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Case report of anti-Jr2 antibody positive pregnancy carried out
intrauterine fetal blood transfusion
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P Jra FukiL, SHEEHUR TH D Jra HURIZKRF
T ABANGUA T, — MR VA RS e
#  (hemolytic disease of the fetus and
newborn (HDFN) ) % J5Ed 2 mlREMEIZAER
LENTWD, AR EAMH Jra FUROIFAE
T, HEOREAIN A X 72 U7 ER] 2 #8855k L
oo HEBNT 27 MROREEL (G2P1) T, ARk
17 WORE R TRECHT Jra HUAAMIT 512 £5 L @&
fE% 2L, MCA-PSV (middle cerebral artery
peak systolic velocity) & EfE TH-7= (1.60
MoM (multiples of the median) ) . [EHE I
WABIEE L, MR 30 ORI CTRRILOLAS
Jefee z 78D = IR R 217 - 7o, Witz

MCA-PSV fEAF E5- L7720, 4k 32 O
RO EUIRIR ORI TICE ~ 72, RId 1,677

g BIRC. Hb X 10.0 g/ldl TH-7-, EHD
FEATC L, MERAR M EkE AR (RPD 1R T
MEULE EIER . BERERELKETH-
22 en, BRIREMOBF & LA O S
ITMERN TH D Z ENRB I T,

Abstract

Anti-Jra antibody is a rare type of red cell
alloimmunization associated with pregnancy,
but it rarely induces hemolytic disease of the
fetus and newborn (HDFN). We report a case
of severe fetal anemia caused by high-titer
anti-Jra antibody. The patient was 27 years
old and multigravida (G2P1). The anti-Jra
titer was x512 and the MCA-PSV (middle

cerebral artery peak systolic velocity) was



high (1.60 MoM (multiples of the median)) at
the 17th gestational week. At the 30th
gestational week, intrauterine fetal blood
transfusion was carried out for deteriorating
fetal heart function. Although blood
transfusion was performed, an increasing
MCA-PSV value and poor heart function
were noted again at the 32th gestational
week, leading to cesarean section. The
neonate was a 1677 g male with moderate
anemia (Hb 10.0 g/dl). The low reticulocyte
production index (RPI), normal level of total
bilirubin and low level of monocyte
phagocytosis assay suggested that the fetal

anemia was caused not by hemolysis but by

other mechanism.
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MEFRN 69 2 AR, R G
EBROWMPICDIRK & 725 & &bz, IR
FraERBMmIERE A (hemolytic disease of the
fetus and newborn: HDFN) DO3JEY 2 7 %
ALTWD, FHAMUAE LTRBMELRD
»2% Rh (D) HiJR
Z O, HT Kell FUELHL B, 5T ¢ Hilke &
t HDFN OFIEICEDL Z ERmbnTnD
v, —J, mBEEFRTHD Jra HUFIZHT D
AHAFUARIZ SV TIE, HDFN & OBSE D
FIREMEIHR N & STV A% 2 RpC EEA M
rElTILbdboEEnD 3, A, ML
1 B U750 Jra FURGVEIEIR 2 #8R L7 T
WET 2,
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FTANE FIEHIT W, H 1 AR BRI
PURRYETH o7, A EIDOIEIRPIIR A T M
Coombs FERIGME (8 fi7) T. A 16 IH DIRF AN

T 256 fFICEW L2 72D Y BEICHEIT & e o7z,
ML 2R (BEBE 17 ) © MCA-PSV
(middle artery peak
velocity) 1 37.2 cm/s (1.60 MoM (multiples
of the Median) ) & E&-. RHRIFURILH AR
TFAETORAIC LV T I Uik & FE S iz,

cerebral systolic

IR 2B 8 L, MCA-PSV i, Hiiiffids &
OVDBERE 2 5T L 72728 HIHEICRISEIZ 21T -

7o PUARAMIX 512 % TR, MCA-PSV flIX
1.55-2 MoM Hiitk THER L7z (Fig. 1) . AEiR
30 M DR TLPEK (CTAR: cardiothoracic
area ratio 53.4%) & & HITLFHEEOIE, £
LT, KEWRF L OMMEIRD Frdm B 9L K 278
JRIBEMIZ & b7 5wt ARE L2l 4t

W% A ZE L, MR B A TR R

\ZHARE & 72 o 70, #EMR 3138 0 B, Jf Vi e
AT OISR M Het 75 14.7%. Hb 5.1 g/dL
Th2nIZ L amR L, a2 filT S 7z
(O % - RhD BGtt « Jra i 25 mL) , @i
% O ER R ML Het 51X 21%. Hb 7.6 g/dL C,
MCA-PSV i i3 i fL §f © 74.4 cm/s (1.75
MoM) %5 59.0 em/s (1.39 MoM) (283 L7z,
Je g% 8 Hf&E L 7= T MCA-PSV fi
(ZFE LS (1.56 MoM) . S 51T, DYEKRD
R Do, HFEic T 2 R E B
REJ) & DFRNDE WV TH B A BIR L, 4EiR
32 i 0 P BUIBIN 2 fifT L7c, 7ods, 4E
A% I FERFBE4T L 72 NST (non-stress
test) TlL. sinusoidal pattern O HE T4 5
g7z,
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T < 3 ‘
zi::: . xl i 2 Shil 2T, FCM (flow cytometry) % & PCR
i?wj: o] " —oven| (polymerase chain reaction) 7% H\ THiaET
w3d | 203 ) i |
28w3d | 160 e s s s Ly VAOSRMER Jra HURIXBEMETH D Z L A
0wld | 158 sl

Mari G et al, N Engld Med 2000:H29- 14 FI'LA L 7:_ (Flg 3)

Fig. 1: MCA-PSV

FLFRLE < filke (HIRO-179) ff;ffl_i{tﬁi jiJr* (HIRO-133)
I3 H R 39.9 cm (-0.9SD) | {A#E 1677 g (- -5; Tt
0.4SD) . il 30 cm (0.5SD) . 77 H— A= J%‘.Ia;fm?— : A
7 919 DB ThH 7, IEHm Hb 8.6 g/dL, H—T
FHBIFCHA 256 5. B4 WML Hb10.0 Tl
g/dL, Hect 29.6%C. @ik RMEK 3.5%. RPI | ; e
(reticulocyte production index) 1% 1.3% & 1% >

T. # Bil {8 1.8 mg/dL. LDH 269 U/L T

BTt 7o v 2 ik v 2 — 5

Hotl-, HEHZDLTa—TiX, BED =LK Fig. 3: presence of Jra antigen of the neonate
RN A B =AY, BNP fEITIE K (27.8 (Flow Cytometry method)

pg/mL) TH o7z, Wikt LT, HAEYRIZHK Jk (a+) HUGEIKIZ gate Z0>F, sorting L7-
MmEREG M (10 mL/kg) ZHifT, H#ERE 4 B, MERCTPD FCM AT

¥ Bil fEAY 14.0 mg/dL (2 L5 L7272 ek
EERAT L, ZO%IIRICHE: <&l L7

(Fig. 2) S5z, Jraiifnt (ABCG2 #sT) D7)
o o % RN 2 AT o TR R BRI 376C/T, I
N ‘ l Eé 376C/IC TH V. FHE 1515delC O~F 1
\%E"'z g G TH o7 (Fig. 4) . JrafirofrEbicix
ég i n 2 376C ( h ) ® T () ~OEHIE
2 0 5L, F£7=, 376 FHEIELSMZ S null BIzxt
" 2 3 4. 5 6 7 8 EIL’: I+ 57 Vv (1723C>T, 1515delC %5) 737F
% ETHIENHBNTND Y,

Fig. 2: neonatal course
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Fig. 4: PCR analysis

BT, B Jre HUkD 1IgG 77 T R(Zo
WCHRTHD E, £ 727 7 A% 1gGl T
o7z (Fig. b) , £/, WilLoOAEOFEIZ
DNWTHE L7 HERE R A (phagocytosis
assay) Tli&. #t D HikZHWTHE= >~ b
7—L (ARE%E 87.3%) Loy hr—
(BRE 1.7%) ZREL, ARE 40%L T A2
PE, 60%LL EZFGME L DER LT H 2 TR ML
EREHM, Fx THELEZE A, 4.9%.
4.3% LIRIETH 7z, HU Jra FURTOREHES
H— EDIRG A, HIRICE 2A8EDOKS
IEENTH D Z Eprani (Fig. 6) 9,

Nk H

.J.L,IL_ N Sample| NC | S/N
lgGl | 154 33 16

. 1g62 | 62 | 29 | 21
g6 IgGi4 1663 | 62 | 31 | 20
| lg6d | 29 | 27 | 11

Fig. 5: IgG subclasses of anti-Jra antibody
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in maternal blood sample
Black line: negative control, Green line:
positive control, Red line: maternal sample

S/N: 2= positive, <2 negative.

Negative Control Positive Control(Anti-D)
v AR 1.7% :::Iﬁﬁ;g;, 187306 vn e

!
gl
|

Anti-Jr* (HIRO-248) Ifﬁ'ﬁ, i

Ann lr fHIRO 133) R 1500 7 fRK:43%
gi T 5.0% -_-; L

o O 34%

H H; I ﬁii‘?-i. -:J;r_‘.r; T e 2 - ,gr
Fig. 6: phagocytosis assay.
percentage of phagosytosis: =40% negative,

60% = positive
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RMER MR L, B E T 36 FEHDFEE
o, BURE LT 353 FEEEMAFET S 0, Jra
PURIX 1970 4EIZ Stroup HIZL VW E ARSI
W ERSIEREERE & 5 EEEDRT 7,

HANZET 2 Jra fUlfotsEIE 0.03%~
0.12% & S, RBEEL NN ERMbA
TV 2, [FfEFTAE (RHRIGUE) DOFEAIZN
72 D EAERRIEICIZ @Y S0 . — IR A
i, LT, &9 DL EHRF ORI 55
(REEMEGIm) Th o, AEOH Jrefiik TH S
D, AR BAHRDSEIEORE L 72 D
ZENEL, i, YERTORIERNE N E
WO B STV D 2, AR — R
BWTIEL, BHED Jra HURDBEETHD Z &
x Jre HURBMETH D Z L AR L7203, 2
B HOHIECTH -7z, 72, KD Jra HLFIZ



DWTIERFHETH 5,

HDFN OREMHEEDO—DIZa P T7EITIC
RESNDEREERET HNDLHR, T
D THLIRAE T, AEID 7 — AT TERKIC
LM, ZTOBGIEIRESN TS, HDEN
DELHERIT, FHAGUE TgO»EE 25
MEFRAREGITENR T 0 | Z ORI M
Thd, TOH, AFEOS & TiE, RITE
& &biz, WAL TE U Ve ik X
O LDH & b5 #RAFRMEROEEINZ & 672~
T< %, UL, AROFr—ATiE, Bimos
B ARTETRIZA L TR, AHRBBTAL
B5- 9 28simiE, AHEABUER RS L7 R R
MERZ BN ER LIIET D, SEOT7—AT
DO HERE BHEMA OREFIL negative study T
bHot-, £z, IgG ¥ 727 F 22O ThH, fli
RIEPEREZ I 1gG8 Tid7e <, MmO BEBIT
PEA AT 2 b OO BERA A RE M IARTE MERE DMK

W IgGl NEHLDOTHH-T= 9, ZOREEIE,
P I HUEDOH 7 7 5 213 1gGl MF L A LT,

K2 IgG3 RRO LN LHBRETH D LV )%
DHEL BT, UboZLasbizzxde
. BRI — 2B W TR OB 51X EER &
Ex5,

TlE, AEIOT—AI2BT 2B EE T )
W LTAELTZON2ZD—>2L LT, L draft
RIZ X D ARILERPEA IR D RTREMED B D, R IR

DFRFERRMANNT Jra FURPFEBLS N D720,

REA X 0 4T L7240 Jre HUAMER LZ 0231k
2T DR B D 9, FEERL L TIED
BN, 3B A O T ORETH Jra Hiik
DIRFERARaw=—Z2 Ml L7z &)t 7e
ENTWD 10, RPI BMEETH -7 2 LI13kF
AEE 372 505, BRifRA TEOFIEFEIITo T
RN, BEETIEARN, B, 2oL R
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BRIGUARIZ X 2 & i) o araEvEIC SV T,
Pt Kell HiiE=° IgG BT M ik CHlE ST
W5 112, AT, REmMOFERE LT
FSIVRT 4V A (PB19) PUERBEE L TE
SWENH DN, FRERRNE, ARIO7—AZ
BWTIE, NMHEAPUROFIEIZEE L2729,
ZIOtH e R O A REPEICELE N e Svie o T,
Jif Ve 000 SR DR FR T IV T L HERDY R MM,
I B9 2 OITEER 16 LT, BRED
AR THLZEEBEST DL B, AR —
ZIZEWTIE PB19 ORIV Hi 21T H & T
Holc b F R D,
RIREMOFAN T 503, BAEIXIHR MR
BETHHIEHR VA R ZIEIZL DRI KR
b4 B R A v i i 2 (MCA-PSV) b =1 —
2 L 5 D FEREREM (CTAR., =Rk - TR,
OfBE) . = LT, NST M E/KEOA MO
fili7e EBM B D, MCA-PSV 125\ TiX
1.5 MoM LA k73 a8 LA b oo i R4 ifn. 2 7Rmie
THEIND W, DEREIZOWNT TH DA,
M 725 E LR A Rk L2561
CTAR D, TR O, LFEEDIEE A H
[T 5, £/2. NST [ZBWTiE, RIEAmIC
& B 720 sinusoidal pattern 23HEL L T<L 3,
ARID/r— ARV TIE, 2nd trimester D5
W MCA-PSV fEA EH LTz, HE
EY B L, MCA-PSV fii & LERERT AL %
OF CREli 32 Hét & L7z, D%, MCA-
PSV fEI3X 45 Z &72< 1.5 MoM 2L LT
HeRE . IR VKRR LS HE 2 2 & ikt L
7203, fEiR 30 WIZIZWV D DAREFT RS HBLL
7otz BIREmMIZSAE 572 80 IRILT
HoT,

fi Vg . DS X, AEAE 18-35 TRICEIT D
FREA M T, FRIRERMIC X 0 B Hb #2238 7



g/dL Adii, Het EAMTIR 18-26 i Tld 25%A
i, 26 WL T 30% AN EREL 725, F
7o, o> BAE Het fEIZAEBRAEEAEBIZE L
T 25-35%FLE & L. 2 o®iifai Het O 4 %%
BARONEIICRESNTND, I HIT, i
#%1X MCA-PSV OfEHEMME T+ 5720

fif 7% D> MCA-PSV D7~ h A 7 fEI% 1.32
MoM & 352 & boTNDS 19, SEIDF—
Z Tk, #fAT Het 14.7%. Hb 5.1 g/dL 2 %f
L. Jrafzikii 25 mL A3 < av7-, i et
X Het 21%, Hb 7.6 g/dL, MCA-PSV fEiX
1.39 MoM L& Tnd, L
¥ H T MCA-PSV fliZH LH45 & &b
PERDHEST U722 & 0B L OBRHICE 5 7223,

IR O ML Hb i1 8.6g/dl & &MLy
T L7 ClidZeolz, ARIOF—RIZE
WL, BEOREEmMZR /252D R
7 BB L, MR 32 BIZh oA T
termination ZJEIR L TWDH0, Rk o ¥
A I TNZHONWTIE, HEROEHRE ) 2B &

LA CRRESNDOIRELDEEZ D, 728,

fig Wi M #% o O RMBIEIF/ETIE, BEOMR
WAKIEFITIIARBRTH 72, £ 95%D %
MR ERIHRIIE 272 L TR0 10

W B T o T AT SR O AR BLRIGUARBSME B X
201144 H 1 H25 201849 A 30 HD 74
[F1C 42 BIFIET 223, R VEHE M2 - 7= fEH
XA EOr—ARPH T THoT, i Jra ifk
BETRIZE N TH D OO, BRI RO BEE
BiMAETZLICEEBELTB ZEDRRET
bn, ¥, P Ira FUKIZ X 2R IRE O
RIS TE LT, SBROMENFT=N
Do

L. D%,

FEERIBARE ﬁma$N2w%wu)
221 F $10& F15 7H

RE
P Jra FURBETIRIT, 6 Cldd 5 23 6o
HERMAZSIEEZ L, BRELEET 2L
W5, TOWRFE LT, BELSNO AT =
R L DORGHRE STz,

D P ILTH 30 4 WL RHR AR
TR TR LT

(ZE3CHR)

1. Bowman JM. Treatment options for the
fetus with alloimmune hemolytic disease.
Transfus Med Rev 1990; 4: 191-207

2. VW B Z, EisET-, UL, . Jra A
BIEIRICEB T D50 Jra FLEDRIE - FrA R~
. HEMAEE 1988; 341 636-641
3. fwhd T, R, ZHEM. o x—
2B T D AR RIGURRG A & A= Vs i MER
BIZHOWTOBE. HAE M6 R 5258
2013; 59: 486-491
4. Endo Y, Ito S, Ogiyama Y. Suspected
anemia caused by maternal anti-Jra
antibodies: a case report. Biomark Res 2015;
3:23

5. Ito S, Hishinuma T, Ogiyama Y, et al.
Evaluation of erythrocyte autoantibodies
with flow cytometric phagocytosis assay. Int
J Blood Transfus Immunohematol 2018; 8:
100039Z02512018

6. AR, K7, R, i & < ok
A Wi SIES 4 AR PIERIRSE HOS
HAEAL, 20185 138-141

7. Stroup M, Macllroy M. Jr(a-) five example
of an antibody defining an antigen of high

frequency in Caucasian population. Prog



23rd Ann Meeting Am Ass Blood Banks 1970;
86

8. HiH A, KFF, M. SHrE s R
BRI, Bl SOES 4 . KPP
AU S ESAE, 2018; 598-613

9. Toshimitsu M, Nagaoka S, Kobori S, et al.
Successful management of the fetal anemia
associated with Jra alloimmunization by
intrauterine transfusion of Jr(a+) red blood
cells. Case Rep Obstet Gynecol 2019; 24:
2019: 5174989

10. Fujita S, Kashiwagi H, Tomimatsu T, et
al. Expression levels of ABCG2 on cord red
blood cells and study of fetal anemia
associated with anti-Jra. Transfusion 2016;
56: 1171-1181

11. Vaughan JI, Warwick R, Letsky E, et al.
Erythropoietic suppression in fetal anemia
because of Kell alloimmunization. Am
Obstet Gynecol 1994; 171: 247-252

12. Yasuda H, Ohto H, Nolletet KE, et al.
Hemolytic disease of the fetus and newborn
with late-onset anemia due to anti-M: a case
report and review of the Japanese literature.
Transfus Med Rev 2014; 28: 1-6

13. Silver RM, Peltier MR, Branch DW.
Immunology of pregnancy. Maternal-Fetal
Medicine fifth  Edition.  Philadelphia:
SAUNDERS, 2004, 89-109

14. Mari G, Deter RL, Carpenter RL, et al.
Noninvasive diagnosis by Doppler
ultrasonography of fetal anemia due to
maternal red-cell alloiommunization.

Collaborative Group for Doppler Assessment

of the Blood Velocity in Anemic Fetuses. N

PR ERIR AR FERHMES (ISSN 2187-1914)
2021 F $104% F£15 8H

Engl J Med 2000; 342: 9-14

15. R FEh~ == 7 /v 2017 42 7 H —
AL EITE N BOARJE ES - A R IR 2 R
https://www.jspnm.com/Teigen/docs/teigen17
0831.pdf (Cited 20 Nov 2019)

16. Lindenburg IT, Smits-Wintjens VE, van

Klink JM, et al. Long-term
neurodevelopmental outcome after
intrauterine transfusion for hemolytic

disease of the fetus/mewborn: the LOTUS
study. Am J Obstet Gynecol 2012; 206: 141.
el-8



