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Original article
Comparative study of ABO antibody titers using conventional tube

technique and automated column agglutination technique

Sunisa Onpuns', Jutaluk Jaipian', Nattarat Lorucharoen' and Yuda Chongpison’
"Transfusion Medicine Unit, King Chulalongkorn Memorial Hospital, Thai Red Cross Society; ‘Research Affair, Faculty of Medicine,

Chulalongkorn University

Abstract:

Background: ABO antibody titration is an integral part for management of ABO incompatible organ transplan-
tation, especially ABO-incompatible kidney transplants. Due to the precision of an automation, we planned to
apply a fully automated antibody titration method using the column agglutination technique (auto-CAT) instead
of a conventional tube technique (CTT). Objective: To compare and correlate ABO antibody titers using CTT
and auto-CAT. Materials and Methods: A total of 180 donor serum samples consisted of 60 samples for each A,
B and O blood groups, antibody titrations were performed using CTT and auto-CAT simultaneously. Spearman’s
correlation and Bland-Altman plot were used to determine the correlation of ABO antibody titers between the
two methods and to compare the methods agreement, respectively. Results: In all samples, the concordance
rate of CTT and auto-CAT for IgM and IgG ABO antibody titers were 81.67% to 98.30% and correlated well
with spearman rho correlation coefficient of 0.73-0.94 (p < 0.001). The Bland-Altman plot showed that the mean
differences between the two methods were -0.39 to 0.53. Conclusion: This study demonstrated that ABO anti-
body titers measured by auto-CAT and CTT had a highly significant correlation, and good agreement indicated
reliable results. Thus auto-CAT can be implemented to perform antibody titration in routine laboratory testing.
Keywords : @ Titer of ABO antibodies @ Column agglutination technique

J Hematol Transfus Med. 2020;30:137-46.
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Ui
a a A A A G &’i
LwauALaAYeIYianTEUY ABO AaauaNtidiiduns IgM,
19G wazaany Ig A lwfBanoudnioe anti-A uay anti-B
finulumyden B uaz A dwmlnnidin IgM a1afl oG 1w
1the udlunajifon O dmlng) audunfia 196 woufued
979n IgM wae 1gG 20maianssuy ABO Sepudaaifivh
U5 leAfignmndl 20-24°C si3ashnan uagyinlienler
auﬁqqmmgﬁ 37°C  FINYENANID fix complement ‘Vﬁélmy
Waidanuamuan e Lanfianwasszun ABO wonanwuLs
HALADALALEY HINULMIALRDAN 1NAALAAA epithelial
cells U2 endothelial cells UDIVARALRDALAZE TILFIE) L
1o i e aavionslusnsdiavas ueudivaduszuu ABO
JailuamaEenrasnsifia acute hemolytic transfusion
reaction, hemolytic disease of the fetus and newborn, N1¢
hemolysis EL% ABO incompatible allogeneic hematopoietic
stem cell transplantation 7@ major mismatch LLaz‘VhélM”
Namaleainyataduunwat (hyperacute rejection)
nsditlgneheadingia ABO incompatible Tumsignene
i e warle e
A ! | a ldl Y o } Y G LA
Tuednngnaelalunsladadidiiulslleifudaia
sthaifinmenasnagneny udluagiusnansndgnmela
EA A v di a A
wnhamsiden e fiasandl organ shortage laemsisden
KhenaumaHinAaEMaYN desensitization iNaAATEAL
. . . ¥y oAy v A
AN (titer) 999 anti-A/anti-B Windavaeluszivd
wanan Ssssnsavhmaygneneldathaaonstt wazme
vasmalgnenasimathfamaenlaimasves anti-A/anti-B
N IR . el X @ o
Tagluseiusaehsiofias  mmzenlaime gty
Tioniirasnmenafienmsufasmatgnonesayeive
NNUEUALEA (antibody-mediated rejection: AMR)®”
Tssentnagvhasnset lsvhmatgnena lediamsjidonduass
usneasLisEme ne e w e 2551° uazllavusi e lesy
! 1 oA A fé = v 6
msdgneesthsraifiaaiissnniunnt laessaulawasith
VBNEY89 anti-A/anti-B fildRasanmaLgnmedaaniaant
vawhriu 16° daiismenmam laima s anti-A/ anti-B
4 a ands A e o
Svensihiisnlsinamsasafigneas usueh uazasil sy
v 6 o v v A | v Yo v
seolmpasifunauaanasmsdadulathazshein iy
thewdalal wandusmitsfitaenlsudunsgadelandslesy
matgnaneluefihensu lunsdifien lmasueq anti-A/ anti-B
Tufthegeniunast usfinmsmanuelawaseas anti-A/
anti-B yaunhenaseasthavh birihelesunmgnanela
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vbviifwladuifieasisdaydonain AMR uazmagadale
WANANHNEE37aVN lMa3T99 ABO antibodies £sflama
SetydonssuIumsinendue u maliindadanshamy ms
tgnenelanszgn uazmavgnenediy uasiala Whid°

FNMIEIN 15N eahaen ol AMMINANE G579
seeulweasang anti-A/anti-B MEITNABAYIAABINNGITYIN
(conventional tube technique: CTT) %@Lﬂ%ﬁ%mmgmaz
[~ t:i o gj ] A =3 v a v aAA o U
Wunvansudaudafnaudfagin fdadaarlahg e
N SNEIeTAMLEUALaATHa IgM uay IgG 1dluns
VoFaUAsIAn wisiadaufe StumaulumemaseuNn
wasifh manual ivae 39l FhannlumInenuRams
nasa uazinaneuaniilamarh nammasauRana
AMALAAIALA LT TUTAUNIRNINATEN TUAIUNIEN
A8 INEIANZIUaIUNIE NG dasme mananaansds s
mmsmﬁmmmmgmmmLmsuaammsh”[m”(subjective)
HAMIATIRAANILANEIMNLTEFUMI DL ARty

v v t:i ] Aaa XK [« At:lt:i ]

Tosmhnusiaean 35 CTT AahidnennsdamIniuau
uazfnmaen immasraseuded Iitlanugndos usueh
LLazLﬂummgmLﬁmﬁ’W*“’w
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a ¢ ! ¢ A A v A A o
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AaNALReS AetantaRanmennmItfTRnuaasmin
wasvh i lananmsnsafiiansusivas WAEANNUNENE
(objective & reproducibility) LAIEITINIATIE G
v AY aAA % 1 v ‘i‘ @ =)
faidafae maldnuheszann Wkamsnsafinnd) ueds
Y A A v v i a A o A 2 A
DLFENTINAUNUG dausafmauiagulimseinw sy
WemsaTadensim lawadans ABO antibodies S5
3 CTT watdd CAT snmsnniiaqumnhlil438 CAT
Lﬂummgmslmmmwmvlm 1985 989 ABO antibodies'”?

1 @ = = a ada £ 1 A Zj
athslsfinammaenmBendiends CAT fnaafouriman
435 manual CAT (gel test) SimsfnmiSauiieulasld
A a 6 v ‘[ wa Y aa 1Y 20
LARBNATINLATILVNGLUNG ene AT CAT Upssn
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maeinidinnsease WauSeufieen lawasong
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WanmhleaasnmaeTsnluGneds CAT snldlum,
UseNEMIUMINAEDL antibody titration 2a9rEANT
Hae Imwmmaigvhmmai W3S CTT §n waziaidhs
wmsbiimmehih [ Rasandsun Gemsestlaimang
ABO antibodies Whwsnerauuazmdsmarhdatgnele

Taquazisms
10
1. dhathsnsn diathdanasisnalada (EDTA
blood) Mnchemsadansaslafia gudimslafiauiend
AMMIA e TNaFnTNAN WA, 2561 Dafautines
wel. 2662 hothadeninamsasiavylafin ABO 1né
LLaz\l&iﬁ red cell alloantibodies éluwmama"mu 180 3¢
ﬂizﬂam"’wmﬂaﬁm A, B gy O 28198¢ 60 918 shanTu
WENWAEN Lﬁ‘]JLL“ﬁLL%GﬁQMMQfI -20 °C AT MANDL
ynenlsineda0s anti-A Uy anti-B e IgM ag IgG
FEARCTT uaclneirlasnmalinmsisaluifsneds CAT
Tnfuaznaideniu
2. wadianhemagey
2.1 3% Al cells/ B cells LLazﬁwm antihuman globulin
(AHG) nanriasguei Snslafiauiend smmaalne
§WSUAT CTT
2.2 0.8% Affirmagen (A1, B), reverse diluent cas-
sette Ay Anti-IgG, -C3d; polyspecific cassette AU
999U Ortho Clinical Diagnostics (United Kingdom)
F§WSUAD CAT
3. insasdiefildnegey
3.1 m‘%'aﬂuémﬂﬁﬁ%mmaam@aaa (serologic
centrifuge) Nﬁ@]ﬁmﬁ%m Kokuson corporation, Japan
32 15asudiamadsn e WARTasS
Helmer scientific, United States of America
3.3 Lﬂ‘%f'aqa;uﬂﬁﬁ%waam@aaq 37°C
34 1959FIATEAlTE (ORTHO VISION
Analyzer, Ortho Clinical Diagnostics, UK)
omanagey
1. MSAFIINA LALA2928S anti-A UAZ anti-B #2833
VRANARRINATE (CTT)” AonewmnaanfiasnagoULLL
serial two-fold dilution 1ne/l@rnindetnditBanms 500 uL
Tnusiasrananaans S95u12 naan dwaasn 500 pL T
VDAL Wan WA LLa”'J@@wwmﬂmﬁlﬁamﬂmaamer

e oulud uazans

500 L. luvhiiReasieluvaandaly auasu 12 vaaa (1:2
19 1:2048) ML ET s AmaeRAY 200 L
AT UADAAADIIING 12 x 76 mm. 1 12 Hiaan (vh
WRauTH 2 %) WEAANAN 3% A cell 130 B cell 1531013
100 pL adlsmaarmaansravie e WidAt eaemaang
703N (12 ¥aaA) incubate ﬁaqmmﬁm”m (RT) 1% 16 Wifl
asunanihldusung 15 5uf fienuiisey 3,400 rpm §)
m3dungueasiiaiioauns elameTns IgM antibodies
fasundimas dilution vaaager e iHaLINEE L
(weak)” hnmLﬁaaﬁ’uﬁmaa@w@aaaﬁq@ﬁaaa (12 inan)
14 incubate 7 37°C Wwnan 30 wifl Waesunanhluds
3 AT EIARDIRNTRRS A TR Measien AL siaamaY 2
989 (35 indirect antiglobulin test : IAT)® ﬁua'mwa m
lonen§09 IgG antibodies Aa dundLaad dilution aan
qonhefianansaaeia (weak)

2. MsasIamen laiaaduas anti-A uaz anti-B faeia3as
anaieneisaluiass caT lunafiniuiineseudaeis
CTT asnaasnzasnaeamasauefeisllnasey
T s R A A (ORTHO VISION Analyzer)
PaDsaLYIMINAFELMEN [aiA0%8s anti-A/ anti-B nﬂ%%
AanS AR BuAIUSIT0WAFR serial two-fold
dilution (1:2 f19 1:1024) @iamﬂﬂ?mzﬁwwmamﬁﬁawLLa”'g
1531615 40 pL. lviesauriu 0.8% Affirmagen (A1/B ) 5301
50 uL. ELHLLGiaz microcolumn %ﬁ 6 microcolumn A¥15eNaY
W% 1 cassette NTMAFALYNEN Vlmma%nm anti-A/anti-B
74a IgM L@‘éaqasw@aauuu reverse diluent cassette Wag
T KA AITIRN A1/B cell 1858 nsdlnasaumen lnmes
T6) IgG Lméaaazwﬁﬁauuu anti-IgG,-C3d; polyspecific
cassette, incubate ﬁ 37°C 15 W Lﬁjam‘]_lnmmvlﬂijua'm
WA 5 7 inBasaa i ulans uagkansbidiwdusnm
anlsunn09 anti-A wa anti-B Herdia IgM W& IgG fa
§unaUees dilution USN 999 microcolumn TLeRBIEL.
Wa 0.5+ (weak)”
nﬁ"immzﬁ*z’i'au“amaaﬁﬁ

JANAN5A593 LAFID999 anti-A WAY anti-B 1099 IgM
uay IgG flenmesmatiensienss CTT sniinsi3ey
(e (comparison) Tl l#aNE CAT éhesfifiBsaysn
(inference statistic) 1o ﬂ%ﬂﬁ@ Wilcoxon signed rank test
LAY TISAANNANUS (correlation) Ssvieaads laeldn

13
SuseAndandNnusuy Spearman (Spearman correlation
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coefficient) AAMEAANNGORAAART (agreement) V096N ko
\Pa%89 anti-A UaY anti-B ssiie IgM Wae IgG e
nvaseUNTeaesiE Tnelden natural log 7 transform N
anenlawadenesti@ Bland-Altman plot ka Lin's Concor-
dance mﬁtmwzﬁﬁu”asgjaﬂ%ﬂﬁﬁl&ﬂﬁmmmauﬂama%ﬁn%a;sﬂ
STATA Version 15 (StataCorp. 2017. Stata Statistical
Software: release 15. College Station, TX: StataCorp
LLC)) I@aﬁmummﬁ’uﬁfwéﬁmmqaﬁ@ﬁ p <005

TassmaaseitlasumestsasananisnTssmIatessss
ma3an gueAmslafiouwiend smmmnalne wislessms
“7; 16/2561

NAMSANN

anmsdnmlnebmansangisnalafiosifon A, B uay
O WAL 60 118 3NATIVAATLIMAN [FAD389 anti-A
La¢ anti-B 1ewin IgM uae IgG ¢eAs CTT LALLeR
ATANATILEA TR (ORTHO VISION Analyzer) @nefin
CAT wumh Tudwshashamegatronaa e lawadad
ABO antibodies 7e52aleannisaesisilemasonndasia
(concordance rate) 81.67% W 98.30% (Lﬁam‘%ﬂmﬁamm
anlauma iehailaiifiv 1 dilution) lusushathasingn
Mlowasas ABO antibody 7iin IgG  AANNFaAARDS
snnhenlewasafia 1M laenuhenlowasaas anti-A
% IgG uglidan O & concordance rate §9gafa 98.30%
(59 1¢)) 309A%NFD AnlaLnaTaes anti-A 5ia oG Ty
1§06 B & concordance rate WU 96.67% (58 T18) Ly @1
aunas0s anti-B #iin IgM luwgjidan A § concordance
rate Yfaugafa 81.67% (49 M) Amuazdua i Table 1

HaMIWaeLfien (comparison) @ median #0¢lsuaas
989 anti-A UAY anti-B 1or0n IgM uay IgG Glmgt,ﬁa@
A B uag O fildanmasmatiensieneds CTT uagsae
A CAT wunausnndenaueneanuaenadivisanymy
a8& (p < 0.001) BNKIue median 0slaeasaas anti-A
aha IgM 1%‘1/13;11@8@ B way wadiia IgG 289 anti-A
uay anti-B lunghdan O flawuemauenshetuaehei
SfymMIsifTeneEeddd Mmuaudenlu Table 2

HAMTAATISAANNENAUS (correlation) Fasen lonsias
989 anti-A UAY anti-B Herdie IgM ae IgG Flemnms
A97909E% CTT WaLAaei’ CAT anndmwausnathavani
wunflenadaniusrivlludemadentiuluseiigs® aths
AshAny s ToeiendsnseAvsamdaiing (Spearman
correlation coefficient; rho) maﬂmma%m anti-A LY
anti-B 79n IgG AMgEa (tho WM 0.94 &g 0.90 oy
M) uavehdinlsvArsamdininiraslaofes anti-A uay
anti-B %l IgM o¢/luseatigs (tho Whii 0.86 WAy 0.73
FNAEAL) Wavaeiidien p < 0001 EWSUNAMT AT
AMNFOAARDY (agreement) MEaDA Lin's Concordance
wuhenlawatees ant-A uay anti-B fldnmnsa
AR NsseltlnnNaanAaDI(agreement) T aehedl
ViEhenymastia (p < 0.001) laewuhen Lin's Concordance
correlation coefficient (CCC) 109016185709 anti-A uay
anti-B #Ha IgM Jewviiu 0.83 wag 0.72 MU0 LWag
20915185904 anti-A UaY anti-B e IgG Aewhiy 0.93
WAL 0.88 MNEAL Fimeasdaniu Table 3

NAMTATIEY  agreement FLMIIERAD  cruaha

Bland-Altman plot MEseiuanNeaLaNaLanes

Table 1 Concordance of ABO antibody titer results by CAT and CTT

Blood group IgM

IgG

antibody Concordance* CAT Identical CAT > CTT

(no. samples)

CAT < CTT

Concordance* CAT Identical CAT > CTT CAT < CTT

to CTT titer

titer

titer

to CTT titer

titer

titer

Anti-B in blood
group A (60)
Anti-A in blood
group B (60)
Anti-A in blood
group O (60)
Anti-B in blood
group O (60)

49
(81.67%)
56
(93.30%)
54
(90.00%)
b1
(85.00%)

24
(40.00%)
30
(50.00%)
23
(38.33%)
20
(33.33%)

5
(8.33%)
13
(21.67%)
35
(68.33%)
37
(61.67%)

31
(51.67%)
17
(28.33%)
2
(3.33%)
3
(5.00%)

54
(90.00%)
58
(96.67%)
59
(98.30%)
57
(95.00%)

28
(46.67%)
27
(45.00%)
34
(66.67%)
26
(43.33%)

2
(3.33%)
10
(16.67%)
13
(21.67%)
23
(38.33%)

30
(50.00%)
23
(38.33%)
13
(21.67%)
11
(18.33%)

CTT= conventional tube test;

CAT= column agglutination technique;

*concordance within one dilution difference
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Table 2 Median comparison of ABO antibody titers between CTT and CAT

Blood group antibodies Median (min-max) of antibody titer in each method

(no. samples) CTT IgM CAT IgM p-value* CTT IgG CAT IgG p-value*
Anti-B in blood group A (60) 64 (8-512) 32 (4-512) < 0.001 64 (8-1024) 64 (8-512) < 0.001
Anti-A in blood group B (60) 32 (4-256) 32 (4-128) 0.58 64 (4-256) 32 (2-128) 0.04
Anti-A in blood group O (60) 128 (8-512) 192 (16-1024) < 0.001 256 (64-4096) 256 (64-1024) 0.56
Anti-B in blood group O (60) 128 (8-512) 128 (16-1024) < 0.001 512 (32-2048) 512 (16-1024) 0.06

CTT= conventional tube test; CAT= column agglutination technique; *p-value from Wilcoxon signed rank test

Table 3 Correlation and agreement of ABO antibody titers between CTT and CAT among all samples

Blood group antibodies

Spearman correlation coefficient (rho)

Lin’s Concordance correlation coefficient (CCC)*

(no. samples) IgM IgG IgM IgG
Anti-A (120) 0.86 (p < 0.001) 0.94 (p < 0.001) 0.83 (p < 0.001) 0.93 (p < 0.001)
Anti-B (120) 0.73 (p < 0.001) 0.90 (p < 0.001) 0.72 (p < 0.001) 0.88 (p < 0.001)

*based on natural log-transformation of titer's values

Table 4 Agreement of ABO antibody titers between CTT and CAT using Bland-Altman plot*

IgM

IgG

Blood group antibodies

(no. samples) Bias

95% Limit of

Bias 95% Limit of Agreement

(mean difference) Agreement (mean difference) (lower, upper)
Anti-B in blood group A (60) -0.39 -1.70, 0.92 -0.39 -1.37, 0.59
Anti-A in blood group B (60) -0.03 -1.26, 1.18 -0.17 -1.22,0.88
Anti-A in blood group O (60) 0.46 -0.53, 1.45 -0.07 -1.06, 0.92
Anti-B in blood group O (60) 0.53 -0.68, 1.74 0.15 -0.97, 1.27

*based on natural log-transformation of titer's values

(mean difference) maawaﬂﬁm’mﬁlmwzﬁ%ﬂ%m natural
log ﬁ transform mmm'ﬂeuma%wudw @1 mean difference
TLAINEN log titer 989 anti-A UaY anti-B #tia IgM Mm
on A, B uag O fiavianeis CAT fusaeis CTT agflu
439 -0.39 019 0.53 @ mean difference S¢¥NgeN log titer
999 anti-A Ua¢ anti-B ¥0 IgG Wnsdan A, B way O
flavaeaeds CAT fusieds CTT oeflutag -039 £ 0.15
FITeasR 1 Table 4

Fasal
= f/ ﬁ [V~ 1 6
MRANHASIALER MU MInsamn leimasaas ABO
antibodies AELATAINTINIANENUTE (ORTHO
VISION Analyzer) Aamsshidiadio linamsssiafisanaans
LaLANTUS T UNAMIATIaeeAS CTT lusesiufigeann szae
naf i lunmaneseuloaniis CTT leewuinandsln
meTam laeas89 ABO antibodies ¥1376in IgM uay
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19G lswisjifon A/B 44 wil yoiimanTaesis cTT 19
naueds 54 Wi uarldhaedslumsasan e
anti-A/anti-B ¥4l IgM /IgG ﬁlumgl,ada(ﬂ 0 Tneindag
anATenisaluT 62 Wil anifineesiadieds CTT
Stands 75 1w

muﬁﬁaﬁﬁfﬁ”@qﬁ%mﬁ NefnmsArEmmiesasmn
AATeisalualA (ORTHO VISION Analyzer) 01ef35 CAT
Tunsamamlametens ABO antibodies Hawii IgM uat
19G lsmsisaufieunamsesaiuds CTT ﬁﬁaaﬂﬂﬁﬂu
nasgmlunuiLszd nnngushethamasngizanlada
S 180 T8 sznausemslladia A, B uay O athsay 60
518 namsAnEATsiNU ¢ median F0slnimadans ABO
antibodies 195 IgM gt IgG 7 leannmansaiensise
5 CTT whifusamsnsiamaes CAT usiiosainen median
vaslamosansinathsimaadimansanshnts (variation

a X
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e median 2oslaimosens ABO antibodies finTrasae
A% CTT waveeds CAT demuuaneaniuaehadivitaeny
masddlfiauynvaiden (Table 2) nkiie median 909
lownasuns anti-A ¥la oM Tunsidon B uatlamasaas
anti-A Ua¢ anti-B #fialgG lumgden O laflanuuane
fuathediviuehanymesda SonamsAnmtuansennNams
Anwwe Park ES uaranir” finudien median 1adlmnad

999 anti-AlaY anti-B ¥0 IgG lunydan B uay A Ale

anmassasasds CTT laislemuuanshertuendlaanms
A9990eAD CAT aeafiiaeymestia uanune median
909lLPa3284 anti-A WAL anti-B 17 IgG Twngifen O
finTaeds CAT gqﬂdwﬁ@ma@”mﬁ%‘ CTT (anti-A, p
< 0.001: anti-B, p < 0.001) ANNLANGNUDINAMIFNN
aslsnineanmatinmaag Park ES uazamy umaesa
PeD gel %ﬂLﬂ%ﬁ% manual-CAT a4 LISS/Coombs card
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Jaemadituaseufivad  lnemsRenanaanaaein
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method) una Winafianesaud variation basnn wazee
ATINAIALLITON ) TBIENT IUWANFANIDY FIHA LM IVaFaLY
sy lmasvasuaudvad wanssnideariuanalaen lowsas
gﬁm%asﬁ,mﬂ@hﬁﬂ@”l dilutionwuslazemasmmagey
solumsfnmu Baudivuen lamed dosuansetusa 3
dilutions St Ahandanauanensatheiiuehdny nams
AnnAStnu concordance rate 109RaEMATELTIATI
eR CAT Afenlmimainaiulsifin 1 dilution fuseds
CTT qamﬂmﬁu 81.67-98.30% I@H‘W‘LI’J'W concordance
rate 10slawmasaiia IgG lumydan O uay B mﬁm ﬁa
98.3% WAy 96.67% NG (Table 1) Gmmamiﬂﬂmmq
Hndiaestunamsanmnaas Shirey RS uaani® finy
41 concordance rate a3laeadiio IgG Imajl,aaw @)
FTNETRMEAs CTT waseneds CAT latvhriu 100%
Tnemuhdnausnathmasaufien lawe v é concor-
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gaswnathimasaufienmmeseeilalifiv 1 dilution
mmﬂa’ﬁaﬁ’maqNamiﬁﬂmm%lﬂumﬁz’?ﬁ@;LLaz’i%'m‘zﬁ
Igarnlmmedsin 1o adet diiwaasnildnagon
ludumawrh IAT 20938 CTT AHENGANLYAATIAA IgM
TneiEnann incubate 7 37°C lslrnanlas RT saamssniea
7 dilution T8MARANARBIAYAET HALAN weak Wdow
s S9msAnaas AuBuchon JP uazenky’ uaea iifi
mssuenlameSrasuenfuafnnvaaanasaL ia
1IN weak SNANINAAANINUANGIVDINANIINIINIENIE
nodovl annnilumsdnmaes Shirey RS laz@nk &9
1‘5 cassette WANDAUAILSEM Ortho Clinical Diagnostics
Tumasmamenlowasafia G dmsUAs CAT willawiu
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athalsfimalumsinunadsl fuBaudiousmoudoehs
negeufienlamadivhtiuen concordance rate 109lnines
989 anti-A WAy anti-B 4l G uajifin O Aenvioenh
WAMSFNN284 Shirey RS Lavaose Aaflmwhny 56.67%
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§9N 2 dilution MNAAU (Table 1) AVNLANGINYDING
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A8 gel 7t manual-CAT Fldnaselumadnm
284 Shirey RS Wazanue

nnmadsumaNaNEiuseas lmasas ABO anti-
bodies 1o IgM uag IgG Aleanmaamasaeia CAT
uaeAu CTT lusmmdnashaiensn nu el femns
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&8 Bland-Altman plot® {ydsmameaianigaiemst
agreement Ya9ERIDNT ToeRasannneinae sy
UANGN4 (mean difference) voswamsaaaLTldanialms
ﬁuﬁ%‘mmgmslml,@iazﬁaaa'mmaaﬂ @ mean difference
faigarehiugud Sadulldldluenaduade Tuns
Ufj1ifAseansuem mean difference t i) ﬁag’
Tu229 + 1.96 SD 930i58n31999 limit of agreement (LOA)
7 95% confident interval Lﬁa@mﬂm’“mﬂamﬂmiﬁﬂm@%
ffimansznesuylsing (non-normality) 246189 trans-
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06 Bland-Altman plot wamiﬁm:nm%”’aﬁwmﬂmgLﬁa@
A, B uay O @ mean difference 32119 log titer U84
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\Aeri vsaslenuaannanduluataUf (good agreement)
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AN NAMIaTIA laiMas89 ABO antibodies ARyl
A% CAT uavenedd CTT damadiiusiiugann

wauAvaframifonIzLL ABO ﬁqmﬁuﬂ@ﬂuﬁgﬂﬁ@
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MRt MITIN LN UALa e IgM 28n3n
19G 16 uaclaviliamansna lawaseiio 196 gonien
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LGIiasnNTuAaLMTN DTT 30 treat WaNdan YMENTLAY
etaamau 30-60 wiit® w”aqﬁﬁﬁj’éﬁmidmslmyiwﬁ”’qﬁmm‘s
Bom Lo e AqYNAINSTL 2alsleiih pTT sl lnuysea
LazesUTIHAMIAFELT TAT daenlmae i IgG s
AnaasInITenudne total antibody MNANAITIUYEY
College of American Pathologists'®*

mIamamen amefrasauduafiia IgG luaan ms
&nwlfihen monospecific anti-lgG §msLA% CTT warld
anti-IgG cassette §1MsUA5 CAT datlasrunanazmuan

Table 5 Mean difference of ABO antibody titers using antilog value between CTT and CAT

Blood group antibodies

Bias (mean difference)

(no. samples) IgM IgG
Anti-B in blood group A (60) 0.68 0.68
Anti-A in blood group B (60) 0.97 0.84
Anti-A in blood group O (60) 1.58 0.93
Anti-B in blood group O (60) 1.70 1.16
Anti-A in all subjects (120) 1.23 0.33
Anti-B in all subjects (120) 1.07 0.89
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WaY anti-IgG cassette FadunAarUIaILS Ortho
Clinical Diagnostics WAMIATRNLNINAFNITIDLS 63
7 | Aa ) v v 6§ A [
shaths Aediusoeay 45 lienlamasaiin 1gG whin way
a v A @ ¥ A €~
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