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HBV life cycle

Zoulim et al. J Hep 2024
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Immunopathology of Chronic HBV Infection
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Guidotti, Science 1999; Guo, J. Virol 2000; Kakimi J Exp Med 2000; Zhu J Virol 2001 



Werle-Lapostolle et al. Gastroenterology 2004

Persistence of cccDNA during the natural history of 

chronic hepatitis B
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Occult HBV infection: 

detection of HBV-DNA in the 

serum or  liver tissue of  

HBsAg negative patients, 

both anti-HBc positive or 

negative

Torbenson M. et al, Lancet Infectious Diseases 2002 



HBV-DNA

Serum

Virions

replication

Serum HBV-DNA decline: 

reduction of replication

Serum HBsAg decline: 

reduction of cccDNA amount

and/or cccDNA/integrants

transcription/mRNAs translation

Virions   +   defective particles
(exceeding virions by a factor of 102-105 )

HBsAg

replication cccDNA/integrants

trascriptional

activity

Brunetto et al, J Hepatol 2010
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anti-HBc
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HBV carrier (occult or overt)

Chemotherapy 

immunosuppression
Decreased immune recognition

of HBV-infected hepatocytes

Increased HBV replication

serum HBV DNA

intrahepatic HBcAg

number of productively HBV-infected hepatocytes

Adapted from  Lalazar G et al. Br J Hematol 2007 

Rebound immune recognition

of HBV-infected hepatocytes

Restored T-cell 

functionupon  

immunosuppression 

withdrawal 

Direct stimulation by 

specific drugs

(steroids)



DEFINITION of HBV REACTIVATION

Anti-HBc +               Seroreversion (SR):  re-emergence of HBsAg

HBeAg Neg.  Viral Breakthrough (BKT): increase of viremia > 1 Log,

Infection  Clinical event: transition to CHB (BKT with ALT elevation)

CHB  Clinical event: BKT with ALT elevation / progression of liver damage

Marzano et al. DLD 2017



Rituximab - HSCT
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Risk stratification for HBV reactivation
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Incidence of HBV Reactivation in Cancer HBsAg Positive

Patients undergoing Chemotherapy

No.  of 

studies

Cancer  type Chemotherapy

regimens

No. HBsAg +  

patients

HBV 

reactivation 

%

5
Various 

solid cancer

Systemic 

chemotherapy 429 20 – 37%

2
Breast 

cancer

Systemic 

chemotherapy 50 19 - 41%

3 HCC

Systemic   

chemotherapy

TACE

218 25 - 36%

4 Lymphoma Systemic 

chemotherapy

117 38 - 48 %

W. Yeo and P.J. Johnson, Hepatology 2006



Incidence of HBV reactivation in HBsAg neg/anti-HBc pos

patients with lymphoma undergoing cytotoxic 

chemotherapy 

Chemotherapy

with Rituxmab

Chemotherapy

without Rituxmab

Treated  

Patients  

Rate of  HBV 

Reactivation

Treated 

patients 

Rate of HBV  

reactivation 

E. Angelucci, 

Haematologica ‘08

74 2 (2.7%) 245 2 (0.8%)

Yeo W,                           

J Clin Oncol. 2009 

21 5 (23.8%) 25 0

Ji D,                            

Eur J Haematol. ’10

43 1 (2.3%) 45 0

Matsue K,            

Cancer. 2010 

56 5 (8.9%)

Niitsu N,                         

J Clin Oncol. 2010 

51 6 (12%)

Koo YX

Cancer,  2010

46 1 (2.1%) 



Risk of HBV reactivation in HBsAg neg/anti-HBc pos

patients with Hemopoietic Stem Cell Transplantation 

(HSCT)  

Authors Patients with 

HSCT 

Rate of HBV 

reactivation 

Viganò et al.

Bone Marrow Transplant. 2010

50 6 (12%)

Ramos CA et al.     

Biol Blood Marrow Transplant. 2010

76 9 (11.7%)

Ceneli O et al.

World J Gastroenterol. 2010

35 2 (5.7%)

Hammond SP et al 

Biol Blood Marrow Transplant. 2009

61 12 (19.7%)

Matsue K et al 

Eur J Haematol. 2009

21 6 (28.5%)



The risk of HBV reactivation can be classified as: 

high (>10%), moderate (1–10%) or low (<1%).

Prophylaxis should continue for at least 12 months 

(18 for rituximab-based regimens) after cessation of 

the immunosuppressive treatment and discontinued 

only if the underlying disease is under remission

Liver function tests and HBV DNA should be tested 

every 3 to 6 months during prophylaxis and for at 

least 12 months after NA withdrawal

If viremic, they should be treated 

similarly to HBsAg-positive patients.

These subjects can be tested for 

serum HBV DNA before 

immunosuppression. 

HBV DNA not detected

Risk:         >10% <10% 

Prophylaxis with

ETV or TDF or 

TAF (even LAM)

Surveillance and 

early (preemptive) 

treatment

For selected clinical settings:

poor compliance, long term, new drugs, 

concomitant conditions...etc



APASL

Guidelines



HBV riactivation during/after DAAs treatment in HBV-HCV co-infected patients

Colombatto et al. JCM 2022



APASL Guidelines



www.bccancer.bc.ca/terms-of-use. 







HBV exposed patients and immuno-suppressive treatment

CONCLUSIONS

An appropriate management requires:

1. characterization of HBV infection phase

2. the definition of the individual risk of 

HBV reactivation according to the phase

of infection, the underlying diseases

and the type of immuno-suppressive

treatment

3. the identification of the most appropriate 

antiviral treatment to prevent HBV 

reactivation
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