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Suppression of serum HBV DNA is not sufficient as indicative marker for « restored » immune responses
HBV antigens play a fundamental role



Functional
Cure

• Sustained loss of serum HBV 
DNA and HBsAg (+/- anti-HBs)

• Finite course of treatment

• Indication of marked 
suppression of HBV replication 
and cccDNA transcription, but 
HBV still present in the liver!

• Persistent immune control of 
viral replication

HBsAg

• Favorable clinical outcome after 
treatment withdrawal

• Further reduction in HCC risk
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Therapeutic « restoration » of immune responses

AAV-HBV

Michler, Gastroenterology 2020

« Restoration » of immune responses



Functional
Cure

• Sustained loss of serum HBV 
DNA and HBsAg (+/- anti-HBs)

• Finite course of treatment

• Indication of marked 
suppression of HBV replication 
and cccDNA transcription, but 
HBV still present in the liver!

• Persistent immune control of 
viral replication

HBsAg

• Favorable clinical outcome after 
treatment withdrawal

• Further reduction in HCC risk

Is there a difference if low levels of HBsAg are achieved spontaneously
of after a therapeutic intervention?

Lowering of serum HBsAg would be sufficient or intrahepatic levels
must also be low?

Should we measure HBsAg components (L-, M-, S-)?



Age and HBcrAg rather than HBsAg are associated with HBV-specific T cell responses

Le Bert, Gastroenterology 2020

Aliabadi, Gut 2021

HBsAg does not affect overall lymphocyte populations, but reduces HBs-specific
T cells, based on the duration of HBsAg exposure, rather than quantity of HBsAg

HBcrAg



Correlates with intrahepatic cccDNA transcriptional activity

Might predict HCC incidence and discriminate patients with different levels of liver disease

Might discriminate « active » from « inactive » HBeAg(-) patients

Chen, Sci Rep 2017; 
Suzuki, J Med Virol 2019; 
Testoni, JHep 2019; 
Honda, JID 2016; 
Seto, CMID 2014; 
Maasoumy, CMID 2015; 
Riveiro-Barciela, CMID 2017;
& many others…. 

HBeAg HBcrAg

High cccDNA transcriptional activity
High fibrosis, necroinfl. activity
Could not be identified by serum HBV DNA 

and HBsAg alone

PCA analysis of non-treated CHB patients

Testoni, JHep 2019

HBcrAg



Age and HBcrAg rather than HBsAg are associated with HBV-specific T cell responses

Patients with low HBcrAg level showed higher HBV-
specific CD4+ T cell responses (independent of
age), especially in HBV core-specific and HBV
pol-specific T cell responses.

CD4+ and CD8+ T cells isolated from patients
with low levels of HBsAg (<100 IU/mL) and in
particular low levels of HBcrAg (<3 Log U/mL)
were more responsive to PD-L1 blockade in
vitro. This was independent of age.

Aliabadi, Gut 2021

Aliabadi, Gut 2021

HBcrAg



Adapted from Liu, Hepatology 2018

Serum HBV RNA

Well correlates with intrahepatic cccDNA activity in 
Hu-Hep mouse model and in patients

Giersch, 2017
Huang, 2017
Wang, 2021

Testoni, ILC 2021 P-408

Heterogeneity of the assays, 
not all detecting the same RNA population! 
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Heterogeneity of the assays, 
not all detecting the same RNA population! 

Adapted from Liu, Hepatology 2018

Serum HBV RNA

Would have been the same using another assay???

Gu, J Med Virol 2019

Serum HBV pgRNA is correlated with TH1/Th2 
immunity in treatment-naïve CHB patients

STOP-NUC studies
HBcrAg & serum HBV RNA associated to HBsAg may help stratifying patients for the probability of 
achieving functional cure

Well correlates with intrahepatic cccDNA activity in 
Hu-Hep mouse model and in patients

Giersch, 2017
Huang, 2017
Wang, 2021

Testoni, ILC 2021 P-408

Fan, JID 2020
Sonneveld, JHep 2022
& others…
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