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Circulating HBV RNAs

Adapted from Testoni, Sem Liver Dis 2017

pgRNA is transcribed « only » 
from cccDNA

Few studies in CHB patients 
correlating serum HBV RNA and 
intrahepatic cccDNA
levels/activity

Huang, 2017
Wang, 2021

Testoni, ILC 2021 P-408

Encapsidated pgRNA is the 
predominant form of 
circulating HBV RNA



Liu, Hepatology 2018

Complexity of serum HBV RNAs and assays 
for their quantification

Kramvis, Nat Rev Gastroenterol Hepatol 2022
Virion like particles Naked capsids Extracellular Vesicles



3’ RACE PCR assay
Van Bommel F et al, Hepatology, 2014 Butler, Hepatology 2018;

Anderson, CID 2021
Anderson, Hepatol Commun 2023 

Abbott real time PCR assay
Primers and probes are designed to 
conserved regions within the 5′ end of the X 
gene and the 3′ end of the core gene
Targets are independently detected

Roche cobas PCR assay
Primers and probes located across 3’ end 
canonical polyadenylation signal (lost in 
integrated HBV DNA)

HBV RNA PCR assays (RUO)

Scholtès, J Clin Virol 2022
Jackson, J Med Virol 2022



• Target: 3’ end of HBV RNAs
• Linearity between 10 and 107 copies/mL in clinical samples, 

and up to 109 copies/mL with synthetic RNA. 
• HBV genotype inclusivity.
• Excellent precision and reproducibility: standard deviation < 

0.15 log10 copies/mL ; coefficients of variation < 5%. 
• LOD 5 copies/mL, LLOQ 10 copies/mL.
• Minimal impact of HBV DNA (<0.3 log10 copies/mL) on HBV 

RNA quantification at DNA:RNA ratios of up to 106. 
• cirB-RNA concentrations approximately 200-fold lower than

HBV DNA. 

Scholtès, J Clin Virol 2022
Jackson, J Med Virol 2022

ANR-17-RHUS-0003

Testoni et al. Gut 2023

Preferential detection of HBV RNAs
derived from cccDNA



cirB-RNA distribution according to disease 
status (untreated patients)

Barbara Testoni et al. Gut doi:10.1136/gutjnl-2023-330644

122 patients untreated patients with core liver biopsy



Intrahepatic viral markers in patients with detectable 
versus undetectable cirB-RNA (all untreated patients) 

Barbara Testoni et al. Gut doi:10.1136/gutjnl-2023-330644



Correlations between cirB-RNA and intrahepatic and 
serum viral markers (HBeAg(−) untreated patients) 

Testoni et al. Gut doi:10.1136/gutjnl-2023-330644

Liver

Serum



cirB-RNA distribution according to HBcrAg
levels (untreated patients) 

Testoni et al. Gut doi:10.1136/gutjnl-2023-330644



cirB-RNA and intrahepatic viral markers in NUC-treated patients 

Testoni et al. Gut doi:10.1136/gutjnl-2023-330644

25 NUC treated patients with available liver samples



Evaluation of the HBV liver reservoir with fine needle aspirates

Testoni & Roca-Suarez et al, JHEP Rep . 2023 Jul 11;5(10):100841. doi: 10.1016/j.jhepr.2023.100841. eCollection 2023 Oct.



Generation of a stable cell line overexpressing and secreting HBV RNA particles 
Potential advantages: 

• Unlimited supply of HBV RNA 

• Can be integrated in all the assay analytical steps (e.g., from samples extraction)

• Standardization across HBV RNA assays

Genetically modified HBV-replicating cell lines

• HBV Polymerase interaction with ε loop of pgRNA allows the 
encapsidation of the pgRNA

• Mutated HBV Polymerase is unable to reverse transcribe the 
pgRNA into the viral rcDNA

12Paturel et al, in revision



Huh7-3D29: Inversion of HBV RNA/DNA ratio and high HBV RNA productivity
13
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Phenotypic characterization of the selected clones
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Paturel et al, in revision
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Perspectives
• HBV RNAs: a relevant biomarker to assess target engagement in early phase 

clinical studies (CAMs, SiRNAs, ASO)
• Currently considered as exploratory biomarker for endpoint assessment
• Role of HBV RNAs (and other viral biomarkers) in emerging therapies, i.e. CAMs, 

SiRNA, ASO containing regimens?
• Need for standardization of the different assays to allow comparison across

studies
• Next questions to address the clinical utility of the biomarker:

- Role in predicting functional cure?
- Role in predicting viral rebound after stopping therapy?
- Role in response guided therapy?
- Patient stratification?
- Role in the clinical monitoring of patients?



Epigenetics, microenvironment 
and liver cancer
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Mean change from baseline in HBV DNA and HBV RNA 
over 24 weeks of treatment (JADE trial) 

(pooled placebo/JNJ-56136379+NA treatment arms)

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



Mean change in HBV RNA in the REEF-1 study

NCT HBeAg+

NCT HBeAg-

VS HBeAg+

VS HBeAg-
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