l I I1 ' ' A Laboratory Medicine and
Quality Assurance PISSN 2384-2458 » eISSN 2288-7261

ORIGINAL ARTICLE https://doi.org/10.15263/jlmqa.2020.42.1.40

Survey on Transfusion Laboratory Work in
Medical Institutions Participating in the External
Quality Control Program for Blood Bank

Jong-Han Lee!, Sungwook Song2, Sook Won Ryu3, and Hyun Ok Kim*

1Department of Laboratory Medicine, Yonsei University Wonju College of Medicine, Wonju; 2Department of Laboratory Medicine,
Osan Hankook Hospital, Osan; 3Department of Laboratory Medicine, Kangwon National University School of Medicine,
Chuncheon; “Department of Laboratory Medicine, Yonsei University College of Medicine, Seoul, Korea

Corresponding author: Background: Laboratory tests in blood banks vary with respect to methods,
Hyun Ok Kim ; ; ; he h ital’ ;

Department of Laboratory Medicine, equmerjt, and quality 'con"crol'accordlng to the osplt'al.s enV|r'onment.
Yonsei University College of Medicine, Methods: We surveyed institutions that regularly participated in the Korean

50-1 Yonsei-ro, Seodaemun-gu, Seoul association of external quality assessment using a web-based questionnaire

03722, Korea comprising 79 questions regarding transfusion laboratory work.

Tel +82-2-2228-2444 R lts: A total of 84 instituti d includi 17 . l
Fax +82-2-364-1583 esults: A total o institutions were surveyed including 17 senior genera
E-mail hyunok1019@yuhs.ac hospitals, 43 general hospitals, 19 hospitals, four clinics, and one commercial

laboratory. ABO cell typing was performed by slide (63, 75.0%), tube (42,
o 50.0%), automated column (19, 22.6%), and automated microplate (7, 8.3%)
szflzzzﬂglﬂae:;giggbzow methods. ABO serum typing was performed by tube (75, 89.3%), automated
Accepted: January 14, 2020 column (19, 22.6%), automated microplate (7, 8.3%), and slide (7, 8.3%)
methods. Irregular antibody screening test and identification test was
performed by 58 (69.0%) and 36 (42.9%) institutions, respectively. Irregular
antibody screening test and identification test was performed by the column
agglutination method in 34 (40.5%) and 26 (31.0%) institutions, respectively.
Room temperature saline, albumin, and anti-globulin reagent crossmatching
test (three-step method) was the most popular method (48, 57.1%). The
use of anti-globulin reagent in the crossmatching test did not significantly
vary according to the size of the hospital. A daily quality control program
for ABO, Rh typing, and the crossmatching test was conducted in 58 (69.0%)
institutions.
Conclusions: There were differences in transfusion-related laboratory tests
among the institutions. Although this survey included a limited number of
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o YA QI"0| MetE o] B2 J| 2ol A 0|F =St Tt
(3]. 22iLt £ T HAls £YE AlASH= 2=7| 2o EH2H
OIME HEEA| AlHE|0{0F Sti= aFFO|X|2F 2018 Al&lsH
H2H QY| H00f =M ABO A ZHAto]| Chet &
'F:.% | 99.5%-99.8%= Of 2&*7|3'.;*0| ASH, HO{7|2te|

H1s r°='Er[4] "*HICHE 1 MEHE0] 89.4%-99.6%%H M,
AT CHksh Zi02 zArEladEr. kA Q&A= FRALALHOff
Kojgt 7|2t & Holo| 7o mat AAre] ZF7F 21, ZAt
#Holl = Xto|F0| U7 |ofl ofofl CHEt $ig miets Esto] Hol2
AR & sy 20| WRE o2 MZLEICE oo XA S
CHE U A AAE =223 of| A AAIStD U= QIH*I%'EXAW
o S g3 2ofof Eojstn Qe 7|2 B o= HE HH
23 ZALE Al3stn QAT THEte|of Hukol o) 27| Hell2
& H20] CHoll MEX[ZALE Tlsto] dH2dl 4 F XMt 2t
ot Sighs mrebst Xt otCt. o Zates of2f o2 7|2 "ol
o ZAARMOIM HOXEE SEE £ U1, 0| (EE 7|HICE B
ZUHI CHE 22 ZAMY G2 JHM 30| YStOZ A £
o 2t R BEED ALY Sofl 28E £ QUCHD THHE|of o
HRE TIEsHA| | UAct
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SEE THSIACL HEEYR2 HER 1320t & 227 192
S EH|oto] 2= 0 chet o 7HX| o|¢e| SE S ot 0|E 23t
ULt AEZAE YAH2H HARZOMO| st U= 7|2S th
HO= HUH|0|A HElO| HEX|S HiZESIL ZHE M5t WY
S AESIRCE & 2R 2UE EMoHH FIMHOR 2} 9= 7|
ZOIIA Al Sl HARES| 2HITYE EAM5IAL, O] Xt=E 7
2oz A & ehe UotE MAISH AL oLt

21t

2018 HH2Hat
HEZAL= 20199 42 222 2E 2019E 58 2227
o] A HEfE A !

b

1. M2 xto] o|27|2te| EAM

Helol pEEZE AgEEER 177|2H20.2%), S
437|2H(51.2%), H&l 197|2H22.6%), 2 47|2H(4.8%), +-E
AA7| 2 17]2H1.2%)0] E0{sIRALE. Ol 201914 8 202 Al
T ZH Q|2 g EAXIEZ (http://kosis.kr/statHtml/
statHtml.do?orgld= 354 &tblld=DT_MIREQ1)E ZHZ M=
o MaEEHHl 427]|2H40.5%), el 3127]2(13.8%),
21 3,0507|2H0.6%, LFHel T3t), 9|2l 32,1697|2H0.01%)
CHH| Z+2+ 40.5%, 13.8%, 0.6%, 0.0l%olo*q(Flg. 1).

37| & TctAte st ME o7t 2R8t= 7|22 607
2(71.4%)0|%ieH, o] = ]
Z AT MEQ = 2THOE 32.1%%

Solosl MLt XICHZAALO|SH A

=2 1= o

1=}
= —_
Ch 7120 e 2

I'-II:I

45 - (51.2%)

No. of institutions

Hospital Senior  Commercial  Clinic General
a
xI'IE x' tc':“élll general lab hospital
hospital
20194 32 E 7|F O CHeIQUAMAANME 2| S| T2 el Classification of institutions
2 MAEZALAA &ofstl = Q27| 2HE HAOE HE  Fig. 1. Proportion of institutions in this survey.
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100-300 4 0|2t 72| H0| 257]|2(29.8%), 300-500%
Ab O]9k 177]2420.2%), 800-1,000 4 0|8t 127]|2414.3%),
500-8008 A 0|8t 107]2+(11.9%), 1,000t At 0| Ak 97| 2t
(10.7%) == WL} o|Z 7| A2 E| TictHAtolstat H
E9ol ££ 12121 7|20| 307| 20| HCH(35.7%), SlE 71T
4%). 4219| ME2o[7t 2Rst= 7|22 137
7| 2H6.0%) &
0]2H25.0%), 1

187I**0I°“1H
(15.5%), 2 J% 671 2(7.1%), 32! M22| 5
9; DI-OP_T]_ EOH%Q Id%r %Jgtﬂﬂ“- A'— l
©1(29.8%), 221(17.9%), 32/(13.1%)0|ACt. 2018 sEXEL
YK S0 £= W 25,8300 (EEMAI=59,232)2 +¢
0| O|2O0{X|X| Y= 7|BHEE] 2|CH 355,600E2IE A SHE %
2 X0 7} ZALY.

rr

2. goll2¥o| K QTHH| (%] AHE S9I EH|)

Eo{7|2tel i 0| &f0] HR%t TH|2= HASATB WD
(72, 85.7%), S5 24=(56, 66.7%), Serofuge (66, 78.6%),
HHoOMHSHE (56, 66.7%), BATWET|(51, 60.7%) =
o|ACH, Xt=2td

oH 23 xHH| (28, 33.3%), EME7|(27,
32.1%), YAHMERHE7](26, 31%), HHE HH=T17((22,
gt O|AO| ERSHX| Qb= ZHH| 2 =HQI|RUCt,

ABO, D HHAHA 0| 0|8E|= FEE= ethylenediamin-
etetraacetic acid (EDTA) £E(72, 85.7%)2 =& M1 QU0
M, plain £E(30, 35.7%), serum separating tube (SST; 16,

Table 1. Type of tube used for ABO, Rh typing, and crossmatching test

Jong-Han Lee et al » Survey on Transfusion Laboratory Work

19.0%)E At8st AACt SSTH| FEE sodium citrate &
E(2, 2.4%), heparin §E(1, 1.2%)E AtEsicta 216t 7
ZE UACHTable 1). WAIAIHE KX HE S EDTA RE(47,
56.0%), plain EE(46, 54.8%), SST 5E(19, 22.6%)7t =
AFEE[D AACHTable 1).

“ABO Eoiie] HAMZ I} Qli= SIXHEZI 2xt)el 2L ABO
HHSHAAE ANt DA E HME 22lote] & He| H
£ st=71779] SHolE 61712H(72.6%)0| & He| x{ES ¥
Zol2tn ot 147]|2H16.7%)2 IFX| iCtn SESHA
Ct. ABO EHH ZAIZL7} Gl SRt HAHH A Al 23] AH
2 ot 7|22 AZEEER 157|2H88.2%), ZEtEdl 347|at

79.1%), Hel 137|2H68.4%), 2| & (SEFHALZ |2 X8 072

ABO &y °*?°”*Arh £2t0| = (63, 75.0%), Al
2 (42, 50.0%), X535t AFSTH(19, 22.6%), X535t
microplate®(7, 8.3%) &9 LtEIICHTable 2). ABO
o EHYZAE AlFH2H(T5, 89.3%), AHS3t fIFSEH(19,
22.6%), AF53t microplate®(7, 8.3%), 20| =(7, 8.3%)
#0|{CHTable 2).

ABO ZrE AR EHHAAE %AIOH AN&dst=
20fl= thokel 7jzo] 2 2H(7
AN A|SIR| 2= 7|Tto]

[
Lo
o
|

oﬂ OH
=z eli}

X|ofl chet
76, 90.5%), &
4 I‘_'.;(9 5%) 2 ZAME|AC
HUM SFEI= HPF sHU0| T ABO HAHS T

O_Iﬁt 7|t+8 677|3'.;(79 8%)0|AUCH F=Z %EfOIEE(GS,

et ong o A

-~

st 7|++° 477I4—F(56 0%
|E4(49, 58.3%)0|ULH.

C P . .
Type of tube ABO, Rh ma;(c)?lsing Table 2. Methods used for ABO cell typing and serum typing
test tube
test tube
Methods ABO cell ABO serum
Ethylenediaminetetraacetic acid tube 72 (85.7) 47 (56.0) typing typing
Plain tube 30 (35.7) 46 (54.8) Slide method 63 (75.0) 7(8.3)
Serum separating tube 16 (19.0) 19 (22.6) Tube method 42 (50.0) 75 (89.3)
Citrate tube 2 (2.4) 1(1.2) Automated column method 19 (22.6) 19 (22.6)
Heparin tube 1(1.2) 1(1.2) Automated microplate method 7(8.3) 7(8.3)
Not use = 3(3.6) Manual column method 4(4.8) 4(4.8)
Other 2(2.4) 2(2.4) Other 1(1.2) 1(1.2)
No response = 2(2.4) No response 1(1.2) 2(2.4)

Values are presented as case (%). The same institution may use
more than one type of tube.

42 Lab Med Qual Assur 2020;42:40-47

Values are presented as case (%). The same institution may use
more than one method.
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ABO o3 OFHZAAME Aldsts 7|22 237|2H27.4%)0|A
O, MA|SHR| @k= 7|22 567|2(66.7%)0| ALt OFZALO]|
225l E anti-H (Ulex europaeus) AAHE 247|24(28.6%)0] Al

St QUUCE D BAHHAE S2H0IEH (57, 67.9%), Alede

L =
(48, 57.1%), X*HS3HEH|H(17, 20.2%) =22 HAIST AU

|

Il

D Yl AAON SEE EO|X| = B2, A-DUAE A
= 7|22 717|2H84.5%) 22 B2 7|2H0| Aldst QUALCE D

h ok&(oll, C, ¢, E, )2 SoIAAH= 277 2H(32.1%)01| A
UALE. ABOLt D &ty STAIH A= 47| 2H4.8%)

AN
[&St 0 QUAC.

o
[
o

=

3) WX E

LHOIM 7H BEO| A&t U= wARA[Y - | T MEH
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Al immunoglobulin G (IgG)# OtL|2t BX|= HEst= Al
0|2 =9I 7|22 557|2H65.5%)0|IC}. E3t MZL HKS
Fot7| ™ 71E AHE ABY £ U ZTi5 87|70 chet &
Oll= A& 0|% 3YUMX|7t 477|2H(56.0%) 22 7HEr BT, *H
0|= 1UNHX| 197|24(22.6%), A& 0| 27tX|7} 77|24(8.3%)
O|ALCt.

E|

T o = ]

4) H|of|7| ZFHIZ4 A
ol 7| S MM EZALe] B 587|2H69.0%) 0 Al ILH Z AL
Mol A HAFSED JAASH, 137|2H15.5%)2 25 2|Z|, 87|
(9.5%)2 A&t QUX| UUATE. HIG|7|SHMEHAN= 2FSE
St QU= 7|2H0| 347]2H40.5%)0|A 1 RS St 7|7]
E A3t U= 7| 17712H20.2%)0|ALHTable 4). H|0i|7|

SHISHAAS HAM Aldstn A= 7122 367|24H42.9%)

R0z 30 BOZ AT AR2AGLH+ ARSI EE 0|UCH, 317|2436.9%)2 SEIFARZ |20 2[5t T, HALE
21%(48, 57.1%)0IA 1, H2AIFSR(15, 17.9%), AS2HH(5,  Alstn AX| bChn 3|5 7|2h2 117]2H(13.1%) 0| ACE Hof|
6.0%), X0|2Z=AH4H(low ionic strength salt solution,  7|EHISEZAIR WHOZ = 267|2H(31.0%)2 FSHHOZ
LISS)+37°C 712U+ 2 ZE2IH (4, 4.8%) £0|AUCHTable 3).  AAKSID UAUSH, 47]2H(4.8%) 20| XHS3tEl ZH|E ARt
ot 7kX| 2 olAte] mAtA|EEH o ME20l= M2AHASH(40, ARSH, 77|24(8.3%)2 FFSTHD AHS3HE EH|E 0|8¢t
47.6%), M2AELH+ AL OIS IR 2RIH(36, 42.9%), & AAE =8t URACH 257|24(29.8%) 0l M= HIGI 7| HZ AL
HaIH(35, 41.7%), Y22E2IH(31, 36.9%) S| =MZ &2 Al gA XIIHEE etolst Aot SESHCE
SYUO0| =l ACH. HIG7[SHMEHAIE TS H24/H
HE Aldists 7122 217124(25.0%)0IACE. LISSHS Aldst 4, HHQHHZIAIM|A| 2! 7|E} P 22
= 7|82 1471216.7%)O0| ALt WA HYHES AIHEHE Tt 527|2H(61.9%)2 YAHOHHZAIM| A o Ttste] HI|Ho=Z
I Bo| Aot ARCH(67, 79.8%), HFSTH(15,17.9%), E1stD YUSH, 217]2H(25.0%)2 EHEHZEAIH|A|of| 7t
XHSEHH(5, 6.0%) SO Alstn AUCH ZFGYIZETHA  Lstn UX| AACH 457]24(53.6%)2 PH2|RE 1 AY
O, 257|2(29.8%)2 HHE2|ZE Bt UX| AUACE ozt
. 2|2 0|59 AlRe Ot Ho=E, £ QIoEE dH2
Table 3. Methods used for the crossmatching test o Mg olAra|Ale] 2XH(14,16.7%), HABDEN| OJH(12,
Methods Case (%)
Room temperature saline+albumin+anti-human 48 (57.1)
globulin method Table 4. Methods used for the irregular antibody screening test
Room temperature saline method 15 (17.9) Methods Case (%)
Automated method 5(6.0) Column agglutination 34 (40.5)
LISS+37°C saline+anti-human globulin method 4 (4.8) A ieriERed @i el T 17 (20.2)
LISS 33.6) Mixed test of column agglutination and 8(9.5)
Room temperature salinet+anti-human globulin 2(2.4) automated column agglutination
petiol Microplate method 4(4.8)
Room temperature saline+albumin method 1(1.2) Mixed test of column agglutination and 1(12)
Not use 2 (2.4) microplate method
Other 7(8.3) Other 3(3.6)
No response 5(6.0) No response 24 (28.6)
Abbreviation: LISS, low ionic strength salt solution. The same institution may use more than one method.
www.jlmga.org Lab Med Qual Assur 2020;42:40-47 43
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14.3%), @HHHED 0JH|(11, 13.1%), ME22| o8] BZ(10,

o
11.9%) 59| =0|ACt EH =11 0|F HEH 2o oh= Y
HHe 8RE 2= =20 sEHEHMM= 74712488.1%),
AMSHE EFAFE 337|12(39.3%), YATXA = 327|2

(38.1%), 52

AN = 147|2H(16.7%)0| Eatstctn SEst
L} oA 3

H2to] 7|7k CHFste] 3 0|2t 27| 2H2.4%),
ol A 5 0|2t 07| 2H(0%), 5L0IA 7 O|2to] 127]2H14.3%
70| A 10 O]2H0] 207|2H23.8%), 1020|A 142 O3t 117|
2(13.1%), 1420f|lAf 3t & 0|2to] 177|2H20.2%), ot & o| 4
157|2H(17.9%) 22 &ol=|QICE 8 H ZAtof| 0|80| 7ts3t
AX|o| A|ch7|Zt2 ME o]|= 1Y O|LH(377]2, 44.0%), 2 O|L{
(37|24, 3.6%), 3 O|LH(327|2t, 38.1%), 52 O[LH(07|Z, 0%),
7 O|LH(17]2, 1.2%), 7IEHT7|E, 8.3%), P2 E (47|12, 4.8%)
O|‘2‘|A|:|- _'_Ed?:-IIAI-Q_ oiOH XlA D:IXI?[- Ed—f0|-51|01| [H'é‘l- A-I_l?_
o= 140ilAf st & ALO| 7} J1EF BEOF 217]|2H25.0%)0] SEst
%1, I CHEoRE 720iA 102 0]2Ho] 177|2420.2%), 50|
M TY O|ZOZ 117]2413.1%)0| SESIICE L 2|9
2 "I|gelof et d2o= /27 = Yol HI|
3|9|E HE|SH= 557|2H65.5%), 157|2H17.9%)2 S| 7t 3
ME[0] UX| o410 HI[Z|Q|E St=X| RELCID SHSIU D
(6.0%)2 227t FME|0] QUX| oLt LRA| 3|25 STt
SESIALL

=

g dsxel Alcétrﬁ(lz 14. 3%)5& i o
Ct. Dithiothreitol §& X2|5t0 XI7HSES
immunoglobulin M, IgG A AlEHof| 283
£H(19.0%)0I AL EHEZ(elution) AlEH7|22 7™ 57|
(6.0%), digitonin-acidtd 37|2(3.6%), etherH 27|2+2.4%)0|
A ZO2 ZALE|UCE eHAXIEE
T 117|2H13.1%) 20| Al Z0|A2H, ZZAP A4S &2t &
HZ*H(antibody adsorption)ZiAte] AL 107|2H11.9%)2t Al
M F0|RUCt. EHsh2|(antibody dissociation)2| 22 glycine
acidO 2 57|2(6.0%), chloroquinetH2 2 17]24(1.2%)0|
A& F0|ACt. ELIM-HEAERO|L ZAHDonath-Landsteiner

£H(cold autoadsoprtion)

44 Lab Med Qual Assur 2020,42:40-47
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test)= 9712(10.7%) o] Alac'! F0|ACH, ST AAA
(cold agglutinin test)2| 22 287|2(33.3%)0| Al& F0[}
447|2(52.4%)2 AI°”°PXI UACH HAHY S HZH|HA
(secretor test)2] 2 MA|2| 67]2(7.1%) 0] A& FO|UCE.
6. CH2ksd
CH2krE2 HololA 24412 OfLiol| 8-10%H2Ie XY H||

7t AL 1A[ZH LHOY| 4-5EH9]o] MYVt £HE= 2
Rz My, 9y, YAHS 1119 HIEZ SA| E18H= 710
CaEtel S5 #8510] 7|HEz I2EE 20| iRt BES o
ACH et SHOZ AL chE+YXIH0| A= 7|22 367]

(42.9%)0|ACH, 2= 7|22 257]2H29.8%)0IU 1, X|ES A
OLI HEE|X| b= 7|2t9| = 157|2H(17.9%) 22 2RI =[Q{C.

LS

mjo
rk ot

7. 8E2MES

YR UEHEO| F ORI B S 2= ME0E Zt2AL 137]
2H15.5%), Z1EF 97|2H10.7%), UAHE[A} 67]|2H7.1%), M2
9| 57|2H6.0%), M22| 37|24(3.6%)2| #0 2 2RIt =Y
DM ERHEIS] = BOfXIQ] AL ZHSAF 107|2H11.9%), 7|EF 9
7|2H10.7%), LAHER|AF 77]24(8.3%), TZ2| 17|24(1.2%), H
29[ 17|2H1.2%)29| =22 &QI=|ACt X uetE| o] ¢t

= ZH|2E= Spectra OptiaZt 157|2H(17.9%), 7|Et | 872
(9.5%), COBE spectraZ 47|2(4.8%), Amicus= 37|(3.6%),
ComTec2 17]|2H(1.2%), Hemonetics MCS+7t 17]2(1.2%)
©O=F LIEHRCH ZERMNZXHE O 0|83t= &H|Z2= Spectra
OptiaZt 117|2K13.1%), 7|E} ZH| 97|2H(10.7%), Amicus= 4
7|2(4.8%), COBE spectra= 37|2(3.6%), ComTec2 17|1P
1.2%) =9 WALt 2018 HE w0 Al S140| A

eI 847i Mol XA 11710iM £[CH 2,159240| ULt S
ExfEAn 22 ENT AN A =X0] CH
OlA 2™ty ST 67]2H7.1%)
weks A #HH 7= 51713(60.7%)2 S

o

%@a Q.’.\_OHH AHEX| gb=

[

—

riet o
>
rlo

o oro rek Eloof
nx
Mo
=2

27|?£(l4.3°/o) 7|Et

01>I
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)
=
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=
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<
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