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Di Wu, et al.
Functional cure of chronic hepatitis B

As new evidence emerges, treatment strategies toward the functional cure of chronic hepatitis B are evolving. In
2019, a panel of national hepatologists published a Consensus Statement on the functional cure of chronic hepatitis
B. Currently, an international group of hepatologists has been assembled to evaluate research since the publication
of the original consensus, and to collaboratively develop the updated statements. The 2.0 Consensus was aimed to
update the original consensus with the latest available studies, and provide a comprehensive overview of the current
relevant scientific literatures regarding functional cure of hepatitis B, with a particular focus on issues that are not yet
fully clarified. These cover the definition of functional cure of hepatitis B, its mechanisms and barriers, the effective
strategies and treatment roadmap to achieve this endpoint, in particular new surrogate biomarkers used to measure
efficacy or to predict response, and the appropriate approach to pursuing a functional cure in special populations, the
development of emerging antivirals and immunomodulators with potential for curing hepatitis B. The statements are
primarily intended to offer international guidance for clinicians in their practice to enhance the functional cure rate of

chronic hepatitis B. (Clin Mol Hepatol 2025;31(Suppl):S134-S164)
Keywords: Chronic hepatitis B; HBsAg; Consensus; Antiviral Agents; Immunologic Factors

INTRODUCTION

Owing to the substantial global progress towards hepati-
tis B virus (HBV) elimination goals, the worldwide preva-
lence of chronic HBV infection declined over time,’ particu-
larly in children younger than 5 years. However, chronic
hepatitis B (CHB) and its complications, cirrhosis and he-
patocellular carcinoma (HCC), remain a significant public
health threat globally, with 254 million people chronically
infected and 1.1 million HBV-related deaths worldwide as of
the latest estimates.? Currently, the landscape for chronic
HBV therapy is evolving. The primary focus of HBV treat-
ment is to achieve sustained off-treatment clearance of
hepatitis B surface antigen (HBsAg), a milestone generally
signifying a functional cure of HBV infection. Functional
cure is recognized as the clinically optimal treatment goal
for CHB due to its association with improved clinical out-
comes, and is the only practically achievable endpoint that
allows for the discontinuation of treatment. Research to
achieve a functional cure for HBV infection includes explor-
ing combinations of existing or new agents that target dif-
ferent steps of the viral life cycle or enhance the host’s an-
tiviral immune response. Moreover, standardized and

validated assays for novel virologic and immunologic mark-
ers toward better elucidating the mechanisms of action,
defining HBV cure, measuring efficacy or predicting re-
sponse are approved or in development. These studies
provide the evidence for updating recommendations. This
current version updates previous guidance® after rigorous
review of the latest available evidence.

DEFINITION OF FUNCTIONAL CURE AND ITS
KEY CHALLENGES

Clinical significance of functional cure for
chronic hepatitis B

The clinical significance of a “functional cure” for CHB is
immense, given the long-term adverse outcomes of chronic
HBV infection. Chronic HBV infection is a major cause of
liver cirrhosis and HCC worldwide. Successful treatment
can lead to regression of liver fibrosis and even partial re-
versal of cirrhosis, especially if the intervention occurs in
the early stage of liver disease. A functional cure would
prevent the disease progression of the advanced stages of

Abbreviations:

ASO, antisense oligonucleotide; atMB, atypical memory B; cccDNA, covalently-closed-circular DNA; CHB, chronic hepatitis B; CpAM, core protein allosteric modulator;
DAA, directly acting antivirals; EOT, end of treatment; ETV, entecavir; HBcrAg, hepatitis B core-related antigen; HBeAg, hepatitis B e antigen; HBsAb, hepatitis B surface
antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; MASLD, metabolic dysfunction-associated steatotic liver disease; NA,
nucleos(t)ide analogue; NAP, nucleic acid polymer; PD-1, Programmed Death-1; PD-L1, Programmed Death-Ligand 1; Peg-IFN, pegylated interferon; pgRNA, pregenomic
RNA; rcDNA, relaxed circular DNA; siRNA, small interfering RNA; TDF, Tenofovir disoproxil fumarate; TLRs, Toll-like receptors
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liver disease,* thereby reducing the risk of liver-related mor-
bidity and mortality and improving long-term outcomes.
CHB patients require long-term management, including
regular monitoring, medication, and potentially liver trans-
plantation in advanced cases. A functional cure would thus
substantially reduce the economic burden on healthcare
systems and patients by eliminating the need for ongoing
treatment and hospitalization.> HBV infection is particularly
prevalent in regions with inadequate access to healthcare
and vaccination programs. Achieving a functional cure
would contribute to the global effort to eliminate CHB as a
public health threat by reducing the pool of infected individ-
uals and preventing new infections. In addition, a functional
cure could help reduce social stigma and promote greater
acceptance and inclusion of individuals living with HBV. To
sum up, the clinical significance of functional cure for CHB
includes profound clinical, social, and economic benefits,
offering hope for millions of individuals affected by this vi-
rus.

Definition of functional cure for chronic
hepatitis B and endpoints of treatment

Current anti-HBV therapy can improve serologic, virolog-
ic, and histologic endpoints but is not considered curative.
HBV cure is categorized as complete sterilizing cure, func-
tional cure, and partial cure. The sterilizing cure, represent-
ing the ultimate therapeutic goal for CHB, is characterized
by the complete elimination of both episomal covalently-
closed-circular DNA (cccDNA) and integrated viral DNA
fragments. However, the eradication of HBV remains elu-
sive due to the lack of therapies that effectively target the
cccDNA. Functional cure or clinical cure of CHB is defined
as sustained HBsAg loss and undetectable serum HBV
DNA, with or without hepatitis B surface antibody (HBsAb)
seroconversion 24 weeks after the completion of treatment.
Although cccDNA may still be present, it is not transcrip-
tionally active.® Guidance reported by EASL-AASLD HBV
Treatment Endpoints Conference Faculty has recommend-
ed sustained HBsAg loss in addition to HBV DNA less than
the lower limit of quantitation 24 weeks off-treatment as the
preferred primary endpoint for phase Ill trials of chronic
HBV treatment.”® The advancements in understanding of
HBV molecular biology and antiviral immune responses
have shed light on novel approaches and combinations to
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treat CHB. Functional cure of CHB is becoming a realistic
and feasible therapeutic goal with the treatment concept of
integrating the suppression of HBV replication and viral
protein production, with restoration of the host immune re-
sponse to HBV. Partial cure of CHB, defined as off-treat-
ment sustained hepatitis B e antigen (HBeAg) negative and
undetectable HBV DNA with HBsAg positive at low levels
(HBsAg level <100 IU/mL), is considered an acceptable in-
termediate endpoint on the pathway to a functional cure.

Consensus statement:

1. The optimal and achievable goal and primary endpoint
for anti-HBV treatment is functional cure, which is defined
as sustained serum HBsAg loss and undetectable serum
HBV DNA, with or without HBsAb seroconversion 24
weeks after the completion of antiviral therapy.

Obstacles to curing hepatitis B from the
virological and immunologic perspectives

Chronic HBV infection results from a complex interplay
between viruses and the host immunity. HBV genome
forms an episomal mini-chromosome, the so-called cccD-
NA in the nucleus of infected hepatocytes. cccDNA serves
as the reservoir of chronic HBV infection and can be estab-
lished by both de novo infection and intracellular replenish-
ment of relaxed circular DNA (rcDNA). The half-life of
cccDNA varies from a few weeks to several years depend-
ing on multiple factors including the micro-environment of
the infected hepatocytes. Accumulating evidence indicates
low-level ongoing HBV infection in the liver under nucleos(t)
ide analogue (NA) treatment. HBV DNA, particularly the S
fragments, have been observed to integrate into the host
genome.’ The integration occurs early in infection and is
involved in HBV pathogenesis depending on the integration
site on host cell genome. Notably, a significant proportion
of serum HBsAg is now known to be generated from the in-
tegrated HBV S gene fragment in CHB patients, particularly
in HBeAg negative individuals. Elimination of HBV cccDNA
and integrated HBV DNA fragment would lead to complete
HBV cure, but it remains challenging and is an elusive
therapeutic goal."®"

The liver is a tolerogenic organ where persistent viral in-
fection can easily establish. HBV does not induce innate

http://www.e-cmh.org



immune-related genes during entry and expansion, sug-
gesting it is a stealth virus."” Consistently, HBV core pro-
teins cannot activate Toll-like receptors (TLRs)."® Although
there are a large amount of HBsAg empty particles in the
blood of CHB patients," these circulating HBsAg do not
stimulate peripheral blood mononuclear cells to express
antiviral cytokines.” HBsAg is thought to suppress host im-
mune responses. It can promote autophagic degradation of
intrahepatic TAK1 and TAB2, resulting in inhibition of NF-xB
signaling.”® HBsAg negatively regulates downstream signal-
ing of TLR2, TLR3 and TLR9 in dendritic cells, monocytes,
and macrophages.”? Moreover, weakened natural killer
cell function is caused by HBsAg in CHB patients via down-
regulation of stimulator of IFN genes.”"*

The liver is regarded as a “graveyard” for T cells, as it
represents a specific site for T cell dysfunction and exhaus-
tion.”® HBV core or polymerase-specific CD8" T cells are
classically maintaining exhausted phenotype.** Mechanisti-
cally, hepatocyte-primed T cells differentiate into exhausted
cells rather than effector cells.® Of note, the frequency of
HBsAg-specific CD8" T cells is decreased in CHB patients
after they reach adulthood.”® Correspondingly, HBsAg-in-
duced monocytic myeloid-derived suppressor cells were
found to mediate thymic clonal deletion of these T cells.”
As thymic tolerance is established in children with vigorous
thymus, this might be a potential mechanism for age-relat-
ed outcome of HBV exposure. Peripheral B cell subsets
showed low expression of TLR9 in CHB patients.” In these
patients, HBsAg-specific B cells were demonstrated as an
atypical memory B (atMB) phenotype, which lost the capa-
bility to differentiate into plasma cells and to secrete anti-
bodies.”** In these atMB cells, CD138 and B cell matura-
tion antigen that are crucial for plasma cell survival are not
detected, but B-cell receptor signaling, endoplasmic reticu-
lum pressure and apoptotic pathways are significantly up-
regulated.”

Immune exhaustion, a phenomenon commonly observed
in chronic HBV infection, is regarded as a significant host
barrier to achieving a functional cure of CHB. This pheno-
type of exhaustion, which arises from persistent antigen
exposure, is marked by the expression of checkpoint re-
ceptors and a progressive loss of effector functions.® Un-
derstanding the mechanisms underlying immune exhaus-
tion in CHB is crucial for developing novel immunotherapeutic
strategies.®

http://www.e-cmh.org
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Current settings of anti-HBV treatment and
potential pathways to achieving HBV cure

Currently, antiviral regimen includes two classes of drugs:
immunomodulators, such as pegylated interferon-a (Peg-
IFN), and directly acting antivirals (DAA), such as NAs.***
Although potent NA can achieve virologic response during
therapy, the response is generally not sustained off-treat-
ment. Due to the tenacity of cccDNA and absence of direct
effect of NA on cccDNA, CHB patients face a high risk of
relapse after NA withdrawal, which in turn may deteriorate
to hepatic decompensation or even catastrophic life-threat-
ening events without close monitoring and timely retreat-
ment. Therefore, lifelong treatment may be required to
maintain viral suppression in the majority of patients, par-
ticularly in HBeAg-negative patients. However, there are
concerns with indefinite NA therapy, for example, financial
burden and medication adherence. Peg-IFN exerts dual ef-
fects, through promoting the activity of host immune cells
and inducing the production of interferon-stimulated genes,
which encode direct antiviral effector proteins.* Further-
more, Peg-IFN can also inhibit HBV transcription and re-
duce the production of viral antigens through enhancing
degradation of HBV pregenomic RNA (pgRNA) and core
particles or by modifying epigenetic regulation of cccD-
NA.*** The finite duration of Peg-IFN treatment can result
in modest reduction in serum HBsAg concentration and
durable off-treatment response, however, only in a propor-
tion of patients.

Effective and coordinated innate and adaptive branches
of immunity is indispensable for the control of HBV infec-
tion,* therefore, a promising target for therapeutic strate-
gies is immune modulation to restore dysfunctional HBV-
specific immunity. Persistent exposure to high HBV viremia
and antigen burden creates a tolerogenic intrahepatic and
extrahepatic environment in CHB.* The duration of HBsAg
exposure associates with the level of anti-HBV immune re-
sponse, strategies to restore anti-HBV immune responses
should consider younger patients.?® Therapeutic reduction
of viral load and antigenemia by effective DAA may provide
a window of opportunity to break the immune tolerance
and mobilize the immune response against HBV, subse-
quently, the administration of immunomodulators restores
the exhausted immune responses. The suppression of viral
load induced by NAs may restore the impaired adaptive im-
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mune response, and leverage the immunomodulatory ef-
fects of Peg-IFN.**® This mechanism provides a rationale
for combining Peg-IFN and NA to generate additive or syn-
ergistic effects, potentially leading to a functional cure of
hepatitis B.**"*®

Consensus statement:

2. The major challenges of HBV cure include the lack of
available drugs to eliminate cccDNA and integrated HBV
DNA, and host’s inability to restore the exhaustion of HBV-
specific immunity.

3. The mechanistic rationale for combining direct-acting
antivirals (e.g., NAs) and immunomodulators (e.g., Peg-
IFN) is that these two classes of drugs have differential an-
tiviral mechanisms, and that viral suppression mediated by
NAs subsequently enhances the immunologic response to
Peg-IFN.

TREATMENT STRATEGIES AND ROADMAP
FOR FUNCTIONAL CURE OF CHB

Combining Peg-IFN and oral antiviral therapy

As aforementioned, a combination therapy with oral NAs
and Peg-IFN is an interesting modality to accelerate func-
tional cure. Peg-IFN can enhance the immune system in
CHB patients and reduce HBV replication from NAs ef-
fects, consequently eliminating the cccDNA from liver.
There are several treatment strategies of a combination
therapy including “de novo strategy”, “add-on combination”
or “switch-to therapy”.

As shown in Table 1, the “de novo” combination of Peg-
IFN and low potency NAs in naive CHB patients had no
additional advantages over Peg-IFN monotherapy. Interest-
ingly, a combination of Peg-IFN with potent NA such as te-
nofovir demonstrated a better response compared with
Peg-IFN monotherapy.* Moreover, patients with genotype
A achieved the highest rates of HBsAg loss with this combi-
nation therapy. However, current guidelines do not recom-
mend the “de novo” combination therapy for CHB patients.

Most of studies of “add-on” strategy, as shown in Table 1,°%
provide the benefit of a declination of HBsAg level. Howev-
er, the HBsAg clearance rate is still low in a short-term fol-
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low-up. The “switch-to” strategy, also highlighted in Table 1,
had benefits in finite treatment duration and may potentiate
HBsAg loss. However, favorable parameters in the candi-
dates are the pre-requisite, this includes low baseline HB-
sAg level and low on-treatment HBsAg level. The major
drawback is the concern of HBV flare after treatment cessa-
tion, particular in those with advanced fibrosis or cirrhosis.

Meta-analyses indicated that combination therapy with
Peg-IFN and NA could significantly improve the probability
of HBsAg loss compared to NA monotherapy.®*** However,
one showed that combination therapy failed to induce high-
er HBsAg loss rates compared to IFN monotherapy, and
the other suggested that sequential strategy was more su-
perior than de novo strategy in achieving HBsAg loss. A
prospective randomized controlled trial in HBeAg-positive
naive patients showed that compared with tenofovir diso-
proxil fumarate (TDF) alone and de novo combination, the
addition of Peg-IFN in TDF-treated group might be an ef-
fective strategy for HBsAg loss.®® This finding supports the
clinical benefit of sequential administration of NA followed
by Peg-IFN in CHB patients.

Efforts have also been made to determine the best ap-
proach using Peg-IFN for those already on stable NA. A
previous study in HBeAg-negative NA-treated patients sug-
gested that the “switch to” strategy might be superior to the
“add-on” strategy in reducing HBsAg levels. NA cessation
in the “switch-to” strategy might activate the host immune
response, which could help boost the effects of Peg-IFN.*
A meta-analysis showed that the pooled estimates of HB-
sAg loss rate for “switch-to” strategy were significantly
higher than that of “add-on” strategy.** SWAP trial suggests
that add-on Peg-IFN regimen is preferred to switch-to due
to the improved safety and similar efficacy. Both strategies
achieved comparable HBsAg loss in the HBeAg-negative
participants, but switch arm demonstrated a higher risk of
viral reactivation and clinical relapse (13.6% overall, 27% in
HBeAg-positive), making this strategy inadvisable for
HBeAg positive patients.”” A recent randomized controlled
trial of HBeAg-positive entecavir (ETV)-treated patients
with HBsAg <3,000 1U/mL, HBeAg <200 signal-to-cutoff
ratio (S/CO) reported that switch-to or add-on Peg-IFN led
to comparable HBsAg reduction at week 48.% In a study
investigating factors associated with virological relapse af-
ter switching to Peg-IFN in ETV-treated patients, HBeAg
positivity rate was significantly higher in patients with viro-
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logical relapse than in those withou

t.°° Collectively, add-on

Peg-IFN may be preferable to switch-to Peg-IFN in NA-

treated CHB patients, especially HBeAg-positive patients.

Consensus statement:

4. Sequential combination therapy using potent NA fol-

lowed by Peg-IFN improves the HBsAg loss rate in patients
with detectable HBV DNA compared to NA monotherapy.

CHB p

atients

with HBV DNA >2,000 |U/mL and HBsAg level >3,000 IU/mL

A

4

Initiate NA therapy

A

4

HBV DNA undetectable and HBsAg level <3,000 IU/mL

Baseline
BGT

HBeAg-positive or
HBsAg >1,500 IU/mL

HBeAg-seroclearance and
HBsAg <1,500 IU/mL

A

4

Add-on

Peg-IFN

!

v

v

Week 12
evaluation

HBsAg =200 1U/mL |

| HBsAg <200 IU/mL

Continue NA + Peg-IFN

!

v

v

HBsAg =200 IU/mL
or decline <1 log,,lU/mL

HBsAg <200 IU/mL
or decline >1 log,,lU/mL

\4

Highly
¥ recommended

Continue NA
Stop Peg-IFN

Continue NA + Peg-IFN

Week 48-96

Highly
recommended

Robust predictor for
HBsAg loss

Y

A4

v

HBsAg positive

loss at week 48, extending
combination treatment duration

For patients not achieving HBsAg

to 72 or 96 weeks, as alternative

HBsAg loss
without seroconversion

HBsAg loss
and HBsAb >100 IU/L

\ 4

A4

Continue NA

Stop Peg-IFN

| Consolidation therapy |

Highly
recommended

\4

CHB: chronic hepatitis B; HBV: hepatitis B virus; HBsAg: hepatitis B
surface antigen; HBeAg: hepatitis B e antigen; HBsAb: hepatitis B surface
antibody; NA: nucleos(t)ide analogue; Peg-IFN: pegylated interferon; BGT:
baseline-guided therapy; RGT: response-guided therapy.

L

Stop NA and Peg-IFN

If recurrence occurs,
retreatment is recommended

Figure 1. Navigation for combination of NA and Peg-IFN towards functional cure of hepatitis B.
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5. For virally-suppressed patients on stable NA therapy,
add-on Peg-IFN may be preferred over switch-to Peg-IFN,
as it has similar HBsAg loss rates and reduces the risk of
relapse in NA-treated patients with chronic hepatitis B, par-
ticularly in those who are HBeAg-positive.

Treatment navigation for functional cure by
combination of NA and Peg-IFN

Based on the latest evidence, we propose an updated
treatment navigation for sequential combination therapy
with DAA (e.g., NA) and immunomodulator (e.g., Peg-IFN),
which integrates strategies of baseline-guided therapy and
response-guided therapy (Fig. 1). Specifically,”®”" for pa-
tients with high HBsAg levels (>3,000 IU/mL) and detect-
able HBV DNA, NA should be initiated first to suppress vi-
ral replication, thereby reducing viral load burden. Once
the patients achieve undetectable HBV DNA, low HBsAg
levels, especially 1,500 IU/mL, and negative HBeAg, Peg-
IFN can be subsequently administered to restore anti-HBV
immunity. At week 24 of Peg-IFN-based treatment, individ-
uals with HBsAg levels of =200 1U/mL or decline of <1 log,,
IU/mL had a minimal chance of achieving HBsAg loss,
therefore, stopping Peg-IFN therapy or alternative treat-
ment may be considered.

Although the durability of HBsAg loss is generally high,
there exists a debate about whether and when the treat-
ment can be stopped in the patients with HBsAg loss. A
long-term follow-up study showed that at year 5 of follow-
up, 18% of patients treated with Peg-IFN and NA combina-
tion therapy had durable HBsAg loss and 88% of them had
developed HBsAb.” Controversy remains over whether
HBsAb development is requisite for functional cure, as HB-
sAg loss is sustained in most patients with or without HB-
sAb seroconversion in follow-up with currently approved
therapies but will need to be confirmed with therapies in
development.® High level of HBsAb (>100 U/mL) is strongly
associated with low risk of recurrence.”®” Studies have
shown that a consolidation Peg-IFN treatment of >12-24
weeks after HBsAg loss may improve the durability of this
response.” Therefore, once HBsAg loss is achieved with-
out HBsAb seroconversion, a consolidation Peg-IFN treat-
ment or additional therapy such as hepatitis B vaccine’””
may be considered to maintain the HBsAg loss and im-
prove HBsADb responses, eventually leading to a stable

http://www.e-cmh.org
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functional cure. For patients experiencing recurrence after
cessation of Peg-IFN-based therapy, retreatment may be
effective and HBsAg loss rate has been shown to be
80%."

Consensus statement:

6. The roadmap integrating strategies of baseline- and
response-guided therapy based upon HBsAg kinetics can
guide treatment decision on combination therapy with NA
and Peg-IFN.

7. Low baseline HBsAg level (<1,500 IU/mL) and HBeAg
loss under NA therapy, as well as early on-treatment HB-
sAg decline may predict which patients are likely to achieve
HBsAg loss with combination treatment.

8. Individuals with HBsAg levels of =200 IU/mL or decline
of <1 log,, IU/mL at week 24 had a minimal chance of
achieving HBsAg loss, therefore, stopping Peg-IFN therapy
or alternative treatment may be considered.

9. Once HBsAg loss is achieved without HBsAb develop-
ment, a consolidation Peg-IFN treatment >12 weeks or ad-
ditional therapy such as vaccine may be considered to
maintain the HBsAg loss and achieve a stable functional
cure.

Discontinuation of NA in selected patients

Several trials, including FINITE study etc., have shown
that finite NA therapy prior to HBsAg loss in non-cirrhotic
HBeAg-negative patients is a feasible approach to func-
tional cure with definite treatment.”**' A study in non-cir-
rhotic HBeAg-negative patients showed that discontinua-
tion of ETV therapy led to more 5-year cumulative
incidences of HBsAg loss (13%) without an increased risk
of HCC compared to those continuing ETV. The best can-
didates for NA withdrawal are virally suppressed, HBeAg-
negative, noncirrhotic patients with low HBsAg levels, spe-
cifically Caucasians with <1,000 IU/mL and Asians with
<100 IU/mL.% Although study proposed that NA discontin-
uation-associated relapse may be an integral part of the
stop-to-cure approach and ultimately triggers HBsAg
loss,” cessation of NA therapy prior to HBsAg loss will ex-
pose patients to the risk of off-treatment relapse, or even
decompensation, such treatment decision should be made
with caution, and based upon a full assessment of the indi-
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vidual patient’s benefit/risk.®* Strict surveillance and long-
term follow-up after the discontinuation of NA therapy are
recommended to prevent deterioration. Further studies are
needed to fine-tuning the strategy, including research for
the optimal duration of consolidation therapy, timing to
stop, and timing to start retreatment.

Consensus statement:

10. Cessation of long-term NA therapy prior to HBsAg
clearance in HBeAg-negative patients with low HBsAg lev-
els (<100 IU/mL) may be an alternative approach to func-

siRNA
ASO
NAP

ada

Peg-IFN
NA
CpAM

Entry inhibitor Partial
Q cure

tional cure. However, such treatment decision should be
made with caution, and strict surveillance and long-term
follow-up after the discontinuation of NA therapy is recom-
mended to prevent deterioration.

New treatment approaches and potentially
curative regimens

Although sequential combination therapy with Peg-IFN
and NA improves HBsAg loss rates compared to NA mono-
therapy, this benefit is largely limited to selected patients,
specifically those with low HBsAg levels. The way to

cccDNA
inhibitor

Sterilizing
cure

dr

cccDNA
Durable eradication
functional
cure
HBsAb

Functional seroconversion

cure

HBsAg
Serologic decline
Q response
HBeAg
loss

Virologic
response

HBV DNA
suppression

HBV cccDNA and integrated DNA

HBsAg
loss

Figure 2. Proposed navigations for novel combination towards functional cure of hepatitis B. NA, nucleos(t)ide analogue; Peg-IFN, pe-
gylated interferon-a; siRNA, small interfering RNA; ASO, antisense oligonucleotide; CpAM, core protein allosteric modulator; PD-1, Pro-
grammed Death-1, PD-L1, Programmed Death-Ligand 1; NAP, nucleic acid polymer; TLR, Toll-like receptor; HBsAg, hepatitis B surface
antigen; HBeAg; hepatitis B e antigen; HBsAb, hepatitis B surface antibody.
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achieve functional cure is by using direct antiviral agents to
reduce the circulatory HBsAg to an undetectable level,
thereby allowing reawakening of the dysfunctional immune
system in the hosts (Fig. 2). Novel DAAs acting against dif-
ferent viral replicative steps have been explored. The fore-
most ones are HBV RNA interfering agents including small
interfering RNA (siRNA) and antisense oligonucleotide
(ASO).” They knock down HBV gene expression through
degradation of the pgRNA and mRNAs for HBV DNA and
viral protein syntheses mediated by the RNA induced si-
lencing complex and RNase H1, respectively. Because of
the overlapping genomic arrangement of HBV, a single trig-
ger usually targeting the X genomic region is able to knock
down all the HBV RNA activities. The currently active in-
vestigational siRNAs include AB-729 (Imdusiran), JNJ-
3989, RG-6346 (Xalnesiran), and VIR-2218. When they
were given 4-8 weekly for 12 to 48 weeks, there was >1
log,, IU/mL HBsAg reduction in 90% of subjects and reach-
ing the nadir HBsAg <100 IU/mL in 50% of subjects.?*®
These HBsAg reductions were sustainable up to 48 weeks
or longer after the treatments were stopped. However, all
studies using siRNAs have not been associated with HB-
sAg loss. On the other hand, short term treatment of an
ASO (Bepivirosen) given for 4 weeks has already been
shown to be associated with transient loss of HBsAg in 4
out of 16 patients (treatment-naive/NA-treated).* The fol-
low-up phase Il study of this agent showed that 9% of NA-
treated and 10% of treatment-naive patients achieved HB-
sAg seroclearance after 24 weeks of treatment.*® Alanine
transaminase (ALT) flares, usually followed by HBsAg re-
duction signifying immune mediated response, were ob-
served in both siRNA and ASO treatments.

Another group of DAAs is the core protein allosteric mod-
ulators (CpAMs). They affect the viral nucleocapsid assem-
bly which is essential for pgRNA encapsidation. Hence,
they have dual modes of action, i.e., depletion of complete
virion formation and depletion of replenishment of cccDNA
in the nucleus of hepatocytes. There are two classes of
CpAMs: Class | (class A) CpAMs form aberrant nucleocap-
sids; Class Il (class E) CpAMs form empty nucleocapsids.
Many studies have shown that CpAMs were able to exert
greater HBV DNA reduction when combined with NAs
compared to NAs alone.”"* Additionally, CoAMs have a
profound reduction of HBV RNA levels. In the early genera-
tion of CpAMs, there was very minimal/ modest HBsAg re-
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duction in treatment-naive HBeAg positive patients.®"*?

These early generation CpAMs may also have the concern
of drug resistance development when they were given
without NAs.” The latest more potent CpAMs, e.g., ALG
000184, were associated with a clinically meaningful HB-
sAg reduction® in HBeAg positive treatment-naive patients
without emergence of drug resistance when they were giv-
en without NAs.

In addition to the above two novel classes of DAAs, there
are two other different classes of DAAs with different
mechanisms of action, namely the virus entry inhibitor, e.g.,
bulevirtide (Myrcludex B), and the viral protein export inhib-
itor, e.g., nucleic acid polymers (NAPs) - REP-2139 and
REP-2165. The former competes with the pre-S2 sequence
of HBV for engaging the sodium taurocholate co-transport-
ing polypeptide, the main hepatocyte receptor for viral en-
try. HBsAg reduction effect was mainly seen in the 48-
week study using bulevirtide and Peg-IFN where 24.4% of
patients achieved HBsAg decline by >1 log,, IlU/mL or HB-
sAg loss in HBV HDV co-infected population.”* However,
when it was given alone, there was no significant reduction
of HBsAg at week 48 in HBV-HDV co-infected patients.”®
NAP also showed HBsAg responses when combined with
Peg-IFN and tenofovir.”® With 48 weeks of this triple thera-
py, 87.5% of patients achieved HBsAg reduction >1 log,, U/
mL and, 60% achieved HBsAg seroconversion.

There are several novel agents targeting different im-
mune cells or pathways which are rendered defective by
HBV. TLR agonists, e.g., TLR7 and TLR8 agonists, have
been tried under different regimens. Vesatolimod (TLR7
agonist) treated for 12 weeks did not result in HBV DNA
and HBsAg reduction.” Ruzotolimod, another TLR7 ago-
nist given every other day for a total of 42 days, showed
mild mean reduction of 0.14 log IU/mL in HBsAg levels in
NA-treated patients.”® Selgantolimod, a TLR8 agonist treat-
ed for 24 weeks in NA-treated patients, was associated
with 5% (2/39) of HBsAg seroconversion.”

Targeting Programmed Death-1 (PD-1) or its ligand, Pro-
grammed Death-Ligand 1 (PD-L1), is another possible
treatment to enhance the adaptive immunity through T cell
activation. Initial positive results were seen in a study using
2 doses of nivolumab (anti-PD-1) with/without therapeutic
1% Subsequent study using an anti-PD-L1, enva-
folumab given biweekly for 24 weeks in patients with base-
line HBsAg levels <100 IU/mL was associated with HBsAg

vaccine.
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reduction of >1 log,,lU/mL in 42.1% of patients and with
HBsAg loss in 21.1% of patients.""

Not until recently, therapeutic vaccine stimulating host
immune responses against HBV has revived its attention in
the field. Novel therapeutic vaccines including BRII-179
comprised of HBsAg, Pre-S1 and Pre-S2; and VTP-300
comprised of HBsAg, Pre-S1, Pre-S2, modified polymerase
and core have shown some positive results. Treatment us-
ing BRII-179 with or without IFN was associated with resto-
ration of IFN-gamma production and mounting of HBsAb
response although there was no observable HBsAg reduc-
tion.'” On the other hand, VTP-300 given with or without
nivolumab were associated with meaningful HBsAg reduc-
tion in patients with lower baseline HBsAg <100 IU/mL."*

Another novel group of immunomodulatory agents is
monoclonal antibodies e.g., VIR-3434. One dose of VIR-
3434 was associated with immediately HBsAg reduction of
2 log IU/mL."* However, HBsAg rebound was seen early at
day 29 after single dosing. VIR-3434 is postulated to have
several actions including inhibition of viral entry, enhanced
virus delivery to dendritic cells and enhanced T cell pre-
sentation and stimulation.

In addition, a possible immunotherapeutic approach to
create a functionally intact population of HBV-specific T
cells against HBV may be T cell engineering through T cell
receptor gene transfer or use of chimeric antigen receptor
T cells.'®'*®

To date, single novel DAA has not yet resulted in high
rate of functional cure. There are many ongoing studies
combining different DAAs with or without immunomodula-
tors. Examples of these include combination of Imdusiran
(siRNA) with VTP-300 (therapeutic vaccine),'” VIR 2218
(siRNA) with Peg-IFN,"®® Xalnesiran (siRNA) with Peg-IFN
or with Ruzotolimod (TLR-7 agonist)'®; and Bepirovirsen
followed by Peg-IFN." In general, the HBsAg loss could
be achieved in approximately 15-23% at 24-week post-
treatment by the latter 3 regimens. However, the higher ef-
ficacy is usually observed in patients with lower baseline
HBsAg levels, i.e., <1,000 IU/mL. More future studies using
different agents and combination strategies to achieve a
higher functional cure rate inclusive of patients with high
baseline HBsAg levels are urgently needed.
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The potential curative strategy for hepatitis B
virus infection in special populations

The curative strategy has been explored in special popu-
lations infected with chronic HBV including those with low-
level viremia, metabolic dysfunction-associated steatotic
liver disease (MASLD), liver cirrhosis, HCC, renal impair-
ment, coinfections and children (Table 2).""""®° Shared deci-
sion making, following comprehensive discussions outlin-
ing the potential benefits and risks of Peg-IFN-based
curative therapy, is advised for all candidate patients in the
special populations.

Contraindications to Peg-IFN-based therapy

Clinicians should be aware of the contraindications to
Peg-IFN-based therapy prior to its initiation. Peg-IFN use
in patients with decompensated cirrhosis may precipitate
hepatic failure or severe bacterial infections, thus is abso-
lutely contraindicated.”' Although the impact of IFN on
pregnancy is controversial,' female patients of childbear-
ing age should undergo a pregnancy test before Peg-IFN-
based therapy. Furthermore, patients with active psychiat-
ric disorders, a history of suicidal ideation, autoimmune
diseases, or other severe systemic illnesses are contraindi-
cated. Given the significant potential for adverse effects
associated with Peg-IFN, thorough patient counseling and
shared decision making are recommended to facilitate the
development of individualized treatment plans for all pa-
tients.

Consensus statement:

11. Shared decision making, following comprehensive
discussions outlining the potential benefits and risks of
Peg-IFN-based curative therapy, is advised for all candi-
date patients in the special populations.

12. Patients with decompensated cirrhosis, pregnancy,
active psychiatric disorders, a history of suicidal ideation,
autoimmune diseases, or other severe systemic illnesses
are contraindicated to Peg-IFN-based curative therapy and
NA monotherapy should be recommended.
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been diagnosed.”® Therefore, universal HDV screening is recommended for all patients who are positive for HBsAg."*
HBsAg loss sustained 24 weeks after the end of therapy with HBV DNA negativity is considered a functional cure for HBV-HDV
coinfection. Therapeutic strategies leading to functional cure of HBV are ideal for HBV-HDV coinfection.®'®

Chronic HBV-HDV coinfection leads to more rapidly progressive liver disease than chronic HBV monoinfection.
Peg-IFN is the current treatment of choice in HBV-HDV co-infected patients with compensated liver disease.

Relevant studies
o Approximately 5% of individuals infected with HBV are coinfected with HDV,"” however, only approximately 20% to 50% of them have
Entry-inhibitor Bulevirtide (BLV) is approved in Europe for the treatment of chronic hepatitis D.

Patients with HBV- hepatitis D
virus (HDV) coinfection

Special populations

Table 2. Continued

http://www.e-cmh.org

Bulevirtide as well as prenylation inhibitor lonafarnib plus ritonavir with or without Peg-IFN have shown higher virological response rates

but seldom lead to functional cure.'**'®

CHB, chronic hepatitis B; DAA, directly acting antivirals; HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; HBsADb, hepatitis B surface antibody; HBsAg, hepatitis B surface

antigen; HCC, hepatocellular carcinoma; NA, nucleos(t)ide analogue.

Di Wu, et al.
Functional cure of chronic hepatitis B

MONITORING AND LONG-TERM FOLLOW-
UPS

Predictor and monitoring

Serum HBsAg level may reflect active cccDNA and is a
reliable marker to optimize Peg-IFN use. HBsAg kinetics
within the first 24 weeks of Peg-IFN-based therapy are pre-
dictive of HBsAg loss and sustained response. Low base-
line'® and on-treatment'®*'®® HBsAg levels, or early strong
HBsAg reductions'® could help identify patients with a high
probability of achieving HBsAg loss both in HBeAg-positive
and HBeAg-negative patients."” ETV-treated patients with
HBeAg loss and HBsAg <1,500 IU/mL at baseline had high
chance of achieving HBsAg loss.*® On-treatment HBsAg
levels >200 1U/mL identify patients unlikely to benefit from
Peg-IFN add-on and could be used as a potential re-
sponse-guided strategy and stopping-rule for Peg-IFN
therapy.'® Different components of HBsAg, namely the
large and medium HBsAg, decrease earlier than total HB-
sAg before HBsAg loss, and thus might be biomarker can-
didates for predicting cure of HBV infection.'®® Several
studies demonstrated a correlation of ALT flares and HB-
sAg loss during Peg-IFN therapy."®*"® ALT <40 U/L at
baseline or ALT levels >80 U/L at week 12 of Peg-IFN ther-
apy was associated with HBsAg loss at week 24 post-treat-
ment.”" In a post hoc analysis of randomized trials,”® ALT
flares during Peg-IFN treatment are associated with subse-
quent HBsAg decline and may predict HBsAg loss. Flares
rarely occurred during Peg-IFN add-on therapy. A study
developed scoring system integrating baseline HBsAg level
<1,000 IU/mL, HBsAg decline >0.5 log,, IU/mL at week 12
and ALT flare at week 12 to predict HBsAg loss either by
add-on or switch-to Peg-IFN in NA-suppressed patients.'”
End of treatment (EOT) HBsAg levels may predict HBsAg
loss during post-treatment follow-up. EOT HBsAg level
<10 IU/mL was predictive of HBsAg loss (52%) at 3-year
post-treatment.”® EOT HBsAb level may be correlated with
sustained off-treatment HBsAg loss.”*"”® EOT HBsADb lev-
els >2 log,,IU/L and hepatitis B core-related antigen (HB-
crAg) levels <4 log,,U/ml were associated with durable HB-
sAg loss at 24 weeks post-treatment.” A retrospective
study indicated that HBeAg'™® negativity at EOT was asso-
ciated with lower incidence of HBsAg reversion after Peg-
IFN discontinuation, which is consistent with the findings
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Clinical and Molecular Hepatology

Volume_31 Su

pplement February 2025

.z’ NI-68d yum peresy; sjusiied gHO Ul UOISIBAUOD0ISS
BysgH Jo Jexsewolq aAioipald e aq wbiw sjj90 g ouoads-qysgH auljeseg
112 JUBWIBSI] Uojeulquiod SN pue N4| Bulnp sso| BysgH
pue |7-ads/L-ads 0 Spuai} 8y} usamiag paniasqo sem diysuole|al 8sIaAul Uy
o1z S@SUOdSBI BUNWWI pairedul
10 uonrelolsal Jueoylubis Alies ue yum saje|a1i0d N4|-Bad 01 esuodsal |njsseoong
2,z Uonenunuoosip YN BuroBispun syusied gHO ul sso| ByysgH 104 senioyioads
ssassod apndad pajebiey syl Ag paonpul sesuodsal |199-] QD duoads-AgH
.12 VN JO UOIIBNURUODSIP 8Jes 8y} J0} Jaxiewolq [eoifojounuuu)
ajepIpued B se pajsabbins usaq sey s|199 | oyoads-AgH [euonouny jo 8ousasald ay |
ize0z PES0d0Id UBBQ BABY UOIENUNUOOSID YN
uodn asdejai [elIA 0 |0JJU0D AGH YUM PBIBIOOSSE Sidyew [eolbojounwiwi [BIoneS
a0e' VN Yl pajeau; sjusied
Ul UoISIaAU02043s ByysgH yim pajeroosse atam adAjousayd [199-YN jo sabuey)
Loz SBUIOBP
ByagHb pue bysgH aAleluenb paonpas yum pajeloosse Sem juawieal} N4|
-6ad Buunp saipoqnue buizijeinau 0N4|-iue jo Juswdojaasp uswiesl}-uQ

10z JUBWIIEBI} UO-pPE N4|-Bod Jepun sso| BysgH

jo ajeJ Jaybiy Apueoyiubis e pey (Jw/N| |'0>) OgH-NUE duljeseq JaMo| Yim sjualied
o0z AdBIBYL YN wisl-buol Buunp sso| BysgH

UlIM pPaleloosse sem auljaseq 1e (Hun bl aAie|al ||>) Hb| 0gH-IUe JO [9A8] Jomo]
o5, Siuened eAnebsu ByegH ul sieek ot
UIYIM Palinooo sso| BysgH pue YNd AGH o[geiosiopun Yim pajeioosse sem Jw/n|

60| £> s|ans| ogH-uY sSo| ByySgH Yim pajeloosse ag Aew 9gH-ue JO S|aAs| MO
os, S1®X1EW B|qe|ieAR Ajpeal uodn syusned gHO ul

ss0| BysgH o uonoipaid sy Buinosdwi ul 8|0l pajwi| e aAey YNY AGH pue BylogH
<0,'SS0| ByysgH Jo s1ojoipaid yeem alem ByiogH pue YNY AGH 1eul

pareoipul Adesayy paseq N4|-6ad 10 [eu [eolulo paziwopuel e jo sisAjeue ooy 1sod v
sorge, [EMBIDULM JUBWIIEBI} YN

1s0d sso| BysgH pue punogal [eliA Jo Jojolpald [eiusiod e aq Aew YNY AgH wnieg
L/ uswieal}
-1sod syeam g 1e Adelay) paseq N4|-6ad Aq peonpul sso| BysgH o|qeinp yim

pajeloosse alam Jw/N°6o| > sjens| ByiogH pue 7/n1°60o| g< s|eas) qysgH 103
L5, UONESSBO YN J8lje SSO

BysgH Bunoipaid ul a|gelns aq pinood ByiogH aailsuas Ajybiy padojanep Apusdey
o5, UONNESSBO YN JBle $S0| BysgH Jo uonoipaid psrosdwi

s|ens| (Bo| gz 'sa Bo| g>) By1ogH pue (uy/Nl 00L< 10 00101 ‘0F>) BysgH Buiuiquod

so0z-202 dBIBU] [RIIAIUE O} 9sUOdSal 8y} puE ‘aseasip ay)
10 uoissaiboid ‘uonosyul AgH 10 8WwooINo sy Buluiwisiep

ul [ejonid s1 esuodsal sunwiwi S0y PEONPUI-AGH 8yl SiexJew [eaiBojounwiw|

sieew [eaiBojounuwiw

o5, AdBIBY) UORENURUODSIP

VN Jeije esdejel [eoluljo pue . . ‘UoISIeAU0D0I8S ByegH
Jeree, UOIRNIUBIBHIP AI0iSIY [eINjeU  ‘sisoubelp uonewweul
[eaiBojoisiy jueoniubis 1o} Joylew e se pasn aq Aew ogH
-uy ., "gHD Jo Bulioyuow juswieal) pue sisoubelp ayj ul

9loJ Juepodwi ue sAeid sjaaa| 9gH-Iue Jo uoneoliuenb ay | 0gH-lluB aAlelIuBND

o5, VN@020 Oljedaye.ul
jo uonduosuel) A0 8y} Bunos|jal Jexewolq [eiusiod e se
pasn aq ued pue YNYBd pajepisdeous s YNY AGH Wnies

mm—.mm—.\Athwr_w
syN Buiddoss Jeye asdejal jelia Bunoipald Joy Jexiew ajebol
-Ins e se aAlas Aew BylogH snyl ‘JaAl| 8yl Ul YNJO99 pue
‘JOAI] pUB WINI8s Ul S|joAs] YN AGH 109)38. ByiogH 1o sjons|
8yl ,,sejonted ayi-eueq Aidwe ul (ByogHd) ByogH peie|
-Aloydsoyd pue (Jogzd) uisjold a1008.1d By 22 PoIEOUNI}

e pue ‘sejoied aueq ul ByogH ‘ByegH Jo sisisuod bylogH

VNH AGH

ByiogH
siayew [eo160j0JIA

sso| BysgH Jo} [enuajod aAnoipald

solsusloeIey) sJaylew |[aAON

$s0| BysgH 10} siexIew [aAou Jo [enusiod sAoIpald “€ ajqel

//www.e-cmh.org

http

https://doi.org/10.3350/cmh.2024.0780

5150



Table 3. Continued

Predictive potential for HBsAg loss

Characteristics

Novel markers

Genetic markers

HBeAg-negative CHB patients carrying rs9277535 non-GG genotype had a higher

Host genetic variations can affect the outcome of CHB

Single nucleotide

likelihood of spontaneous HBsAg loss compared to those carrying G alleles.”®
Patients with S267F variant on NTCP gene tended to have more sustained response

with HBsAg loss at 24 weeks following Peg-IFN treatment.?”

patients.

polymorphisms

In HBeAg-positive genotype B patients, rs7574865 in STAT4 was found to be

associated with functional cure of CHB by Peg-IFN treatment.”"®

http://www.e-cmh.org

IL28B polymorphisms may predict IFN-related HBsAg loss in genotype D HBeAg-

negative patients.*"
Rs7519753 C allele was associated with an increased probability of HBsAg loss in

CHB patients post Peg-IFN treatment.”

Combination of the IFN lambda 4 rs368234815 and rs117648444 genotypes

predicted HBsAg clearance in HBeAg-negative CHB patients post IFN treatment.”’

cccDNA, covalently-closed-circular DNA; CHB, chronic hepatitis B; EOT, end of treatment; HBcrAg, hepatitis B core-related antigen; HBeAg, hepatitis B e antigen; HBsAg, hepatitis

B surface antigen; HBV, hepatitis B virus; NA, nucleos(t)ide analogue; NK, natural killer; Peg-IFN, pegylated interferon.

Di Wu, et al.
Functional cure of chronic hepatitis B

from a prospective study” in HBeAg positive CHB patients.

During long-term NA therapy, HBsAg level or its trajecto-
ries can predict HBsAg loss."”""® HBsAg decline of 1 log,,
IU/mL at week 24 independently predicts HBsAg loss in
HBeAg-positive patients treated with up to 5 years of TDF
treatment.””® EOT HBsAg thresholds are identified to deter-
mine when NA treatment can be ended with low risk of re-
lapse and high probability of HBsAg loss.**'®

Novel HBV biomarkers are in development to understand
the natural history of HBV, improve the management of
CHB patients, and to predict disease outcomes of CHB.
The utility of these biomarkers in predicting HBsAg loss is
shown in Table 3."*"%*

Before initiating Peg-IFN based therapy, measurement of
key baseline parameters is required, such as HBsAg,
HBeAg, and HBV DNA levels, routine blood test and bio-
chemical markers, liver ultrasound and transient elastogra-
phy, thyroid function, mental condition, autoimmune anti-
bodies, fundus examination, a pregnancy test and routine
diagnostic tests to exclude other conditions or comorbidi-
ties that could contraindicate Peg-IFN therapy, which is
significant for determining the appropriate therapy and pre-
dicting treatment response. Monitoring these parameters
shall be carried out periodically to assess adverse events
and treatment effectiveness during therapy, which is es-
sential for evaluating the severity of adverse events and
whether there is response to therapy.

Consensus statement:

13. Before initiating combination therapy, measurement
of key baseline parameters is required to guide the treat-
ment decision and predict efficacy and safety. Monitoring
needs to be carried out periodically to assess adverse
events and treatment effectiveness during therapy.

Long-term follow-up

HBsAg loss is associated with favorable long-term out-
comes and reduces the risk of HCC and liver-related com-
plications.*?**** Although HBsAg loss typically demon-
strates durability, HBsAg reversion or recurrence may
occur in approximately 6% of the patients. Notably, the re-
currence rate tends to be slightly higher at the 1-year fol-

224

low-up than the overall recurrence rate.” Closer attention

https://doi.org/10.3350/cmh.2024.0780 S151
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should be paid to patients with cirrhosis, older than 50
years at the time of HBsAg loss. Therefore, periodic follow-
up visits should be performed once every 3 months in the
beginning after cessation of treatment, and the time inter-
val of the follow-up visits may be gradually extended. Fur-
thermore, HBsAg and HBV DNA reversion can occur owing
to reduced immune control of HBV infection. Patients with
HBsAg loss should be evaluated annually for their HBsAg,
HBV DNA, and ALT levels. Retreatment remains effective
in these cases although HBsAg reversion is not a target for
immediate re-treatment unless it is accompanied by elevat-
ed HBV DNA and ALT levels.

Although HBsAg loss can significantly reduce the risk of
HCC, HCC can still develop in patients after HBsAg loss,
even in those without cirrhosis, possibly due to occult HBV
infection or HBV DNA integration. Closer attention should
be paid to patients with cirrhosis because those patients
who achieve HBsAg loss have a higher subsequent risk of
HCC than those without cirrhosis (risk of 0.54% vs. 0.13%
#25 Moreover, old age, sex, family history of HCC,
alcohol consumption, diabetes, cirrhosis, albumin, and low
platelet count may be independent risk factors for HCC af-
ter HBsAg loss.?***” Surveillance for HCC should be per-
formed every 3—6 months using alpha-fetoprotein and ul-
trasound, computed tomography or magnetic resonance
imaging if necessary, and for esophageal varices using en-
doscopy if varices are detected at pre-treatment endosco-
py. Patients with preexisting cofactors for liver disease (in-
cluding alcohol consumption, obesity, and/or type 2
diabetes, and significant liver disease) may require addi-

annually).

tional assessments.

HBsAg loss can also significantly reduce liver-related
complications. The incidence of hepatic decompensation
decreases over time in patients after HBsAg loss owing to
the regression of cirrhosis. However, the regression takes
time, and a significant reduction in the risk of hepatic de-
compensation is observed after several years of HBsAg
IOSS.225,228

HBsAg-negative, anti-HBc-positive patients receiving im-
munosuppressive agents and antitumor chemotherapy are
at risk of HBV reactivation.** ALT, HBV DNA, and HBsAg
levels should be assessed before initiating such treatments
and closely monitored during and after treatment.

5152

https://doi.org/10.3350/cmh.2024.0780

Consensus statement:

14. Despite HBsAg loss, it is essential to monitor HBsAg
recurrence, HCC surveillance, and hepatic events. Regular
assessment of HBV-related markers, including ALT, HBV
DNA, and HBsAg levels, is necessary, especially when
there is concern for HBV reactivation.

FUTURE PERSPECTIVES

Treatment thresholds in CHB are changing across all the
major liver disease organizations driven by the overarching
aim to reduce morbidity and mortality associated with
chronic infection. The urgency of this unmet clinical need is
underlined by the projected doubling of HBV-related HCC
deaths by 2040.%*° While broadening of treatment candida-
cy can mitigate the complications of CHB, and a growing
body of cost-effective analyses support early treatment as
a strategy to avert the development of HCC,****' functional
cure remains the ultimate therapeutic goal.

This consensus update focuses on the latest develop-
ments in the functional cure program and illustrates the
complex interplay between viral factors and immune dy-
namics to achieve HBsAg loss. We demonstrate that Peg-
IFN still has an important role in achieving HBsAg loss in
selected virally suppressed patients on NA therapy, while
NA withdrawal can be an effective approach in those non-
cirrhotic patients with low levels of HBsAg. However, the
greatest focus is on the multifaceted strategy of depleting
viral antigen with siRNA or ASO and creating the ideal im-
munological milieu to re-invigorate the host immunity.?*
We discussed the lead candidates from the latest clinical
trials and the rationale for various combination regimens is
deliberated. The progress made with novel HBV therapies
over recent years has been made in tandem with our
broader understanding of virological markers; HBcrAg,
HBV RNA and HBcAb; and novel immunological parame-
ters. These developments are critical for the progress of
the field as these novel tools are likely to signpost the func-
tional cue program. Finally, we acknowledge the changing
clinical landscape ahead and in particular the management
of multimorbid patients and specifically how MASLD may
represent a new challenge in the management of CHB and
potentially a barrier to functional cure. Future studies will

http://www.e-cmh.org



need to examine the impact of MASLD, both in isolation
and with other metabolic risk factors, on CHB management
and functional cure.
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