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1. 672819L50AYRINTANALTNTIUI 346 38
sznayég
1.1 EDTA blood 2235150
1.2 EDTA blood 2a3manusnifinautisens 7 5u

U 6 ND.

U 0.5 Na.
2. wa&magmum%mﬁsl‘ﬂumsmaan

2.1 Standard A cells, B cells, O cells, Coombs Control
Cells (CCC), screening cells Lag panel cells
(BMTRen lSInenLNafaT)

225hen anti-A uay anti-B (eudhAmslafinudena
ammzeine)

2.3 ﬁwm anti-D W8¢ antihuman globulin (AHG) reagent
(DiaMed AG, Cressier, Switzerland)

2.4 DiaCidel acid elution kit (DiaMed AG, Cressier,
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1. maneseuludathadenzasmen Faf EDTA
blood 05 x&. Usznauey mMInTangian ABO (cell
grouping), Rh (D) typing, direct antiglobulin test (DAT),
M3ATI9M free oG antibody TsnansnIm luwaasnaeg
19N, antigen typing Lagnavi1 elution test

2. maveseuludrathadanzassnsn 4o EDTA blood
6 1a. Usznaueie m‘smmmﬁtﬁa@ ABO (cell grouping,
serum grouping), Rh (D) typing, M5¥1 antibody screening
oW unexpected antibodies FOUAURAIRITLLEN &9
5ﬂﬁmamﬂéfaaﬁw antibody identification, antigen typing
Wa antibody titration ¢ta 1/

3. tmaneday

3.1 M30TIaNgiHon ABO
Cell grouping  MIAROARAIIDINITAUALYNIN
yUffBenfshen anti-A uay anti-B dheAiveesmeang
(standard tube test)’
Serum grouping EL%Wmﬁmnmmimﬁm;‘jﬁ‘%m

Ny standard A cells, B cells #ay O cells’

32 Mammavgidon Rh (D) uwaufilau 1Hifiaidan
LENTDINNIMLAEIN NUNNFNNL Yhen anti-D §es
NaANAaDI

3.3 M361374 direct antiglobulin test (DAT)*"! Lo
Hadindanunsamsn 3 asedae 0.9% NaCl assgavie
Ul em antiglobulin reagent (AHG) 2 9igm 1@eh
LasiiusunaT A lNaaUTsn e HaE A LAY
NABIATISFEN (10 X) Mea Coombs' Control Cells (CCC)
1 o9 @ehuasue g
DAT {uauass

3.4 M3§1374 indirect antiglobulin test AT W
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3.5 MINTIANTBILAURLDA (antibody screening

test)"” dan unexpected antibody IWNAENTAIHNTON
Toeldwmsanasanaan 2 nee YnUffseniy screening
cells BEhay 1 veim 6ol

351 MITRMUAUFUAATELY  Lewis  1F
papainized screening cells [P + cells = Le(a+b-) ey
Le(a-b+), P - cells = Le(a-b-)] incubate 17% 37°4f. 9 30
Wit s unanFBen hemolysis

3.5.2 MIATIAW anti-P uay anti-Mi" Lol fwaan
snenvhapnaenu P, Mi (a+) screening cells incubate
‘ﬁ'aqmmﬁﬁaamu 30 it T runafiGen agglutination

3.5.3 MIATIMUAUALEATYUL Rh, Kidd, Kell
wae Duffy loalfwansansnsmvhyifsentiu SC screening
cells (C, ¢, D, E, e; JK°, JK” K, k; Fy", Fy’) incubate 7
qmmﬁﬁmmu 5wl ﬂua'mwa agglutination uagyh IAT

3.5.4 MIATIMuaUdivafsyuy Rh, Kidd, Kell
I@ﬂ%wmamammﬁwﬂﬁﬁ%mﬁu papainized SC screening
cells incubate i 37°%. W 30 Wi ﬂuﬁmwaﬁﬁﬁ%m
hemolysis I8¢ agglutination

3.6 MIATIAMTIA0IeUFALERA (antibody identification)®

Lillami‘ﬁﬂ antibody screening hwmammwﬂﬁwamﬂ
A antibody identification e 235 @T\‘]‘ﬁ

36.1 33 saline technique’ lng/lfwanasaag
130N NAFRUNY panel cells 11 IAA Wagi autocontrol
(ANFNLALIAGEALAIIBINTAN) TINELE incubate ﬁ@m
DAL 5 Wi ﬂua'mwaﬁﬁﬁ%m agglutination Lagyn
IAT

362 7 enzyme technique’ I@ﬂ%ﬁwmﬁmmm
msmmﬁauﬁu papainized panel cells 11 @3 incubate
wammwmmu 54 ﬁuamwaﬂgmm agglutination L&y
‘va‘]J incubate V| 37°. 1 30 Wil ﬁuamwa agglutination
e hemolysis

3.7 M3 antibody titration***
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Tuana e snImUA RS MITTaANNL T eUdLad
o @t

3.7.1 Label vaaomaasd 1: 204 1: 1,024 whu
10 i68M SWSUIADIINAFNIZBINTN

3.7.2 RDANWMENTRINIMIY 0.9% NaCl
s 2 fold dilutions

3.7.3 »&@ 2-5% suspension indicator cells
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YNVADR YA 1 e

374 wenldhie sl incubate 9 377 uae
¥ IAT

3.8 MeanaLauALaRNNEAGaALAS (elution test)

2 35 Usgnaueme

3.8.1 Lui freeze-thaw elution test’ GLuﬁiﬁﬁ
®3739%U ABO HDFN aidialaanuaamsnei 0.9% NaCl
6 s LFvhanSagavhelSifiu control i 0.9% NaCl A
s Baneswhiudadanuasiae|d mix i idasms
VNUADANARBITALLMAY 1h U 7 20" W 10
wit Taenamsasmeaasbummuan deasunanhlazae
14 waterbath 37°%. Tafitlszanas 1w amiasi i
2 Wil geauLaeg eluate WL IgG ABO antibodies
dloly

3.8.2 Acid elution test (DiaCidel acid elution
kit) * Tunasifiasrany alloantibody asvsidanzuniue
Tmanasnzesnsen Tnedasindanuasasman 1 65 dae
0.9% NaCl waza9¢e DiaCidel working wash solution
S 4 a0 FunhanSegainely udaiu DiaCidel elution
solution 1 8. 1wehiwne) i shluihuuenifiewn eluate
98 NN DiaCidel buffer solution asltasneem3as

samelHaasoedanaauns eluate WowAemiudih
Aumeaifis (pH Usvanas 6.5-7.5) siluthdsssnm 10 i
wenifiadenunsfiaamdentpan udnh eluate lunasen
ienafiagas antibody 1ok

3.9 Mvh antigen typing UUAAAAWAIIDIINTIIAY
¥M3NTiny unexpected alloantibodies lngdnaifinidanuag
1 05968 NSS windulsisrs anssmenstandard antisera
Arsetunoufiuafuasnsen s 2 nenasludindonung
FRanIMUaTMaN S MUA3eN agglutination & WiWaLIN
uanrhfleuianiinssiuuendued S ldnaauusne i
Leudflaufidasmamanusindanung

HANISANL

NNNINTIMYRDALNTANUALYITN DU 346 718 N
33V O wasyaNMY A vise B 1man 221 318 (63.9%)
an 123 71v (36.1%) Lﬁ@sl,umimﬁvl,aﬂeﬁmg 0 lunga ABO
HDFN q?imi@mg O Wu DAT 1an 91w 68 918 (30.8%)
uay DAT AU 1M 153 T8 (69.2%) Wiavin Lui freeze
- thaw elution test WNALIN1SE 18 (85.1%) Faumsvh
IAT Lﬁam free IgG anti-A, anti-B maami@ﬂuwmam
WIMINNUHALAN 140 T8 (63.3%) Sausasluonaafl 1

Table 1 Summary of laboratory findings in 221 ABO-HDN

Mother / Newborn

O/A O/B Total
cases (%) cases (%) cases (%)
N =69 N = 162 N = 221
Test for newborn red cells
Rh (D) positive 69 152 221
DAT
positive 25 (36.2) 43 (28.3) 68 (30.8)
negative 44 (62.8) 109 (71.7) 153 (69.2)
Elution test
positive 56 (81.2) 132 (86.8) 188 (85.1)
negative 13 (18.8) 20 (13.2) 33 (14.9)
DAT and Elution test
+/+ 25 (36.2) 43 (28.3) 68 (30.8)
-/ + 31 (44.9) 89 (58.6) 120 (54.3)
-/ - 13 (18.8) 20 (13.2) 33 (14.9)
Test for newborn serum
IAT for anti-A/anti-B
positive 41 (59.4) 99 (65.1) 140 (63.3)
negative 28 (40.6) 53 (34.9 81 (36.7)
Test for maternal serum
IAT for alloantibodies
positive 1(1.4) 0 1(0.5)
negative 63 (98.6) 152 (100) 220 (99.5)
Elution test = Lui freeze - thaw elution test; + = Positive result; - = Negative result
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AENU 1 978 (0.56%) ﬁmimﬁ alloantibody %6 anti-E ‘ﬁ
Siemauss 64 Gadiovh acid elution test Faindanuns
YNINUEIATIING anti-E iadenin uenanidemusngan
‘ﬁﬁ anti-E+Mi® 1 518 (0.3%) ¢ anti-Jk* 1 518 (0.3%) S‘zém
M1 acid elution test FDILARDALAIMINWY anti-E
way anti-Jk* wwdeniulusnen lnefemausaauonfived
F5HAD anti-E 8 WaY anti-JK° 4 enaidnd 1 3 Te/lallévn
mawAsumedan douanslumd 2

NI UALYNIN T ABO incompatibility
uaisnsendllavg O Bndman 123 118 Gluﬂa;mﬁﬁmiﬂﬁ DAT
WA elution test WWALANEWMALATA 1 T8 (0.8%) Sia
¥ Lui freeze- thaw elution test SL‘LWlﬁﬂ‘ﬁ DAT \uau
WUTIHALAN 21 318 (17.1%) &ammav IAT wud i
UIn 7 98 (5.7%) ﬁaLLa@wﬂummﬁ 3

3190k

HDFN ifhlsafimmnensidandunnnaréyiislussming
MISIATIUAEMENEIna0n BN lusennsnsss wa
MINTINROANITNENAINLONANNIRENLDINTAMINGS
i HDFN msamafiemaiiuszeznaunanntieunnnis
fmifuzadlsn iwﬁqmma;mmﬂﬁ@iawﬁﬂhmﬁﬁ UDNAN
AuwmdmansmhramanTazasnmesiden lUussnaums
Aa t% (% | Aa %4 o
FansnlimsSnmuastiediamanuasadle laams
preterm pregnancy 28 intrauterine transfusion SNV
mazaiRaniiat blood exchange MEMEINTAAEA WNTTL
989 Rh HDFN fiflsumnain anti-D #senavh l¥ifia HDFN
I¢acheguuss unndiomsnsaldmatiostiumss anti-D
13laems ¥ Rh immune globulin (RhIG) WN&50N Rh a1
Aoy o A .
#1slaiad9 anti-D Wansaamsn Rh uan visiiiatlaeiv
mavia HDEN Tuasasieie luasdumatiastusioymanms
[ A t% 1% [~ v |
Jamidaalviam uawandie aufiuldhnamansaaths
ONEIDY LUENUALIIALT DI ANTRINE N IIDTIRAIAMNIN
lsn HDFN Iéeuusitisnelunasd yamnsasmnensidon
KR v a % 12 ] 1% 2%
Sedasfianas enwudhlalsrethegndasuaslienmanlaly
MIATIRENE) TITIMTIaLTENEan M Iniauwnmdas

v a o A [25~
snudnaghiimahidenlu1dfma

wajiAonfiflusinguas HDFN fiwuldsnnfoszuu ABO
soulnaialusnsenmy) O uazmsnm A vda B lumsdinm
#iny ABO HDFN Zaifinannsnseniig O annfissouas 63.9
A v tﬂl f 1 1 ;’: U a
fnsouay 361 wulansendlallavy 0 vis 2 nguioms

Table 2 Maternal alloantibodies in 3 of 346 newborns with hyperbilirubinemia
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Acid elution test

Lui freeze-thaw elution test; DiaCidel =

= Negative result; NT = Not tested; Lui

pos / + = Positive result; neg / -
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Table 3 Summary of laboratory findings in 123 other ABO incompatible newborns

Mother / Newborn

A/B B/A A/ AB B/ AB Total
cases (%) cases (%) cases (%) cases (%) cases (%)
N =20 N =26 N =30 N = 47 N =123
Test for newborn red cells
Rh (D) positive 20 26 30 47 123
DAT
positive 0 0 1(3.3) 0 1 (0.8)
negative 20 (100) 26 (100) 29 (96.7) 47 (100) 122 (99.2)
Elution
positive 4 (20) 3(11.5) 3 (10) 12 (25.5) 22 (17.9)
negative 16 (80) 23 (88.5) 27 (90) 35 (74.5) 101 (82.1)
DAT and Elution
+/+ 0 0 1 (3.3) 0 1(0.8)
-/ + 4 (20) 3(11.5) 2 (6.7) 12 (25.5) 21 (17.1)
-/- 16 (80) 23 (88.5) 27 (90) 35 (74.5) 101 (82.1)
Test for newborn serum
IAT for anti-A/anti-B
positive 2 (10) 0 3 (10) 2 (4.3) 7 (5.7)
negative 18 (90) 26 (100) 27 (90) 45 (95.7) 116 (94.3)
Test for maternal serum
IAT for alloantibodies
positive 0 0 0 0 0
negative 20 (100) 26 (100) 30 (100) 47 (100) 123 (100)

Elution test = Lui freeze - thaw elution test; + = Positive result;

Tsimuusauazlallévh blood exchange udfimsvaidenisies
Wlunene wyiaedivnliia BDEN |faehsmusedassuy
Rh #3iAnn3nsa Rh sy wawdl anti-D dafusaanms
|§5iB0n Rh tanshrimsfainsssnssfanuds  udlums
dnwidlsimunsdifiansenidu Rh a dmSumydanssuy
S vilshie HDFN I¥igwientmndimsstiouendived
740 I9G uassniueudiavaiiadenfunauduaainglu
330N BslumsAnmessiinTIanussanfis alloantibodies
3 718 A9dl anti-E, anti-E TI80U anti-Mi* Wag anti-Jk*
Ldadmﬂﬂ??N@%LLN“B@GE@%%ﬁU%ﬁ@LLaBﬂ’NNLLi@‘Sﬂaﬂ
LauFUaRTINIIe NS LFUD AR LaY
NIV ILOUAAULIATRAUAIMTA MIATIAN
nomsdaniitaeunmitaselsade manmaviden ABO,
Rh (D) 2298 15MLALYNTN MIGTINTAALALANNLINVD
Lowivadlusnsm fiddndansusmdiiduuendvedaiio
Shrusnuasniuiiiadindenunsmasnandesiuesfiaatio
e lngmsvesoy DAT uae IAT e free antibody

- = Negative result

Twdaaman us Lﬁaamﬂﬂ'qﬂmﬂu ABO HDFN mavagay
DAT sinlsinaaurianatinathsdan 2afunannmaaing
Av5a B LLauamuﬁavbiamyimi TNl IgG anti-A
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The Detection of IgG Maternal Alloantibodies for Safety Transfusion

in Newborn at Siriraj Hospital

Ampaipan Samung, Sasitorn Bejrachandra, Oytip Nathalang*,

Pisanupong Plubjui and Parichart Permpikul
Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University;

* Department of Medical Technology, Faculty of Allied Health Sciences, Thammasat University

Abstract: Hemolytic disease of the fetus and newborn (HDFN) is a disease of the fetus and newborn caused by
IgG maternal antibodies resulting from previous transfusions or pregnancies. These antibodies directed against
fetal red cells, can cross the placenta and cause red cell destruction. The disease has a wide range of severity
due to the level of maternal antibodies and the characteristics of antigens with respect to fetal red cells. The
serologic tests play an important role in diagnosis, predicting the severity, giving appropriate treatment, and
prevention of the disease.

In this study, blood samples from 346 newborns with hyperbilirubinemia were tested for ABO, Rh
(D), direct antiglobulin test (DAT) and indirect antiglobulin test (IAT). Lui freeze-thaw and acid elution tests
were used for the detection of IgG ABO antibodies and maternal alloantibodies attached to newborn red cells,
respectively. The positive results of DAT, IAT and elution test in ABO HDFN, which found in 63.9% of the cases
were 30.8%, 63.3%, and 85.1%, respectively. It was found that Lui freeze- thaw elution test gave positive results
in all positive DAT and in 78.4% of negative DAT cases. The test also gave positive results in 95.8% and 61.7%
of positive and negative IAT cases, respectively. In addition, maternal clinically significant alloantibodies (anti-E,
anti-E+Mi® and anti-Jk°) were found in 3 cases in which the same antibodies were found in the eluates, but none
required exchange transfusion. Rh negative case was not found in this study.

In conclusion, elution tests should be included as routine tests performed in the investigation of HDFN.
The causative antibodies could be demonstrated, as a result, definite diagnosis, appropriate management,
especially selection of blood for exchange transfusion, and prevention for future pregnancies could be achieved.
Key Words : ® HDFN @ [gG maternal antibodies @ Elution test
J Hematol Transfus Med 2011;21:5-13.
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