Understanding the Dynamics of HBsAg Decline Through Model-informed Drug Development
(MIDD) of siRNA and CAM-N for the Treatment of Chronic Hepatitis B Virus Infection
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siRNA PK-PD Model Results
* The PK-PD model adequately described the collected HBsAg data, as judged from the pcVPC (Figure 4A)

Figure 2. Structure of the PK-PD model: IRM with signal transduction delay (represented as virtual "HBV mRNA"
and "Intracellular HBsAgQ" compartments).
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. : O : . - 3 . . .
— Approximately 820,000 people worldwide die annually from cirrhosis and liver cancer due to CHB lverconc - .. - -e-p-ai-:czc-yj:t-e fytoplasm . Conc? degradation rate was 0.158/day, corresponding to a half-lie of 4.4 days, which was similar to that reported by Loomba et al I iver accumu |atIOn Of S RNA, the I iver
o JNJ-3989 is an N-acetylgalactosamine (GalNAc)—conjugated short-interfering RNA (siRNA) consisting of S+X-trigger -~ o max s P e Between-subject variability was high: 112% and 104% on the estimated parameters of IC., (potency) and KDE (delay), respectively . d d . h . b. o
2 triggers (S-trigger and X-trigger) designed to target all HBV RNAs, thereby reducing all viral proteins? - ‘; * e Drug-specific covariate analyses indicated that (Figure 4B-4C): conce nt I'atIO n—de pe nde nt INNI |t|0n
e JNJ-6379 is a capsid assembly modulator—N (CAM-N) that induces the formation of “empty” HBV capsids**® _ : 0 0 : 1 1
P Y ( ) Pty P DE =y <DE PR, <DE NCT HBeAg+ patients generally had less pronounced delay (KDE, +62% [RSE, 11%]) and more pronounced decline Of H BSAg P[‘Od UCtIOn, d nd the eStl mated
e The phase 2b REEF-1 study (ClinicalTrials.gov Identifier: NCT03982186) assessed the combination of siRNA 40, 100, and —_—> T ANA — HBSAG S (IC5y —52% [RSE, 18%]) in HBsAg compared to other subgroups .
2(]30 mg as subcutaneous (SC) injections every 4 weeks and/or oral CAM-N 250 mg once daily on a background therapy - — Combination treatment with CAM-N led to a less pronounced decline in HBsAg (ICc,, +66% [RSE, 32%]) H BSAg pla SMa deg FadatIOn Fate
of nucleos(t)ide analogue (NA)’ \
. — siRNA activity on HBsAg production was inversely associated with body weight (WT) according to o
Serum
k., P > HBSAq Kout > ICy-(WT/70)"* [RSE, 22%], although between-subject variability remained high and further exploration is needed Ba SE I Ine treatme nt d nd H BeAg Statu sl

body weight, and combination treatment
with CAM-N were important factors
impacting HBsAg kinetics under siRNA
treatment

Objectives

Figure 4. PK-PD model results focusing on (A) the adequacy of the PK-PD model as shown in the pcVPC as well as the
impact of covariate effects on HBsAg change from baseline dynamics for (B) the impact of baseline treatment, HBeAg
e To evaluate the relationship between dose, exposure, and response of a combination of siRNA and status, and CAM-N combination treatment on HBsAg change from baseline dynamics and (C) the body weight effect on

Q(/b) NA treatment using a pharmacokinetics-pharmacodynamics (PK-PD) modeling approach linking siRNA SIRNAIC,,.

plasma concentrations to hepatitis B surface antigen (HBsAg) decline
A.

v, hill coefficient; ICy,, concentration at which the effect is half maximal; I, _,, maximal effect; KDE, delay rate constant; k;, HBsAg production rate; k ,, HBsAg degradation rate;
mMRNA, messenger RNA.

» To define the relative contribution of CAM-N to the response of siRNA in lowering HBsAg

SiRNA PK Model Results The plasma PK for siRNA were determined
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The PK-PD model adequately

e Atransporter-mediated drug disposition (TMDD) population PK model with competitive binding behavior'® was developed,;
it describes the binding of both triggers to the asialoglycoprotein (ASGPR) receptor (ie, the "transporter”; Figure 1)

Figure 3. PK model results focusing on (A) the adequacy of the PK model as shown in the pcVPC, (B) the plasma and liver
kinetics of the S- and X-triggers,® and (C) the association for each identified parameter-covariate relationship.
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. . . . . . Dose (mg) For panel A: Gray dots indicate individual observed HBsAg levels, the solid back line indicates the median of the observations, and the dashed black lines represent the 5th and
Total siRNA liver concentration (Sum of 2 trlggers) drives the effect on H BSAg JNJ-3989 dose (mg) 40 © 100 ® 200 e 400 95th percentiles of the observations. The shaded dark blue areas represent the 95% confidence interval around the median, and the shaded light blue areas indicate the 5th and

95th percentiles of simulations.

For panel B: Red lines indicate HBsAg change from baseline kinetics under dual treatment (siRNA 100 mg + NA), with red arrows indicating the estimated differences in delay and
IC;,, for the NCT HBeAg+ subgroup. Cyan lines indicate HBsAg change from baseline kinetics under triple treatment (CAM-N 250 mg + siRNA 100 mg + NA), with cyan arrows
indicating the estimated (negative) effect of adding CAM-N on to siRNA on a background therapy of NA.

Kss_S/X, steady-state affinity constant for S/X-trigger; PKSUB, (rich) PK subject; RSE, relative standard error.

For panel A: Gray dots indicate individual observed HBsAg levels, the solid back line indicates the median of the observations, and the dashed black lines represent the 5th and 95th
percentiles of the observations. The shaded dark blue areas represent the 95% confidence interval around the median, and the shaded light blue areas represent the 95% confidence
interval around the 5th and 95th percentiles of simulations.

®For clarity, single-dose simulations were plotted.

®CrCL was truncated at 150 mL/min.

— RNA-induced silencing complex is not saturated by binding of siRNA
— siRNA drug effect is defined as inhibition of HBsAg production and is reversible upon stopping treatment (recovery to baseline)

— The modeling approach is “conservative” as no immune effects are accounted for currently
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