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Abstract 

Chronic hepatitis B is a disease caused by infection with the hepatitis B virus (HBV), whose 

genetic material may exist either in an integrated form within the hepatocyte genome or as 

episomal covalently closed circular DNA (cccDNA). The persistence of cccDNA in host cells 

prevents complete viral eradication, even with effective antiviral therapy. In patients with 

undetectable surface antigen (HBsAg) and absent HBV DNA replication, infection may remain 

in an occult phase (OBI – occult HBV infection). However, during states of 

immunosuppression—such as oncologic or hematologic treatment and allogeneic 

hematopoietic stem cell transplantation (allo-HSCT)—there is a significant risk of viral 

reactivation, which may result in severe liver injury and worsen clinical outcomes. The aim of 

this review is to summarize current data on the mechanisms of HBV reactivation, risk factors, 

preventive strategies, and monitoring approaches in patients after immunosuppressive therapy 

or allo-HSCT. Particular emphasis is placed on the need for individualized therapeutic 

management and regular monitoring of liver function markers, as the clinical presentation does 

not always reflect the true extent of liver injury. Understanding the pathomechanisms of HBV 

reactivation and implementing appropriate preventive strategies remain crucial for improving 

the safety and efficacy of treatment in patients undergoing allo-HSCT. 

 

Objective 

The aim of this review was to summarize current knowledge on HBV reactivation after 

immunosuppressive therapy and allogeneic hematopoietic stem cell transplantation and to 

discuss its clinical significance, risk factors, and preventive strategies, highlighting key aspects 

of diagnosis and management. 

 

Materials and methods 

This article presents a comprehensive narrative review of the current scientific literature on 

hepatitis B virus (HBV) reactivation following allogeneic hematopoietic stem cell 

transplantation (allo-HSCT) or immunosuppressive therapy in general. The review focuses on 

the mechanisms, clinical implications, risk factors, and preventive strategies associated with 

HBV reactivation in this patient population. Relevant publications were identified through 

systematic searches conducted in the PubMed, Google Scholar, and Web of Science databases. 

Additionally, the reference lists of selected articles were reviewed to identify additional studies 

not captured in the primary search. The search strategy included the following key terms and 
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their combinations: “HBV reactivation,” “hepatitis B virus,” “chronic hepatitis B,” “allogeneic 

hematopoietic stem cell transplantation,” “HBV reactivation after allo-HSCT”, 

“immunosuppression,” “antiviral prophylaxis,” and “occult HBV infection.” Inclusion criteria 

comprised: original research articles, clinical studies, case reports, systematic or narrative 

reviews, and clinical guidelines, studies describing clinical outcomes, risk factors, mechanisms, 

or preventive approaches related to HBV reactivation in the context of immunosuppressive 

therapy and allo-HSCT; publications available in English or Polish and accessible in full text. 

Exclusion criteria included: articles not directly related to HBV infection or its reactivation after 

allo-HSCT; papers lacking clinical or mechanistic data; duplicated reports; and conference 

abstracts without peer-reviewed full-text versions. The search and selection process was 

conducted in January 2026. All identified studies were critically analyzed and synthesized to 

provide an updated overview of current knowledge and clinical recommendations concerning 

HBV reactivation. 

 

Keywords 

Hepatitis B virus; HBV reactivation; allogeneic hematopoietic stem cell transplantation; allo-

HSCT; chronic hepatitis B; immunosuppression; antiviral prophylaxis; reactivation risk factors. 

 

Introduction 

Reactivation of hepatitis B virus (HBV) infection is a rapid increase in viral replication in 

individuals with chronic infection (HBsAg-positive) or in patients with a history of infection 

(HBsAg-negative, anti-HBc-positive), which can lead to severe hepatitis, organ 

decompensation and death (Koffas and Gill, 2023; Shi and Zheng, 2020). By definition, this 

condition is a sudden, at least 100-fold increase in HBV DNA concentration in individuals with 

pre-existing viraemia or the detection of HBV DNA or HBsAg in a patient who was previously 

negative for these parameters (Pawłowska et al., 2019). A key element in the pathogenesis of 

HBV reactivation is the persistent presence of covalently closed circular DNA (cccDNA) in 

hepatocyte nuclei. This form constitutes a stable transcriptional template that persists in the host 

organism even after the clinical elimination of surface antigen (HBsAg) from the blood serum 

(Koffas and Gill, 2023; Maya et al., 2007). In a state of immunological homeostasis, viral 

replication is inhibited by a specific cellular and humoral response. The introduction of 

immunosuppressive factors leads to a breakdown in immunological control, resulting in a rapid 

increase in HBV DNA titres and increased expression of viral antigens. As viremia increases, 

hepatocytes are damaged (ALT and AST levels rise), which can cause liver dysfunction 
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manifested, for example, by hyperbilirubinemia, coagulopathy or hypoalbuminaemia. This 

phase may progress to fulminant hepatitis (less common, can be fatal) or end with suppression 

of the inflammatory process through fibrosis, which promotes the development of cirrhosis and 

increases the risk of developing hepatocellular carcinoma (HCC) (Shi and Zheng, 2020). Liver 

cell damage often occurs during the immune reconstitution phase, when the reviving immune 

system recognises and attacks infected hepatocytes, triggering an inflammatory cascade (Choi 

et al., 2019).  

In this paper, we present a review of the available literature describing the scale of the problem, 

risk factors and cases of HBV reactivation (HBVr) in patients undergoing immunosuppressive 

treatment, including those who have undergone allogeneic haematopoietic stem cell 

transplantation (allo-HSCT). In addition, we attempt to answer the question of whether and how 

these conditions can be prevented. 

 

Discussion 

Risk Factors 

The risk of reactivation is determined by the characteristics of the virus, the physiological 

condition of the host and the immunosuppressive strength of the treatment used. The most 

important factor determining the risk of reactivation is the patient's initial serological status – 

HBsAg-positive individuals (carriers) are 5 to 8 times more likely to experience reactivation 

than individuals with latent infection (HBsAg-negative/anti-HBc-positive) (Vutien and Nguyen, 

2025). An example of such a high viral predisposition is also a high baseline HBV DNA titre 

(> 2000 IU/ml) and the presence of HBeAg, which indicates intense replication before the start 

of treatment (Elharabi et al., 2025). The risk is also higher in men, who experience almost three 

times more reactivations. Exposure also increases in older people (over 65 years of age), which 

may be due to weakened immune surveillance associated with the ageing process (Mak et al., 

2023). Liver condition is also an important factor – patients with cirrhosis or advanced fibrosis 

not only experience reactivation more often, but also suffer from more severe hepatitis (Flisiak 

et al., 2018). Patients with haematological malignancies, such as non-Hodgkin's lymphoma 

(NHL), acute lymphoblastic leukaemia (ALL) or multiple myeloma, have a significantly higher 

reactivation rate than those with solid tumours (Mak et al., 2023). This is due to profound 

impairment of humoral and cellular immunity, which under normal conditions controls the 

latency of HBV. During immunosuppressive treatment, the highest risk is posed by therapies 

targeting B lymphocytes, i.e.: 
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      • Anti-CD20 antibodies (e.g., rituximab, obinutuzumab). These cause profound B-cell 

depletion, which removes control over the virus's cccDNA and can lead to reactivation even a 

year after the end of therapy (Vutien and Nguyen, 2025; Yeo et al., 2008). 

       • CAR-T cell therapies. Modern treatments using programmed T lymphocytes lead to long-

term B lymphocyte aplasia, which creates a risk of very late reactivation (Gentile and Antonelli, 

2019). 

       • Anthracyclines (e.g., doxorubicin). These drugs can directly stimulate viral replication by 

affecting viral promoters (p21 pathway) (Pawłowska et al., 2019; Mak et al., 2023). 

       • Glucocorticosteroids: The use of doses above 20 mg of prednisone per day for more than 

4 weeks classifies the patient as high risk, as steroids directly stimulate HBV gene expression 

through specific steroid response elements in the viral genome (Pawłowska et al., 2019; Vutien 

and Nguyen, 2025). 

Anti-cancer therapies with drugs such as tyrosine kinase inhibitors (TKIs), checkpoint 

inhibitors (ICIs) and proteasome inhibitors also carry risks (Elharabi et al., 2025; Doyle et al., 

2019).  

Analysis of current epidemiological data and the results of multicentre clinical trials indicates 

that the scale of HBV reactivation is closely correlated with the patient's serological profile and 

the aggressiveness of the therapeutic protocol used. In HBsAg-positive patients (carriers) 

undergoing standard anticancer chemotherapy without antiviral protection, the frequency of 

reactivation is estimated at 20–50%, with peak replication usually occurring shortly after the 

withdrawal of cytostatics (Pawłowska et al., 2019). In extremely high-risk groups, such as 

patients with lymphomas or those undergoing transplantation procedures, these rates are even 

more alarming. Without pharmacological prophylaxis, reactivation is reported in 45–81% of 

carriers with lymphoma, and in the case of allogeneic stem cell transplantation (allo-HSCT), 

the frequency ranges from 14% to 78%. An extremely high risk, ranging from 50% to 94%, 

also applies to kidney transplant recipients who are HBV carriers, which drastically reduces the 

patient's chances of survival without appropriate treatment (Shi and Zheng, 2020; Liu et al., 

2022; Scott and Chan, 2017).  

In the population of patients with past or latent infection (HBsAg-negative, anti-HBc-positive), 

the overall risk of reactivation is lower, typically ranging from 0.3% to 10% (Pawłowska et al., 

2019; Shi and Zheng, 2020). Statistics show a clear disproportion between haematological 

diseases, where the reactivation rate averages 10.9%, and non-haematological diseases, where 

the rate drops to 3.6%. The use of rituximab (anti-CD20) is particularly dangerous – in this 

group, the cumulative 2-year risk of replication recurrence in people with latent HBV reaches 
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as high as 41.5% (Papatheodoridis et al., 2022). In the course of allo-HSCT procedures in 

patients with a history of HBV infection, the frequency of reactivation varies widely from 2.6% 

to 42.9%, depending on the depth of immunosuppression and the presence of graft-versus-host 

disease (Viganò et al., 2010; Hammond et al., 2009). In rheumatology, on the other hand, in 

patients receiving anti-TNF treatment, the risk is relatively lower, ranging from 1.7% to 5% 

(Shi and Zheng, 2020). 

The introduction of modern targeted and cell therapies increases the population of patients who 

should be monitored for HBV reactivation. In patients with DLBCL who are HBV carriers 

undergoing CAR-T cell therapy, reactivation is reported at a rate of 20%, despite the use of 

prophylaxis in some of them (Mak et al., 2023). In the treatment of multiple myeloma with anti-

CD38 antibody (daratumumab), the risk in patients with a history of infection is approximately 

6.5% (Pawłowska et al., 2019). Tyrosine kinase inhibitors (TKIs) used in leukaemia are also 

associated with a 26% reactivation rate in HBV carriers, while checkpoint inhibitors (ICIs) 

show a risk of between 0.5% and 5.3% (Agency for Health Technology Assessment and Tariff 

System [AOTMiT], 2019).  

The clinical consequences of the lack of virological surveillance and reactivation prophylaxis 

are significant: nearly 40% of patients with reactivation develop clinically overt hepatitis, and 

the mortality rate in the event of organ failure in this population is reported to be between 30% 

and even 50% (Cui et al. , 2010; Garg et al., 2010). These statistics confirm that the 

implementation of prophylaxis based on potent nucleoside analogues (entecavir, tenofovir) is 

essential, as it reduces the above risks to below 2–6% (Su et al., 2018; Cheung et al., 2020). 

 

Literature review 

Analysis of documented clinical cases of HBV reactivation reveals an extremely diverse 

pathophysiological picture, in which the course of the phenomenon depends on the precise 

interaction between the biology of the haematological tumour and the mechanism of action of 

the immunotherapy used. The spectrum of clinical manifestations described in the literature 

ranges from asymptomatic virological incidents, detected only through rigorous monitoring of 

HBV DNA titres, to fulminant liver failure with a high mortality rate. Cases involving modern 

therapeutic protocols, such as CAR-T cell therapies or the use of monoclonal antibodies, as well 

as stem cell transplantation, which, due to the induction of profound and persistent B-cell 

aplasia, pose a risk of atypical or very late reactivation, occurring even more than a year after 

the end of oncological treatment. The following summary of case reports illustrates the critical 

diagnostic challenges faced by clinicians in the era of personalised medicine, taking into 
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account both standard replication recurrences and rarer phenomena such as reactivation despite 

acquired post-vaccination immunity. 

The problem of reactivation of latent HBV infection was addressed in the literature more than 

20 years ago. At that time, Knöll et al. described a series of cases of patients after allo-HSCT 

with current latent HBV infection. The study showed that 50% of patients (3 out of 6 studied) 

experienced so-called reverse seroconversion, i.e. the reappearance of HBsAg antigen in serum. 

This is a significantly higher rate than that reported in earlier studies (the authors report a range 

of 14–20%). Reactivation occurred on average between 12 and 22 months after transplantation. 

In most patients (2 out of 3), it proceeded without obvious clinical symptoms or liver damage, 

but these patients became chronic carriers of the virus with high viremia levels. Only one patient 

showed a moderate increase in liver enzymes (ALT), followed by spontaneous elimination of 

HBsAg. The authors emphasise that the use of sensitive HBV-DNA tests allows the detection 

of reactivation as early as 2 –4 months before the onset of serological changes, which justifies 

the need for rigorous genetic monitoring of all patients with a history of HBV infection, 

especially those undergoing intensive immunosuppression or struggling with chronic graft-

versus-host disease (Knöll et al., 2004). 

M. Yamamoto et al. describe the case of an 18-year-old patient diagnosed with acute 

lymphoblastic leukaemia (ALL) who, after chemotherapy and bone marrow transplantation, 

experienced reactivation of the infection despite having been vaccinated in childhood. During 

virus genotyping tests, it was determined that the patient had been infected during delivery by 

his sick mother. Despite this, the body managed to keep the HBV infection latent for the next 

18 years – prior to allo-HSCT, the patient's serological status was negative (Yamamoto et al., 

2019). This situation illustrates how profound immune suppression can be in haematological 

cancer patients. It has been repeatedly shown that chemotherapy can contribute to the 

disappearance of anti-Hbs antibodies, especially if they were present in low titres before the 

start of treatment (Choi et al., 2019). Such patients are particularly vulnerable to the 

development of overt infection.  

Cases of reactivation have also been reported in patients with chronic myeloid leukaemia 

treated with tyrosine kinase inhibitors (e.g. imatinib). An article by Hailan et al. from 2021 

describes the clinical case of a 46-year-old man diagnosed with chronic myeloid leukaemia 

(CML) in the chronic phase with a history of hepatitis B virus (HBV) infection. As part of first-

line therapy, the patient was treated with imatinib, a tyrosine kinase inhibitor (TKI). Due to the 

growing number of reports of HBV reactivation (HBVr) in patients treated with TKIs, the 

doctors decided to include lamivudine prophylaxis, despite the lack of clear guidelines in 
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international recommendations for this group of drugs. After 6 months of therapy, the patient 

achieved an optimal response to CML treatment (a significant decrease in BCR-ABL1 levels 

from 84% to 3% IS). The combination therapy (imatinib and lamivudine) was well tolerated, 

with no adverse events or signs of HBV reactivation. The paper highlights the lack of clear 

guidelines on HBVr prophylaxis and monitoring in the context of TKI use, suggesting the need 

for routine screening before starting treatment. It is crucial to determine baseline liver function 

and monitor it regularly (in the case described, at 1, 3 and 6 months of treatment) (Hailan et al., 

2021). 

In addition, as advances are made in the treatment of haematological diseases, new treatment 

strategies are emerging. Although the risk of adverse events during such therapies is still being 

explored, there are reports of HBV reactivation in patients undergoing CAR-T therapy. 

Monoclonal antibodies used after allo-HSCT in the treatment of chronic graft-versus-host 

disease (GVHD), i.e. blinatumomab in the case of disease recurrence, as well as rituximab, 

ruxolitinib, and ibrutinib acting on B and/or T lymphocytes, may lead to virus reactivation, as 

confirmed by numerous case reports (Li et al., 2022; Wei et al., 2019; Yang et al., 2020).  

Noteworthy is the case report by Li et al. (2022) of a 3-year-old girl with relapsed acute T-cell 

lymphoblastic leukaemia and concomitant HBV infection (baseline viraemia >10^8 IU/ml). 

The young patient underwent CAR-T (CD7) cell therapy as a bridge to allogeneic 

haematopoietic stem cell transplantation (HSCT). Thanks to intensive antiviral treatment 

(entecavir, tenofovir, HBIG immunoglobulins), liver function was maintained within normal 

limits and viraemia was reduced to undetectable levels, making this the first report on the safety 

of CAR-T in such a young child with HBV. The relationship between cancer therapy and the 

course of HBV is critical in this case, as the intensive treatment protocol (conditioning for 

transplantation and the action of CAR-T lymphocytes) led to a complete breakdown of immune 

surveillance of the virus, which, in the absence of pharmacological protection, would allow 

uncontrolled replication from the persistent form of cccDNA and the development of fulminant 

hepatitis (Li et al., 2022). This case emphasises that in the era of modern immunotherapies, 

even unusual treatment regimens for haematological malignancies require rigorous virological 

monitoring and often indefinite use of antiviral drugs in patients with HBV. 

In contrast to the above success, there are also unsuccessful cases of reactivation of infection, 

as reported in an article by Wei J. et al. A 54-year-old female patient with diffuse large B-cell 

lymphoma (DLBCL) was described as having a resolved HBV infection – HBsAg-negative 

among with  presence of anti-HBc and anti-HBs antibodies. As part of her cancer treatment, the 

patient received sequential infusions of anti-CD19 and anti-CD22 CAR-T cells. Despite long-
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term, 26-month antiviral prophylaxis, the patient discontinued treatment on her own shortly 

after completing immunotherapy. After remission of the underlying disease, severe HBV 

reactivation occurred, manifesting as acute liver damage. Despite the reintroduction of antiviral 

treatment, liver failure progressed. Despite the addition of entecavir, the treatment proved 

ineffective. The patient died due to rapid deterioration of liver function and hepatic coma. This 

case highlights the importance of reactivation prophylaxis in patients with a history of HBV 

infection, both before and after immunosuppressive treatment (Wei et al., 2019). 

Prophylaxis  

In many countries around the world, including Poland, recommendations are in place regarding 

procedures to prevent HBV reactivation. Depending on the risk of this phenomenon occurring, 

strict monitoring of the patient's serological status and liver function is carried out, or antiviral 

prophylaxis is administered. It is therefore essential to identify infected patients before starting 

any anticancer therapy. 

Comprehensive screening and risk-adjusted prophylaxis are key to preventing hepatitis B virus 

(HBV) reactivation in patients undergoing any immunosuppressive or anticancer therapy. All 

leading scientific societies, including AGA, APASL, AASLD, EASL and ASCO, recommend 

determining basic virological parameters before starting treatment (Cornberg et al., 2025; Lau 

et al., 2021; Hwang et al., 2020; Conners et al., 2023; Chou et al., 2020). The recommended 

test panel includes: 

       • HBsAg (surface antigen) – as an indicator of active infection. 

       • anti-HBc (antibodies against core antigen) – a key marker of past contact with the virus, 

indicating the presence of cccDNA in the liver. 

       • anti-HBs – a marker of immunity (post-vaccination or post-infection). 

       • HBV DNA (quantitative) – recommended for all HBsAg-positive and anti-HBc-positive 

individuals prior to high-risk therapies (Mak et al. 2023). 

The anti-HBc test is particularly important because it enables the detection of patients with 

latent or healed infection in whom the virus persists in the liver in the form of cccDNA despite 

negative HBsAg (Raimondo et al., 2006, Yuen et al., 2008). In this case, patients may often be 

unaware of the presence of infection. If HBsAg or anti-HBc is positive, quantitative HBV DNA 

testing is necessary as a starting point for monitoring and evaluating the effectiveness of 

prophylaxis (Ali et al., 2025).  

The choice of pharmacological prophylaxis strategy depends on the serological profile and 

planned treatment. In HBsAg-positive patients (regardless of HBV DNA level) who are at high 

risk of reactivation (up to 70% in lymphomas), mandatory antiviral prophylaxis is significantly 
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more effective than pre-emptive treatment, and the number of patients needed to treat to prevent 

one reactivation (NNT) is only three (Cornberg et al., 2025; AOTMiT, 2019; Hsu et al., 2008; 

Lau et al., 2003). In HBsAg-negative, anti-HBc-positive patients, the risk of reactivation 

depends on the therapy used; with high-risk drugs such as anti-CD20 antibodies or 

haematopoietic stem cell transplantation (HSCT), routine pharmacological prophylaxis is 

recommended, as the cumulative 2 -year risk of reactivation can reach 10–41.5%, while in 

moderate- or low-risk therapy, a pre-emptive treatment strategy is acceptable, consisting of 

monitoring ALT activity and HBV DNA levels every 1–3 months (Mak et al., 2023; Seto, 2015). 

Currently, prophylaxis is based on potent nucleoside or nucleotide analogues with a high 

genetic barrier to resistance, such as entecavir (ETV), tenofovir disoproxil (TDF) or tenofovir 

alafenamide (TAF); the use of lamivudine is no longer recommended due to the high risk of 

developing resistant strains. Studies have shown that ETV reduces the risk of reactivation to 

6.6% compared to 30% for LMV (AOTMiT, 2019; Chou et al., 2020; Cornberg et al., 2025). 

Modern therapies, including CAR-T cell therapy, BTK inhibitors and checkpoint inhibitors, are 

associated with profound and prolonged immunosuppression, requiring prolonged prophylaxis 

or close monitoring of patients. Individuals undergoing allogeneic HSCT are an extreme risk 

group, with a reactivation rate without prophylaxis of 14–78% and mortality rates as high as 

22%; prophylaxis should be started at least one week before conditioning, also taking into 

account the serological status of the donor (Mindikoglu et al., 2006; Gentile et al., 2017). The 

duration of prophylaxis should be individualised: in standard moderate-risk chemotherapy, 

drugs are used for 12 months after the end of treatment, while in high-risk therapy (anti-CD20, 

CAR-T, HSCT), prophylaxis is continued for 18–24 months, and in allo-HSCT recipients with 

chronic graft-versus-host disease, antiviral treatment may be continued indefinitely during 

immunosuppression or the presence of GVHD (Ali et al., 2025; AOTMiT, 2019; Pawłowska et 

al., 2019). Both before deciding to discontinue therapy and after discontinuing antiviral 

treatment, it is necessary to monitor ALAT and HBV DNA every 3 months for at least one year 

for early detection of late reactivation (Pawłowska et al., 2019). 

In Poland, funding is available under the drug programme for two antiviral drugs that are 

nucleoside/nucleotide analogues (AN): entecavir and tenofovir for patients who have 

undergone organ/haematopoietic cell transplantation or who are eligible for biological 

treatment with a high/intermediate risk of reactivation or who are being treated for HCC. The 

drug is provided for the entire duration of therapy associated with the above-mentioned risk and 

additionally for 18 months after its completion, and if the relevant criteria are met, even without 

time limits (AOTMiT, 2019). On the other hand, patients with a previously established 
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diagnosis of HBV infection who are treated with AN should continue this therapy if it is 

effective (HBV DNA remains undetectable) (Pawłowska et al., 2019).  

The implementation of systematic screening and prophylaxis based on modern analogues 

allows for the safe conduct of the most aggressive haematological therapies, minimising the 

risk of death from liver causes. 

It should be remembered that despite following the recommendations, long-term treatment after 

allo-HSCT and good tolerance of the therapy, immunological destabilisation may occur, 

resulting in HBV reactivation and massive virus replication, leading to acute liver damage. This 

is consistent with meta-analyses documenting that the use of reactivation prophylaxis reduces 

the risk of its occurrence but does not eliminate it completely (Su et al., 2018; Cheung et al., 

2020). The effectiveness of antiviral treatment depends on many factors related to the patient's 

health, underlying disease, treatment used, and serological status prior to the start of 

immunosuppression.  

Summary 

Reactivation of chronic, latent HBV infection is a significant problem in patients undergoing 

immunomodulatory therapies. Hematooncology patients, particularly those following 

allogeneic hematopoietic cell transplantation, are at significant risk, particularly due to the need 

for both chemotherapy and immunosuppressive medications. Despite recommendations for the 

prevention of HBV reactivation, the complexity of treatment in similar cases requires 

individualization of the therapeutic process, depending on the patient's clinical condition, 

comorbidities, and existing pharmacotherapy. Furthermore, the lack of correlation between the 

clinical presentation (patient well-being, abnormalities in physical examination) and the stage 

of disease progression, as reflected in laboratory tests, is worth emphasizing. In each case of 

reactivation of the infection, the primary goal should be to normalize liver enzyme activity as 

quickly as possible, which translates into minimizing the risk of liver damage, and then to 

achieve seroconversion in the "e" system (obtaining anti-HBe antibodies in HBeAg-positive 

patients) and a state in which viral DNA is no longer present in the blood, which means the 

infection has returned to a latent state. More importantly, reactivation of HBV infection should 

be prevented by identifying and then monitoring patients at risk. 
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