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Overview Hepatitis B Virus 

Chronic hepatitis B (CHB) is a major global health challenge

Urgent needdevelop curative therapies

Thomas, D. L. N. Engl. J. Med. 2020



Definition of HBV Cure 

Complete cure 

the permanent elimination of all HBV forms, including

the HBV transcriptional template (cccDNA)

Functional cure 

 the loss of detectable serum hepatitis B surface antigen

 (HBsAg) with or without seroconversion to anti-HBs antibody



Current treatment options
Current treatment strategies for chronic hepatitis B: main concepts 
and features

*Stopping NAs after some years might be considered in selected cases; †Psychiatric, neurological, endocrinological; ‡Uncertainties regarding kidney function, bone diseases 

for some NAs; §Decompensated disease, comorbidities etc.; ǁDose adjustments in patients with eGFR <50 ml/min are required for all NAs except for TAF (no dose 

recommendation for TAF in patients with CrCl <15 ml/min who are not receiving haemodialysis); ¶Depending on baseline characteristics; **Slowly increases with treatment 

time in HBeAg-positive patients (a plateau in serological responses has been observed beyond treatment Year 4), usually very low in HBeAg-negative patients; ††So far no 

TDF or TAF resistance development has been detected

EASL CPG HBV. J Hepatol 2017;67:370–98

Features PegIFNα ETV, TDF, TAF

Route of administration Subcutaneous injections Oral

Treatment duration 48 weeks Long-term until HBsAg loss*

Tolerability Low High

Long-term safety concerns
Very rarely persistence of 
on-treatment AEs†

Probably not‡

Contraindications Many§ Noneǁ

Strategy Induction of a long-term immune control Inhibition of viral replication

Level of viral suppression Moderate Universally high

Effect on HBeAg loss Moderate¶ Low in first year, moderate over long term

Effect on HBsAg levels Variable¶ Low**

Risk of relapse after treatment 
cessation

Low for those with sustained response 
6–12 months after therapy

Moderate if consolidation treatment provided after HBeAg 
seroconversion. High for HBeAg-negative disease

Early stopping rules Yes No

Risk of viral resistance No Minimal to none††



Immunobiology and pathogenesis

HBV is a non-cytopathic DNA virus

 host immune response mediates both virus control and liver

 disease

Jung MC et al. Lancet Infect Dis. 2002
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Nucleoside Analogue Withdrawal

Discontinuation of NA treatment

EASL CPG HBV. J Hepatol 2017;67:370–98

• Long-term therapy with NAs is usually required

– HBV eradication is not usually achieved

Recommendations

NAs should be discontinued 

• After confirmed HBsAg loss (± anti-HBs seroconversion)
II-2 1

NAs can be discontinued

• In HBeAg-positive patients, without cirrhosis, who achieve stable HBeAg seroconversion 

and undetectable HBV DNA and complete ≥12 months of consolidation therapy

Close post-NA monitoring is warranted

II-2 2

NAs may be discontinued 

• In selected HBeAg-negative patients, without cirrhosis, who achieve long-term (≥3 years) 

virological suppression, if close post-NA monitoring can be guaranteed
II-2 2

Grade of evidence Grade of recommendation

pts without any evidence of cirrhosis



Definition of HBV Cure 

Complete cure 

the permanent elimination of all HBV forms, including

the HBV transcriptional template (cccDNA)

Functional cure 

 the loss of detectable serum hepatitis B surface antigen

 (HBsAg) with or without seroconversion to anti-HBs antibody

Partial cure

sustained low or undetectable HBV DNA level with HBsAg

positive after a finite course of treatment

.



Unmet clinical need

anti-HBV treatments inhibit HBV replication BUT they cannot

completely eliminate HBV from hepatic cells

HBV persistence

HBV reactivation

disease progression
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Unmet clinical need

anti-HBV treatments inhibit HBV replication BUT they cannot

completely eliminate HBV from hepatic cells

HBV persistence

HBV reactivation

disease progression

helpful to identify treatment response

before or early during treatment 

ability to stratify by 

disease stages and risk

for complications



quantitative HBsAg

Low HBsAg (<10-100) best predictor in prevention of relapse after

stopping NA 

Hirode, Gastroenterology 2022



quantitative HBsAg

Tseng et al., Gastroenterology 2012

HBsAg: HCC Prediction

§ Higher HBsAg levels independently 
associated with HCC development (Lee 2013)

§ Among patients with low-medium viral 
load, higher HBsAg levels independently 
predict HCC development; enhanced 
performance when combined with HBV 
DNA 
(Tseng 2012, Tseng 2013) 

§ However, excluded from most HCC 
prediction models; only incorporated into 
“REACH-B” model (Voulgaris 2020)

Higher HBsAg levels independently associated with HCC 

development



HB core related antigen (HBcrAg)

 measures a composite of HBeAg, HBcAg, and p22cr protein

 marker of intrahepatic HBV cccDNA and its

transcriptional activity.

Mak LY, et al: Gut and Liver, 2019 



HBcrAg : clinical relevance

Mak et al., Aliment Pharmacol Ther 2018 

Mak et al., Aliment Pharmacol Ther 2018

HBcrAg: Following Natural History

§ HBcrAg levels higher in HBeAg-
positive vs -negative phase
(Testoni 2019, Wong 2016, Maasoumy
2015)

§ Correlates with intrahepatic 
cccDNA levels and 
transcriptional activity – better 
in HBeAg-positive phase 
(Testoni 2019)

§ Potential use in distinguishing 
between inactive carriers and 
those with HBeAg-negative 
active disease (Maasoumy 2015)

§ Limited by: 
§ sensitivity of assay
§ PC/BCP mutants 

HBcrAg levels higher in HBeAg-positive vs 

negative phase

Useful in the evaluation of new antiviral therapies aiming at a functional cure of HBV 

infection either by targeting directly or indirectly the intrahepatic cccDNA pool 

Useful biomarker to predict relapse following treatment cessation

Mak et al: Gut and Liver, 2019 



Pregenomic HBV RNA and Hepatitis B Core‐Related Antigen Predict Outcomes in 

Hepatitis B e Antigen–Negative Chronic Hepatitis B Patients Suppressed on 

Nucleos(T)ide Analogue Therapy

Carey I. Hepatology 2020

,

HBcrAg : clinical relevance



HBcrAg : clinical relevance

HBcrAg: HCC Prediction

§ High baseline levels associated with higher 
risk of HCC development treatment-naïve 
patients; HBcrAg superior to other 
biomarkers in predictive power 
(Tada 2016, Tseng 2019)

§ Persistently high on-treatment HBcrAg
levels independently associated with 
higher risk of HCC in NA-treated patients 
(Hosaka 2019)

§ Detectable levels after NA for >2 years an 
independent risk factor for HCC (Honda 2016)

Tseng et al., Gastroenterology 2019

Tseng et al., Gastroenterology 2019 

Higher serum HBcrAg was shown to 

be associated with HCC development

in both treatment-naïve and 

treatment experienced patients



serum HBV RNA  

Biomarker measures the number of virions containing pre-genomic

RNA (pgRNA) which reflects the ongoing transcriptional activity of 

cccDNA

Mak LY, et al: Gut and Liver, 2019 





Pregenomic HBV RNA and Hepatitis B Core‐Related Antigen Predict Outcomes in 

Hepatitis B e Antigen–Negative Chronic Hepatitis B Patients Suppressed on 

Nucleos(T)ide Analogue Therapy

Carey I. Hepatology 2020

,

serum HBV RNA : clinical relevance



Clinical application & relevance

Mak et al: Gut and Liver, 2019 





Proposed algorithm to decide whether NA should be discontinued based on qHBsAg, 

HBcrAg, and HBV RNA stratified by HBeAg status. 



Immunological serum biomarkers

Immune exhaustion concept

 HBV persistence is associated with global and virus-

 specific adaptive immune dysregulation or tolerance. 

Kramvis A, Nat Rev Gastroenterol Hepatol. 2022

Mak LY, et al: Gut and Liver, 2019 

Background: HBV persists with differential immune activation 
and regulation in the liver

Innate cellular activation with 
inflammatory and/or regulatory effects 
• Kupffer cells, DC, NK, gdT, platelets
• MDSC, Tregs…
• LSEC, HSC

Soluble inflammatory and regulatory factors:
• Cytokines
• Chemokines
• Metabolic factors
• Other regulatory factors

Modified from Ghany et al Lancet Gastro/Hep 2020, Fisicaro et al, Front Immunol 2020
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Immunological serum biomarkers : clinical relevance

In CHB clinical course

• IFNa, IL-8 -> NK activation

• IP-10/CXCL10 

• CXCL9/10/11 

• IDO 

• Arginase

• sPD-1 



sPD-1: 

soluble programmed death 1 receptor

• 213 CHB vs 61 controls examined.

• Greater sPD-1 levels in CHB compared to 
NC with significant positive correlations 
with: ALT, AST, Tbili, HBV DNA, APRI, Fib4 
(negative correl for platelets)

• Increased sPD-1 level with greater 
histological inflammation and fibrosis

Zhou et al, JVH 2019

213 CHB vs 61 controls examined.

• Greater sPD-1 levels in CHB 

compared to HC 

• significant positive correlations with: 

ALT, AST, Tbili, HBV DNA, 

APRI, Fib4 (negative correl for 

platelets) 

• Increased sPD-1 level with greater

histological inflammation and 

fibrosis



Immunological serum biomarkers : clinical relevance

Outcome of antiviral therapy

•    IP-10/CXCL10

•    CXCL9/10/11/13, IL21

• sCD14



Dou et al, JVH 2019

Increased sCD14 on 
PEG IFN therapy

Fold change in sCD14 +/-
HBeAg loss at 26w post-Tx
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Disadvantages and Limitations

of Nucleoside Analogues

Target a late stage in the viral life cycle

Kramvis A, Nat Rev Gastroenterol Hepatol. 2022

Mak LY, et al: Gut and Liver, 2019 



Dusheiko G. N Engl J Med. 2023 



Disadvantages and Limitations

of Nucleoside Analogues

Target a late stage in the viral life cycle

 not directly affect HBsAg expression from integrated

genomes

Kramvis A, Nat Rev Gastroenterol Hepatol. 2022

Mak LY, et al: Gut and Liver, 2019 



Compounds in Development for 

Chronic Hepatitis B



Feld et al . Clinical Gastroenterology and Hepatology 2023

New anti-HBV strategies



Dusheiko G. N Engl J Med. 2023 

New anti-HBV strategies



Entry Inhibitors

Bulevirtide

 a synthetic pre- S1 lipopeptide, binds to and inactivates the 

sodium taurocholate cotransporting polypeptide, inhibiting

entry of HBV (and hepatitis D virus) 

Dusheiko G. N Engl J Med. 2023 



Dusheiko G. N Engl J Med. 2023 

New anti-HBV strategies



Nucleic acid polymers

NAPs are oligonucleotides  act as HBsAg release inhibitors

REP 2139 tested in combination with TDF and p-INF

 After 48w FU HBsAg was undetectable in 14 of 40 study

participants.

 ALT flares during treatment are indicative of immune

reconstitution

newj
Jules Levin
AASLD Nov 2019



Dusheiko G. N Engl J Med. 2023 

New anti-HBV strategies



Capsid Assembly Modulators

Decreases in serum HBV DNA

levels and HBV RNA levels

within 28 days

Do NOT reduce established

cccDNA levels or transcription

from cccDNA

 have no direct effect on

HBsAg.

Dusheiko G. N Engl J Med. 2023 



Dusheiko G. N Engl J Med. 2023 

New anti-HBV strategies



small interfering RNA

siRNA interfere with viral mRNA

to prevent synthesis of viral

antigens

Dusheiko G. N Engl J Med. 2023 



REEF-2 Study



REEF-2 Study



REEF-2 Study



MARCH Study



MARCH Study

Slide credit: clinicaloptions.com

MARCH: Efficacy of VIR-2218 + VIR-3434 for 
Virologically Suppressed CHB

Gane. EASL 2023. Abstr OS-031.

§ 90% achieved HBsAg <10 IU/mL by EoT

§ No participants achieved HBsAg loss

§ HBsAg gradually rebounded after EoT in all cohorts

‒ Remained almost 1 log10 IU/mL below baseline for 48 wk after EoT

§ 6 patients discontinued NA therapy; 4/6 remained off NA as of last available follow-up
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Antisense oligonucleotides

Bepirovirsen
targets all HBV RNA and impacts

HBV infection in three distinct ways: 

• reductions in viral proteins

(HBsAg)

• reductions in HBV DNA

• stimulation of the immune system

Dusheiko G. N Engl J Med. 2023 



Bepirovirsen

In the Phase 2b, randomised, B-Clear study

 32 participants On-NA and Not-on-NA achieved HBsAg <0.05 

IU/mL and HBV DNA level <20 |U/mL

Yuean. N Engl J Med 2022;



Bepirovirsen

newj

Slide credit: clinicaloptions.com

B-Sure First Annual Report: Long-term Follow-up of 
Complete Responders to Bepirovirsen in B-Clear Trial 

§ Phase II analysis of people with CHB who responded to bepirovirsen with and 
without NA

§ Assess durability of response and provide option for cessation for patients 
receiving NA

§ Endpoints: durability of response

‒ Not receiving NA: time from achieving complete response to loss of response

‒ Receiving NA: time from NA cessation to loss of complete response

Gadano. EASL 2023. Abstr LBP-15.

B-Clear complete responders: 
HBsAg <0.05 IU/mL and 

HBV DNA <20 IU/mL at end of 
bepirovirsen treatment

(N = 25)

Not Receiving NA
(n = 12)

Receiving NA
(n = 13)

0 mo 3 mo* 9 mo 15 mo 21 mo 27 mo 33 mo

Total Mo Off Bepirovirsen Treatment
6-9 9-12 15-18

0 mo 3 mo 9 mo* 15 mo 21 mo 27 mo 33 mo12 mo6 mo

*Functional 
cure.



Bepirovirsen

Gadano. EASL, 2023



Immunomodulatory

Therapy

Therapeutic goal is to achieve sustained virus control with immune 

restoration by suppressing viral antigen expression and the viral life 

cycle

Strong rationale to examine how the immune phenotype and function

are affected by novel therapies, including immune-modulatory

therapies



Immunomodulatory

Therapy



Immunomodulatory Therapy

Studies in humans of innate approaches have included TLR7 and TLR8 

agonists and RIG-I agonists (along with IFN). Attempts to enhance

HBV-specific T cell responses have focused on therapeutic vaccines

and interruption of the programmed death 1 (PD1)/pro- grammed

death ligand 1 (PDL1) axis

Feld et al . Clinical Gastroenterology and Hepatology 2023



Take home messages

Defining realist endpoints

HBcrAg and serum HBVRNA are promising surrogate markers of 

cccDNA activity

More translational studies coupling intrahepatica and serum biomarkers

Prevent HBV infection  vaccination

Prevention is better than cure



Thank you for your attention !!!


