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A first-in-patient phase Ib study of a hepatitis B virus (HBV) neutralizing antibody HH-003
In treatment-na’we participants with HBeAg-positive chronic HBV infection
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INTRODUCTION

Table 1. Baseline characteristics

Antiviral activity

SlrerEsiatsis AR ALEHIDE ALmHIDE AR Placebo Total A decrease in HBV DNA, HBsAg and ALT from baseline was observed across all dose cohorts in
] o ] _ ] ] ] ] o 3 mg/kg 10 mg/kg 20 mg/Kkg 40 mg/kg
» Chronic hepatitis B virus (HBV) infection remains a major health problem, with 296 million people Subgroup 1 subgroup 2 at 4 weeks after HH-003 treatment, but not in subgroup 1.
- : : : : : : : : ’ N=6 N=8 N=6 N=6 N=8 N=34
chro_nlcally infected worldwide who are at high risk of developing live cirrhosis and hepatocellular  immune-tolerant - Particularly for 20 mg/kg dose cohort in subgroup 2, 50% (3/6) of participants achieved >1.0 log;,
carcinoma (HCOI, Age (years) 29.7(3.93) 28.1(5.28) 29.2(5.04) 30.0(4.65) 31.5(2.62)  29.7(4.27) S . o _ o
 There remains a significant unmet medical need that requires novel therapeutic approaches to  Male, n (%) 4(66.7) 3(37.5) 3(50.0) 1(16.7) 5(62.5) 16(47.1) reduction in HBV DNA and 66.7% (4/6) participants achieved >0.5 log,, reduction in HBsAg at 4
achieve a functional cure of chronic hepatitis B. BMI (kg/m?) 22.68(2.75) 23.28(2.93) 20.83(2.75) 23.82(2.73)  24.76(2.63)  23.19(2.90) weeks after end of HH-003 treatment.
* HH-003 Is a human monoclonal antibody targeting the pre-S1 domain of the HBV large envelope  HevDNA(log,, 1umL)  821(8.068.73) 8.05(7.36,8.97) 8.18(7.91,857) 8.25(7.818.77) 8.24(7.908.73) 8.22(7.368.97)  » Changes of HBV RNA and HBcrAg were by large in parallel with that of HBV DNA level after
. . . . . 9 g y larg P
protein. It blocks the engagement of pre-S1 with sodium taurocholate co-transporting polypeptide A (o UL S HH-003 treatment
(NTCP), the cellular receptor for HBV/HDV!2. It has potential dual anti-HBV mechanisms(3l: 70 {0 1) 07(4.34.489)  461(3543.00) 483(145.4.98)  4.69(4.354.91) 4.73(1.014.82) 4.71(3.34.5.06) |
 Directly blocks viral entry into hepatocytes, thus inhibits viral infection and re-infection; HBeAg (log,, U/mL) 3.14(282,3.42) 2.92(2463.49) 3.14(3.003.31) 3.13(2.91,3.85) 3.06(2.54.3.39) 3.08(2463.85  Fjg 2. Mean Change from Baseline in HBV DNA, HBsAg, ALT, HBV RNA and HBcrAg at 4
* Elicits antibody-Fc-dependent immunological effector functions to clear HBV virions and/or /- 2080026)  2575(15.00)  25.33(1337)  2250(399)  2825(1358) 2630(1169) Weeks after End of Treatment
virus-infected hepatocytes.
SUbgroup 2’ N=6 N=7 N=6 N=6 N=8 N=33 L 0.5- Immune-tolerant B Immune-active = 0.5- Immune-tolerant B Immune-active o 507 Immune-tolerant I Immune-active
Immune-active E g . E E S N
OBJECTIVE Age (years) 28.8(5.91) 30.9(8.59) 29.5(8.89) 31.0(3.03) 206(3.70)  30.0(6.06) = I I ! I g2 ooT F . I g T r
Male, n (%) 4(66.7) 5(71.4) 3(50.0) 2(33.3) 7(87.5) 21(63.6) 25 0 23 - I EE 507
O o - o
* To evaluate the safety, tolerability, pharmacokinetics, and antiviral activity of HH-003 in treatment- BMI (kg/m?) 23.02(3.05) 23.11(2.02) 23.78(3.17) 23.68(2.33)  24.14(2.18)  23.57(2.42) g5 1o ‘ 5% \ 52-100'
naWe, HBeAg-positive chronic HBV infection participants following three doses of HH-003. HBV DNA (log,, IU/mL) ~ 8.09(7.18,8.82) 8.24(7.48,8.77)  7.90(7.58,8.00) 7.55(7.08,8.48) 8.50(8.03,9.44) 8.09(7.08,9.44) f’%g 15+ eI o -s0-
S ] = S
HBsAg ((log,, 1U/mL) 4.24(3.76,4.59) 4.12(3.90,4.71) 4.01(3.88,4.68) 3.79(3.25,4.43) 4.48(4.16,5.10) 4.19(3.25,5.10) 2 ranebo 3makg 1omalkg 20malkg 40malkg " Placebo ame/kg 10mglkg 20mglkg 40mglkg " Placebo 3mglkg 10mgikg 20mg/kg 40mg/kg
M ETH OD HBeAg (log,, IU/mL) 3.04(1.84,3.35) 2.87(2.52,3.65) 2.68(1.07,3.28) 2.80(2.47,3.19) 2.88(2.40,3.14) 2.82(1.07,3.65) 057 w0 Immune-tolerant M Immune-active 19 m Immune-tolerant M Immune-active
ALT (U/L) 134.17(51.98)  98.86(32.55)  141.50(92.05)  113.83(34.08) 129.00(98.73) 123.06(67.07) 0

A placebo-controlled, randomized, double-blind, multiple ascending dose study.

» Treatment-nawe, HBeAg-positive participants including subgroup 1 (Immune-tolerant) and subgroup
2 (Immune-active) were enrolled and randomized (6:2 within each dose cohort for both subgroups).
Each subgroup included 4 dose cohorts (3, 10, 20, and 40 mg/kg) to receive HH-003 or placebo
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Reported values are mean (SD) except for HBV DNA, HBsAg and HBeAg median (min, max); BMI, body mass index; ALT, alanine aminotransferase
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Table 2. Summary of Safety and Tolerability (Safety set)

w
]

in HBcrAg, Logyg U/mL

in HBV RNA, Log;g copies/mL

Mean Change from Baseline

Mean Change from Baseline

Intravenously bi-weekly at Day 0, Day 14, and Day 28, with 12 weeks of follow-up. HF-008 All placebo A e T e T L T P A
» Safety, tolerability and antiviral activity data were assessed at primary endpoint time (4 weeks after smo/kg  10mgkg  20mg/kg 40 mglkg Al
end of treatment). N=12 N=15 N=12 N=12 N=51 N=16 Fig 3. Change from Baseline in HBV DNA, HBsAg and ALT for 20 mg/kg cohort in subgroup 2
: . Any TEAE, n (%) 9(75) 12(80) 10(83.3) 9(75) 40(78.4) 10(62.5) = < <
Fig 1. HH-003 phase Ib study design Grades3. n (%) 183 ) ) ) 120) ) B2 4 B os By oy
Subgroup 1 (Immune-tolerant) Subgroup 2 (Immune-active) Any TRAE, n (%) 8(66.7) 8(53.3) 4(33.3) 7(58.3) 27 (52.9) 8(50) S ia 0 §53 0.0 Eg 300-
40 mg/kg 40 mg/kg Grade>3, n (%) 0 0 0 0 0 0 i;é 1 % i 05 %;{ 200
25 BA2P il 25 6A2P miml SAE, n (%) 0 0 0 1(8.3) 1(2.0) 1(6.3) 6o ] EE . 2.5 o] o
20 mg/kg 20 mg/kg Treatment —related SAE 0 0 0 0 0 0 = % S - S ”‘\\:M
22X 6A2P l l j 22X 6A2P J j } AEs leading to treatment discontinuation 0 0 0 0 0 0 E A A 2 o 7 4§ & AT A
10 mg/kg 10 mg/kg AEs following the first dose till 4 weeks after the end of treatment are shown. TEAE=treatment-emergent adverse event; TRAE=treatment-related Placebo Vle?-lkl-sl-003 20mg/kg Placebo Vleilk:-ooe. 20mg/kg Placebo VlezkHS-OOC’: 20mg/kg
22X 6AZ2P J j } 2x 6A2P } } j adverse event; SAE=serious adverse event ‘, treatment 4-week treatment phase
3 mg/kg 3 mg/kg
Ex6A2P il Ex6A2P |l Pharmacokinetics CONCLUSIONS
A: HH-003; P: Placebo 4-week treatment phase 12-week follow-up period | Treatment » The PK profiles were similar across subgroup 1 and subgroup 2. » In HBeAg-positive chronic HBV infection participants, HHO03 is safe and well-tolerated following
« The HH-003 exposure parameters increased dose proportionally from 3mg/kg to 40mg/kg. three intravenous doses given bi-weekly.
RESULTS  The terminal elimination half-life following three doses intravenously ranged from 5.6 t0 « HH-003 exhibits a dose-dependent PK profile in HBeAg-positive chronic HBV infection
13.7 days. harticipants.
 Total of 67 treatment nawe HBeAg-positive participants including subgroup 1 (Immune-tolerant  ° The accumulation ratio of AUC was approximately 1.5 after three doses. « HH-003 demonstrates antiviral activity in immune active participants, and 20 mg/kg of HH-003

(n=34)) and subgroup 2 (Immune-active (n=33)) were enrolled and randomized.
* |In subgroup 1 participants, mean age was 29.7+4.27 years with 47.1% male, mean baseline ALT
and HBV DNA levels were 6.30+11.69 U/L and 8.2+0.35 log,, lU/mL, respectively (Table 1).

* |n subgroup 2 participants, mean age was 30.0+6.06 years with 63.6% male; mean baseline ALT 3 mg/kg 10 mg/kg 20 mg/kg 40 mg/kg .

dose group shows optimum antiviral activity.
Table 3. PK parameters of HH-003 in HBeAg-positive chronic HBV infection participants

after three doses intravenously References
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and HBV DNA levels were 123.06+67.07 U/L and 8.1+0.54 log,, IU/mL, respectively (Table 1). PK Parameters 02W, N=12 02W, N=15 Q2W, N=12 O2W, N=12 2. Yan H., Zho_ng G., Li W.,_ et al., _Sodium taurocholate cotransporting polypeptide is a functional receptor for
human hepatitis B and D virus. Elife, 2012. 1: p. e00049
S f t,, (day) 5.61 (32.2) 10.5 (16.5) 12.1 (18.6) 13.7 (19.5) 3. LiD.,,HeW.,, LiuX.,, Zheng S., Qi Y., LiH.,, Mao F., LiuJ., SunY.,, LIiW., Sui J., et al., A potent human
d ety c . 1010 (286 201 2 (16.9 6045 (73 1918 (057 neutralizing antibody Fc-dependently reduces established HBV
+ There were no treatment-related serious AEs or AEs leading to treatment discontinuation. Tmax ) 32 (0-5-24.9) 1005-35) 0.5 (0:5-12.5) 12 (0-5-23.6) Acknowledgments
 Forty (40/51, 78.4 % ) and ten (10/16, 62.5%) participants experienced on-treatment adverse events  AUC,, (day*pg/mL) 4475 (21.7) 1663 (13.9) 3524 (18.2) 6992 (20.0) We thank the study participants, site coordinators, and study investigators. This study was sponsored by Huahul
In the HH-003 and placebo groups, respectively (Table 2). R,.(AUC) 1.47 (14.7) 1.46 (8.5) 1.52 (11.6) 1.50 (16.0) Health Lig.

* The Incidence of treatment-related AEs was 52.9% and 50% in the HH-003 and placebo groups,
respectively (Table 2).
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tau-
Area under the concentration-time curve over a dosing interval; R,. (AUC): the accumulation ratio of AUC; Q2W: once every 2 weeks
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