<*

Y aJLq..i\ Ju AY b\:....ﬂj

S IHT g 8 & U jlw sy 5 Twd S Gb T S yio gialugld (w5 3
SN oS Sl 48 s SIS 43 b Mime 18 iFWy olais !

" gaie Slige 153y a SUT jlge 155 US55 s doza g gl 4abl OIS LE OIS 30 25
A
Db 555 fplond ¢ oy denes Gty Lo 553 g 3 grs iS5 OLSLL LD sl e

Oy

) ) S g 4l

b e S Ngd e sbwl SN obaisl g0 Sy HLA ao st g1 o JUsl Jlsa
L0351 s HLA ab sla sl 51 oy p oy g0 Jaia 3 5 o (SN Caoglie iile s oSt
Sesb BT gy p adllae pl G a3l A coambin Gloys oy b 5 Sl s SN olais
ol ol GleS D S YN 4 W Olkew s SN obasl laos ST 5 HLA 4o
sl (5 o gl gld a5 b (ITP 5 S|

) 3 b g g 910

obasst 503 T 5 HLA do glasab mT abisnl cdd bl o5 oy 4 & Godos (nl 5o
ol maly SN GayF a4 a8 P YRS 4 W Hle Y pw 55 e gmle sl s 4 S
SPRA 33, b fgs ol ol 5 (s (S B pan (A5 alle 050) 1TP & Yo Loy Yo Lileslt
Llodd amslis HLA Ab slassb 31 obs,0 s (Chi-square) ss U8 s bl oga30 51 eslizal b

) ) bt

HLA-Class | sbo5 slhd slagab &1 sl50s (Aep 55 OF/Y) Hlay AY 51,45 ¥4 Wil 0LES L slaaidl
(42,3 /%) 519G (Ao ;5 ¥Y/2) dgM (A3 OV/Y) 1ol Sojg0 cps slignl Gl p il o
S Ksg SN ol sbos T Ad sl ST slyls 36 (o) F/8) [law AY 51 5 Y9 IgA
A YV 3L e 19A (43 VY/Y) 510G (dap ) ¥4/0) dgM (dap s $4/Y) Jald asbispl il 3
Kby oS Wlos g SN 4 5 HLA 4 6ok sl g5 9> A Sl (Aoss YY) (s 3590 BDoley
ebaisl o5 Bl slagsb BT g 5 5l ead 85058 93 1wl O3 BT cpl ade (55l
058 33 ol ;5 HLAClass | slad5 51 s slagab sl jaam bl Ly10 K b sl S
PRA b3, 53 3,55 wirs PRA 5 g esmlusls (hs) 35 om (055 (Smmed 42 5 el gl
ded @b, dies OledS Giludled 5o s a5 1, plageal ST O g5 oo Jaid

Gl irms) 5 33 8 o 3wl HLA-Class | a0 51 a4y Comd 65k iponl ¢ (SN 03,51 3 O s b
ol s 5% g 3wl 58 el gl Ky b SN Das o IS ol laos ST ks
Ol 53 (S Cowglie g S iy 5 4l J“"C‘"“i pe BV 31 (S el K b gsly S
C._f){g: J‘ abb‘jﬁswg@w‘; ;J.Lf.'..ﬁ 45_,».3 a3 SIop MLI.A Oldlae c\.?u‘ J.JL: WSS Cou
Sab e do g Oolem 4 iy P S Qrﬂjﬁrs’duﬂ)ﬂfé b s HLA & 5l S

(=SSN gl Gy YN (SN oluais ] gla03 T HLA wo gl 5T fsuds Slals’
PRA (5 e gL 5l

Sl 0 Jlal Ole sl Slidios 5S e Sbskal = (6550 55 gaal PRD 15 seme il 3o =)

Ol Ot Jal Ol sl lidios S e = (54 sles L)l ulis IS =Y

Ol gt JEl Olejler i S e Jlskiad = b 5 ow 55 wlbidepnl jaasae -

Ol 0t JEl Olesler lidios S e jlslinl — slazal So3 jaase —f

Ol O Jlasl olasle lidss S 0 = culid oy s Sl -0

x5 S Ol sl Ol il je gy Slidos S e Jlolinl — (SIS0 5 I slen s G -7
Ol (S psbe o8ty sl = 59,500 5 5 5lan jaass 55—V

Ol 05 Jll ol Slidss 58 0 —olKiubesl ulid I8 -A

Ol 0 Jsl olele Sliiss S o — wlidos Soo el 4

Yv



OLen 5 0K LE 085 S

SN solantl 5 Bl 8l sl 03 T

o) oy a5 5 Dladed Goy (SBU 4 4z Sl

53 =S en 51 LSS il s Lagsl
Sollely as s S e adlllas ) 55 508
HLA-Classl Lz gl g3l 21 et oS pasulusls gy
23 Sy olantl el s el 5T
Cow &S ool Bl s St oWt adlis Ol ke
CSMW sy o S s Llas S 18 O il jre L s
ITP & e Oy b alin 3 dilosl lio il
SR on s (CSN e A3 adle 05
Ao slassl ST oy 53 s onl oo o LS
g Aal st ke 0 Ll W 5 6508 Olew s HLA

Ry, § alee
SrSse iy 5 o s g5 5l ok plasil aslllas
Slew FY lols asdlle 3yse amslr il e ol
5 Sl T (ALL , AML) 5l glaS ) 4 e
S O 6 Sl lewy &S Shles Sl sl
Sl Oleys Jsb s 5 Llas 1,5 BMT cow
Gp o glel 5 ek (SN 1al) (g s s S
Llosld mibin oy S oo @ 5 035 My 2SO
53 Klen 5 dlps SO oS TP a Sl 53 Yo
£Y 5 Coge bt Jold 5 Je VO B A i 03 gdome
S ediSanrl e Obleg S1 3 pl Ail e S3e 53
Sl Bl sim i e 555 Ol ey O ol e L 5y
Ohles 5 55Sde Olajlay 05 sl i 52
5 () ol o Dl saillay 4 o diS axxl e
Slogt Y 313 Ohlagy el 513 52 0145 (o) et ol
S bl p sl )l £0 5 Sy 6 sls
Aol ps Lo S elial (ST e e 3 S8
55 il (COl apaloun b SO Giy5 & cmnbie
S S SN GuF Sl oy el So CCL a0l
35 CCl 2alS 5550 opl 5 Ail (v 51 2eSL) Vou s

1- Transfusion Related Acute Lung Injury: (TRALI)

2- Febrile Nonhemolytic Transfusion Reaction: (FNHTR)

3- Panel Reactive Antibodies

4- Complement-Dependent Cytotoxicity

5- Monoclonal Ab-Specific Immunomobilization Platelet Abs
6-Bone Marrow Transplantation

7- Corrected Count Increment

YA

)

Lo gl B I s S Gus s«
obant] laos sl Jels S Cilites sla0s sl
6o sl dalad s plul S rie ool oTs S0
gl O Kys e bl ek,S s HLAClass |
Jo cilme 2l glapstin 5350 s Lassb T
(S G p 4 ol asmaly o) (SO S glie
Wt Jul 4wl Ol ads Wsn ol
S Sl =STy 0 I b R e sl (6 g
Q=D Sty o 5 0y Jinl St sen 8
DS Giyy aSesl gl s ,s YU Y s S Cwslie
sle ol sshs (V1) 558 0 odys Llanils O
u"’}“"‘ Ol 4y ddaze Oldles s HLA Lghdjv:ﬂ
o33 AY (S ) Ol lews s Ao 5384 isleds 5158
o BlS 525 Sl e s PSS ke
VL Yy Sabl ol Ol 53 dons Av S
sl sl S5 Sl e b 4dlie Ollegys Loy
Sl Nhosn Qs S0 olant] ol slis
AITP & 0LMee 51 doys 08 O JUl 31w
450 g5 5l Ao T 5 adsl (Oseasl 51 (g s 5055)
05 GF &S SGhlen 5l e (V1) Wi e oo
3L ST (SO o slade bl il oSO
oy sl I as el sl opl (10) WS o ady
33,8 ade L HLA glaos ol JTas (osol polass
Jelss & ats ool s cpl 5y doys 0 Lz
Lasab il ol i 5153 amilir ol & sline il
Solem 5 S Jro e (Bole by Al e
Ll o SN sy ssd e Ol e gy
o p5n S lamer s Suld e WIS e 5 g s
Sl Al bagsl ST ol S o3l slabas b s
PRA Il asjle HLA 1 slagsl 5T o)z Jyane
S sldlys 6 mesmlasly 150l (CDC L)
DEX,S s sl BT opl s s sl PRA
S fas s b Jes 308 dasl ple 5 adS XKy
(SN olantl a0 mlis gl sl e,
(Y5 V=Y¥) 13l IF 5 Elisa "MAIPA sla i3,



Yoosled o) Jlo CAF liass

<

Laad gas 3la3 (3 b 3l5 63 52 S ¢ 55l aze oSl
A oslitul gl Gl s g (10,380 Olabsl

Rkl
CLls s 3550 Ohlen 5l (Aoys OT/V) i 88
Srasubosh taoa S S HLALS glagst =
HLA-Class | ds slassb T Cubynl Slsl s Loy
(Lo 33 YY/A) dgM (o5 0V/Y) il o oo s
& shyls 0BT 51 a3 YV/0 5 1gA (4w 3 V/Y) 519G
£Y/9) slaw AY 318 T .54 109G 5 IgM g5 3
solantl a0 slas gl sl ghls 5 (Loys
L) Jold ool sl plsl Gl s oS dng S
1A (s ,3 VY/Y) 519G (ds s Ye/0) dgM(is s
19G 5 1gM 35 s slls OUT 51 asys £1/0 5 asb e
sbesb sl Bl
SN ekiS 5l ys Oles 058 53 53 SN olazs]
(W 03,85 2y S 4) ITP & Ol

i slis e

lagssb T il Ll il s gy ol e DM
Lib o Lls pme Ol HLA-Class las IgM
Eors Om Soloms DI Lulgns (p=1+/+4A)
P HLA-Class | Lo sl o
IS olen £ i e SN ol
A2 adalin CCI 5 58l 5 (oS1a50 5 J5elS ol
£ w2 HLAClass | slagssb sl 0 o 1L
s pme Bl (oS 50 3 J5dS) BLos o350 3
Sols gme O] Ap ;38 Oluabl U Jy (il sdalin
B3 o33l 3 8y assb ST ol 1IGM (bl o
(p=+/+28) 1 odaline (oS1 20 SL)
e 3,050 o3 51 OLS 53 e 35050 Ao ys 4 S
ey s gme O ) Lol WS e 2oy Ols,e
), S S R SSRGS PR E PR PO R '
Span Sl Bl S Ol A asie 61 S
g (A=l Yo b asly Vo 5l s 5D Sl S

Al Yo 5l i Gime b s ilsl sl 19G 5 IgM

1- Platelet Rich Plasma

¥4

3l esls Fy a3 sk s slae jsba Sl A L
e SN Cwslie AnLT 5 Il s
(15 YO-YY) 555 e

Sl L e s gl Ges S Ll
e i Qlasbl 5 ) g bl 5 dals o5 S
Cer iy oS OES Cils LB S g T
A 3 PRA 55, « HLA 15 slagst 5T o S 2
Srosulosld oy 4 Ohley ple asei ol jon 40593
ssbas CDC s liliad fy,cd ds SH15 ) 540
331 b5 g3l odins 53 e glad S asdl
doss s sl SBILS Gy Dl addlas 54
Lo b 5V e (V) L 518 e ) lad sl
Cude J 28 Olge 0 A gy Sy 0 40 Gose 5 2o Olasl
Sl b g e S AB s oy SOl e p s
Szl Jhsa e S Ol peadiles SO il
i Olgabl g 8 S5 ) 350 0093 A 3
KA s PRA sy b e 5 Sute glad 8

05,5 L) 5,5 0 S slae sluiS 3l asdllas opl Cg
'PRP 50 a8l &y 40 oS A eslizdl (O 5y
Joied K gl 2 o V0 B0 S a3l 5 ag
bslsn eSOy o s I Lol S50 Sl 5 a8 S
GBI gles 3 4ids Ve odess ds ) L L L
gl slelir 5 038 S5kl 5l ey Aol S
sy 3l Ol d s> (6l 2) LSO Joled (o)
(ol ialasl ool 5l 3550 6 0x)cell/ml 3l
i3Sl Bl @l 4 bl Sys Mex slSasl
S 5 a3 ¥ G5 el ISV mle I HLA
Vo Sdets (Y8 M5 PHEY) Ko el b e
Lo 5 3 S0l (G BJB) arss St 5o aids
S LS s PH=ROL Ol b (sl
s slagsl 5T JU IS g 5l eslinad Ly J 8
CD42..s, L£D6luas (PE L 4.?)}5) HLA-ABC
55 s S G L FITC L 455 CDALAG,
A plail ey el b (5l pslme Sl a3 al e
(YA Y4 )



OLen 5 0K LE 085 S

SN ol 5 (Bl 65l sle o3 S

A s Ay 196G byl s 5l ) dgM
O3V PRA gy 4 oo €5es 88 51 (Gulisnl 53
VU (S Lpm LS Sl Yo sdaze glaolals L
5 51550 YU 519G 5 515,00 ¥ AgM L3 5l s s
LA e g resnlags i, 4 ool ol S
o o B Sien S 513 05 ST
Sl Sl o 53 PRA 5 g mapmlasls i,

Ap=r/v 00 (1 =2/00) 55l s s HLA s

Sobea s o 0L (gols e JalS (0S] e SO
bassb T nl g Ay S sl (a8l Y
YLl Sa) Al e R Sl e D son
Olebl LHLA-Class | 1o sla gl st (gl o p=+/+)A
Lgukgsb.dtﬂ Sy P=t/AL G/ AT 5 ds s A0
(Ao ;3 40 Sliabl b SO olaz
(L33 VAY) 5550 10 Lais anllles 5,50 slaw AY
S h Sea S Lad 1S cute PRA s

U ol Sl s V) dins St 5 (5 el b

e Sladlas ;5 HLA 0 6\"\5"36"‘.1 &,.,.; HARERES

"9 Ko
Current study Lapierre Zimmermann Novotny Freedman Pamphilon R R
2004 2002 1999 1995 1991 1989 PRI
Sl sl Sregmbass | el s PRA Graslasls | SRRl sy g,
PRA PRA PRA PRA
OF/V:is sl 5l . Gl V48 3D
s o 1 e sl b KW
adges IS5
_ £0/A W/t to N 5 e el 5T
O S il s, WY JR 2971 Lo slagsl B
Y+«/A PRA HLA
VA i PRA =SS Lot o3
4 Ol
ITP oM sl B g 5 _
7 A 7 oS il s i olus sl s 4 O Codd Cata
Calys g oW re L g 5 S|
i oSS ~ i patly oSS AML 5 ALL axdlas
SO oS Ol el ) oS il s ’
b):.l-:-; QS)M
il Sldlas 53 SN olas | sais ST As glagab ST g 1 Y
. [ Lwss g3
Current study Stockelberg Novotny Marshal Freedman Graic dbe g e &
2004 1996 1995 1994 1991 1986 asdlan
A S sl sl A A SRS
S e sl sl Elisa MIKI%A R S e sl sl S e gl 5l "
MACE )
e e L3
1) PP |
£/ SHSRS
$0 0s ey $0 ¥ ebas
re SN
QL—LM
SITP oS I3 S PRI e A sl .
. 4 OLMw - o oS il s . ) 3y 98 Carasr
PR E PR s ST FMAT L Cilys gt
] ITP S . ol 2SO o
SN esS il oEas il s S eS
o i oS

\




Yoosled o) Jlo CAF liass

<

Gl Aoy 00 s HLALS (oL o1 gl LT ds,5re
S AE pasie G cpl o Lo g S LS (ol ]
S S P Sl S HLA @ el g3lepel Ao
SalS Loys YA B v 4 a4 B O sl
(YY) Ak

Ao oo w0l Sans o el 31444 J 5o
531 SO OIS HLA olastl 5 S ke sla asls
PRA s, 4m ds g 03,5 bl ys oSS oS (g5l 3l
Cte lge 3l A3 W/ aadllae ) 55 U5 S )
ade v Cie syl 3l de 0TV (s (PRA 20)
ey mlsosy S HLA olastl gla el s
(cblj;.o =Sl slylsslae s ) Cross-Reaction Groups
FF) L35 Cte

Slagal sl Sols asis o el llllan 2l 53
L o Mg &S HLA e cis HLALG
(s B ads) Lael Wiy e oo)lpe 5o L o
Mg > oM HLA sl sl s glagsl
23 Ll ells page S L Sla Loy oo oS Wipd e
b ST OF slaes,sl 3 5 0 Gy Je sl
VT3 50 o 5 (6 ey Aol S S HLALLS

Ao ool mT OLKen 5 S8 sal 44T Jle s
Ollew 31 Aoy 80,5 1y S oluant] glagss o
GlS (s 2050 2,4 70 516 YA ITP & Sl
58 YD ITP @ M Olslews 31 deoys AQ 53 48 s 50
Ol Shezdls s 196 (6 2yl sl L e 5 5 Y4
IgM & Y dgG s IgA [& 7« e 419G &)Y slass
(F8) s Lls 1y gsby s g5 e A 50 510G

Lo slagsb sl o n gr ol adlas
A eslizal G Jghe Ol 4 oSS 5 HLA-Class |
5 LSSy mlaw 53 HLAClass | slad S35 o515 15
SLads T 51 das Ve NS 5 es 5y ailie a5l
wi b S AT0) dms eSS e 03t
WS oy Fomee s Sl SN Osemilse
S N slaans 5 SO 0Bl Sl Olse s
5 Ll S 13 s p 25 AS IS S e
53 Qs ey 5 S ealial i Obles 4 Gou 5 LGB

AR

G
Ao slagsl ST 5t o sl Ol Gedows cpl b

W 4 M Obew 53« SN A5 s HLA-Class |
b3 S Gl sleS s 5 Sadll LoD e e
5 Hlodgas by (Slizese p JplSL S5 Ol
Lo s OYIV 5 jay s regulugd 5oy LITP Ol)ley
S Wy Ol 55 3 Sldlae il e s £Y/4
HLA Gl oS e SO gl sT0T miy
OLKen 5 Oskdey NAAL Jle s (V) e
350 Olew £4,5 1, HLA<Class lus glagsb ol
4 (AML « s 53 Y4 5 ALL a5 Y 5 5Y0) )y 2
03505 syp SrerSHsle 5 sl )
4 Me Sl V) Obles 3 Aot /A s | Ll g
oA Wl Lo ses 218 (AML « M 530 5 ALL

ey AML w4 S Olsles 5o Laggsl 1 cpl a8 s S

Cio dmmy O gl ol 2le Gy
AFY) wsls

o slagsl ml OLea 5 e s VAN JLe s
ekl IS i oas sl s HLA-Class |
IR o 290 Smsulugls By sl eslanal b casdls
SO G Akl &S 1) Ghlay ey es S cpl Ll
5 Al Lol jsloes st 5 SO b gl il
Lt ged s 038 G35 (b s 5 2SO
(Lo )5 £0) L8 Av3l 8 YA &S clisls 513 oy 5,40
A sgd> sldas cpl 5l s S 6’Lu~j shls
doss Al s )se o HLA 5 SO ol 5T ds s
Lo ool ml b oy ¥ HLA as (ool ol L
(YQ) ails oS

Glagal ol ) w0 0L 5 551440 s
1S SadT o gt sy 5 4k jlay YY4 5 HLALS
G A 63,8 Sl S eyl 5 oSO
@l sy b 0rLTY Lb Sl eslizl L PRA
VA/E) Ollew 3l L YA 45 34 Sopso b odel s
A 5 p HLA 0o (b sl gl 1ol 51 (s s
585,85 W5 1 bagesb xT opl i 50 6T (o ys VYY)
Spd> kzdls CSM uy able oS (goles VAE



OLen 5 0K LE 085 S

SN solantl 5 Bl 8l sl 03 T

03 b ol sl el eslanad ooglie slacowlas
S HLA 0o ool ol W5 55l5e doys #0650
o 5 Goleirml sl e 53 O 4 s (g5l
Sl 53 o sarta) Lo asis LB 4l &5
w ObMie b Wlas § 51 3 Ol sl jre Lgy o oS

(sl sl olcdeas (oS5
o) S e sla0less b5 33 S s seslianss

Solen F 55 s S Lol o5l o 51 e
ot ¥ St el 4 Ses o V51 a8 A e
YY) Slaw VY ALL as S slews 14 51 (Asys 04)
/) e Yo AML 4 S 5as ¥ 51 (U s
(Ao 3 ¥V/0) 5Llas A ITP & Sie Hlas YE 51 5 (Ao
33 s Ules sy HLAClass | J_s gal =T lyls
ol M Ollew 53 (gl pal das s 42338 Slallas
2le SAML SALL e SVt & o Szl
Of s 5l 0l 033 (e jidion Ls oS 5
CelaS oS 3 g plasisnl 5 pools sladls
Sl ol Ol 353 o (] ps OIS Cins
aadllan 3 el Consa @l O plie e (T 0 )
&;_.N%T &“"T 3l 50 sldad 054 o M s Sl
(5,5"F) AML 5 (5,50 V&) ALL 4y s (5, 50)
ALL oS53 Jon 630150 55 (Silepas) o s s il
¥ 0 1) il o b Sllas wlie AML
Lo L;Ladslfdzﬂ WS AL yesie |3 Oldles s
3ilpe doys Ve XY s oS olansl glags o
Lpdpn SN Gy 4l (papuly ple 4
DS e s)lae oy £Y/4 50 asdllas ol s (V)
(53l 3 g5 S L) uteslsn il s Lk
TV0) 550 b 1lil o D50 (ks Sobom £ 4 Lo
350 A (ST ol a M Gle 3550 151 (A
TUE) 3550 VY ALL 4 S sla V4 51 (Asys £Y/Y)
TV/0) 3,50 4 5 AML 4 M Glew YY1 (Ao )s
ol (sl ol Glls ITPw S les YE 31 (oo
sobastl sl Sl gl Bl ey SO
S Shlem 5 S s 3L s Ohben e SO

Y

Olgea oS0 51 s Slallas = 5 tiles axdlas ol
HLA- Class | lagsb sl ) g Ga Iyl
(TQ)&:’-\N\ ol ealail
oo ol 45 el eslizd HLA 1 glacgsl ol bs,
Lolss sl eslatal e 5l ol ulae 5 Llse ol
Laé:b.d“ﬂ sbssse &Laﬂ%at.a:o'-\ st g S
oo s ) W si) oS Ll 51 Js das e I3l 1
L Lasé:l;.d“j F.C s sl p ysw, shols (Bcell
Lo sy nl & FITC & 8555 w6 o3k 5T Il
V) 555 e ialesT 5 (L3S cute) dDlstl el

g5 3 sl Bl ulspl sl plal Sladllas s
Lo o (Llodd oS IGA & 3l e, 4 5 IgM dgG
¢l swon Ok bl 5l s 4 Slides 2oy
Il 5 e 45 (635150 55 (VY FF=YA) Klazsls ,, Lol
SN S MGG IS 51 iy o5 e bl (_;JL.L;':}T O
Ao slaest s adllas ol 53 Lol (M1 1) ol ol
5l rie S olantl glao) sl 5 HLA-Class |
J\JSYL:M)J QJAT Cewdds g;.l& .Ju.\obﬁ IgM w%
by K o wls addlae ol 53 196G & ool IgM
3l s o L sl |3 el Olslaws 31 (5,8 4 g0
Geb S Gy a4l ol pds L 2 LSS
2 Vozml o & (55 om el puoslin e
[GSSVLE) @L“q Lled 4...9J§ sl 03 g 6)[.«:0,4_.:_‘ 9L
Y}\ J}\J}).}j; Soladlas J'.’.L"" ‘ULJL.A axlllae Lﬁ‘ B aJwT
(ol Rl b glanslin ) gons

HLALS sl ool ol Sus asie |5 Slallas s
el L;“-’C“li ple 4 e 310 Loy O Y s
ot 51 50 adllas cpl 53 .(V0) Lsd o oS Gouy &
SN Sweslie sl o o Oble 51 8 T &S
Ld i S A, WY gl o1 ol fond i3 prel
HLA&&Q}JJT s (S5l o) cdlisie Dladlan s
R D L;”:-) ol 8 U’:')‘Jf alises LQLAM)JL.
Cedds QLSS el S Yl @ M Ol les
)( Y USM .\.&b J.;‘yb w‘ “ .L"_}SL;A S ol a.LﬁL:J
9 WLAJ:—\ Loy L alisee ‘_QLA&?.Q' 9 Uhu:l:j)



Yoosled o) Jlo CAF liass

<

Lo i) R crl o3 OledeaS & dLasl LG 2
dow sl G iay 5 e OOl Y| 10 (68)
Ll Groodsle e smlasls gy L3k o a5 JB
Sibage wald 5 L LS he lagsb sl s O
35l 53 Ol e HLA 1 slagest T obs, L.OWY)
SaS SN Ceslis Oloys 3 b g Fim e
Ol J¥3 4 (2SO sl ST 1S e s
S Gy bl HLA b T s 5l b
Sl e 3 1 b il Ol el LS & pstl
Al e Sl 58 ol sl deos ez el il
Sh Sl 8l CSM s e avo g Sylse 455 Cpl 5o
o SN Gl e p oS 255 G Jle o HLA
£0) Wil o pLOG  esulagls S, 5l eslanal b
V0 b HLA LS Sl 85l <SS 55 L e 807
Lo ool ol s oBas sl s 5l dsys Yo
Jsanls O cls SuS e W5 HLA, oSS,
o (YO X0) 3l U3 e s adsl s3leipen
Lsm 5 el Colisnl s 5 HLA 15 slagosl i
S50 W deys ot soudls sl Ol el
S 2l Sl e 53 eisa el Lo 55 g
LB PRA 55, 55 5 adll S ppnle Cools
Sl e IS 5 pars
e S s b alie Dbl 5 s e sl
S35 S0 e glie ay Dl sl 31 5l 4 el i
23 an 3 GSages ULl Sose 55 s pslie b
oozl bl 5 <SS G5 5 dn 5 U3 Al e 5
SN L or Sl &S pladised Uopdy Sose S
5 ol e (L BT L D) sl sl Wy s
o 2o e Al Ol el s pde b s
i ged Bl L i Slalllas plal s S 1B
Rl 5 oSO cls Olas (8,8 ks Ly min
(S L;Lm:)ﬂj_é Gy Sladsy S L;Lau)ﬂfé
O e b e sl ly Sl e w5 LU
Oleoips o) n 3 sielesl e plnil 55 Coolans|
sl s, SIHLAClass |l oo gLl =i

1-Transfusion Related Immunomodulation: TRIM

Gl (TP« 0ldke) Lles S5 2al,s oS
s Sl asl ol Yemml 5 5,10 s ()l e
L aS Cul ITP @ 0bMes 55 S0 ass slagssb o sl
b e by KB s !

Slassl ST o olspme BNl e
2 S0 ol glagsb sl 5 HLA-Class | s
s s (5l pesl s Jg s edalin i
A i (Aeops £0 5 4o s OV/0 3 5 4) Lise
33 &S Al Cewsas (Aoys YOIV 5 doys 04) Sde
S ki G155 ol e OBt alie lillas
ACRRE Yoz~ Ll o i o)l S s
Bl 22l by gz onl 2 el Fl 02 Sl
e (A Wil (sl il el e ) Kbl
Yo Gslaw b nin a8 (ool 3l 5o i 55l 40 ¢ oeals
STods Vel Wles S Silys oS Al
iy g b S  sladshe b s o3l 8T (b !
B ) bt ) We S5 sy 5 L Se
ST §ed o b emer (7Y X)) (0
WSO b pdel L s e HLA-Class |
s ool BT 5l e 3050 Aoy S LS asiie
Llos S il CSM oS 2y S 55 S S HLA
SN Gy able &S a8 5l i (Weys WY
o3 sme B Sole il o (Ao o) il
L b, L HLA-Class | .o 6\4\5:[{&5:3? o O
5 doss 80 Oluebl L) A3 sdalie SO il s pas
Wy 5 0kd pole Olg o ) o cde a5 (p=1/+4A
sy ComsS) mhu HLA lals slade (ool
XT3 S 0l 2SS G b oSSk o s

oo b Cude a5 8 51 aS Wols 0L L (glaal
S 3 Lds e g gulags S L Sea PRA
oyam Ol Gy se b Oble 5 8 V0 L
58 YA 5 Lds cke HLA-Class | slagsst i
Sk dledd Cote (g egulusl ool oS Shiles
53) OldeS iledls bl plowil s e PRA
Slp a5 (LCT cud S 5583 L PRA
ol Blbl sl s HLA slasly 5T o



Oler 5 DL 0S50 55 SN ol 5 Bl 6,85l g0

35— osliul A5 ls [, HLAClass |1l glag) i Lok ooy O3 Laseds ol &5 (6 e guluyls
Glads 5T L aS &3 ol sl eslicl (Flow-PRA)
5By bl Eel uoledd sus o HLA-Class LI
Slaly Bl sl 05 o 55k 5l 25d e s e
5,5 yasis 391, HLA-Class Il L HLA-Class | .15
(Y V8V 55

oila yad § pld
Ol Dl 55 00 o 5 Good pl Glay o

Y



Yoosled o) Jlo CAF liass

<

(S 4 30 Sl ;_3)_;:1 ‘Gk:\f:j:hm. Q}LJW (S
3 bl Ol = oLl (6,58 (b et as

aibe

1- Helmberg W, Folsch B, Wanger T, and Lanzer G:
Detection and differentiation of platelet-specific
antibodies by flowcytometry: the bead-mediated platelet
assay. Trans fusion, 1997, 37, p: 502-506.

2- Sumitran-Karuppan S: The clinical important of choosing
the right assay for detection of HLA-specific donor-
reaction antibodies. Transplant, 1999, 64 (4), p: 502-509.

3- Oksanen k: leukocyte-depleted blood components
prevent platelet refractoriness in-patients with acute
myeloid leukemia. Eur.J, hematol, 1994,53,p:100-107

4- Kickler T, p Chapter 14 : Platelet Immunology. In
Anderson & Ness, Scientific Basis of Transfusion
Medicine Implications for Clinical Practice, 2th ed, 2000,
W.B. Saunders company , Phisadelphia. p: 230-233

5- Boral L. M.D, Weiss E. M.D, Henry J.B, M.D, chapter
31: Transfusion medicine, In book: Henry j.B. M. D,
Clinical Diagnosis and Management by Laboratory
Methods, 20 Th Ed, , 2003 , W.B. Saunders company ,
New York. p: 740-743, 2001

6- Benson K, M. D, Chapter 2: Criteria for Diagnosing
Refractoriness to platelet Transfusion, In : Kickler T. S,
Herman J.H, Current Issues in Platelet Transfusion
Therapy and Platlet Alloimmunity , , 1999, Bethesda,
Maryland. , p: 32-38

7- Shivdasani A, R, Haluska F. G, Dock L.N, et al: Graft-
Versus-Host Disease Associated with Transfusion of
Blood from Unrelated HLA-Homozygous Donor. The
New Engl. J.Med. 1993, 328 (11), p: 766-770

8- Worflkl A, Macpherson B. R: The detection of Platelet
alloantibodies by flowcytometry. Transfusion, 1991, 31,
p: 340-344.

9- Kopko M. P, popovsky M. A, macken zie R. M, et al:
HLA classll antibodies in transfusion —related acute lung
injury. Transfudion, 2001, 41, p: 1244-1248.

10- Rosenfeld C.S , Bodensteiner D.C : Detection of Platelet
Alloantibodies by Flow cytometry. AM. J. Clin, Patol,
1986, 85, p:177-212

11- Datema G: A study of platelet antibodies in multiply
transfused hematology patients. Ann. Acad. Med, 1995,
24(2): 305.

12- Febris F, Soin B, Sartori R, et al: Clinical & Laboratory
factors that effect the post transfusion platelet
increament. Transfusion. Sci, 2000, 23(1), p: 63-68.

13- Moldenharer A, kohlbus R, salama A:An extended
Lymphocytotoxicity test for patients treated with
lymphocytotoxic antibodies. Vox. Sang, 2000, 78 (40),
p: 250-253.

lodss S el Ol ) 055 Jlas!
S 3t S e DS 5 Al g
Ao (S smsn Aol 1S5 llas 0 a5 585 (6 e
Al (ils ol 155 LS S e SLES

14- Hogge D. E, MC Connell M, Jacobson C, et al: Platelet
refractoriness and alloimmunization in pediateric
onocology and bone marrow transplant patients.
Transfusion, 1995, 35, p: 645-652.

15- Fujihara M, Azuma H, lkeda H: Inactivation of
Leukocytes by UVB irradiation: Mechanisme and
Clinical application in Trasfusion Medicin, In book:
Recent research developments in Immunology, 2002,
vol 4, part I, p: 27-42, Research signspot.

16- Sullivan K. A, Kipps T. J, chapter 138 : Human
Leukocyte Platelet Antigens, In book: Beutler E,
Lichtman A. M, Coller S. B, Kipps J. T, Seligsohn U,
Willams Hematology , 6 Th ed, 2000, , MC Graw Hill,
New York. , p: 1859-1869

17- Costa A.N, Scolari MP, lannelli S, et al: ELISA Anti-
HLA Antibody screeing Identifies Non-Compeletment-
fixing Antibodies Responsible for Acute Graft
Rejection. A case Report. Eury. J. Immunogenetics ,
1996, p: 383-387

18- Zachary A, A, Ratner L. E, Leffell M. S: Low levels of
HLA- specific Anti body: Relevance, Detection, and
Treatment. Transplantation prosc, 2000, 21(4), p: 469-
470.

19- Wang R. G, Tarsitani C, Rojo S, et al: Simultaneous
HLA class | and class Il Antibodies Screening with
flowcytometry. Human Immunalogy, 1998 , 59 ,
p:313-322.

20- Tambur A. R, Bray R. A, Takemoto S. K, et al:
Flowcytometric Detection of HLA- Specific Antibodies
As a predictor of Heart Allograft Rejection.
Transplantation, 2000, 70 (7), p: 1055-1059.

21- Bray R. A, Cook D. J, Gebel H. M: Flowcytometric
detection of HLA alloantibodes using class | coated
Microparticles. Hum Immunol, 1997, 55(suppl 1), p: 36.

22- Denofrio D, Rho R, Morales F.J, et al: Detection of Anti-
HLA Antibody by Flowcytometry In Patients With a Left
Ventricular Assist Device Is Associated with eraly
Rejection Flowing Heart  Transplantation.
Transplatation, 2000, 69(5), p: 814-818.

23- Marshall L. R., Brogden F.E, Roper T. S, barr A. L:
Antenatal platelet antibody testing by flowcytometry
results of pilot study. Transfusion 1994, 34, p: 961-965.

24- Thomsen A. C, Sommer E, Demuc C, CaLot M. Ohayon
E: Platelet absorption on the test tray (DATT): A rapid
method for the screening of HLA class Il antibodies
using the two-colour fluorescence method. Tissue
Antigens, 1985, 26, p: 193-200.

Yo



Yoosled o) Jlo CAF liass

<

25- line T: chapter 24 : Approach to the platelet Refractory
patient, In book: Hillyer D.C, Hillyer K.L, Stroble F.J,
Jefferies L. C, Silberstein L. E, Hand book of
Transfusion Medicin, 2001, Academic press, philadel
phia. , p: 209-218
Murphy F. M, Hematological disease , In: Murphy FM,
pamphilon DH, Practical Transfusion Medicine, , 2001,
Black well science, Paris, France. P: 113-115
Pereira J: Platelet alloimmunization in-patients with
oncologic blood disorders treated with multiple
transfusioon prospective study in adults and children.
Rev. med. Clin. 1997, 125(11), p: 1305-1315.
Kurata, Y, Oshida M, Take H, et al: New Approach to
Eliminate HLA class | Antigens from platelet surface
without cell damage: Acid Treatment at PH 3.0. Voxsang
, 1989 , 57, p: 199-204
Freedman J and hornstein: A Simple Method for
Differentiating Between HLA and Platelet- specific
Antibodies by Flowcytometry. Ame. J, Hematol, 1991,
38, p: 314320
Sugawara S, Abo T, Kumagi K: A Simple method to
eleminate the antigenicity of surface class I MHC
molecules frome the membrane of viable cells by acid
treatment at PH 3.0.J. Immunol. Methods, 1987,100, p:
100.
Pamphilon D.H, Farell D.H, Donadson C, Raymond P.A,
Brady C.A: Development of lymphocytotoxicity and
platelet Reactive antibodies: A prospective study in
patients with Acute Leukemia. Vox.Sang 1989; 57:
177-81
Sirchia G. MD: HLA-reduced platelets to overcome
platelet refractoriness: Can- lemons helpe?, Transfusion,
1996, 36(5), p: 388-391.
Nordhagen R, Flaathen ST: Chloroquine removal of
HLA Antigens frome platelets for the platelet
immunofleurescens test. Vox sang, 1985, 48, p: 156-159.
34- Stockelberg D , Hou M.J, Jacobson S et al: Detection of
platelet antibodies in chronic ITP. A comparative study

26

27

28

29-

30-

31

32-

33-

Yo

using flow cytometry , a whole platelet ELISA , and an
antigen capture ELISA.Eur.j. Haematology 1996 , 56 :
72 77
35- Brand, A: review of immunological aspects of blood
transfusions. Translpant Immunology , 2002 , 10 p: 183-
190
36- Navarrete V. C, chapter 4: human leucocyte antingens,
In book: murphy M.F, pamphilon DH, practical
Tracfusion medicin, , 2001, Black well science, Paris,
France p: 43-49.
Scornik J.C, Salomon D. R, Lim P. B, Howard R, J,
Pfaff W.W: Posttransplant Antidonor Antibodies And
Graft Rejection. Transplantation, 1989, 47 (2), p: 287-
290.
Prezybylowski P, Balogna M, Radorancevic. B, et al:
The Role of Flowcytometry-Detected 1gG and IgM
Anti-Donor Antibodies in Cardiac Allograft Rejection.
Transplantation, 1999, 67(2), p: 258-261.
Mollison, pl : chapter 13 : Immunology of leucocytes,
Platelets and plasma componentes, In book: Mollison
Pl., Engelfriet Cp, contreras M, Blood tranfusion in
Clinical Medicin, 10th ed , 1997, black well science.
London. p: 425-453
Friedman D. F, Lukas M. B, Jawad A, et al:
Alloimmunization to platelets in Heavily Transfused
patients with Sickde Cell Disease. Blood, 1996, 88(8),
p: 3216-3222
Kickler S. T chapter 136: Primicples of platelet
Transfusion Therapy, In book: Hoffman R, Benz, E. J,
shattil J. S, Furie B, Cohen H. J, Silberstein E. L, Mc
Glave P, Hematology Basis principles and practice, 3th
ed, 2002, , churchill Livingstone, philadelphia. , p:
2248-2257
Atlas E, Freedman J, Blanchette V, Kazatchkine MD,
Semple J :Downregulation of the anti-HLA alloimmune
response variable region-reactive( anti-idiotypic) anti -
idiotypic) antibodies in leukemic patients transfused
with platelet concentrates. Blood , 1993; 81( 2): 538-542
Novotny M. J, Doorn R, Witvliet M. D, Class H.J.
Brand A: Occurence of Allogeneic HLA and Non-HLA
Antibodies After Transfusion of pre storage Filtered
Platelets and Red Blood Cell (LL): A prospective study
Blood, 1995, 85(7), p: 1736-1741.
Von Dem Brone A.E.G.Kr , Verheugt FW.A ,
Oosterhof F, et al : A simple immunofluoresence test for
the detection of platelet antibodies. bjh , 1978, 39 : 195
Garovoy M. R, Rheinschmit MA, Corbin SA, et al:
Flowcytometry analysis: A high thecnology cross match
thechinque facilitating. Transplantation. Proc. 1983,
15(3), p: 1939
Scornik J.C, Salomon D. R, Lim P. B, Howard R, J,
Pfaff W.W: Posttransplant Antidonor Antibodies And
Graft Rejection. Transplantation, 1989, 47 (2), p: 287-
290.
Muller-Steinhardt M, Fricke L, Kirchner H, et al:
Monitoring of anti-HLA class | and Il antibodies by
flowcytometry in patients after first cadaveric kidney
transplantation. Clin. Transplantation, 2000,14, p:85-89.

37

38

39

40

41

42-

43-

44-

45-

46

47



Oler 5 DL 0S50 55 SN ol 5 Bl 6,85l g0

Flowcytometric evaluation of antibodies against
histocompatibility antigens and platelet-specific antigens in
patients with hematological disorders following the transfusion of
platelets concentrates
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Abstract

Background and Objectives

Blood transfusion may lead to the manifestation of anti-HLA and platelet-specific antibodies
that may in turn bring about different problems like platelet refractoriness. It appears that the
study of antibodies against HLA-Class | and platelet-specific antigens are useful for the
selection and success of the appropriate treatment protocol. The aim of this study was to detect
anti-HLA and anti-platelet-specific antibodies by flowcytometry in patients with hematologic
disorders (including Acute Leukemia, Aplastic Anemia) and patients with 1TP.

Materials and Methods

In this descriptive study, anti-HLA and platelet-specific antibodies were detected by
flowcytometric technique, using 62 sera drawn from patients with different hematological
disorders who showed a poor response to platelet transfusion and 20 from patients with ITP.
The results of anti-HLA antibodies were then compared by Panel Reactive Antibodies ( PRA).

Results

Our results showed 44 (53.7%) out of 82 patients had anti-HLA Class-I antibodies in their sera.
The frequency of each antibody isotype was found to be as follows: IgM (51.2%), IgG
(32.9%) and IgA (1.2%). 36 (43.9%) out of 82 patients had platelet specific antibodies and the
frequency of each antibody isotype was found to be as follows: 1gM (40.2%), 1gG (30.5%)
and IgA (12.2%). 27 (31.7%) out of 82 patients had both antibodies. No difference was found
between the two groups in platelet specific antibodies. Despite significant correlation between
flowcytometry and PRA methods, PRA can only detect antibodies which react with
complement.

Conclusions

With increase in the number of platelet transfusion, immunization to HLA antigens occures;
moreover, immunization against platelet specific antigens may also occure during
autoimmunity. The presence of these antibodies may be one of the reasons of poor response to
platelet transfusion and platelet refractoriness in patients under study. Conducting similar
studies with higher number of samples, platelet cross-match, and the use of HLA- matched
platelets for these patients are recommended.

Key words: HLA-antibodies, Hematological disorders, Flowcytometry, Platelet refractoriness,
PRA, Platelet specific antibodies
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