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Abstract
Purpose: Hepatitis B virus (HBV) reactivation is a potentially
fatal complication of chemotherapy that can be largely prevented
with medication, provided that asymptomatic HBV carriers are
identified. We explored the knowledge, beliefs, and practices of
Canadian oncologists/hematologists regarding HBV screening
before chemotherapy.

Methods: A novel questionnaire was mailed to all practicing
hematologists/oncologists, where publicly accessible online
physician registries facilitated identification of these specialists
(71% of the Canadian physician population).

Results: Of 504 potentially eligible practitioners, 311 (62%)
responded, of whom 246 indicated that they administered che-
motherapy and were thus included in final analyses. Respon-
dents tended to underestimate the risk of HBV reactivation, and

recognition of the major risk factor for HBV carriage (ie, birth in an
endemic area) was low. Forty percent of respondents reported
rarely or never testing for HBV before chemotherapy, and 36%
reported screening only those patients with HBV risk factors. In
multivariate analysis, having a predominantly hematologic prac-
tice, practitioner experience with HBV reactivation, ability to cor-
rectly estimate the risk of HBV reactivation, fewer years in
practice, and female sex were independently associated with an
increased likelihood of screening for HBV.

Conclusion: Canadian oncologists and hematologists tend to
underestimate the risk of HBV reactivation and report relatively
low HBV screening rates. Among those practitioners who do
screen, the favored strategy is selective screening of patients
with HBV risk factors. However, oncologists’/hematologists’
knowledge regarding risk factors for HBV carriage seems to be
low, potentially undermining the success of a selective screening
strategy.

Introduction
Hepatitis B (HBV) is a global health problem, with approxi-
mately 300 to 450 million people affected worldwide.1 In the
United States, estimates of the number of people with chronic
HBV infection range from 800,000 to 1.4 million (approxi-
mately 0.3% to 0.5% of the population), of whom 47% to 70%
are immigrants.2 In Canada, approximately 2% of the popula-
tion is affected by HBV.3 Patients with HBV are at risk of
reactivation hepatitis if they are administered systemic cancer
treatments. Reactivation hepatitis is associated with substantial
morbidity and mortality.4 Estimates of the risk of reactivation
in asymptomatic HBV carriers range from 20% to more than
70% depending on tumor type and chemotherapy adminis-
tered.5-16 Risk factors for HBV reactivation include high HBV
viral load before treatment, HBeAg positivity, young age, treat-
ment of hematologic malignancies, use of glucocorticoids, use
of rituximab, and bone marrow/hemapoeitic stem-cell trans-
plantation.17 Fortunately, provided that HBV carriers are rec-
ognized, HBV reactivation can be largely prevented through
the administration of oral antinucleoside analogs.9,12-16,18

Current guidelines recommend HBV screening before che-
motherapy, although there are some discrepancies among pub-
lished recommendations. Infectious disease and hepatology
bodies recommend universal screening,2,19 whereas the lead on-
cology society recommends consideration of targeted testing of
high-risk individuals.20 Targeted testing is predicated on the
assumption that physicians are aware of the risks of HBV reac-
tivation and able to identify those at highest risk of HBV car-

riage. We undertook a national survey to evaluate the
knowledge, attitudes, and testing practices of Canadian hema-
tologists and oncologists with regard to HBV.

Methods
We developed a questionnaire evaluating hematologists’/oncol-
ogists’ knowledge, attitudes, and practices regarding HBV
(Data Supplement). In September 2009, after pilot testing, the
questionnaire was mailed to all practicing hematologists/oncol-
ogists in provinces or territories where publicly accessible online
physician registries facilitated identification of these specialists
(British Columbia, Alberta, Manitoba, Ontario, Nova Scotia,
Newfoundland, and Prince Edward Island). These provinces
represent 71% of the physician population in Canada.21 The St
Michael’s Hospital Research Ethics Board approved the study.

Statistical Analysis
Multivariate logistic regression was used to determine the
independent association between screening for HBV and physi-
cian- and practice-level predictor variables. Candidate predictor
variables were years in practice, university- versus non–univer-
sity-based practice, hematologic versus solid tumor–based
practice, physician sex, physician experience with HBV reacti-
vation, and physician awareness of the risk of HBV reactivation.
Candidate variables were selected for inclusion in the multivar-
iate model using univariate screening with �2, Fisher’s exact, or
Mantel-Haenszel test as appropriate, using a threshold for in-
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clusion of P � .25.22,23 Estimates of association in the final
model were considered significant with a two-tailed P value
of less than .05. Missing data were handled by list-wise de-
letion. All analyses were completed using SAS 9.2 software
(SAS Institute, Cary, NC).

Results
Five hundred thirty-three eligible practitioners were identified,
of whom 29 were excluded because of duplicate listings, exclu-
sively pediatric practice, laboratory-based practice, or recent
change to nonactive status. Of 311 respondents (62% response
rate), we included the 246 who indicated that they administer
chemotherapy (Table 1).

More than half of respondents (51%) were able to correctly
identify the prevalence of HBV in Canada as between 1% and
5%; 18% of respondents underestimated the prevalence, 27%
overestimated the prevalence, and 4% of respondents did not
answer this question (Data Supplement). Respondents under-
estimated the risk of HBV reactivation during chemotherapy;
40% underestimated the risk in patients with hematologic ma-
lignancies, and 32% underestimated the risk in patients with
solid tumors (Fig 1). Only 33% of respondents listed birth in an
endemic region as a risk factor for HBV carriage, and only 2%
were able to correctly identify all continents containing HBV-
endemic regions (Appendix Table A1, online only).24

Slightly more than half of respondents (58%) reported
screening for HBV before chemotherapy (36% employed selec-
tive screening; 22% employed universal screening). Forty per-
cent of respondents never or rarely screened their patients.
Respondents were not asked to specify which HBV screening
tests they employed. The most commonly cited reasons for not
testing were a perception that HBV incidence was low in the
respondent’s practice, and a perceived absence of guidelines or
evidence recommending HBV testing. Only 27% of respon-
dents indicated that they were aware of existing guidelines re-
garding HBV screening before chemotherapy.

In multivariate analysis, having a predominantly hemato-
logic practice, practitioner experience with HBV reactivation,
ability to correctly identify the risk of HBV reactivation with
chemotherapy, fewer years in practice, and female sex were
independently associated with an increased likelihood of
screening for HBV (Table 2).

Discussion
Our survey detected a relatively low rate of HBV screening
among Canadian medical oncologists and hematologists. Forty
percent of respondents reported rarely or never screening for
HBV. Among those respondents who did report screening for
HBV, a majority reported employing targeted HBV screening.
Of concern, however, most respondents demonstrated rela-
tively little knowledge of the major risk factor for HBV carriage,
making it unlikely that they would be able to employ targeted
HBV screening successfully.

To our knowledge, this is the only study examining the
knowledge, attitudes, and practices of Canadian hematologists/

oncologists regarding HBV reactivation. A similar study was
conducted in the United States involving oncologists registered
with the American Medical Association. Although limited by a
low response rate (5%), it showed similar findings: 20% of
respondents reported never screening patients for HBV before
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Fig 1. Respondents’ estimation of the risk of hepatitis B virus (HBV)
reactivation in patients with (A) hematologic and (B) solid malignancies.

Table 1. Respondent Demographic Characteristics

Characteristic No. %

Median age, years 40-49*

Male sex 61

Median time in practice, years 11-15*

Practice in a university setting 187 76

Tumor type treated

Solid 115 47

Hematologic 94 38

Both 33 13

* Respondents were requested to indicate which of a series of intervals repre-
sented their age and years in practice. Thus, we report the median interval, not the
true median.

Table 2. Practitioner Variables Associated With Increased Like-
lihood of Testing for HBV Before Chemotherapy

Predictor Variable OR 95% CI

Predominantly hematologic v solid tumor
practice

8.2 4.1 to 16.5

Previous experience with HBV reactivation 3.8 1.9 to 7.6

Able to correctly identify risk of HBV
reactivation after treatment of solid
tumor or hematologic malignancy

3.3 1.6 to 6.9

Years in practice (� 10 v � 10) 2.2 1.1 to 4.3

Female sex 2.1 1.0 to 4.1

Abbreviations: HBV, hepatitis B virus; OR, odds ratio.
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chemotherapy, 38% reported only screening in the presence
of abnormal liver biochemistry results, and 30% reported
screening in the presence of risk factors or a known history of
hepatitis.25

We identified several factors that may contribute to a low
level of HBV screening among hematologists and oncologists.
First, in our survey, physicians tended to underestimate the risk
of HBV reactivation in both solid and hematologic tumors. For
instance, most respondents estimated the risk of HBV reactiva-
tion in patients receiving chemotherapy for a hematologic ma-
lignancy as being less than 30%, whereas the literature suggests
that the actual risk is greater than 50% in this population.10,11

Second, knowledge regarding the major risk factor for HBV
carriage (ie, birth in an endemic area) seemed to be low. Only
one third of respondents listed country of birth as a risk factor,
which is the most important risk factor for chronic HBV infec-
tion.26 Third, few respondents were aware of existing guidelines
regarding HBV screening in patients receiving chemotherapy.

Our findings suggest that practitioners with a predomi-
nantly hematologic practice were more likely to screen for
HBV. This finding may result from the fact that there is sub-
stantially more literature on HBV reactivation in hematologic
malignancies compared with solid tumors, and the risk is re-
ported to be greater in this population.17,27,28 Practitioners who
had previous experience with HBV reactivation, along with
those who provided accurate estimates of the true risks of HBV
reactivation, were also more likely to test for HBV. In addition,
fewer years in practice and female sex were both associated with
increased tendency to test for HBV before chemotherapy.
These results are consistent with previous reports that physi-
cians who are more distant from their training are less likely to
follow guidelines,29 and female physicians may be more focused
on preventive measures.30

Our study is limited by its reliance on physicians’ self-report-
ing and recall. It is possible that actual screening rates are dif-
ferent from reported rates. We believe that our data likely reflect
conservative estimates of actual practice, because recall bias may
overestimate the rate of HBV screening, and the true rate may
be lower than reported. We have previously reported that actual
HBV screening rates in an inner-city Canadian oncology clinic
were only 14%.31

Our study suggests that HBV screening before chemother-
apy is not widely practiced among Canadian oncologists and

hematologists. Targeted testing of patients at high risk of HBV
was the screening strategy favored by respondents. Yet, risk
factors for HBV carriage were not widely recognized, poten-
tially undermining the success of this strategy. These findings
are important because HBV reactivation is potentially fatal and
is largely preventable. Two recent studies also suggest that in the
setting of adjuvant chemotherapy32 and chemotherapy for lym-
phoma,33 HBV screening may also be cost effective. If our
findings are accurate, there may be an unrealized potential to
prevent HBV reactivation among Canadian patients with can-
cer. This potential might be realized through education of on-
cologists/hematologists regarding risk factors for HBV carriage,
or through wider adoption of universal screening. Further re-
search investigating actual patient outcomes with different
HBV screening strategies is needed.
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Appendix

Table A1. Geographic Regions Endemic for HBV

Geographic Region*

Africa

Asia

Eastern Europe

South America

NOTE. Data adapted (Centers for Disease Control and Prevention; http://wwwnc.cdc.gov/travel/yellowbook/2012/chapter-3-infectious-diseases-related-to-travel/
hepatitis-b.htm).
Abbreviation: HBV, hepatitis B virus.
* � 2% of population affected.
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