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Background: The results of a particular test can be affected by the techniques used for
testing. However, limited data is available on the testing techniques used in blood bank
laboratories in Korea. The aim of this study was to evaluate the various testing techniques
used in blood bank laboratories using the data obtained during the past six years from the

Korea Korean external quality assessment (KEQA) of blood bank laboratories.
Methods: Data was collected from all KEQA respondents via the KEQA website on the
testing techniques used in blood bank laboratories from 2008 to 2013. The survey included
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questions on ABO grouping, D typing, crossmatching tests, direct antiglobulin tests (DAT),
antibody (Ab) screening, and Ab identification (ID) tests.

Results: Based on the data obtained from 2008 to 2013 (ABO grouping data obtained from
2011 to 2013), the most frequently used techniques are as follows: slide agglutination (60.7%
and 60.8%) for ABO cell typing; tube agglutination (78.2% and 81.2%) for ABO serum

Korea typing; slide agglutination (50% and 54.6%) for D typing; tube agglutination (91.9% and
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for Ab ID.

83.8%) for crossmatching tests; tube agglutination (63.6% and 52.8%) for DAT; column
agglutination technique (CAT; 74.5% and 89.4%) for Ab screen; and CAT (83.9% and 94.2%)

Conclusions: The findings reveal a steady increase in the use of CAT from 2008 to 2013
for crossmatching tests, DAT, Ab screen, and Ab ID and a decreasing use of the tube
agglutination technique for the past six years. Since the slide agglutination technique
accounted for a significant percentage of the tests conducted, further education is warranted
on the improvement in the techniques used for ABO and D typing.

(J Lab Med Qual Assur 2014;36:23-29)
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Table 1. Average number of respondents during the given years and the testing techniques used in Korean blood bank

laboratories
Variable Year

2008 2009 2010 2011 2012 2013
ABO typing 457 479 495 504 511 531
D typing 456 479 490 497 504 526
Crossmatching test 402 423 441 445 447 465
Direct antiglobulin test 318 325 342 360 364 370
AD screening test 235 244 252 259 265 274
Ab identification test 115 116 122 126 131 138

Abbreviation: Ab, antibody.

Table 2. Average percentage of respondents on the cell and serum typing techniques used for ABO grouping

Techniques Year
Cell typing Serum typing 2011 2012 2013 Average
Slide Tube 40.3 42.6 434 42.1
Tube Tube 37.7 37.3 37.7 37.5
Slide Slide 15.2 14.1 12.4 13.9
Slide Not done 5.2 4.6 5.0 4.9
Tube Not done 0.6 0.2 0.3 0.4
CAT CAT 0.3 0.4 0.4 0.4
CAT UD 0.2 0.3 0.1 0.2
Microwell Tube 0.2 0.3 0.1 0.2
Microwell Microwell 0.3 0.3 0.5 0.4
Microwell UD 0.0 0.0 0.1 0.0

Abbreviations: CAT, column agglutination technique; Microwell, liquid microwell plate; UD, suspected unreliable data.
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Fig. 1. Relationship between the years and average percentage
of respondents for techniques used for D typing. The average
percentage of respondents for both the column agglutination
technique (CAT) and the liquid microwell plate method is
less than 19%.

A

1009 919 92.6 91.8 912

90l - >~ e ~— o s
--e
80
704
0. -~ Tube
—s— CAT
50 - Microwell
10- —»— Other
30
20 16.0
11.8
104 6a 6.7 6.5 8.5
0 = T ¥ T == T e ! * T * !

2008 2009 2010 2011 2012 2013

G3h BYY 2T AYBHE AESRE Z1po] AA 78]
875%% AXSNDTHTable 2). L2} B79 AATE A)aga)
= V19 5,3%8 A4S B9 24 A A7 of
W dSEsh Ads ARSshe vle 20114 35.5%, 2012
8.2%, 2013 34.5% 3T}

D BNGHARE Fefol=ie Aahs 719to] AFUEE
Naah= 71kart o Wol 20134 54.6%% AX|stglom,
At F71EE Sefel o] HA T Fehs FIE B
e (. 1. 22l FABGARIA efolizilol AT
¥ o)sle] MIANFSRL AHESHE The B 19 vl
& A,

Qo

2. WA AR ZHA SR ERIHA

WA G AL S7FEE Al S AR Sk 71
91.9%011183.8% % 742=31= Hh v AES A S A4S
= 719 6.4%014 16.0%= 6 ALolel] 2017} Z71813)
z}@z@—gﬁ%aﬁx}c A7t S7HETE Al S ARt
= 7] 63.6%0014 52.8% % FHadhs whH w83
He ARESh= 713 32.4%°14 46.1% % 57 st thFig.
2). Z12]aL 7Tek HAPEE ARSSh= 7192 B 1% mRkol 9

ot

w

SR E AR SHISEHAA

FA A E AL} Skl S A AA 25 7 442 v
W& ARESh= 7]3Ee] AA Sl oM, 2013L4°ﬂ~;
ol 1ol 89.4%9k 94,2700 VAIFE RS 4
Folek, whE ARG ARERE V] B 10% oI5}
reslglon, ol AR el FejolES AEHE vk

N, O°"

N

}-

)

h c;go & oo

B
709 636 63
PO o 61.2 59.2
60 - - e ____ 563
--Ze. 52.8
-
50
46.7
404 43.1
40.0
37.1
301 324 346 -#- Tube
—=— CAT
204 &= Microwell
—x— Other
104
A ! __________________ g _________________ A & Y
0 T T T ! ! '

2008 2009 2010 2011 2012 2013

Fig. 2. Relationship between the years and average percentage of techniques used for (A) crossmatching and (B) direct
antiglobulin testing. Abbreviation: CAT, column agglutination technique.
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Fig. 3. Relationship between the years and average percentage of techniques used for (A) antibody screening and (B) antibody

identification. Abbreviation: CAT, column agglutination technique.

2008137} 20130l 247}t A AAE #hed7]eke] 7.1% 9
1.8%, A1 = 3.4%2) 0.1% = 91 A4 a3ttt
(Fig. 3).
nE

2008155 201074 ¢] Avl= Seto|=i i} Al
o] ALl fAkgE HlE-S Boli=t 20115 2013 &
A ArPHe BlE-S 7RIS 75 of7]Eo] 2008k
] 2010d7H45= ABO Eei@d s dgs] sl
SHAIZ} S & T AATH

ABO 79 716 D dagdAtella] Aldebi Bt et
o|=o] ALrt s F7kskal = ol Alqir]aEEoel
Sefo| =S AREE | Wi}l Ao = o AR = 2011-14}
of Hlate] 2013-2%F A} Ale] 2lt718HE2] 66.7% (26/39)
€} 61.5% (24/39)7F ABO &4 ZALeH D dqdaAE &
gfo] = 0 = ARGSIATHANE = AXSHA] ). Bk §5
g AAEE Sgfol= o ® Alggstal Sl 713 2013150
= 124% ==, o= A Ao R A8 e
7} 7Tk dvsi Sefo] =L tHEEEkA|] Aokl H|s}
o] AP v d3 ABO IAE HE3h o= s
22 ol HAR Al 7Hel mEd P E Al B
sto] =7] wielth(7). 20134 wl=re] W3] F A%
ZAHCollege of American Pathologists (CAP], 2013 J-A.
Final critique of Transfusion Medicine (comprehensive] =
Ao A kR sh) 9F 20081 F=re] 2 F A E2AHUK
National External Quality Assessment Scheme (NEQAS))
(8)2} vk Table 39|41 WERzo], W=} o] ABOSH

iy

2
4o & ok

O

i

b

{

L

26

D DHGHA Al Sl =S ARS8k 71u gl
of o] sk oo 7 Sefol=Re AREStaL
Ao® ettt ABO AR O w58 A
I v A& o] HlEo] oF T3%%} 26%21 vl Hlsto] F=
2 oF 8%} T1%°] 74Hbe HE-5 BTt 9= ABO
deghare] 45 AR, Setol=Ra AL
Hol AR Hl&2 19824 86%, 29%, 0% St7F 19961 2t
7t 50%, 8%, 1%, 200213 24%, 1% Wk} 33% ek} 2005
W uAl =83 o] Hlgo] 64% = 5A3] S7ke A o= Hal
SITHS). =] e R3] o FAIEEAE Hate] mhEy
ABO gHGAPE ] 75 Aldebia miAl =852 A
& H]&o] 20019 97.6%°F 1.2%, 2004\ 91.1%%} 8.2% =
RS ATHO). AR AFRelA Seto]l =S FA0NA
Alefskar Sz Ao ol n=rge] 3] A Al
A= Eeto|l =S Adek ABOC| HAPE 0= Q1514 %71

S o7 Follis STl =S ARSShs 1ol fli
Aoz e o= Ak 12 ABO EAFHAL Al S0
=R ARGl diste] el mlsr B =ake] Rt 2folof
ek A2 A 24 e 29 E A2 el
A= ABO S AL Al @A ml=at ool = ARgskal
DA 2 Fefol=Re] ) AREYIdo] kS o o]
o 71 2 ol =il Aekst DAL ek =l A
ARdellA] B o ® ARG AL Qi Setol =S A EE e
o] §lths Zlo] 5 dle Az v

=& IUlollA AFssPdnlE ARgshs 71|t e 9 Al
WA Al sl iea o] 54378 24 Aol ke S
A Al 71 IR 2 Aldste] siEehs -7t ol
ov A ARGET ARs 3] ARS- BlEo] v

O r]I
=
ol
20

Y
rE [ir

]
}

i)

@

J Lab Med Qual Assur 2014;36:23-29 www.jlmqa.org



LABORATORY MEDICINE

QUALITY ASSURANCE

Young Ae Lim o Analysis of the Techniques in Blood Bank

Table 3. Relationship between external proficiency program and average percentage of techniques used for pretransfusion testing

Tests External proficiency program Tube Microwell CAT SPRCA Slide Other
ABO CAP (2013, n=3,433) 73.7 0.1 26.2 0.0 0.0 0.0
KEQAS (2013, n=531)* 38.1 0.7 0.5 0.0 60.7 0.0
UK NEQAS (2008, n=388 ) 8.0 14.0 77.0 1 0.0 0.0
D CAP (2013, n=3,422) 73.5 0.2 26.3 0.0 0.0 0.0
KEQAS (2013, n=526) 43.9 0.8 0.8 0.0 54.5 0.0
Ab screen CAP (2013, n=3,420) 31.0 65.6 3.4 0.0 0.0
KEQAS (2013, n=274) 8.8 1.8 89.4 0.0 0.0 0.0
UK NEQAS (2008, n=389)" <1 0.0 90.0 9.0 0.0 <1
Ab identification CAP (2013, n=1,337) 334 61.3 5.3 0.0 0.0
KEQAS (2013, n=138) 5.1 0.7 94.2 0.0 0.0 0.0
Crossmatching CAP (2013, n=3,044) 49.7 50.0 0.3 0.0 0.0
KEQAS (2013, n=465) 83.8 0.2 16.0 0.0 0.0 0.0
UK NEQAS (2008, n=381)" 3.0 0.0 96.0 0.0 0.0 <1

CAP data from 2013 J-A. Final critique of Transfusion Medicine (comprehensive)’ and UK NEQAS data from reference [8].
Abbreviations: Microwell, liquid microwell plate; CAT, column agglutination technique; SPRCA, solid phase red cell adherence; CAP, College
of American pathologists; KEQAS, Korea Association of Quality Assurance for clinical laboratories; UK NEQAS, United Kingdom National

External Quality Assessment Scheme; Ab, antibody.
*Only for cell typing. "Only for indirect antiglobulin tests.
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