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Opinion

Chronic viral hepatitis B (CHB) is a serious, difficult-to-treat
human disease, causing impaired liver function, cirrhosis, and
hepatocellular carcinoma (HCC). Approximately 5% of patients with
CHB can also be infected with chronic hepatitis D (CHD), leading to
a greater risk of cirrhosis and HCC [1]. Since the hepatitis D virus
is a satellite of the hepatitis B virus (HBV) and depends on HBV for
viral assembly and infection, eliminating CHB is essential for CHD
treatment. Pegylated interferon (IFN) alfa and nucleic acid analogs
(NAs) have been approved for CHB treatment. For CHD, bulevirtide
was conditionally approved in Europe in 2020 but currently there
are no approved treatment options in the US. Medical and scientific
societies, and World Health Organization (WHO) recommend
pegylated IFN-based therapy as an off-label treatment. NAs can
inhibit HBV replication but have limitations associated with the
need for long-term maintenance treatment and occasional drug
resistance [2]. Pegylated IFN therapy showed notable efficacy
in CHB treatment as a monotherapy or in combination with NAs
and was associated with a lower HCC incidence [3]. The currently
approved pegylated IFNs for CHB and CHD treatment exist
chemically as multiple isomers due to conventional non-specific
pegylations. The frequent dosing (i.e., once weekly) and associated
side effects, including flu-like symptoms, administration site
reactions, and depression [4], could limit the long-term clinical use.
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CHB and CHD treatments currently aim to suppress viral replication
and mitigate hepatitis in the liver to reduce viral infection-
associated cirrhosis and HCC. However, the complete and efficient
eradication of intrahepatic HBV cccDNA or HDV RNAs remains
challenging. It is unclear whether the treatment could reverse or
completely stop the carcinogenesis that may have already started
with viral infection. Therefore, we believe that treatment with anti-
neoplastic agents throughout the CHB or CHD treatment course
may minimize the occurrence of carcinogenesis or HCC. For this,
a therapeutic molecule with good tolerability and convenience
for long-term use and importantly, has combined antiviral and
antineoplastic activities is warranted. Ropeginterferon alfa-2b, a
new generation pegylated IFN with antiviral and anti-neoplastic
properties, may potentially serve the purpose.

Ropeginterferon alfa-2b is a mono-pegylated proline-
interferon alfa-2b and has improved pharmacokinetic properties,
allowing for dosing every 2 weeks or even every 4 weeks [5,6]. IFNs
alfa and beta belong to type 1 IFNs and have intrinsic anticancer
properties. They share a common receptor and can cause direct
anti-proliferative effects, including cytotoxicity/apoptosis, cell
cycle regulation such as G1/GO0 arrest in hematological cancer cells
and S phase accumulation in solid tumor cells, and induction of a
senescent-like state in cancer cells [7,8]. They can also suppress
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cancer formation and growth indirectly via immune stimulation
and anti-angiogenesis. Indeed, ropeginterferon alfa-2b showed
anti-neoplastic activities in the treatment of polycythemia vera
(PV), amyeloproliferative neoplasm (MPN), and showed a potential
in preventing secondary cancer transformation [9].

Ropeginterferon alfa-2b showed antiviral hepatitis activities in
several clinical studies [10,11], including a Phase 1/2 CHB study, in
which CHB patients were treated with ropeginterferon alfa-2b at a
fixed dose of 450 pgas amonotherapy for 48 weeks. Ropeginterferon
alfa-2b mediated e-antigen conversion in e-antigen-positive CHB
patients, not only showing more effectiveness but also earlier than
the conventional pegylated IFN alfa [10]. Recently, our Phase 3 data
in patients with chronichepatitis C (CHC) genotype 2 (GT2) validated
ropeginterferon alfa-2b given once every 2 weeks as an effective
new-generation pegylated IFN alfa for chronic viral hepatitis. CHC
GT2 patients were treated with ropeginterferon alfa-2b at a fixed
dose of 400 pg in combination with oral ribavirin for 24 weeks, in
a head-to-head comparison with the conventional pegylated IFN
alfa, peginterferon alfa-2b (PEG-Intron®). Ropeginterferon alfa-
2b had impressive antiviral activity, as its treatment group had a
higher sustained virologic response rate at follow-up week 12
than the control group (79.8% vs. 71.9%). Ropeginterferon alfa-2b
treatment led to a significantly higher sustained virologic response
rate at follow-up week 24 than the control (81.5% vs. 67.4%);
p=0.021) [12].

The ropeginterferon alfa-2b group consistently showed better
response rates than the control group during the treatment and
follow-up periods. Most adverse events were mild or moderate.
The incidence of adverse events of special interest, such as flu-like
symptoms, depression, anxiety, and administration site reactions,
was higher in the control group than in the ropeginterferon alfa-
2b group. Therefore, in a Phase 3 setting ropeginterferon alfa-2b
showed efficacy, good tolerability, and a favorable safety profile with
fewer side effects that were associated with prior IFN therapies.
Taken together, ropeginterferon alfa-2b has the antiviral and
antineoplastic properties as a new-generation pegylated IFN alfa.
Despite the lack of a direct Phase 3 study in CHB or CHD patients,
it has been validated as a functioning pegylated IFN-alfa therapy
with a less frequent dosing schedule and favorable safety profile in
chronic viral hepatitis and MPN settings. It has the potential to be
considered as a single agent or in combination with other therapies
for the treatment of CHB and possibly CHD
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