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BLOOD DONORS AND BLAOD DONATION

Evaluating the impact of pub'liii health notification of suspected
transfusion-transmissible hepatitis C virus infection and
effectiveness of lookback and traceback investigations by

Canadian Blood Services in British Columbia, Canada,
August 2002 through February 2005

Mandy Whitlock, Sandra Lord, Jane A. Buxton, Patrick Doyle, and Mark Bigham

BACKGROUND: Suspected transfusion-transmissible
fnfections (TTIs) have been reported to public health
{PH) in British Columbia (BC) since August 2002.

. The impact of PH nofification of suspected ransfusion-
C transeissible hepatitis C virus (TT-HCV) infection over
the first 2.5 years and the effectiveness of HCV look-
back (LB} and traceback (TB) investigations conducted
by Canadian Blood Services (CBS} in BC were
evaluated.

STUDY DESIGN AND METHODS: Suspected TT-HCV
cases reported o CBS in BC between August 28, 2002,
and February 28, 2005, were analyzed, The incremen-
tal yield of plausible TTis from PH-reporied suspecied
TTis was caiculated, The effectiveness of £B and TB
investigations was assessed with respect to the impact
of improved anti-HCV donor screening, the number of
newly recognized HCV infections, and the timeliness of
inifiating investigations.
RESULTS: Nine of 553 (1.6%) investigations were initi-
ated after PH reporting, vielding an additionai 2 of 237
{i.e., 0.89%) plausibie TT1s. Ninely-two percent of investi-
gations with transfused units involved transfusions
before implementing second-generation anti-HCV
C enzyme immunoassay (EIA) donor screening, Almost

. one-third of HCV-infected persons in linked investiga-
tions {i.¢., LB triggered by a TB and vice versa) were
newly identified. Recently tested, PH-teported cases
incurred a mean delay exceeding 6 menths uniil initiat-
ing a LB or TB investigation.
CONCLUSION: PH reporting of TTls and investigating
transfusions after second-generation anti-HCV ElA
donor screening idenfified few plausible TT-HCV infec-
tions. Many HCV-infected recipients or lapsed donors
first became aware of their infection staius as a result
of CBS investigations. The cument process of reporting
suspected TTIs incurs significant ime delay.

1634 TRANSFUSICN Volume 47, August 2007

epatitis C virus (FICV} disease has been noti- 0
fiable to public health (PH) in British Colum-
bia (BC) since 1992 and since then, more than
55,000 cases have been reported (J.A. Buxton,
BC Center for Disease Conirol, personal communication,
December 2006). In many instances, epidemiologic
follow-up information is {acking, resulting in underrecog-
nition of suspected transfusion transmissible HCV infec-
tion (TT:HCV) to biood suppliers. Even when recognized,
suspected TT-HCV may be inconsistently reported to
agencies such as blood suppliers for further investigation.
Therefore, a regulatory requirement to notify PH of sus-
pected TTIs might be expected to increase the sensitivity
of TT-HCV case detection through lookback (LB; i.e., not-
fying and testing recipients of potentially contaminated
blaad) or, reciprocally, traceback (TB) Investigations
In 2000, suspected TTIs, including suspected TT-HCV,
were made reportable to PH in BC under the provincial
Health Act' Thesregulatory change was implemented in

ABBREVIATIONS: CBS = Canadian Blood Services;
LE = loakback; PH = public health; TB = traceback
TT-HCV = iransfusion-transmissible hepatitis C virtts;
TTI(s) = transfusion- ransmissible infection(s).

From the British Columbia Center for Disease Control, Cana-
dian Blood Services, BC & Yukon Center, Vancouver Hospital
and Health Sciences Center, and the Department of Health Care
and Epidemiology, University of British Columbia, Vancouver,
British Columbia, Canada. .
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REPORTING AND INVESTIGATING SUSPECTED TRANSFUSION-TRANSMISSIBLE HCV INFECTIONS

Step - lzboratory forwards repart of positive laboratory test result to
physician with advisary “Mote to Attending Plysician™® imprivtest

- ifreporiable under Health Act, laboratory ako sends report to MHO'

N

Step 2- Physician determines if MHO enters into PHES? under

patient was blood donor or disease-specific code?

recipient and suspects possible .

T

‘ BCCDC analyzes epidemiologic trends 1
y

Step 3- Physicitn reports Step 4- MHO enters case into PHIS as
case as “suspected TTI"** to o “suspected TTI™ {including additional
locat MHO (by faxing information provided by Physician)
laboratory report to MHO
with any added epidemiologic
information} 1

Step §- BCCDC extracts PHES
reporis of “suspected TTI"
biweekly and reports to ces"

|

Step 6- CBS initiates lookback or
traceback investigation as required

Step 7- BCCDC analyzes
epidemiologic trends

Fig. L Procedure in BC for reporting and investigating sus-
pected TTis. *Note to attending physiclan—a standardized
advisory note printed on all laboratory reports with a positive

. laboratory test result for specified blood-borne pathogens,
advising physician to report as suspected TT1 if patient has
donated or received blood. MHO = Medical Health Officer;
$PHIS = Public Health Information System {electronic provin-
cial case registry for discases reportable to PH); §disease-
specific code, for example, HCV, HBV; Y8CCDC = British
Columbia Center for Disease Control (provincial PH
{aboratory); **TTI = transfusion transmissible infection;
T+CBS = Canadian Blood Services.

August 2002, at which time reporting of suspect TTTs to PH
began.' A suspected TTI was defined as a laboratory-
confirmed, blood-borne infection diagnosed in a recipi-
ent of blood or blood products which, in their doctor’s
assessment, was likely transfusion transmitted.? Newly
diagnosed cases of a blood-borne infection in a former
bloed donor were also included in the new reporting pro-
visions. To our knowledge, BC is the first jurisdiction in the
worild to legaily mandate reporting of suspected TTTs
to PH. PH in twrn forwards reports to Canadian Blood
Services (CBS). In BC, CBS is responsible for coordinating
and conducting all LB and TB investigations. The current
procedure in BC for reporting suspected TTIs is shown
in Fig. 1.

One objective of this statutory requirement for
reporting suspected TTIs was to improve surveillance of

the risk of TTIs such as TT-HCV? Blood suppiiers in
Canada, the United States, and other countries, however,
as well as hospitals in some jurisdictions, had already
implemented targeted HCV LB and TB programs *® Evalu-
ations ofboth general and targeted HCV LB investigations
have reported relatively low yield in idendfying HCV

"infected recipients.®' A recent review of the Canadian
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experience with targeted HCV LB investigations'® higlh-
lighted a wrend, previously reported,””* of further decreas-
ing yvield of such investigations since implementing
increasingly sensitive serologic (i.e., second-generation?®'
and later anti-HCV assays?*) and nucleic acid-based?*2
donor screening,

In this study, our primary objective was to quantify
the incremental vield of identified TT-HCV infections,
2.5 years after implementing the regulatory requirement
in BC to report cases of suspected TFF-HCV to PH. Two
secondary objectives were, fitst, to assess the effectiveness
of HCV LB and TB investigations, not only in identifying
previously unrecognized TT-HCV infections, but also in
light of increasingly sensitive HCV donor screening, start-
ing with implementation of second-generation anti-HCV
assays, and second, to assess the timeliness of the current
reporting process for suspected TTIs,

MATERIALS AND METHODS

Data from all cases of suspected TT-HCV (including co-
infections with HCV and one or more other blood-borne
pathogens) reported to CBS in BC, from August 28, 2002,
to February 28, 2005, were entered into a computer data-
base (Access, Microsoft Corp., Bellevue, WA) and imported
into another computer program (Excel, Microsoft Corp.)
for descriptive analyses. Cases were categorized as either
“PH-reported” (ie., reported to CBS through the new
regulatory process for PH reporting of suspected TTls) o1
as “non-PH-reported” (ie., reporied directly to CBS from
all other sources, including physicians, hospitals, donors,
or recipients). TT-FICV comprised 97 percent of all sus-
pected TTi cases reported to CBS over this period.
Qurcome data from ensuing HCV LB and TB investiga-
tions were analyzed, including donor and recipient HCV
test assay (e.g. enzyme immunoassay [EIA] or nucleic acid
test), test date, and test result.

The plavsibility of TT-HCVinfactions was determined
according to an approprate chronology of donor and
recipient test results. Plausible TT-HCV infection was dis-
counted in two circumstances: a positive recipient HCV
test result before the date of transfusion in question in a
HCV LB and, as specified by CBS procedures, a negative
donor anti-HCV (second generation or later ant-HCV
assay} test result from a specimen coliected at least
140 days after the donaidon date of the transfusion in
question {which cleared the donor from a HCV TB inves-
tigation). The impact of implementing PH reporting of
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suspected TT-HCVinfections was measured by comparing
the yield of plausible TT-HCV infeciions from LB and TB
investigations initiated as a result of PH-reported and
non-PH-reported cases.

To gauge the impact of increasingly sensitive donor
HICV testing, the proportions of HCV-infected donors
and recipients identified in TB and LB investigations,
respectively, were calculated for transfusions occurring
before, compared with after implementing second gen-
eration anti-HCV donor screening. Second-generation
anti-HCV EIA (Ortho Diagnostic Systems, Raritan, NJ)
bleod donor screening was implemented in Canada in
March 1992, '

To estimate the number of HCV infections in donors

and recipients which was first recognized as a result of
these investigatons, we examined the outcomes of
“linked" LB {i.e., an anti-HCV-positive donor first identi-
fied through a TB investigation)} and “linked” TB investi-
gations (i.e., an anti-HCV-positive recipient first identified
through a LB investigation). For linked LB investigations,
we examined the time from a donor’s positive test result to
the opening date of a LB investigation. ¥ this time period
was less than 100 days, then it was considered likely that
the donot became aware of their infection status through
CBS notification. Analogously, for linked TB investiga-
tions, we examined the time from a recipient’s positive
test result to the opening of a TB investigation as an indi-
rect means of assessing whether a recipient likely became
aware of their infection status through CBS notification.
To assess the timeliness of the current process for
reporting suspecied TTIs, we caleulated the mean mumber
of days from a positive HCV test result for a donor or
recipient, to the opening of a LB or TB investigation,
respectively, for PH-repotted and non-PH-reported cases.

RESULTS

Yield of plausible TT-HCV infections from LB and
TB investigations

During the study period, 31 suspected TR-HCV cases
{including 2 cases with a history of both donation and
receipt of blood) were reported to CBS from PH. Nine
investigations (5 LB and 4 TB) were initiated as a resuit of
PH-reported cases (Table 1). Fourteen other investiga-
tions also involving PH-reported cases had already been
initiated as a result of prior (i.e., duplicate) reporting of
cases to CBS from other sources.

Two plausible TT-HCV infections fone each from LB
and TB investigations} were identified as a result of cases
exclusively reported to CBS by PH (Table 2}. By compari-
son, 235 plausible TT-HCV infections (127 from LB and
108 from TB investigations) were identified through
reports received by CBS from non-PH sources {including
14 cases involving duplicate reporting from PH).

1536 TRANSFUSION Volume 47, August 2007
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TABLE 1. Case reporting sources for HCV LB
. and TB investigations

Case reporting source

HCV investigation PH Non-PH Duplicate™ Total
LB 5 232 - 10 247
B 4 298 4 306
Total 9 530 14 553

* Case reported from both PH and non-PH sources.

impact of second-generation anti-HCV EIA

donor screening

A total of 122 of 128 (95.3%) HCV LB investigations with
transfused units identified involved donations before
second-generation anti-HCV EIA donor screening and 127
of 150 (84.7%) recipients from these earlier HCV LB inves-
tigations were anti-HCV-positive (Table 3). In contrast,

-only anre anti-HCV-positive recipient was identified who

was transfused after this time, and this recipient had also
received 4 upits jmplicated in HCV LB investigations
before second-generation anti-HCV EIA donor screening.
Similarly, for HCV TB investigations with transfused units
identified, 153 of 171 (89.4%) involved donations before
second-generation anti-HCV EIA donor screening. One
hundred twenty-three of 406 (30.3%) donors from these
earlier HCV TB investigations were anti-HCV positive,
compared with none after this time. .

Identifying previously unrecognized HCV infection
Eighty-five of 247 (34.4%) HCV LB investigations were
initiated after identifying an infected donor through a
TB investigation. Follow-up test results were available for
77 of these 85 donors, of whom 29 (37.7%) {irst learned
of their HCV djsease status as a result of the TB investiga-
tion {data not shown). Ninety-five of 307 (30.8%) HCV-
TB investigations were initiated after identifying an
infected recipient through a LB investigation, of whom 26 -
tecipients {27.4%) first learned of their HCV disease status
as a result of the LB investigation (data not shown).

Timeliness of initiating HCV LB and TB
investigations

The overall mean number of days from a donor positive
test vesult to initiation of a LB or TB investigation for both
exclusively PH or non-PH-reported cases was similar and
protracted—greater than 6 months (Table 4). The mean
interval was reduced to 39.5 days after discounting one
significant outlier among the five PH-prompted LB inves-
tigations (data not shown). Similarly, discounting one
outlier among the four TB invesdgations involving
PH-reported cases reduced the mean interval to 161 days
{data not shown).
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HCVIM81818 [y ¢his study, 92 percent
TABLE 2. Plausible TT-HCV infections identified through LB and (275 of 299 [excluding 6 investigations
TB investigations B . . . .
- involving one donor and five recipients
8 mm"gm:’: e who, respectively, donated or received
Investigations PH duplicate”) reported Total units both before and after implement—
HCV LB ing second-generation ant-HCV EJA
Investigations with 1 127 128 donor screening]) of LB and TB investi-
transfused units - . . . _
Units with recipient HCV test 1 155 156 | 8ations (with transfused units) invol
result available ved transfusions before implementing
Plausible TT-HCV infections 1 127 128 second-generation anti-HCV EIA donaor
HCV TB . . s )
Investigations with 1 170 171 screening in 1992 {Tgble 3). For transfu
transfused units sionssince 1992, the incremental benefit
Urits with donor HOV test 1 529 530 of 1B or TB investigations in identify-
result available ’ . . s .
Plausible TI-HCV infections 1 108 100 ;ng epre";’"ﬂ?’ a?ﬁi?ngﬁgeHccavﬂ
* Casa repofted from bot PH and non-PH sources. ppears margin PP
by others'>"®20 for a review of the

medical, ethical, political, and legal
rationale forundertaking such investiga-

TABLE 3. Relative yield of TB and LB investigations before and/or
after second-generation anti-HCV EIA donor screening

tions involving recently transfused units.
In contrast, our evaluation of the

Transfusion date PH impact of transmissible disease
ngef"::raﬁo MAﬂer i notification through LB and TB investi-
Seconc-gel n S28C0 genaation N . - M 2
Investigations anfi-HOV EIA amti-HCV ElA Total gations u-lentxﬁed a sxgr}lﬁcant number
HCV LB of HCV-infected recipients and past
Investigations with fransfused units 122 7 129" { . donors who were likely unaware of
f*‘;’t“b‘“ﬁ;a"a“ame recipient HCV 150 8 156 | their disease status. Over one-quarter
25l resul . .. s
Number of anti-HCV-positive 127 1t 128 | (27.4%) of and-HCV-positive recipients
recipionts in LB investigations linked to a prior TB
HCV TB . .
investigation first became aware of
investigations with [ransfused units 153 23 176% . ,g . h B tifi
Number of availabie donor HCV 406 124 s30 |, their infection through CBS notifica-
test results tion, whereas for ant-HCV-positive
dN""'"be’ of anti-HCV-posiive 123 0 123 | donors in TB investigations linked to a
Onors

HCV ElA testing.
fused before second-generation anti-HCV EIA testing.

testing.

* One HCV LB investigation involved donations before and after second-generation anti-
T Recipient received 5 units involved in HCV LB investigations, 4 of which were trans-

} Five recipients received units both before and after second-generation anti-HCV EIA

prior LB investigation the correspond-
ing proportion was 37.7 percent. This is
somewhat lower than the range {42%-
-68%) of newly identified HCV infec-
tions from general or targeted HCV LB
investigations reported from earlier

DISCUSSION

In the first 30 months sirice implementing TTI reporiing in
BC, 9 HCVLB or TB investigations were initiated following
suspected TT-HCV cases reported exclusively by P, com-
prising 1.6 percent of the 553 investigations that were
opened during this period. From these9 investigations, an
additdonal two plausible TTIs were identified, represent-
ing an incremental yield of less than I percent (2 of237) of
plavsibie TTls identified. Because unexplored alternative
epidemialogic risk factors in these cases may also be more
relevant, this analysis clearly indicates limited incremen-
tal benefit artributable to PH notification of suspected
TTIs in BC.

Increasingly sensitive donor sereening of HCEV
infection'??'?* has substantially reduced the risk of TTI-
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investigations undertaken in Canada
 and the United States***'%" and could |
reflect a diminishing proportion of cases associated with
trarisfusions before the advent of donor ant-HCV
testing. As pointed out by AuBuchon," however, the
health benefit of earlier detection of TT-HCV is likely
mitigated by the reduced cost-effectiveness (i.e., cost per
life-year gained) of HCV weatment for many HCV-
infected blood recipients, given a mean transfusion
recipient age of GO to 65 years.” With passing time, it can
be confidently predicted that HCV LB and TB investiga-
tions will detect an- ever-decreasing proporton of previ-
ously unrecognized HCV infection.

This study identifled prolonged intervals between the
date of a positive laboratory test result in a bload donor or
recipient and opening of an appropriate LB or TB investi-
gation, Minimizing these times may enable potentially
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TABLE 4. interval (days) between positive HCV test result and initiation of HCV LB or T8 investigation

Days from positive HCV test result to iniiating HCV LB or TB investigation

PH reported cases Nor-PH (including duplicate) reported cases
Investigations Number Mean Median Range Number Mean Median Range
HCV LB 5 232 52 2-1004 232 799 89 2-4353
HCV T8 4 321 221 41801 298 1427, 1020 7-4880

* Case reported from both PH and non-PH sources,

infectious in-date blood products—primarily fresh-frozen
plasma—to bhe withdrawn from inventory socomner.
Although it appears that PH-reported cases were investi-
gated sooner, this is largely an artifact of different time
periods for laboratory test dates between PH and non-PH
cases. All investigations of PH-reported cases during the
study period were as a result of laberatory testing that had
been performed between 2000 and 20065, whereas investi-
gation of non-PH-reported cases that were initiated
during the study period had laboratory testing performed
as far back as 1990. '

Measures have been implemented in BC to reduce the
reporting delay of suspected TTls, such as establishing
a provincial Central Transfusion Registry in 1998. The
current process for reporting suspect TT-HCV continues,
however, t© incur prolonged delay for several reasoms.
First, prior donation or transfusion history may be incon-
sistently or unteliably recalled 3 Second, infections
with reporting case definitions that require manual inte-
gration of both laboratory and clinical data are more likely
to be underreported and reported in a less timely fashion
than routine, automated electronic laboratory reporting
of positive laboratory results.?<' To improve the efficiency
of identifying and reporting suspected TTIs to CB5, an
automated, anonymized data linkage process between
the provincial PH laboratory at BCCDC, CBS, and the pro-
vincial Central Transfusion Registry, is currendy being
evaluated.?®

in sumanary, less than 1 percent of plausible TT-HCV
cases were identified exclusively through PH reporting,
along with a similar low yield of infected cases identified
from investigations involving transfusions after second
generation anti-HCV donor screening. Overall, approxi-
mately one in three suspected TT-HCV infections identi-
fied by LB or TB investigations was a newly detected
infection. This case detection benefit will diminish in
tandem with the decreasing future number of HCV LB and
TR investigations involving transfusions before donor
second generation anti-HCV donor screening. The current
process of identifying and reporting suspect TT-HCV

.infections incurs delays in initiating follow-up LB or TB

investigations.
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