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An Evaluation of Platelet Transfusion Response Using HLA Crossmatch-compatible Donors
in Patients with Platelet Refractoriness

Jungwon Hyun, M.D.!, Young Mi Lim, M.T:?, Kyung Deuk Park, M. T2, Bok Youn Han, M.T?, Yang Hyun Kim, R.N .2,
Kyou Sup Han, M.D.!, and Myoung Hee Park, M.D.!

Department of Laboratory Medicine, Seoul National University College of Medicine' and Seoul National University Hospital, Seoul, Korea

Background : Majority of immune-mediated platelet refractoriness is caused by HLA alloimmuniza-
tion and can be effectively managed by HLA-matched platelet transfusions. However, HLA class I-
typed large-sized donor registry has not been well established in Korea. We evaluated the effective-
ness of platelet transfusion using HLA crossmatch-compatible donors without HLA typing.

Methods : Sixteen patients showing platelet refractoriness to random donor platelets (1 hr correct-
ed count increment [CCl] <7,500/¢L/m?) and HLA alloimmunization (class I panel reactive antibody
>60%) were crossmatched with 78 platelet apheresis-eligible donors using National Institute of Health
(NIH) and anti-human globulin (AHG) lymphocytotoxicity methods. NIH negative/AHG negative and
NIH negative/AHG positive donors were selected as best and second choice donors, respectively.

Results : Eleven patients (11/16, 69%) could find NIH-crossmatch negative donors and 27 donors
(27/78, 35%) belonged to the best donors. To 8 patients, 32 apheresis platelet products from 19
donors were transfused. The mean 1 hr and 24 hr CCl values from the best donors were significantly
higher than those from random donors (17,893 vs 2,358, P=0.003; 8,292 vs -614, P<0.001), whereas
such differences were not observed for those from the second choice donors. Platelet storage time
was inversely correlated with CCI values and platelets stored <10 hr after collection gave signifi-
cantly higher CCI values. Neither ABO match nor donor status (related vs unrelated) affected the
transfusion effectiveness.

Conclusions : Effective post-transfusion platelet increment using HLA crossmatch-compatible
donors was attained in patients with platelet refractoriness due to HLA antibodies, and this method
can be used effectively where HLA-typed platelet donor registry is not available. (Korean J Lab Med
2009;29:481-9)
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Table 1. ELISA-PRA and HLA crossmatch results in patients with platelet refractoriness
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5. £4 M

EABML SPSS (version 12.0, SPSS Inc., Chicago, 1L,
USA) Z2IE o]-§sto] Alg¥steict, CCT Btk Blae
Mann-Whitney test®, 4% 2H3

ZF ¥k ATk =
>7500% E9l ()&

AL 3907, $AH SIS P<0.052 S,

1692 &2 F 1
oA PRAZ} 90%
(Table 1). ©] & 59(31%)2

g 1

Hito] PRA 63%5 25
ojAto &2 s elst HI A 7 E 2ot
HLA WA 3 A3} Z3slst s18z)

3 A7 Eto] wE CCI
Spearman’s correlation test®, CCI
)2] H|WE= Fisher's exact test® EA|

157 2t

PRA HLA crossmatch results
Patient No.
PRA % OD max* OD =07 (%) NIH/AHG NIH/AHG* NIH-

1-1 100 2.281 100 0% (0/4) 0% (0/4) 0% (0/4)
2 100 2.280 100 0% (0/2) 0% (0/2) 0% (0/2)
3 100 1.441 100 0% (0/7) 0% (0/7) 0% (0/7)
4 100 1.959 98 0% (0/1) 0% (0/1) 0% (0/1)
5 100 1.360 90 0% (0/1) 0% (0/1) 0% (0/1)
6 100 1.305 85 40% (2/5) 0% (0/5) 40% (2/5)
7 98 2.209 73 0% (0/5) 40% (2/5) 40% (2/5)
8 95 1.197 70 100% (1/1) 0% (0/1) 100% (1/1)
9 95 1.683 68 67% (2/3) 33% (1/3) 100% (3/3)
10 100 2.069 38 35% (12/34) 32% (11/34) 68% (23/34)
11 100 1.198 38 0% (0/1) 100% (1/1) 100% (1/1)
12 100 1.547 30 100% (3/3) 0% (0/3) 100% (3/3)
13 98 1.213 28 0% (0/2) 0% (0/2) 0% (0/2)
14 63 1.314 10 100% (3/3) 0% (0/3) 100% (3/3)
15 100 0.714 3 100% (2/2) 0% (0/2) 100% (2/2)
1-2f 90 0.308 0 50% (1/2) 50% (1/2) 100% (2/2)
16* 100 NA NA 50% (1/2) 0% (0/2) 50% (1/2)
Total 35% (27/78) 21% (16/78) 55% (43/78)

“maximal optical density; 'percentage of panels with optical density >0.7; *1-1 (May 25, 2007) and 1-2 (Jan 24, 2008) are two PRA test results from a

single patient; *PRA by AHG-lymphocytotoxicity method.
Abbreviations: PRA, panel reactive antibody; NA, not applicable.
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Table 2. Effectiveness of platelet transfusions in 8 patients with platelet refractoriness according to HLA crossmatch results

1 hr CCI (/ul/m?)

24 hr CCl (fuLfm?)

Platelet transfusions (N)

Mean=+SD (N) P* >7,500 Mean=+SD (N) P* >5,000
Random donors (39) 2,358+4,517 (28) 4 (14%) -614+1,248 (15) 0(0%)
NIH-XM- donors (32) 12,895+ 17,297 (18) 0.009 9 (50%)" 6,526+7,653 (25) 0.001 13 (52%)}
NIH/AHG" (24) 17,893+ 19,356 (12) 0.003 8 (67%)" 8,292+8,067 (18) <0.001 11 (61%)
NIH/AHG" (8) 2,901+3,624 (6) 0.470 1(17%) 1,983+4,059 (7) 0.148 2 (29%)
*Pvalue vs random donors; 'P<0.05 vs random donors; *P<0.001 vs random donors; * P<0.01 vs random donors.
Abbreviations: CCl, corrected count increment; XM, crossmatch.
Table 3. Effectiveness of platelet transfusions from NIH-crossmatch negative donors according to platelet storage time
1 hr CCI (/ul/m?) 24 hr CCI (ful/m?)
Platelet transfusions (N)
Mean=+SD (N) P >7,500 Mean+SD (N) P >5,000
NIH-XM" donors
<10 hr (8) 27,737+21,289 (6) 0.007* 100%)* 14,609+7,050 (7) 0.002* 6 (86%)
>10 hr (24) 5,475+8,726 (12) 25%) 3,382+5,270 (18) 7 (39%)
<24 hr (19) 13,367 +19,665 (13) 0.588' 46%) 8,256+8,129 (15) 0.174 9(60%)
>24 hr (13) 11,668=+10,430 (5) 60%) 3,931+6,397 (10) 4 (40%)
NIH/AHG
<10hr (7) 31,581+21,346 (5) 0.028* 100%) 16,774+4,505 (6) 0.003* 6 (100%)*
>10hr (17) 8,115+10,744 (7) 43%) 4,052+5,700 (12) 5(42%)
<24 hr (13) 19,597 +23,222 (8) 1.000' 63%) 11,971+£8,189 (9) 0.077" 7 (78%)
>24 hr (11) 14,483+9,603 (4) 75%) 4,614+6,386 (9) 4 (44%)
NIH/AHG"
<10hr (1) 8,513 (1) 0.143* 100%) 1,621 (1) 0.617* 0(0%)
>10hr (7) 1,778 +2,639 (5) 0%) 2,044+ 4,443 (6) 2(33%)
<24 hr (6) 3,399+3,815(5) 0.380" 20%) 2,683+3,956 (6) 0.134" 2 (33%)
>24.hr (2) 409 (1) 0%) -2,217 (1) 0(0%)

*Pvalue vs >10 hr; TPvalue vs >24 hr; 'P<0.01 vs >10 hr; *P<0.05 vs >10 hr.

Abbreviations: See Table 2.
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Fig. 1. Distribution of 1 hr (A) and 24 hr CCI (B) values of platelet transfusions from NIH-crossmatch negative donors according to platelet
storage time. Closed and open angles represent transfusions from NIH/AHG™ and NIH/AHG" donors, respectively. Horizontal lines in A

and B represent CCl values of 7,500 and 5,000, respectively.
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Fig. 2. Inverse correlation between platelet storage time and 1 hr (A) and 24 hr CCI (B) values of platelet transfusions from NIH/AHG™ donors.
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Table 4. Effectiveness of platelet transfusions from NIH- and AHG-crossmatch negative donors according to the ABO match status

, 1 hr CCI (fuL/m?)
Platelet transfusions (N)

24 hr CCI (ful/m?)

Mean 5D (N) p* >7,500 Mean+SD (N) p* >5,000
ABO identical (11) 19,713+28,963 (5) 0570 2 (40%) 3,982:+4,935 (7) 0.135 3 (43%)
ABO non-identical (13) 16,592+ 11,086 (7) 6 (86%) 11,035+8,645 (11) 8 (73%)

*Pvalue vs ABO non-identical.
Abbreviations: See Table 2.

Table 5. Effectiveness of platelet transfusions from NIH-crossmatch negative donors according to the donor status (related vs unrelated)

1 hr CCI (/ul/m?)

24 hr CCI (ful/m?)

Platelet transfusions (N)

Mean=+SD (N) P* >7,500 Mean=+SD (N) pP* >5,000

NIH-XM" donors

Related (15) 16,338+20,192 (10) 0.534 6 (60%) 8,251+9,755 (11) 0.584 5 (45%)

Unrelated (17) 8,592+10,793 (8) 3(38%) 5,171+£5,518 (14) 8(57%)
NIH/AHG

Related (11) 24,554 +24,310 (6) 0.337 5(83%) 11,141£9,998 (8) 0.328 5(63%)

Unrelated (13) 11,231+11,260 (6) 3(50%) 6,014+5,673 (10) 6 (60%)
NIH/AHG®

Related (4) 4,014+3,489 (4) 0.355 1(25%) 544+1,838 (3) 0.724 0(0%)

Unrelated (4) 674+£3,777 (2) 0(0%) 3,063+5,203 (4) 2 (50%)

*Pvalue vs unrelated donors.
Abbreviations: See Table 2.

i)

N
iy
zo o
rlr
)

3| A= A1) HLA 3932t 23st HLAS
2= 2H= W Sk} 2k 9= HLA
2}elsto] ’5H% FA7L HP&OF HLA 5&%

>
_0|L
N
e 4o

Mo ox
N ook
. o
bR

Mo
1

N

afu

_‘NJ

mek

oxo 1o e g
2w
62 O

&
>
Ral
ok
o
O OHTT
ol

yo [l s
X [ae-I-:
mi& =
ﬁﬁ °F
PO
40
%
s
fr
o,
ay)
a
E
1
_\_4
&

ol
i)

At SEAI=7t B asi, Hd HLA @f&@iiL
SEAEE ol gsto] s HLA Atdads o4
o] e FHo] Bastal £t St
FEFEHAE BasieHls], o= A9 A d
fdolut e 27| oA o]t ATA SEA| =7 &
g]o] 9JojA] HLA 23t FAuhe T35l1 9oL} oA
Park 5{13]0] A&tfstanielols g 450 H=9f 2t
2o dA} FEA R FYsieh wheb @A FollAl= ol
2e o2 HLA A3 fg@;—% sl A 2Fet= 740]

EC e A o7
gk
>

o
e}
N
do
:cé
x
rir
OW-
Hu:
l‘f‘

I
=
>
%

S wA o olefst A SEARS gAY, 524
gho 2 At

~
4y Q4 oE©
Holz=7e

‘%“ﬁol O‘E} 0] ‘:‘J‘ﬁ— AtiLe] AEA; SEA| oM =

wol 2& 4 9la Evbel Ean

AogE g4 EHz, 14], 22 HLA A 49 g
3]

l 14416}7] H OHH% gt o

QLA 74kl 414 o

30
4
O
3
i)

o
et
ot
_|>i
2
e
<L
=



HLA Crossmatch and Platelet Transfusion

= HLA WAAES East A go] vlate] HApHo] 7t
5to] HLA L3 EAAE Ao Sool= o m7| ol A= H]
WA A AT 4 9w AT oA Hgst ¥
G2 Zhed) $-83F A o2 ¥ uErH10-12],

2 Atolds HLA SEHY o3t atE-55 ol
Al HLA 43 8AARS oH4] ¢hal HLA WA ETRe 2 A
o AEAE A% 8}04 a1 FEaE Hrkskaat of
TollA] Aol ABAEEE] 8-S w2 AL ¢
M“ﬁOﬂ vlal =8 & 1A]7F CCI7F 428

g A4 67%00H & 4 =
XPE'TH FES U A9 YT Ao

AAcHTable 2). ol2i?t A¥k= HLA A3+d
OI%QP Fag oA NIHY 242 &
FEo] AHGH F4 of ol Adaglol dod
F2J3 CCIL 37He B4tk ode] ®aif12]
Bt} o] AHGHol NIHR ol vlal v17tsh
HEE A gz HLA FAI7F AHGRoIA HEE7] wiiel] 23}
off Zte)7}k = A Oi%‘&ﬂﬂ# o2 ﬂ%OﬂHE olefgh Af

—

1o
%;9‘
™

2 T
o & o

K el
et A o2

g
o
in}
=
:?L,
agh v
B
. 1o
o

]_

b
i

:

ES
o
N

of
J

Sy )

[e}

-

r

uet o

£

-z
B

1o
=

>.

<l ]

el
2
=
%

o ek

st o ngt
i
»
T
=
il

Hu
T &
o
I

o
t

REp cs.% S o 5 ) 8
H

AHGH 55 8491 09 HEAERE $28 2 455
SU21] 208 £ HLA BLLANE Aol 49
st

PRA A} 21} FATESZS
94%)°14 PRA 90% Ol*u J«LtHT]U} HLA 7ZHAEIE Kol
A0 FolidE 575k ol fith, FHLIgt HLA 2 H

£ Hol sx}e] g RELS ELISA-PRACIA 2t &3= o]
10 oldo® =8k, v S35 FhEths S Bl 9d
st o] Hypo| ulet HLA TAA|E A3st dgrE S
T = ZE #folE HYthTable 1). PRAZF 100%C]HA]
9o tjiito] FEE 0.7 o] S Bl $xt= NIH
=732 AGAE 277} o2t SHA|NE PRAVE EERHE &

12

it

djo

487

FEZE0.7 o]l sd e wlgo] 70% oJshE S 9=
*M AEx 1%’ 2& gl WWQE =Tk Tk PRAZH
& B ol A=

FE W5 TP 25 S HLA A
7 Ehe

A3 WA RS 4 U AL 29 ‘w
HLA 48842 58 4 B2 A F 1a7120e] 24412

W

[12]. & Atollde St H3 F HPARE 24403E 7|22
Z L A of2fRlk ko] WEE A oW FosHA= 3L, ©f
Hohz 1047 71222 8|1 A 10413 ojio] +83k= A
o] £=d EJ—P} B 3 tHTable 3). E3F 24| AEA = E]
ofda Al BpA|bo] BREae5 24413t CCI7F #-2J3t
Al %7}‘8}% 9‘; WHAE H@‘E} Fig. 2). WehA, 71sstd &
4 = FEsh= Ao v Ao Zith
Ao Fauto 73% Ewmoﬂ W ARE IS 5
AL o Bl Ea o SRS HolA] kot ARt A
o2 CCIe| M3t 21%1101] el A= gHelsfa o= /i

avHE-35 StollA HLA ARt=y dau wabAg
I} Qfofi= ABO ARt it & 7o Y Ere 2
7F ATH18). & At M= Ao daA=RE 8sk= 4
ABO YA|%Zof Aglo] Hlst =8 835 H QtHTable 4).
bl HLA 2ARAIR Aek4do] 01 ABO dA]:=of 42l

o] 2 FHANE 7|t 4= o] AFA A8 9] Fo] gojd

2~ oh;}

ERE 71 AEAe] - Aot HLA A7t 5= 7164
o louz ARl Y offlof ule} CCI S7HE 248l =
Utk Ed AFA AL uid A AR uls 1A E 244
2t CCIY ¥ S7Feke B3 BAou SAHCR ot 2}
ol= ohyqlTt, & tolld= EA ol ZekE 27t AofA e/
HE A A@atof| e Apo] 55 &7] ffeie 5 o 2 f
2o| g7t Had Jlor Azt

=

.ﬂ

ook _ [U
mTS
ST

)
e orle
Ho

o_>|2

o]-

+

AEHOR HLA $EW0] o3t BATEEE oA 3
STAEEA ] Ofg HLA AN 43 BEAayE 48
S W A9 YA BAW S| Vs AHH Pagt >
o 278 Rk webd olejd WHE HLA 43 B40 9Y

A S2A S g Eo] 94 e T 43olH HLA FUF
MAS Sh) g HLA iR 8RO 2 B os dd4
£ AAstel AW £BL T 5 U Ao B 5
Uk SHTE AR HLA AL 471014 Sjolat 1)
Fol/h AT 9L, AHESF ol HgF 5 gt
Apggolct, webd HLA IAAES 59 HLA 23 228 4



488

B B B a7 Seile BAUESE BAYE o
Ape] B3gol7h g Elofof 3 Alolrt
2 o

- —
o 3718 71 4= itk HLA 3% g4 352 99
= HLA class I ﬂﬂ“étgﬁ AR} 5101 = e AR}

ﬂxwfé @?h
A} 3k,

W oA E danof| el PamE-3-5(AIZE corrected
count increment [CCI] <7,500/4L/m?)3} HLA 5HI9H-
(class I PRA >60%)& %21 1672 3kajol] t3] Hagh AJ&A)
o) 7Hs3t 7879 AP} AZSAFHANE o] 83 TAE
W2A 1 (National Institute of Health® ¥ anti~human
globulin®], NTIHY 3! AHGH)& Al3¥steich. NIHY 28/AHG
B 299 7S HAe AEAR, NIHY S4/AHGH 442]

© 2px10) FEAE AAsAT

é?’- 1173 9] #2H(11/16, 69%)7+ NIH IAAE 5421 @

QQZETEH Boy +RENE Brjel1

RS e 4 9o, 278e) BURQT/TS, 3577 HA4o)
Al Agalich, HLA ARHHEA4E 2 4 W 34
% 8ol 19%°) AAAZEE F 32819 Pagh ARAS
Astel Sdstolct, HA10) HEAEOINE oY Waah

o] Hlal S8 - 1ARE 3 2441 CCL 7} §2J5HA) 27kt
SO1H17,893 vs 2,358, P=0.003; 8,292 vs —614, P<0.001),
AAe] ABAZAAL o]2f3t ol7k BaE Rtk W
% S 001 U4 ABRRAS 2) Ay £ 1042 o
of BApe 48 A 1A U 2ARE CCI7F I3 &
ghe BTk ABO 93] ofitel Bxjel HEAe] Wel/m A

£

A o= dad sdal UuE S HolA ot
ZE : HLA 50l o3 Gaua5-5 SAkolM HLA

PAAR 4 BRARRE 59 4 Aokl Wi 40 3

sEAw}

1. Klingemann HG, Self S, Banaji M, Deeg HJ, Doney K, Slichter SJ, et

al. Refractoriness to random donor platelet transfusions in patients
with aplastic anaemia: a multivariate analysis of data from 264 cases.
Br ] Haematol 1987,66:115-21.

2. Legler TJ, Fischer I, Dittmann J, Simson G, Lynen R, Humpe A, et
al. Frequency and causes of refractoriness in multiply transfused
patients. Ann Hematol 1997;74:185-9.

3. Leukocyte reduction and ultraviolet B irradiation of platelets to pre-
vent alloimmunization and refractoriness to platelet transfusions.
The Trial to Reduce Alloimmunization to Platelets Study Group. N
Engl ] Med 1997;337:1861-9.

4. Davis KB, Slichter SJ, Corash L. Corrected count increment and per-
centage platelet recovery as measures of posttransfusion platelet
response: problems and a solution. Transfusion 1999;39:586-92.

5. Sacher RA, Kickler TS, Schiffer CA, Sherman LA, Bracey AW, Shul-
man JA. Management of patients refractory to platelet transfusion.
Arch Pathol Lab Med 2003;127:409-14.

6. Hod E and Schwartz J. Platelet transfusion refractoriness. Br ] Haema-
tol 2008;142:348-60.

7. Kiefel V, Konig C, Kroll H, Santoso S. Platelet alloantibodies in trans-
fused patients. Transfusion 2001,41:766-70.

8. Datema G, Stein S, Ejjsink C, Mulder A, Claas FH, Doxiadis II. HLA-
C expression on platelets: studies with an HLA-Cw1-specific human
monoclonal antibody. Vox Sang 2000;79:108-11.

9. Moroff G, Garratty G, Heal JM, MacPherson BR, Stroncek D, Huang
ST, et al. Selection of platelets for refractory patients by HLA match-
ing and prospective crossmatching. Transfusion 1992;32:633-40.

10. Herzig RH, Terasaki PI, Trapani RJ, Herzig GP, Graw RG Jr. The
relationship between donor-recipient lymphocytotoxicity and the
transfusion response using HLA-matched platelet concentrates.
Transfusion 1977;17:657-61.

11. Wu KK, Hoak JC, Koepke JA, Thompson JS. Selection of compati-
ble platelet donors: a prospective evaluation of three cross-match-
ing techniques. Transfusion 1977;17:638-43.

12. Park HD, Kim YH, Park Y], Han KS, Park MH. An evaluation of
HLA-matched platelet transfusion effect in patients with platelet
refractoriness. Korean ] Lab Med 2004;24:426-31. (2} &, 7]oF3, 1)
5 St 9. @AavEsS e HLAA st +da
b ARR] o8] 2] 2004,24:426-31.)

13. Park MH, Han TH, Han KS, Ahn HS, Choi KH. Establishment of

_\:i

an HLA-matched platelet donor registry for the management of
patients with platelet refractoriness. Korean J Blood Transfus 1999;



HLA Crossmatch and Platelet Transfusion

10:203-14. (3} 3), 3te)3), ghetad, otad, A4 add 253
249] A BE 95 HLAZ 3 E 40§87 52
3137 1999;10:203-14.)

;
%
H—[
lo
4
i)
o ek
ol
+4r
e

14. Vassallo RR Jr. New paradigms in the management of alloimmune
refractoriness to platelet transfusions. Curr Opin Hematol 2007;14:
655-63.

15. Bolgiano DC, Larson EB, Slichter SJ. A model to determine required
pool size for HLA-typed community donor apheresis programs.

Transfusion 1989;29:306-10.

489

16. Petz LD, Garratty G, Calhoun L, Clark BD, Terasaki PI, Gresens C,
etal. Selecting donors of platelets for refractory patients on the basis
of HLA antibody specificity. Transfusion 2000;40:1446-56.

17. McFarland JG. Matched apheresis platelets. In: McLeod BC, Price
TH, et al. eds. Apheresis: principles and practice. 2nd ed. Bethesda,
MD: AABB press, 2003:199-220.

18. Heal JM, Blumberg N, Masel D. An evaluation of crossmatching,
HLA, and ABO matching for platelet transfusions to refractory pa-
tients. Blood 1987;70:23-30.



