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Certain pre—transfusion tests are not commonly performed during emergency blood transfusion. In
this study, we reviewed and analyzed the data of post-blood transfusion antibody screening tests to
establish the effects of unexpected antibodies causing hemolytic transfusion reactions. We

reviewed information published domestically and internationally, and selected the data of 68,602
antibody screening tests and 528 antibody identification tests conducted at P hospital. We found that
unexpected antibody positive (1198,1.74%), Rh type (161, 30.49%), Lewis type (67, 12.69%), others
(Di (a), 28, 5.30%). The anti~E type positive was 93 (17.61%), and that of the cases with anti-C
(13, 2.46%). Only data of domestic cases were included for analysis that were published before 2007,
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which established the presence of antibodies of the following types and numbers of cases: anti-E
(196, 22.45%), anti-Le a (82, 9.39%), and anti-E+C (60, 6.87%). In 2018, anti-E (107, 17.12%),
anti-E+C (56, 8.96%), and anti-Di a (28, 4.48%) were detected. In other domestic cases, S hospital
was detect to anti-E, anti-Le a, anti-E+C. The Anti-E, anti-D, anti-E+C, and anti-C+E were
detected in D hospital. In Saudi Arabia, Anti-D, anti-E, and anti-Jka was detected. The Anti-M,
Anti-N, Anti-Le (a), and Anti-D were detected in India. Requests for emergency blood transfusion
increased 1.8 times after the opening of the trauma center. This study has the disadvantage of being

a cross—sectional study. additional studies are needed to provide basic information on alternative
treatments that can increase the safety and reduce the side effects of hemolytic transfusion in
emergency transfusion situations.
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2014~2016¥19] 3¥7t P tHsta g de] FAAEHAL
68,60271°A4 olF BIA7IFAIRAL 1,1987, FAIEHA
52871 FAlIstl o, P ohetag91e] 2002~2007d B4l
Abw, S B9 2012~20159 FAAKR, FuiskeA]ol HiEE
P tishar 1] 2008~201549 A= (Lee 5, 2015) [7], D ¥
9] 2016~20179 A=(Kim, 2018) [8] 2 iejskaRof &
1% 2019~20209 Saudi (Waggiallah 5, 2021) [9], 2015~
20179 North India (Solanki %5, 2020) [10] AFF=S B ZRA}F
Sl T3l 8588 s AR |996) 20159 712
2 2014~2017E7A] e BARISE ZARISIT

Zd II—I'

20149 ~2016 9J=]E H]o|7] A AEHAR= 68,602
0= o|F 1,1987(1.74%)°] FAoltt. dxdE EXE=
20144 45574(2.17%), 20159 30371(1.40%), 20161 440
7(1.68%)°1ct. Blol7] A 5HHAE AFEE H-+= 2014
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| 42.4% (193/455), 20154 48.5% (147/303), 20161
42.7% (188/440)°]cKTable 1).

Hlo]7] A1) 78 EEE AR 7P IR A&
= v]o)7] A= RhAIE 1617(30.49%), LewisAlE 674
(12.69%), 71EKDi (a) =3P 2871(5.30%), MNSA L 2374
(4.36%), KiddAQ 97(1.70%) &0 & ZAREQICh o] %
AG(anti-E 23 B3} A= 1237(23.30%), small c= 38
ZA(7.20%)°] Pt LewisAIZ9] anti-Le (2)+=5171(9.66%),
anti-Le (b)= 107(1.89%), anti-Le (a)+Le (b)=67(1.14%)
O YERITY, anti-Di (a)= 257A(4.73%), L 2] anti-M<

1871(3.49%), anti-Fy (b)= 971(1.70%), anti-Jk (a)= 77
(1.32%) <=0 & YERF o™ unidentified?} autoantibody+=
23171(43.75%) & JEPTHTable 2).

=i - 9] FAREEL] H RS AR A3, S o
A= PEE(2002~20079)°N= Anti-E 19671(22.45%),
Anti-Le (a) 8271(9.39%) Anti-F+c 607A(6.87%), Anti-Di (a)
6071(6.87%) =02 ARSI PHEY(2008~2015W)0ll=
Anti-E 1077(17.12%), Anti-E+c 5671(8.96%), Anti-Di (a)
2871(4.48%), Anti-Le (a) 277(4.32%) <02 ZAF=|Q)ch.
SH(2012~20159)°= Anti-E 70471(18.69%), Anti-Le (a)
34971(9.27%) Anti-E+c 2657(7.04%), Anti-M 20371(5.39%)
%02 ZAREItk DHU(2016~20179)9= Anti-E 1974
(22.09%), Anti-D 57(5.81%) Anti-E+c 474(4.65%), Anti-C+e
471(4.65%) =22 ZAFEQI) 999 B io|A= Saudi
H2(2019~2020)0l1= Anti-D 3171(28.97%), Anti-E 204
(18.69%), Anti-Jk (a) 127(11.21%), Anti-C 1071(9.35%)
%02 ZAREQlow North IndiaH¥(2015~2017)0l4=
Anti-M 5171(20.56%), Anti-N 287(11.29%), Anti-Le (a) 23
Z4(9.27%), Anti-D 187(7.26%)5=C 2 ZAF=|ItHTable 3).

E3H PHEYC] ZAJOIA AL PIAE A A5 3F-ER
o Mg AR 23} 201497 201549 9¥ o]xaw}x]
36671(HB117.47) 0 & ZAFEQI 01201549 10Y o] FF
H 20179 597IR= 6277(2%H31.37) 22 1.84] ol
7k A 0= AL QI

Table 1. Distribution of detected to unexpected antibodies in 3 years

No. of unexpected

Years No. of sample antibody, N (%)
2014 20,914 455 (2.17)
2015 21,627 303 (1.40)
2016 26,061 440 (1.68)
Total 68,602 1,198 (1.74)




Table 2. Distribution of unexpected antibodies identified types in
P hospital for 3 years

Years

Antibody types Total, N (%)

2014 2015 2016

Rh 161 (30.49)
Anti-E 28 28 37 93 (17.61)
Anti-e 2 1 0 3 (0.57)
Anti-C 0 0 3 3 (0.57)
Anti-c 7 4 2 13 (2.46)
Anti-D 2 2 4 8 (1.52)
Anti-E+c 6 6 13 25 (4.73)
Anti-E+Jk (a) 0 2 0 2 (0.38)
Anti-E+Jk (b) 0 0 1 1 (0.19)
Anti—-E+M 0 0 1 1 (0.19)
Anti-E+Le (a) 0 0 1 1 (0.19)
Anti-e+Fy (b) 0 0 2 2 (0.38)
Anti-C+e 3 3 1 7 (1.33)
Anti-C+e+Jk (a) 0 0 1 1 (0.19)
Anti-C+Le (a) 0 0 1 1 (0.19)

Lewis 67 (12.69)
Anti-Le (a) 9 16 26 51 (9.66)
Anti-Le (b) 2 4 4 10 (1.89)
Anti-Le (a)+Le (b) 0 1 5 6 (1.14)

Kidd 9 (1.70)
Anti-Jk (a) 1 4 2 7 (1.33)
Anti-Jk (b) 0 1 1 2 (0.38)

MNS 23 (4.36)
Anti-M 1 9 8 18 (3.41)
Anti-S 1 3 1 5 (0.95)

Duffy 9 (1.70)
Anti-Fy (b) 3 2 4 9 (1.70)

Other 28 (5.30)
Anti-Di (a) 12 7 6 25 (4.73)
Anti-P1 0 0 2 2 (0.38)
Anti-K 0 0 1 1 (0.19)

Unidentified 87 37 42 166 (31.44)

Autoantibody 29 17 19 65 (12.31)

193 147 188 528 (100.00)

L
T AAe 884 FAY 8oV v olstal
E g S AL SFTES A ST A
Ate] it Ea19] AAkso] ZHAlE oo et el U™
SPFAEIOA S 82| 827°] F7Iste] At Hiet 2+
o] thg} g E:. Hlo7] YA FAE2 X 39
1.74%01tt. sidshe F/dE2 vlolV] YA A4 S48 H

o, AARPEAIEE, 98, Asst 4 Al
ZARE] HAPT O] J3RE & A 0= AlmE). £9] HARE
o] ORTHO Auto-Vue Innova System (Ortho-Clinical
Diagnostics Inc., Raritan, NJ, USA)} LISS &7} 59 74
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o] & JAY
HEEE FHH A= Almsch

Aol e} o] vlof|7] A 57golA AFAL] E/do w
E}XPO] ZASHA| 9 Anti-E, Anti-Le (a)7} tHl =2 x5}

EEA anti-Di (2)7F A= SIE Di (a) 2 Rl =

EE11 oMo} B} helo] 2 HIk 2 Uehdtt,

|34 5 ol W] YT EA5] =2 Anti-Ete=
SaTEollA H|df|7] A AAHBALE AIYSHA] Sok= /gl
A A HIRIO E E, ¢ o] Q=552 AIAIE S5t
of JF9] BEAdE 7AIskA} S =] 35 7ol =gt
Q1= ABOEAF 0| RIEA] k2 9= 0% s54E T,
RhD @Hgo] gRIE|A] 912 73-5= 71 AR o dolAl=
RhD 34 5543+= A3t

& AolA Hlall7] A A HAR] 9] HlE=
1,000 4~187 2.2 H|ofl7] A /g W7} o=,
olF &ETE oVEEE ¥o7l= HHIE Anti-Etce=
11.7~42.8%= 1,00071 0.5~7.871 0% 7 =n, P
O AIIANE PHELS 1.72%, Anti-F= 471 A%, Anti-F+c=
4.57 == 45 dAA 0= oA RhAIGS]
Q7)o AARE o] 8= U TR AR HE 8]
RhAIGS] AARE Aldok= 212 of & Aolet. E3h53At
FAAAY A FH 0= -85 FUF AAE Ik A2 H
&, $Est SHof|A BlagHolr,

HRFA AL AT 2R oA = E 3 AARE F7180 C,
c, E, e &Y AAFHEE BISS (Blood Information Sharing
System)= 3| Rh phenotype AIE 55 EFAA] o
S} AE AlGSkaL Utk o= E, ¢ o] gl= S AAQ
o= &0l B 4 OHE]% 7&‘%0]'51 7HQ1 vl gl
T 7dE B3l o] gl 558 AAE F%—’F—%J%O
= g8sto] 35 —}F“‘ ‘oAl Adx} C&@J} é 9 o]
Fet A1
9}0]—0:] -n-ﬂ"é*g‘ ’57}0}% i s

=UollA 7 5(2017) AFA 9] IASTE LN Rh
A7} Lewis AIGQ] A7t tHRIEZ FAE|)IL, Diego Al
Ho| A2 E3AIQ] Anti-E 2 Anti-c7FgA]o ERGS.
™, Rh Ag% Kidd AF9] E3JAE Anti-E€} Anti-c, 71
211 anti-Jkb7HSAl) HAE A& BusigleH11]. ol
At FARE RS BT X H]d]7] A2 fi‘)r 4
A7 |e] G Exo] thgt A7 A48 02 FAlE|ojop g
Aol
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Table 3. Distribution of unexpected antibodies identified at domestic and international centers N (%)
Domestics Internationals
Antibody types P hospital P hospital S hospital D hospital Saudi population North India
2002~2007  2008~2015 [7] 2012~2015 2016~2017 [8] 2019~2020 [9] 2015~2017 [10]
Rh
Anti-E 196 (22.45) 107 (17.12) 704 (18.69) 19 (22.09) 20 (18.69) 10 (4.03)
Anti-e 1(0.11) 6 (0.96)
Anti-C 8 (0.92) 3 (0.48) 1 (0.03) 2 (2.33) 10 (9.35) 8 (3.23)
Anti-c 1(0.11) 2 (0.32) 2 (2.33) 1 (0.93) 6 (2.42)
Anti-D 17 (1.95) 17 (2.72) 5 (5.81) 31 (28.97) 18 (7.26)
Anti—-E+c 60 (6.87) 56 (8.96) 265 (7.04) 4 (4.65)
Anti-E+C 1 (0.93)
Anti-D+C 7 (6.54)
Anti-C+e 36 (4.12) 11 (1.76) 4 (4.65)
Anti-Cw 9 (3.63)
Lewis
Anti-Le (a) 82 (9.39) 27 (4.32) 349 (9.27) 3 (3.49) 6 (5.61) 23 (9.27)
Anti-Le (b) 11 (1.26) 10 (1.60) 3 (3.49) 8 (3.23)
Anti-Le (a)+Le (b) 1(1.16)
Kidd
Anti-Jk (a) 7 (0.80) 11 (1.76) 1 (1.16) 12 (11.21) (4.03)
Anti-Jk (b) 2 (0.23) 2 (0.32) 3 (3.49) 11 (4.44)
Duffy
Anti-Fy (b) 12 (1.37) 7 (1.12) 3 (3.49) 10 (4.03)
Anti-Fy (a) 1 (0.16) 1(1.16) 13 (5.24)
Xg
Anti-Xg 11 (1.26) 2 (0.32) 7 (0.19)
MNSs
Anti-M 18 (2.06) 203 (5.39) 2 (2.33) 2 (1.87) 51 (20.56)
Anti-N 10.11) 28 (11.29)
Anti-S 5 (0.57) 1 (0.03) 1(1.16) 5 (4.67) 8 (3.23)
Mixed antibodies
Anti-M+E 1 (0.93)
Anti-S+E 1 (0.93)
Anti-K+Fy (a) 2 (1.87)
Anti-D+K 2 (0.81)
Anti-D+E 5 (0.57) 1 (0.40)
Other 10 (1.15) 30 (0.80)
Rh+Kidd
Anti—-E/-c/-Jk (b) 1 (0.16) 1(1.16)
Anti-Di (a) 14 (0.37)
Anti-C+Le (a) 1 (0.16)
Anti-Le (a)+P1 1 (0.03)
Anti-E+Di (a) 4 (0.46) 1 (0.16)
Anti-e+Di (a) 1 (0.16)
Anti-M+Fy (b) 1 (0.16)
Anti-E+c+S 1 (0.16)
Anti-E+JK (a) 2 (0.23)
Anti—-E+JK (b) 1 (0.03)
Anti-E+c+Di (a) 2 (0.23)
Anti-Di (a) 60 (6.87) 28 (4.48)
Anti-P1 3 (0.34) 7 (1.12) 117 (3.11) 10 (4.03)
Anti-K 2 (0.32) 8 (7.48) 10 (4.03)
Anti-Kp (b) 7 (2.82)
Anti-Lu (b) 5 (2.02)
Unidentified 230 (26.35) 195 (31.20) 2010 (53.37) 26 (30.23) - -
Autoantibody 89 (10.19) 125 (20.00) 63 (1.67) 5 (5.81) - -
Total 873 (100.00) 625 (100.00) 3,766 (100.00) 86 (100.00) 107 (100.00) 248 (100.00)
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20099 ARG HE 46,9237% 272 (0.58%)2] ¥4
€& Hol|ATk Anti-E (4/147, 30.77%)% 2AEIJI(12],
7 5(2016)9] AollAt= thefzt = 7PE A ABHARE H]
W3S w), FUlol A% Anti-E 377(40.6%), Anti-E+c 16
A(17.6%L= Tl AL deojAlote] Fe=
Anti-Mia 487(36.6%), Anti-D 217(16.0%), Anti-E 197
(14.5%)2 H11=|ct. s 2013493 201092 Bl
SITH= Algkdo] AT Tl O] PAl= FARHITH3].

F Aol H sk FES gt ool =elRle] 2
& ko= At Y] SR Y BAIAES R85 EH
AA] &L, AEFAE 2AFGS B9l o) gt ARS- A
IS Bl AR Bedlel M| PFE oL 9l
tH14]. Anti-Le (2)2} anti-Le (b) =5 Ejo}e} A1:¥oto] 7]
+-834 At} o] QJek15]. < anti-Le (b) A& A7t
A7 EA R S A SHAET 37C M 21 S-HA
o A& AR Ao T80t A 8RR 37TolA
AR §R3730] U= A FA TFCE: IgM /%= 1gG)el
A gle] A Ao FastH GES W] ol
37ColN B4 A Al 7Fsst A BHS Bl A L
2oh= Zlo] F83H A o= A qlom[16], T F7F AT
£ Bl 553l B8 FHE, ool fle 5543+ AA
9] B8/} A3 ATl 8L HFH 0B = Fo| A4
5] 2= 1 FARE-S X ATtol7] floiils 2 ast oAl
A A 7HE 59] dijhutdo] HEE A 0= AfmHTh

ol

i

Ol

o O

i T

-r

S 0]

= - Qo] B E FAREE Egolo] RARIYLE 2014~
2016 PrHollA] A A AL 68,6023 FA| 737
52872 A1) 68,6027 % 1,19874(1.74%)°] 43|
™ RhAE 1617(30.49%), LewisAlE 677(12.69%), 71E}
Di (2% 28A(5.30%°F Yehdth Anti-E= 934
(17.61%), c= 137(2.46%)°Itt. =4 - 9] SARE 5 =W
739+ 20074 o]Holl= Anti-E 1967(22.45%), Anti-Le (a)
8271(9.39%) Anti-E+c 6073(6.87%) 202 AR AR 2008
W o|Zojl= Anti-E 1077(17.12%), Anti-E+c 5671(8.96%),
Anti-Di (a) 2871(4.48%) 0.2 ZAIE UL}, 3HH T2 =
o] 9= SE¥(2012~20159)0= Anti-E, Anti-Le (a),
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Anti-E+col® DHE(2016~2017W)0ll= Anti-E, Anti-D
Anti-F+c, Anti-CteZ ZARE T} Saudi®] 9= Anti-D,
Anti-E, Anti-Jk (a)=°|™, India %= Anti-M, Anti-N,
Anti-Le (a), Anti-DE ZAFEIQIC:. AGE PAllE 714 A
FA70l SF5E 879 ¥l Blw A= 1.84] o]l 57t
AR FALEQILE AEX o R A7 YA RERE §&
= AT = AN Y S =01aL 85 58
oA 8EE 8 FAHES Y = =ik flsl 71%
[e]

oTaTo= =2 T X
Hug AT 271491

21571 MR EA 0 7 A

olN
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