2 a
UNAMNNBIL

Platelet transfusion refractoriness
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1. Post-transfusion increment (PI) Lﬂ%ﬁ%ﬁdmﬁﬁjw I@m
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PI = Post-transfusion platelet count - pretransfusion platelet count

whnisashitheidlemnidifeudssiuingaidon
m@ﬁmmmia‘iﬂaé’aé‘luﬁmaﬂwa@iamwauﬂuawaa@”ﬂ’ay
gt Snsuazaummanandaifan sz sinamanasn
Tunsmemasiuindadan W ShAedmaienans
sandbiausundalnaiastmaniisnld

2. Percentage platelet recovery (R) M3ATIANNNRS
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PI (/L) x blood volume x 100%

platelet transfused (10")

R (%) =

3. Corrected count increment (CCI) sudumasadiv
msaevsussdams Windadeafidusnasgnuarldluns
Uiteehaunsnans loetssdiunnsesuindaidasi 1-hour
Ay 24-hour nadlesuIndaiiansunuiBuiuTysURan

o o X
1650 el

PI (/L) x body surface area (m’)

cCl = .
platelet transfused (10™)

a9 1-hour CCI > 7.5 x10%/L Wae 24-hour CCI > 4.5

9 = = 1 Al a ] ] @
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fnmendnindih CCl 30 lfseidine PTR @ The Trial
to Reduce Alloimmunization to Platelets Study Group

(TRAP)’ Faifhumsfinmmssis alloantibody Twiile acute
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x107L e Tarnsesolivasldsuinsadaansfentios
thougasiemsdnme PTR

mmy,l,azqﬂﬁmsnimm platelet transfusion refractoriness
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Sunfeidandnimn 266 &fin WMz PTR 11 116 A59 (44%)
P83 Mindidanlaufiaain platelet percentage recovery
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‘ﬂl v v a tﬁl U [ A Y Aa v v
Waduiuuonfiaui lesuundadennisnauayaii Fo
receptor 989 macrophage h indadengnyhanslufiga
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Table 1 Common causations of platelet transfusion refractoriness

Non-immune causes

Immune-related causes

Infection/sepsis

Fever

Disseminated intravascular coagulation
Splenomegaly

Drug-induced thrombocytopenia

HLA antibodies

HPA antibodies (both auto- and alloantibodies)
Anti-CD36 antibodies

ABO antibodies

Drug-dependent platelet antibodies

J Hematol Transfus Med Vol. 30 No. 3 July-September 2020



Platelet transfusion refractoriness

(S5 ﬁamsmm’”ﬂmm@ (direct allorecognition) bk
HusvLLNHANTUYa5Y (indirect allorecognition)™' M3
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e International Society of Blood Transfusion
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wanfivedisio HPA s fweudiuadiisinamseaiin
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(3) post-transfusion purpura (PTP) MLMeMNHazNa

immune thrombocytopenia s
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HPA-4 \?‘/fk\ o
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_\__ HPA-17
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HPA-11
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HPA-1
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Figure 1 Human platelet antigens exhibit on platelet glycoproteins

HPA, human platelet glycoprotein; GP, glycoprotein

Modified from Peterson JA, McFarland JG, Curtis BR, Aster RH. Neonatal alloimmune thrombocytopenia: pathogenesis, diagnosis and

management. Br J Haematol. 2013;161:3-14.
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Suspected of PTR
- No clinical improvement
- Plateletincrement <10,000/ ul

Transfused ABO identical platelet

&

CCl at 10 min to 1 hour <7500/pl

Yes j

- Platelet antibody screening
+ Platelet crossmatching with >14 units
Both HLA- and HPA-comipatible

Negative j %’ positive

‘ Non-immune ‘ Is crossmatch-compatible
; platelets available?

%7 Not available

L

- Consider ABO compatible platelet
support

- Follow CCl at 20-24 h, if <5000/l find
out any non-immune caused PTR

Provide crossmatch-

Further work-up

cause PTR
Available /

[compatibie platelets

b

i

R

+ Anti-HLA:

- HLACclass | typing

- Search for HLA-matched
platelet or HLA-antibody
specific prediction platelet /

~

If PTR
persist

+ Anti-HPA:

- HPAtyping

- Search for HPA-antigen
negative platelet

Figure 2 Suggested algorithm for management and work up of platelet refractoriness
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specific platelet binding agent then added
donar platelets)

Positive result

o)

Coated well with human platelets "‘.”- ‘ -
(for crossmatching the wells are coated with

Poslﬁ? \ Negative

Appearances of the wells

Add antl-thrombocyte antibody

Xy

Wash &
Add indicator red blood cells

Negative result

@

Figure 3 Diagram shows method of SPRCA test using whole platelets

M3V35 SPRCA s demarmaiiriule (cross-
matching) ¥ AMAELFN platelet-rich plasma 984 Hi3ae
Gl,w,wiawqmm microwells %&ﬁ anti-thrombocyte ey
ayinldfaunfaidenriuslimes microwell Wifhiduiner
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1.2.2 Target at platelet glycoproteins

Fumssmafifinesulanduadiae HPA e
Tdiamnzann glycoprotein UWAANAARAALNUMTIE whole
platelet ?J%ﬁi‘ﬂuﬂﬂﬂﬂ%i@mﬁ modified antigen capture
assay (MACE) 1% monoclonal antibody immobilization
of platelet antigens (MAIPA)
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uaufiued (anti-thrombocyte) MNYRAIGN solubilized 1
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1.3 Beads based method

welulad Luminex (Luminex Co, Austin, TX, USA)
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Immune-complex capture fluorescence analysis
(ICFA)*
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uae platelet antibody bead array (PABA)® ifJn
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Table 2 HLA-matched platelet classification
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| Y A 2o Aq v . Aa
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& (3i6192nmM319 random donor platelets™
3. HLA-antibody specificity prediction (ASP) method
ng E2=} ° ;’j = v
Anlaimaushesusnlag Petz wavanie fa M3l
© A Ail (=} Aa [ a ‘:i U v a =y
InGadondiiluaud avasnusfiefigthosuauivad Loy
yMIFeuWenin ASP fudnandldne HLA-matched LAY
A% SPRCA crossmatching WUITI5 ASP Silsvanannlu
M3 platelet count increment WEUWNNURRIITAINGT
¥ | 5L o G A A o El VY \/L % @
wihanniumssamindedeafianssmbhaniviiaele™
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) U (% = ;il v [ A Y Y t!ll a (2
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waluladuazisnisnsaa iwasusy alloimmunization PTR

MINENIBMIATI3 lnisde) Lﬁaﬁﬁamm”ﬁmm PTR 7%
M3889 cell lines AisiMsusasEanTas HPA uaufiaud
GadMI¥3NENNaIN Chinese hamster ovary, K562 %138
21N induced-pluripotent stem cell (PSC)™* snWa s
hematopoietic progenitor cells ‘ﬁﬁmi PN HPA
fidaems Zhang uALADAENINTOEI HPA allele-specific
megakaryocytes 91N iPSCs I(ﬂ&lvl,siﬁﬂﬁ AN URd HLA
dlass T uowdiaulnensl4ineluladl CRISPR/Cas Zossnan
sindedand leanlnsamuaniivadise anti-HPA-3A, -3b,

Wag -9b RemeAs flow cytometry™

Grade Description Examples

Recipient Al A3 B27 B8
A HLA identical, all 4 antigens Donor A1l A3 B27 B8
BU All antigens identical, only 3 antigens detected Al B27 B8
B2U All antigens identical, only 2 antigens detected Al B8
BX 3 antigens identical, fourth cross-reactive Al A24° B27 B8
BUX 3 antigens; 2 identical and 3“ cross-reactive Al A24° B8
B2X 2 antigens identical, 2 cross-reactive Al A24° B27 B64°
C 1 antigen mismatch, out-of-CREG Al A32" B27 B8
D All other > 2 antigen mismatches Al A32° B7® B64*

a, mismatched antigens; CREG, cross-reactive group

Modified from Vassallo RR. New paradigms in the management of alloimmune refractoriness to platelet transfusions. Curr Opin Hematol.

2007;14:655-63.
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