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BEFREVEE MR (BLF DHTR) &, @i
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HWTHh Y, #EDOABHNPURIRATEE 2 723 2 LA
BRI 72 B 1k A W MERIZB VTS, i
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HZHERESWMTEL LN, WKNEXROD L AH
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AT OFEFI O ERIR KR & R IIHGET L7l &
AL, RFRICTI, 2010487 H 1 H 25 2011 4¢
SH31HETH 14 7 AMICAHMPAREEZ 1T 72
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AL DR, S 5ICIXZOMKMERXREZH S ST
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Table 1-1 93 cases of patients who
produced red cell alloantibodies

Antibody specificity

E 31
Fyb 12
Le?

E c

C e

Di?

Jk*

S

M

Jr?

E, Jk*

E, Fyb

E, Jr?

E S Jk% Fy®
DiP

Le? LeP

Number of patients

—
Do

o DO W B W U1 O 00

Table 1-2 93 cases of patients who produced red cell al-

loantibodies
Clinical department Npl)lzrlrtli};is()f
Cardiovascular surgery 13
Hematology and oncology 12
Obstetrics and gynecology 12
Gastroenterological surgery 10
Otorhinolaryngology 10
Traumatology and acute critical medicine 8
Pediatrics 5
Breast and endocrine surgery 5
Neurosurgery 4
Orthopaedic surgery 3
Urology 2
Thoracic surgery 2
Plastic surgery 2
Pediatric sugery 1
Gastroenterology 1
Nephrology 1
Metabolic medicine 1
Ophthalmology 1
®w R
1. REGH, REEY, BOLEERS KUORHAR
I ES

14 71 H B OABRIGURRA 0% 16,945 74T, Btk
456 f(2.7% 456/16,945), K&tk 16489 ff-. MAFEEH
1% 9,839 B¢, Bk 203 B (21% 203/9,839), kKetk:
9,636 #il. Bk 203 B, ERIRINEFRD H 5 AFHIPLIEK
Rk 1 93 B (0.95% 93/9,839, 45.8% 93/203) T
Ho7z. Table1-1 & 1212, ST NSIERFICBIT SPLiE
B X OBHE 2 RS, 20 93 Bl ) Bl
AL L7013 14 B1CTH - 72 (Table2). &Y D79
BliE 24 e T ORI AT IS ABAPUAZ /A LTz, &
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Table 2 14 cases of patients who produced red cell allo-
antibodies after transfusion

ggzﬁgi}; AS%?(/ Clinical department (151;3673 11
Fy® 44M Cardiovascular surgery 8
E 63M Gastroenterological surgery 9
Ce 38M Cardiovascular surgery 10
Jk? 31F Cardiovascular surgery 12
Ce 29F Obstetrics and gynecology 14
E ¢ 61F Gastroenterological surgery 22
E 33F Pediatrics 28
Di? 63M Otorhinolaryngology 39
Jk? 51F Gastroenterological surgery 42
E 66M Gastroenterological surgery 70
E ¢ 63M Hematology and oncology 74
E 77F Otorhinolaryngology 77
E 13F Pediatrics 84
E ¢ 73M Orthopaedic surgery 92

* Time interval between transfusion and antibody test

D 14 B, BRI EZRO B 5 ABAPURREEEE O 15%
(14/93) TH o7z F =W b o f il B $0E 1,627
BT, 9 bl 3 A H LIS AHBIPUA KA % %t
LTWDiZ 700 Bl TH o7z, L7zds> TR Pz
Il % %20 F 72 D 2.0% (14/700) THEHMLE ARG
KDL L Tz, B, BICABIPUAZ A L
TV 72 79 B 35 BIASEIN % 52 7225, 2 @9 b
#% 3 A1 A DIICAHIRIG UM % 920 L 72 20 Bl B\
T, 7z CPiRZ e E L ERIRRD o 7.

2. BMEARBTEBZEILES] 14 FIOFH

B S 2z A B ABTARIE, RhR2510 61, Jk*A82
B, Fy' - Di*»%4% 1 BICTd - 72 (Table 2). ZHEEBT
&, THALERAEE 4 B0, ORI AVEE 3 B, B EEL -/
VRS 20, HAHVRE - Bl AR - AR 1
BITH Y, PrkBHEYIZENE 8~92 HTh - /2.
A PLARRA TR I AE L 70 Tld % <,
WML ERICER L TWwWab. 20720, RITRTHHE
MBI, EBROPUREAER & 307U~ L
W REVEDS S B 25, TOH T RGIESEE 2 S
N2 EiisE 30 H NN OAHHIGUAR AL 2 sl T & 72
JEFNT 7 HITd o5 7.

3. BNt 30 BUAICKRRNEISBHEIEL 127
EFICDNT

ff% 30 H LIS BHIGUAD e S - 7 o
WTELIIHEI L2225, 16 (EF 1) <DHTR
B, 4 B0 GEBI 4~7) CTIEFSME M= s gl 7E R (DL
T DSTR) »3#zoh, 26 GEF 2 3) 1% WEE
TE %W OO DHTR O REMEDSEDLI7AER (DHTR
St Bl) Tdh o 7z (Tabled). K HHLAIZ, DHTR
DO 1HITIFPLC+Hie, DHTR HEZHITIIPLC+Ple,
Pk 3% 11 TH Y, DSTR TRHLE 232 6, L E+
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Table 3 7 cases of patients who produced red cell alloantibodies after transfusion
Case 1 2 3 4 5 6 7
Antibody C.e C.e Tk E E E c FyP
specificity
Age/Sex 29F 38M 31F 63M 33F 61F 44M
Previous yes — yes — no ves —
pregnancy
Previous no yes yes unknown yes yes unknown
transfusion
Clinical Obstetrics Cardiovascular | Cardiovascular | Gastroenterological Pediatrics Gastroenterological | Cardiovascular
department and surgery surgery surgery surgery surgery
gynecology
Units 8u 2u 8u 2u 8u 46u 4u
transfused
(RCC) *
Fever yes yes yes no no no no
Interval 14 10 12 9 28 22 8
(days) * *
Clinical DHTR suspected suspected DSTR DSTR DSTR DSTR
diagnosis DHTR DHTR
% Lu-+-200m!
* % Time interval between transfusion and antibody test
RCC CHe
Transfusion 2ux4
Operation G
Fever IR (b%‘
Hemoglobinuria Il
16 -+ - 4000
14 3500
Hb (g/dl)
12 - - 3000
I-Bil 10 2500
18l (mg/dl)
"ol 8 2000
6 1500
4 1000
’) T-Bil ,,i:i‘a{\&l-Bil‘*s..,_._ 500
U S ————— -
Prior to transfusion 0 *—— — . . o i 0
screening 6/18 6/22 6/26 6/30 7/4 7/8 7/12 7/16 7/20 7/24
(=) anti- C + anti- e

DAT#1({—)
Elution test #2(NT : not tested)
21 Direct antiglobulin test, %2 Dichloromethane- dichloropropane

Fig. 1 Clinical course of laboratory examinations in case 1

Pic, MiFy' "% 1 BITH o 72. ZHEHITIX, DSTR 4. DHTR % %\ |3 DHTR 82526 DEH

O/NBE O 1 FIUAZETHE R TH - 72. DHTR
Beaphl 20 & DSTR2 BlidmiE %, DHTRIER] & DHTR
Be Bl 2 61, B X DSTR &t 2 Bl 1 HiX
R A LT/, %38 DHTR Ok, fimEE
FXHE# A FomEIEHZREE RICHES X, B
ZHBAR L U720, LLUFIC DHTR & 4 W id DHTR
SEahl & 2 b5 3FOKERZ RT.

1) JERF1

29 i LM (A®, DccEE), % d T ESi#E, SLE,
V=7V VEGEHTCIHIRES . 201046 H 22 H,
IRV E SRR Al O BE, RCC8 Hifi (2 Hifix4) @
B2 320 72, itk 9 H HE X b, Hb oK T & LDH,
Bil &M FA 23D, IR WREBR REBEAER D
#w7- (Fig.1). itk 14 HEO 7 H 6 H, B
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- C(+) e (+) Cle ()
. 2ux3
Transfusion *
Fever g Fever I
LDH
Hemoglobinuria Il (u/L)
12 - - 450
-
Hb o7 N, [ 400
10 +
Hb(g/dl) p 350
_ 3 300
1-Bil
T_Bil{mg;’dll6 . ¢ 250
- - 200
a 150
- 100
2 4 )
1-Bil oo B e | 50
P g h f . T T : S T T T T - 0
riorto t etr_ams usion 4/27 429 5/ 5/9 5/11 5/13 5/15 5/17
Screening
(=)

Non specificity

anti- C + anti- e

DAT (—)
Elution test {—)

Fig. 2 Clinical course of laboratory examinations in case 2

&L CHRRM X 0 R EAKIED S O, ABI BRI T,
PEGIAT T W+, PIAT T4+ %2R $TH C+Hie 2
WML7 YRTHEELTWEET AL I 256 H 22
H i S 7z RCC YR A L7-& 25, 8 i
FTRTC (+) e (+) THY, FERKREIRD EoOIRIK
% DHTR &2 L7z,

2) JER 2

38 i B E (A B, DecEE), #4413 =R A2,
TRUTVA T ORT, WIED ). 2010 4 11
H5H, EZE#B AT (LVAD) 254 o RCC
14 A7 oM 2 5215 72, 201145 H 4 H, Bl 7250
RCC2 AL DK AH 0 , ABHNPUARA L MTSIAT
THMETH - 204 B %7290 F, PEGIAT TlIgG
JEAEIMER & DFRIEAELETH 572720, TVT I ViR
MBS a7y Y3 (BLF AHIAT) 12 & 558724 R 5
Ktk RCC2 Hif 2 i L 7z, #wiffs 7 HHE X 0,
Hb O T % LDH - Bil ® L&, B X OB FEER
27 (Fig.2). Witz 10 HED 5 A 14 H, FED
EMAKTEL N L CAB A E 2 BZ ko728 25,
MTSIAT T2+, PIAT T3+% /= L, #HiC+¥hie
ZMH U725 A 4 HIZ#m S 7z RCC2 Hify bl %
MAEL-EZA, C (+) e (+) Thotz. BWILIZD
WTIE A VT EEICEEEIE e <, il X A Ao T EE
HLZEZLNEH00, NTODBEORELTETE
BWZ Enb, RNEFNIE DHTR 26 & % 2 7-.

3) JER 3

3%zt (O, DCcEe, Jk (a—b+)), W&IZA

PEORE, 1BMEEAL, AMEIFET, WiE, EIRE
HY. 200945 AOLEMI AT (RVAD) 255
i & OV 2010 4 1 B o EHRBIA TU0E (LVAD)
FEM OB RCC 71 188 Hifi (2 Hifii x 94) DI % 52
FCTwb, 2010457 A 2 H, &7z OKIFEDS
Y, RCC4 Hifii (2 Hifix2) Z#amm L 7. #insk 2
HEXD, Hbf&F& LDH - Bl ® ERZ D728, 7
A 7 HOABMPUARA LY T, PEGIAT I2X 5K
ZRERIETED RCC4A Hify (2 A7 x2) % & &I\ CHif L
72 (Fig.3). #ifi#2 12 HH® 7 A 14 H, TR
3P ) ABAPTAMRA T, PEGIAT 3 X 0" MTSIAT
Tl+%pRL, PiJkaMm L7z 7H 2 HiZHILS
72 RCCA B oPiFiz 3T Jk (a+b+) THY, 7
H 7 Ho RCC4 Hifropisix, Jk (a+b+), Jk (a-
b+)H 2 KT OTH o7z, T OMBHRHRE MR
DD, WL L ABEMOTEREDZEZ LML D00,
AT EORBERT Kk EOMSIBETE RN
EMS, KEEGIL DHTR 826l L £ 2 72

z =

SR OMEN T, EiLEE K 1627 Hlo ) 5, iz
3 71 F UL A BRI U A % 9206 L 72 700 B, 14
Bl (20%) 2B CTHEMLER A BAGUED B AL L 72
CEDBWHLPITH o T 14604 1 1A DHTR
ZFAEL, 2 B17° DHTR Bt B CTH o7z, L72ho T,



HARE MM GRS S B59% 45 583
K () 2u
d
RCC Ik (+) & e ()
Transfusion 2 "-r‘ 2 I (+) 2u 2 sz
s e
= LDH
Hemoglobinuria | GG (U/L)
12 A - 4000
x"'
Hb(g/dl) 44 O 3500
- 3000
I-Bil 3
dl L
T.gj (Me/dl) 2500
6 ~ 2000
L LDH Pl
p *--.._‘___.__*"P___/ ‘ 1500
T-BII L 1000
e P L .
2 [ ""-.....__-_‘__,._---.--.._..----'-___'—‘ I_B-I 500
Prior to the transfusion !
Screening 0 T T T T T T T T 0
7/1 7/2 7/5 7/7 7/9 7/11 7/13 7/15 7/17
(=) (—) (=) T,
anti- Jk
DAT (NT)

Elution test (NT)

Fig. 3 Clinical course of laboratory examinations in case 3

B & ) A7 < &b 0.14% (1/700) T DHTR % %
L7722 2127 5. Heddle 5Ol Bl %% 2,490
B 2,082 B3 Ll gz 1 88 DA BRIBT A A
ZEML, 5861 (28%, 58/2,082) A7z Hilkz
AL, 95 16000048%, 1/2,082) A DHTR % 584E L
72 LTWwa?, ZOWETIE, BN ICARRPTAZ
BEE L 72 BB D 1.7% (1/58) X DHTR Z3$EL 7= &
245, ZhiZDOWT Heddle 513, #fEHZ O 3
S0 1 IZH NI o 72 oMt 7 H H DD &1
BN Z E-TE 275 58D O 350 2 OEH 3
m# 7 H BB Z LTz, 7 H B BLREC
PR ZPEA L72ERIZE TR TRV L 2L,
FEBEO DHTR OFIERIT D - L EHIETH 1 REEE
BRTWS, BEEoFEFETIZ, DHTRIER b & Ol
BB AL U 22 RN, 3 X Tl 8
H HURICHURD I ST b 728, Mo DHTR
DIFEH (71% 1/14) DIFHI DBV LEL holzb Dk
#2515, Heddle 51, HIfiiain & B ABAIPLA
A LT 22 B DS T 72 e Pk 2 e A § 58
Hi3, AHAPERZ A LT v BE 25 2 H
R& AT HEAICHN, 3BEHVI EZRLTWVAS.
S OB TIE, BCAHAPUAZRE LTz 20
BN BT, B X o TH 72 ik 2 ik L e ho
=2 L ERMERL72AY, ABHIPURRA & RIS PR

B2 L TWTd, S5Ok EELET 5T
FEVEIC D IEESLETH L L BN 5.

RGBS ISR S S DHTR J84E O H 22hv i %
1~28 HUH & SR T A 720", Al 30 H L
PHCAB PR DS AL U7z 7IERNCTER L7z, JER
113K DHTR T& Y, fERl 2, 31k DHTR % %5
SERRP AN DO LT 2 BD 72 DD, JEEBOFEIC
mz, &HITHBATLDEZESE L TWA I Ok
M EERNC X MO RS BETE 2w, 4,
AHBGUR DB VEAL U 729 B o B R 2 3R Bead
L7222 212XY), SoX) ICFERBIIRHICEREDOSS
REPIED D 5 W E5%1E, IIC DHTR #3HEL TV T
LI ICHETH B Ebholz. il 0
LT 5 BEORIILEAVE O R B E R A PHE %
% OB ED LB\ 2, DHTR AR TR
W ERS, BMFTRZROLE LTS, RN
M & BEIWER 2585 & L IEBIEMITIZE LW aas
Lk Bbhi.

ML AR S AR PUAR O R B L C,
Heddle 5 ®#ETIX, ME LI IKAZ VA, $C
RPLC+ Pl e DBIHTIIMEL > TV 22, KDk R
T b, Wi ABHAPUR DB S 7z 14 BloPiRE:
B, PLE 23 BE+H e A8 HI(57%) L% <,
ROTH T EH C+ Pl e H°% 261 TH - 72 (Table 2).
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BRI Z &2 DSTRA Bl 3 BIAHLE F7213BL E+4T
cTHE2DIH L, PLC+Ple sz 2H09 5
1 Blid DHTR 2%4E L, 9 1613 DHTR »&Eb i 7:
(Table3). ZM SO, PLE (+3Hic) ITHAM
C+¥iell& > T DHTR ANFE SN T VI & &R
LTWwaH, TOZLIFE 5% 5HHHRBEITIC TR
LT ANENDHDLEEZLND.

TR TIE, WA A BRI R A 14 B 11 61
A%, F WA 30 H DAICASIPUA DS L L7 7
Bk 6 FIASHELRTH O, ML PIRRES o0 556 Il i i fE
W&, EIBEEE SRS D A b S FHIIL AR L ASHRIT
EKEEELTWAIEMIITIEAERP o7 —Ji, 4
W CHRIILET & O ASHRIPUARZ /A L w7z 83 79 fih,
MR B & 11 61 (14%) £#+7E L TV 72, Schonewille
DI, MR B ERE O ZOVUAEAESRE, SR
EHDMOBHERH AW EHRE L TWBEY. o H
WZ2oWT, HikD% x—H oo ¥ o B R R
HEENDL T ENE L, MBI AHE 2 513 ke
DY AZIZWMAT B S, B ORI IRRE
270 R F IR EEE T, W X 2 ko
EFIIEL 2B E LTWAE, - 0EERSOGRER
BoOZbe, RERAEELHM L LTHITFTVEY, &
512 Schonewille & 13 b5 Fp I I/ NI 2 17 - 7
SRR 2 A LT e v BB IS T PR R
RPN Z & %, 72 Abou-Elella 5% BMT %o &
HHSBMT O—HOEREEH THUAZ EAET 5 X708
BwZ & 2/RLTW5SY, Lichtiger 513, PSABHI,
MRATHVEZICHRFEMEORmImEEHR 22 LI
LW EEHEBELTBY, ZoMbE LT, [by#E
2 & 2 —WEI 2 S0, B2 VIEBABEKRIZ L B0
PERBOEAZ L - T, RESEIMICK L CERFICR
HIERBFTVBEY. SLIHETHOBEESA LD
b, MEEEOBETIY oIz H L E LTVD.
Db X912, BEOFEBRLEIREIE, Wizor
BUPLAR D EEA R DHTR FAEDO W REMEICR & < BIfR T
LERDVEDTHLEEZLND.

BRI O B 5 ABHIGUARESRICBI LT, Mkt
B ARIMATMREICBVTHEETH - 72DIi%, FEH
HEH721 080% (79/9.839) Tdh - 7=DiZx L, il
HROBHETIZ20% (14/700) D BEIZHAAAI M S h
7o F 7z, WA ABIIBURDSBE AL U 72 2tk 7 61
5 BIEARE A ) (2 6113AH), DHTR 3 X 0" DHTR
BESBI O 2 61 & BITIRED S - 72, —RBIEIZ X
% DHTR O#ti 3 & 5 5%, DHTR % DSTR 13 %k
JEIZL B LDODPKREEKTH B 7207, Bl R (IR 55
DRIEMHEDH HBEDIZI IR LT VEEZD
ns.

DHTR DF5IExsk e LT, #BEOHMRA T2 £
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5 2 LIXHETH 55, AHHIPUAMAE % @itz b
EMIMIZER L, Wi X > T—H EF L 72Hss
BT ARNICHMET A2 EATENE, KITIHILE O
DHTR BHIEICRI R EE 2 5. F25 TR L72L 912,
JEB T & B IEIRRC A DO Z B ATK X WVIEFIIZD W
T, Bl & 5 DHTR & B3 2 O 530 TR T
Ho7z. DHTRIZHHE S A% <, FiE L T HEIETH
LHAENLE N R, FRBOBETEH DO XI12]
W2k, BREUTHLEILLEPSREIATHEY
HHLVEEZONDY. A 51X, I A B
HIPUARD I S 238021, BE ORI o4 &
RHERTAHE L LI, SHEIVHLEMIIHT 51E
BEREMRTLERHLEEZONDL. TDXHIC
DHTR ORMIFE R & ZoR I, FRARM & i &
DE LR LHENRNRTHDB EEZ LN

X
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CLINICAL COURSE OF ALLOIMMUNIZED PATIENTS AFTER RED BLOOD CELL
TRANSFUSION

Mikiko Sakuragi”, Tomoko Kiyokawa", Mika Hosokawa", Tomomi Kiyama", Mayumi Nakao",
Tamayo Ikeda", Machiko Oshida®, Hiroshi Aochi", Keisuke Nagamine" and Yoshiaki Tomiyama"
"Department of Blood Transfusion, Osaka University Hospital

*Osaka College of Medical Technology, Department of Medical Technologist

Abstract:

In this study, we retrospectively investigated the frequency of alloimmunization due to red blood cell (RBC)
transfusion and the clinical course of all patients who produced alloantibodies after transfusion. In our hospital, 16,945
screening tests were performed during 14 months (from 1* July 2010 to 31* August 2011), among which 456 samples
were positive for alloantibodies against RBC (2.7% 456,/16,945). In a total 9,839 patients, 203 patients (2.1% 203/16,945)
had alloantibodies, and alloantibodies in 93 patients (0.95% 93/9,839) were clinically significant. Of these 93 patients,
14 patients (15% 14/93) developed alloantibodies after transfusion. During this period, 1,627 patients were transfused,
and post-transfusion follow-up specimens were obtained from 700 patients. Since we obtained 14 positive specimens
during this period, the frequency of red cell alloantibody formation due to transfusion was 2.0% (14/700). We con-
firmed that 7 of these 14 patients formed alloantibodies within the 30-day post-transfusion period and further exam-
ined the clinical course of these 7 patients in detail. Our detailed examination suggested that delayed hemolytic trans-
fusion reaction (DHTR), suspected DHTR, and delayed serological transfusion reaction (DSTR) occurred in 1 patient,
2 patients, and 4 patients, respectively. Anti-C +anti-e antibodies were detected in 2 patients with DHTR or suspected
DHTR, suggesting the importance of these alloantibodies in DHTR. Four of the 7 alloimmunized patients had a his-
tory of previous red cell transfusions, and 3 of the 4 alloimmunized females had a history of pregnancy. Our data con-
firmed that patients previously exposed to RBC through transfusion or pregnancy are likely to have a higher inci-
dence of DHTR and DSTR.

Keywords:
alloantibodies, clinical course, delayed hemolytic transfusion reaction (DHTR),
delayed serological transfusion reaction (DSTR)
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