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Fig. 1 Clinical course of the titers of anti-M during preg-
nancy in this patient.
Change in anti-M during mid to late pregnancy periods.
Representative data show the titers determined using
PEG-IAT (—O), saline method (—x—) and DT T-treated
60-min IAT (—), 60-min IAT (—@-), respectively.
PEG-TAT: polyethylene glycol-enhanced indirect anti-
globulin test.
60-min IAT: indirect antiglobulin test with no enhanc-
ing reagents.
DTT: dithiothreitol.

1% 60min-IAT T2 4%, PEGIAT T128f5CTH-o72. 3
H 17 H (37w) OFURGRIE T & 60minIAT T 1 5,
2 FERBULREME T - 7228, 4 FERBD SEEDRA SN,
64 fEA R THEE L 72, DTT MHEE 0P M ki 2
60min-IAT THIE L7 2H 6415 THY, DL ED
FHKPNT X 250 M Bufkiiii% 64 5 TdH - 72 (Table
D). HERT H O HRAPUAMIIE 60min-IAT T 64 1%, PEG-
IAT T256 5 Cdh o772, 3725 H (38w) I2#HH
Tl e o 7228, B SER L 225 72,

W R o VA TE 4 OMASRS - 1X, T-Bil 29mg/dl, Hb
152g/dl, Mi#%Lid O & RhD Bk, MN, B o
7' v Bk (Direct antiglobulin test : DAT) &, 2
OFRMEOY 7aaRr sy - Yraarars K
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F i B VT, T-Bil i 2 4 H T 108mg/dl,
54 H T 175mg/dl LHER L7228, JoiitiE e L o LE
EREETLIERL, WMAEHS AHICHT L D ICE
PLBRE & 7o 7.
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1) IgM #H0 M @ ROBREEIRIZ D W T OGS

FNVENTIVTE FIZE Y ek, PBS T 3% 12
L7208 MM MEk 10ud 12, —kPifke LCEFI
i 20ul 2Nz, 4C, 26C, 37C TENZEN 60 5 Kt
B, “REEEPUAR L LT Anti-Human IgM-FITC (Dako
) OB SE. ZORR, KRR TORMEL
S EOLHE (GMFI © geometric mean fluorescence
intensity) &, 4C T422, 26C T4.84, 37C T544
ThHholzZ enn, BED IgM Bt M AR X b
b 37TC TR AHuAE I L7 (Fig. 2).
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FIWENTIVTE FIZE Y FEER, PBS T 3% 12
L2 0B MM MER 10pd 12, —kPifke LCRFIM
20l 2z, 37°C60 43 SUs &8, ZREERSURIC
Anti-Human IgM-FITC, Anti-Human IgG-FITC (Dako
) #ENFRS S &7

GMFTI it IgM B9HT M T 544, IgG BHt M T 581
THY, 2200 A NI L05H, 37C MEETH
BERSLTWAZ AN L7 (Fig 3).

3) DTT W EH M % v 7z IgG BHt M @ 37C
REEIZ BT BAEETEISDW T OME

FVENTIVTE FIZE ) FEEk, PBS T 3% 12
L7 0 & MM ¥k 10ul 2, —®yitkE LTDTT
WP B LT 20 & RALHEBF M 20u] & 2h 2
1 37°C60 4 F U, Anti-Human IgG-FITC % KUt
FHIE L7z, 2088, DTT W% EEITED GMFI
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LB £ B LT D13 9 ASARMLBLEE M5 12 e~ EDE R
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Table 1 Titers of anti-M determined via various methods at 37 weeks’ gestation
Titer 1 2 4 8 16 32 64 128 256 512
Saline method NT 3+ 3+ 3+ 2+ 2+ 1+ + 0 0
PEG-IAT 3+ 3+ 3+ 3+ 3+ 3+ 2+ 1+ + 0
60-min IAT 0 0 + 1+ 1+ 1+ 1+ + 0 0
DTT-treated - 60-min IAT NT 1+ 1+ 1+ 1+ 1+ 1+ + 0 0
PEG-TAT: polyethylene glycol-enhanced indirect antiglobulin test
60-min IAT: indirect antiglobulin test with no enhancing reagents
DTT: dithiothreitol
NT: not tested
Anti-human IgM-FITC Anti-human IgM-FITC Anti-human IgM-FITC
4 °C 26 °C 37 °C
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Fig. 2 RBC-bound IgM type anti-M determined using FCM.
Cell surface IgM type anti-M on RBC were detected via FCM using anti-human IgM antibody conjugated with FITC. Bind-
ing pattern of IgM type anti-M with RBC surface was analyzed after incubation for 60 min. at different temperatures (4C ,

26 or 37T ).

X axis: fluorescence intensity on a logarithmic scale
Y axis: number of cells

—: Negative control
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ke hofz. 20 X9 IERTIRIAHABUEZ 7 1) —
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% kT ENHYDH Y, DTT R 2-ME 12 & 2 08 % 17
b, BIRNEROD LHED L) HHPIEH
HTh 5.
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RPN & O W EHREE % i % &, DTT ALEL i
WORD, SOEREIERL ozl &5, IgM Bl
KW 2 2 & T IgGC BBUADOME A RN T 5 2
EPMERTE, INHDT E0D, 37C IR 2%
£\ 60min-TAT TiZ, 37C s IgM BT M A3kl
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Fig. 3 RBC-bound IgM and IgG type anti-M at 37C . Cell surface IgM and IgG type anti-
M on RBC were detected via FCM using anti-human IgM or IgG antibodies conjugated

with FITC incubated at 37C for 60 min.

X axis: fluorescence intensity on a logarithmic scale

Y axis: number of cells
—: Negative control
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Fig. 4 Increase in cell surface IgG type anti-M after

DTT treatment. After 60-min treatment with DTT at

37T , fluorescence intensity due to RBC-bound anti-hu-

man IgG antibodies was increased.

—: No serum

--= Non-processing serum

—: DTT (dithiothreitol) treatment

X axis: fluorescence intensity on a logarithmic scale

Y axis: number of cells
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MM TH - THHMRNERXDO D 5 1gG BPiik% R e
TRHEVD Y, RInHHEA %2 w7z IAT TRGT %
IgM BRG RPUARD AL T 25613, DTT % 2-ME AL
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PRESENTATION OF PARTIALLY NEGATIVE INDIRECT ANTIGLOBULIN TEST
WITHOUT ENHANCING REAGENTS IN A PREGNANT WOMAN CARRYING
ANTI-IgM PLUS ANTI-IgG TYPE ANTI-M

Marie Yamada", Naotomo Yamada", Yasushi Kubota®®, Shinya Kimura®,
Takanori Higashitani" and Eisaburo Sueoka"”
"Department of Laboratory Medicine, Saga University Hospital
“Department of Transfusion Medicine, Saga University Hospital

“Division of Hematology and Oncology, Department of Internal Medicine, Saga University Hospital

Abstract:

The indirect antiglobulin test (IAT) often registers as a false positive with enhancing reagents in screening test
for irregular antibodies and cross-match test in response to the presence of cold antibodies. Since cold antibodies do
not cause a transfusion reaction, IAT without enhancing reagents, 60-min IAT is useful in distinguishing clinically sig-
nificant antibodies. We recently experienced a rare case in which 1 X and 2 X -diluted samples showed negative re-
sults, while 4 X -diluted samples showed positive results on 60-min IAT. IgM type anti-M was produced at a patient’s
first pregnancy, and IgM + IgG type anti-M was produced after the first child delivery. At the third pregnancy, anti-
M titer was monitored every two weeks until the day before delivery. Titer of anti-M increased to 1: 64, but findings
for 1: 1-2 dilution serum of the patient were negative on 60-min IAT at 37 weeks into the pregnancy. Flow cytometry
analysis revealed that IgM type anti-M reacted more strongly at 37C than at lower temperatures. These findings
suggested that anti-IgG globulin serum was unable to be used to build bridges, resulting in the negative results on
IAT because IgM type anti-M, which reacted at 37°C, inhibited the binding of IgG type anti-M. The present case has
shown the importance of using dithiothreitol or 2-mercaptoethanol, which destroys IgM type antibody, for the detec-

tion of clinically significant antibodies.

Keywords:
Indirect antiglobulin test, Anti-M, Hemolytic disease of the newborn, Pregnancy, Flow cytometry
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