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1. REHEFRAGEREEE

M %5 9,965/3,937 (R /], LLTFR L) i,
AHABARM IR 331/64(33%/1.6%), ZDOPHEHRD
R BRNT2b D 217/62(2.2%/16%), A2 e 1T 17t
$06,327/1,924 44k, AHLRIGUAAR AT 22 Jat % 129/20
(20%/1.0%), & PUE % By 72 AR BT B AT e I
¥70/19 (11%/1.0%) Th o7z, WIEEREIZ S5
M1, Rh %R 38/9(0.60%/047%), Lewis & 19/
1 (0.30%/0.05%), MNSs % 20/4 (0.32%/0.21%), &
APtk 28/0(0.44%/0.00%), Z DALOHLA 11/4(0.17%/
021%), [AEAT 13/2 (021%/0.10%) T, Lewis %
Pufk & S APUR DAL ClImi & B OB IH B
Z Ao 72 (Fig. 1). Lewis btk & PRz s
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Fig. 1 Comparison of the frequency of detection of irregular antibodies

between the former and latter periods using Pearson’s chi-squared test.
Former period: February 2003-February 2010. Latter period: March 2010-
July 2011.
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Fig. 2 Frequency of detection of irregular antibodies to
antigens of various blood group systems.
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2. FHRARFEOEENREEE (Fig 2)

eI g 8,251 44, Bkt ¥ 1% 89 4 (1.1%) T,
Rh #8416 (180%), Rh RHiA 31 (34.8%), MNSs
F19(21.3%), Zofuobifk - MEA 23(258%) T
Hol:. PikoWRIZ, PLE+c9 (101%), $C+e
5(56%), JiD+C2(22%), HLE21 (236%), P D

8 (9.0%), #LC1 (1L1%), $cl (1L1%), LM 17
(191%), #tS2 (22%), HJr'10 (112%), #iFy"
3 (34%), iK1 (11%), ¥ D'l (11%), [F@EAN
8 (9.0%) TH-7-.
3. FRAFEBMEITR LY OHE R DGR
AHAPLAR] HDFN J$EIRI % 1273 (Table 1-
A). ABRBUARB AT £ 0 BEP A LRE 2 3655
L7284 81 83 %4, ZOWHTRODO~B D W3 I
DB T LT 214 (253%) T, 9 HbO~BD
Bl 2 906 U 7= BmAERE 10 % (120%) TH o 7-.
ABNPUATREUGHIRDE GHFEE/ AR 1,
Rh R #i4 8/18(44.4%), Rh SR HiAk 7/31(22.5%), MNSs
% 1/19(53%), Z M - FEA 5/15(33.3%) TH -
- BEEEE LB, PUD+C2/2 (1000%), Bt
D5/8 (625%), #iLC+e2/5 (400%), HLE+c4/11
(364%), HuJr'3/10 (30.0%) Tri<, kitbsbcid
HLE 2/20(10.0%), 5t M 1/17(5.8%), Ht K 1/1(100.0%),
i Di*1/1 (100.0%) TH o7z, 5 Ll & % L 72 Hi
BliE Rh ABEABEL LD, Bu M, §L JrBlicBd Sz,
B C, Hic, LS, HuFy TIRBHBIIEED S 7.
it 7w 7)) AR (Table 1.B) Tik, B
gira 7Y ykB (DAT) 5 idMERZ7 7Y ~
R JAT) #FEML 72012 66 % (795%) T, IAT -
DAT itk 34 44 (51.5%), IAT @ &5tk 20 44 (30.3%),
DAT D&M 444 (6.1%),IAT - DAT & 844 (12.1%)
TH Y, HEGNLIAT - DAT BHERED 18 £ (52.9%),
IAT O AR 3% (150%) TH-72. DAT OHA
Falk#E L TAT - DAT BaVERE CIXIABHERIT S > 72,
EEER 21 BlORIE 7 — % % FIZRT (Table 2).
SRR, SERRIE 16 4 (762%) (2, y-r a7
) P53 104 (47.6%) ZHifT Sz, W Hb fEO
P g 7.3g/d1 W2k UG 12.8g/d1 (p<0.05),
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Table 1 Clinical status of infants born to mothers positive for irregular antibodies.
Table A Table B
Treatment Transfusion Baby (Total) Baby (HDFN*1)
Antibody Baby Anti-Globulin Test
Number % +) | (=) Number | (%) | Number | *2(%)
C+e 5 2 40.0 1 1 IAT (+) & DAT (+) 34 41.0 18 529
Rh complex D+C 2 2 100.0 1 1 IAT (+) & DAT (-) *319 229 *43 15.8
E+c 11 4 36.4 2 2 IAT (+) & DATnt*> 1 12 0 0.0
C 2 0 0.0 0 0 IAT (-) & DAT (+) *62 24 0 0.0
. c 1 0 00 0 0 IATnt. & DAT (+) 2 24 0 0.0
Rh simple
D 3 5 625 3 2 IAT (=) & DAT (-) 8 9.6 0 0.0
E 20 2 10.0 0 2 IATnt. & DATnt*® 17 20.5 0 0.0
M 17 1 5.8 1 0 Total 83 100.0 21 25.3
MNSs S 2 0 00| 0 0
Jr? 10 3 30.0 2 1
ot Fyb 2 0 0.0 0 0
ther ‘2
antibody Di 1 1 100.0 0 1
K 1 1 100.0 0 1
Unidentified 1 0 0.0 0 0
Total 83 21 25.3 10 11

Table A. Types of irregular antibodies and treatments for hemolytic disease of the newborn.

Table B. Results of direct and indirect anti-globulin tests in infants.
*1 HDFN = Hemolytic disease of the fetus and newborn.
*2 Number of infants with HDFN/Total number of newborns.

*3 10 with anti-M, 2 with anti-S, 3 with anti-E, 2 with anti-C+e, 1 with anti-K, and 1 with anti-E +c.
*4 1 with anti-M (receiving blood transfusion) and 1 each with anti-C + e and anti-K (receiving no blood transfusion).

*5 nt=not tested.
*6 1 with anti-E and 1 with anti-Jr2.

T-bil O FENI ARG 17.6mg/dl 1k LIEFE
Jif 121mg/dl (p=011) TH- 7=

4. BEHAME H4ER D HDFN AR (Fig. 3)

TR DU 5l & 1A JE HDEN {A#ER
DILEET, HHEHE 21 Bl o RPN 8 fi5~4,096 £5
(e fii 64 1%), 56 8E 62 6113 1 #% DL ~1.024 1%
(oL 2 4%), SRR D 725% HYRHAHURAM 4 5 2L
TCTdH o o, — I R CRHAPURM A O REFIZ,
1,024 f5(#LS), SI2HE(PBLE+c), 6415 (HL D, LM,
PLIr & 1692), 324% (BuJr36l, $D, HiC+e
Z1pBI92) THot.

IR O PR OHEFRS % BB T & 72 RERI 53 BT,
Pl 8 LA N DFEBI DN 1 FZELIN OB THER L
7B (DA - NZERE) 1326 B (49.1%), 2 %70k
O LR AR UBE Il - EA#) 12260 (38%),
U< 16 LA EOEBION 1 EEDNOLE) THER L
7B (EOAE - RZERE) 121261 (226%), 2872401
O LA ER LR EMi - EARE) 11361 (245%)
THho7z. Jeo HDFEN iG#E & OBRTIE, ERIIlliiES]
TIIAERE 1 H Puikfli 8 %) (ObMEE BT 50
AT EABIIIEEG 2 58D F, BRSO AL R
TIERIEE -y 7 a7 Y5 361 (250%) & 5cH
B 11 (83%) HSFEHE S, LA TITEHED -
yZa7) rHE 8 61(615%), sSHl - H7 A VR

361 (231%) THotz. Fl@mhfli - REHED 26 &
M - EARE 1 BN TR ASREAT S, 50 -
L A#ET 3602 HDEN % BHI O R IGH A &
7z, PRl 2 D Lo FRER LS 1EEUN
DEFTHE LR L OMT, JHERISHRE SN A
B (p<00l) D7,

z =

84E 6 1 H O&EFHR b, BRINICER D H 2 AHHI
PR O H IR E AT R D 1.1% Tho7z. Th
&, HARNZBT 2 BB R o s (AR
% 128%, e 1.32%) 12I1FIF—%T 5.

A DUROFEER T, 7 H 5 0L 9,138 %4120
W OHEY (1976 4E~1984 4F) T 1gG YO AHHIBT
AR D X 13/42 (31.0%) & 72Dk L, 44
v 7 —OHEFITIZ10/89 (112%) THA. fiD e b
v 7Y YEREOERIZX i D PRI X 5 HDFN
IR LT0B EBDbNRBYY. Lo LIERSER - BE
bk <, AR 10 Bh 7 BICHEHEZEL, K
4 ZAZEIMAEEAENE S W7z, B D PURR PRl 10
4 54T, NLWERID ¢ MuEra 7)) ki
S5 OBARESH Y, 341 Rh (D) B HEIZBEC
P D HiA itk Tdh o 72, 72 1 I3 RZ B TR
W2 T Rh(D) Batk, Bt D BudkBaEASHIBg L 72,
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Table 2 Data for mothers and infants in 21 cases of hemolytic disease of the fetus and newborn.
Case Mother Baby
No. | ABo Antibody | Titer*! | Preg.*2 | ABO | IAT | DAT | FT*3 | ET*4 | NT*> | PT*6 | v*7 |BW (g) | GW |Hb*®|Th*?| Apgar
1| B D+C 128 | GIPO B [ (H)| (H) | (+) | (=) | (=) | (+) | (+) | 209 |32w2d | 7.1 | 116 | 9/9
2| A Jr? 16 | G3P2 O | (H) | (N | ()| (=) (=) | (=) ] ()| 2506 |37wbd | 90 18 | 8/9
*a3 | A M NE*f | GOPO A () E) ] (=) ] (F)y | (H) [ (H) ] (—) ] 2620 | 38wbd | 46 | 219 | 9/9
*bg | B E+c 128 | G2P2 Bl ()| (=) ()] (=) | (+) ] (+) | 3332 |37w3d | 90 | 21.8 | 8/9
5| B E+c 409 | G2P2 B [ ()| (H) ]| (=) ] (+FH) | (=) | (=) ] ()| 3368 |38w2d | 7.7 | 136 | 8/9
6| A C+e NE*f | G6P2 Al | =) ) =) | (+) | (+) ] 4110 |41wld | 74 | 180 | 8/9
*7 A D 128 | GIP1? | A | ()| () | (=) | (+) | (=) | (+) | (=) | 3282 |38wld | 55 | 164 | 8/9
*g | A D 128 | GOPO? | A [(H) | () | (=) | (=) | (+) | (+) | (+) | 3278 | 38W? 64 | 185 | 8/9
91 O D 512 G1P0 O | (H) | (B | (=) ] (=) | (+) | (=) | (+)| 2230 |34w2d | 68 | 134 | 8/9
10 A Jr? 32 G2P2 | AB | () [ () | (=) | (=) | (£) | (=) | (+) | 1980 |29w0Od | 68 | 143 | 5/8
1| B E+c 64 | GIP1 B | (H)| ()| &) (=) ] (=) ] (+) | (+)] 3194 | 37wld| 69 | 182 | 8/9
12| O D 32 G5P0 AL EH | ) (=) (=) (+) ] (+) | 2764 | 40w0d | 130 | 142 | 8/9
*13 | B D 512 GIP1 | AB | (F) | (F) | (=) | (=) | (=) | (+) | (+) | 2494 | 38wOd | 69 | 197 | 8/9
14| B Cte 8 | G3P3 B [ (H)| ()] (=) | (=) ] (=) | (+) | ()| 3358 |40wbd | 124 | 150 | 8/9
15| O E+c 16 | GIP1 B [ (H) | (H) | (=) ] (=) | (=) | (+) | (=) | 2384 | 36w6d | 182 | 158 | 8/9
16| O E 16 | G7P2 Al H | =) (=) (=) [ ()] (=) ] 323 |38w0d | 17.1 | 188 | 8/9
7] A E 512 | GIPL | O [ ()| ()| (=) | (=) | (=) | (+) | (=) | 3122 |38wld | 146 | 217 | 8/9
18| A K 32 GOPO Al | )] (=) ] (=) | (=) | (+) | (=) | 309 |37wbd | 134 | 172 | 6/8
19 A Di? 32 G2P1 AL EH | )] (=) ] (=) ] ()] (=) ] 2802 |39whd | 138 | 156 | 6/9
20| O Jr? 32 GOPO O | (H) | (H) | (=) ] (=) | (=) | (+) | (=) | 2844 | 39wbd | 157 | 168 | 9/10
21| A D+C 64 | G2P1 B | (B (H) ] ()] (=) (=) (=) | (+)| 2932 |38w3d| 90 | 176 | 8/9
*1 Maximum antibody titer.
*2 History of pregnancy.
*3 FT = Fetal transfusion.
*4 BT =Exchange transfusion.
*5 NT = Neonatal transfusion
*6 PT = Phototherapy.
*7 y-globulin therapy.
*3 Neonatal hemoglobin level (minimum).
*9 Neonatal total hemoglobin level (maximum).
*a Transported mother.
*b The second infant of Patient 11.
*¢ The second infant of Patient 8.
*d Did not have a pregnancy health check.
*¢ Did not receive Human Immunoglobulin anti-D.
*f NE =Not examined.
N 16
anti-Jr® 3
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Fig. 3 Irregular antibody titers and the treatment status of infants.
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HEMOLYTIC DISEASE OF THE NEWBORN IN INFANTS OF MOTHERS
WITH IRREGULAR ANTIBODIES

Chikako Inaoka", Takeshi Yahara" and Masahiro Yasui'?

YSection of Laboratory Transfusion and Cell Management, Osaka Medical Center and Research Institute for Maternal
and Child Health

“Division of Hematology and Oncology, Osaka Medical Center and Research Institute for Maternal and Child Health

Abstract:

For pregnant and nursing women who were screened for irregular antibodies at our center, the kinds of irregu-
lar antibodies, incidence of hemolytic disease of the newborn, and its treatment (fetal transfusion, exchange transfu-
sion, neonatal transfusion, phototherapy, and immunoglobulin therapy) were tabulated and analyzed.

A total of 13,902 serum samples were screened for irregular antibodies between February 2003 and July 2011.
Of these samples, 279 (2.0%) were positive for irregular antibodies (excluding cold antibodies). Eighty-nine (1.1%) of
8,251 women had irregular antibodies: 47 (52.8%), 19 (21.3%), 15 (16.9%), and 8 (9.0%) had antibodies to Rh, MNSs, other,
and unidentified antigens, respectively. Of the 83 infants of these women, 21 (25.3 %) required treatment, and 10 (12.0%)
received fetal, exchange, or neonatal transfusion. The rate of treatment was significantly higher in the infants of moth-
ers with anti-D antibodies or anti-Rh complex antibodies than in those of mothers with other irregular antibodies. In
addition, the former group of infants more frequently required blood transfusion. The infants of mothers with anti-

M or anti-Jr* antibodies had severe hemolytic disease.

Keywords:
Irregular antibodies, Alloimmunity, Maternal-fetal blood group incompatibility, Hemolytic disease of the newborn
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