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A B S T R A C T

Purpose
This updated provisional clinical opinion presents a revised opinion based on American Society of
Clinical Oncology panel consensus in the context of an evolving database.

Context
Despite the 2010 provisional clinical opinion recommendation, there is still evidence of suboptimal
hepatitis B virus (HBV) screening among patients at high risk for HBV infection or HBV reactivation
after chemotherapy. This updated provisional clinical opinion introduces a risk-adaptive strategy to
identify and treat patients with HBV infection to reduce their risk of HBV reactivation.

Provisional Clinical Opinion
Medical providers should screen by testing patients for HBV infection before starting anti-CD20
therapy or hematopoietic cell transplantation. Providers should also screen patients with risk
factors for HBV infection. Screening should include both hepatitis B surface antigen (HBsAg) and
hepatitis B core antibody (anti-HBc), because reactivation can occur in patients who are HBsAg
positive/anti-HBc positive or HBsAg negative/anti-HBc positive. Either total anti-HBc or anti-HBc
immunoglobulin G (not immunoglobulin M) test should be used. Clinicians should start antiviral
therapy for HBsAg-positive/anti-HBc–positive patients before or contemporaneously with cancer
therapy and monitor HBsAg-negative/anti-HBc–positive patients for reactivation with HBV DNA
and ALT levels, promptly starting antivirals if reactivation occurs. Clinicians can initiate antivirals for
HBsAg-negative/anti-HBc–positive patients anticipating cancer therapies associated with a high
risk of reactivation, or they can monitor HBV DNA and ALT levels and initiate on-demand antivirals.
For patients who neither have HBV risk factors nor anticipate cancer therapy associated with a
high risk of reactivation, current evidence does not support HBV screening before initiation of
cancer therapy. Two panel members provided a minority viewpoint, involving a strategy of
universal HBsAg and selective anti-HBc testing.

J Clin Oncol 33:2212-2220. © 2015 by American Society of Clinical Oncology

INTRODUCTION

In 2010, the American Society of Clinical Oncology
(ASCO) published a provisional clinical opinion
(PCO) on chronic hepatitis B virus (HBV) infection
screening in patients receiving cytotoxic chemother-
apy for the treatment of malignant diseases.1 PCOs
offer timely clinical direction to ASCO membership
after publication or presentation of potentially
practice-changing information. PCOs are updated
periodically on the basis of review of recently pub-
lished data.

This PCO update presents a revised clinical
opinion that summarizes the results of the literature
review and analysis completed for the update, re-
views key concepts and introduces a risk-adaptive

clinical algorithm to help clinicians identify and
treat patients with HBV infection to reduce their risk
of HBV reactivation resulting from cytotoxic or im-
munosuppressive therapy, and outlines an agenda
for future research. Although the evidentiary base
remains weak, the update offers clinically practical
approaches based on the best available data.

STATEMENT OF CLINICAL ISSUE

The ASCO 2010 PCO on HBV screening provided
the ASCO membership with guidance on how to
interpret the Centers for Disease Control and Pre-
vention recommendation for universal HBV serol-
ogy testing and management of chronic HBV
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infection in the cancer population. After careful review, the ASCO
PCO panel found that the recommendations were not supported
by strong evidence and instead recommended that physicians con-
sider screening patients belonging to groups at heightened risk for
chronic HBV infection or for whom highly immunosuppressive
therapies, such as rituximab or hematopoietic cell transplantation,
were planned.1

Studies of HBV practice patterns predating the PCO period have
shown low rates of screening before chemotherapy.2 However, despite
the 2010 PCO recommendation, there is still evidence of suboptimal
rates of HBV screening in patient groups at high risk for HBV infection
or HBV reactivation after chemotherapy. One single-institution study
over 7 years found that although screening rates had increased over
time and after the publication of national recommendations, the rate
of screening was still low (28%) among patients with known risk
factors for HBV infection.3 More than 65% of patients with HBV
infection are unaware of their infection,4 and medical providers may
not be aware of their patients’ HBV status.

In 2013, the US Food and Drug Administration (FDA) revised
the product labels of monoclonal antibodies directed against CD20 to
include HBV reactivation in the boxed warning.5-7 Because of the risk
of fulminant hepatitis, hepatic flares, and death resulting from HBV
reactivation caused by anti-CD20 monoclonal antibodies, the FDA
recommends HBV screening for all patients before initiation of therapy.
According to the ASCO Quality Oncology Practice Initiative, a practice-
based system of quality self-assessment,8 the rates of HBV screening
among patients with non-Hodgkin lymphoma before the initiation of
rituximab are nearly 70% (data on file, Quality Oncology Practice Initia-
tiveProgramspring2014measureresults).Thus, theremaybeasmallbut
substantial group of patients with cancer receiving anti-CD20 monoclo-
nal antibodies who may not have been screened for HBV infection and
thusmaybeatriskforreactivationandsequelaesuchashepaticflares, liver
failure, and even death if they have had HBV infection.

METHODS

ASCO PCOs are updated by an ad hoc panel on the basis of periodic review and
analysis of new, potentially practice-changing information on the topic. The
members of the PCO panel on HBV screening are listed in Appendix Table A1
(online only).

Guideline Disclaimer

ASCO PCOs reflect expert consensus based on clinical evidence and
literature available at the time they are written and are intended to assist
physicians in clinical decision making and identify questions and settings for
further research. Because of the rapid flow of scientific information in oncol-
ogy, new evidence may have emerged since the time a PCO was submitted for
publication. PCOs are not continually updated and may not reflect the most
recent evidence. PCOs address only the topics specifically identified in the
PCO and are not applicable to interventions, diseases, or stages of disease not
specifically identified. PCOs cannot account for individual variation among
patients and cannot be considered inclusive of all proper methods of care or
exclusive of other treatments. It is the responsibility of the treating physician or
other health care provider, relying on independent experience and knowledge
of the patient, to determine the best course of treatment for the patient.
Accordingly, adherence to any PCO is voluntary, with the ultimate determi-
nation regarding its application to be made by the physician in light of each
patient’s individual circumstances. ASCO PCOs describe the use of proce-
dures and therapies in clinical practice and cannot be assumed to apply to the
use of these interventions in the context of clinical trials. ASCO assumes no

responsibility for any injury or damage to persons or property arising out of or
related to any use of ASCO PCOs or for any errors or omissions.

Guideline and Conflicts of Interest

The membership of the ad hoc panel was chosen in accordance with
the ASCO Conflicts of Interest Management Procedures for Clinical Prac-
tice Guidelines (summarized at http://www.asco.org/rwc). The conflicts of
interest procedures call for the majority of ad hoc panel members to have
no relationships with companies potentially affected by the PCO and
generally require ad hoc panel co-chairs to be free from relationships with
affected companies.

UPDATED PROVISIONAL CLINICAL OPINION

Medical providers should screen by testing patients for HBV infection
before starting cancer therapies such as anti-CD20 monoclonal anti-
bodies and hematopoietic cell transplantation, because these therapies
can put patients with HBV infection at high risk of HBV reactivation.
Medical providers should also screen patients who have risk factors for
HBV infection—birthplace in a country with � 2% HBV prevalence,
household or sexual contact with persons with HBV infection, high-
risk behaviors (eg, intravenous drug use), HIV infection—before
initiating systemic cancer therapy. Screening for HBV infection
should include both the hepatitis B surface antigen (HBsAg) test and
hepatitis B core antibody (anti-HBc) test, because HBV reactivation
can occur in patients who are HBsAg positive/anti-HBc positive or
HBsAg negative/anti-HBc positive. Either a total anti-HBc test (which
includes both immunoglobulin G [IgG] and IgM) or anti-HBc IgG
test should be used to screen for chronic or resolved HBV infection
before cancer therapy; anti-HBc IgM should not be used, because this
test can only confirm acute HBV infection.

To prevent HBV reactivation, clinicians should start antiviral
therapy—using drugs with low rates of viral resistance, such as ente-
cavir or tenofovir—for HBsAg-positive/anti-HBc–positive patients
about to receive immunosuppressive cancer therapy without delaying
cancer therapy and should continue antivirals during therapy and for
approximately 6 to 12 months after completing cancer therapy. Clini-
cians should monitor HBsAg-negative/anti-HBc–positive patients for
HBV reactivation with HBV DNA and ALT testing approximately
every 3 months during therapy and start antiviral therapy promptly if
HBV reactivation occurs. Clinicians can initiate antiviral prophylaxis
for HBsAg-negative/anti-HBc–positive patients in anticipation of sys-
temic cancer therapies that are associated with a high risk of HBV
reactivation, or alternatively, they can monitor HBV DNA and ALT
levels every 3 months and initiate on-demand antiviral therapy at the
first sign of HBV reactivation.

In summary, independent of the planned systemic cancer ther-
apy, patients should be assessed for risk factors for HBV infection. If
patients have an HBV risk factor, they should be screened for HBV
infection. Furthermore, and independent of HBV infection risk, pa-
tients anticipating cancer therapy associated with a high risk of reacti-
vation of HBV infection should be screened for HBV infection.
Antiviral therapy decreases the incidence of HBV reactivation and
should be started in specific clinical situations. For all other patients
who neither have HBV risk factors nor anticipate cancer therapy
associated with a high risk of HBV reactivation, the current evidence
does not support HBV screening before initiation of cancer therapy.
As an alternative to the risk-adaptive HBV screening and management
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approach, two panel members proposed a strategy of universal testing
for HBsAg and selective testing for anti-HBc (outlined in HBV Reac-
tivation Risk Stratification).

What Is New and Different?

● A risk-adaptive HBV screening and management strategy
can help identify patients at risk of HBV infection and reduce
their cancer therapy–associated risk of HBV reactivation.

● Fatal HBV reactivation can occur not only in patients with
cancer and chronic HBV infection (HBsAg positive/anti-
HBc positive) but also in patients with clinically resolved
HBV infection (HBsAg negative/anti-HBc positive), partic-
ularly after receiving therapies associated with a high risk of

HBV reactivation, such as anti-CD20 monoclonal antibod-
ies. Therefore, use both HBsAg and anti-HBc tests to screen
for HBV infection.

● Start antiviral prophylaxis in patients with chronic HBV
infection before cancer therapy, and consider antiviral pro-
phylaxis for patients with clinically resolved HBV infection
for whom systemic cancer therapies associated with a high
risk of HBV reactivation are anticipated.

● Monitor HBsAg-positive/anti-HBc–positive patients and
HBsAg-negative/anti-HBc–positive patients for HBV reacti-
vation resulting from chemotherapy approximately every 3
months, and engage in active comanagement with hepatitis
B experts.

Table 1. Selected Guidance Documents With Recommendations for Hepatitis B Screening

Recommending Body Patient Population Screening Recommendation Serologic Tests Prophylaxis

American Association
for the Study of
Liver Diseases
(2009)10

Patients receiving cytotoxic or
immunosuppressive
therapy

Screen patients at high risk for
HBV infection

HBsAg, anti-HBc Lamivudine, telbivudine, tenofovir,
or entecavir for all HBV
carriers; continue for � 6
months after oncologic therapy

Centers for Disease
Control and
Prevention
(2009)11

Patients receiving cytotoxic or
immunosuppressive
therapy

Screen all HBsAg, anti-HBc, anti-HBs Prophylactic antiviral therapy for
HBsAg-positive patients

British Committee for
Standards in
Haematology
(2012)12

Patients with follicular
lymphoma

Test for HBV should be undertaken
(according to local protocol
developed in conjunction with
virologist) at baseline and in all
patients considered at risk of
virus reactivation for whom
immunotherapy is treatment of
choice

Not specified Not specified

European Society for
Medical Oncology
(2014)13

Patients with follicular
lymphoma

Screen all Not specified In patients with positive hepatitis
B serology, prophylactic
antiviral medication is strongly
recommended

National
Comprehensive
Cancer Network
Non-Hodgkin’s
Lymphoma
(2014)14

Patients with non-Hodgkin
lymphoma

Screen all receiving anti-CD20
antibody therapy; in areas of
high or unknown HBV
prevalence, test all patients
receiving immunotherapy,
chemotherapy, or
chemoimmunotherapy

HBsAg, anti-HBc; add e-antigen
if risk factors or history of
HBV; if positive, check viral
load and consult with
gastroenterologist

Prophylactic antiviral therapy with
entecavir for HBsAg-positive
patients; monitor viral load with
PCR monthly during treatment
and every 3 months after
treatment; avoid lamivudine
because of resistance

National
Comprehensive
Cancer Network
Cancer-Related
Infections (2014)15

All patients with cancer Screen patients at high risk of HBV
infection; universal screening for
HBV if risk-based screening is
not done

HBsAg, anti-HBc Antiviral therapy with adefovir,
entecavir, lamivudine,
telbivudine, or tenofovir

American
Gastroenterological
Association
Institute (2015)16

Patients who will be treated
with immunosuppressive
therapy

Screen patients at high risk for
HBV infection or moderate or
high risk of HBV reactivation

HBsAg, anti-HBc Antiviral prophylaxis in high- and
moderate-risk patients;
recommend against routine
antiviral prophylaxis in low-risk
patients; antivirals with high
barrier to resistance
recommended over lamivudine;
treatment should be continued
for 6 months after
discontinuation of
immunosuppressive therapy

American Society of
Clinical Oncology
(2015)

Patients receiving
immunosuppressive
therapy

Screen patients who have risk
factors for HBV infection or for
whom immunosuppressive
therapy associated with HBV
reactivation is planned

HBsAg, anti-HBc Antiviral therapy with evidence of
chronic HBV infection

NOTE. Data adapted with permission.17

Abbreviations: anti-HBc, antibody to hepatitis B core antigen; anti-HBs, antibody to hepatitis B surface antigen; HBsAg, hepatitis B surface antigen; HBV, hepatitis
B virus; PCR, polymerase chain reaction.

Hwang et al

2214 © 2015 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



LITERATURE REVIEW RESULTS

A search for new evidence on HBV screening in individuals with
cancer was conducted by ASCO guidelines staff to identify relevant
randomized controlled trials (RCTs), systematic reviews, meta-
analyses, and clinical practice guidelines published since the 2010
ASCO PCO. PubMed, the Cochrane Library, and the National Guide-
line Clearinghouse databases were searched from 2010 to July 2014.
The search was restricted to articles published in English.

The search conducted to identify RCTs of HBV screening in
patients with cancer yielded no relevant records. The search did iden-
tify one RCT that studied the role of antiviral prophylaxis in prevent-
ing HBV reactivation before rituximab-based therapy in patients with
lymphoma and clinically resolved HBV infection9 (reviewed in Anti-
CD20–Directed Monoclonal Antibodies and HBV Reactivation sec-
tion). The search further identified several practice guidelines that had
been published since the 2010 PCO. The recommendations on HBV
screening, use of serologic tests, and antiviral prophylaxis from se-
lected national and international guidelines are summarized in
Table 1. The American Gastroenterological Association guideline
addressed both HBV screening and prophylaxis.16 The National
Institute for Health and Care Excellence guideline addressed HBV
management recommendations based on a systematic review of
the literature for antiviral prophylaxis among persons beginning
immunosuppressive therapies, including chemotherapy and he-
matopoietic cell transplantation, but it did not address HBV
screening.18 Finally, articles identified by individual panel mem-
bers, combined with results from the formal searches, informed the
consensus opinions of the panel.

CLINICAL CONSIDERATIONS

Absent solid evidence on the mechanisms and predictors of HBV
reactivation, in particular the risk caused by various chemotherapeutic
and immunologic therapies, the ad hoc panel outlined several clinical
considerations to guide individualized decision making.

Anti-CD20–Directed Monoclonal Antibodies

and HBV Reactivation

As previously announced in a 2013 revised PCO statement,19

physicians should screen patients with cancer before initiating B cell–
depleting therapies such as rituximab and ofatumumab. The FDA has
extended the HBV screening recommendation to a new anti-CD20
monoclonal antibody, obinutuzumab,20 and is expected to continue
the screening recommendation in the boxed warnings of future anti-
CD20 monoclonal antibodies approved for the treatment of patients
with malignant diseases. The FDA recommendation was based on case
reports of fatal HBV-related acute liver injury in 32 patients receiving
rituximab or ofatumumab.5 Of these, 10 patients were HBsAg
positive/anti-HBc positive and developed HBV reactivation as evi-
denced by an increase in HBV DNA level as compared with previ-
ous levels. Another 22 patients were HBsAg negative/anti-HBc
positive and developed HBV reactivation as evidenced by a sero-
conversion to HBsAg positive; five of these 22 patients were HBsAg
negative/anti-HBc positive and hepatitis B surface antibody (anti-
HBs) positive, demonstrating that anti-HBs positivity does not
protect against HBV reactivation. Among the 32 patients, only

three received antiviral prophylaxis before receiving anti-CD20
therapy; nine received on-demand antiviral treatment after HBV
reactivation occurred, and the remaining patients (n � 20) were
not reported to have had antiviral therapy.

The time to HBV reactivation was variable but occurred up to 12
months after the last dose of anti-CD20 therapy.5 Delayed HBV reac-
tivation (up to 17 months after initiation of rituximab) was also
reported in an RCT of antiviral prophylaxis versus antiviral on-
demand treatment in 80 HBsAg-negative/anti-HBc–positive patients
with lymphoma who received rituximab.9 As such, patients with
chronic or clinically resolved HBV infection should receive durations
of prophylactic antiviral therapy beyond 12 months and possibly
longer. The panel suggests comanagement between oncologists and
hepatitis B experts to determine appropriate durations of HBV anti-
viral therapy and to jointly monitor for interactions between antican-
cer and antiviral therapy.

HBV Serologic Testing

There are three HBV serologic tests,21 but the HBsAg and anti-
HBc tests are recommended for screening before cancer therapy for
selected patients5,15 to fully assess a patient’s HBV status (Table 2). The
third test, anti-HBs, indicates natural or passive immunity to HBV;
however, there is a lack of evidence thus far to support its use in
screening and management of patients with cancer for the prevention
of HBV reactivation.16 Patients who are identified as HBsAg positive/
anti-HBc positive or HBsAg negative/anti-HBc positive should then
be tested for HBV DNA. Reactivation of HBV infection can be mani-
fested by changes in HBV DNA levels—from undetectable to detect-
able or an increase from baseline level—or in HBsAg status (Fig 1).
ALT should be monitored to assess the severity of the clinical conse-
quences to the liver as a result of HBV reactivation.

HBsAg-positive/anti-HBc–positive patients are at elevated risk
(pooled incidence, 37%; range, 24% to 88%) of reactivation after
immunosuppressive therapy and should be started on antiviral pro-
phylaxis before or contemporaneously with cancer therapy (described
under Antiviral Therapy).23 HBsAg-negative/anti-HBc–positive pa-
tients are also at risk (albeit lower) of reactivation because of the
persistence of replication-competent HBV after HBsAg clearance in
the form of covalently closed circular DNA within the nuclei of hepa-
tocytes24 and the control of replication by the immune system.25

Most HBsAg-negative/anti-HBc–positive patients have unde-
tectable serum HBV DNA levels, but they may still be at considerable
risk of reactivation if anticipated to receive a therapy considered high
risk, as outlined in the previous section on anti-CD20 therapy. In the

Table 2. Interpretation of Hepatitis B Serologic Test Results

Interpretation HBsAg Anti-HBc� Anti-HBs

Chronic infection Positive Positive Negative
Clinically resolved infection Negative Positive Positive
Clinically resolved infection Negative Positive Negative
Previously vaccinated Negative Negative Positive

Abbreviations: anti-HBc, antibody to hepatitis B core antigen; anti-HBs,
antibody to hepatitis B surface antigen; HBsAg, hepatitis B surface antigen; Ig,
immunoglobulin.

�Either total anti-HBc test (which includes both IgG and IgM) or anti-HBc IgG
test should be used; anti-HBc IgM test should not be used to screen before
cancer therapy.
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control group of HBsAg-negative/anti-HBc–positive patients with
lymphoma receiving rituximab who received on-demand antiviral
therapy,9 five of the 24 patients with undetectable HBV DNA levels
later developed HBV reactivation. Furthermore, in a multivariable
analysis in the same study,9 undetectable HBV DNA levels did not
predict or protect against the development of HBV reactivation in
patients with CD20� lymphoma. It is not clear how well this obser-
vation generalizes to patients with cancer who receive systemic che-
motherapies other than anti-CD20 antibodies.

An isolated positive anti-HBc test may reflect either occult
chronic HBV infection with lower-than-detectable levels of HBsAg or
clinically resolved HBV infection with lower-than-detectable levels of

anti-HBs. Chronic or clinically resolved HBV infection is denoted by a
positive anti-HBc IgG test. Anti-HBc IgM should be used only to
confirm acute HBV infection. Therefore, to diagnose chronic or
resolved HBV infection, clinicians should ensure that either the
total anti-HBc test (which includes both IgG and IgM) or anti-HBc
IgG test is used to screen for HBV infection before cancer therapy.
Although false-positive anti-HBc tests may occur and have been
reported in patients after intravenous Ig therapy,14 the sensitivity
(99.49% and 100%, respectively) and specificity (99.88% and
99.27%, respectively) of the anti-HBc26 and HBsAg27 tests are
excellent. Thus, patients who are HBsAg negative/anti-HBc posi-
tive need further evaluation and risk stratification, and clinicians

Table 3. Potential Benefits and Harms of Universal HBV Screening

Category Benefits Harms

HBV testing Test expense is modest and carries low risk
Excellent test sensitivity and specificity
Complete identification of HBsAg-positive/anti-HBc–positive

patients
Knowledge of risk of HBV infection is not necessary
Patients may not admit to having HBV risk factors
Prevents most cases of HBV reactivation

Antiviral therapy Relatively inexpensive Antivirals� adds to patients’ financial burden during and for 6 to 12 months
after last dose of cancer therapy

Potential adverse effects (eg, effect on blood counts, chemotherapy drug
and dose changes, delay in chemotherapy) of antiviral therapy and
cancer therapies have not been systematically studied

Need follow-up with hepatitis specialist every 3 months; oncologists could
monitor if they feel they have sufficient expertise

Systemic
cancer
therapy

Knowledge of cancer therapy–associated risk of HBV
reactivation is not necessary

Unclear treatment of HBsAg-negative/anti-HBc–positive patients receiving
cancer therapies not associated with high risk of HBV reactivation

Uncertainty about cancer therapies not associated with high risk of HBV
reactivation; could lead to overtreatment with antiviral prophylaxis in
some patients groups:

HBsAg-negative/anti-HBc–positive patients receiving cancer therapies
with low risk of HBV reactivation (not anti-CD20 therapy or stem-cell
transplantation)

HBsAg-positive/anti-HBc–positive patients receiving cancer therapies
expected to confer low risk of HBV reactivation (eg, adjuvant
hormonal therapy)

Abbreviations: anti-HBc, anti-hepatitis B core antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus.
�Antiviral costs estimated between $300 to $1,000 per month without insurance and dependent on specific antiviral drug.

ReactivationInitiation of
immunosuppressive

therapy

Baseline HBV status

≥ 1 log rise in HBV DNA level
compared with baseline

Appearance of HBV DNA:
HBV DNA– to HBV DNA+

Reverse seroconversion:
HBsAg– to HBsAg+ (HBV DNA ±)

Appearance of HBV DNA w/o HBsAg:
HBV DNA– to HBV DNA+

HBsAg-/anti-HBc+ HBV
DNA-

HBsAg+/anti-HBc+ HBV
DNA+

HBsAg+/anti-HBc+ HBV
DNA-

Fig 1. Proposed diagnostic criteria for
hepatitis B virus (HBV) reactivation. Pa-
tients with chronic HBV infection (hepati-
tis B surface antigen [HBsAg] –positive
and hepatitis B core antibody [anti-HBc]
–positive test results) can have either in-
crease in HBV DNA level or appearance of
HBV DNA, depending on whether they did
or did not have detectable HBV DNA be-
fore immunosuppression, respectively.
Patients with clinically resolved HBV infec-
tion (HBsAg negative and anti-HBc posi-
tive) can be diagnosed as having HBV
reactivation on appearance of HBsAg or
HBV DNA. Adapted with permission.22
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should not uniformly consider them to have false-positive anti-
HBc test results.

HBV Screening Strategies

The ASCO panel acknowledges that there is wide variability in
approaching HBV screening before cancer therapy. Whereas some
centers may not have an HBV screening policy or may be screening
based on HBV risk factors, others have adopted a strategy of universal
HBV screening before cancer therapy. There are potential benefits and
harms to universal HBV screening (Table 3) that have yet to be em-
pirically established, and the evidentiary base to recommend for or
against a particular screening strategy is weak.

Until clear and definitive evidence is available to guide patient
selection, the consensus of the panel is that a risk-adaptive HBV
screening and management strategy incorporating what is known
about the risks of HBV infection as well as risks of cancer therapy–
associated HBV reactivation is reasonable. As with any risk-based
approach, physicians should have a process in place to identify pa-
tients at elevated risk for HBV infection. For those clinical centers that
engage in universal HBV screening, the panel does not recommend for
or against this approach but defers to the clinical centers themselves to
determine feasible, site-specific HBV screening procedures. This over-
all approach is also supported by the National Comprehensive Cancer
Network community.28

There are currently no validated clinical tools to guide risk-based
HBV screening in the cancer or noncancer population. Among pa-
tients with HBV infection, � 60% may have obvious HBV risk fac-
tors,15 and approximately 65% are unaware of their infection.4,15

The risk-adaptive HBV screening and management clinical algo-

rithm (Fig 2) thus represents the best clinical opinion of the panel
in the context of a rather weak database. It is therefore important to
recognize that key elements of this framework are not informed by
evidence.

HBV risk-factor screening. National organizations have identi-
fied groups at risk of HBV,10,11 but few studies have determined
whether HBV risk-based screening is effective in preventing HBV
reactivation. The US Preventive Services Task Force conducted a sys-
tematic review30 of HBV screening and found only one cross-sectional
study in a French sexually transmitted infections clinic that identified
characteristics such as birth in a country of � 2% HBV prevalence
(Table 4), male sex, and unemployment status to be predictors of HBV
infection; behavior-based risks such as injection drug use or high-risk
sexual behaviors did not increase the sensitivity. Despite limitations in
existing evidence, the US Preventive Services Task Force issued a grade
B recommendation to screen persons from risk groups with an HBV
prevalence of � 2% (Table 5).29 The panel suggests HBV screening for
patients with cancer and HBV risk factors (Table 5) before initiation of
systemic cancer therapy.

HBV reactivation risk stratification. The risk factors and mecha-
nisms of HBV reactivation are not fully understood. From limited
studies conducted in Asia, data regarding reactivation risk factors
suggest that a high HBV DNA level, use of systemic corticosteroids,
and cancer types such as lymphoma or breast cancer may predict risk
of HBV reactivation.32 A recent systematic review reported that
HBsAg-positive status, as well as receipt of certain therapies such as
anthracyclines, anti-CD20 monoclonal antibodies, prolonged sys-
temic corticosteroids, and certain tyrosine kinase inhibitors, confers

Results: Positive

Conduct HBsAg and anti-HBc screening

Results: Positive

HBsAg+/anti-HBc+
  Immunosuppressive therapy

HBsAg-/anti-HBc+
  Immunosuppressive therapy 
  associated with high risk of 
  HBV reactivation

HBsAg-/anti-HBc+
  Immunosuppressive
  therapy not associated with 
  high risk of HBV reactivation

Prophylactic antiviral therapy and
monitor HBV DNA and ALT.
Consult hepatitis B specialist.

Prophylactic antiviral therapy or
monitor HBV DNA and ALT with
on-demand antiviral therapy.
Consult hepatitis B specialist.

Monitor HBV DNA and ALT with 
on-demand antiviral therapy.

Risk factors associated with HBV infection11, 29

  Born in ≥ 2% HBV prevalence country
  Parents born in high-prevalence region
  Household or sexual contact with HBV+ person
  HIV+
  Injection drug use
  Men who have sex with men

Therapies associated with high risk of HBV 
reactivation
  B-cell–depleting agents
  Stem-cell transplantation

Fig 2. Risk-adaptive hepatitis B virus
(HBV) screening and management decision-
making algorithm for patients with cancer be-
fore immunosuppressive therapy. anti-HBc,
antihepatitis B core antibody (either total or
immunoglobulin G); HBsAg, hepatitis B sur-
face antigen.
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moderate to high risk of developing HBV reactivation.33 HBV reacti-
vation has been well described in patients with hematologic malignan-
cies after hematopoietic cell transplantation, and routine HBV
screening is recommended for these patients.14,15 The panel
recommends HBV screening before anti-CD20 monoclonal antibody
therapy and hematopoietic cell transplantation. It is likely that other
potent B cell–depleting therapies would pose similar risks as anti-
CD20 antibody therapy, and the panel suggests that patients receiving
these potent agents be evaluated and managed in a fashion similar to
that for patients receiving anti-CD20 agents. The panel acknowledges
that there may be other cancer therapies that place patients at risk of
HBV reactivation; however, the lack of strong evidence precludes the
panel from making a more comprehensive recommendation that
includes screening patients who are about to receive these other ther-
apies: anthracyclines, prolonged corticosteroids, and certain tyrosine
kinase inhibitors.

Clinicians should screen all patients who are about to undergo
immunosuppressive therapies associated with a high risk of HBV
reactivation, especially if estimated life expectancy is � 1 year. Risks
and benefits of HBV screening and antiviral therapy, if indicated,
should be discussed with patients who have multiple chronic condi-
tions or whose estimated life expectancy is � 1 year and who are about
to undergo highly immunosuppressive therapy.

As an alternative to the risk-adaptive HBV screening and man-
agement approach, two panel members (D.R.C., J.J.F.) proposed a

strategy of universal testing for HBsAg and selective testing for anti-
HBc. They used the following rationale: The risk of HBV reactivation
is highest among patients who are HBsAg positive, and prophylactic
therapy is an effective antiviral treatment.34,35 HBsAg testing is widely
available, and previous studies have suggested that HBsAg testing is
cost effective in select and even low-prevalence populations.36,37 Thus,
universal HBsAg screening for all patients scheduled to receive sys-
temic cancer therapy (ie, nonhormonal solid tumor or hematologic
regimens) is a reasonable alternative that although yet to be rigorously
studied, may be easier to implement than risk-based screening.
Patients who screen positive for HBsAg should receive antiviral
therapy during and for 6 to 12 months after completion of systemic
cancer therapy. Introduction of antiviral therapy should not delay
the onset of cancer chemotherapy but should ideally be started
before or concomitantly with cancer treatment. Although HBV
reactivation has been reported, but not systematically studied, in
patients with resolved HBV infection, the risk is likely to be low,
except in patients receiving anti-CD20 therapies or undergoing
stem-cell transplantation.38 The optimal management strategy for
patients with resolved HBV infection remains unclear, with small
studies suggesting monitoring or prophylactic antiviral therapy to
be effective.9,39,40 On the basis of these considerations and the
current body of limited evidence, the two panel members advo-
cated HBsAg testing for all patients scheduled to receive systemic
cancer therapy and HBsAg and anti-HBc testing for patients sched-
uled to receive potent regimens, such as anti-CD20 therapies or
stem-cell transplantation.

Antiviral Therapy

Prophylaxis refers to antiviral therapy started before or contem-
poraneously with systemic cancer therapy, and on-demand antiviral
therapy refers to the initiation of therapy after evidence of HBV reac-
tivation. According to the National Institute for Health Care Excel-
lence HBV guideline, all immunocompromised patients who are
known to be HBsAg positive should start antiviral prophylaxis
before systemic therapy and continue it for a minimum of 6
months after stopping therapy18 and likely longer than 12 months
for patients receiving anti-CD20 monoclonal antibodies (as de-
scribed under Anti-CD20 –Directed Monoclonal Antibodies and
HBV Reactivation).5,9

Table 4. Geographic Regions With Prevalence of HBsAg Positivity � 2%

Region Countries

Africa All
Asia All
Australia and South Pacific All except Australia and New Zealand
Middle East All except Cyprus and Israel
Eastern Europe All except Hungary
Western Europe Malta, Spain, and indigenous populations in Greenland
North America Alaska natives and indigenous populations in northern Canada
Mexico and Central America Guatemala and Honduras
South America Ecuador, Guyana, Suriname, Venezuela, and Amazonian areas of Bolivia, Brazil, Colombia, and Peru
Caribbean Antigua and Barbuda, Dominican Republic, Grenada, Haiti, Jamaica, St Kitts and Nevis, St Lucia, and Turks and Caicos

NOTE. Data adapted with permission.29

Abbreviation: HBsAg, hepatitis B virus surface antigen.

Table 5. Risk Groups for HBV Infection With Prevalence � 2% That Should
Be Screened

Group

Persons born in countries and regions with prevalence of HBV infection
� 2%

US-born persons not vaccinated as infants whose parents were born in
regions with high prevalence of HBV infection (� 8%;
eg, sub-Saharan Africa, Southeast and Central Asia)

HIV-positive persons
Injection drug users
Men who have sex with men
Those with household or sexual contact with persons with HBV infection

NOTE. Data adapted with permission.29 Additional information can be found
from the Centers for Disease Control and Prevention.11

Abbreviation: HBV, hepatitis B virus.
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All HBsAg-negative/anti-HBc–positive patients anticipated
to receive B cell– depleting agents should be considered for antivi-
ral prophylaxis18 or monitored closely and start antiviral therapy if
HBV reactivation occurs.40 Once antivirals are initiated, they
should be continued up to 12 months after cessation of therapy
because of the risk of delayed HBV reactivation.5,9 However, there are
insufficient data to determine the optimal strategy for HBsAg-nega-
tive/anti-HBc–positive patients receiving therapies not known to
cause a high risk of reactivation. For this latter group of patients, the
panel suggests monitoring of HBV DNA and ALT levels approxi-
mately every 3 months during therapy and initiation of on-demand
antiviral therapy if there is evidence of HBV reactivation.

There are several anti-HBV medications available for prophylaxis
and on-demand therapy: lamivudine, entecavir, adefovir, tenofovir,
and telbivudine. Prophylaxis has been found to be more effective than
on-demand therapy in preventing HBV reactivation, hepatic failure,
and mortality.18 Entecavir has been found to be more effective than
lamivudine,16,18,41 which has higher rates of viral resistance, thus
limiting its use, especially for patients requiring long durations of
systemic cancer therapies; however, entecavir is more expensive
than lamivudine. One recent RCT found that the rates of HBV-
associated hepatitis were lower in the entecavir group as compared
with the lamivudine group (0% v 13.3%; P � .003).41 Other than
this study, strong data are lacking to determine whether one anti-
viral therapy is more advantageous than another. Thus, the panel
suggests that oncology providers seek comanagement with col-
leagues experienced in treating and managing patients with hepa-
titis B to provide optimal care for patients with chronic or clinically
resolved HBV infection who require antiviral therapy.42

RESEARCH PRIORITIES

The ad hoc panel emphasizes the need for future collaborative re-
search to better understand the mechanisms and predictors of HBV
reactivation. Although the effect of anti-CD20 and other B cell–
depleting agents on HBV reactivation risk is clear, many other chemo-
therapy agents have been reported to be associated with reactivation,43

but in an inconsistent manner. Furthermore, optimal HBV screening
and management strategies for HBsAg-negative/anti-HBc–positive

patients who are receiving systemic cancer therapy that is not consid-
ered high risk for reactivation are as yet unknown. Additional research
is needed to investigate and identify the HBV reactivation risk with
regard to individual cancer therapeutic agents or regimens and among
patients with solid tumors. Stronger data, along with validated risk
tools, are needed to determine optimal screening strategies before
initiation of systemic cancer therapies. Meaningful and measurable
health outcomes of patients with cancer and HBV infection need to be
identified and systematically studied so that potential harms of over-
as well as underscreening and treatment may be minimized. Future
research is needed to identify optimal criteria to help clinicians in their
decisions to start and stop antiviral prophylaxis.

Researchers should track potential HBV reactivation risk factors
uniformly and across institutions. Uniform definitions of reactivation
and hepatitis flares should be developed. Measurable and clinically
meaningful outcomes should be identified and assessed over the treat-
ment course and beyond. With improved screening strategies, more
HBV-infected patients will be identified and started on antiviral ther-
apies. However, clinical issues that are not yet understood include
safety and drug interactions, adverse effects, and progression-free sur-
vival in patients with concomitant cancer and HBV infection. Overall,
the panel recommends collaboration between oncology and hepatitis
B experts to identify key clinical and research areas to reduce the
incidence of HBV reactivation and to disseminate and implement
scientific discoveries.

Additional information, including methodology supplements
and clinical tools and resources, can be found at www.asco.org/pco/
hepb. Patient information is available there and at www.cancer.net.
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