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Future of Chronic

Hepatitis B Infection
Therapies
Current treatments for chronic hepatitis B (CHB)
infection rarely achieve functional cure, and unfor-

tunately, complete cure and sterilizing cure are many years
away. Functional cure has been rarely achieved (0%–10%)
with conventional oral therapies.1,2 As of today, there are 2
types of approved drugs for CHB treatment: conventional
and pegylated interferon formulations and nucleos(t)ide
analogs (NAs). NAs do not eradicate hepatitis B virus (HBV)
and rarely result in a functional cure. Pegylated interferon is
effective for less than 20% of patients with CHB, and the
functional cure rate is only about 7% to 8%.3 This challenge
has led to planned development of new therapies that target
HBV entry, replication cycle, covalently closed circular DNA,
integrated virus, and HBV virions release or therapies that
enhance human immune response.

One of these new therapies is a core protein allosteric
modulator (CpAM). CpAMs interfere with hepatits B core an-
tigen dimers and capsid assembly, creating aberrant capsids or
empty capsids.4 This process inhibits formation and release of
new viruses, spread of the virus to uninfected cells, and
covalently closed circular DNA replenishment in infected cells.5

Despite its potential, several CpAMs have been discontinued
due to liver toxicity (AB-506, AB-836, and ABI-H2173). For
example, AB-506 production was terminated in October 2019
after it was shown to cause grade 4 alanine aminotransferase
(ALT) flares in 4 patients with CHB of East Asian descent in a
phase I trial.4 Fortunately, the ALT elevations rapidly resolved
after discontinuation of the drug.6 Because of this study and
other CpAMs that have been discontinued due to hepatotox-
icity, it is important to carefully assess the safety and tolera-
bility of new CpAMs, especially liver toxicity.

Canocapavir (ZH-H1505R) is a CpAM with a novel pyr-
azole structure and may be different from previous Class I
and Class II CpAMs. Impressively, it is stated to be active
against all HBV genotypes and some HBV variants that are
resistant to Class I and Class II CpAMs. This study in healthy
human volunteers has shown that it was generally well
tolerated, with themost common adverse event being a grade
1 increase in ALT levels. This was a small cohort study with
only 1 participantwho is Asian (representing only 2.5%of the
study population). Since a previous study6 has shown ALT
elevations primarily in Asians, it is imperative to further
study the ALT elevations in a larger studywithmore balanced
racial composition. More broadly, the cause(s) of ALT eleva-
tion within this class of drugs should be further studied.
Interestingly, 1 patient withdrew due to grade 3 increase in
amylase levels without clinical evidence of pancreatitis. This
potential organ toxicity should also be further studied.7
The future of CHB treatment is headed toward the use
of combination therapy, where different drugs target
different modes of HBV infection and may require up to 4
viral targets. A CpAM known as ABI-H0731 has been
studied in combination with a NA (entecavir). It has been
shown to decrease HBV DNA to undetectable levels and
reduce HBV RNA levels compared to entecavir alone.
Additionally, prolonged combined therapy beyond 24
weeks have been shown to reduce hepatitis B surface
antigen, hepatitis B e antigen, and hepatits B core antigen,4

which was not seen with CpAMs alone. Interestingly, the
CpAM being developed by Janssen actually showed less
viral suppression when used with a small interfering RNA
(siRNA).8

The siRNA is designed to target specific HBV DNA to
induce its degradation. A recent study of siRNA (JNJ-
3989) with or without CpAM (JNJ-6379) and NA found
that it was generally well tolerated. The siRNA plus NA
cohort displayed a significant reduction in HBsAg, HBV
DNA, HBV RNA, HBeAg, and HBcrAg. Importantly, the
HBsAg reduction persisted 336 days after siRNA was
stopped. However, the antiviral activity for triple therapy
(siRNA þ CpAM þ NA) was difficult to assess due to
short treatment duration.9 Similarly, a phase 2b study
(REEF-1) looking at siRNA (JNJ-3989) with or without
CpAM (JNJ-6379) and NA found that a combination
therapy with siRNA plus NA had the greatest reduction in
HBsAg at the end of 48 weeks.8

A combination therapy study of a siRNA and a
monoclonal antibody targeting HBsAg (VIR-3434) found a
significant reduction in HBsAg levels in all participants
and HBsAg levels lower than 10 IU/mL in most partici-
pants. This study demonstrated that HBsAg levels were
reduced more in combination therapy than either alone,
affirming the complimentary effects10 and pointing to
combination therapy with up to 4 agents as the next
phase in HBV drug development. CpAMs could be a
cornerstone in this new therapy paradigm. Additionally, a
study of a new antisense oligonucleotide (bepirovirsen)
conjugated to N-acetyl galactosamine (GSK3389404) to
enhance hepatocyte delivery was studied against a pla-
cebo. This study found a dose dependent HBsAg reduction
regardless of baseline HBsAg with 9% of participants
maintaining HBsAg and HBV DNA loss 24 weeks after the
end of treatment.11

We believe these advancements in CHB treatment, such
as with Canocapavir, points toward a future with combina-
tion therapy and allows us to be one step closer to func-
tional cure of CHB.
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