Japanese Journal of Transfusion and Cell Therapy, Vol. 70. No. 4 70(4) : 502—508, 2024

— [ERIERES]

BBEFRN E [CKDIMERBMERZBICTT D 18C YT IS5 AR

Case Report—

g B ARV ORI W AT W Wwm R
RN RROED AR R W I A
ik

AHAIPUARIC & 2 a4 R Em s R (Hemolytic Disease of the Fetus and Newborn : HDEN) Tl Pufffili &
[gCH T2 FADENIL ) BREFEIZRL L. SHYSEETIEIE 128 ol & ) A L2 RIconT, @5
WA M ASEAT L, A% 11 0 HISRMERER A6 S —EEid Hb iodE 22072 00 51 HH F TICHUE
MLASEST U 72AEB 2 328 L7z, AFEBNZ DO WTRIBD IgG ¥ 7 27 5 AMENT & MERE ARER, Wl o R oRIEkE
2 REREI I E LIRRE & OBIFRICO W TR 24T - 72.

FEMTHRE S & BERIEIC TgGl BB E A S, HEROEERIZOWTIHEEZ R LTz, @il &0 R ok
MBRFANT R DK 28% T T T LTz, 51 HHTIZH 50% T THWIML Twi.

AIEBNZ B TRIEMEIEMASEST LB & LT IgCl WO E Th ) HMEROEALK PR TH - - F03E 2
ST F AR E A Uz A SN2 BoRIMERICHT LEAE L TOZ2t E e L3k L%
ZbNhiz.

w11l IgGl B PRI & 5 HDEN TR RN 2 #8802 2 D 0, ABABUED 1gG %77 7 A fFNTIE

HDFN OJRREHEZR D —B) & 72 B HetEATRE S 7z,

F—0— R ABAGUE, RREHAEREIYRE, IoGH 77 A, 7u—% 4 MR MY —, HEREARE

IEC &I

AHABURIC & 2 a5 A VL i 2 (Hemolytic
Disease of the Fetus and Newborn : HDFN) (ZHiko
FI, Jfili, 1gG ¥ 7 7 5 ADENIC X 0 TERERE AR 72
5 Sk A IR OB E A3 RICRAT L 721,
FEFEVE VA M A M ASHEAT L7ER 2 888k L, Flow
Cytometer (FCM) # M\ 72 1gG ¥ 727 5 AT B &
U HERE A 3ER (Monocyte Monolayer Assay : MMA),
T OB I AR MERGRAF = ORI 2 17\, Al
BARIZOWTHE 21T o 2D THS T 5. e BERAW
% W TRIT IS DWW T Y PR R SO T,
BEMBEENSCTER LA GRiEE S S23027).
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B RiR: (DCCee), Mk & Y 4E4K 29 3 6 H THL E O

K25 16 5 F TEA L7720 4k /a2 S hi.
LItk E+ T 0 RIERZ W72 TR & 5 RSB0
MR 7 v 7)) 2 BB THUAMM 2 9206, #F 8 H
VG VR B A R R I B IR I 2R o0 b AR T
MEFITFEO 5N h o> 72d OOULR 38 #H 0 H THufk
filiAs 128 5 £ CEA L2720, B HIZH YR T
Iz,

1% 2538g D& B, Apgarscore & 147 &, 5
i 8 AL ML A B RR, (DCcEe) TH -7z,
ERE, T-Bil : 39mg/I, Hb : 14.2g/dl & FEE 2 EMAT
RIIRoT, HEiira7) YRl (DAT) Btk (L
HiPH 4+, PUIgG 1 4+, PUC3d - Btk WL 21,
o m#Erhdt E Buidili 16 £52>2 o gR MERBTAFAERA
BRICTHLE Z 5B 727204 FE NICU IZHIH ABE & 72 -
7o, 2Ok, W L RICR A I MSEST, OGREE
I2& ) TBilog#E%2#H 5 b dayll (2 Hb = 7.1g/dl
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Fig. 1 oK

¥ CTHF, 4% L7 Ir-RBC-LR-1 (A RR) 20m!
232 HIZH 720 & 3 - S 7z, BRIz i Hb

152g/d] % Tt LBEE. daybl OFk 7 + 10— THY
Hb : 88g/dl T T RO HN72H DD, RBC 45
2479 2 &7 < day79 i Hb : 132g/d] % THRED,

Do #EITI3O bk o7z (Fig. 1).

B &

OBHEBLCRMFPHRE O 1g6 TV 7 XEH

IML4E 100p 126 L CTH 1% IS % L 72 RiR;, ReR:
(DccEE) @R IMER 10ul, K'Y =F L 2 7)) 3 — Vil
(PEG. &=+ 7 1 v 2 ABEM SR SHE) 1000l 2 380
L 37C T 15 430l 4 [MIpei%, 100 54 L 72 Sheep
Anti-Human IgG1~1gG4 pAb-FITC (Binding Site #1:)
% 50ul oM. iRk 15 45 B RS %, FACS Verse
(HRXZ b ¥ 74 v F 2y US4 12 THOL
JEEE, 1gGl~I1gG4 1I2B1) 5 R.Ry/RR D HEILIRE
fliz e L S/N I 20 DL EZFpSEd ) & L7-.

@OROFMERICHEE UM E D 1g6 YT 5 X8R

WARIMERZ 1% (A%, & 10ul 2 4 [Pk, Lid
DOD 1gG ¥ 77 5 ADRIEB LV PBS % 50ul 3 2%
mL7z0% Fid & RS S 872, PBS 2L 7z
WROFRIMERD FEHR A % Bt i (Negative Control :
NC) L, &1gGH 72 I ADHNMEMIIHT 2
S/N a7z,

@MMA

5 O DS L7230 EE S 72 5 v MMA 2 %t
L7z BIRoI#E % v 72 B ERORZEIT OV TIE PKH
67 3% 15 (Green Fluorescent Cell Linker Kit, Sigma-
Aldrich 1) TEER L 72 ReR ARIMER Tl 2 R L, &
nENUEE 50ul & PEGLOOW! % @M, 37C T 15 4

iz, 1gG BAERIMERZ FRE L 7. 2 BROKRMEKZ
AW EEROBEH D W TIZELIC BB Sk o 1gG1
UL E DIEAE SN T WA 7230 PKHO7 o FiAT Tt L
b0 L7,

W T ADIMLIE A & 778 L 7= ko RPMI1640
TR % 1gG BAEARIMER & RAL CO A v F 2= —
WT37C, 1RMREE L. BiElED%, PE/Cy7-
$L CD14 (PE/Cyanine7 anti-human CD14 Antibody,
Biolegend 1) % W CTHLIERO et 2 7\, X #liC PE/
Cy7 (CD14) %, Y il FITC (PKH67) % BB X4
WG SRk & 7 o 723 2 B A & L CT L 72

@& % O B O T MR EfFH

WBOARIMERTER L ICIEZPE OBEAREX TW A 720
cHURBEZNIT T 2H L Lz, BBXURR, RR. O
IR % PE 12 ADVIA™120RBC/PLT AR (SIE-
MENS Healthineers #k\& k) TR, # 1% (ZHR4E.
HRMER 10W] €/ 70 —F ViicTa—(EL7A40
AR S AL 50l & 4C T 30 . P,
(x100) Anti-IgM pAb-FITC (MEDICAL & BIOLOGI-
CAL LABORATORIES CO.) 50ul T % = L, RiR,
B LU RRIRIMERD 75345 55 99% AL & 72 2 5Ed & Bk
Fsthdg & U C R IMER &4 % AT L 72,

B R

OB#BEBLCRMFPRE O 1g6 YT 7 T XEiR

R o BB L OO % Table 1 1277, 1gG
YT T ADKENS, FEEE B I 1gGl BOPL E A5
&, BB DY A5 255 12D FCM @ ©
b IgGl HDBEIMAFRD &7z, BEHIMAE D IgGl 1
PETE AT (3830 H) 2%k b E\ il (IgGl : S/N=79.61)
ML, MAERO R OMIZ IgG] © S/N=3169 & ’:#
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Table 1 REBB X OWRIMEEH OHLE Hufkflli, IgG 727 7 X, MMA A5 4

R

IgG¥ 725 A (S/N)

-
BLO ki ik
AR H % IgG1 1gG2 1gG3 IgG4 ©
236 H 2 - - - - -
- 27 6 H 16 - - - - -
RERLIAE 2934 6 H 32 46.29 1.29 1.26 1.30 13.33
343 0H 64 65.30 1.09 1.04 1.07 29.61
36 0 H 64 66.29 1.02 1.02 1.03 25.65
38 0H 128 79.61 1.02 1.08 1.00 50.90
FEHBEH 64 71.31 1.06 112 1.00 46.34
day0 16 31.69 1.00 0.86 0.86 2739
Y i
R day51 1 8.54 1.12 1.12 1.02 5.11
— (MR T OB O 720 K I
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30,00 .‘_" r=0.90 20 y r=0.84 20
2000 | p<0.05 o p<0.05 F_O'Sz_
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0,00 0 0
0 50 100 150 0 50 100 150 000 0,00 10000
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(a) Hifhili & 1gGl (b) Pifhfii £ MMA (c) IgGl ¥ MMA
Fig. 2 RIS BT 2 Hufidil - IgGl - MMA O AHE
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Events Events Events Events o Events Events
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oI P 4 o fiop1 [ owep2il P wprji P ! e 1 w R B
o 2311 Y o2l "m Mf—-—r AlL §/N= 159 s M All: S/N=1.58 ALl S/N- 162 i Al S/N= 149
o P1:91.9% | g |} P1:57.0% S0 | Py aoa | PL157% | & %o P1:8.50% Sao |f  P1:0.03%
. 3 ;x [ P2: 42.3% g :: +83.5% P2: 83.5% 8 o] by oo S P2: 99.5%
= ) - 2
o T ;I';,- T M e i T S T R i~ e i T
FITC-A FITC-A FITC-A FITC-A FITC-A
Fig. 3 WARIMEKIZHEG LTV 25 E Ot 1gGl & Hv27z FCM f##r

DEIZ AR TH 4 B D IMAE Il S vz, 72
BORBIZHBWT, day5l 1I2BWT b oIzt
Al - 1gGl OV HAER X DK T2 b1 b
A%, IgGl BOPLE i ST 5.

AREEFTld 2N SRR oI 2 v 72 Piikili & 1gG
H 77 5 ZFM (1gGl fil) 122 W TE WA (r=0.90,
p<0.05) 2% 57z (Fig 2).

QROFMIKICHEALEMED I YTV TR

WARIMERIZ DO WT D 1gGl RIDPL E 25K S, f#AT
L7z A b7 T L2387 — % Fig 312, 1gGl & MMA,

Hb i & O % Fig 4 129, IgGl &AE = 1 day0
A b < (S/N=16.83), DIk RBC #%5-1i £ Tid Hb
ED WA & AR E T % 7D 7z, WP - 2 O3
Blzow TS5 S/N=700 (dayll) & LT,
LI C S/N=159 (dayl4), 149 (day22) &L w
WODWRDLENI=L DD, day37 HE ) HOBHE L, day
51 TIX S/N=1.62 £ THIML T\W7z. day79 & b FFO%%
AME I HFRD S dayl42 T S/N=1.24 & i HiE &
%) DAT b Bl Tz,
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Fig. 5

3®MMA

FEHLMAE % F v 72 MMA OBGEEC ST 3
BIZONTEHEFD FA UHEERTAR b 5\ i (50.9%)
R L7z FoWAERO R IMAE 2 Fv 728G cia g
B HT O RRBLIAE OB KPR AR & 72 B 274% &
R L7228 daybl Tl 5.11% KMl E 72 - 7.

B o i 4E % JH v 72 MMA O fE 2o w T b IgG
77 T AT & RIRRICPUAMT & IEOMBIAE b
(Fig.2).

WoRkinEkz Huw7z MMA IZoWTIEHBAERZ LD
10% HiRZHER L THE D, Wi b#EomRE 2 Ick
LR R IOET A L L E X O N DK R E
oz,

@ 1% O B O 7 MERE fE4R

Rhe PUREI G OHRE % Fig 4 12, ¥ % Fig 5 IR
Wi 2 HI#o RBC #ilif4 2 B & OARMERES 258 27.9%
F T LTW22s day37 B & O LAEIN % 720,
L% A U7z daybl 1213 53.6% T CTHIN, Z Dkl
B ot e LB ARMKOEE S RA L, dayld2
WAL S 72 AR MMERASITIZTH I LT w7z,

Yoo AR MlLER: 36.3%
Ja @ Rhe LIS G PR ILER AT

W ARIMER: 53.6% Yo RIER: 77.8% Yo RIMER: 99.7%

z =

AIEFNZ BN, BROMEEL vz 1gGCH 727 5
AFENT OFER 2 ST E Huikfii & 1gGl OEICIEDMHE %
A7z Z LB FCM 2 X BT R ORI E D A 72
5%, mNAREEHZ X DFEIICRKIL Wb 0EE
bz,

REBLIMAE % F v 72 MMA ORGEHZ D W TEHTIRM K
O 1gGl O3 & LI E AR OB AEED S Twn
B0, KT 509% & E O S OWRED TILE
MERITHEE LTI L=V — v EEZ ONLHEE
ThHo7-.

IMLET O YA DWW TR IMER KT O 1gGl fEAE 1L HE
L IRT 23007275, 2O DAT 331 1gG #3EIC
LT 4+ DESEE R LTz (Fig4). ZORH5 IgGl
EDIETIIHL E HEAE L 72 B ORMIRA EE S W72 2
LICEDELZD DLEHEEEINS. F-mMEZ XD
DAT A5 PEAL L 72 B oW TR S 172 E- sk
HEEDWOME T O 70% Vb2 b 7=2Fc X b, ik
MERAEERISH T 5 1gGl DBIEEIME T L7zb D& E 2
DY (s

WIZ daybl F TS EEIMAHEST L 72122 Wn T,
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Table 2 #ifi#% ¢ Rhe HEEH 551 L7z 8 Hb 1l

H % J& Rhe ?ETH S Hb e JE Hb FllE A&

Fatrisks (%) (g/dl) (g/)
dayll g ML T 99.8 71 71
dayl2 itz 1 H 41.7 116 438
dayl4 Wl 2 0 279 152 4.2
day22 iz 11 0 280 130 36
day37 iz 26 H 36.3 9.7 35
day51 il 40 H 536 88 47
day79 iz 68 H 7738 132 103
dayl42 ez 131 A 99.7 140 14.0

fif% Hb i & Rhe PUFR ORI S BOTH Hb w4 &
WL72k A, day37 £ TIZ35g/dl FTERTF LTV
(Table2). L L7%Z&A5 daydl I2B W TidFilll Hb
EHREAN4T7g/dl FTLERLTBY, Zor»b day
37 Bt £ COEIMIIHL E 12 X AEIMASEST L, daybl
BB A EIMIZZENF TOEMIC X A HRIMEROH
L I S N ARIMER O, FIZ RO MAA T4
THholzlcOELdbDLEZON. TNOLERT
L LTIgGl R A 7T 287 — 2 (Fig.3) 1B
WT NC 2899% & 70 % 5HI & Bk (P2), 1Dl k
D% P1 & LTH —F 4 ¥ 7 LB, dayld 55
day37 % TlZ 164~15.7% DORMIERAFHIERICH Y, Z
DO WARIMERE A (27.9~36.3%) 1215 5 1gGl Bdf:
ARIERE % H85 2 & o HRIEkIZH 58.8~43.4% A5t
E 2B/ S Ut T 72 2sb Ao 72, — 75T daybl
IZDOWTIE P 85% £ THA L THY MDA A3
% & WRIMERAIC 5 © % TgGl BAEAR I Bk 1% 15.9%
FTRFLTWz, BMEFORE 21 REETIRTL
TWie b E%EZB LK, daybl TIHLE LK 5
MOFEZ/NS L RY, Bl S 7 RMEROFH & 2
DFEMPEEREA I X D 2172 Hb O T 24 U 72
o EHESEINT. IgGl O P ME—#& iz 14~21
HEEE L SNTW5 28 REFICBWTIZS50 HEL LD
PURAFRAE L T2 ), BAT L 725k Jifiiic
X BWBENEZ SN WIS N RMERIZ DO W
TEK 37 HRERAET 5 & ENTW L0, RIERIZ
BT HEIMEAD SH 2 LT A0 S, i 131
AHICHELTWS Z L2 SHBOMEGTH - 7
EEZ LN

WoOMRIMERZ H 72 MMA OfEESEB OB R
ETEEELZ2H & LT, HEROEAFIPUAME & 1gG
VTG AORBEZIRTWEIEZ O KA
DB\BFEOMFHIB VT D IgG3 MOBURIEIMTH -
THAERPENMEZRTOITHL, IgGl BTIE LD
EI T D HEEIMEAL 2 HHIDFED L, F
7B X 2 BB oW T b I T o BEBLIMAE (B
KA 128 1) % 7285 T 1gGl 1 S/N=79.61 (MMA :

50.9%) & 7z o 72FIH LT, HARO o HRImERE
FIZHE L TW22H E 1 1gGl : S/N=1683 (MMA=
9.29), Woi#Ed (Bukifili 16 £5) CHFNAPE X
IgGl : S/N=31.69 (MMA=27.39%) T&H-7-HH»r 51
24T L7290 E UM% & AR IMER & I E U5 L Tw
HEENS, WTNON MMA O3 B2 i
Wk & DARME & 2o F2FAE 2 Sz, AEHIDE
R IgGH 727 5 A3 IgGl £ 1 1gG3 HRIZDOWTHE
MASEREAL T B fEBtEA s SN TH 2, Uk TD 1gG3
BRI OPE Di' © HDFN JEBINIZ BTl B AT HIAERE X
) EREA I % G20, SIS & 7 o 7o Bl % #%
B LT W R IR TgGl B R 03 E Al AR
2D W TP 64~128 fi5Tdd - T b MAE RN % R
L7zb 0%, EHEHEE L T2 o/l % 2 LKl
IR AR MEREG M ATFENE S N7z FHBIAHRE " EhTw»
5. Wik OWWEREDL RAR Y, 2o 0@ % IS
FHT B LI L VA, S OFEFID 51 1gGl Bl
Pofkix MMA M % 7% LR BRI L Z 720 2 v
BAICBWTYH, BEMISEMAETS 2 ThEME D %
A BN 7z, 72 RBC il 12 BT b M A§
BYRD— M 72 1gG ¥ 7 7 T A D90 % 2 A7
LTz 5, 1gGl Bl FifRIZ O T HDFN 0¥k
R % E 2 725 A 0 X ) BRI 2 # Blgt o O Z A
RIS N7z,

¥

FCM #JH\\72 1gG ¥ 7 27 5 A DHIE R, fiifiroE
P REICENTB Y, ABPURRA OB X
O"HDFN Z3$E3 5 W HetEAid 5 IRz B v Ttk
% FEMT A FITIRFSE P B X IR o AR ORI
1B - BEGRIROHERITEL O Z L AE 2 S,
EFO COI PR : R SCRENE I LTI 2 L
BEE L AMENE AR 4, 5 4 H AL - ML 2 B R
FeHEAESSE 7 & NS A 4 4E LA 5 5L BRI FARMIE & 0
WA 2 CEBL F L7
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IgG SUBCLASS ANALYSIS FOR NEONATAL HEMOLYTIC DISEASE CAUSED BY
MATERNAL ANTI-E

Hidekazu Hasunuma", Tomoko Ishida", Hiroki Otaki", Youichi Iwashita", Tamotsu Machida”,

Sanshiro Nakao®, Mizuki Nonaka®, Sayaka Suzuki®, Akiko Takashima”,

Yasuhiro Kawase" and Naomi Shimizu"?

YDivision of Blood Transfusion, Toho University Sakura Medical Center
“Department of Hematology, Toho University Sakura Medical Center
“Department of Obstetrics and Gynecology, Toho University Sakura Medical Center

"Department of Pediatrics, Toho University Sakura Medical Center

Abstract:

We experienced a case of hemolytic anemia in a baby at late onset from a pregnant woman with anti-E titer, 128
times. Red blood cell (RBC) transfusion performed on day 11 after birth resulted in an improvement in hemoglobin,
but anemia recurred 51 days later. We measured the IgG subclass and conducted a Monocyte Monolayer Assay
(MMA) over time, and then analyzed the association of the condition of the mother and the child’s RBC ratio post-
transfusion.

Anti-E of the mother and the baby were of the IgG1 type, and MMA rates were low in both.

The delayed progression and recurrence of hemolysis in this case were due to the low MMA, resulting from the
anti-E derived from IgGl type, and because the remaining anti-E reacted with the baby’s RBCs that were regener-
ated after transfusion.

Neonatal hemolytic disease caused by anti-E, high-titer IgG1 requires long-term follow-up. Analysis of IgG sub-
classes of irregular antibodies in pregnant women may help predict the pathology of Hemolytic Disease of the Fetus
and Newborn (HDEN).

Keywords:
irregular antibody, hemolytic disease of the fetus and newborn, IgG subclass, flow cytometry,

monocyte monolayer assay

(©2024 The Japan Society of Transfusion Medicine and Cell Therapy
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