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Abstract Hepatitis B reactivation in patients receiving

immunosuppressive therapy is not an uncommon event

because of upsurge in the development of more potent and

new immunosuppressive therapy (IST) including mono-

clonal antibodies leading to profound B cell depletion.

However, this condition is still not being commonly made

known to practising clinicians. More importantly, serious

adverse outcomes including liver decompensation and

death have been reported from time to time. This is likely

related to the insufficient efforts to disseminate the

knowledge or inattentive attitude from clinicians towards

the need for hepatitis B virus screening before starting IST.

It is of crucial importance, as these adverse outcomes are

largely preventable by prophylactic or early treatment by

antiviral agents. The risk of hepatitis B reactivation

depends on the type and duration of the IST, patient

characteristics and disease conditions. While we are

eagerly waiting for a more cohesive consensual manage-

ment recommendations from the different specialties who

are involved in managing these patients, consolidated data

are readily available for clinicians to define whether their

patients would have a low or a high risk of hepatitis B

reactivation. A management strategy without ambiguity

should be formulated.

Introduction

Hepatitis B virus (HBV) reactivation in chronic hepatitis B

patients undergoing chemotherapy/immunosuppressive

therapy (IST) was first described in the literature in 1975

by Wands et al. [1]. It was found that HBV reactivation

could occur in both hepatitis B surface antigen (HBsAg)-

positive and -negative patients. The latter is now usually

referred as patients with resolved infection or patients with

occult hepatitis B infection (OBI). The occurrence of HBV

reactivation is related to several possible mechanisms.

HBV replication increases as a result of the stimulation of

the glucocorticoid responsive element of the viral genome

through the use of a steroid as one of the components of the

IST/chemotherapy. IST may also repress lymphocyte

functions and inhibit the production of effector cytokines,

e.g., tumor necrosis factor alpha and interferon gamma [2].

Finally, with the immune rebound after withdrawal of the

IST, immune-mediated hepatic damage occurs and leads to

hepatic inflammation. HBV reactivation may end up with

an unremarkable course, but can also cause irreversible

liver damage leading to hepatic decompensation and even

mortality. The outcome of HBV reactivation depends on

the severity of the flares and also the baseline functional

status of the liver, e.g., the presence of advanced fibrosis

and cirrhosis.

Awareness and perception

According to a study in 2012 surveying practising oncol-

ogists in the United States, 20 % of them would not per-

form any type of screening for HBV before the start of IST

[3]. The negligence of this important issue is further

underlined by the finding that less than 40 % of them
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would perform screening for HBV even in patients who

were known to have high-risk factors for HBV infection or

a history of hepatitis.

This unsatisfactory phenomenon seems to be improving

according to an Italian questionnaire study reported in 2014

[4]. There was a higher level of awareness of the issue of

HBV reactivation in specialists managing hematological

malignancies. Over 91 % of them were aware of the

problem of HBV reactivation as a consequence of IST.

More than 93 % of them would perform screening for

HBV. It is, however, not known whether the conclusion

obtained through questionnaire survey reflects the actual

practising situation in the real world setting. A recent study

done in United States, published in the issue of this journal,

showed that of the 17 patients with HBV reactivation

secondary to IST admitted/transferred to a tertiary center

over the last 15 years, only 3 patients were screened for

HBV prior to IST [5]. Because of the lack of awareness of

the problem, 15 patients were only prescribed antiviral

agents 1–60 days after admission. Consequently, there

were 3 deaths, including 1 of the 2 patients who had

received liver transplantation. The study also examined the

temporal figure of hospital admission over 15 years. It was

found that there was no trend of decline of hospital

admission due to HBV reactivation. This indirectly sug-

gested that awareness of prevention of HBV reactivation

by the most effective means of HBV screening prior to IST

has not increased among clinicians over the years.

An even more worrisome situation is that only 17 % of

patients received HBV testing before initiation of

chemotherapy in a study from China [6], a region with high

prevalence of HBV disease. It is of urgent and paramount

importance to increase clinicians’ awareness and percep-

tion of the potential life-threatening outcome of HBV

reactivation, an adverse outcome which is totally avoid-

able, in patients receiving IST.

Current knowledge of HBV reactivation

Rate of HBV reactivation

The chance of HBV reactivation obviously depends on (1)

types and intensity of IST, (2) the duration of IST, and (3)

the patient population. There are very few prospective

studies to examine the chance of HBV reactivation in OBI

patients. Most of the studies examining the rate of HBV

reactivation were performed in HBsAg-positive popula-

tions. It was found that, compared to standard cytotoxic

chemotherapy without corticosteroid, the addition of cor-

ticosteroid increased the incidence from 38 to 73 % [7].

According to some studies on biologics, anti-TNF was

associated with an approximately 15–35 % chance of HBV

reactivation in HBsAg-positive patients [8]. For OBI sub-

jects, the incidence was found to be 3 %. For the currently

commonly used anti-CD 20, rituximab, the HBV reacti-

vation incidence increased by fivefold [9]. According to

two recent studies, the incidence of HBV reactivation in

HBsAg-positive patients receiving rituximab was around

40–59 % [10, 11].

Factors affecting the rate of HBV reactivation

1. Patient gender and underlying malignancy

It has been shown that male patients had a higher chance of

HBV reactivation compared to female patients [12].

Patients with lymphoma had a higher risk of HBV reacti-

vation compared to other types of malignancy. However,

the intensity of immunosuppression exerted by different

regimens of IST used in different types of malignancy may

be the confounding factor.

2. Categories of immunosuppressive therapy

There are at least 5 groups of diseases in which IST is

commonly used as standard therapy. These include

malignancy (solid tumor), hematological conditions

including malignancy and hematopoietic stem cell trans-

plantation (HSCT), gastrointestinal diseases, rheumato-

logical/autoimmune diseases and dermatological diseases.

IST is also used in patients receiving organ transplantation

to prevent rejection.

In addition to steroids, among the common chemother-

apy agents, the anthracycline group is associated with a

higher chance of HBV reactivation. There are now newer

groups of agents which are associated with HBV reacti-

vation. These include (1) biologics, in particular, anti-tu-

mor necrosis factor (anti-TNF), e.g., infliximab,

adalimumab and etanercept, and (2) monoclonal antibodies

against B cell surface antigens, anti-CD 20, e.g., rituximab

and ofatumumab. Apart from the specific agents used in the

IST, the duration of IST is also an important factor for

HBV reactivation. Prolonged immunosuppressive therapy,

e.g. in HSCT, is associated with a more long-standing risk

of HBV reactivation. According to a study enrolling

HBsAg-negative and anti-HBc-positive patients, the

cumulative rates of HBsAg seroreversion were 13 and

22 % at 1 and 5 years of follow-up, respectively [13].

3. HBV serology

HBsAg-positive patients

Because of the considerable high rate of HBV reactivation

mentioned above, it is universally recommended that

HBsAg-positive patients undergoing IST should be
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prophylactically treated with anti-viral agents. However,

the duration of coverage with the antiviral therapy for

patients for whom the baseline HBV DNA is lower than

2000 IU/mL and/or without serious liver disease including

advanced liver fibrosis or cirrhosis, is still controversial. In

general, antiviral therapy should be continued for at least

6 months after conventional chemotherapy and at least

12 months after rituximab-containing IST, although HBV

reactivation has been seen even after 12 months of cessa-

tion of rituximab [14, 15]. Because of the prolonged

immunosuppression in HSCT, a longer duration of anti-

viral therapy is usually required.

HBsAg-negative and anti-HBc-positive patients

According to recent studies [14, 16], the HBV reactivation

rate in anti-HBc positive patients receiving rituximab-

containing IST ranges from 8.3 to 42 %. A preliminary

study of HSCT anti-HBc positive patients showed that the

HBV reactivation was 37 % [17]. In studies examining

anti-TNF, the HBV reactivation rate was less than 5 % [8,

18]. Across all studies, the association between high titers

of anti-HB level and a low rate of HBV reactivation were

consistently shown [14, 19–21]. However, recommenda-

tions using anti-HB level to define high or low risk of HBV

reactivation are not yet firmly established.

A consensual approach for HBsAg-negative, anti-HBc-

positive patients has not been reached between hepatolo-

gists and oncologists. Most clinicians would adopt a regular

4–12 weekly ‘‘HBV DNA monitoring’’ and initiate treat-

ment with antiviral therapy when there is detectable HBV

DNA. This has been proven to be successful, as there are no

hepatitis events when treatment is given at this stage. Other

clinicians would adopt a prophylactic approach even when

HBV DNA is not detectable, especially for patients

receiving high-risk IST regimens. There exist no good data

on the outcome of patients who receive no treatment when

the HBV DNA levels are low, e.g.,\2000 IU/mL at the

time of HBV reactivation. The clinical significance of

transient low HBV DNA during/after IST treatment is not

known. Some patients have very low transient

detectable HBV DNA which would become undetectable in

subsequent follow-up without administration of antiviral

treatment.

HBsAg-negative and anti-HBc-negative patients

Patients who are negative for both HBsAg and anti-HBc

are ‘‘safe’’ patients in term of the chance of HBV reacti-

vation, although there exists an entity of sero-negative

OBI. The chance of HBV reactivation is quite low. A more

cautious approach is to monitor the HBV DNA only in

patients receiving high-risk IST, e.g., in patients receiving

rituximab and in patients with HSCT. However, the inter-

val of monitoring is yet to be decided.

The incidence of HBV reactivation in patients with

different HBV serology and receiving different IST regi-

mens is listed in Table 1.

4. Choice of antiviral therapy

As the first approved oral antiviral agent, lamivudine has

been used as a prophylactic agent to reduce the rate of

HBV reactivation in patients undergoing IST. It has been

shown that the risk of HBV reactivation could be reduced

by 79 % when lamivudine was used in these patients [2].

Because of its disadvantage of a high rate of viral mutation

and the availability of more potent antiviral agents with

very low rates of viral resistance development, entecavir

and tenofovir are now replacing lamivudine in many cen-

ters. According to a study in China, the use of entecavir

Table 1 Incidence of HBV

reactivation in patients with

different HBV serology and

receiving different

immunosuppressive therapy

Incidence of HBV reactivation

HBsAg-positive subjects

(%)

HBsAg-negative, anti-HBc-positive

subjects (%)

Systemic chemotherapy 24a–48b \3d

Rituximab/steroid containing regimens 59c 8e–42f

HSCT/organ transplantation [50d 37g

HSCT haematopoietic stem cell transplantation
a See Ref. [23]
b See Ref. [24]
c See Ref. [11]
d See Ref. [25]
e See Ref. [16]
f See Ref. [14]
g See Ref. [17]
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caused a further 23 % reduction of HBV reactivation and a

13 % reduction of HBV-related hepatitis when compared

with lamivudine [22]. It was also associated with less

disruption of chemotherapy. The more favorable outcome

of using entecavir compared to lamivudine is also sup-

ported by another Korean study [10].

Conclusions

HBV reactivation has become an important problem in

overt or occult HBV patients receiving IST, especially in

the era of more potent anti-cancer and B cell depletion

therapeutic agents. The risk has been defined with more

solid evidence from prospective studies. Efforts should be

made in disseminating this knowledge to practising hepa-

tologists and oncologists. The emphasis should be on pre-

IST screening for HBsAg and anti-HBc, and on treating or

monitoring HBV DNA levels during and after the IST. By

implementation of this recommendation, the occurrence of

hepatitis flares, hepatic decompensation and liver mortality

can be largely prevented.
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