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What are the new HBV biomarkers? 

Circulating HBV RNA 

Adapted from Testoni, 2017 

pgRNA is transcribed only from cccDNA 

Studies in CHB patients correlate serum 

HBcrAg and HBV RNA to intrahepatic 

cccDNA levels/activity 

Huang, 2017 

Wang, 2021 

Testoni, Lebossé, 2019 

Testoni, Gut 2023 
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HBcrAgAg Composite marker 

Translated from overlength HBV RNA, 

thus only produced from cccDNA 



qHBsAg can originate from cccDNA AND 

integrated HBV DNA  

 

 Not specific to cccDNA 
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Adapted from Testoni, 2017 

What are the new HBV biomarkers? 



Different dynamics of HBsAg components under treatment 

HBsAg components better discriminate CHB phase 3 patients (Inactive Carriers) 

Pfefferkorn, Gut 2017 

Pfefferkorn, JHep 2020 

What are the new HBV biomarkers? 



Freitas et al. JVirol 2014  

pSVLD3 

Hep3B 

PLC/PRF/5 

PHH 

HDV staining 

Diffuse HDAg staining in HBeAg-neg 

HBsAg+ patients with very low 

levels of cccDNA and 3.5Kb RNA 

Baseline biopsies from MYR-202 study 

Allweiss, J Hepatol 2024 

Intracellular Extracellular HDV RNA 

HBV integration-derived HBsAg sustains HDV replication 

…L-HBsAg is required for HDV infection!! 

Kumar et al. Poster #48 



HBV/HDV patients stratified by cccDNA levels 

• 8/35 patients (23%) had undetectable cccDNA and cccDNA-derived 

transcripts, but still intensive HDV replication and levels of  

L-HBsAg comparable to cccDNA(+) 

Intrahepatic markers 
cccDNA <1 copy/ 

1000 cells (n=19) 

cccDNA >1 copy/ 

1000 cells (n=16) 
P-value 

Total HBV DNA 30 (1–73) 247 (158–406) <0.001 

HBV pgRNA 1.4 (0.4–25) 89 (6–238) 0.005 

cccDNA 0.02 (0–0.1) 15 (5–32) <0.0001 

cccDNA-derived HBs transcripts 0.3 (0.1–0.9) 41 (7–179) 0.001 

Integrated-derived HBs transcripts 432 (3–7748) 19,312 (5476–42,448) 0.003 

HDV RNA 782 (1–5559) 1026 (40–6984) 0.5 

Data are median (IQR) copies/1000 cells 

Variables N=8 

Serum HDV RNA, log IU/mL 6.0 (5.9–7.3) 

Intrahepatic HDV RNA, copies/1000 cells 5495 (976–14,946) 

Integrated HBV DNA-derived  

transcripts, copies/1000 cells 
3 (1–497) 

cccDNA– cccDNA+ P-value 

Serum HBs, ng/mL 

S-HBs 

M-HBs 

L-HBs 

 

1116 

368 

1.4 

 

6183 

1637 

3.2 

 

0.2 

0.2 

0.5 

Serum HDV RNA, log IU/mL 6.0 6.4 0.3 

Data are median or median (IQR) 

35 CHD patients; Liver quantification of cccDNA, 3.5Kb RNA, total 

HBV DNA and HDV RNA by ddPCR  

Serum HBV DNA, HBsAg and HDV RNA quantificationa 

Adapted ddPCR to 

distinguish 

transcripts derived 

from cccDNA or 

integration  

(Grudda 2022) 

cccDNA-derived HBs  

transcripts 

Integrated HBV-DNA 

HBs transcripts 

HBsAg isoforms 

S-HBs 

M-HBs 

L-HBs 

anti-preS1 anti-preS2 anti-S 

aSerum levels off HBsAg isoforms were quantified by ad-hoc ELISA 

(Brancaccio & Salpini 2021) 

HBV integration-derived HBsAg sustains HDV replication 

Salpini R, et al. EASL ILC 2024. OS-094 



Untreated CHD patients 



Liver disease progression is associated 

with active HDV replication which 

associates with higher levels of HBcrAg 

122 consecutively enrolled CHD patients 

Positive correlation between  

HDV-RNA and  HBV-DNA (P = .005), 

  HBsAg (P < .001) 

  HBcrAg (P < .001) 

Ricco, JVH 2018 

Cross-sectional study Italy/Romania 

Is active cccDNA transcription required for 

effective HDV pathogenicity? 

(NB: HBcrAg LOD=2logU/ml) 



Cross-sectional study Italy/France/Spain 

• HBV RNA undetectable and HBcrAg detectable in most patients (“divergent 

pattern”). 
• Positive HBcrAg associated with higher HBsAg levels. 

• Patients positive for both HBV RNA and HBcrAg had higher HBsAg, HDV RNA 

and HBV DNA levels. 

18 Patients with Intrahepatic Analysis 

• Intrahepatic HDV RNA and HBV RNA positive in most 

patients, cccDNA detectable in a minority. 

• Intrahepatic HDV RNA correlated with serum HDV 

RNA levels. 

240 untreated CHD Patients Tested for Serum HBV RNA (Roche IA assay) and HBcrAg  

De Gasperi et al. Poster #43 



Pfefferkorn, Gut 2017 

HBsAg isoforms in untreated CHD patients 

Ratios of LHBs were highest in individuals with HDV/HBV coinfection .  

The ratio of MHBs was also higher but the difference was not significant 

Semiautomatic in-house sandwich ELISA on a BEP III system using MA18/7 

and Q19/10 antibodies and by Western blot 



Pfefferkorn, Gut 2017 

HBsAg isoforms in untreated CHD patients 

Ratios of LHBs were highest in individuals with HDV/HBV coinfection .  

The ratio of MHBs was also higher but the difference was not significant 

ICAR 2024 

Semiautomatic in-house sandwich ELISA on a BEP III system using MA18/7 

and Q19/10 antibodies and by Western blot 

Serum levels off HBsAg isoforms were quantified by ad-hoc ELISA 

(Brancaccio & Salpini 2021) 



Roade et al. JHEP Reports 2023 

HBsAg isoforms in untreated CHD patients 

Semiautomatic in-house sandwich ELISA on a BEP III system using MA18/7 

and Q19/10 antibodies and by Western blot (Pfefferkorn, 2017) 



IFN-treated CHD patients 



Levels of HBcrAg showed high NPVs for achieving undetectable HDV RNA at FU24.  

HBcrAg levels at baseline could serve as a helpful marker to better select patients benefiting from antiviral treatment. 

Sandmann, Hepatology comm 2022 

HIDIT-II study 

prospective international, multicenter study including 120 CHD 

patients randomly assigned to either receive peg-IFNα plus 

tenofovir (TDF) or plus placebo for 96 weeks 



Carey, THU-370 ILC2022 

(Abbott RNA RUO assay; L-HBsAg by in-house ELISA) 



BLV-treated CHD patients 



Loglio, JHepatol 2021 

Moderate to high serum levels of HBcrAg were documented while serum HBV RNA was persistently negative 

BLV monotherapy for up to 3 years 

(Roche RNA IA assay) 



BLV 72 weeks in compensated cirrhotics 

Degasperi, EASL 2023 



HBcrAg was quantifiable in almost all patients and 

levels declined significantly during treatment with 

BLV. In contrast, HBV RNA levels were 

undetectable in the majority of patients and anti-

HBc levels only declined numerically. 

Sixteen patients were included in the analysis, 

and seven (43.8%) had advanced liver disease; 

Sandmann, JVH 2023 

BLV for 6 months 

(Roche RNA IA assay) 



Confirms HBcrAg/serum HBV RNA divergent pattern in the pretreatment samples  

and during BLV monotherapy 

Degasperi, JHepatol 2023 

BLV 48 weeks in compensated cirrhotics with CSPH 



BLV 48 weeks in compensated cirrhotics: HBsAg isoforms 

D’Anna, EASL 2024 



NAPs+IFN-treated CHD patients 



REP-310/301-LTF – HBcrAg and serum HBV RNA 

Control of HBV DNA during therapy and follow‐up in participants 

maintaining HDV RNA TND was consistent with declines in 

and/or absence of detectable HBV RNA and HBcrAg 

Bazinet, Hepatology Comm 2021 

(Abbott RNA RUO assay) 



More rapid clearance of SHB than other HBsAg isoforms 

in patients with strong total HBsAg level declines.  

(selective clearance of subviral particles consistent with 

previous NAP studies)  

 

The trace of total HBsAg rebound in some patients 

consisted primarily of SHB and MHB 

Bazinet, Hepatology 2022 

Abbott RUO assays for HBsAg isoforms (Rogers Hepatology 2019) 

No correlation between baseline levels of HBsAg isoforms 

and HBsAg decline during therapy or therapeutic outcomes 

during follow-up. 

REP-310/301-LTF – HBsAg isoforms 



Conclusions 

Still limited data in CHD patients 

Most untreated CHD patients are HBcrAg-positive but serum HBV RNA-negative 

Unique pattern respect to HBV mono-infection – confirmed during BLV treatment 

In peg-IFN treated patients, high HBcrAg levels at baseline/during treatment may serve as futility rule 

In BLV treated patients, relevance of HBcrAg kinetic deserves further investigation 

L- and M-HBsAg isoforms are associated with higher HDV replication and development of clinical outcomes 

Predictors of response in BLV-treated patients? 

   warning: already multiple in-house assays… 


