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In silico approach allowed to investigate the effect of many different trial

Mechanistic modeling to optimize the design of a phase 2b clinical trial of a new combination
therapy for chronic hepatitis B infection
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In silico study protocol Simulation of a HBeAg negative population

Context

o Standards of care (SOC) for chronic hepatitis B virus (HBV) infection designs on most common clinical endpoints
(cHB), including nucleos(t)ide analogues (NUCs, such as entecavir
(ETV)) and PEG-interferon a (IFN), are often not curative (persistence
of HBsAg at the end of treatment).

ENYO Pharma is evaluating in Phase 2 Vonafexor (VFX), a Farnesoid
X receptor (FXR) agonist, a promising target to inhibit HBV

After implementation and calibration of a mechanistic model, a population of virtual patients was studied in silico
following a multi-arm clinical trial (about 130 different igns) with VFX with SOC designs and their
respective comparators using a placebo (pbo) instead of VFX. Treatment features differed between designs (see Fig.
7). Main outputs of the simulations were HBsAg (primary endpoint) and HBV DNA serologies (secondary endpoint)
which decreases were evaluated between treatment start date (TO) and EOT for each design.

Each design was simulated with a cohort of 500
HBeAg negative (HBeAg-) virtual patients with CHB
infection and baseline characteristics as summarized
in Table 1.

e Over 130 different treatment designs were tested in a shorter time than would be
needed to run one real clinical trial.
e Simulations suggest that the best treatment designs to reduce HBsAg at EOT are those

Table I: Demographics of the simulated patients combining Vonafexor and SoCs for a treatment duration of 48 weeks.
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e Test a large set of treatment modalities (doses, durations, HBsAg (log10 1u/mL) i - X . N o .
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the design of Phase 2b clinical trials. alone or in combinations (mono-, bi- or tritherapies) and the period during which Vonafexor is administered.

Model calibration accuracy Primary outcome can be analyzed in silico at the patient and population  Effect of variation in treatment modailities on the main outcome
The model and Virtual Population were calibrated based on summary statistics ~ level

from published clinical data (e.g. mean, SD, percentage of responders) for SOC ~ Synthetic Comparator Arms were generated for each VFX design as control. This
treatments (Fig. 2) and ENYO's individual patient data for VFX. allowed to test and predict dynamics and final serum HBsAg decrease at EOT (Fig. 3).

4l
LEN acts both on the virus cycle by inhibiting cccDNA transcription, and on the activity of

the immune system by stimulating the mitosis of NKC [5].

VEX inhibits both cccDNA formation from entering rcDNA, and transcription of cccDNA
via conformational changes of FXR.
No direct ir ion

The level of HBSAg decrease at EOT to several treatment modalities, varying is implemented.

separately or in combination, was simulated prior to the next phase 2b clinical
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VEXSLETV patients assuming 50 patients per arm.

e We have explored best treatment modalities showing that combining
VFX with SOC for a 48-weeks treatment period was the best combination
to reduce mean serum HBsAg at EOT (Fig. 4).

e Data generated with the model will be used to finalize the design of the
actual Phase 2b clinical trial.
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Figure 4: Simulated exploratory effect of Vonafexor (VFX) daily dose on serum
HBsAg decrease at EOT (data are mean *SD) for two different period 2
durations (12 and 36 weeks), under two treatment sequences. IFN is
administered as 180 pg/week s.c. and ETV as 0.5 mg/day p.o.

IFN + VFX + ETV
Figure 3: Mean (dark blue) and individual (light blue) simulated serum HBsAg dynamics

under two 48 weeks treatment combinations; (A) ETV+IFN bitherapy (comparator arm).
(B) ETV+IFN+VFX tritherapy. Dynamics under VFX tritherapy are calibrated on ENYO's
data for the first 16 weeks of treatment. After that (grey vertical line), simulated
dynamics are exploratory. Simulated administered drug doses are respectively: ETV 0.5
mg/day p.o., IFN 180 pg/week s.c and VFX 200 mg/day p.o.

IFN + VFX + ETV

Figure 2. Goodness of fit of observed (Tangkijvanish et al, 2015 [3],
combination therapy arm N=63) vs. simulated viral serology values for a
representative patient under ETVXIFN treatment administered during 48 weeks
to HBeAg- patients, with a follow-up period of 48 weeks for (i) HBV DNA (light
blue solid and dashed line) and (ii) HBsAg (dark blue solid and dashed line).
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