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The biology of HBV RNAs and core proteins



Non invasive biomarkers of HBV infection
HBV DNA (viral load) HBsAgHBcrAgCirculating HBV RNA

Testoni et al, Semin Liver Dis. 2017; Kramvis et al, Nat Rev Gastoenterol Hepatol 2022
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The HBV drug pipeline and the potential for 

combination therapy to cure HBV

Fanning et al. Nat Rev Drug Discov. 2019; Revill et al, Lancet Gastroenterol Hepatol 2019; Roca Suarez et al, Liver International 2021; 

Lim et al Nat Rev Gastroenterol Hepatol. 2023 

Exogenous HBs Mab
VIR-3434



Effects of NUC – Target engagement
HBV DNA (viral load) HBsAgHBcrAgCirculating HBV RNA

NUC



Effects of SiRNA – Target engagement
HBV DNA (viral load) HBsAgHBcrAgCirculating HBV RNA

SiRNA



Effects of ASO – Target engagement
HBV DNA (viral load) HBsAgHBcrAgCirculating HBV RNA

ASO

ASO

?



Effects of CAM – Target engagement
HBV DNA (viral load) HBsAgHBcrAgCirculating HBV RNA

CAM
CAM



Effect of CAMs on viral biomarkers in clinical trials





Effect of CAM JNJ-56136379 on viral biomarkers in Phase 1





JADE clinical trial design



Mean change from baseline in HBV DNA and HBV RNA 

over 24 weeks of treatment 
(pooled placebo/JNJ-56136379+NA treatment arms)

Harry L A Janssen et al. Gut 2023;72:1385-1398



Mean change from baseline in HBcrAg throughout the 

study by prior treatment and HBeAg status



Mean change from baseline in HBsAg in the JADE trial

Harry L A Janssen et al. Gut 2023;72:1385-1398

Throughout the study in NCT patients, by HBeAg status. Over 24 weeks of treatment 



Target engagement is not equal to reaching
endpoint!



Yuen MF et al.  EASL 2020, Abs. LP30; Yuen at al J Hepatol 2022; Sulkowski et al J Hepatol 2022

Entecavir + CAM ABI-H0731 (Vebicorvir) 
Phase 2 long term extension study  

HBV DNA reduction
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Difference in HBV DNA at week 24 : p = 0,048

During treatment

HBV pgRNA reduction
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Pattern of antiviral drug

resistance

with JnJ 56136379



JnJ56136379 resistance: kinetics of viral biomarkers



Effect of triple combinations of NUC + CAM 
+ SiRNA on HBV biomarkers





REEF-1 study design



Mean change in HBV RNA in the REEF-1 study
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Mean change in HBcrAg in the REEF-1 study
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Mean change in HBsAg in the REEF-1 study



Other emerging treatment regimens





Kinetics of HBsAg in patients  with REP 2139/2165 + TDF + Peg-IFN combination



HBsAg decline in Phase II studies of Bepirovirsen



HBsAg decline in Phase II studies of Bepirovirsen



Conclusion and open questions

• HBcrAg (HBc) and HBV RNA are important to assess target

engagement in early phase clinical studies

• Role of HBc, HBcrAg, and HBV RNA in ASO containing regimens?

• Role of viral biomarkers in immunotherapy?

• Currently considered as exploratory biomarkers / endpoints

• Next questions to address:

- Patient stratification?

- Role in response guided therapy?

- Role in predicting functional cure?

- Role in predicting viral rebound?

- Role in the clinical monitoring of patients?
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