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TABLE 3. Estimates of study size to rule out an
adverse event frequency”
Study size to rule out
an adverse eventt

Adverse event frequency

100 1733
300 1/100
1,000 1/333
3,000 1/1,000
10,000 1/3,333
225,000 1/75,000

* From Hanley and Lippman-Hand.®
t 95 percent upper confidence limit.

suppliers as a condition of approval. Postmarketing sur-
veillance for adverse reactions to PI products should be
linked to the national hemovigilance systems such as the
Transfusion Transmitted Injuries Surveillance System
(TTISS) in Canada. Depending on the new PI technologies
implemented, specific additional surveillance outcomes
may be identified. Annual reports on adverse reactions to
specific products should be prepared, analyzed, and com-
municated to users.% In the case of PI, comparisons
should be made to historical rates of adverse reactions
with non-PI products. The Panel is uncertain as to what
extent such information is proprietary or how quickly it is
made available to regulatory agencies in different coun-
tries, but strongly recommends sharing of hemovigilance
data across jurisdictions.

Research should be encouraged to identify rare and
long-term consequences of transfusion of PI products.
Chronically transfused patients might serve as an ideal
surveillance population to identify long-term toxicities of
PI products.

FOR Pl TECHNOLOGIES THAT HAVE BEEN
APPROVED BY THE REGULATORY
AUTHORITIES, WHAT IMPLICATIONS
SHOULD BE CONSIDERED BEFORE THEIR
WIDESPREAD ADOPTION?

Regulatory agencies approve technologies based on their
safety and eflicacy. In Canada, and in many other coun-
tries, a distinction exists between regulatory authorization
to market a drug and common practice.® Widespread
implementation of novel technologies such as PI will have
a number of implications for blood services (and beyond).
Several technologies are already approved for fresh-frozen
plasma treatment in some countries, and it is possible,
even likely, that more than one technology will be
approved for each of the labile bloed components.3 Sup-
pliers will require a process to select the most appropriate
PI technology. The Panel did not address the desirability of
licensing or introducing any specific manufacturer’s tech-
nology, but concentrated on the desirability of a PI tech-
nology and the process of implementation. The process
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should include the detailed review of the available safety
and effectiveness data along with determination of how
the adoption of a new technology will impact the pro-
cesses of the organization. Collection methods, manage-
ment of components, training of personnel, storage and
transport, waste disposal, and methods of quality control
may all be affected.

Treatment of a nation’s blood supply requires societal
informed consent. The Panel endorses the need for broad
public consultation. Consultation with appropriate
patient and physician stakeholder groups is essential.
Consultation with hospital physician and transfusion
groups is also a necessity. Inventory management is an
important issue, particularly at the time of crossover from
the current to the new technology. Once the final selection
process has occurred, a detailed educational program
should be put in place for blood centers, hospitals, health-
care providers, and patients before the introduction of the
new product.

Initially, the new PI procedure should be introduced
as a pilot project in one geographic area to work out logis-
tical, environmental, and occupational health issues
before the process is implemented more widely. For
instance, a staged introduction of PI for PLTs is currently
being conducted in France.

Should PI components differ in function from avail-
able non-PI products, this information should be dissemi-
nated to physicians and health-care providers and
communicated to patiénts through an appropriate
informed consent process. The manufacturer, the supplier,
and provincial departments or ministries of health have
the responsibility to ensure that this information is con-
veyed to physicians and health-care providers in a timely
and effective manner. Finally, cost-effectiveness studies’
should be conducted by agencies such as the Canadian
Agency for Drugs and Technologies in Health.%®

IF Pl WERE TO BE IMPLEMENTED FOR ALL
COMPONENTS; IN PRINCIPLE:

What criteria would allow changes in donor
deferral or testing?

After the implementation of PI for all components, it is
possible that existing procedures could be modified to
reduce costs or reduce donor deferrals. The rationale for PI
implementation should be independent of these consid-
erations, however. Specifically:

What criteria would allow the relaxation of any current
donor deferral and/or exclusion policies?

The regulatory agencies and blood collectors should
review the donor screening questionnaire to eliminate or
modify questions that are believed to be of marginal value,
such as tattooing and certain travel deferrals.?*®



What criteria would allow the cessation of any currently
undertaken screening tests?

1. Screening tests for agents that are not readily trans-
missible by transfusion, for example, Treponema pal-
lidum (syphilis).

2. Screening tests for agents of low infectious titer and
high log kill by PI, for example, WNV.

3. Screening tests for agents that are sensitive to PI and
for which redundant safety measures are in place,
such as CMV, HTLY, and hepatitis B core antibody.

4. Screening tests for agents that are exquisitely sensi-
tive to PI and for which the current tests have poor
specificity and sensitivity, such as bacteria.

5. Although not a screening test, gamma irradiation of
cellular blood components could be eliminated if
nucleic acid-targeted P1 technology were introduced.
These technologies appear to inactivate contaminant
lymphocytes and eliminate the risk of transfusion-
associated graft-versus-host disease.5'

What criteria would allow a decision not to implement
new screening tests for agents susceptible fo PI?
A candidate agent that is shown to be adequately inacti-
vated by an implemented PI technology would not require
screening tests, unless of unusually high infectious titer.
_Ideally PI treatment should reduce the pathogen load in a
blood component by 6 to 10 log as measured with appro-
-priate isolates in an in vitro assay of infectious units.% In
certain cases virus-infected primate models may be desir-
able to define the efficacy of PI treatment in transfusion-
mediated transmission.

Should muitiple inventories be considered for
each component and if yes how shouid allocation
be decided? S

The Panel recommends universal implementation of PI
(or universal implementation for a particular component
if PI methods for all components are not available). Con-
sequently, unless special patient populations are identi-
fied which should not receive newly implemented PI
components (see “Should different criteria be used for
certain patient populations?” above), the Panel recom-
mends against multiple inventories.

HOW SHOULD THE COSTS AND/OR
BENEFITS OF Pl BE ASSESSED?

The Panel appreciates that precaution must be tempered
by the logic of cost-benefit analysis with its focus on scar-
city and estimates of risk.% Country-specific studies of dif-
ferent PI technologies have been published, and the
strengths and limitations of the existing studies were ana-
lyzed at this conference.%"2 Economic evaluations of all PI
procedures should be conducted. Implementation of PI,
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however, should be based on other considerations in addi-
tion to the results of an economic analysis; this practice is
consistent with how economic evaluation results are used
to assist with decisions in other areas of health care. For PI,
the costs are currently unknown and the benefits are diffi-
cult to quantify. Even with perfect data, a decision should
be made with the economic evidence as just one factor.
Unlike many therapeutic interventions, PI is an interven-
tion with “broad-spectrum” potential to reduce multiple
infectious and noninfectious threats. Furthermore, blood
safety interventions often do not conform to the traditional
norms of cost effectiveness.™™ Economic evaluation is but
one tool, albeit an important one, for assisting policy
makers in arriving at a decision acceptable to their con-
stituencies.™ . , ,
Costs and benefits should be assessed with a societal
perspective, examining both direct and indirect costs in
accordance with published recommendations.”™ Analysts
should strongly consider presenting the results in a disag-
gregate fashion with a cost consequence analysis in addi-
tion to a cost-effectiveness analysis.”>7 Methods and
models should be transparent with assumptions high-
lighted and tested for their effect on the results. Sensitivity
analysis, at a bare minimum, should focus on variations in
price and effectiveness. Uncertainty about these analyses
should be considered, not only for the incremental cost-
effectiveness ratio but also for the budget impact.

How should these be éligned with other blood
safety interventions and/or other health-care
interventions?

Ajudgment about whether the extra benefits outweigh the
extra costs is context-specific. The Panel believes that it
may be inappropriate to assign a single number as a cutoff
threshold for the cost-effectiveness -analysis.” Decision
mabkers, however, should clearly state their reasoning for
decisions with special emphasis on budget impact, the
extra cost for improved patient outcome, and opportunity
costs (i.e., what other safety improvements could be intro-
duced for the cost of Pl). Reasoning used for past decisions
may not be applicable for current or future decisions
involving new, expensive technologies. It is of utmost
-importance that decisions about scarce resources be
made that are consistent with the values of the decision
makers and the patients whom they represent.

WHAT OTHER INFORMATION,
CONSIDERATIONS, AND
RESEARCH-RELATED QUESTIONS WOULD
NEED TO BE ANSWERED TO DECIDE
WHETHER OR WHEN A PARTICULAR PI
PROCEDURE SHOULD BE IMPLEMENTED?

The Panel recommends that consideration be given to
robust governmental supporit for a large-scale investment
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in developing an integrated PI technology for all blood
components. Research initiatives should be directed
toward a Pl technology suitable for implementation in
developing countries.>™

Mathematical modeling should be used to develop
credible scenarios for the unknown (emerging) pathogen
risk; for example, what are the “break-even” threshold
conditions and are they consistent with a worst-case sce-
nario? Several different models might be constructed
based on the extensive database developed during the
HIV epidemic, which included a pathogen with an
extended “silent period,” high morbidity and mortality,
secondary spread, surrogate testing, and clinical screen-
ing, contrasted with an agent such as WNV, which became
clinically apparent quickly and involved limited morbidity
and mortality and for which a screening test could be
readily developed and introduced. These models could be
used in economic analyses of candidate PI technologies to
support decisions about PI implementation and invest-
ments for the research agenda. ‘

Large, well-designed, randomized clinical trials
should be performed to evaluate and/or confirm the
effectiveness of any new PI technology. Postlicensure
Phase IV studies should be integrated with hemovigilance
systems to enhance the ability to detect adverse events.

Introduction of PI technologies might have un-
anticipated consequences for the health-care system.
For example, the development and widespread availa-
bility of screening tests for new agents might be
compromised.

Prion diseases have not been addressed by current PI
technologies. New PI technologies should be investigated
to address these and other resistant agents. Research
should address the relative risks and benefits of PI pooled
components versus PI single-donor components.™

CONCLUSION

PI or removal technologies hold considerable promise as a
means of improving the safety of the blood supply, par-
ticularly against newly emergent or not-yet-discovered
infectious threats. A number of PI technologies have
already been adopted in different countries and some are
expected to become available within a relatively short
time in Canada. Implementation of PI will be complicated
by considerations of efficacy, availability, logistics, cost-
effectiveness, toxicity, and risk-benefit issues. Further, the
extensive battery of screening assays for testing blood
donations that has been developed since the mid-1980s
greatly reduces the currently appreciated risk of blood
transfusion. The success of this strategy has reduced the
apparent benefit of PI. PI represents a prospective
approach to blood safety that could add an important
additional layer of safety to a nation’s blood supply,
however.
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This consensus statement emerged from a consensus
development process that involved experts and stake-
holders in a variety of disciplines and a variety of roles in
the process. The statement endeavors to answer six ques-
tions posed to the Consensus Panel by the conference
organizers that address a number of the issues posed by
the imminent availability of PI technologies. The Panel has
prepared this statement in the anticipation that it will
prove useful, not only to Canadian Blood Services and
Héma-Québec, but also to the other stakeholders in
Canada, and to planners and policy makers involved in
blood services in other countries.
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lymphoma, stem cell traiisplats, and those, nln(:nse,lmmunompmve
chemotherapy, especially thos ngA hk:ﬂudarabtneand2CDA.
or undergoing radiation therap f unasuppmmed patients may be

Simultaneous Session 13:
Haemovigilance in Patients
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ARANSFUSION-ASSOCIATED GRAFT-VERSUS-HOST DIS
G-V-H D)

Holl\pd PV

UC Da\jis Mcdical Cmrer Sacramento, USA

Transfusn-associated graft-versus-host discase may occur jvhen viable
lymphocytdg in a blood compouent engraft in a susceptible/recipient and
reject the pMent/host. It has the features of dassical gfaRt-versus-host
disease, eg. e thit afier an- incompletely matched fallogeneic) bone

ALE

marmrow- or ster cell transplant, with the added cogiplication of bone
marrow failure. Th, latter is responsible for the bigh plortality after T-A G-
v-H D where death K usually due to sepsis and/or bjéeding Patients\_atrlsk

of T-A G-v-H D aly have. -cellular Immunogeficiency states; either
congenital or “acquired ormbelmmunmpettntwhcnmemht
antijen ocmlxonthehocyttslntbetnnsﬁ&d
blood component. Pauen at risk lnd de/those with acute leukemia,

gfmes from ‘a donor homozygous for
HLA locus‘antigens for which the pajent I heterozygous. The relative risk
of the latter is.increased when compodknts amﬁombloodmlaﬁvsorﬁ’om
the saie ethhic group as the palenit atN have limited HLA diversity. HLA.

which has been almost the same for the past three years. Non-hemolytic
transfusion reactions account for 80% of reported cases, which include
transfusion-related acute lung injury (TRALI) and anaphylaxis. In the last
three years, we recorded 92 cases of TRALI and 44 cases of possible TRALL

" We found leukocyte antibodies in around 40% of donors implicated in

TRALL We continued the screening of plasma protein antibody and
deficiencies in patients showing non-hemolytic transfusion reactions and
found three more cases of haptoglobin deficiency in 2006. The number of
reported cases of transfusion-transmitted infections (TTI) gradually
decreased yedry: 293 in 2004, 265 in 2005, and 191 in 2006, although
the numbers of cases confirmed by ID-NAT of repository samples from
implicated donors are much lower than these. New strategies to reduce the
risk of TTI bave been implemented since 2004, that is, the reduction of HBV/
HCV/HIV NAT pool size from 50 to 20 and the implementation of the
regulation regarding donor ideatification at the reception. Transfusion-

. transmitted HEV (TT-HEV) infection is our most recent concern: Recently,

we have recorded four cases of TI-HEV infection in Hokkaido, which s the

largest island north of Japan. The causé of the presence of HEV in'donors is

probably the local practice of eating rare pork innards in the Hokkaido area.
We pow implement investigative HEV. NAT in the . Hokkaido region.

| ‘Bacterial contamination is another concen. ki 2006, we encountered three

cases of bacterial contamination. Ope fatal case was associited Wwith a
platelet concentrate contaminated with Staphyloccocus aureus. Two non-

fatal cases were associated with red blood cell concentrate contaminated | o

with Yersinia enterocolitica In Japan, the storage period.of platelet
concentrate is only 72 hours without the need for bacterial examination.
We started to implement universat leukoreduction.and diversion of initial
blood flow for all blood. products from carly 2007. The third concern {s.
VvCID. The first vCID case was diagnosed in Japan in 2005. The Misifstry of -

‘health, labour and welfare decided to exclude donors who have traveled.to’ i B
: ‘Europe duﬂngaccruinpedodtopmmtvcm infection-via transfusion.
'} Our haemovigilarice system is based onvoluntarymponsfmm hospitals. |
¥ Mutual cooperation between hospitals -and blood centers is mential for
. improving the haemovignanc: system.

mztchcdcomponutsforpa'l'x»ho ‘become refractory to random
- .donor plateléts may Liiciease dskofT— -v-HD.Pmntionktheh:y
"to obviating T-A G-v-H D/s utmncntis nited. and rarely effective in’
. obviating death. While indetivation of lymphod) lnhloodcomponentsis
mastoﬁmcankd.ousinglrndiaﬁon. .,,‘v.
pmcesessimilady ndctivate transfised white btdgd eellstdiztionmay
be carried out usingfobalt 60 sources but Is more Agveniently performed

-with dedicated ingfdiators with a cestum 137 sovrce » specializeéd X-ray

irradiators. The J fatter instruments are expensive to pilchas butnsyto
maintain whil belngconvenlenttousc.ouamyc lofirndiatlon
“involves a mfthod to map the absorbed dose¢ period ) _aml_qgkvke,
(usmlly:osensmvelabd]tovuﬂythztdmdostof didjation. has

© Ppro

.coffiponents. The main effect of the irradiation is to catise minimal ong

been

deljfered to- the cellular blood compotient. -Standary opmﬁng
dyfes (SOPs)amsetuptoensm:ﬂutpanemsatnskof'l‘- G-v-HD
rradiated or PI blood components. Yrradiated componenti\ire not.
rad acdveandmaybegivcnmpauentswho%onotmqulm Jiated
ing
otyslsandinatascdpotasiumleakzgeofmdhloodcdls.sokl!tsh e
adatmgpedodofzs daysaﬁcrirndiation. '

THE BENEFITS OF THE JAPANESE HAEMOV[GILANCE

) The.la;)anese Red Cross (URQ) blood sdvkeheadquanus k the one and only
- other hand, collect 40% of all blood: There: weré about five ‘million-
- We issued. 33 million bags of red cell concentrate, 0.7, mlllionbagof

. Inzoos.Foumenytamhaspastslnc:theJRCimplemnwl the haemo-
.\dgilancesysanmtnonwide Thenumbctofmomdcastslsarwndmoo.
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SYSTEM FOR BETTER PATIEENT CARE
OkazakiH -
Japanese Red Cross Socicty, Tokyo, Japu

blood service institution in.lapan.'[hﬂtm@ blood centers and 116 blood
donaﬂonmomscolkcdngalmos(m'bofallblood.uobﬂtunlts.onthe

donaﬂonslnzoos.whichconsisttdomeLofwboleNooddomﬁom
'(Sm,mdmmlofwholebloodmmw«naﬁom(m

aphddslﬂamktconcenmtc.andljmﬂﬂonbagsofﬁshfmzenphsma

B-S13-4
DBECTION OF HPDEL AMONG THA[S DELETB) ALLE[E

‘OF IN\PTOGLOBIN GENE ‘THAT CAUSES CONGENITAL
~ HAF OGLOBIN DEFICIENCY ) i
Shimada I\ Odagiri M', Chaiwong K, Watanabe Y', Anazaw; _ !, Mazda .

77, Okazaki IX, Juji T', 0'Charoen R?, Tadokoro X'

'The Japanese Red Cross, Tokyo, Japan *Thai-Red Cross Fhcicty, Bangkok,
Thailand , : v
Backgmmd. gepial baptoglobin deficiency ky/a risk fador for ana-

_phyhcﬁcmn—hemo R\ transfusion reactions ig apan.’['heddctedaude
"' of the haptoglobin gene ()

ded.inwhidl fere is a deletion larger than

20 kilobases in Hp and the apfed:haptoglobin-felated gene

{Hpn), were identified from th&\Japanese/fatients with congenital hapto-
globin deficiency who expetien njpfhylactic transfusion reactions. The
Hpdel allele has also been otiservedyifh other Nottheast Asian populations,
" such as Koreans and Chinese: The gm\distributionin another part of Asid,

'spcdﬁcallySouﬂleastAsianco trls,is ou@ttobewotthinvcsﬁgatlng.
'} Aims: To investigate the d ispAbution of coNgenital haptoglobin deficiency
‘¥ in Southeast Asian coun

. population..

fes weanalyzcd ap goblnamongthe‘['hai

Mcthods: Blood samp csmlltctcdﬁomZOOnndo | selectcdhealﬂny'[hal

. volunteers were anaf) cdfotsuumlnptoglobm nd'%b haptoglohlngene.'
1) Plasiia haptogfobin concentration was measured to iM¢ntify haptoglobin
" deficiency. 2)fap! oglohinﬂnenotypingwas;mfotmed pg SDS-PAGE

foﬂowd by’ Western blotting. 3). The presence of the -- allele wis

" determinéd using genomic DNA by an Hpdel-specific PCR methgd
: Resulf - There were no haptogiobin-deficient subjects detected ongd:c

200 i

s. Their haptoglobin phenotypes were as follows: Hp 4-1.1INO, Hp
In 8land Hp 2-2 in 109. Six, lndivlduals hetemzygous for

pd el
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