18 5 16

0.5mg
17 8 31
1 0.5mg 0.53mg
1
O

- H,0
Ci12H15N503 H20
295.29

9-[(18, 3R, 48) -4- -3+( ) -2- ]

9-[(1.S, 3R, 4S5 )-4-Hydroxy-3-(hydroxymethyl)-2-methylenecyclopentyl] guanine

monohydrate



17

lmg

0.5mg

8 31

HBV

0.5mg

1

18

16



18 4 25

0.5mg
17 8 31
1 0.5mg
0.53mg
B B
2 2
0bmg 1 1
B
Img 1 1
1
ETV
B HBV
DNA
20l B 4
20l B EU
20056 3 B EU
2006 4
2006 4 21 21 B
B 2
B
B
B IFN



ETV0.5mg

CAP

052
0.5mg

ETV

N,N-

7.9 pKa

ETV

IR

CAP

H-NMR

1%

053

0.53mg

0.5mg

13C-NMR

99.5 2-

pKal 2.75

175

pKa2 9.59
/N,N-

ETV

047

[SAY

pH
ETV
N,N-

1
ETV [me/mL
ETV n-

11

IR

pH

HPLC



25 /60%RH/
30 /60%RH/

40 /75%RH/

| W
| W
B Ry
B Ry
120 Ix hr
2 /206
B
[]
10
208
HPLC

PVC PVDC

AL AL

25
25
30
30

160%RH/PVC PVDC / /104
160%RH/AL AL / /104
I70%RH/PVC PVDC / /104
I7T0%RH/AL AL / /104

5 /PVC PVDC / /104
5 /AL AL / /104

/

/10

B

/104
/52

126

/10
126

/ /13
200W hr/m2

X
HPLC

0.5



40 /75%RH/PVC PVDC / 126

B pvcpvpc /0 13
B aLaL /0 i3

B Bru /13
B Bruw /152
25 / /4 120 Ix hr 200W hr/m2 8 240
Ix hr 400W hr/m2/8
/ Il I EE:xE i
/PVC PVDC /2
30 /60%RH/ /126
@
Pscu
B Pscu B
B Pscu | D
| B &
PVC PVDC Bl AL AL | B
/
| R
Bscu
25 /60%RH PVC PVDC R
scu | B | B
AL AL
30 /70%RH PVC PVDC R
@ g
AL AL
5 PVC PVDC B
Blscu B
AL AL
PVC PVDC - R R
B
AL AL



PVC PVDC

25 /60%RH 30 /T0%RH 5 156
4
1H-NMR
PVC/PVDC 25°C/60%RH
ICH
PVC/PVDC
25°C/60%RH 24 R
B ¢
ICH Q1A-2R ( 15 6 3
PVC/PVDC
PVC/PVDC
K
&
3.2.2.2 HBV DNA
HBV
HBV 1mg

IR

30°C/70%RH

25°C/60%RH

0603001

2.7.2
RESPmax
0.5mg



RESPmax

Lamivadine naive subjecis

R

FESPMER [MEdmum radiotion g HEY DA coplesiL)
= -

#3% CI
RESPmsx

T T T T T
a2 a3

COSE fng)

Baseline HEV DINA waa fixed o the mean value (7.6 bog copiss'mL)

g

RESPmax

o
|

Y

i Lamivudine refractory subjects

R s

———  RESPmax

FESETI (MdmUm fedietian N bg HEW DA coplesiml)
w

T
04 0
13

CDSE dng)

Baseline HEW DR4A was flosd 10 the mean value (7.6 log copiesiml)

RESPumax
HBV 1mg 0.5mg
RESPmax
RESPmax
11 100.0% e
RESPumax
RESPumax
logio copies/mL
* *
100.0% 5.33 - 5.50 -
05 .% 5.29 0.75% 5.40 1.82%
-omg % 4.98 6.57% 4.76 13.45%
100.0% 3.83 - 4.70 -
95¢0.5 % 3.80 0.78% 4.61 1.91%
-omg % 3.58 6.53% 4.07 13.40%
*: 100.0%
8.5% RESPumax
2
Bl | [t
100.0% B B RESPu«
HBV DNA
RESPmax | R
RESPumax
0.5mg 1mg



PK/PD

RESPumax 95%
RESPumax
0.5mg
lmg
4
1
1 invitro
HepG2 HBV DNA HepG2.2.15 HBV
HepG2.2.15 9 HBV DNA
HBV DNA DNA 50%
ICs0 ETV 3.75 3 0.015nmol/L 116 140
3nmol/L HepG2.2.15
HBV DNA ETV
24 HepG2.2.15
50%
CCso ETV 30pmol/L Huh?7 ETV CCso
114 1800pumol/L
DNA ETV HepG2 4
100umol/L
100umol/L DNA
ETV Antimicrob Agents Chemother 46,
2525-2532, 2002 ETV
1 HSV-1 WI-38 VZv
WI-38 HCMV
A MDBK
HIV-1 MT-4
ETV HSV-1 VZV
HCMV HIV-1 ICs0 30 47 15 0.89umol/L
HSV-1 WI-38
\VAY% WI-38 HCMV HIV-1 MT-4



A MDBK ETV ~ CCso 120 120
45 3.6 75umol/L
2 Invivo
WHV ETV0.02 0.1 0.5mg/kg
1 1 4 WHV DNA
dATP DNA
ETVO0.02 0.1mg/kg bmgkg 1 1 12
WHV DNA 4 ETV
WHV DNA 0.1mg/kg
WHV DNA
1 1/100
12 6
WHV DNA ETV0.02mg/kg 4/6 ETV0.1mg/kg
717 0/5 ETV0.1mg/kg WHV DNA
12 WHYV DNA
WHV ETVbmg/kg 1 1
2 4/4 2/4
WHV ETVO0.5mgkg 1 1 8
1 136 ETV WHYV DNA
5 19
1 1 8 6 8 WHV DNA
WHV DNA
1 1 8 1 13 1 24
WHV DNA 11 1
1 48
1 1 48
11/12 WHV PCR WHV DNA
WHV DNA
1 48 6 3 1
HBV DNA 2 17 HBV DNA
1
2 HBV DNA
1 48 1 6 2
2 HBV DNA 136 4
3 WHV DNA 12 1 12
WHV DNA 4

10



1 136 6 1 48 2
1 136 4 WHV DNA
1 WHV 5 WHV
PCR WHV DNA WHV
DNA

B DHBV pSP65-D
HBV
HBV 1 DNA WHV
WHV 2 DNA DNA
ETV DHBV HBV
WHV ETV ICso
0.3 0.32 0.18 ICso
500 4.70 7.44

HBV WHV 2’-deoxyguanosine 5-triphosphate dGTP
Km 8.4 20nmol/L ETV Ki 1.02
2.6nmol/L Ki/Km 0.058 0.14
ETV dGTP HBV
ETV HBV dGTP

HBV DNA
ETV

2’-deoxyguanosine dG 2 3

HeLa DNA o DNA ) € DNA
B Drosophila melanogaster DNA Y ETV DNA
ETV DNA
oa B 3 € dGTP
DNA DNA Y

Lineweaver-Burk plot Eadie-Scatchard plot DNA o By o
€ Km Viax DNA DNA
Vmax/Km DNA o By & €
dGTP  Vmax/Km 6.5 44 5500 11.7 5.5 ETV 0.25 2.3 0.001 1.0
0.3 ETV DNA 3 Km
dGTP 10
DNA o B o € Ki/Km 1 ETV
dGTP ETV dGTP

11



12

DNA )
€ 3-5 DNA ETV dGTP
DNA
DNA dGTP ETV : Ki/Km
Km umol/L ICs0 pmol/L Ki umol/L
o 12.4 33 31 2.5
B 2.0 60 40 20
Y 0.12 >300 >160 >1300
o 0.81 40 18 22
€ 8.2 45 40 4.9
4
HepG2 HepG2.2.15 ETV ETV
HepG2 HepG2.2.15
ETV
ETV
ETV ETV 1 0.2nmol/L
2 3 ETV HepG2
HepG2.2.15 ETV 14 15
ETV HepG2 HepG2.2.15 DNA 0.2
0.6% ETV ETV HepG2 DNA
120 DNA 43% ETV
72 HepG2 ETV
pmol/108
pmol/L
ETV 5 2.9 0.16 0.69 7.22
5 12.7 21.4 4.48
ETV 25 16.7 1.11 4.75 17.9
25 9.7 3.91 29.2 10.3
ETV  DNA HepG2 HFF Huh7 HeLa
ETV4nmol/L 48 HepG2 HFF
ETV 57 27fmol/106 ETV
24 DNA ETV



DNA ETV
nmol/L fmol/ug DNA
0.8 0.2
I W
150 16
e e
ETV
Km 38 570pmol/Li Vimax
5300 81000pmol/min/mg
ETV
ETV
RLE-6TN L2 MLE-12 LA-4
WI-26 ETV
ETV RLE-6TN MLE-12 WI-26
ETV 3 RLE-6TN L2
MLE-12 LA-4 ETV 5
2
ETV0.5 2 8mg/kg functional
observation battery ETV
GLP
ETV2 4 Smghkg 1 1 7
ETV GLP ETV2
4 8mgkg 1 1 7
4 8mg/kg 0
3 7 ETV
GLP
2
ETV0.1 0.3 1mg/kg
II PQ QRS QT
QTe ETV
GLP ETV0.5 1 2mg/kg
P PR QRS
T QT
GLP

13



ETV0.5 2 8mg/kg 1

ETV
GLP
hERG HEK293 ETV3 10 30umol/LL 0.8
2.8 8ug/mL K Tkr
ETV 0.4% GLP
ETV30umol/L 50mV 10mV
L
ETV 2.7% GLP
ETV3 10 30umol/LL 0.8 2.8
8ug/mL
50 90%
ETV GLP
3
ETV2 4 8mg/kg
56.2% KETV2mg/kg 68.5% 4mgkg 58.7%
8mg/kg  48.7% ETV2mg/kg
GLP
ETV10pumol/LL 2.8ug/mL 28
ETV  44%
ETV10pumol/L.  2.8ug/mL 5
Ca Cp ETV100umol/L 28ug/mL 20%
GLP
3
HBV HepG2 5
HBV DNA ETV
ABV AZT ddI
d4T ETV
ETV7.5 15nmol/L
HBV DNA ICs0 777 169nmol/L ETV
HBV DNA

ETV 1ICs0 nmol/L
ETV 14.4 ETV 13.8 ETV 12.0 | ETV 17.9
ABV 3ug/mL 12.5 AZT 2pg/mL. 173 ddl 1.2pug/mL  11.1 | d4T 0.7ug/mL 17.9
ABV 15ug/mL 7.4 AZT 10pg/mL.  15.4 ddI 6pg/mL 12.7 | d4T 3.5pug/mL  19.0

3 HIV-1 MT-2 5 HIV-1

14



ETV

HIV-1
ETV
1
HBV ETV
HBV DNA HBV
HBV
WHV ETVO.5mg/kg 1 1 8
1 34
ETV WHYV DNA
dJ Infect Dis 184: 1236-1245, 2001 200mg/kg
40mg/kg 12 200mg/kg 6 12
WHV DNA 3
A566T L565M A566V L565M A566S S570N
12 WHV DNA
5 A566T
5 Antimicrob Agents Chemother
43:1947-1954, 1999
ETV WBV
ETV ETV
HBV
ETvVl 1 8 1 136 4
1 12 WHV DNA
HBV
1 Study 99013 MAPO003 97039 910064656 MAP010 MAPO015 97029
14C ETV10mg/kg
Cmax  1124ng/mL. AUCo+ 3110ng h/mL T2 2.2
BA 96.1% 62.4%
14C ETV4mg/kg ETV Cmax
124ng/mL. T2 274 AUCo., 1013ng h/mLL. BA 16.1%

15



ETV0.0l1 1mgkg 1 1 1 ETV

ETV 0.5 4 7 Cmax
0.01mg/kg/ 3.8ng/mL  9.9ng/mL 1mg/kg/ 109.3ng/mL. ~ 231.0ng/mL
AUCot 0.01mg/kg/ 37.7ng h/mL 34.4ng h/ml. 1mg/kg/
138.4ng h/mL 251.3ng h/mL Crmax AUC
0.01 0.5mg/kg 1mg/kg
AUC 138.4 ng h/mL 251.3 ng h/mL
ETV0.6 15mg/kg 6 176 Crmax
0.6mg/kg/ 90.2ng/mL 61.5ng/mL  15mg/kg/ 1141ng/mL 984ng/mL
AUCo- 0.6mg/kg/ 408ng h/mL 257Tng h/mL 1mg/kg/

6318ng h/mL 4504ng h/mL

M2
ETV10 25mg/kg 5 10mg/kg
BA 91% 2mg/kg Cmax 1575 ng/mL T2 22.7
AUCo, 4365 ng h/mL
ETV0.5mg/kg 72
ETV 1 2 Cmax 17.09ng/mL T2 4.27
AUCo,, 73.97ng h/mL
ETV4 16mgks 1 1 1 6 12
12 Cmax  4mg/kg/ 1698ng/mL
16mg/kg/ 726Tng/mL AUCo-24 4mg/kg/ 5639ng h/mL 16mg/kg/
23448ng h/mL Crax AUCo-24 Thmax
0.5
ETV0.5mg/kg 24
0.5 Crmax 198mg/mL

AUCo-,, 225ng h/mL. Tiz2 8.73

2
Study NAPR1235 6108-304
14C ETV10mg/kg 60uCikg
ETV
4 30 24
30% 35%
12% ETV 30
3787ng eqlg 2920ng eq/g 24 10%
14C ETV10mg/kg 60nCikg
14C ETV10mg/kg 140pCikg

16



ETV

1 19300ng eq/g  20800ng eq/g 4 5320ng eq/g  3270ng
eq/g 4 1
24 10%
24 53% 20%
2 Study MAP004
In vitro ETV 50 5000ng/mL
6.2 8.8%
11.0 13.8% 20.3 28.1% 12.0 15.2% 11.9 13.9%
13% ETV
In vitro ETV 50 5000ng/mL
46.0 51.2%
0 3.17% 48.0 51.2% 47.5 56.5%
3 Study CD031
18 7 14C ETV10mg/kg 100
140uCi/kg
1
550ng eq/g AUC 3070ng eq h/g
1 3390ng eq/g Tz 222 AUC 11600ng eq
h/g 1 4 8 12
24 48 0.166 0.368 0.761 0.639 0.933 1.34
4) (Study 97039 97047 97049)
1%Avicel®/0.25%Methocel® ETV0.6 3 15mg/kg 6
27 ETV / 0.6mg/kg
0.43 0.39 3mg/kg 0.23 0.57 15 mg/kg 0.20 0.31
ETV0.1 15 mg/kg 89
90 / =+ 0.1mg/kg 0.05720.019
0.035%0.006 15mg/kg 0.034=%0.012 0.034=2=0.004

17



1%Avicel®/0.25%Methocel®

369 370 / =+
8.43+5.31 0.1020.05 4mg/kg 0.09=%0.1
0.06%x=0.03 0.04=%0.02
3
1 Invitro Study 910073839 DDBS035
14C ETV 1pg/mL
37 ETV
S9 37 30 60 ETV  97%
37 120 ETV  97%
37°C 240 ETV  92%
M1
M1 8% 21%
37°C 240 M1 76% 24%
S9
ETV 91.0 97.6%
2 Invivo Study DDBS033 DDBS034 MAP007 MAP023
ETV
14C ETV
ETV 1mg
M2 M3 3 M1 M4 M5
M1 M4
M1 M2 M4 M5
14C ETV 20mg/kg
92% 8%
2 92%
95% 24 1%
14C ETV10mg/kg
90.9 92.6%
14C ETV10mg/kg
24 94.6%
M1 M2 M3 M2
M1 M3

18

ETV0.4 4 40 mg/kg

1
0.4mg/kg
0.0540.03 40mg/kg

Tug/mL

37°C 120

60

14C

M5

24

24

24
93.2 98.1%

1% 25%



ETV

ETV 15mg/kg

%

( 2 ( 6 )
M1 6 4 3 2
M2 30 1 25
M3 3 1 2
M4 6 3 1 1
M5 1 1 1 1

85 60 93 70

2 1

3 Cytochrome P450 CYP Study 930004689 XT033016
CYPp
ETV 83pg/mL 300pumol/L CYP1A2

29.22

CYP2C9 CYP2C19 CYP2D6 CYP2E1 CYP3A4

ETV 2.8ug/mL 10pmol/L

CYP1A2 CYP2B6 CYP2C9 CYP2C19 CYP2D6 CYP3A4/5

CYP1A2 CYP2B6 CYP2C9 CYP3A4

CYP

44.36

CYP2B6

4
1 Study P-GP
P-gp Caco-2 ETV
P-gp
2 Study MAP003 MAPO13 910059456 MAPO010
14C ETV 10mg/kg
[14C]- ETV
% a
(mL/min)
10 mg/kg (n=4) (n=4) 62.5 32.5 95.0 25.1
10 mg/kg (n=4) (n=4) 71.9 18.1 90.0 22.8
2 mg/kg (n=3) 67.7 2.7 70.4 3.82
1 mg/kg (n=3) 83.7 1.4 85.1 3.09
4 mg/kg (n=3) 12.8 77.9 90.7 10.5
2 mg/kg (n=3) 76.7 5.5 82.2 6.63
1 mg (n=6) 75.6 6.3 81.9 376
168 336
(n=8)
1 ETV

19



ETV BA

ETV BA
14C ETV2mg/kg
76.7% 5.5% 14C
ETV4mg/kg 12.8
77.9%
95% ETV
ETV
ETV
ETV levovirin
levovirin
levovirin ETV
2
ETV
ETV
ETV
OAT
OCT ABC MRP P-gp
CNT ENT
P-gp ETV
in vitro ETV pH
OAT OCT
ETV OAT
OCT P-gp
OAT OCT P-gp
B HBV HIV
ETV

20



OCT

hOAT1 Nucleosides, Nucleotides and Nucleic
Acid. 2001; 20(4-7): 641-648 P-gp
ETV 3
ETV
ETV
ETV
1
1 5 ETV40 200 1000 5000mg/kg 1000
5000mg/kg 6 1000mg/kg 1
5000mg/kg 4
1000mg/kg 3 5000mg/kg 1 1000mg/kg
3 2 5000mg/kg 1
1000mg/kg
1 5 ETV40 200 1000 5000mg/kg 1000mg/kg
1 5000mg/kg 3 7
1000mg/kg
2
110
100mg/kg 2 100mg/kg 6
50mg/kg 10mg/kg
100/50mg/kg 5 1 6 10
1
100mg/kg
2
3 ETV10 40
80 120mg/kg/ 6 7

21



AST

40mg/kg/ 10mg/kg/
6
1 5mg/kg/
1 5mg/kg/
5mg/kg/
AST
0.2mg/kg/
6
20mg/kg/ 1 20mg/kg/
10mg/kg/
2 200mg/kg/ 6 0.02mg/kg/
M2
2 1 10 ETV2 20 200mg/kg/
200mg/kg/ 13 16 4 2
20 200mg/kg/ 20mg/kg/
200mg/kg/
2mg/kg/
2 2 ETV
ETV150mg/kg/ 1
2
6 ETV0.6 3 15mg/kg/
3 15mg/kg/
AST 15mg/kg/
ALT 0.6mg/kg/
6 ETV0.02 0.08 0.3mg/kg/
0.6mg/kg/

22

10mg/kg/

ETV0.2

10



0.02mg/kg/

2 1 3 ETV1 10 100mg/kg/
100mg/kg/ 6 50mg/kg/
10mg/kg/
100/50mg/kg/ 5 1 6
10 1 10 100/50mg/kg/
10mg/kg/ 100/50mg/kg/
1mg/kg/
3 1 3 ETV0.3 3 30mg/kg/
30mg/kg/ 29 15mg/kg/
3 1
0.3mg/kg/
6 1 3
3mg/kg/
ALP
0.3mg/kg/
3 3
ETV0.1 15mg/kg/ 3 15mg/kg/
3
0.1mg/kg/
1 ETV0.4 4 40mg/kg/
40mg/kg/
40 mg/kg/
3
in vitro
DNA
ETV
4
ETV0.004
0.04 0.4 4mg/kg/ 2 0.04mg/kg/ 4mg/kg/
4mg/kg/

23



58

2 0.4 4mg/kg/
4mg/kg/
ETV0.003 0.02 0.2 1.4mg/kg/ ETV 0.01 0.06 0.4 2.6mg/kg/
2 1.4mg/kg/
60 4 0.4
2.6mg/kg/ 2.6 mg/kg/
59 60 3
0.2 1.4mg/kg/ 0.4 2.6mg/kg/
1.4mg/kg/ 2.6mg/kg/
0.2 1.4mg/kg/ 1.4mg/kg/
5
ETVO0.3
3 30mg/kg/ ETV Fo
Fy
30mg/kg/ ETV0.1 1 10mg/kg/
10mg/kg/ ETV
Fo 1mg/kg/ Fo
F. 10mg/kg/
ETV2 20 200mg/kg/ 1
22 20 200mg/kg/
200mg/kg/
1 20 200mg/kg/
200mg/kg/
Fo F
2mg/kg/
ETV1 4 16mg/kg/ 16mg/kg/
16mg/kg/
Fo 16mg/kg/ Fo
F1 4mg/kg/
ETV0.3 3 30mg/kg/
30mg/kg/
Fo 3mg/kg/ Fo
F 30mg/kg/
6

24



ETV

ETV

pain syndrome

ETV

ETV

ETV

10mg/kg/

40mg/kg/

10mg/kg/
ETV

DNA

ETV  10mg/kg/

lmg
40mg/kg/ 1
lmg

25

T
10mg/kg/
ETV
2
Beagle
ETV

ETV
ETV

90

167



ETV

3 3mg/kg/
15mg/kg/ 3
40mg/kg/
3
ETV
ETV0.04 0.4 4mg/kg/
ETV
II DNA
ETV
DNA
CD-1
ETV
ETV CCR2
ETV
II
ETV4mg/kg/ 2.6 mg/kg/
ETV
dNTP DNA
dNTP
DNA
ETV
dNTP
1mg 24 40

26



dNTP

6 1 mg/kg/
6 0.6mg/kg/
DNA
Y DNA
DNA
2
ETV DNA Y DNA
1 1mg 90 270
ETV
ETV
4
8
ETV ETV ETV-CAP
Study
Al463-021 Study AI463-029 2 17
3 Study AI463-004 AI463-005 AlI463-014
Study AI463-017 2 Study AI463-052

AI463-053 Study CP-ente-02
1
1 Study A1463-021 20f] Il 2001 B

27



40 ETV-CAP0.05 0.1 0.5 1.0 2.5mg Thmax
1 Cmax  AUC 05 1mg
Cmax AUCo-»
mg ng/mL Tmax b ng h/mL Tz h mL/min
0.05 0.29 31.9% 0.75 0.5,1.0 0.56 53.8% 19.82+21.28 349.56 21.1%
0.1 0.55 27.1% 0.63 0.5,1.5 1.81 21.9% 53.31+27.25 534.58 21.6%
0.5 3.563 21.5% 0.75 0.5,1.0 11.36 10.1% 39.08+5.06 505.59 11.8%
1 9.87 26.6% 0.75 0.75, 1.0 27.01 23.3% 38.24+7.39 357.22 66.4%
2.5 27.29 13.3% 1 0.75,2.0 69.84 9.8% 32.05+6.98 441.06 12.5%
Tmax T2 =+ %
Study A1463-029 20} Il 200 B
25 ETV-CAPO.1 05 Img 1 1 14
6 10
14 Cmax AUC
14
Cmax AUCo-¢
mg ng/mL Tmex h ng h/mL Taz h mL/min
0.1 0.95 29.8% 0.75 0.50, 0.75 2.98 4.7% 91.54+27.37 | 396.45 9.3%
0.5 6.43 34.8% 0.63 0.50, 1.00 17.78 7.4% 96.60+20.26 | 372.05 17.1%
1.0 11.64 19.7% 0.75 0.50, 1.50 35.42 8.1% 83.34+19.02 | 366.35 8.8%
Tmax T2 =+ %
ETV
Study A1463-001 191 Il 19 B
48 ETV-CAP
ETV-CAP 1 40mg Tmax 1
Crmax AUCO’oo
Cmax Tmax AUCo- Ti2 h
mg ng/mL h ng h/mL mL/min
1 5.4+1.7 0.75 0.75,1.50 20.4+5.9 36.7+13.6 496.0+11.09
2.5 18.8+3.9 0.75 0.75,1.00 59.9+13.5 43.8+20.7 438.6+£177.7
5.0 42.7+9.9 0.75 0.50, 1.00 136.9+26.8 78.7£19.4 426.8+174.8
10 106.1+26.8 0.75 0.75,1.00 304.1+66.6 65.0£15.0 368.0+63.7
20 182.6+43.4 0.88 0.75,1.00 575.1+144.4 58.9+15.9 439.4+111.5
40 455.6+£74.6 1.0 0.75,1.50 1523.6+242.6 77.6+8.0 333.8+60.9
Tmax =+ Tmax ,

28

Study A1463-031 20j] I}
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6 14C ETVimg 100pCi
AUCo-s
ETV15.77 ng h/mL 20.83ng eq h/mL 1 2
70 79% 20 29% M1 M4 M5
336 82% 75.6% 6.3%
336 87% 10% M1
M5 336 66% 15%
M2
3 ETV
Study AT463-033 20J] Il 201 B
24 ETV-CAPO.1 0.5 1Img 1 1 14
10 14 Cmax AUC
14
Cmax AUCo-t
mg ng/mL Tmex B ng h/mL Tyz h mL/min
0.1 0.60 29% 1.00 0.50, 1.50 251 21% 127.69+91.44 426.66+149.26
0.5 4.23 9% 1.00 0.50, 1.00 14.78 17% 129.90=+17.28 360.03%64.03
1.0 8.24 16% 0.75 0.50, 1.50 26.38 15% 148.89+39.50 471.36+138.14
4 studyA1463-002 191 Il 190 B
31 ETV-CAP25 5 10 20mg 1 1 14
Tmax 1 5
14 Cmax AUC
14
Cmax AUCo-t
mg ng/mL Tmex b ng h/mL Tz h mL/min
2.5 22.8+5.7 0.75 0.75,1.00 71.6+10.3 115.7+37.2 387+97
5.0 46.2+6.4 0.88 0.50, 1.50 145.8+28.4 91.3+57.9 403+92
10 99.9+13.7 0.75 0.75,1.50 304.3+35.6 127.5+41.8 396+43
20 179.8+34.8 1.00 0.50, 1.50 545.6+57.9 142.5+55.5 430+103
5 ETV StudyAI1463-018 20f] [l 20
15 0.1 0.5mg
12 Cmax 0.883+0.208 6.3594+1.426 ng/mL =+
AUC 3.269+0.379826ng ‘h/mL  17.422+2.826ng ‘h/mL
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8 9
6 Study A1463-016 20f] | 201 B
42
O5mg Cinax
44% 46% AUC 20% 18%
7 ETV-CAP Study A1463-034 20J] [l 20l
40 ETV-CAP
ETV-CAPO.5mg 0.5mg
Cmax  AUC 90%
(0.80 1.25) Crnax 1.0186 AUC 1.0177 0.5mg
ETV-CAP 0.5mg
8 Study AT463-042 20} Il 200 B
18-40 13 14 65 12
lmg
Cmax AUCO-OQ 293%
(CLCI‘ Cmax
Cmax AUCO’oo
9 Study A1463-032 20f] Il 201 B
Child-Pugh Grade B C 16
lmg
10 Study A1463-011 20f] [l 2000 B
CAPD
34 1mg
Tmax T1/2
CLR
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3 PPK

1 Study CP-ente-02
B 2 Study AI463-052 AI463-053
142 PPK PPK NONMEM
ETV PPK
2- ETV CLcr
2 Study AI463-017
B Study AI463-004 AI463-005 Al463-014
3 177
45 222 PPK PPK NONMEM
ETV 2-
ETV
CLcr CLcr
(4 Study AT463-010 AI463-058 AI463-063 AI463-066
In vitro 1n vivo ETV CYP P-gp CYP
ETV
B
HBV HIV ETV
3
1 3 3
Study A1463-010 2001l I 201 B
1mg A 150mg
B 1mg 150mg C 3 3
7 A
C B C Cmax AUC
23%
A C 90%
Cmax ng/mL 7.5 7.1 C/A 0.947 0.835, 1.075
AUC(v) ngh/ L 19.4 19.1 C/A 0.984 0.934, 1.037
A 1 mg C 1 mg+ 150 mg
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90%

ETV  AUC Cmax

AUC  Cmax

32

Cmin
Cmin

B C
Cmax ng/mL 1438 1146 C/B 0.797 0.688, 0.923
AUCint ngh/ L 5667 4363 C/B 0.770 0.705, 0.840
B 150 mg C 1 mg+ 150 mg
2 Study A1463-058 20J] | 200 B
1 150mg 1 2 4 1mg
1 1 10 5 14 1 150mg 1 2 1 1
10 15 24
ETV AUC Cumax Cmin
AUC Cmax Cmin
ETV AUC Cmax Cuin
0 12 14 o4 90%

AUC ngh/mL 26.86 28.66 24 114 1.067 1.026, 1.109
Cmax ng/mL 10.05 9.84 24 114 0.979 0.902, 1.063
Cmin ng/mL 0.42 0.48 24 /14 1.134 1.078,1.193

14 Imgl 1 24 150 mg 1 Imgl 1
AUC Cumax Cumin
0 12 90%
4 24

AUC ngh/mL 6389.39 6558.58 24 4 1.027 0.985, 1.069
Cmax ng/mL 1689.90 1701.99 24 4 1.007 0.928, 1.093
Cmin  ng/mL 99.28 113.35 24 4 1.142 1.093, 1.192

4 150 mg1 2 24 150mg 1 2 1mgl 1
3 Study A1463-063 20J] [l 200 B
1 10mg 1 1 4 1mg
1 1 10 5 14 10mg Img 1 1
10 15 24



ETV AUC Cmax Cmin

33

90%
14 94
AUC ngh/mL 30.52 31.39 24 14 1.029 1.005, 1.053
Cmax ng/mL 10.76 11.48 24 14 1.067 0.998, 1.141
Cmin? ng/mL 0.47 0.51 24 14 1.077 1.019, 1.139
a 24
14 lmg 24 10 mg 1 mg
AUC Cmax Cmi.n
90%
4 24
AUC ngh/mL 236.71 228.74 24 4 0.966 0.897,1.041
Cmax ng/mL 25.65 21.95 24 4 0.856 0.803, 0.912
Cmin? ng/mL 2.13 2.23 24 4 1.047 0.916, 1.197
a 24
4 10 mg 24 10 mg 1 mg
4 Study A1463-066 20|} 20l B
1 300mg 1 1 5 1 5 1mg 1
10 6 15 1mg 300mg 1 1 10
25
ETV AUC Cmax Cmin
AUC Cmax Cmin
AUC Cmax Cmin
90%
15 925
AUC ng*h/mL 27.02 30.45 25 15 1.127 1.106, 1.149
Cmax ng/mL 9.69 9.55 25 15 0.985 0.905,1.073
Cmin? ng/mL 0.45 0.48 25 15 1.071 1.014, 1.132
a 24
15 1mgl 1 25 1 mg 300 mgl 1




AUC Cmax Cmi.n
90%
5 25
AUC ngh/mL 2728.18 2863.49 25 5 1.050 1.000, 1.102
Cmax ng/mL 390.60 393.66 25 1.008 0.934, 1.087
Cmin? ng/mL 56.78 59.00 25 1.039 0.980, 1.102
a 24
5 300 mgl 1 25 300 mg Imgl 1
Al463-066 ETV  CYP3A4 6p3-OHC
(6B-OHC/ ) 7.608
5 7.058 10 7.976 15 7.553
CYP3A4
4 ETV 3
5
B PPK 0.1lmg 0.5mg 1mg
AUC AUC AUC
AUC 81 99% CLcr
=+ 0.962
=+0.0408 0.882 1.042 =+ 90%
PPK AUCss ng h/mL)
0.5mg lmg
19.56+4.14 13.45 34.71 38.34%+6.55 26.99 51.76
21.3%+9.03 11.04 59.4 53.9+28.8 23.18 150
1
AI463-029 AT463-033
01 Img 1 1
14
0.5mg lmg 14
Cmax 1.5 1.4 AUC 1.2 1.3
1.4 0.5mg 57.5kg 1lmg
57.2kg 79.0kg
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0.32 ng/mLl. 1mg

44

PD

PPK

AUC AUC
0.5mg 1lmg
Crmax 0.5mg 3.6020.46 ng/mL
4.17%+1.9 ng/mL. 1mg 7.262+0.64 ng/mL 9.70%3.3 ng/mL
Cmin 0.5mg 0.38240.123ng/mL 0.53+
0.6534+0.212 ng/mL 3.50#%2.11 ng/mL
PPK
38.8 66.5kg 69.8kg CLcr ICLcr)
102.3mL/min 91.8mL/min
PPK
Al463-029 Al463-033
B PPK
Study CP-ente-02 Study AI463-017
ICLcr
wEE 0.5 u BoE: 1.0 n
50 - 120 ]
45 1107
0 R 00 1
2 = a0
= 97 =
E—,D o *én 80 1
= =R
é 26 1 ; 80 -
é 207 é R
15 1 40 -
107 a0
il 201
M B EFR B
HBV DNA
0.5mgl 1
Imgl 1 HBV DNA
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AUCSS

0.5mg

h/mL

11

h/mL

(log copies/mL)

—F

HBV DNA

—_

0 g0 00 150 200 20 200 250
REEEE ()
ENARIE WS AR
--- 0.5 mg -— 0.5 mg
1 mg - — 1 mg
AUCss
23 ETV
12 14 AUCss 16.2ng h/mL 1mg
11 AUCss 31.2ng h/mL
2
32.4ng h/mL 62.4ng h/mL
AT463-011 PPK
AUCss 9 ng
18ng h/mL
PK/PD
ETV 0.5mg
59ng h/mL lmg 23 150 ng h/mL
PPK 0.5mg) 13 35ng
1mg 27 55 ng h/mL
AUCss

AUCss
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0.5mg

1 mg
AUCss
80mL/min 30 50mL/min 30mL/min
AUCSS AUCSS
PPK
AUCss
AUCss
PPK AUCss
AUCss
3
CYP
0.80 1.25
4
AUC
AT063-058 AUC
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P-gp

AUC

80mL/min 50

B
CYP
3
90%
Al463-010
23%
0.3%



Study AI463-047 Study AI463-005
PCR logio HBV DNA
Al463-029 AlI463-052 053 047 Al463-033
Al463-004 005 014

ETV

AT463-021

A1463-029 — | Al463-033 |

‘ - AT463-047

| — | Z AL463-005 |

_ AI463-053 [ | - HBe ( ) AI463-022 * |

| _LVD AI463-052 | | Z HBe ( ) AI463-027 * |

AT463-060 | _LVD AT463-026 * |

| _LVD Al463-014 * |

HIV Al463-038
AI463-015
AT463-048

G— -LVD  / AT463-004
- Al463-012
-LVD Al463-056
- Al463-023
AT463-007
AT463-901

AT463-001
AT463-002
AT463-018
ADME AI463-031
AT463-010,-058,-063,-066
/ AT463-042
AT463-011
AT463-032
\ BE  Al463-034,-035,-065

AI463-003,-016

*
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5.3.3.1-4: StudyA1463-021 20f] Il 200 W
40 ETV-CAP 0.05 2.5mg

ETV-CAP 0.05 0.1 05 1 2.5mg

4.
40 30
ETV-CAP 46.7% 14/30 17
20% 2/10 2
0.05mg 3/6
0.1mg 2/6 0.5mg
1/6 lmg 3/6 2.5mg 2/6
1 1/10 1
0.1mg
2
5.3.3.1-5: StudyA1463-029 20f] Il 200 B
24 ETV-CAP0.1 0.5 1mg
1
ETV-CAP 0.1 0.5 1mg 1 1
14
4.
25 19
2 1  0.lmg 1
lmg
ETV-CAP 36.8% 17/19 14
50% 3/6 6
0.1mg 1 8
0.lmg 1/6 0.5mg 1/6 lmg 1/7
AST GOT ALT GPT LDH v-GTP
0.1mg

5.3.5.1-1: Study AI463-047 20.
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H 00 B
B HBe
120 ETV-CAP
Study AI463-005 42
ETV-CAP0.01 0.1 0.5mg 100mg 1 1
24 HBe
137 0.0lmg 35 0.lmg 34 0.5mg 34 100mg
34 3
134  0.0lmg 35 O.lmg 34 05mg 32 100mg 33
22 PCR logio HBV DNA logio copies/mL
+=SE logio HBV DNA HBe
Bonferroni 95% 95% CI. 0.1mg 0.0lmg
1.6140.24 2.20, 1.02 0.5mg 0.01mg 1.95+0.24 2.53, 1.37 0.5mg
0.1mg 0.23%+0.19 0.69, 0.23 0.01mg 0.1mg 0.5mg
p<0.0001 Bonferroni 0.5mg
0.1mg p=0.227
22 logio HBV DNA ETV-CAP
1.24 p<0.0001 t logio
HBV DNA
22 PCR logio HBV DNA logio copies/mL
0.1mg 0.5mg +SE logioHBVDNA  HBe
95% CI. 0.3940.22 0.83, 0.05
0.62+40.22 1.06, 0.18
ETV-CAP 0.01 0.1
0.5mg 100mg 97.1% 34/35 97.1% 33/34 91.2% 31/34
100.0% 34/34
0.1mg 1 ALT 0.5mg 2 ALT 1 ALT
AST 4
2 0.5mg 1 1 ALT
ETV-CAP 0.01 0.1 0.5mg 100mg
80.0% 28/35 70.6% 24/34 61.8% 21/34 76.5% 26/34
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0.01lmg 0.1mg 0.5mg
N=35 N=34 N=34 N=34
80.0 % 28/35 70.6 % 24/34 61.8% 21/34 76.5% 26/34

171% 6 20.6 % 7 0% 0 14.7% 5
86% 3 11.8% 4 29% 1 59% 2
114% 4 88% 3 88% 3 88% 3
171% 6 23.5% 8 14.7% 5 23.5% 8
5.7% 2 29% 1 11.8% 4 0% 0

5.3.5.1-2: Study AI463-052

20l @ 20 W
B
80 52
16
0.5mg Img 1 1 52 52
Study AI4630-060
52 Complete Response CR 48 PCR
HBV DNA HBe ALT
24
84 0.5mg 41 lmg 43
2 1 82  05mg 40 1mg 42
48 PCR logio HBV DNA 2
400 copies/mL 0.5mg 90.0% 36/40 95% CI. 76.3,97.2
Img 92.9% 39/42 95% CI. 80.5, 98.5
45% HBe
Mantel-Haenszel 1mg 0.5mg
1.47 95% CI. 0.32, 6.82 p=0.613
Cochran- Mantel-Haenszel
48 PCR HBV DNA 400
copies/mL 0.5mg  32.5% 13/40 Img 33.3% 14/22
0.5mg 17.2% 5/29 Ilmg 15.2% 5/33 ALT
0.5mg 86.5% 32/37 1lmg 78.4% 29/37 CR
0.5mg 15.0% 6/40 Img 14.3% 6/42 CR 24
0.5mg 1 Img 2 ALT
1
0.5mg 87.8% 36/41 1mg 81.4% 35/43
0.5mg 12.2% 5/41 Img 0% 0.5mg 14.6% 6/41 Img 14.0%
6/43 0.5mg 14.6% 6/41 lmg 11.6% 5/43 0.5mg
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19.5% 8/41 Img 20.9% 9/43 0.5mg  9.8% 4/41 1mg

14.0% 6/43 0.5mg 19.5% 8/41 lmg 18.6% 8/43
0.5mg 24.4% 10/41 Img 7.0% 3/43 AST 0.5mg 12.2%
5/41 lmg 7.0% 3/43 0.5mg  9.8% 4/41 lmg
11.6% 5/43 0.6mg 12.2% 5/41 Img 7.0% 3/43
0.5mg  9.8% 4/41 lmg 25.6% 11/43 BUN 0.5mg 7.3%
3/41 lmg 11.6% 5/43 0.5mg 12.2% 5/41 Img 2.3% 1/43
B 5.3.5.1-3: Study AI463-053
20l @ 20 W
HBe 60
52
14 0.lmg 0.5bmg 1 1
52 52 Study
Al463-060
52 Complete Response Study AI463-052
24

66 0.lmg 32 0.5mg 34

48 PCR logio HBV DNA 2
400 copies/mL 0.lmg 100% 32/32 95% CI. 89.1, 100.0
0.bmg  100% 34/34 95% CI. 89.7, 100.0
60%
48 PCR HBV DNA 400
copies/mL 0.lmg 81.3% 26/32 0.bmg 67.6% 23/34
0.lmg 30.8% 8/26 0.5mg  29.6% 8/27 ALT
0.lmg 96.4% 27/28 0.5mg  93.8% 30/32 CR
0.lmg 37.5% 12/32 0.5mg  38.2% 13/34 CR 24
0.lmg 3 ALT 1 0.5mg
3 1
0.lmg 71.9% 23/32 0.5mg  76.5% 26/34
0.lmg 15.6% 5/32 0.5mg 23.5% 8/34 0.1mg
12.5% 4/32 0.5mg 14.7% 5/34 0.lmg 9.4% 3/32 0.5mg
20.6% 7/34 0.lmg 15.6% 5/32 0.5mg 0%
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0.lmg 25.0% 8/32 0.5mg 29.4% 10/34

2
5.3.5.1-4: Study A1463-005  19JJ]
. 20. . European Association for the Study of Liver 2001
B HBe
180 ETV-CAP
15 39
ETV-CAP 0.01 0.1 0.5mg 100mg 1 1 24
24
36
177 0.0lmg 54 0.lmg 36 0.5mg 46 41
22 169 0.0lmg 52
0.lmg 34 0.5mg 43 40
22 PCR logio HBV DNA log1o copies/mL
ETV-CAP 0.01 0.1 0.5mg HBV DNA HBe
Hochberg 95% 0.98 0.53, 1.42
0.97 1.42, 0.51 1.28 1.69, 0.86 0.1mg 0.5mg
0.0lmg  70% 38/54 0.1mg
69% 25/36 0.5bmg  65% 30/46 73% 30/41
6 0.0lmg 3 0.5mg 1
2 0.5mg 1
1
1 4
0.0lmg 3
1 1
ETV-CAP 20 33% 20%
17 31% 11 17% 11 22% 4 15%
ETV-CAP 0.5mg
0.01mg 31%
17/54 0.1mg 36% 13/36 0.5mg  48% 22/46 49% 20/41
0.0lmg 6% 3/54 0.1 mg
6% 2/36 0.5mg 2% 1/46 5% 2/41
0.0lmg 9% 5/54 0.1mg 3% 1/36 0.5mg 4% 2/46

0.01mg
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2 ALT 1 0.lmg 1  ALT AST

5.3.5.1-11, 12: Study A1463-014 20f] | 201 B
Hepatology 2001; 34: 340A, Abs673 Hepatology 2002: 300A,Abs550 J Hepatol 2003; 38(2): 32-3,Abs93
J Hepatol 2003; 38(2)166-7, Abs574 J Hepatol 2003; 38(2): 170, Abs 585

B 180
ETV-CAP
41 ETV-CAP 0.1mg 0.5mg 1mg
100mg 1 1 52 76 24
Virologic Response bDNA HBV DNA 1 logio
52 48 Complete Response CR bDNA
DNA 0.7MEg/mL HBe ALT
24 Partial Response PR bDNA DNA 0.7MEg/mL
HBe ALT 24
76
181  0.lmg 47  0.5mg 47  1lmg 42 45
24 bDNA HBV DNA 0.7MEqg/mL
2.5pg/mL 0.lmg  19% 9/47 0.5mg  51% 24/47 1lmg
79% 33/42 13% 6/45 0.5 1lmg
p=0.0001 p<0.0001 P&
0.lmg 74% 35/47
0.5mg  72% 34/47 lmg 86% 42/86 84% 38/45
3 0.lmg 2 0.5mg 1 0.1mg 1 366
6 551
0.1mg 1 233
243
0.5mg 1 110
191 0.lmg 1 0.5mg 2
Img 5 3
0.5mg 2 2
1mg 10% not otherwise specified
NOS NOS NOS
3 0.1lmg  23% 11/47
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0.5 mg 21% 10/47 lmg 26% 22/86 20% 9/45
ALT AST
0.lmg  5/15 0.5 mg
9/20 lmg 8/19 5/13 AST ALT
0.lmg 1
2 1
HBe 5.3.5.1-13, 14:
Study A1463-022 20}
HBe B 630
137 0.5mg 100mg 1 1
52 48 Complete Response CR bDNA
DNA  0.7MEqg/mL HBe 24
Partial Response PR bDNA DNA 0.7MEg/mL HBe
96 CR CR
24
709 354 355
628 314 48
CR 141 74 67
263 134 129
267 135 132
48 Knodell 2
Kondell 1
72% 226/314 62% 195/314
95% CI. 9.9% 2.6%, 17.2% 0
48 PCR HBV DNA 400copiese/mL
69% 246/354 38% 135/355 31.5% 95% CI.
24.5, 38.4 21% 74/354
18% 64/355 2.9% 95% CI. 29,87 ALT
78% 277/354 70% 249/355 8.1% 95% CI. 1.7, 14.5
CR 21% 74/354 19% 67/355 2.0%
95% CI. 3.8, 7.9 48 CR 24
CR 82% 61/74 73% 49/67
2003 12 10 2
194 HBV
86% 306/354
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84% 297/355

8% 27/354

2
2 ALT
10%
ALT
3
3%
2%
5%
8%
4/129
2

B
5.3.5.1-15, 16: Study A1463-026 20}

84

0.7MEq/mL HBe
Response PR bDNA
96 CR

286
240
48 CR 14
55
62 41
48

2
55% 68/124
13.6, 40.9

4
1
8% 30/355 2
2 2 B
5 2
14% 50/354 17% 60/355
1% 3 ALT
6% AST 1% 2%
1%
43% 57/134 53% 68/129
5%
3
6% 8/134 13% 17/134
3 4 ALT < 1%
2% 3/134 3%
2 ALT
B 270
lmg 100mg 1 1 52
48 Complete Response CR bDNA DNA
24 Partial
DNA 0.7MEg/mL HBe
CR 24
141 145
124 116
13 1
37 18
21
2
48 Knodell
Kondell 1
28% 32/116 97.5% CI.  27.3%
0
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48 bDNA HBV DNA  0.7MEg/mL
ALT 1.25><ULN 55% T77/141
4% 6/145 97.5% CL.  50.5%  40.4, 60.6
0
48 PCR HBVDNA 400 copies/mL
21% 29/141 1% 2/145 19.2% 95%CL 12.3,
26.1 8% 11/141 3% 4/145
50% 95% CI. 0.1, 10.2 ALT 75% 106/141
23% 34/145 51.7% 95% CL. 41.8,61.6 CR
9% 13/141 0.7% 1/145 8.5% 95% CL 3.6,13.5
CR 24 CR 38% 5/13
100% 1/1
140 11
rtT184 rtS202 rtM250 48
1 20l 1 B 2
85% 120/141
81% 117/145 3 1
55% 110
607
630 2 1
10% 14/141 8% 11/145
2
1
2 B 1 1
10%
ALT ALT 11%
4%
3 17% 34/141
16% 23/145 1% 3 4
ALT 1% 6% AST 1%
2% 2% 0%
49% 18/37 50% 9/18
3 3
3 3% 1/37 22% 4/18
8% 3/37 6% 1/18
10% 4/41 5% 1/21
HBe B 5.3.5.1-17, 18' Study
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A1463-027 20j] I}

HBe HBe B
630
146 0.5mg 100mg 1 1 52
48 Composite Response CR bDNA
DNA 0.7MEg/mL ALT 1.25 24
Virologic-only Response PR bDNA
DNA 0.7MEg/mL ALT 1.25 96 CR
CR 24
638 325 313
583 296 287
65 479 259 220
560 297 263
562 299 263
48 Knodell 2
Kondell 1 70% 208/296
61% 174/287 95% CI. 9.6% 2.0,17.3
0
48 PCR HBV DNA 400 copies/mL
91% 297/325 73% 230/313 17.9% 95% CI.
12.1, 23.7 ALT 86% 278/325 81.3%
255/313 4.1% 95% CI. 1.7,9.8 CR 85% 275/325
78% 245/313 6.3% 95% CI. 0.3, 124 48
CR 24 CR
48% 124/259 35% 78/220 325
8/313
HBV 7
48 210 HBV
76% 246/325
79% 248/313 2 1
53 291 4 314
1 61
49 54
6% 21/325 8% 24/313
3
10%
3 8% 25/314
12% 38/313 1%
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3 4
1%
142/263
AST 3%
6%
5% 15/297
(1
1
2
3.
3
Study AI463-005
Study AI463-005
22
AT463-047 1.61
0.01 mg
0.5mg
0.39 0.83, 0.05
0.78 1.41, 0.15
0.5mg
0.01mg 0.1mg

2% 2% ALT

3%

50% 149/297 54%
ALT 7% 14%
6% 1% 5%
10%
7% 18/263
B B
HBV
HBV DNA
4,
Study AI463-047
Study AI463-047
ALT 1.25
0.01lmg 0.1mg 0.01lmg 0.5mg
HBV DNA logiocopies/mL Study
1.95 Study AI463-005 2.05 2.16
0.1 0.5mg 0.01mg
<0.1 mg < 0.5 mg 0.1 mg
95% Study AI463-047
0.62 1.06, 0.18 Study AI463-005
0.77 1.29, 0.26 0.1mg
0.5mg
Study AI463-047
ETV-CAP 3
0.5mg 0.0lmg <0.1mg <0.5mg
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ETV-CAPO.1 mg 0.5 mg 100 mg
22 logio HBV DNA
1.1 1.2
p<0.0001 t

can & SE | @:A1463-047
- O:Al463-005

_‘2 -1 0
Log of dose

22 log:,cHBV DNA

Study AT463-047, 005

ETV
4 HBYV genotype
HBYV genotype
HBV genotype B C
genotype A D Intervirology
46; 329-338,2003 HBV HBV
3 Study AI463-047 052 053
3 Study Al463-022 026 027
genotype
genotype
ETV PCR logio HBV DNA 2
—HBV —
HBV AT463-047 AT463-053 AT463-052
ETV 0.5 mg ETV 0.5 mg ETV 1 mg
A 1/1 (100.0%) — —
B 1/1 (100.0%) — 0/1 (0.0%)
C 30/30 (100.0%) 33/33 (100.0%) 39/41 (95.1%)
* — 1/1 (100.0%) —
* A B,C,D,E, F,AB, DE
ETV:
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Study AI463-022

—HBV —

Week 48 Efficacy Endpoints

HBYV Genotype

A

B C

D

Histologic Improvement*

ETV 0.5 mg 60/85 (71%) 46/61 (75%) 72/102 (71%) 22/31 (71%)
LVD 100 mg 52/91 (57%) 43/66 (65%) 59/86 (69%) 20/37 (54%)
Mean HBV DNA change from
baseline by PCR (log10 copies/mL)
ETV 0.5 mg 7.11 7.04 6.98 6.70
LVD 100 mg 5.13 6.35 5.53 4.61
HBV DNA < 400 ¢/mL by PCR
ETV 0.5 mg 62/94 (66%) 45/68 (66%) 87/111 (78%) 23/37 (62%)
LVD 100 mg 39/100 (39%) 27/77 (35%) 44/90 (49%) 12/49 (24%)
HBV DNA < 0.7 MEg/mL by bDNA
ETV 0.5 mg 79/94 (84%) 66/68 (97%) 106/111 (95%) 33/37 (89%)
LVD 100 mg 59/100 (59%) 52/77 (68%) 72/90 (80%) 22/49 (45%)
ALT <1.25 x ULN
ETV 0.5 mg 72/94 (17%) 53/68 (78%) 90/111 (81%) 31/37 (84%)
LVD 100 mg 63/100 (63%) 56/77 (73%) 74/90 (82%) 33/49 (67%)
HBeAg Seroconversion
ETV 0.5 mg 22/94 (23%) 6/68 (9%) 22/111 (20%) 10/37 (27%)
LVD 100 mg 20/100 (20%) 15/77 (19%) 18/90 (20%) 5/49 (10%)

HBV DNA < 0.7 MEq/mL and
ALT <1.25 x ULN

ETV 0.5 mg 63/94 (67%) 52/68 (76%) 88/111 (79%) 29/37 (78%)
LVD 100 mg 49/100 (49%) 45/77 (58%) 67/90 (74%) 18/49 (37%)
* Knodell 2
ETV: LVD:
Study AT463-027 —HBV -
. . HBYV Genotype
Week 48 Efficacy Endpoints A B C D
Histologic Improvement*
ETV 0.5 mg 17/25 (68%) 24/44 (55%) 42/54 (78%) 100/144 (69%)
LVD 100 mg 15/29 (52%) 34/55 (62%) 34/49 (69%) 71/124 (57%)
Mean HBV DNA change from
baseline by PCR (log10 copies/mL)
ETV 0.5 mg 4.11 5.26 5.40 5.42
LVD 100 mg 4.28 4.46 4.97 4.82
HBV DNA < 400 ¢/mL by PCR
ETV 0.5 mg 30/33 (91%) 41/46 (89%) 55/57 (96%) 142/157 (90%)
LVD 100 mg 23/33 (710%) 46/60 (77%) 42/51 (82%) 92/135 (68%)
HBV DNA < 0.7 MEg/mL by bDNA
ETV 0.5 mg 31/33 (94%) 43/46 (93%) 55/57 (96%) 149/157 (95%)
LVD 100 mg 29/33 (88%) 52/60 (87%) 47/51 (92%) 122/135 (90%)
ALT < 1.25 x ULN
ETV 0.5 mg 28/33 (85%) 38/46 (83%) 48/57 (84%) 136/157 (87%)
LVD 100 mg 27/33 (82%) 44/60 (73%) 43/51 (84%) 112/135 (83%)
HBV DNA < 0.7 MEg/mL and
ALT < 1.25 x ULN
ETV 0.5 mg 28/33 (85%) 38/46 (83%) 47/57 (82%) 133/157 (85%)
LVD 100 mg 27/33 (82%) 41/60 (68%) 42/51 (82%) 107/185 (79%)
* Knodell 2
ETV: LVD:
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Study Al463-026

—HBV

Week 48 Efficacy Endpoints

HBYV Genotype

A

B

C

D

Histologic Improvement*

ETV 1.0 mg 18/33 (55%) 14/21 (67%) 14/26 (54%) 17/35 (49%)
LVD 100 mg 7/28 (25%) 6/16 (38%) 2/26 (8%) 16/37 (43%)
Mean HBV DNA change from
baseline by PCR (Iog10 copies/mL)
ETV 1.0 mg 5.74 6.37 4.63 4.56
LVD 100 mg 0.14 0.37 0.42 0.73
HBV DNA < 400 ¢/mL by PCR
ETV 1.0 mg 12/37 (32%) 7/23 (30%) 5/27 (19%) 4/45 (9%)
LVD 100 mg 0/32 (0%) 1/17 (6%) 0/28 (0%) 1/56 (2%)
HBV DNA < 0.7 MEg/mL by bDNA
ETV 1.0 mg 27/37 (13%) 15/23 (65%) 21/27 (78%) 23/45 (51%)
LVD 100 mg 0/32 (0%) 1/17 (6%) 1/28 (4%) 6/56 (11%)
ALT < 1.25 x ULN
ETV 1.0 mg 27/37 (13%) 16/23 (70%) 22/27 (81%) 36/45 (80%)
LVD 100 mg 7/32 (22%) 4/17 (24%) 5/28 (18%) 17/56 (30%)
HBeAg Seroconversion
ETV 1.0 mg 5/37 (14%) 3/23 (13%) 1/27 (4%) 1/45 (2%)
LVD 100 mg 0/32 (0%) 2/17 (12%) 2/28 (7%) 0/56 (0%)

HBV DNA < 0.7 MEq/mL and
ALT <1.25 x ULN

ETV 1.0 mg 22/37 (59%) 12/23 (52%) 18/27 (67%) 20/45 (44%)
LVD 100 mg 0/32 (0%) 1/17 (6%) 1/28 (4%) 4/56 (7%)
* Knodell
ETV: LVD:
/ Study AI463-047 genotypeB  C
HBV DNA genotypeB  C
HBV HBV
HBV HBV
genotype B genotype C
genotype C genotype B
Intervirology 2001;44:43-47
HBV
HBV
Gastroenterlogy 2003;125:107-116 J Viral Hepatitis
2005;12:111-124 ETV HBV ETV
genotype B C genotype A
D ETV genotype HBV DNA
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Study AI463-047 052 053

4 Study AI463-022 027 026 014

Al463-047 Al463-005 ALT
1.25

10%
10%

ALT AST
ALT 88.6 100% AST 65.7 85.3%
ALT 93.8 100% AST 64.5 87.0%

ETV

2

IFN
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B
HBe
in vitro
HBV rtN236T ETV
rtL180M  rtM204V rtN236T ETV
rtLL180M rtM180M
HepG2.2.15 ETV
telbivudine in vitro
ETV HBV
B
IFN
IFN ALT
IFN
HBV B
B
In vitro HBV DNA ETV
rtL180M rtM204V/1 1/8
ETV
HBV DNA
lmg Al463-026 HBV
DNA 9.32 log1o copies/mL 48 HBV DNA
5.14 logio copies/mL B
2 GS-00-461
20 HBV DNA 8.42
logio copies/mL 48 HBV DNA 3.46 logio
copies/mL Gastroenterology 2004;126:91-101 1 46
+ HBV DNA 8.95 logio copies/mL
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52 HBV DNA 4.73 logio copies/mL
Gastroenterlogy 2004;126:81-90

HBV in vitro
Study AI463-901 /
PR
ETV ETV

ETV

StudyAI463-052
Study AI463-026
HBV DNA ALT

in vitro ETV
ETV

ETV ETV
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in vitro

56

ALT
8
ETV
3
B
B
B
Knodell 4
B ETV
AT463022 HBe
48 ETV VD ETV VD
N=354 N=355 N=25 N=27
* 72% 62% 76% 67%
HBV DNA < 300 ¢/mL by PCR 67% 36% 96% 59%
ALT<1.0x 68% 60% 60% 52%
HBeAg 21% 18% 32% 30%
Knodell
AT463027 HBe
48 ETV VD ETV VD
N=325 N=313 N=19 N=28
* 70% 61% 74% 54%
HBV DNA < 300 ¢/mL by PCR 90% 72% 95% 57%
ALT<1.0x 78% 1% 79% 57%
Knodell




Al463026

48 ETV VD ETV VD
N=141 N=145 N=14 N=9
* 55% 28% 50% 22%
HBV DNA < 300 ¢/mL by PCR 19% 1% 21% 0
ALT<1.0x 61% 15% 50% 11%
HBeAg 8% 3% 0 0
Knodell 2
B
ATI463-048 80 45
35 65 24
24 PCR
HBV DNA 4.20 logio copies/mL
3.13 log1o copies/mL
B HBV DNA
Child-Pugh
HBV
(4
1
StudyAI463-047 StudyAI463-005
PCR HBV DNA
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StudyAI463-05

StudyAI463-014 004 0.5 mg 1 mg
lmg
Study AI463-005 HBV DNA
0.5
mg Study AI463-022  Study AI463-027 0.5 mg
48
B HBV DNA
0.5mg ETV
0.5 mg
0.5 mg
0.5 mg
HBV DNA 0.5mg
HBV DNA 1mg
ETV HBV DNA 0.5mg
1 1 0.5mg
0.5mg lmg
Al463-022 Al463-027 48
Non-responder HBV DNA bDNA 0.7MEq
Al463-022 354 19 5% Al463-027 325 3 1%
05mg 1 1 48
HBV DNA 48 non-responder
22 PCR HBV DNA
4.71 log1io copies/mL non-responder 22 18
48 PCR HBV DNA 2 log1o copies/mL
Al463-053 HBV DNA
PCR 0.1mg 0.5mg 48
HBV DNA 5.8 logio copies/mL.  bDNA 0.7MEqg/mL
Al463-047 22 0.5mg bDNA
HBV DNA 0.7MEqg/mL HBV DNA
HBV DNA
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0.5mg

lmg
lmg 0.5mg
0.5mg
2
Study AI463-014 HBV DNA bDNA 0.7MEqg/mL
1mg 79% 0.5mg 51%
1mg/ Study AI463-052 PCR
HBV DNA 2 logio 1mg
93% 0.5mg 90%
0.5mg 1lmg 1mg
1 mg Study
Al463-014 / HBV DNA 48
B
Al-463-052
48 2 log1o PCR HBVDNA
400 copies/mL
0.5mg 90% 1mg 93%
2 24 48 HBV DNA
24 HBV DNA 10,000 copies/mL
0.5mg 27.5% 1mg 47.5% 48 HBV DNA
10,000 copies/mL 0.5mg 42.5% 1mg 59.5%
1mg 0.5mg HBV DNA
lmg
lmg
lmg 93%
1mg Al463-052
HBV DNA 10,000 copies/mL
lmg

lmg
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AT463-048 1mg
AT463-048 B
lmg
80 lmg 10mg
80
37 46% 42% 51%
Al463-02 026 027
3
7
0bmg 1 1 Img 1
1
B
1lmg ETV
B 0.5mg lmg
(5)
1 48
48
HBe Al463-022
243 48 HBV DNA 0.7 MEqg/mL HBe
Partial Response 2 HBV DNA 0.7
MEg/mL Partial Response 2 97% 235/243
Partial Response 2 64% 156/243
1 PCR HBV DNA 300 copies/mL
2 81% 197/243 HBV DNA
2 2
ALT ALT 1 ALT
1 66% 161/243 2 79%
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193/243

HBe Al463-026
77 48 HBV DNA 0.7 MEg/mL
HBe Partial Response 2 HBV DNA 0.7
MEqg/mL Partial Response 2 86% 66/77
Partial Response 2 21% 16/77
1 PCR HBV DNA 300 copies/mL
2 40% 31/77 HBV DNA
2 2
ALT ALT 1
ALT 1 65% 50/77 2
81% 62/77
HBe Al463-027
26 48 HBVDNA 0.7 MEg/mL
ALT 1.25 Partial Response 2
HBV DNA 0.7 MEg/mL Partial Response 2 100% 26/26
Partial Response 2
100% 26/26 1 PCR HBV DNA 300
copies/mL 2 96% 25/26
ALT 1 ALT 1 0% 0/26
2 27% 17/26 2
Al463-047 AlI4630-052 Al4630-053
AT463-060
48
HBV DNA ALT
2
HBe HBe
HBV DNA JAMA. 2006; 295:
65-73.
HBV DNA N Eng J Med 2004; 351: 1521-1531 HBV
DNA
HBV
HBe
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American Association for the Study of Liver Disease:AASLD
APASL: Asian Pacific Association for the Study of Liver
HBe 6
HBV DNA
HBV DNA

HBe

J Hepatol 2005; 42: 158-162

HBe
52
B
HBe HBe
HBV DNA 6
HBe AT463-027 HBV DNA
bDNA 0.7MEqg/mL ALT 1.25 6
AT463-027
HBe
6
48% 35% HBe
HBV
HBV
APASL
ALT HBV
HBV
B
HBV DNA
HBV DNA B

HBe
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HBV DNA

AT463-022
CR 75% 24
6 87% 27/31 24 48
CR 6 79% 34/43 73%
CR CR 6 78% 28/36
CR CR 68% 21/31
AT463-901 22
HBV DNA
CR
(6)
96
6.6% ETV
ETV
HBV DNA
B rtL18OM  rtM204I/V
rtM250 HBV
85%
ETV
ETV
ETV
12 2
HBVDNA 1 logio 48
2 5 HBV DNA
ALT ALT 2 10
HBV
3
HBV DNA HBV DNA

63

CR CR
CR
24

24 48

ETV
48

12

rtT184 rtS202

PCR
48

ALT

ALT HBe



ALT HBV DNA

2 3
ETV
HBV
ETV ETV
ALT
ALT HBV DNA
8
(7
Al463-022 026 027
709 58
ALT
3 4
6 6%
7% 47/679 10% 19/183
B
B
Al463-048
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®

Al463-060

GCP

ETV

12,500

65

ETV
3000
A1463-060 253 20|}
1,000
B 12,500
Study AI463-080
5 8

ALT
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1

DNA

@

HBV DNA

HBV DNA

0.5mg

17 8 31

67

18

HBV DNA

Al463-048

2.B

16

HBV



Al463-022 AI463-026 Al463-027

AT463-048
B B
Child-Pugh
B B
HBV
HBV
ALT
B
B
B
B B FO T4
B
B
B
B
HBV B
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3

(4

genotype
genotype

5

6

0.5mg 1.0mg
1.0mg

genotype
genotype A

ETV

D

HBV

B B
0.5mg 1.0mg
0.5mg
0.5mg
genotype C
genotype C

genotype

ETV
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(1) GCP

CTD 5.3.5.1-1 Study AI463-047

5.3.5.1-2 Study AI463-052 5.3.5.1-3 Study AI463-053
Study AI463-047 Study AI463-052 31

14

Al463-052 052-04

0.5mg

GCP
13

Study

1 1

2. 3 5 7 PVC PVDC

AL AL

PVC PVDC

AL AL

3. 1 1 mnvitro 14
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05

3. 1 2 invwvivo 11/ ... 0/5
15 2 4/4 2 4/4
2/14 2/14
3. 1 2 in vivo 39 5 5
3.
1
7
3. ...ETV WBV ETV WHV
1 7
3. 1 ...198mg/ml, ...198ng/mL
26
3. 2 4 ...0.4mg/kg 8.43+5.31 ...0.4mg/kg 8.48+5.31
8 9
3.
16
4, 2 3 14 | AUCo+ 2.51 (21%) AUCo+ 2.51 (21%)
14.78 (17%) 14.78 (17%)
26.38 (15%) 26.38 (12%)
4, 2 5 15 16 0.1lmg
ETV 1] ...AUC 3.269+0.379826 ng 8 0.5mg 8
3 h/mL ...AUC 3.269+0.379
ng h/mL
4. 4.17%1.9 ng/mL... 4.17%1.1 ng/mL...
1 14
4. 11 ...lmg 36 ...lmg 1/6
12
4. 1 2 Study | ... Study
AT463-060 AI463-060
5
4. 1 2 27 ...0.bmg 1 1mg ...0.bmg 1 1mg
4. 1 2 34 0.5mg 19.5% | ... 0.5mg 19.5%
8/41 1mg 18.6% 8/43 8/41 1mg 18.6% 8/43
o 0.5mg  12.2%
5/41 lmg 2.3% 1/43
4. 1 2 B
5
4. 1 2 27 0.lmg 15.6% 5/32 0.lmg 15.6% 5/32
0.5mg 23.5% 8/34 0.5mg 23.5% 8/34
0.1mg 0.1lmg
12.5% 4/32 0.5mg  2.9%
1/34 0.1mg
4. 2 1
B
10
4, 2 1 19 ...Img  86% 42/86 ...1mg  86% 36/42

71




84% 38/45 84% 38/45
4. 2 1 33 ...lmg  26% 22/86 ...lmg  26% 11/42
20% 9/45 20% 9/45

4. 22 logi1o0HBV DNA | ... 22

1 3 logioHBV DNA

18 19 1.1 1.2 1.1 1.2
4. / /

1 4 Study Al463-047 Study AI463-056

HBV genotype
18

4. ...genotype ...genotype

1 4 12

Interoenterlogy 2001;44:43-47

4. J Med Virol

1 4 10 Interoenterlogy 2001;44:43-47 2004;72:363-369
4. o o

1 5

10

4. rtLL180M rtLL180M

2 rtM180M rtM204V

13
4, ...HBV DNA ...HBV DNA

2 43 4.73 log1o copies/mL 4.6 logio copies/mL
4.

4 1 StudyAlI463-05 StudyAI463-052

3

4, ...HBV DNA ...HBV DNA

4 2 _ L

19 20
4 3 Al463-02 026 027 Al463-022 026 027
9

4.

6
30
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