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Transfusion of ABO major incompatible platelets (where the recipient
has antibodies against the ABO group of the transfused platelets) has
been shown to be associated with lower platelet count increments
following transfusion [1], although this does not appear to translate to
a difference in bleeding outcomes [2]. Transfusion of minor ABO
incompatible platelets (where the suspending plasma of the platelet
concentrate is not compatible with the ABO group of the recipient’s
red cells) has been associated with increased risk of haemolytic trans-
fusion reactions. This risk is likely to be lower for platelets stored in
platelet additive solution due to the reduced volume of plasma.

Whilst the preference, therefore, is that patients are transfused
ABO identical platelets, this is not always possible in emergency situa-
tions. Moreover, transfusion of ABO incompatible platelets may also
be required to ensure, across the supply chain, that platelets are avail-
able when needed without significant wastage of a product with short
shelf-life (5-7 days in most countries). For this reason, transfusion of
ABO incompatible platelets is not an infrequent occurrence, and thus,
many centres have policies in place to mitigate risk to recipients. A
previous international survey published in 2010 reported considerable
variation in international practice in relation to the transfusion of ABO
incompatible platelets [3]. Since that time, platelet production practice
has evolved, especially with increased use of platelet additive solution
either alone or in combination with pathogen inactivation.

In addition to ABO group, consideration must be given to compatibil-
ity of platelets for RhD. Platelets themselves do not express RhD, but are
contaminated with a small amount of red cells. The level of red cell
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contamination is influenced by the method of production, with apheresis
platelets reported to contain lower levels than those produced by whole
blood [4]. Transfusion of RhD-positive platelets to RhD-negative recipi-
ents can result in alloimmunisation, the likelihood of which is related to
the type of platelet preparation and factors in the recipient such as immu-
nosuppression [5]. Therefore, many centres have policies to define which
recipients should receive RhD-negative platelets. The principal concern is
mitigating the risk of alloimmunisation in women of child-bearing poten-
tial, potentially leading to haemolytic disease of the foetus and newborn.
Where RhD-negative platelets are not available for patients for whom
they are indicated, centres may have policies for prophylactic administra-
tion of anti-D following transfusion of RhD-positive platelets.

The aim of this International Forum was to assess current interna-
tional policies for the transfusion of ABO or RhD non-identical, “out of
group,” platelets in relation to how platelets are produced and tested.

We received responses from 15 centres, with a wide geographical
spread. Many respondents were reporting national guidance.

TYPE OF PLATELET COMPONENTS
TRANSFUSED

Question 1 Please describe the type of platelets products you
supply.

Data are summarized in Table 1.

136 | © 2021 International Society of Blood Transfusion

wileyonlinelibrary.com/journal/vox

Vox Sanguinis. 2022;117:136-144.


https://orcid.org/0000-0002-9467-5759
https://orcid.org/0000-0002-4734-0040
https://orcid.org/0000-0001-5445-4508
https://orcid.org/0000-0003-2593-833X
https://orcid.org/0000-0001-5270-3910
https://orcid.org/0000-0001-7738-3378
https://orcid.org/0000-0003-3804-5434
https://orcid.org/0000-0003-3784-6731
http://wileyonlinelibrary.com/journal/vox

INTERNATIONAL FORUM: SUMMARY

In terms of platelet production methods, there was a mix of
apheresis and whole blood-derived platelets reported, with a trend
towards a higher proportion of platelets produced from whole blood
in European Countries as well as New Zealand, Australia, India and
Brazil. Most centres (11/15) stored all or part of their platelet supply
in PAS or were planning on doing so in the near future. Since the last
published survey in 2010 by the BEST group [3], there appears to
have been an increase in the use of PAS either alone, or in conjunc-
tion with pathogen inactivation. Of the 13 respondents that produce
whole blood derived platelets, the majority [6] do so by manual or
semi-automated methods (e.g. presses), with 3 using Reveos and 1
(France) using Terumo Automated Centrifuge and Separator (TACSI).
Most had similar specifications for platelets for neonatal/infant use
as those for adults (Table 1), but in 8/15, these were stated to be
provided at smaller volume and/or concentrated. Two responders
stated they provide CMV seronegative platelets for this patient

TABLE 1 Type of platelets produced

Type of platelets used Whole blood platelets
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group (Spain and UK), and UK guidelines require that this product is
free from clinically significant irregular blood group antibodies
including high titre anti-A and B. Some countries provide additional
mitigations for ABO non-identical transfusions for neonates or chil-
dren (Table 2).

ABO

Question 2 Do you have national/local clinical polices with respect to
transfusion of ABO non-identical platelets? What percentage
of platelet transfusions are ABO non-identical? If ABO identi-
cal platelets are not available, is priority given to compatibility
of ABO group of platelet (avoiding major incompatibility) or

suspending plasma with recipients red cells (avoiding minor

incompatibility)?

Storage media used

Whole Method of No. of
Country Apheresis  blood processing donations
Australia 36% 64% Semi-automated 4
PRP or BC.
Brazil 95% 5% Manual, PRP.
Canada 25% 75% Semi-automated,
BC.
England 50% 50% Manual, BC. 4
France 30% PI 70% Automated 5-8
(TACSI) and P!
Germany 70% 30% Manual 5, moving
BC. to 4.
India 10% 90% PRP  Manual, PRP. 1
Japan 100% — — —
Netherlands 10% 90% Semi-automated 5
BC.
New 30% 70% Manual, BC. 4
Zealand
Russia 70% 30% Manual, BC. 4-5
Saudi 10%-20% 80%-90% Automated 4-6
Arabia (Reveos).
Spain 5% 95% Automated 4-5
(Reveos).
Sweden 7% 93% Automated 4 (3-6)
(Reveos).
USA 100% - 80% Pl in PAS, -
20% non-Pl.

Apheresis Whole blood

60%-70% PAS-E.

Plasma.

Plasma. Plasma
(moving to
PAS).

Plasma. 65% PAS-E.

70% PAS-C.

Plasma (moving PAS-C.

to PAS).

Plasma.

Plasma. -

65% PAS-E.

60%-70% PAS-E.

Plasma or PAS-E.

Plasma.

Plasma. 65% PAS-C.

60%-65% PAS-E.

10% in plasma, -
90% in PAS.

Different specification for neonatal/
infant platelets?

Apheresis, smaller volume.

No
No

Apheresis, smaller volume.

CMV neg, micro neg in past two years.

Low titre for anti-A/B, negative for
clinically significant irregular blood
group antibodies.

Apheresis, smaller volume.
Select the most concentrated packs.

No

No

Smaller volume (provided also for small
children.

Smaller volume.

Apheresis PC stored in plasma (plan to
move to PAS).

No, but are usually irradiated.

Smaller volume, ABO compatible.

CMV neg donors, reduced size pools
(from 3 donors).

No, split units from the same donation
used for one patient.

No

Abbreviations: BC, Buffy coat; PAS, Platelet additive solution; Pl, pathogen inactivation; PRP, Platelet rich plasma.
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Question 3 What strategies are taken to mitigate the risk of Most centres (9/15) used national guidelines or policies that

haemolytic transfusion reactions due to ABO incompatibility describe requirements for ABO matching of platelets and the clinical
and are these dependent upon the type of platelet product? use of non-identical platelets. Other centres either had local policies or
no agreed policy in place. The majority of responses indicated that the

Data are summarized in Table 2. preference was to give ABO identical platelets if available, but it was

TABLE 2 Policy and practice for platelet ABO matching

National or % ABO non-
local identical Priority given to minor or  Risk mitigation for minor Frequency of HTR due to ABO
Country policies? transfusions major compatibility mismatch incompatible transfusion
Australia National Not known Minor Storage in PAS. No cases since the introduction
Low-titre for anti-A/B. of anti-A/B testing of
donations.

Brazil National 36% NR Low-titre for anti-A/B. None seen in years but are
reportable to HV scheme.

Canada National 20% Minor Low-titre for anti-A/B. 2 reports since 2017.

Volume reduction.

England National 10%-15% likely Minor Low titre for anti-A/B. 1:625000. None since 2016 -
higher for Pooled platelets in PAS. PAS introduced for pooled
neonates. Avoid group O for non-O platelets. No fatalities since

patients. testing standardized in
2008.

France No policy 16% major. Major Low-titre for anti-A/B. Reportable but very rare over
past 8 years.

Germany National - Major Storage in PAS. 13 fatal cases 2000-2017
nationally, 1:600000
platelets.

India Local 5% Minor. Avoid group O for ~ Apheresis platelets, volume None observed at centre last

latter. reduced if there is time. year, but reportable to
national HV.

Japan National 0% apart from For HLA matched, minor. Low-titre for anti-A/B. Washing  1:2million PC overall, 1:19108
HLA matched - for HT units or for children. for HLA matched platelets.
30%. Hospitals can volume

reduce.
Netherlands  National 5% Major. Group O RhD neg All PC in PAS. Low-titre for None in 2018.
used in trauma packs anti-A/B anti-A/B for
neonates, infrequently
volume reduction.
New National 23% Major Storage in PAS. 6 reports between 2005-2012
Zealand all due to group O PC. None
since 2012, PAS introduced
2010-11.
Russia National 21% Not stated Storage in PAS. NR
Saudi Local 20% Not stated Volume reduction to 30% for None reported but there is a
Arabia some patients - especially system to report to national
for neonates. body.

Spain None NK Maijor - risk of minor Storage in PAS. Not observed in past 30 years,
reduced by No testing for anti-A/B. reportable to national HV
suspension in PAS scheme.

Sweden Local 22% Minor but sometimes Storage in PAS for BC PC, Not observed in centre in last
major. apheresis donors tested for 15 years. One case reported

anti-A/B. May also wash to national HV scheme in
apheresis PC if from an HLA past 10 years.
matched donor with HT
antibodies.
USA Local 42% Minor Storage in PAS -OR-volume Observed, so considering

reduced to 50 ml.

testing for anti-A/B.

85U017 SUOWWOD A8 8(ceoljdde ay) Aq peusencb 8 e sejoie YO ‘85N JO S9N I0j ARIq1T 8UIUQ A8]1M UO (SUONIPUOD-PUe-SULBYWOD A8 |1 ARe.d1jBul jU0//SANY) SUONIPUOD pue swie | 8y} 89S *[£202/90/80] U0 AkeidiTauljuo A8|IM ‘UepiT JO AISeAIIN AQ 62TET XOATTTT OT/I0p/Wod A8 im Areiq1jeul|uo//sdny wouy pepeojumod ‘T ‘ZZ0Z ‘0TYOEZYT



INTERNATIONAL FORUM: SUMMARY

noted that this was not always possible, and this may be particularly the
case for specific groups of patients such as neonates. Some blood pro-
viders preferentially collect platelets from group O and A donors to aid
inventory management and supply, and in this case, group AB and B
recipients will be more likely to receive ABO non-identical platelets. If
ABO identical platelets are not available, then the preference for priori-
tizing compatibility of the platelets or plasma that they are suspended
in is mixed. Six centres give priority to ensuring the compatibility of
plasma with recipients red cells (minor), whereas five preferentially con-
sider the ABO compatibility of the platelets themselves (major). In two
centres, it depended on the platelet component. The majority prioritiz-
ing minor compatibility indicated that their rationale was that the risk of
a haemolytic transfusion reaction was reduced by platelets being
suspended in PAS and/or testing to remove high titre units. The propor-
tion of ABO non-identical transfusions (as defined by centres) is typi-
cally about 20%. However, ABO incompatible transfusions are a rare
event in Japan unless platelets are HLA matched, whereas in the USA,
it appears to be more common at over 40%. This is consistent with a
recent study in 12 hospitals in the USA demonstrating that 46% of
platelet transfusions are ABO non-identical—16% minor incompatible
[7]. Some respondents noted that the likelihood of ABO non-identical

TABLE 3 Methods and cut off used for anti-a/B high-titre testing
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transfusion was increased for HLA matched platelets, where HLA
matching may take preference over ABO compatibility.

In addition to many centres using PAS for all or part of their supply,
6/15 may volume reduce to limit the amount of plasma transfused, and
2 may wash HLA-matched platelets if ABO non-identical. 8/15 have
implemented partial or universal testing of anti-A/B for donations des-
tined for platelet production in specific situations including for ABO
non-identical transfusions, or for neonates. The method and cut offs
used for testing are summarized in Table 3. All the sites that test do so
on samples from the donor, apart from the Netherlands who test the
final product for neonatal transfusion. There are data from small studies
suggesting that the titre of anti-A/B for a given donor are stable over
time [8], suggesting that one off testing of donors may be sufficient, but
this has not been confirmed in large data sets and many operators (6/7
who responded) still test every donation. Most sites that test do so for
I1gM only (5/7 where stated), 2 also test IgG. The cut off used to deter-
mine whether a donation is “high titre” varies between 1/64 and 1/128
for IgM. It is well known that the methodology for testing affects the
titre obtained, and therefore it is difficult to compare across sites [9].

The main reported effect of transfusion of ABO major incompatible

platelets is a reduction in platelet count increment following

Tested
Test donor or Method, IgM and IgG and cut every
Country What is tested final product off used donation Units labelled with titre?
Australia All donations for platelets and Donor IgM at 1/32 and 1/64 (1:32 Yes No.
plasma. shown to be equivalent to Labelled as low titre if they
1/128 manual tube method). test as such.
Apheresis platelet donors
positive at 1/64 titred at
1/8000 and if positive
deferred from platelet
donation.
Brazil Platelet donors. Donor Gel card IgM for anti-A or B, Yes No.
1/64 used as cut off. Given on inventory report.
England All donations. Donor Microtitre plate IgM anti-A and Yes No.
B cut off is 1/32 shown as Labelled as low titre if they
equivalent to 1/128 manual test as such.
saline tube method.
France All donations. Donor Microtitre saline IgM only >64 Yes No.
cut off. Labelled with group
compatibility.
Japan Donations for HLA matched Donor 1/128 Yes No
platelets if ABO non-
identical.
Netherlands  Platelets for neonatal use. Product Saline tube for IgM, cut off 1/64,  Yes No
must be negative at 1/128.
New All donations. Donor Micro-titre IgM and IgG using Yes NR
Zealand A1B cells. A > 50% reduction
of the cell button defined as
positive.
Sweden Apheresis donors. Donor Gel cards. IgM titres 264 and IgG No - No.
titres 2256 are considered once Labelled as high titre or low

high.

titre according to cut
offs.

85U80 17 SUOWIIOD 3AIea1D) 3|l |dde aup Aq pausenob ae sso e O ‘88N 40 S8|nJ 10} A%eiq 1T 8UIIUO AB|IM UO (SUOIPUOO-pUe-SWLIBYW0D" A | 1M AReaq 1 BUTIUO//SAIY) SUORIPUOD pue SWB | 34} 89S *[£202/90/80] UO Aiqi8ulluO AB1IM ‘UspieT 4O AISAIN AQ 62TET XOATTTT OT/I0p/W00" A3 1M AReaq i jul|uoy/sdny wioly pepeojumod ‘T ‘2202 ‘0TH0EZYT



CARDIGAN ET AL

140 VOX Sa n g u i n i S (g—% Inernatonal Socity

transfusion, which appears to be a cumulative effect [1]. This difference
is small and does not appear to relate to risk of bleeding [2]. Effects of
ABO mismatch on other measures of platelet outcome such as survival
are less clear [6]. Some studies suggest that major ABO incompatibility
may result in a higher risk of developing HLA or platelet specific anti-
bodies [10] or transfusion reactions [11]. In addition to the develop-
ment of alloantibodies in the recipient to antigens they lack, the
development of immune complexes due to anti-A and/or B present in
the recipient with the cognate antigen on donor platelets or soluble
antigen has been postulated as a possible mechanism [12, 13].

In the PLADO study, a multi-centre RCT assessing different pro-
phylactic platelet dose regimens, the degree of ABO matching (major
or minor) was not associated with any overall difference in
platelet alloimmunisation [14] or transfusion related adverse events
[15] such as fever, allergic reactions, and tachycardia. There was a
trend towards lower risk of febrile reactions in ABO minor mis-
matched platelets, which the authors attributed to chance. In critically
ill children, transfusion of ABO incompatible platelets is not associated

with difference in count increments or transfusion reactions [16].

Question 4 Despite steps taken in Question 3, do you observe cases
of haemolytic transfusion reactions (HTR) to platelets, are
these reported in national hemovigilance schemes and so
forth, how frequent are they?

Fatalities associated with a HTR associated with ABO non-
identical platelet transfusion have been reported here and in the liter-
ature. In this survey, Germany report 13 fatal cases between 2000
and 2017. In the United States, seven fatal cases have been reported
to the FDA between 2007 and 2018 [17]. The responses in this sur-
vey suggest that HTR associated with ABO non-identical platelet
transfusion are rare events due to the mitigating actions in place
although previously many of the centres/countries had reports. The
residual risk of a HTR due to ABO non-identical platelet transfusion is
estimated as 1:600,000 in Germany, 1:6250,000 in England, and 1:2
million in Japan. Several authors note, as might be expected, that this
is more frequent with group O platelets to non-O recipients, due to
higher titres of anti-A/B in group O donors.

The relationship between titre level and risk of haemolytic trans-
fusion reactions is not absolute [18]; there are case reports of HTR
with platelets that have tested as “low titre” especially in neonatal
patients [19]. Additionally, the risk of platelets in additive solution is
not zero, in part because for apheresis platelets about 100 ml of
plasma from one donor remains in the platelet, and occasionally
donors may have very high titres of anti-A/B. In addition to genetic
factors that likely influence a donor’s level of anti-A/B, environmental
factors such as pneumococcal vaccination and pro-biotics have been
reported to boost levels in some donors [20-22]. Recent data on a
large range of other vaccines suggest that in the main, these have
minimal effect [23]. Interestingly to mitigate the risk of very high
levels, Australia re-test all donors who test “high titre” using their
screening method at a very high titre of 1/8000; any donors testing
positive at this level are deferred from platelet donation. Further,

pooling and use of PAS would be expected to reduce the risk of HTR

to lower than that for apheresis platelets as only a small volume of
plasma from each donor will end up in the final product transfused—
as an example, this is around 20 ml of plasma from each donor in
buffy coat platelets in our country (UK). Comprehensive risk modelling
using large data sets for PAS platelets and risk of HTR are lacking.
Nonetheless, the responding countries who have implemented
routine screening of platelet donors for anti-A/B report that the risk
of HTR is now very low based on data from their hemovigilance
scheme; this includes large national providers such as the UK, France
and Australia. The UK have not observed any fatal cases since the
UK-wide standardization of routine testing of anti-A/B, as is also
the case for Australia. New Zealand also note that they have not
observed any cases of HTR associated with ABO non-identical plate-

let transfusion since the universal implementation of PAS.

RhD

Question 5 Do you have national/regional clinical polices with
respect to transfusion of RhD-negative platelets? For which

group(s) of patients are RhD-negative platelets indicated?

Nearly all those responding (12/13) prioritized the use of RhD-
negative platelets for RhD-negative women of child-bearing potential,
the definition of which, where given, varied between 45 and 55 years
of age (Table 4). Several of these national policies also included RhD-
negative children in this category. Policies for other RhD-negative
patients varied. Japan does not have a national policy due to the low
(<0.5%) frequency of RhD-negative individuals in the population. Rus-
sia does not take RhD into consideration when transfusing platelets.

Question 6 If RhD-negative platelets are not available for the above
patients what mitigation steps are taken to reduce the risk of

alloimmunisation if RhD-positive platelets are transfused?

In 10/15 if RhD-positive platelets are transfused to a RhD-nega-
tive females of child-bearing potential (as defined by their policy), then
anti-D prophylaxis is routinely given/recommended. In a further 3/15,
anti-D may be given at the discretion of the treating physician. Only
New Zealand routinely use anti-D for male children in this situation.
Interestingly, both New Zealand and France take into account the
clinical status of the patient in the decision to administer prophylactic
anti-D: this may not necessarily be given if patients are immuno-
suppressed. In addition to the volume of red cells transfused, recipient
factors are thought to contribute to the likelihood of alloimmunisation
to RhD. In healthy volunteers, even small doses of RhD-positive red
cells are near certain (80%) to induce alloantibody formation in RhD-
negative individuals [24]. However, the reported frequency of
alloimmunisation when RhD-positive platelets are transfused to RhD-
negative patients is reported to be relatively low at approximately
1.5% [25]. The latter study was a large multi-centre study that
included all indications for platelet transfusion, as such a significant
proportion of recipients were immunosuppressed either through

treatment or pathology.
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TABLE 4 Policy and practice for RhD matching

Country

Australia

Brazil

Canada

England

France

Germany

India

Japan

Netherlands

New
Zealand

Russia

Saudi
Arabia

Spain

Sweden

USA

National/
local
policies

National

National

Local

National

Local

National

Local

None

National

National

None

Local

Local

Local

None

Patients for whom RhD neg indicated
& policy, if not available

RhD-neg females of CBP. Anti-D
unless immunosuppressed.

RhD-neg females <45y. Anti-D.

RhD-neg females <45y. May be
extended to all children in some
sites. Anti-D for women <45y, boys
at physician discretion.

RhD-neg females of CBP. RhD-
negative boys <18, pre-existing
anti-D antibodies, and transfusion-
dependant adults. Anti-D for
women of CBP.

RhD-neg females <50y. Anti-D unless
immunosuppressed.

RhD-neg women of CBP.
Children <14y. Anti-D.

RhD-neg women of CBP if available.
Anti-D at discretion of treating
physician

RhD-neg patients, may use anti-D in
rare cases of RhD pos to RhD-neg
women of CBP, but use is off label.

RhD-neg females <45. Anti-D except
for <3 months old.

RhD-neg females <55. Other RhD-neg
patients if available. Anti-D for
females <55 and male children.
Underlying condition/treatment
considered in risk of
alloimmunisation.

Assessment of red cell
contamination (cut off applied)

Visual-colour chart (1 ml red
cells).

Visual

Visual - colour chart.

Visual - colour chart ~4 x 10°
RBC/L.

Visual
FBC and QC by flow cytometry (3

x 107 RBC/L).
Visual (0.5 ml or 5 x 107).

Annual QC 10 per year.

Visual (6 x 10° RBC/L).

No routine testing but data from
studies.

D, C, ¢, E, e, and K are not taken into account when transfusing platelet
concentrates obtained by apheresis or using an additive solution or

pathogen-reduced platelet.

All RhD-neg patients but especially
females of CBP. Anti-D.

RhD-neg women of CBP, anti-D for
females<50.

All RhD-neg patients. For women of
CBP and children RhD pos must be
approved by a physician. For
trauma/major bleeding, RhD pos
may be used regardless of group/
age/sex of recipient. Anti-D for
women of CBP and children.

Physician contacted to consider anti-D

Visual colour chart (>2 ml red
cells)

Visual +
QC of PC by flow cytometry

Visual

Visual
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Is alloimmunisation to RhD reported?

No. HV system captures
alloimmunisation post-transfusion.

Yes. Reportable to HV scheme.

Yes. Reporting is voluntary.

No. Anti-D in women of CBP
reportable to HV scheme. No cases
in past 10 years.

Yes. Recommended to test 1-4 months
after RhD incompatible transfusion.

No

No

None reported in last decade.

Yes to national HV scheme.

No. 2y analysis where RhD pos given
to RhD-neg patients without anti-D
showed 1.4% alloimmunisation.

Reportable to local HV scheme, not all
hospitals will have this.

No, but as most recipients also on
chronic red cell support should be
picked up in pre-transfusion
testing.

No
Risk considered low

Question 7 Do you routinely assess the level of red cell contamina-

tion of platelets?

e By what method and what is the upper limit considered acceptable

to issue platelets?

e |[s this information on the label or shared with hospitals that use

the platelets?

Virtually all responding participants (12/15) perform a visual

inspection of platelets and have a colour chart to prevent those

85U017 SUOWWOD A8 8(ceoljdde ay) Aq peusencb 8 e sejoie YO ‘85N JO S9N I0j ARIq1T 8UIUQ A8]1M UO (SUONIPUOD-PUe-SULBYWOD A8 |1 ARe.d1jBul jU0//SANY) SUONIPUOD pue swie | 8y} 89S *[£202/90/80] U0 AkeidiTauljuo A8|IM ‘UepiT JO AISeAIIN AQ 62TET XOATTTT OT/I0p/Wod A8 im Areiq1jeul|uo//sdny wouy pepeojumod ‘T ‘ZZ0Z ‘0TYOEZYT



CARDIGAN ET AL

12| Vox Sanguinis B_%) etk

grossly contaminated with red cells being issued, but the cut offs used
vary. The American Association of Blood Bank guidelines are followed
by two respondents, which state that if platelets appear to contain
22 ml of residual red cells, making the component appear pink to
salmon in colour, compatibility testing with the recipient’s plasma is
required [26]. India and Australia use a cut off of 0.5 ml and 1 ml,
respectively, whereas Germany, England, and the Netherlands use cut
offs that equate to 3, 4, and 6 x 107 RBC/L, respectively. Spain and
Germany are the only respondents that routinely accurately measure
the red cell contamination of platelets by flow cytometry.

Curiously, there are no European guidelines for routine quality
control of red cell contamination of platelets, whereas guidelines state
that prior to freezing, fresh frozen plasma should contain <6 x 10°
RBC/L [27]. This is somewhat surprising as the risk of
alloimmunisation caused by RhD incompatible plasma is lower than
that of platelets. First, levels of red cells in plasma prior to freezing are
lower than in platelet concentrates, and second, red cell stroma fol-
lowing thawing is considered likely less immunogenic than intact red
cells [24]. Consequently, in some jurisdictions, frozen-thawed plasma
is transfused irrespective of RhD group.

For platelets, it is unclear what minimum number of red cells
is likely to result in the formation of anti-D when RhD-positive
platelets are transfused to RhD-negative recipients. Small volumes
of pure red cells of 0.5 ml or above are known to result in 80% of
healthy volunteers developing anti-D, 20% being non-responders
[28]. Before the advent of current antibody production techniques,
this was used as a method of harvesting anti-D for purification
and therapeutic use. The minimum quantity of red cells required to
result in anti-D formation following transfusion is frequently
quoted as being 30 pl of pure red cells based on a study from
1970 [29]. However, in this latter study, volunteers were actually
given 10 pl of red cells on three occasions, 2 weeks apart and thus
the number of RBC that may cause primary sensitisation may be
lower than cited. Thirty microliters of pure red cells is equivalent
to approximately 0.8 x10° RBC/L in the volume of a unit of plate-
lets and much lower than most centres’ cut off for the acceptable
levels of RBC in a unit of platelets described here.

Additionally, as well as intact red cells, platelets contain red cell
microparticles that retain RhD antigens, the number of which varies
by product type [30, 31]. However, red cell microparticles are not usu-
ally assessed by most methods that measure intact red cells. Intact
red cells are known to be generally present at lower levels in apheresis
compared to whole blood derived platelets [4, 32]. Contaminating red
cell levels in buffy-coat derived platelets have been demonstrated to
be substantially lower in platelets prepared using automated TACSI
method compared to semi-automated [33]. Interestingly, France was
the only respondent that routinely used TACSI to produce their whole
blood derived platelets (70% of their supply), yet the rate of
alloimmunisation for D mismatched platelets observed (1%) appears
to be similar to other studies [25]. Conversely, factors in the recipient
such as immunosuppression, as well as the frequency and amount of
platelets transfused might all influence how many red cells will elicit a

response.

Question 8 Do the answers to Questions 5 and 6 apply to all types of
platelet, or does this depend on the level of red cell

contamination?

All responding sites applied policies for RhD-negative platelet
provision and mitigation of alloimmunisation to RhD irrespective of
the type of platelets or red cell contamination.

Question 9 Do you have a system for routinely capturing cases of
alloimmunisation to RhD due to platelet transfusions, in

haemovigilance schemes for example?

5/15 respondents mention some form of reporting scheme where
such cases may be captured. In addition, one country has recommen-
dations on testing 1-4 months following RhD incompatible transfu-
sion, and one has done a two-year analysis where RhD-positive
platelets were given to RhD recipients without anti-D, showing 1.4%
rate of alloimmunisation.

CONCLUSIONS

In summary, this international forum highlights some of the different
approaches currently taken to provide ABO and RhD compatible plate-
lets. It was notable that there was a significant difference in whether
respondents prioritize major or minor ABO compatibility of platelets.
This probably reflects the uncertainties with regards to the clinical con-
sequences of ABO incompatible platelet transfusion. Approximately
half of respondents prioritized the ABO group of the platelets them-
selves, indicating that the rationale was that the risk of a HTR due to
minor incompatibility was reduced by the use of PAS and/or testing for
high titre anti-A/B. This appears to be a shift in thinking with blood pro-
viders moving to platelets in PAS/introduction of testing. The risk of a
HTR due to ABO incompatible platelets was estimated as being
between 1:600,000 to 1:2 million, and several respondents noted that
no fatal cases had been observed since the introduction of routine test-
ing for high titre anti-A/B. Risk assessments based on large data sets
are needed to fully understand how much PAS reduces the risk of HTR
from ABO minor incompatible platelet transfusion.

For RhD, most respondents prioritized RhD-negative platelet pro-
vision for RhD-negative females of child-bearing potential, and most
either gave or recommended the use of prophylactic anti-D if RhD-
positive platelets were transfused to this group. Only two respon-
dents considered whether recipients were immunosuppressed in the
decision to give prophylactic anti-D, as these patients are less likely to
form alloantibodies to mis-matched platelets. Most respondents visu-
ally assess the level of red cell contamination of platelets, with varying
cut offs for maximal acceptable levels. However, these are all above
the level likely to be capable of causing alloimmunisation to RhD in
RhD-negative individuals who are immunocompetent. Studies
assessing whether a reduction in intact red cells and/or microparticles
will reduce the risk of alloimmunisation are needed to fully understand

whether such an approach may be beneficial.
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