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HBV serum markers 

Inoue T and Tanaka Y
Clin Mol Hepatol 2020;26:261-279.

• qHBsAg is produced not only by cccDNA but also integrated HBV DNA.
• HBcrAg reflects the transcriptional activity of intrahepatic cccDNA more 

accurately than qHBsAg.
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iTACT*-HBcrAg assay: Measurement practices
* iTACT: immunoassay for total antigen 
including complex via pretreatment 
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Inoue and Tanaka.
Clin Mol Hepatol, 2023

Comparison of conventional HBcrAg and iTACT-HBcrAg

Conventional 
HBcrAg

iTACT-HBcrAg

33 minutes

> 60 minutes

Manual
60°C for 30 min. 

Automatic (on-board)
37°C for 6.5 min.

Pretreatment

50 μL

150 μL

Serum Measurement range

3.0～7.0 log U/mL

2.1～7.0 log U/mL



Key points of iTACT-HBcrAg assay

• Fully automated on-board pretreatment

• Addition of solid-phase antibodies
• Optimization of reagent assay

• Reduction of sample volume required

Reduction of measurement time
60 →33 minutes

Achieved higher sensitivity
3.0 →2.1 log U/mL

Reduce burden
150 →50 μL
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• Basic performance evaluation of iTACT-HBcrAg
• Main components of HBcrAg detected in the 

early phase of HBV reactivation

Report 1



The reliable cut-off values
iTACT-HBcrAg: 2.1 Log U/mL
Conventional HBcrAg: 2.8 Log U/mL

The count concentrations below 0.5 
kU/mL (2.7 log) were quite different
from the negative control in iTACT-HBcrAg.

Assay reliability of iTACT-HBcrAg

Inoue, Tanaka et al. J Hepatol, 2021
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Correlation of HBcrAg levels 
measured by iTACT-HBcrAg versus conventional HBcrAg (n = 389)

Positive or negative for 
anti-HBe

For plotting; 
The least-squares method.

For calculation; 
the Pearson correlation coefficient (r).

Cut-off values 
for iTACT-HBcrAg

Cut-off values for G-HBcrAg

The results of the samples found by 
conventional HBcrAg and iTACT-
HBcrAg to have HBcrAg levels of 
between ≥2.8 Log U/mL and 7 Log 
U/mL.
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conventional HBcrAg (Log U/mL)

Correlation between conventional assay 
and iTACT-HBcrAg is good



Comparison between the rates of HBcrAg detection by iTACT-HBcrAg versus 
conventional HBcrAg in samples from NA-treated patients

Inoue, Tanaka et al. J Hepatol, 2021

Obtained at their last visit (n=161)

Conventional
HBcrAg 



Inoue, Tanaka et al. J Hepatol, 2021

Comparison of assay results of various HBV biomarkers from serial specimens of 
serum obtained over time from 13 patients who developed HBV reactivation

The HBV markers
HBV DNA 

HBcrAg

Comparison between HBcrAg and HBV DNA
Nine and 2 of 13 HBV-reactivated patients were HBcrAg-positive by 
iTACT-HBcrAg before and at HBV DNA positivity, respectively. 

Cut-off (LOQ)
HBsAg ICT-CLEIA: 0.0005 IU/mL
HISCL HBsAg: 0.03 IU/mL
iTACT-HBcrAg: 2.10 Log U/mL
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Comparison of assay results of various HBV biomarkers from serial specimens of 
serum obtained over time from 13 patients who developed HBV reactivation

The HBV markers
HBV DNA 

HBcrAg

Comparison between HBcrAg and HBsAg
Seven and 4 patients were HBcrAg-positive by iTACT-HBcrAg before
and at being HBsAg-positive by ICT-CLEIA, respectively. 
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Cut-off (LOQ)
HBsAg ICT-CLEIA: 0.0005 IU/mL
HISCL HBsAg: 0.03 IU/mL
iTACT-HBcrAg: 2.10 Log U/mL

Regarding the patients with HBV reactivation, iTACT-HBcrAg was 
clearly detectable earlier than high-sensitive HBsAg.
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Comparison of assay results of various HBV biomarkers from serial specimens of 
serum obtained over time from 13 patients who developed HBV reactivation

The HBV markers
HBV DNA 

HBcrAg
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OptiPrep density gradient ultracentrifugation analysis 
was performed for the sera from patient #11

“What kind of particles can we detect??”

Cut-off (LOQ)
HBsAg ICT-CLEIA: 0.0005 IU/mL
HISCL HBsAg: 0.03 IU/mL
iTACT-HBcrAg: 2.10 Log U/mL



OptiPrep density gradient ultracentrifugation analysis 
of pre-HBV DNA detection in a patient with HBV reactivation

From case #11 taken 133 days before HBV DNA was detected

The amount 
of HBcrAg

Density in the 
fractionsEmpty particle

In the early phase of HBV reactivation, 
HBcrAg dominantly detects empty particle
produced mainly from cccDNA.

HBsAg
Undetectable

Inoue, Tanaka et al. J Hepatol, 2021



From case #11 taken 49 days after HBV DNA was detected

The amount 
of HBcrAg

Density in the 
fractions

The amount 
of HBsAg

Empty particle Virion

HBV DNA; undetectable
HBeAg; 2.6 COI
HBsAg; 0.0135 IU/mL (ICT-CLEIA)

Increase of HBcrAg 
(Consequence of HBeAg detection)

Inoue, Tanaka et al. J Hepatol, 2021

OptiPrep density gradient ultracentrifugation analysis 
of post-HBV DNA detection in a patient with HBV reactivation
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• HBV reactivation patients with hematopoietic 
malignancies (n=27)

• Comparison of detection rates by high-sensitivity 
HBcrAg and high-sensitivity HBsAg

Report 2



• HBV reactivation patients（n = 44）
• Comparison of detection rates by iTACT-HBcrAg 

and HBV DNA quantification

Report 3



HBV DNA ≥1.3 log IU/mL
Quantitative

(n = 27)

HBV DNA <1.3 log IU/mL
Qualitative

(n = 17)

NA 
introduction

Yes
(n = 25)

No
(n = 2)

47.1％92.6％

Yes 
(n = 8)

No
(n = 9)

HBV reactivation patients（n = 44）

classified by serum HBV DNA value.Indication 
treated with NA

Patients and methods

Suzuki T, Inoue T and Tanaka Y, et al. J Gastroenterol, 2022
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iTACT-HBsAg

26/27*
(96.3%)

7/17
(41.2%)

7/17
(41.2%)

24/27
(88.9%)

HBV DNA  < 1.3 log IU/mL (n=17)HBV DNA > 1.3 log IU/mL (n=27)

Positivity for iTACT-HBsAg and iTACT-HBcrAg: 
Potential as an indicator of NA treatment introduction

*iTACT-HBcrAg (-)：
iTACT-HBsAg (+)

Positivity rate (%)

Comparison of positivity of iTACT-HBsAg and iTACT-HBcrAg 

Suzuki T, Inoue T and Tanaka Y, et al. J Gastroenterol, 2022
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Who to treat among people with CHB from WHO

Guidelines for the prevention, diagnosis, care and treatment 
for people with chronic  hepatitis B infection
March 2024



HBcrAg detection procedure by HBcrAg-RDT

Immunochromatography kits are 
allowed to stand for 30 minutes 
before being judged.

HBcrAg-RDT 
(Rapid diagnostic test)



Hepatitis B core-related antigen by rapid diagnostic test

Immunochromatography



Performance of HBcrAg-RDT to diagnose 
high HBV DNA levels ≥ 200,000 IU/mL

Country Population Sample type N Sensitivity Specificity
The Gambia Adults Stored sera 284 91% 86%

Cambodia Pregnant
women Stored sera 1194 94% 95%

Cameroon Pregnant
women Stored sera 502 91% 93%

Burkina Faso Postpartum 
mothers

Capillary
blood 154 83% 95%

Shimakawa Y et al., Clin Gastroenterol Hepatol 2022
Vincent JP et al., Global Hepatitis Summit 2023

Introduction of HBcrAg-RDT in Africa and Asia



Summary

Characteristics of iTACT-HBcrAg
Fully automated and quick

Suitable for preclinical examination
10-times higher sensitivity (> 2.1 logU/mL)

For HBV reactivation
iTACT-HBcrAg was detectable earlier and longer than HBV 
DNA and high-sensitive HBsAg.

For screening in resource-limited regions
Quick and enough sensitivity
Detection of all persons to be treated
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