
P
i
v
A
a
d
a
t
r
c
s
B
f
t
c
c
a

A

Variability of Hepatitis B Testing in British Columbian ESRD Patients:
The Case to Focus on Implementation of Guidelines

Monica Beaulieu, MD,1,2 Mel Krajden, MD,3 Jane Buxton, MD,3 Lee Er, MSc,2

Ognjenka Djurdjev, MSc,2 and Adeera Levin, MD1,2

Background: Hepatitis B virus (HBV) immunization protocols are routinely followed in dialysis units.
Recommendations for retesting and booster dose administration are variable and less well known.

Design: Quality improvement report.
Setting & Participants: Provincial dialysis cohort in all 5 regional centers in British Columbia (n �

1,055).
Quality Improvement Plan: (1) Describe the variations in HBV testing practice patterns between

centers and modalities of dialysis, (2) propose an evidence-based protocol for HBV follow-up testing,
and (3) compare the current practice for HBV follow-up testing with the protocol.

Measures: (1) Number of HBV tests performed based on geographic center and dialysis modality;
(2) tabulation of local, national, and international guidelines to determine concordance and develop
British Columbian protocol, and (3) percentage of patients who received recommended HBV testing
based on protocol.

Results: (1) Significant variation noted in HBV testing frequency among the 5 regional centers and
between hemodialysis and peritoneal dialysis patients (P � 0.001); (2) current available guidelines
generally are concordant, but vary in regard to frequency of follow-up testing; and (3) comparing
recommended testing frequency with actual testing, 50% of patients were tested as recommended;
13%, less than recommended; and 37%, more than recommended. Hemodialysis patients often were tested
more than recommended (hemodialysis, 47% versus peritoneal dialysis, 16%; P � 0.01). Patients with
current or past HBV infection were tested more than recommended (P � 0.01). All variability remained
significant when adjusted for age, sex, and dialysis therapy duration in a multivariate model.

Limitations: The cohort was ascertained from laboratory data; therefore, information for vaccination
and booster dose administration was not available.

Conclusion: In a cohort of dialysis patients initially screened for hepatitis B, 50% of patients are being
appropriately monitored with retesting compared with an evidence-based protocol. Patients with known
HBV infection and hemodialysis patients are being tested more than recommended. Adherence to a
protocol for retesting would ensure appropriate follow-up and reduce unnecessary retesting, potentially
leading to significant cost savings.
Am J Kidney Dis 52:939-946. © 2008 by the National Kidney Foundation, Inc.

INDEX WORDS: Quality improvement report; hepatitis B; hemodialysis; peritoneal dialysis; immuniza-
tion; clinical practice guidelines.
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atients with end-stage renal disease are at
greater risk of hepatitis B virus (HBV)

nfection and therefore are routinely tested and
accinated if not previously infected or immune.
ntibody to hepatitis B surface antigen ([HBsAg]

nti-HBs) titers often decrease after vaccination in
ialysis patients, requiring revaccination.1,2 Studies
lso have shown evidence of decreasing antibody
iters in long-term dialysis patients who are natu-
ally immune against HBV.3 Although clear proto-
ols for HBV immunization of patients with end-
tage renal disease exist in renal programs in
ritish Columbia, no such overt protocols exist

or follow-up testing after initial screening. Con-
inued HBV screening after initial vaccination is
ritical to ensure appropriate response to the vac-
ine, document sustained immunologic response,

nd monitor for potential seroconversion.

merican Journal of Kidney Diseases, Vol 52, No 5 (November), 2
An initial survey of HBV testing protocols in
emodialysis (HD) and peritoneal dialysis (PD)
atients in British Columbia showed a variety of
esting recommendations among renal units. Al-

From the 1Division of Nephrology, University of British
olumbia; 2British Columbia Provincial Renal Agency; and

British Columbia Centre for Disease Control, Vancouver,
ritish Columbia, Canada.
Received September 7, 2007. Accepted in revised form
ay 7, 2008. Originally published online as doi:

0.1053/j.ajkd.2008.05.010 on July 10, 2008.
Address correspondence to Monica Beaulieu, MD, Clini-

al Scholar, Division of Nephrology, University of British
olumbia, Rm 6010, 1081 Burrard St, Providence Bldg,
ancouver, BC V6Z 1Y8, Canada. E-mail: monicabe@
nterchange.ubc.ca

© 2008 by the National Kidney Foundation, Inc.
0272-6386/08/5205-0015$34.00/0

doi:10.1053/j.ajkd.2008.05.010

008: pp 939-946 939

mailto:monicabe@interchange.ubc.ca
mailto:monicabe@interchange.ubc.ca


t
t
a
v
t
a
i

(
p
m
e
l
p
w

S

R
b
a
w
b
t
d

p
b
b
2
T
t
t
f
q

D

w
C
r
c
w
a
w
r

t
d
fi
2
t
n

S

g
m
a
a
a
t
t
u
o
l
c
a
m
T
a
(

S

C
p
J
l
O
s
d
p
t
f
(
0
m
p
b

Beaulieu et al940
hough most programs recommended yearly re-
esting, some recommended more frequent evalu-
tion. The recommendations for giving HBV
accine “booster” doses were variable. In addi-
ion, no information was readily available about
ctual testing practice versus recommended test-
ng frequency.

Therefore, the objectives of this study are to:
1) describe the variations in HBV testing practice
atterns among geographic centers and between
odalities of dialysis (HD and PD), (2) propose an

vidence-based provincial protocol for HBV fol-
ow-up testing for dialysis patients, and (3) com-
are the current practice for HBV follow-up testing
ith the proposed protocol.

METHODS

tudyCohort

Patients were identified from the Patient Registration
ecord and Outcome Management System (PROMIS) data-
ase, an electronic database capturing longitudinal data for
ll dialysis patients in British Columbia, Canada, a province
ith a population of approximately 4.3 million. This data-
ase captures all laboratory testing performed on all long-
erm dialysis patients in British Columbia regardless of
ialysis unit or ordering practitioner.
The study cohort was formed using all active HD and PD

atients in British Columbia on January 1, 2005, with
aseline HBV tests (including HBsAg, anti-HBs, and anti-
ody to hepatitis B core antigen) available before January 1,
005, and 1 year of complete laboratory data follow-up.
hus, the cohort follow-up was ascertained based on labora-

ory data availability of the aforementioned 3 baseline HBV
ests. All patients in the PROMIS database sign a consent
orm allowing access to their information for statistical and
uality improvement purposes.

evelopment of TestingProtocol

An evidence-based protocol for HBV follow-up testing
as developed in consultation with the British Columbia
entre for Disease Control based on current HBV testing

ecommendations for dialysis patients.4-11 The protocol was
reated to provide a uniform recommended practice on
hich to evaluate current testing patterns. It was designed to

ssist users in both interpreting HBV serological test results,
hich can often be confusing, and determining testing

ecommendations.
The protocol was then compared with the actual testing of

he study cohort. The number of HBV tests performed was
etermined by the number of unique laboratory dates identi-
ed in 1 calendar year (January 1, 2005, to December 31,
005). Patients were classified as having a testing frequency
he same as or more or less than recommended based on the

umber of tests they underwent in the calendar year.
tatisticalMethods

Descriptive statistics for the cohort’s baseline demo-
raphic characteristics are presented as mean � SD or
edian with interquartile range, and percentages, when

ppropriate. One-way analysis of variance, Kruskal-Wallis,
nd �2 tests were used to compare baseline characteristics
mong HBV infection scenarios. Comparison of the propor-
ion of appropriate testing among centers, dialysis modali-
ies, and baseline HBV infection scenarios were performed
sing �2 test. We further adjusted for age, sex, and duration
f disease in the multivariate analysis by using multinomial
ogistic regression modeling, in which appropriate testing
ategories as the outcome of interest (treating the appropri-
tely tested group as the reference) and centers, dialysis
odality, and baseline HBV infection scenario as predictors.
wo-sided P less than 0.05 is considered significant. All
nalyses were performed using SAS software, version 9.1
SAS Institute, Cary, NC).

RESULTS

tudyCohort

Of 1,919 dialysis patients recorded in British
olumbia on January 1, 2005, a total of 1,055
atients had all 3 HBV tests registered before
anuary 1, 2005, and 1 year of complete fol-
ow-up (January 1, 2005, to December 31, 2005).
f 864 patients without complete data, the rea-

ons included 317 patients with no HBV tests
one before January 1, 2005; a total of 374
atients with some, but not all, of the 3 HBV
ests; and 173 patients without a year of complete
ollow-up (Fig 1). Excluded patients were older
mean age, 64 � 16 versus 61 � 16 years; P �
.001), but did not differ with respect to dialysis
odality, sex, dialysis duration, or previous trans-

lant. Figure 2 shows definitions of HBV status
ased on baseline serological test results. Note
Figure 1. Formation of study cohort.
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Hepatitis B Testing Variability 941
he 4 categories: current infection, past infection,
o previous infection, and indeterminate serologi-
al results.

As listed in Table 1, the cohort had a mean age
f 61 years and 60% were men. Median duration
f dialysis therapy was 2.2 years. Median time
rom baseline HBV testing to January 1, 2005,
as 6.9 months (interquartile range, 1.0 to 12.9).
wo percent of patients had serological test re-
ults indicating current infection, 17% had past
nfection, and 81% had no evidence of previous
nfection. There was no difference in HBV status
etween HD and PD patients. More HD patients
ad received a previous kidney transplant (9.5%
ersus 3.2%).

ariations inHBVTestingPractice Patterns by
enter, DialysisModality, andHBVStatus

There was significant variation in the fre-
uency of retesting independent of protocol rec-
mmendations. Figure 3 shows the significant
ariations in testing frequency among the 5 geo-
raphically distinct centers (P � 0.001). Figure 4

Figure 2. Definition of hepatitis B status. Abbrevia-
ions: HBsAg, hepatitis B surface antigen; anti-HBs, anti-
ody to hepatitis B surface antigen; anti-HBc, antibody to
epatitis B core antigen.

Table 1. Baseline Characteris

Variable Total Infectious

o. of patients 1,052 21 (2)
ge (y) 61 � 16 58 � 16
en (%) 60 76
ialysis duration (y) 2.2 (1.0-4.4) 2.8 (0.7-5.7)
revious transplant (%) 8 5

Note: Values expressed as number (percent), mean �
atients with indeterminate serological test results (n � 3, s

Abbreviation: anti-HBs, antibody to hepatitis B surface antigen.
hows the variation between HD and PD pa-
ients. Note that 24.8% of HD patients had more
han 4 tests performed per year compared with
.5% of PD patients (P � 0.001). Sixteen per-
ent of PD patients had no tests in the calendar
ear compared with only 4% of HD patients. As
hown in Fig 5, testing also varied by HBV
tatus. Note that 14.3% of patients with known
BV infection had more than 4 tests performed

n the year.

evelopment of TestingProtocol

In consultation with the British Columbia Cen-
er for Disease Control, an evidence-based proto-
ol for HBV follow-up testing was proposed, as
hown in Fig 6. This protocol was developed
fter a review of current national recommenda-
ions and an updated review of the literature.5-11

able 2 lists similarities and differences in the
ritish Columbian “consensus” protocol com-
ared with the other currently published recom-
endations in the literature. Of note, testing

cording to Hepatitis B Status

No Previous Infection

st Infection
Anti-HBs � 10

mIU/mL
Anti-HBs � 10

mIU/mL P

5 (17) 510 (48) 346 (33) —
65 � 14 63 � 15 57 � 15 �0.001

59 61 57 0.3
4 (1.0-4.1) 1.8 (0.8-3.9) 3.0 (1.3-4.7) �0.001

6 8 8 0.7

or median (interquartile range) unless noted otherwise.
o 4 in Fig 2) were omitted from this analysis.

Figure 3. Variability in testing frequency by geographic
enter.
tics Ac

Pa

17

2.

SD,
cenari



f
m
f
s
c

C
W

fi
f
r
w
c
a
i
m
a
t

n
w
t
p
e

o
i
a
l
r
i
H
r
l
(

t
t
f
w
o
l
c
t
c
l
h
(

t
l

m

s
f

v
a
t

Beaulieu et al942
requencies listed in this table reflect the mini-
um acceptable frequency and do not account

or the need for repeated testing if exposed to
uch high-risk situations as potential infection
ontrol breaches or travel to high-risk areas.

omparisonof Current Practice forHBVTesting
ith theProposedProtocol

Table 3 lists how appropriate testing was de-
ned. If no tests were ordered in 1 year of
ollow-up, this was considered testing less than
ecommended for all groups. If more than 4 tests
ere ordered in 1 year of follow-up, this was

onsidered testing more than recommended for
ll groups. Note that for patients in the “no-
nfection” group with anti-HBs titers less than 10
IU/mL, up to 3 tests per year were considered

ppropriate to take into account repeated evalua-
ion of antibody status. Patients with indetermi-

Figure 4. Variability in testing frequency by dialysis
odality.

Figure 5. Variability in testing frequency by hepatitis B
(
tatus. Abbreviation: anti-HBs, antibody to hepatitis B sur-
ace antigen.
ate serological test results (scenario 4; n � 3)
ere excluded from the analysis of appropriate

esting frequency because the protocol requires
atient-specific assessment, including clinical
valuation and generally retesting.

As listed in Table 4, when the protocol devel-
ped was compared with actual testing practices
n the study cohort, 50% of patients were tested
t the same frequency as recommended; 13%,
ess than recommended; and 37%, more than
ecommended. Of note, appropriateness of test-
ng varied by dialysis modality (P � 0.01), with
D patients more likely to be tested more than

ecommended (HD, 47% versus PD, 16%) and
ess likely to be tested less than recommended
HD, 6% versus PD, 30%).

To evaluate whether undertesting in PD pa-
ients was related to fewer clinic visits, we linked
he number of PD clinic visits during the 1-year
ollow-up to HBV testing category. PD patients
ere classified as having 0 to 3 visits (n � 278)
r 4 visits or more (n � 32) in the year. Using
ogistic regression with clinic visit as the out-
ome and appropriate testing as the predictor,
here was no difference among the 3 testing
ategories (testing frequency same as or more or
ess than recommended) in terms of the likeli-
ood of having 4 or more clinic visits per year
P � 0.5).

Appropriateness of testing also varied in rela-
ion to HBV serological status (P � 0.01). As
isted in Table 4, patients classified as infectious

Figure 6. Proposed hepatitis B testing protocol. Abbre-
iations: HBsAg, hepatitis B surface antigen; anti-HBs,
ntibody to hepatitis B surface antigen; anti-HBc, antibody
o hepatitis B core antigen; DOB, date of birth.
scenario 1) or past infection (scenario 2) were
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Hepatitis B Testing Variability 943
ost likely to be overtested (48% and 46%,
espectively), whereas patients with no previous
nfection and anti-HBs titers less than 10 mIU/mL
scenario 3a) were most likely to be undertested
19%). There was also significant variation in
roportions of appropriate testing among the 5

Table 2. Comparison of British Col

US Centers for Disease
Control and Prevention5

niversal screening &
immunization of susceptible
patients ✓

ostvaccination testing for
anti-HBs 1-2 mo after first
series ✓

Attempt at revaccination of
nonresponders (failure to
achieve anti-HBs � 10 mIU/
mL) with 3 doses ✓

ooster dose for vaccine
responders if anti-HBs � 10
mIU/mL ✓

requency of surveillance of
HBsAg in susceptible patients* Monthly

requency of anti-HBs testing in
vaccine responders/immune
patients Yearly

requency of repeated testing for
patients immune from past
infection (anti-HBc�,
anti-HBs�, HBsAg�) Not necessary

Abbreviations: anti-HBs, antibody to hepatitis B surface
epatitis B surface antigen.
*Susceptible patients defined as unvaccinated, partially v
†A case of hepatitis B reactivation in an HBsAg-negative

n the immunocompromised host.11

Table 3. Comparison of Hepatitis B Testing
to Recommendations

No. of Tests/y

Serological Status 0 1 2 3 �4

. Infectious L S M

. Previous infection L S M

. No infection
3a L L S S M
3b L S M

. Indeterminate To be considered on
serological results individual basis

Abbreviations: L, testing frequency less than recom-
ended; S, testing frequency the same as recommended;
p, testing frequency more than recommended.
eographically distinct centers (30% to 66%;
� 0.01; data not shown). As shown in Fig 7, on
ultivariate modeling adjusted for age, sex, and

uration of dialysis therapy, HD (versus PD)
emained a strong predictor of testing more than
ecommended (odds ratio, 5.98; 95% confidence
nterval, 3.93 to 9.1). Note again that patients
ith scenario 3a serological test results (no previ-
us HBV infection and anti-HBs titer � 10
IU/mL) were much more likely to be tested

ess than recommended (odds ratio, 2.89; 95%
onfidence interval, 1.79 to 4.67) compared with
cenario 3b serological test results (no previous
BV infection and anti-HBs � 10 mIU/mL).
The impact of a previous kidney transplant or

ransplantation during the follow-up period was
valuated. Kidney transplantation did not lead to
ncreased testing, with the same proportion of
esting more than recommended (39% versus
7%) in patients with a previous kidney trans-

Consensus Protocol With Others

European Renal
ciation-European Dialysis
Transplant Association8 Canadian9

British Columbian
Consensus

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

Every 3-6 mo Every 3-6 mo Yearly

Every 6 mo Yearly Yearly

Not specified Not specified Yearly†

n; anti-HBc, antibody to hepatitis B core antigen; HBsAg,

ted, or nonresponders.
Bc-positive patient highlights the possibility of reactivation
umbian

Asso
and

antige

accina
anti-H
lant than those without.
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Beaulieu et al944
DISCUSSION

This study shows in a provincial cohort of
ialysis patients initially screened for HBV that
0% of patients are being appropriately moni-
ored with retesting, as determined by best evi-
ence. However, significant variability exists in
esting practices, with resource and other implica-
ions discussed next.

HBV vaccination is an important first step in
educing the risk of infection and transmission in
ialysis patients. However, patients with end-
tage renal disease face additional challenges
fter vaccination, making careful surveillance

Table 4. Actual Versus Re

Variable Total

verall 1,052
y dialysis modality
Hemodialysis 742
Peritoneal dialysis 310

y hepatitis B status
Infectious (scenario 1) 21
Past infection (scenario 2) 175
No previous infection (anti-HBs � 10 mIU/mL)

(scenario 3a) 510
No previous infection (anti-HBs � 10 mIU/mL)

(scenario 3b) 346

Note: Values expressed as number (percent). Patients w
) were omitted from this analysis.
Abbreviation: anti-HBs, antibody to hepatitis B surface an
andatory. Response rates to vaccination are
uboptimal (50% to 60% response) compared
ith the general population (95% response).12,13

n addition, it is known that anti-HBs titers often
ecrease postvaccination in dialysis patients, re-
uiring revaccination.1,2 Even natural immunity
s not completely protective because decreasing
ntibody titers in long-term dialysis patients who
re naturally immune against HBV have been
eported.3

Our data show that patients on HD therapy are
ore likely to be tested more than recommended

han patients on PD therapy. This may be the

ended Hepatitis B Testing

ess Than
ommended

Same as
Recommended

More Than
Recommended P

37 (13) 521 (50) 394 (37) —

45 (6) 352 (46) 345 (47)
�0.00192 (30) 169 (54) 49 (16)

1 (5) 10 (47.5) 10 (47.5)

�0.001

8 (4) 87 (50) 80 (46)

97 (19) 238 (47) 175 (34)

31 (9) 186 (54) 129 (37)

terminate serological test results (n � 3; scenario 4 in Fig

Figure7. Multivariate model
of predictors of testing. Abbre-
comm

L
Rec

1

ith inde
viations: HD, hemodialysis; PD,
peritoneal dialysis.
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Hepatitis B Testing Variability 945
esult of availability of the patient for testing and
ase of obtaining blood samples. Although pa-
ients on HD therapy are at greater risk of expo-
ure because of the potential for exposure to
lood during their treatment,14 there is no justifi-
ation for more frequent testing given the charac-
eristics of the patients and no acute outbreaks of
BV infection during the year of follow-up.

nterestingly, patients with known HBV infec-
ion or past infection were also more likely to be
ested more than recommended. These patients
hould have their HBsAg tested yearly, but ap-
roximately 50% have more than 1 test per-
ormed per year and 8% of patients had more
han 8 repeated tests performed in 1 year. Whether
his is caused by practitioner knowledge factors
unfamiliarity with the recommended testing rec-
mmendations) or system factors (test result not
mmediately available and therefore redrawn) is
nknown.
We also note that 30% of PD patients were

ested less than recommended. With an average
f only 4 clinic visits per year in stable PD
atients, we hypothesized that patients with more
linic visits would have an increased chance of
ppropriate testing frequency. However, we found
hat this was not the case. This finding provides
n opportunity to focus on PD unit practices in
erms of how HBV vaccination and serological
onitoring is conducted and tracked and how the
edical staff is educated regarding this impor-

ant intervention.
Another important finding is that patients with

o previous evidence of infection and anti-HBs
iters less than 10 mIU/mL (scenario 3a in the
esting protocol) are being tested less than recom-

ended. This group of patients generally re-
uires either a booster dose of HBV vaccine or a
econd HBV vaccination series to develop or
aintain seroprotection. A repeated anti-HBs test

s required after the second series of immuniza-
ion. However, we found that 20% of patients in
his category had 1 or fewer tests performed in a
ear, indicating that either they were not being
ffered repeated vaccination or their anti-HBs
iter was not being rechecked.

Of note, the protocol used in this study dif-
ered slightly from the current US Centers for
isease Control and Prevention recommenda-

ions, specifically with yearly HBsAg determina-

ion in patients with past infection (versus no d
epeated HBsAg testing) and with the omission
f monthly HBsAg testing in susceptible pa-
ients. However, given that we found patients
ith past infection were already overtested and

usceptible patients were already undertested,
hese results would be accentuated if compared
ith the US-based guidelines.
Geographic variability was also evident in this

tudy, with appropriate testing frequencies vary-
ng from 30% to 66% in the different units.
ecause no provincial document exists about

ollow-up testing, it may be that each local group
as developed their own strategy. It was beyond
he scope of this study to examine specific order-
ng practices for these tests, but certainly one
xplanation for differential testing is that indi-
idual physician (general practitioners and spe-
ialist physicians) or nursing practice patterns
ead to differential test ordering practices indepen-
ent of recommendations that are in place. In this
tudy, center size and number of nephrologists
id not correlate with percentage of appropriate
esting; ie, more physicians did not lead to more
esting variation.

Several limitations of this study must be noted.
irst, the cohort included only patients with all 3
BV laboratory tests recorded at baseline. This

xcluded almost 700 patients with incomplete
aseline data. These patients may represent a
ohort of undertested patients not captured in
his study. In addition, the cohort was ascertained
ased on laboratory data alone. Therefore, we
ere unable to report information about past
accination and booster doses required to main-
ain an acceptable anti-HBs titer. Data for hospi-
alization and travel during the 1-year period,
hich may be an additional valid reason for

epeated testing, also were not available.
Because testing frequency is only one compo-

ent of a comprehensive HBV infection control
rogram, an important next step will be to pro-
pectively evaluate testing recommendations in
oncert with vaccination rates, appropriate booster
ose use, and appropriate infection control pre-
autions (including isolation of HBsAg-positive
atients).
This study reinforces the idea that although it

s important to have evidence-based protocols to
nsure effective and consistent practice, it is
qually important to evaluate adherence and un-

erstanding of protocol recommendations. This
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Beaulieu et al946
tudy identifies a large variation in HBV test and
etest frequency, which has resource implica-
ions for laboratories and clinical units. The
aboratory costs to perform standard HBV tests
HBsAg, anti-HBs, and antibody to hepatitis B
ore antigen) average Can $50.00, which does
ot include nursing and physician time to order,
nterpret, and disseminate the results to patients.
herefore, the reduction in inappropriate testing
ould significantly reduce costs. For example, if

he 37% of patients who were overtested had just
less set of HBV laboratory tests per year, this
ould save more than $20,000 per year in
irect laboratory costs alone. In addition, a
tandardized protocol would improve appropri-
te follow-up.

There do not appear to be specific formal
racking mechanisms or educational programs
or HBV testing in dialysis units. Studies have
hown that education and formal feedback lead
o more appropriate clinical behaviors by medi-
al professionals.15,16 A useful next step would
e to determine why variations are occurring,
arget educational strategies toward reinforcing
he protocol in these groups, ensure “buy-in”
rom clinicians, and make changes to the proto-
ol if the reasons for protocol violation reveal
pportunities to refine the protocol.
In conclusion, in a cohort of dialysis patients

nitially screened for HBV in British Columbia,
pproximately 50% of patients are being appro-
riately monitored with retesting compared with
n evidence-based protocol. Significant testing
ariation exists among geographic centers, HBV
erological status, and dialysis modalities. Pa-
ients with known HBV infection and HD pa-
ients are being tested more than recommended.
ollowing the recommendations of an evidence-
ased protocol would ensure appropriate and
dequate follow-up, as well as reduce unneces-
ary retesting and potentially lead to significant
ost savings.
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