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Bepirovirsen: The first antisense oligonucleotide approved to
achieve a functional cure for chronic hepatitis B
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SUMMARY: Chronic hepatitis B (CHB) remains a major global health burden despite the availability of potent
nucleos(t)ide analogue (NA) therapy. Although NAs effectively suppress hepatitis B virus (HBV) DNA replication and
reduce the risks of cirrhosis and hepatocellular carcinoma, they have limited effects on covalently closed circular DNA
and hepatitis B surface antigen (HBsAg) production, and most patients require prolonged treatment. Bepirovirsen
is an antisense oligonucleotide that targets conserved HBV RNA sequences, promotes RNase Hl-mediated RNA
degradation, and reduces viral antigen expression and replication. In August 2026, Japan approved bepirovirsen
(Hibsago) for selected adults with chronic HBV infection receiving NA therapy, representing its first global regulatory
approval. Approval was supported by the phase III B-Well 1 and B-Well 2 trials, in which a functional cure after
treatment withdrawal was achieved in 20% and 19% of bepirovirsen-treated patients, respectively, versus 0% with
a placebo. Response rates were higher among patients with lower baseline HBsAg levels. The overall safety profile
was acceptable; however, elevated alanine aminotransferase levels were observed in 6% of bepirovirsen-treated
participants. Ongoing studies will further define long-term durability, broader applicability, and optimal treatment

strategies.
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Chronic hepatitis B (CHB) is a chronic inflammatory
liver disease caused by persistent infection with hepatitis
B virus (HBV). Clinically, persistent positivity for
hepatitis B surface antigen (HBsAg) for > 6 months is a
key criterion for determining if a chronic HBV infection
is present. Ongoing viral replication, together with host
immune-mediated liver injury, drives the progression of
hepatic fibrosis, and a proportion of patients eventually
develop cirrhosis, hepatic decompensation, or liver
cancer (/,2). According to data from the World Health
Organization, approximately 240 million people
worldwide were living with chronic hepatitis B in 2024,
with an estimated 900,000 new infections occurring
annually (3). HBV infection was responsible for
approximately 1.1 million deaths in 2024, predominantly
from cirrhosis and HCC (3). Geographically, the Western
Pacific and African regions bear the greatest burden
of HBV infection worldwide (3). In China, the fourth
national seroepidemiological survey showed that the
prevalence of HBsAg among individuals age 1-69 was
5.86% in 2020, which corresponds to approximately 75
million people with chronic HBV infection nationwide
and which represents a persistent, substantial disease
burden (4).

For patients with CHB who are eligible for antiviral
therapy, potent nucleos(t)ide analogues (NAs) with a
high barrier to resistance are the preferred treatment
and remain the cornerstone of long-term antiviral
therapy (/). First-line NAs include entecavir, tenofovir
disoproxil fumarate, and tenofovir alafenamide fumarate
(7). These agents effectively suppress HBV DNA
replication and substantially reduce the risks of cirrhosis
and HCC. However, NAs primarily inhibit viral reverse
transcription and have little effect on covalently closed
circular DNA (cccDNA) persisting in the hepatocyte
nucleus. They also do not eliminate viral antigen
production from integrated HBV DNA. Consequently,
their effect on HBsAg levels is limited, with an annual
HBsAg clearance rate of only approximately 1% during
treatment (5). HBsAg loss remains the most desirable
endpoint for discontinuing treatment, so sustained
suppression of HBV DNA alone is not generally
sufficient to safely discontinue therapy. Most patients
therefore require long term or even lifelong treatment.
There is still an urgent need for new therapeutic
approaches that can reduce viral antigen levels within
a finite treatment course, restore immune control, and
increase the likelihood of a functional cure.
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Bepirovirsen is an antisense oligonucleotide
originally discovered by lonis Pharmaceuticals and
subsequently licensed to GSK for clinical development.
On August 24, 2026, the Japanese Ministry of Health,
Labour and Welfare approved bepirovirsen under
the trade name Hibsago for adults with chronic HBV
infection who had received NA therapy for > 6 months
and who had baseline HBsAg levels < 3,000 TU/mL
and HBV DNA levels < 90 IU/mL, representing the
first regulatory approval of the drug worldwide (6,7).
Bepirovirsen binds to a conserved sequence shared by
multiple HBV messenger RNAs and pregenomic RNA,
thereby recruiting RNase H1 to cleave and degrade
the target RNAs (8). This mechanism simultaneously
reduces viral protein expression and the generation of
templates required for viral replication, leading to a
reduction in levels of HBsAg, HBeAg, and HBV DNA
(8). In addition, changes in proteins associated with
innate immune responses have been observed during
treatment, suggesting that bepirovirsen may also have
immunomodulatory effects, potentially through Toll-
like receptor 8 activation (9,70). Unlike NAs, which act
mainly by inhibiting reverse transcription, bepirovirsen
directly reduces viral RNA and antigen production. The
clinical regimen consists of 24 weeks of subcutaneous
bepirovirsen administered in combination with ongoing
NA therapy, and it seeks to achieve a functional cure
after withdrawal of all antiviral treatment. Importantly,
a functional cure does not imply a sterilizing cure, as
residual cccDNA may persist in hepatocytes.

Bepirovirsen's approval was substantiated by two
identically designed global phase III trials, B-Well 1
and B-Well 2 (NCT05630807 and NCT05630820) (17).
Together, the two studies enrolled more than 1,800 adults
without cirrhosis from 29 countries who were receiving
stable NA therapy and who had baseline HBsAg
levels of > 100 to 3,000 IU/mL. Participants were
randomly assigned in a 2:1 ratio to receive subcutaneous
bepirovirsen at a dose of 300 mg once weekly for 24
weeks or a placebo (/7). At week 48, NA therapy was
discontinued for participants who met prespecified
criteria. The primary endpoint, assessed at week 72,
was a functional cure, defined as HBsAg loss together
with sustained HBV DNA below the lower limit of
quantification for at least 24 weeks after discontinuation
of all treatment. The primary endpoint was achieved in
20% of participants in the bepirovirsen group versus 0%
in the placebo group in B-Well 1 (127/650 vs 0/328), and
in 19% of participants in the bepirovirsen group versus
0% in the placebo group in B-Well 2 (106/570 vs 0/286)
(11). Among the participants with baseline HBsAg levels
< 1,000 IU/mL, the pooled functional cure rate increased
to 26% (11). During the treatment period, adverse events
occurred in 91% of participants in the bepirovirsen group
versus 73% in the placebo group, serious adverse events
occurred in 7% of participants in the bepirovirsen group
versus 4% in the placebo group, and grade > 3 adverse

events occurred in 16% of participants in the bepirovirsen
group versus 3% of participants in the placebo group (/).
The most common grade > 3 event was an increase in
alanine aminotransferase levels, which occurred in 6% of
bepirovirsen-treated participants (/7). Several limitations
should be considered when interpreting these findings.
The trials enrolled only adults without cirrhosis in whom
virological suppression had already been achieved and
who had relatively low HBsAg levels, and the off-
treatment observation period was limited to 24 weeks
(12). The studies therefore do not establish the long-
term risk of virological or clinical relapse, the extent of
cccDNA clearance, or whether treatment translates into
a reduction in cirrhosis, HCC, or mortality. Moreover,
a functional cure was not achieved in approximately
80% of treated patients, and heterogeneity in treatment
response and safety concerns such as elevated liver
enzymes warrant further investigation.

Currently, multiple follow-up studies are underway to
further strengthen the clinical evidence for bepirovirsen.
B-Sure (NCT04954859) is evaluating the long-
term durability of treatment response (/3), B-Focus
(NCT06497504) is assessing bepirovirsen in individuals
with HIV/HBV coinfection (/4), and B-United
(NCTO06537414) is investigating a sequential treatment
strategy in which daplusiran/tomligisiran is followed
by bepirovirsen (/5). These studies may help define
the patient populations most likely to benefit, optimize
combination or sequential treatment strategies, and clarify
the feasibility of sustained treatment-free disease control.
In summary, bepirovirsen has demonstrated clinically
meaningful efficacy with an overall manageable safety
profile in carefully selected populations under controlled
trial conditions. Its effectiveness in broader patient
populations, long-term safety, and impact on clinically
meaningful outcomes still need to be established through
post-marketing and real-world studies.

Funding: None.

Conflict of Interest: The authors have no conflicts of
interest to disclose.

References

1.  YouH, Wang F, Li T, Xu X, Sun Y, Nan Y, Wang G, Hou
J, Duan Z, Wei L, Jia J, Zhuang H, Chinese Society of
Hepatology CMA, Chinese Society of Infectious Diseases
CMA. Guidelines for the Prevention and Treatment of
Chronic Hepatitis B (version 2022). J Clin Transl Hepatol.
2023; 11:1425-1442.

2. DaiY, Bai S, Yang P, Wang H, Li X, Shen F, Wang K.
Elevated alpha-fetoprotein affects the long-term prognosis
after hepatectomy in patients with hepatitis B-related
intrahepatic cholangiocarcinoma. Biosci Trends. 2026;
20:105-121.

3. World Health Organization. Chronic hepatitis B. https://
www.who.int/zh/news-room/fact-sheets/detail/hepatitis-b
(Accessed September 1, 2026).

(398)



Drug Discoveries & Therapeutics. 2026, 20(5):397-399.

www.ddtjournal.com

10.

Hui Z, Yu W, Fuzhen W, ef al. New progress in HBV
control and the cascade of health care for people living
with HBV in China: evidence from the fourth national
serological survey, 2020. Lancet Reg Health West Pac.
2024;51:101193.

Hosaka T, Hikita H, Tahata Y, et al. On-treatment viral
factors affect subsequent hepatitis B surface antigen
seroclearance in patients treated with nucleos(t)ide analogs
for > 10 years. J Gastroenterol. 2026; 61:990-1002.

The Japanese Ministry of Health, Labour and Welfare.
Regarding Pharmaceuticals Approved as New Drugs.
https://www.mhlw.go.jp/hourei/doc/tsuchi/T26082410010.
pdf (accessed September 2, 2026). (In Japanese)
HIBSAGO Syringes for S.C. injection. https://www.
pmda.go.jp/PmdaSearch/iyakuDetail/ResultDataSetPDF
/340278 62504B0G1021_1 _01?utm_source (Accessed
September 4, 2026). (In Japanese)

Han K, Theodore D, McMullen G, Swayze E, McCaleb
M, Billioud G, Wieland S, Hood S, Paff M, Bennett
CF, Kwoh TJ. Preclinical and Phase 1 Assessment of
Antisense Oligonucleotide Bepirovirsen in Hepatitis B
Virus-Transgenic Mice and Healthy Human Volunteers:
Support for Clinical Dose Selection and Evaluation of
Safety, Tolerability, and Pharmacokinetics of Single
and Multiple Doses. Clin Pharmacol Drug Dev. 2022;
11:1191-1202.

Delahaye JL, You S, Fu K, et al. Bepirovirsen induces
innate immune proteins independent of HBV. Hepatol Int.
2026. doi: 10.1007/512072-026-11134-z.

Ermler ME, Delahaye JL, Jordan W, et al. Bepirovirsen
induces innate immune activation in the liver potentially

12.

13.

14.

15.

through TLRS signaling. JHEP Rep. 2026; 8:101923.

Hou J, Lim SG, Buti M, et al. Phase 3 Results of
Bepirovirsen Treatment for Chronic Hepatitis B Virus
Infection. N Engl J Med. 2026; 394:2395-2406.
ClinicalTrials.gov. Study of Bepirovirsen in Nucleos(t)Ide
Analogue-treated Participants With Chronic Hepatitis B
(B-Well 1). https.//clinicaltrials.gov/study/NCT05630807
(accessed September 3, 2026).

ClinicalTrials.gov. Long-term follow-up study to evaluate
durability of response in chronic hepatitis B (B-Sure).
Identifier: NCT04954859. https://clinicaltrials.gov/study/
NCT04954859 (accessed September 3, 2026).
ClinicalTrials.gov. Study of bepirovirsen in participants
living with HIV and chronic HBV infection (B-Focus).
Identifier: NCT06497504. https://clinicaltrials.gov/study/
NCT06497504 (accessed September 3, 2026).
ClinicalTrials.gov. Study of sequential treatment with
daplusiran/tomligisiran followed by bepirovirsen in
participants living with chronic hepatitis B (B-United).
Identifier: NCT06537414. https://clinicaltrials.gov/study/
NCT06537414 (accessed September 3, 2026).

Received September 5, 2026; Accepted September 9, 2026.

*Address correspondence to:

Jianjun Gao, Department of Pharmacology, School of
Pharmacy, Qingdao University, Qingdao, Shandong, China.
E-mail: gaojj@qdu.edu.cn

Released online in J-STAGE as advance publication September
25, 2026.

(399)



