMES Study

DR. Qin Ning China




OSSTHF 7L 7 &=

HBV DNA>10°copy/ml ETV 0.5mg Qd 48W
HBeAg (+) p— s
before ETV
9m- lyear ETV
ETV (0.5mgQd)
(N=200)
HBV DNA <103cp/ml
gHBeAg < 100 PEIU/ml PeglFN 180 ug48W
(n=100)
ETV
(0.5mgaQd)
8w

Randomized, Open Label, Multi-center Study,
Endpoints: HBeAg Clearance/Seroconversion, HBsAg Clearance

a Randomization 1:1
Ning edt al..) Hepatol. 2014;61(4):777-84



Response rates at week

48 (%)

Peg IFNF
18 Z T B35 HIHBsAgRH 3% &

* Peg-IFN alfa-2a + ETV results in significantly greater serological and
virological response rates at week 48 than ETV monotherapy
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p<0.0001 PeglFN-a2a (n=94)
97.8 ETV (n=98)
72
p=0.0467
p=0.0028
n/N 6.1 8.57 4.3
59/82 90/92 14/94 6/98 g/oa 0 ajoay 0
HBV DNA HBeAg HBsAg loss HBsAg seroconversion
<1000 copies/mL seroconversion

Ning et al. J Hepatol. 2014;61(4):777-84
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baseline: NAs 1~3y, HBV DNA< 1000

Baseline

copies/ml, HBeAg<100 PEIU/ml

A ]  HBeAg+ or HBsAg>15001U/m " HBeAg- and HBsAg<15001U/m|

12W mi @ 2001U/mI<HBsAg<15001U/mI |l HBsAg>15001U/ml
STOP(NPV98%,
1.7%HBsAg loss)
77.8%HBsAg loss, 20% HBeAg
W asw
66.7% HBeAg seroconversion seroconversion

33.3%(6/18)HBeAg
seroconversion,
22.2%(4/18)HBsAg loss

Ning et al. J Hepatol. 2014;61(4):777-84
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100 5 End-of-treatment
M & months post-treatment
90+
W1 year posttreatment
801
71.0
70 - 67.7

38.7

TPl 24/62°

HBeAg loss HBeAg sercconversion HBsAg loss HBsAg sercconversion

Han M, et al. Antivir Ther. 2016. [Epub ahead of print]
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® At 1 year of follow-up, serological and virological responses were durable“in
patients who switched from ETV to Peg—IFN alfa—2a

® A total of 85.7% of patients who had HBsAg loss at end.of treatment sustained this
response for the 1 year~follow—up

80 1 2.1

% 60 -
=
& 40 /- B HBV DNA <1000 copies/mL
= B HBeAg loss
% 20 = I HBeAg seroconversion
a¥

0 -

One Year Follow up of sustained response
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Study design
— Group | ETV 48W Follow up N=27
HBV DNA>10°copy/ml ]/
HBeAg (+)
before ETV Group/ll non-Peg IFN 48W Follow up N=34
| evitvsy/\— Ervaw
HBV DNA <103%copy/ml
Heege ) IL-2 12W
before IFN K. u |
11:1 Group Il non-Peg IFN 48W Follow up N=33

randomization . . lTHaeeutlc Vaccine 48W

ETV 8W

L 'l '] 'l 'l // ]

Baseline 12W 24W 36W 48W 72W

Randomized, Open Label, Multi-center Study
Endpoints: HBsAg Clearance at week 48
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Group

ETV Non-Peg IFN Non-Peg IFN+ IL2 + TV P.value
Baseline characteristics (N=27) (N=34) (N=33)
Age, year Mean (S.D) 35.0(10.54) 36.4(9.59) 32.7 (10.21) 0.3196
Gender male 21 (77.8%) 26 (76.5%) 23 (69.7%) 0.7973
BMI, kg/m? Mean (S.D) 23.14 (3.713) 22.38 (2.447) 21.49(2.557) 0.0922
ETV, year Mean (S.D) 3.72 (2.248) 3.52 (1.899) 3.32(2.018) 0.8237
Baseline HBsAg, log,,lU/ml Mean (S.D) 2.706 (0.6716) 2.874 (0.7745) 2.962 (0.6169) 0.3792
Baseline HBV DNA, Mean (S.D) 2.441 (0.5558) 2.577 (0.4515) 2.456 (0.4905) 0.5227
log,,copies/ml
Baseline ALT, U/L Mean (S.D) 20.7 (9.97) 25.0 (17.26) 16.9 (7.06) 0.0307*
Baseline HBeAb, positive 13 (50.0%) 14 (42.4%) 15 (48.4%) 0.8642

log,,PEIU/mI
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A combination of immune modulation IFN, IL-2 and therapeutic vaccine
results in greater HBsAg loss in ETV suppressed patients

Patients with HBsAg Loss (%)

3 ETV
=3 IFN
) IFN +IL-2+Vaccine

10- 9.09%

8_

6_

4l 3.70%

2.94%
2_
1/27 1/34 3/33
0 T H |
Treatments

Wu D, ....Ning Q et al APASL 2016
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Sequential IFN based immune modulation therapy lead to a significant
decline of HBsAg level

ETV
-o= |FN
-e- |FN +IL-2+Vaccine
Study week

e 0.3 0 24 36 48
o
e = -
= -0.13 o
5 o
=5 p= 0.005
O o
= p=0.002
32
% § -0.74 log
I 2 -0.86 log
m
T -1.24

Wu D, ....Ning Q et al APASL 2016



NEW SWITCH #}5¢

A multi-centered randomized open-labeled study.

HBeAg positive CHE patients who achieved partial responses with a prior NUC history for 1-3
yvears were included. (Figure T)

» partial response defined as HBY DMNA<=2001/ml and HBeAg loss
All participants were switched to PEG-IFN a-2a treatment foreither 48 op 96 weeks
> with the first 12 weeks overdapping NUC therapy
» randomization ratie. of 171
» followed=-Lp/dor 48weeks after the discontinuation gf PEG-IFN a-2a
HBEsAg lass rate at week 48 since randomization was the primary endpoint_ in this interim analysis
=

NuC

.

PEG-IFN «—-2a 180ug
HBeAg positive CHB A

e NUC treatecd 1-3years

e HBeAg loss and HBV DNA<200
1U/ml

N=300

randomization ratio1:1
(NUCETVILAM:ADV=1:1:1)

PEG-IFN «—2a 180ug FU

NUC

Time(week) 1 i i |
0 12 48 96 144
Hong Ren, APASL, 2016
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NEW SWITCH W} 5%

P=0.3044
- 24.0

HBsAg loss

X BT T AR K AT RE SR R HBsAgFA B =

I Arm A (n=153): PegIFN 48 wks

B Arm B (n=150): PeglFN 96 wks

P=0.7500

18.7

HBsAQ seroconversion
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A combination of NAs and immune modulation
Combination/sequential

Study design

1K E DA FCURAE: Anchor B 73

— Group | ETV 96W FU 24W N=200
1:1:1 |
randomization
Group'll PeglFNa-2b 96W FU 24W N=200
e S A e gt
HBV DNA <10%copy/ml
gHBsAg <3000 IU/ml .
; G-‘
— _Group lll PeglFNa-2b 96W FU 24W N=200
ETV 48W
[ | ] | ] | ] [ [ ]
Baseline 24W 48W 72W 96w 120w

Randomized, Open Label, Multi-center Study,

Endpoints: HBsAg Clearance at week 96
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Sen Wang,*' Zhiao Chen,*"™' Conghua Hu,” Fangxing Qian,” Yuming Cheng,’
Min Wu,* Bisheng Shi,* Jieliang Chen,** Yunwen Hu,* and Zhenghong Yuan®*

CD14* MM®ds

PBMC P=0.01 CD14* WNDs
100 P<0.01 3000- 204 - P<0.01
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Healthy donors CHE patients Healthy donors CHE patients
IL-12.p70 (pg/mi) IL-12'p40 (pg/mi)
600 500
500-
400
300
200.
100
Pam3csk4 - - + + + + + Pam3csk4 - - - + + + + +
HBsAg - - 25pugml - 1pgmi | Spgml 25 pg/mi - HBsAg - - 25 pg/mi 1pgml  Spgml  25pgiml
BSA - 25pgiml - - - - 25 pg/mi BSA = 25 pg/mi = = 25 pg/mi

g3 Control/Mock
Sug BSA/Mock

3 Sug HBsAg/Mock
P-JNK o 1 10ug HBsAg/Mock
46 — L — . w— — < 20pg HBsAg/Mock
B e e I 2
s
HBsAg - - + - - + - o
BSA - - - + - - +
Pam3csk4 - 15" 15’ 15 30 30 30"

RK p-p38
The Journal of Immunology 2013
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Chronic infection
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PeglFN therapy

PD1*
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Restoration of immune
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HBV+®

NUC + PeglFN therapy

Hepatocyte

Robert Thimm. J Hepatol. 2012
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Reveal potential immune biomarkers of

sustained immune control




Peg-IFN/F B V5T RETVISyTAH L,
HBsAgflHBeAg T[4 B &

* Sequential Peg-IFN alfa-2a + ETV resulted in significantly greater on-treatment
HBsAg and HBeAg decline than ETV monotherapy

@=—@® Peg-IFN alfa-2a HBsAg decline @0 Peg-IFN alfa-2a HBeAg decline
=4l ETV HBsAg decline - <l ETV HBeAg decline
3.5 F0.3
0o 3.0 =0.0014*
£ P -0.2 5
I 2.5=- . — @ — 3
25 ~~~~ R 2
2SS 2.0 ~ g e e -0l 5 3
S e 15- b | c
=g - o 53
= 1.0 p=0.0107* - %
= L 01 2
0.5+ o
0 ] ] ] I ] _0 2
0 8 12 24 36 48
N Weeks
Peg-IFN alfa-2a 93 93 94 91 88 85
ETV 95 97 97 97 94 92

*p value at week 48

Ning Q, et al. J Hpatology 2014



Decline in Treg proportions
from week 12 to week 24, %

&
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—O— HBsAg PEG-IFN-a responder

[ 1 PEG-IFN-« responder (n=9) —&— HBsAg ETV responder
[ 1 ETV responder.(n=2) -~ HBeAg PEG-IFN-aresponder
| P=0.038 X -4 - HBeAg ETV responder
I 1 4 — — 0.2
T
T 3 — 0.0 9
S &
= 2 - - -0.2 —
g s
= 1 - - -0.4
< i
m . L _ =
‘ = 0 0.6 =
1 -0.8

Weeks of treatment

[

Decline of mean HBsAg from baselineg to week 48: P=0.033
Decline of mean HBeAg from baseline to week 48: P=0.84

Fold decrease of Treg cells at } P-values between two groups:

W12-24

Yan et al. Antivir Ther. 2015
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0-12W increased
functional

12-24W decreased

12W higher

inhibitory Treg

NKG2C+NK cells B TLR2+monocytes

O] Peg IFN alfa responder (N=7) [ Peg IFN alfa responder (N=7) [ Peg IFN alfa responder (N=9)
£ Peg IFNalfa non-responder (N=20) [ Peg IFN alfa non-responder (N=20) O3 Peg IFN alfa non-responder (N=26)

40+ P=0.0073 P=0.039 P=0.004
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from week 0 to week 12 (%)
: a
TLR2'CD14" monocyte

Decline in Treg proportions
8

from week 12 to week 24 (%

-

Increase in NKG2C* NK cell proprotions

Yan WM... Ning Q et al. Antivir Ther. 2015
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Lucifora, J et al 2014. Science;343(6176):1221-8



Peg-IFNYS YT iZ 2+, FFAEAPOBEC mRNAs/KFEF &
Peg-IFNY&IT M. 2& 51897 45 K B 7K F I APOBEC3A mRNAK FAH 5%

APOBEC3A APOBEC3B
0.020+4 __. 00054 * 0.15+
g 0.0154 5 0.004 4 a® g
0.10
& = 0.0034 §
% 0.0104 we " s
0.0024
i H .o " ’-s- i
0.0054 :. g 0.001 4 l. g
0.000 ¥ “yn 0000 2gat o 0.004
untroated troated untreated treated
APOBEC3DE APOBEC3G 0.0201
Hoce) * 015 x -
- S
5 g @ 0.015
@ » ® GU))
£ 0.004 " E 0.104 " =
3 3 % 0010
® o
ST — ° "u 2
£ 0.002- £ 0.054 . 2
3 . 3 & 0.005
2 ’ " 2 E
e
0.000 Tapan L~ 0.00 teyeet Agal 0.000
untreated treated untreated treated

APOBEC3C

untreated treated

APOBEC3A

—_—
| |

T T
Non-responder Responder

patients

LiY, Xia Y ... Protzer U, Ning Q et al unpublished data 2016
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Wu D, Han MF, Qin Ning, et al J Hepatol. 2015;62(1):240-1.
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Prof. Qin Ning, Tongji Hospital of Tongji Medical College, HUST

Study investigators (site list)

Prof. Jinlin Hou, Nanfang Hospital, Southern Medical University

Prof. Lai Wei, Peiking University People’s Hospital

Prof. Xinyue Chen, Beijing YouAn Hospital, Capital Medical University

Prof. Jifang Sheng, Qi Xia, The First Affiliated Hospital, Zhejiang University

Prof. Yanyan Yu, Peiking University First Hospital

Prof. Xiaoguang Dou, Shengjing Hospital of China Medical University

Prof. Deming Tan, Xiangya Hospital, Central South University

Prof. Qing Xie, Jiaotong University School of Medicine, Shanghai Ruijin Hospital
Prof. Jiaji Jiang, First Affiliated Hospital of Fujian Medical University

Prof. Chuanlong Zhu, Anhui Provincial Hospital

Prof. Yongping Chen, The First Affiliatedglzllospital of Wenzhou
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Dr. Wu, Di
Dr. Chen, Tao
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Dr. Xi, Dong Ministry of Science and Technilogy
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