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v3e B fenanaanansamlafin O IgG anti-A
uat IgG anti-B 289N SMENANTONIUSNIALTUEIR
Tefinunmaamsnisiiioufiauasiu 1gG antibod-
ies 789 vh Widalsadinlaiauaduaniumsn
WINAaaA (ABO hemolytic disease of the new-
bom %38 ABO-HDN)' luilsumetamgiam qifd
msnizadlsn ABO-HDN wuldt 5% 2asmsnusn
aran’ luiiladegidimsoivedlsn ABO-HDN
wild 37%°  lungamsnusnasaefideimavdes
annlustimedasng gifinsnlaadlse ABO-HDN
wuld 11w s dsesnon 1 lu 3 2asvmsnusnaaan
wylafin A v3a B "f}maaﬂmnmsmmﬁaﬁm 0
MANINATITNUUOURLDAUDINIANMZBLUUAR
Tofnunsamsn® weuduefimansiolafinung
saamnienansnamawlaene direct antiglobu-
lin test (DAT) LL@ﬂumdﬂ%\‘l DAT 21ads3alsiny
me¥h elution Wamsamuaudusiai IgG 789
wlafin ABO (ABO-IG antibodies) fimzumsio
Taviausmammsndislumsiiasielsn ABO-HDN®
WAMIATIAWL ABO-IgG antibodies u@5u284
MINeENT indirect antiglobulin test (IAT) el
sfusyumeifiasiulsn  ABO-HDN® 21msved
ynsn ABO-HDN dwlwgjlaiquuss leeermsda
antiae Whad LaLmauauaIsiamSNWIAIe pho-
totherapy® uensnsvnsnanamaasnndiiugng
$ndnemsvh exchange transfusion RBAASEAY
5w warlearuiaiwhaessamnan (kernict-
erus)' dniumsAtiasielsn ABO-HDN figndfosd
Uselemidonssnndie

Januszaen
o AnIeNNENESTNIATIANY ABO
1gG antibodies #eA% 1AT ludsumasmaniiiing
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1. §hothalalia clotted blood BIMINLIN
ARaeR A 60 T8 sl mswdnemelu 1 ek
wEIP0en Tenumemans lsmennasmas
uasdeslya foudiud 1 WOFRMEU 2542 oud
30 AN 2543 loeukmsnaanidu 2 nau Aa
na;'umsnﬁﬁmﬂaﬁm A ¥i30 B snanaainansondi
ﬁmﬁaﬁm O (ABO-incompatible group) 31W4
30 98 LLaznejuminﬁﬁmﬂaﬁm ABO wilawuriumy]
Tafimadansm (control group) SWIu 30 T

2. ¢hothalafia clotted blood 783813

3. Anti-A, anti-B and anti-AB murine
monoclonal blend (quéu%nﬁ‘[aﬁmmﬁma am
mane ne)

4. Anti-D human monoclonal blend (Quu‘
Enslafiauwiend smmanene)

5. Anti-human globulin serum : polyspe-
cific, anti-IgG and anti-C3d (DiaMed Switzer-
land)

6. Screening cells (quéu‘%mﬂaﬁmMmﬁ
ﬂmmmoﬂmu)
3ms

shathelafiazasmsn

1. thinlafiaunmamsnumaday ABO way
Rh typing Tmu%%mmjm‘lwaamwmaaag-“’

2. thialafaunmamnsnumagay DAT ¢
Aanasgmlunsaamanad’”

3. haSNraamsnamesey IAT for ABO -
IgG antibodies MeATnmyMluMasanaaes”
Iﬂﬂi‘ff adult A1 red cells La¢ adult B red cells
Wushynuicen
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4.t DAT %38 IAT for ABO-IgG antibodies
Tnawan sialafiauasrasmsnsnyi heat elu-
tion™ NAFaY eluate MU adult A red cells uag
adult B red cells t3% IAT iaasram ABO -
IgG antibodies WasnaddU eluate MU adult O red
cells (screening cells) Lﬁ'aLﬂu control

5. umovmmmasnathdlafisasmanuaasl
u investigation flowchart (;a‘ﬂﬁ 1)

st lafingassnsen

1. HhuialaRauauasEsimasnmamaday
ABO la¥ Rh typing Iﬂtﬁ%mmjm‘lwaaﬂwﬂam

2. ¥ antibody screening WESNTEINIIMN
Lﬂ;am’mm unexpected antibodies m antibody
screening Twauan v antibody identification

ATIRENTRATDIDURLDG

#0a

a (47 v .

Annsidayacmeulisunsa SPSS version 8.0
Mann Whitney test T Beuidiey mean A1 p-
value < 0.06 WdINHANNUANGIRENIRTEETY
NG

NAMSANIN

Qmﬁuﬁé‘lﬁ"’ﬂﬂme;ﬂaﬁmamsﬂhﬂeju ABO
-incompatible group L&Y control group wamalilu
mmﬁ 1 &mﬁmwnﬂaa@ hematocrit W& total
bilirubin Twiufmsniiamamdasnniigauiasly
Tuarmait 2 dminusnacen hematocrituat total
bilirubin 989N IuNGN  ABO-incompatible
group Wat control group WuANGuaENIITe
ATYMIADA (p-value = 0.79, 0.20 UaY 0.23 M
Mow)

ABO and Rh typing (RBCs)

DAT (RBCs)

—

DAT pos DAT neg

heat elution (RBCs )

eluate

A cell  Beell Ocell

pos pos  neg

AOinc BOinc control

IAT for ABO-IgG antibodies ( serum )

]

1AT pos IAT neg

heat elution (RBCs )

|

eluate

A cell Beell Ocell

pos pos  neg

AOinc BOinc control

DAT = direct antiglobulin test; IAT = indirect antiglobulin test; pos = positive;

neg = negative; inc = incompatible; RBCs = red blood cells

gﬂ'ﬁ 1 The investigation flowchart of the infants suspected ABO-HDN
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519 1 Blood groups of the infants

ABO-incompatible Control group

group (n = 30) (n = 30)
Blood group
ABO A= A=7
B=23 B=7
0=16
Rh (D) Rh positive = 30 Rh positive = 30
Sex male = 15 male = 18
female = 15 female = 12
Maturity full term = 28 full term = 26
preterm = 2 preterm = 4

miﬂsluﬂzjlu ABO-incompatible group LY
control group ﬁv'muﬂ 60 ﬂtﬂ&iwu unexpected
antibodies IudSuwaansen wmnsnngu ABO -
incompatible group W 30 118 DAT Wikawn
30ty 36.67 (11/30) IAT for ABO-IgG antibod-
ies IiwawInTouar 66.67 (20/30) uacATIINL
ABO-IgG antibodies T eluate Sopa 50 (15/30)
Tumavh IAT for ABOIgG antibodies WUAHams
vosaufigunpiivasmammsnmelinaay usag
NudSuramenling oM @othw  wamIna
DAT, IAT for ABO-IgG antibodies L@ elution
mmsnuﬁamsn‘lumju ABO-incompatible group
paniiu 4 nauelas Faudaslummad 3 foil

nax 1 : DAT ua IAT for ABO-IgG antibod-
ies NALAN UL #97aWL ABO-IgG antibodies

u eluate S12m 11 T

Na 2 - DAT Winaau Ui IAT for ABO-IgG
antibodies  IMHALANUALATIANY ABO-IgG
antibodies 1 eluate 914 4 T

Nq 3 : DAT WiNaay el IAT for ABO-IgG
antibodies 1ﬁwammmzmmﬂu’wu ABO-IgG an-
tibodies W eluate 1w 5 T8

Nax 4 : DAT ua IAT for ABO-IgG antibod-
ies TWWaaY 411 10 e

msnslunq'uﬁ 1 uar 2 %9 IAT for ABO-IgG
antibodies WHALINWALATIANY ABO-IgG anti-
bodies T eluate ynme fomamendinid ey
15 ABO-HDN #o fiomawdsamelu 24 2l
wneaan seeudfsiwnnnd 12 mg/dL uasdl
hemolysis® 13 2 Mellungadi 1 wurh meuanlss]
glucose-6-phosphate dehydrogenase (G6PD
deficiency) 59M0E

msﬂslunq'uﬁ 3% IAT for ABO-IgG antibod-
ies Winawan udliwy ABO- IgG antibodies lu
eluate N7 wuhbiflenadeiusiulsn ABO-
HDN wmsnlunguii 4 % IAT for ABO-IgG
antibodies TaawyNmE W bifianadiudiiy
15 ABO-HDN L‘ﬁuLaU’JﬁumiﬂiuﬂEj'Nﬁ 3 &wmq
gaseMswaAwasn msAnAsetuanalilu
My 4

msﬂslunq'u ABO-incompatible group N
wlesumssnwene  phototherapy Biisela

M3t 2 Hematological and serological features of the infants at the age of peak jaundice

ABO-incompatible group Control group p-value
(mean*SD) (mean*SD)
Birth weight (g) 2,928.501+418.78 2,949.671549.86 0.79
Hematocrit (%) 50.7017.18 53.31+7.91 0.20
Total bilirubin (mg/dL) 15.9412 61 15.07+2.47 0:23
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m'i‘leﬁ' 3 The DAT, the IAT for ABO-IgG antibodies and the heat elution of the ABO-incompatible

infants

ABO - incompatible

Infant ABO group Eluate No. of cases
group
Group 1 (n = 11) A anti-A 3
DAT pos, IAT pos A anti-AB 2
Elution pos B anti-B 5
B anti-A B 1
Group 2 (n = 4) A anti-A 1
DAT neg, IAT pos B anti-B 1
Elution pos B anti-A B 2
Group 3 (n = 5) A NF 1
DAT neg, IAT pos B NF 4
Elution neg
Group 4 (n = 10) B ND 10
DAT neg, IAT neg
Elution ND

DAT = direct antiglobulin test; IAT = indirect antiglobulin test, pos = positive;

neg = negative; NF = not found; ND = not done

M5 4 Causes of jaundice in infants

Causes of ABO-incompatible Control group
jaundice group (n = 30) (n = 30)
ABO-HDN 13
ABO-HDN and
G6PD deficiency 2
G6PD deficiency 3 5
Sepsis 1 4
Physiologic
jaundice 1 21

fuilusfosvh exchange transfusion Mandamlng
MsAin UmFInAEINdaY Enduvnan 1
swlungaii 1 guasemsmassdia ABO-HDN
924U G6PD deficiency YT EuMEEN

e phototherapy (Wam 3 T nsntasaaad
winmsniilsariilaineny  MsaTa echocardio-
gram WU single ventricle La¢ pulmonary valve
atresia Y1 WHla1m3 hypoxia Wa¢ dyspnea N
Fsumasnwene digoxin uomsbidauuaudy
FAnlufiae

msn‘luﬂq'u control group MI®3793 DAT
uay IAT for ABO-IgG antibodies nnsw‘lﬁwaau
Wwarliwy unexpected antibodies WESNYDINTAN
mmmmmmimﬁawamsn‘lunfcju control group
uansBlumeedt 4 yandauvy lesumsnm
e phototherapy nmmmmsﬁ%u MaTNRaN
anlsmenalalaUneanamsmsndau
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Faeal

ABO-HDN wutatlumsrmaladiar A vda B 7
araenansmlafia O emsvmnalinuasmsn
Sl Fammiannmsrosuendia A uat
uaudau B s]’ﬂ;iﬂugirﬂw’jauiﬂﬂaam wonaNiL
A substance Ia¢ B substance ﬁawﬂﬁumﬁatéa
waveafanaa il ABO-IgG antibodies Aikman
s vniisentudalafnuasasmsnle
o’ uasmsnusnasastitliansnsnaueuivad
saamuadld Fetuanivarinyludsiaamanis
W IgG elasuanansenlae iy 1gM uay
M3A373 ABO typing Wmsnangsioandi 4 au
AITATIAWILUDUAIAU A UATUOUGIAU B UUAD
Wiolafinuae loeliesiam ABOantibodies lu
#53 (reverse ABO grouping)’

13N ABO-HDN flausiinilenmaquuss wuh
USinauonivadasuumidinlafinuasasmsns
U5snauiaen 220 molecules/cell FAMIATI
DAT heitsmsymlumasanaandlinaiin e
LouRueRTLUMSPlaRaLa RN 100-
150 molecules/cell' finulumsn ABO-HDN ms
@373 DAT Aasinlvnaauvsanauinathadon lu
yanineusnaaen wuh DAT Iwatnnieuat
1.57 wazewnamlngiiaain ABO-IgG antibod-
ies*  dawlungumsntneusnacandifivladia
ABO whimbiléfusnsmwui DAT Winawn
Soway 545" mevh DAT lawld anti-human
globulin, anti-C3d wuhinlafiauasasmsn
ABO-HDN laivnfiSentiu anti-C3d wasuoud-
A% A wasiaudiau B uwidialafiauasosmsn
usasoaN ekt (weak expression) WY comple-
ment W#Suvomsnusnaaansh’

slumsﬁmm%aﬁmsnhmiu ABO-incompa-
tible group  DAT Winaunniaeias 36,67 (11/30)

IAT for ABO-IgG antibodies |MHawIniaeay
66.67 (20/30) UA¥MI¥N elution WHaLAINSDYAY
50 (15/30) ungamsndt elution likawan ABO-
IgG antibodies 7wl eluate Wiiauiuad
Tinesauaudian A vide uaufiau B uwsinlafia
WANIBMMIN AN 5 WL crossreacting anti-
AB Ty diasn crossreacting anti-A,B
samnamanulalinagld A cell wia B cell i
¢ adsorb’

y3n%9 IAT for ABO-IgG antibodies s
NALANUAYATIANY ABO-IgG antibodies W elu-
ate Yo Hamsmeedtindlefulse ABO -
HDN m3s¥-IAT for ABO-IgG antibodies &
Usdomilawwelusodt DAT Wnaoy Toefith
IAT for ABO-IgG antibodies 1WRaLIN LAz
nIndtinramsnasdelsn ABO-HDN asfiansan
¥ elution & IAT for ABO-IgG antibodies
Tiwawn usmsniifiaimsmenatinaslse ABO
"HDN M9 elution 2valsidfu 1ilasan ABo-
IgG antibodies @asomu laluwisumoamsnlumy]
lofia A w30 B %aﬂaammnmimmﬂaﬁm 0

AMLIIBY ABO-IgG antibodies 1udsamas
aseiUvLWEeMsAalsn ABO-HDN wurimsn
7l titer 199 ABO-IgG antibodies WF5nv038150
N 512 ceds 1AT Awnliudulsa ABO-
HDN' ABO-HDN dmlvjflonmsbiguuss an
msfinsessiildiemsn ABO-HDN ynaldsy
M3NWe phototherapy il ladaa
exchange transfusion msﬂmuﬁlmy'mmia%u
Unennmswsnion snvudiiemsnt Te ey
myiiasuiiu ABO-HDN Tinfu G6PD defi-
ciency WaY cyanotic heart disease \FeT3@
896N cyanotic heart disease %JLJLFIIEJ’JT'{U
ABO-HDN

Thai Journal of Hematology and Transfusion Medicine Vol. 10 No. 4 October-December 2000



mIaTamiaudafaia IgG 265

a1

Fihemsn ABO-HDN  DAT 218 l¥aay ms
@973 IAT for ABO-IgG antibodies TW#5uaamman
fseleminersth IAT for ABO-IgG antibodies
TWWaLIN MIRASIAYN elution MIWY ABO-IgG
antibodies  WESNTaIMEINEAs IAT waclu
flemudmiusiuvomamenainaalse
ABO-HDN m5@33WU ABO-IgG antibodies 11
Turamnsneneds IAT usiiesathadien it

a9y ABO-HDN

eluate
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Detection of ABO-IgG Antibodies in ABO-Incompatible

Infants

Ruangrong Cheepsattayakorn, Ladda Fongsatitkul* and Pranee Pisaipong*
Department of Pathology, *Blood Bank, Faculty of Medicine, Chiang Mai University, Chiang Mai, 50200

Objective: To study the relationship between the presence of ABO-IgG antibodies by indirect anti-
globulin test (IAT) in infant serum in ABO-incompatible infants and the clinical diagnosis of ABO
hemolytic disease of the newborn (ABO-HDN). Materials: Clotted blood specimens from sixty
infants with hyperbilirubinemia in the first week of life were included in this study. The infants were
divided into 2 groups : the ABO-incompatible group composed of 30 cases of blood group A or B
infants born to blood group O mothers; the control group composed of 30 babies of ABO groups
compatible with their mothers. Methods: The direct antiglobulin test (DAT) and IAT for ABO-IgG
antibodies were performed. If the DAT or the IAT for ABO-IgG antibodies were positive, the heat
elution to demonstrate ABO-IgG antibodies in the eluate was done. Results: The positive rate of
the DAT and the IAT for ABO-IgG antibodies were 36.67% (11/30) and 66.67% (20/30), respectively.
The positive rate of the heat elution was 50% (15/30). The presence of the specific ABO-IgG anti-
bodies by IAT in infant serum and in the eluate correlated with clinical diagnosis of ABO-HDN. The
presence of ABO-IgG antibodies by IAT in infant serum alone did not correlate with this disease.
In 4 cases, the DAT was negative while the specific ABO-IgG antibodies were found in their eluates.
Detection of ABO-IgG antibodies by IAT was helpful. Therefore, if the IAT for ABO-IgG antibodies
was positive and the clinical manifestations of the babies suspected ABO-HDN, the elution should
be performed despite negative DAT. Conclusion: The presence of the specific ABO-IgG antibodies
by IAT in infant serum and in the eluate correlated with clinical diagnosis of ABO-HDN. If the IAT
for ABO-IgG antibodies was positive, the elution should be performed despite negative DAT.

Key Words : ® ABO-HDN ® ABO-IgG antibodies ® DAT ® [AT ® Heat elution
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