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About this guide

This guide was prepared to disseminate transfusion error-preventive control in medical institutions
to improve the safety of blood transfusion. The target readers are general clinicians, nurses, and
medical laboratory technologists, but knowledge necessary for the chairperson of the blood transfusion
committee, manager of the blood transfusion department, and risk manager is also covered. Many
figures and tables are used for understanding of the text. Blood transfusion therapy in Japan was
compared to those in other countries to deepen understanding of blood transfusion therapy. In addition,
English summaries are added, and figures and tables are presented in English and Japanese for
medical workers in other countries to understand the current state in Japan. Preparation of this guide
was supported by the Health and Labour Science Research Grant for Research on Regulatory Science

of Pharmaceuticals and Medical Devices.

Yasuhiko Fujii, MD, PhD, Study Representative

Department of Transfusion, Yamaguchi University Hospital, Ube, Japan.

ii RRRBMEEAF http://www.jstmct.or.jp/jstmct



H & . Contents

1 BEROBIEE—SENE & DB oo 1
Blood transfusion therapy in Japan: Comparison with other countries

D BMCEREUTEAEIEIRODTED oo 6
Definition of transfusion-associated adverse events

3 EM:@ ABO *i@éiﬁi[ﬂl@é&léﬁﬁ .................................................................. 8
National Surveys of ABO-incompatible Blood Transfusion in Japan

4 Eﬁﬂﬂ@iﬁ’tﬁ?llﬁtﬁﬁﬂﬂ[%ﬂﬁ LJTCEEL‘ ............................................................ 11
Procedure of transfusion practice and transfusion-associated errors

5 ABO ;[:Eém[m ................................................................................................ o}=)
ABO-incompatible blood transfusion

6 ABOTIIREUMPA DA oo o6
Non-ABO blood groups incompatible blood transfusion

7 BMESEDEREICEET B ITHYET oo 30
Information technology for transfusion practice

8 BEBIMEEOFRMEREIFIDBEEIERRET oo 34
Red blood cell testing for emergency transfusion

O  AEEMMOMRBEIBDIERIR oo 37
Selection of blood components for massive transfusion

10 RhD F%'rﬁ.t%\%@%% c KBREGIIIL ---oovvvveererrrnee e 40
Emergency and massive transfusion for RhD-negative patients

11 IR AIR MR DERE - KEBEGII oo, 43
Emergency and massive transfusion for patients with red cell antibodies

12 MmVMREEIOEHEHIRS NIRRT TD ABOEEIPC DAER oo 45
Use of different ABO blood type PC in limited supply situations

13 B3 UUVRPEPBIIEEE DB TR oo 47
Desirable management system for hospital blood transfusion

14 BRIOARETODATIE(L, ---oovoveoeereomes ettt 50

Standardization of pre-transfusion testing

R AR A W ) B % 5 )

http://www.jstmct.or.jp/jstmct REBBIBEEAE | iii



iv

T

IR S R AR TE  BESE -
I A5 A A i L 0 S AL AR A1

RERE

HEE—E

S
Bk
T
I
K8
fil

HEZ
TR
gag
L
P 3

il

Qg#
HeZ
whbE
i
2B

T

(i 3

ANy 7S
“ZH

R2QWMBEAAF

s

NS

(LR i 58)
(f5 PR L 55
CRATCE R R M 5
CRACE R ERHR A M 5)
(TREA il >~ 5 —)
CREHAR TPl > 5 —)

(AR Pl > 7 —)

(L TR A )
(%Mﬁ?%m%)
by ey TN 1K)

JeiFER e > 7 —)

(R
(
(
(At it~ 5 —)
(
(

BEERESREL X2 5 b —9 4 =0 ARAsesE

BT B 0FTE (H21-R3E-—M-016) WFZeMFs I BEZ

E%ik%@ PRI - A e A 22

RS PR A FRA a5 e i == )
i 5 U S R R S e i e L. - FEAELSE 2 5T

http://www.

jstmct.or.jp/jstmet



H A DEMERE—F&YHE & DL

Blood transfusion therapy in Japan: Comparison with other countries

MYZEY FEANAEOMARBERFIEICEIODTCEITSECTH D, SMEETFREMMNA—RIITHDHN, /J\E8
DLBEPRBYDOEERMFEREHENE SN TS, RFH, 8. NEJOEVEIFS [FFRHH
BOEEZER L TVD, STEEIFBRRERENTTRLU CHOD. HBIEERENEASN TS, BIMIK
FREFZ<DETEATNTLDH. 100%EANEIEN. NEEPHIEREIEDHICEALTVD
En'ZL. BAPERADETIERND —HEHEE CRENBREICED, BIMEAICDODWVWCIEEZJOEDH
A RSAVZER LTV,

Summary Blood programs vary among countries. Blood is generally voluntarily donated in
developed countries, but a small payment for transportation and free food and beverages
are considered as non-compensation. The regulatory authorities have prepared criteria for
the donation age, donated volume, and hemoglobin level in most countries. Infection tests
are intensively prepared in developed countries, and nucleic acid amplification tests have
been introduced. Leukoreduction has been introduced in many countries, but only a few
have achieved 100% introduction. Inactivation and bacterial testing are partially intro-
duced in many countries. The frequency of RhD- is high in countries comprised of white
and black people, which is immunologically problematic. Many countries have established
guidelines for blood transfusion.
Shouichi Inaba, MD, PhD
Kangawa Red Cross Blood Center

Key words blood supply systems, blood law, transfusion therapy, guideline
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TE T, H AR A FAL AOS99 ML 53 &
ToTHEY. KED X 5 \ZEBO ML RAT R KRB
Fe D #MER 9 A3 Blood Bank D¥# %4179 2 &3k,
WIEE MM ORBEIE. HARTFMEtL > ¥ —2 5
PLAE S 72 ML ) & BRIR R M 58 20 4 AR A & 52
JEL TR 5 2 SR E B b,

ANBBIRPET DML AThNTwD 2 &b, Kas
EOEMEROFETH L, ZOXH 12, MBI
ENZ & o THY LA A T, JefeE T b ARfl 3R 2%
bo AU, MUBHEVHEE, BEAYEONNE L EORED
AT, FEOEFRGIEDE N, MEEHOE
ERRA BRBERIZE o TV 5, MEOIMESHESE L DI
ZiTo 72

jstmct.or.jp/jstmct

1. FE@EMERE

FEE & & EE TGRS RS R % L BEED
155 B2 DAV T R2 S IR0 JE TR LS K o0 I & i
MALTWAOIZH LT, & LECIE @R R ME G
HBICE WO NDE, Tod, RS & EETIX
i IfiL PR 9 D 0 G AR 7 2 O THERIMER X 227 D) S 72
%o (Table 1-1)

2. MAEIRAEH & EmRhERi el

PRINSE 2 [E R R+ 5237 9 B &y ke I IR
T2fo TV AEEIZHPN TS, FENILEIITZ
FoMibeid. TOEOREWNZRIAEE T, LR/
BB O % SR T 2 0% e £ M
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Table 1-1 {#5RDBEAIR
Donation rate of the world
A0 R fkI=R
wB Aheresis replace+paid
F—RKSUT 22,155,400 1,007,854 3 4.55%
FE7=7 —a19-3UR 4,344,865 152,801 23,070 4.05%
NVIS5Fva 153,000,000 105,219 334,439 0.29%
& 7,003,700 210,993 2,073 3.04%
BA 127,000,000 3,500,000 859,102 3.43%
BE 48,746,693 2,017,665 465,350 5.09%
J4UEY 94,000,000 148,892 56,917 0.22%
I UHR=I 4,900,000 95,676 1,900 1.99%
NRFL 86,000,000 474,000 158,000 0.73%
TIT AV RRYT 240,000,000 1416374 302,104 0.72%
SHR 6,200,000 21,679 860 0.36%
SpUv— 57,000,000 24,481 3,780 0.05%
NFREY 169,300,000 3,000 150 0.00%
A1UR 1,200,000,000 20,132 4,959 0.00%
AUSUh 20,000,000 26,773 42,136 0.34%
A 63,520,000 524,909 2,177 0.83%
7IUh 77U AHNE 4,930,000 92,000 1.87%
FAIWSYR 4,150,000 155,000 3.73%
AFUR 50,000,000 2,000,000 4.00%
TSV 65,400,000 3,000,000 4.59%
15FUT 58,100,000 2,500,000 4.30%
—Z U7 8,000,000 400,000 5.00%
FS5E 16,000,000 700,000 4.38%
R ZA R 7,570,000 400,000 5.28%
Ry 82,000,000 4,800,000 5.85%
ARA Y 46,600,000 1,500,000 3.22%
AVI—FY 9,000,000 500,000 5.56%
FIUR—U 5,200,000 380,000 7.31%
JIbyz— 4,800,000 210,000 4.38%
TA4VSUR 5,300,000 275,000 5.19%
. T AU NERE 320,000,000 15,000,000 4.69%
R Va ] 32,000,000 1,250,000 3.91%
TILBIVICRIL 6,160,000 82,000 1.33%
. IFFIS 14,300,000 51,000 0.36%
i RYYITSR 7,000,000 55,000 0.79%
J25UAH 3,450,000 65,000 1.88%
. FILEBYFY 39,000,000 1,100,000 2.82%
i TSI 180,000,000 3,600,000 2.00%

BoOME+Y > & — 2 M 217> T %, FEBUS AR £ Tl >~ 7 —dYToTWnb 2 & T
K [# Seattle @ Blood systems Puget sound blood H5bo

center i AARDKE 2R oMty ¥ — 1ML T 5 PR EIE—H B X Z30EIIE > T b, fifE

PSR EFBR BT 124098 BE & HARIZHARTRED v, MALEEZICRIEL T D, Km0 Hgibeid 4 H

2 | RERBMEEAAR http:

v.jstmct.or.jp/jstmct
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Table 1-2 #ROERLLE

Shipping hospitals (Seattle and Kanagawa 2009)

Puget Sound (Seattle)

Bed Hospital Blood Units
>500 3 3,500
200~499 12 65,000
<199 25 60,000
Total 40 160,000

1EE6 HRE SN b, MG > ¥ — 3T 4k (50~
70%) Td 505 BIMORSFEIEDK - E O R
Wt LC—H2~3m (GA15M) s b,

HZ R AR+t v & — o9k (2009) &
W L7z, (Table 1-2)

PRSI CHd 2 W o LG 05 02 7 DR B B 1349 150
Ty AT FOMRRRES TR TOREEB LB LZ
50 I —RIZDWVWT—H2[ %75 TWwb, BIIOEE
FEIEAE H 920 O EHBEBCK L TITbhTw 5,
WRBEEAL o5 BERE L D RE D 255127 o> T b,

F—A b7 7 CTIRBRAMBAIICSY 7 ¥ —%F)
MT 2560502 THAH,

3. #HEEFIDEN

A E E HADIME X~ ¥ — Tkt RA & LT
IJVATVIVET— PRIV ETH D, #HIBIE
MAIHIIHM KRB LD & ) 2 e RVEREEBEE S £
N5,

4. BMEFEICREIT DETLDER

HETRE LR TWD, WM TIE19804E 1t o
HIVE Tt > ¥ —fr RS A IRz 2727 5
VANEIMEEEM L, FOBREUIRS &) v
S72DN5, 20024E12HTH A, ZOFEE D LI
BENZZNZNEN TR %2 #40 L T\ 5, KRENC
IS 2 Vo FDAMIMH £ > % — 120 LT
Beloxt L CORELRIAZIT-o> T b, TITNDEL
DOENZIF M EIE 7 W AS, R B P oo Hh L i i
M OFRIMEE, R R SI3HE STV L HED
%\, WRIMFEEICOVWTIRE L DA A F54 V12
LEFEoTBY, bAEOXHIZ, EIEHH 2B TH
£ L TWAEIZA %, (Table 1-3)

vww.jstmet.or.jp/jstmet

Kanagawa BC (2009)

Bed Hospital Blood Units
>500 23 79,000
300~499 23 48,000
100~299 108 38,500
<99 240 13,500
Total 420 180,000

5. ABO - RhD I/RELHSEE DEL)

ABO R RhD IIiEFIZ AFEEIRKE V. BARREA
TIED — H320% 12D T HLDPURAFIEI 2 5 A5,
DEEZELT VT ATIRIEFITAH RV, (Table
1-4)

6. AR - BEDEWEE

FET50mI R EDZETH B o T D, BK
T 1E 450 ~500ml 25 — 19 T dH %o E 1 350ml &
400ml D ANV TTdh %o 200ml % 1AL & L THE
TEDEDLVEDATH S,

7. ZMEFIERADEHE

AR, MO HIEHFREISHE L Tw b, #id
Jaze g & /N R OB TANC IIZR S hTw b,

8. RFRIAMERERE

HBALTVLEPFZ VTR MO RO THAHE
DEHICEBANTHEAL TVD EIAHIEP %, Rh
(o) DEEYEIZ LS EMES 2 & 250% <. DEEICD
WTRZHTRZWE ) TH b,

9. M/NREAI T — ILBAI % iR
M3

FRTIEZ S OEDS, &lflo/NT7 4 —3— &4~
548 F L ¥ Tadditive solution & Il 2 #HIL3 % 7 —
WVIMRZFEH L CWb, AV =T 07 747K
FERILT Tl 2 OBRICATEILFZ AR Tw 2, W
ELTREGRNBEAOHEEL LIFTW L HHTH

REGFEMECEAA R
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Table 1-4 ABOMRES KU RhD MiKEYSHE

Frequency of blood types (ABO and RhD)
MRESEE (%)

NI

—AKSU

N

J

\

K

\

1—I-5

NYIS5Fva
BB

AVK

1YV RRYT7
BE

Y UAR=I
AUSUh
54
NhFL
BA CKE)
FA CKED

38
38
24
26
20
25
40
34
226
20
23
38
21
24
27
21
22
18
42
81.8

N, 20~50%FEED L ZAD% WV, bARED L 5124
TH—FKS R F— 77z =Y ABHOE I %

W,

(A ZEAH—)

B
10
11
32
25
31
29
20
27
25
35
32
11
32
24
25
26
32
30
10

0]

o}
49
47
33
42
34
38
30
27
455
40
35
47
28
46
43
42
38
45
45
17.4

AB
3

- O N 0o o o &

O W N oo NDMO o

NOb

Rh(D)-
19.0
18.0

3.0
0.7
7.0
0.0
0.5
04

0.1
17.3
11.2
<1.0
<1.0
6.0
04
0.1
17.6
5~8
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BIMICEHEUCBERRDES

Definition of transfusion-associated adverse events

Summary An adverse event is an undesirable and unintended occurrence before, during
or after transfusion of blood or blood component. An incident is a case where the patient
is transfused with a blood component which did not meet all the requirements for a suit-
able transfusion for that patient, or that was intended for another patient. It thus compris-
es transfusion errors and deviations from standard operating procedures. A near miss is
an error or deviation from standard procedures that is discovered before the start of the
transfusion and that could have led to a wrong transfusion or to a reaction in a recipient.
An adverse reaction is an undesirable response or effect in a patient temporally associat-
ed with the administration of blood or blood component.
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital

Key words adverse event, incident, adverse reaction, near miss

FEl B 224 (ISBT) (2 & 1 208 & 7= d 1 < B MEEH (Adverse reaction) 13O EHEIZE b 7%

T 5 A EFR (Adverse event) D& ICDO W T IFELZSTH Y. Incident DFER, FdBH L
Figure 2-112/R U720 Adverse event |Z#ifi i B8 L HAHDOHAISDFERTDH 5,

BIMAT, . BICHET 2L 2w, FERL Table 2-1123%E o SHOT B2 X 2 A EF %25
LZVWHEROBRRTH D, 4 7~ b+ (Incident) X ZL. EPENCBWTHIEHNIEFE L\ Incident D 7
WIRB X OTNEHORBIC X ), HE - 728 A5 i X 5 I — (category) &R L7z

N7 E%5R$, =7 I A (Near miss) (Z#iIf 123

T AR E L OTNE O 8 A% i o FE R CFE L X (HEIHHEZ)

N, WM& 7RI E_E N Do 2 EERT

6 BB MEENAR http://www.jstmct.or.jp/jstmct



BEER
Adverse Events

BERIN
Adverse Reaction
- —mElER
BRFIRDZME Transfusion Reaction

Error or
Deviation from
standard procedures

Figure 2-1 HIMICEAT 2BEEER
Adverse events related to transfusion

Table 2-1 EMMICRET A VYTV REZT=ER
Incidents and near miss related to Transfusion

I Incident (1 Y7 )

1. Incorrect blood component transfused (= Rh&E o fz &I DEil)

a) Patient receiving blood/blood component of an incorrect group

(ABOEI RN EGEIM)

b) Patient receiving with a blood/blood component of compatible blood
type which was intended for another patient (II/AZEEIDRIE D fcH
El s )

c) Wrong blood in tube (EIMARER{FDIRIEELY)

Special requirements not met (= REBSHMOEIMAL )

Inappropriate or unnecessary transfusions (=A&Y) - AEAFEIM)

Handling and storage errors (S{REEIRDEEL))

. Laboratory errors (BiMMAREDRELY)

Near miss (Z7=2X)

HOA W

| References ...

1. PROPOSED STANDARD DEFINITIONS FOR SURVEILLANCE OF NON INFECTIOUS ADVERSE TRANSFUSION
REACTIONS (ISBT Working Party on Haemovigilance 2007)

2. Serious Hazards of Transfusion (SHOT ) : MINIMUM STANDARDS FOR INVESTIGATION OF TRANSFUSION
RELATED ADVERSE REACTIONS (http://www.shotuk.org)
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HZMD ABO MESEi

National Surveys of ABO-incompatible Blood Transfusion in Japan

DLERE

Summary Japanese Red Cross Society (JRCS) has been collecting information on ad-
verse reactions and infections due to blood and blood components since 1993 and the
most important task in haemovigilance by JRCS is to improve the system for investigation
of causal analysis (http://www.jrc.or.jp/mr/english/index.ntml). However, Incidents are rare-
ly reported voluntarily to JRCS. On the other hand, the Japan Council for Quality Health
Care (JCQHC) Division of Adverse Event Prevention has been undertaking the Project to
Collect Medical Near-Miss/Adverse Event Information including events related to transfu-
sion and to promote patient safety since 2004. The reports can also be browsed on JC-
QHC’s website (http://www.med-safe.jp/contents/english/index.html). There are 272
large-scale special functioning hospitals providing advanced medical care, and these are
obliged to report blood transfusion-related incidents to the Japan Council for Quality
Health Care. The annual comprehensive survey of blood transfusion work performed by the
Japan Society of Transfusion Medicine and Cell Therapy complements the current survey
system. Surveys were conducted from January 1995 to December 2009. “Identification
error between patient and blood product” is the main cause of ABO-incompatible blood
transfusion, but “Phlebotomy error” also has serious consequences. Data from the survey
suggest a risk of ABO-incompatible transfusion as 1:200,000. These risks are about half
of those reported by Serious Hazards of Transfusion (SHOT). Organization of a system to
integrate collection and analysis of blood transfusion-related adverse events is expected.
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital
Shigetaka Shimodaira, MD, PhD
Division of Transfusion Medicine, Cell Processing Center,
Shinshu University Hospital

Key words haemovigilance, national survey, ABO-incompatible, transfusion,

FU&IC

ABO A A B 5 M1 B % Incident DG FERY
RbDTH LA, EEOSHOTHMIZ L 5H ATt
B B3 % 5 #E 72 iR % Incident & LTI L TW
%o WAETIZE L U CEAEOHIMEEH I &mBE X
D HARRFFH~NBFHERE & L THE SN 505
Incident 2SH ARt ~HIEHRE & LTHRE S NS
LM THD e —I KBUBR TR R KR %
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Identification error

(BE - REIDRSHEL)
Phlebotomy error
(RERAFORMEEWN)
Prescription error*
(A DITREDRHELY) B 1995-1999
Testing error by doctor D 2000-2004
(EENDWRERELY) [ ] 2005-2009
Laboratory error
(REFMORE-EL)

Other
(Z DAt

0 20 40 60 80 100
Number of events

Figure 3-2 ABOTESHIMDERER
BAH®I - HMiaEESRMEIFORS 7V r— MAEKLD
Main causes of ABO-incompatible blood transfusion

*Prescription error: Blood components orders of incorrect ABO blood group.
National Surveys of ABO-incompatible Blood Transfusion in Japan

References

1. Haemovigilance Report 2008. Available from: http://www.jrc.or.jp/mr/english/index.html

2. Project to Collect Medical Near-Miss/Adverse Event Information 2009 Annual Report. Available from: http://www.
med-safe.jp/contents/english/index.html

3. — AL A B AL - R AR RATH R Available from: http://www.jstmct.or.jp/jstmet/Medicallnfo/
Result.aspx

4. AR ETEN BRSPS RE AT RS OE RO S S 3E Available from: http://www.med-safe.jp/

5. Medical Safety Information No.l1l : Blood transfusion to wrong patient Available from: http://www.med-safe.jp/
contents/english/index.html

6. Fujii Y, Shibata Y, Miyata S, Inaba S, Asai T, Hoshi Y, Takamatsu J, Takahashi K, Ohto H, Juji T, Sagawa K.
Consecutive national surveys of ABO-incompatible blood transfusion in Japan. Vox Sang. 97: 240-6, 2009

7. Sibata Y, Inaba R, Uchikawa M, Osada, K, Kurata Y, Sakamoto H, Sagawa K, Tadokoro K, Handa M, Yoshioka H, Juji T:
Results of the survey on the present state of ABO-incompatible blood transfusion in Japan. Japanese Journal of
Transfusion Medicine 46: 545-564, 2000.

8. Fujii Y, Matsuzaki M, Miyata S, Higashitani T, Inaba S, Asai T, Hoshi Y, Inada E, Kawahara K, Takamatsu ],
Takahashi K, Sagawa K: Analysis of the causes of ABO-incompatible transfusions in Japan. Japanese Journal of
Transfusion and cell Therapy 52: 112-132, 2007.

9. Stainsby D, Russell J, Cohen H, et al: Reducing adverse events in blood transfusion. BJH, 131: 812, 2005.

10 | Z2RBmMEEAR http://www.jstmct.or.jp/jstmct



BN DRNhEFNE & Fill (CBHE U TeEE L)

Procedure of transfusion practice and transfusion-associated errors

Summary In general, incidents occur due to multiple errors. Most errors occur in the clini-

cal area. The most common errors in the clinical area are patient identification errors,

which have led to serious results. However, some incidents are preventable if errors in the

clinical area are discovered in the transfusion laboratory. Errors in the transfusion laborato-

ry are due to inexperienced laboratory technologists. In Japan, transfusions have been

conducted in small hospitals, unlike in Western countries. Even in large hospitals, the em-

ployment of transfusion specialists has been insufficient. Typical errors are illustrated
graphically.

Yasuhiko Fujii, MD, PhD

Department of Transfusion, Yamaguchi University Hospital

Shigetaka Shimodaira, MD, PhD

Division of Transfusion Medicine, Cell Processing Center,

Shinshu University Hospital

Key words transfusion practice, transfusion-associated errors
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The procedure of transfusion practice and transfusion-associated errors

Emergency room/ Intensive care units / Ward
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Attach the wristband to the patient
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Order pretransfusion compatibility testing
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Phlebotomy, two samples from the same
patient collected at different times
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Request of blood components e
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Preparation of blood components for
transfusion
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Collation of patient and blood components
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Patient observation before and after starting blood
transfusion

Error-A8
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Management of transfusion reactions
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Figure 4-1
errors
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Order pretransfusion compatibility
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Hospital transfusion service
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Blood components Storage and management
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Hospital transfusion committee and responsible
medical doctor

The procedure of transfusion practice and transfusion-associated
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With a wristband
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Failure of wristband attachment
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Without a wristband
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Permanent and unique identification of patients by attaching a wristband before blood drawing for
pretransfusion testing is important to prevent adverse events caused by ABO-incompatible transfusion.
Blood sampling for blood typing without a wristband may cause serious mistransfusion. Blood sampling for
blood typing from a patient with (A) and without (B) a wristband is illustrated.
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BB BHE TIIRBER 7272512 ABO/Rh il
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Phlebotomy
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4-3)
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Mislabeling

Figure 4-3 EIMEEFRRIED S NILiGMTOREL
Mislabeling of blood samples for pretransfusion testing
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Labeling samples with correct patients’ names for pretransfusion testing is important to prevent ABO-
incompatible transfusion. Mislabeling test tubes containing blood samples from 2 patients ( Patients A

and B) at an emergency room is illustrated.
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Preparation of blood components for
transfusion in clinical area
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(A) MESB LT ADEZEIDRICICZENEND (B) ZAEBRICHFENTZDHZERN

BERR =R Both nurses were suddenly called and
Two nurses are individually preparing left the table.

blood products for different patients on

a table.

o 2
e e
o o
e (o v
\%\/ [
) "
(C) —ADEZRDRO>TER (D) BIBZFDOREZRH> TIRENTOK
One nurse returned to the table. The nurse took the wrong blood product to

her patient.

Figure 4-4 NEB& _FTEMOEERF %= %ElH
Preparation of blood products for multiple patients on a table

BMATDBEREIDERE 1 RFDTSDOHRANTE . WES LT ADEEMHGCICENENDBRERAEZHERL
TLBEFHEINTNDS (A)e ZALBRICHFEFNTZDSZREN (B). —ADFEEMHNREROTET (C). FIEED
S ER O TRENTOZ (D)o

Blood products before transfusion should be prepared for a single patient per time, as a rule. Two nurses
preparing blood products for different patients on a table at the same time are illustrated (A) . They
were suddenly called and left the table (B) , and one returned (C) took products for the other patient to
her patient (D) .
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Fresh frozen plasma (FFP)
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FFP i8R E 7 = RIbF CRifR BEhES>CRIEBEDFFPZEbHT
FFP for several patients are FFP for wrong patient is
simultaneously thawed. Taken out

Figure 4-5 FFPEHEED ZEIFICHIER
Simultaneous thawing of FFP for several
patients
FFPEHRDEED ZREIFFIC FFPARIEE TR L. BiE> CREBEDHE %
EXbH Uz,

FFP for several patients were simultaneously thawed, and FFP for
the wrong patient was taken out.

RERRBEHDEHBOBF DRI SREICRE EFEMDEES>TCRHIBEDORAIZIROHL TS
Blood products after cross-matching tests A nurse is taking out a wrong product.
are stored in ward refrigerator.

Figure 4-6 RERREHDEMROHEIDFIFSEREICIRE
Blood products for several patients after cross-matching tests
are stored in a ward refrigerator

EE&RE T MARS S HMMEBFI CETNICEIRET 2DONRAITH DN, —EDRIETIE. HMBRPITR
ERBREF DERZOREDRIRSREICLRESNTVDIEGHH D, EEMHBEE D TRIEEDREZ
b HUTWLWBIEFEFHEHNINTLSD,

Hospitals concentrate blood product storage to transfusion service, as a rule, but blood
products for several patients after cross-matching tests are stored in a ward refrigerator in
some hospitals. A nurse mistakenly taking out a blood product for the wrong patient is
illustrated.
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BHRROIUICHFINHEID BE->CRIEBEDIYUYIERDHY
RIRSEEICIRE A nurse is taking out the wrong syringes

Blood products dispensed in syringes
for several patients are stored in a ward
refrigerator

Figure 4-7 ##&2Y VY JCHFENCRmMRERIDEFEREFEEE (NICU) &
BEICIRE
Red blood cell products dispensed in syringes for several
patients are stored in a refrigerator in a neonatal intensive
care unit (NICU)
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[CREETNTVD I ENG D, BESTRIREDRADTES NI Y VI ZMODHUL TV DERFHE
MTVD, T, ERBICHTSNERZRET S LFHEEADY RIZBRETE D,

Preparations for blood transfusion may be dispensed in syringes before transfusion in the
NICU. Preparations for red blood cell products dispensed in syringes are transfused using
a syringe pump. Residual products in syringes for several patients after transfusion may
be stored in a ward refrigerator. A nurse taking out a syringe dispensing a product for the
wrong patient is illustrated. Moreover, the storage of products dispensed in syringes
increases the risk of bacterial contamination.
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Patient observation before and after
starting blood transfusion
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Management of transfusion reactions
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EFREZELLEL
A nurse did not perform electronic
Identification.

BE> CREDANYROEE(CHMZITD
The nurse mistakenly
Transfuses blood

to a patient in the next bed

Figure 4-8 ®¥|-EHDEFREDRE
Failure of electronic identification of blood product-patient
HE-BEOBFREV AT LADBATNRRDOEFAEET, BEM 1 ZTHHTTCEFREZLEVT, EiE>
THDORy ROFEZE(CHMZIT> TS,
A nurse is mistakenly transfusing a blood product into a patient in the next bed in a hurry without
electronic identification of blood product-patient.
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Figure 4-9 TENIFIRERENIC K DHMREDOREL
Failure of pretransfusion testing by inexperienced
medical laboratory technologists
NENSFREREIC X 5FERMREEEDOEEZVDZV,. BARTIRIRIERR CHh > CHiE
MHEREENTND, KIRELRBRETH > THRR U CRMRERMZEEERT D ER>BET
=973 AN

Inexperienced medical laboratory technologists, frequently make mistakes in the
pretransfusion testing of neonates. In Japan, blood transfusion is performed even
at small-scale hospitals. It is not easy to secure skilled transfusion specialists,

even for large-scale hospitals.

RS & 2 i Y i SE R AN L 72 2 & 8RR &
Bbhsb, (Figure 49)

EBA BEDRBEREDOIE
Transfusion service look up patient old
record before this admission

USSR
DEEDREEDRRE L
DAEOHMEEEDOREL

ORIADERERZSIR

BB MAERFD=ER
Component Selection

CEIOTBS e seesees s

OO BUFRMEREH| DIEES U
[ORh (—) F£HFICRh (+) ®HEI7ZER

B ZEESHER
Crossmatch

Error-B4

ORRRIFUSZ EBIDRFER
[CIABO/Rh Ii&HZL D FEHEERE L

REFWIMBESN R

B8 HE
Send blood components

Error-B5

CHEESNILORTEREL

EBE MmESHEIDREEE
Blood components Storage and

management

EOrBG
O ERESIEOME
W PN 385 1E AR O B VIS REBR DS TH B
Be AR RE 258 1F B 0 PR BUF ISR 3 B 1S
VT NI A RDHIET 2LENHL, ZDLH
GAEEE S BEAS: STV W & MK O
BNDPEL 5,
OIREREEED &
[CIESIMERPIIUS T D IMEHFIDIRE
LR P DA BH ATRE S T B A1
. IREEH, BAOFHMMR L LA T L
ZD RV,
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TRbeNEMEIRAH (Error-C)
Executive management

BMEEEESR - HiMS(EER
Hospital transfusion committee and
responsible medical doctor

Ol MBS EIRIAHI DA
Bt e N C DRk D 2 Ak & Wi fR S %
7eOIZiE, HiED 2 EHEH SRR TH S,

(BIFREE . T ke
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ABO NESEI

ABO-incompatible blood transfusion

Summary Pathophysiology: Acute hemolytic transfusion reaction resulting from ABO-in-
compatible blood transfusion is usually due to the reaction of ABO antibody with trans-
fused red cells. Antibody-coated red cells activate the complement system, and result in
intravascular hemolysis. Following intravascular hemolysis, “cytokine storm”, disseminated
intravascular coagulation (DIC), hypotension, and renal failure will appear. Patients trans-
fused with more than 50 mL of incompatible blood are likely to have severe reactions.
Management: When ABO-incompatible transfusion occurs, it should be stopped immedi-
ately and intravenous access should be maintained using a crystalloid solution to support
the systemic circulation. The patient’'s ABO group is then checked against the medical re-
cord. ABO typing and crossmatching between patient serum and donor red cells from the
residual blood in the blood bag are also performed. Minor mismatch blood transfusion (e.g.,
A recipient, O donor) may induce a minor deleterious effect, but a major mismatch (e.g., O
recipient, A donor) can sometimes cause life-threatening side effects in the recipient. The
patient’'s general condition should be monitored carefully, taking into account the blood
types, volume of incompatible blood transfused, and any laboratory data indicating the de-
gree of hemolysis (e.g., LDH, GOT, K, Hb, Bil) or renal function (e.g., BUN, Cr). If vital signs
such as the blood pressure, and pulmonary or renal function are stable, no special therapy
should be reguired. However, in severe reactions, vigorous treatment with pressor agents
or diuretics, in addition to fluid resuscitation, should be carried out without delay to main-
tain the systemic circulation and urine output. Since shock, renal failure, and DIC are sig-
nificant side effects of an acute hemolytic reaction, exchange blood transfusion using an-
tigen-negative blood, hemaodialysis, and anti-DIC therapy are considered in these cases.
Saving the patient’s life is the first and foremost concern. The cause of the ABO-incom-
patible transfusion must then be clarified in order to take preventive measures to prevent
similar errors in the future.
Tetsunori Tasaki, MD, PhD
Department of Transfusion Medicine, Tokyo Jikei University Hospital
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital
Shinichiro Sato, PhD
Japanese Red Cross Hokkaido Blood Center

Key words ABO-incompatible blood transfusion, intravascular hemolysis, management,
disseminated intravascular coagulation, renal failure
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ABOAEAIINIC & 2 &ML, B b IZFR MR EH)
® major ABO mismatch (Table 5-1) THAT 5% 25,
MO E M % &t M RA O 5-CTH ik X 515
H23H 5. ABOABAERINTIE, Wil S 7= # A
FRIMERARIMERPLA LA, PLB) ORI & #ifRic X
DIMENTEHIBIE S, wiEkoEE . 4 b a
A YOREAIT XY R A NS ERE A (DIC) .,
MEETF, BAexb72573 ", (Figure 5-1)
PUARARAT P LS NS M AR AR (C1~C9) o K
BlZLoTHIERI SN b, IgGHURIZILEL L IgM
Pk X 0 CLIEMED E Ve CODIEHEALIZ X V. Cha
MR S, BERCEEAA (MAC) A3R10L
Bk EICHR D EilASE 2 5, ABO A A i < i im
fEL 72k X V%A F A4 >~ (INF-a. ILS8,
monocyte chemoattractant protein; MCP-1%%) & &

RSN, MEPAIMLIZE TS DICIZDWTW»L
OPDORFENE 2 LN TV A, MAENEILIC X Y s
S N7 TNF- o (M55 B M AR R 7 %2 63 S
LA R 7 13 PN DR R e i e s & e S %0 & 72 TNF-
a EIL-TIZMENEMIC/ER LT, Makmo ~o
Y AREY 2 ¥ (Thrombomodulin) DFEH % Hd S
2705 @E, FEYREY 2 VIINEMBERT
rarere#a L, BEMILERD® % Protein C
ZWEMET 57280, TNF- a & IL-1 & HE TR /ER
LTW5, F7o, MENEIITIXAMIRIC X 2 EFE R
HERR SRR SN TV 5,

FrEEORRE, MEKTIZ X 5 BIMEDWD %
EDB B o WAL L 724 b A A v BRI
M5 LTw5b, f7, #HEANES O VIZEOHAM
BIROEME 2 R/ LERMZ HE S ¢ 5, $72. 8
ENHEHEANT 70 ¥ 2 & B BRI LR il o 5

DD B %,

www.jstmct.or.jp/jstmet

AEkI g, MEKTIZCoa, TNF-a. IL1 D5

Table 5-1 FRIMEREEID ABO FESHII

Major ABO mismatch of red cell

concentrates
=2 ABO MiRE!

(Patient ABO type)

FRIMERSYF ABO ;&5
(Red cell ABO type)

A or B or AB
B or AB
A or AB

fBiE

Complement

leM#ifx
B+ lgM antibody

= o
A XY

a®

MER
Intravascular )~

YF

—)

{2

/:'ﬂm]
S NIRIER kb
K Transfused red cells Hemolysis
Figure 5-1 ABOTESHIIMDIRRE
Pathophysiology of ABO-incompatible Blood Transfusion
ABORNESHM T, BN NERESRMERDIRIMERTIE (A, 11B) ORISERAICK D MERNTRIRICTH

REIND. FEDEME. Y4 MHAVDEEICKD., BEMMENRZEERE (DIC). MEERT. BFfA2ZH
59,

Acute hemolytic transfusion reaction resulted from ABO-incompatible blood transfusion is usually
due to the reaction of ABO antibody with transfused red cells. Antibody coated red cells activates
the complement system and results in intravascular hemolysis. Following intravascular hemolysis,
“cytokine storm”, disseminated intravascular coagulation, hypotension, renal failure will appear.
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Table 5-2 ABOTESHIOAER

Signs and symptoms of ABO-incompatible transfusion

H# - BE (Fever, chills)
=i, Bt (Nausea, vomiting)
EIMERRIICPRE U c&R& (Pain at infusion site)

RIBSSER - FEESER - BEER - MOBR - SBERICPRB LT&SE (Localized pain of flank, back, abdomen, chest, head)

IR FEE (Dyspnea)

{EMmME. 58ik. ¥ 3 w2 (Hypotension, tachycardia, shock)

Z¥% (Feeling of distress)
#L# (Flushing)

B&R. NEJOE VR (Dark urine (hemoglobinuria))

DIC O hO—)LAgEDHEM{ER™ (Uncontrollable bleeding because of disseminated intravascular coagulation)

Table 5-3 ABOTESHIMOREMR

Laboratory findings of ABO-incompatible transfusion

HbfEDET (Fall in Hb)
LDH®D L& (Rise in LDH)

EEJOTY VRBRBM. =R (Positive DAT and positive crossmatch)
BEMMmEANLEEIREE DIC (Disseminated intravascular coagulation)

ANESJOE VIR (Hemoglobinuria)

U 7FZ. BUND_LES (Elevated serum blood urea nitrogen and creatinine)

EIR - HREMR

Table 5-2127/R L 72 ABO A & fi L o> e IR % g 1L B
G4 24 ISR B 25, 13 & A E DA d
IGO0 ~150DRICEBD Twb, AR %
Table 5312~ L7z,

Fi&

7R I £k B F] o ABO A # & # Il ( major ABO
mismatch) Tl #i i #E50mllL E T & 2 7 B v I,
BAE, Yayv 7O ERE FTEHMT % A5
50ml LU F TIRFECH %2 80 v,

(BEIEREZ . ikt —1R)

FELERF DX It

ABO Al il i /A 7234, F 3wz 2 b
v T URIEICER, ERTH TS5 (HLEimE % E
DIFEREDIET L2 BB TR OARICEET 5). K
MEREH D> ABO B AE S (major ABO mismatch)
L OMAEDEREDP S, HILO NENOEE T
5ICEHIS %o ARMEREA O ABO #IEL#E A (minor
ABO mismatch) 8L OB A TGRS, — A&

R2QWMBEAAF

ANTBEZFRIERLEBREZWUSE 200, ZORRKLE
A TR Ly Bl RN~ =2 7 VISR S
. WIOBY THHETREMIIEFEL, ZELEFL
JE R CRLEVEINATE 2 &2 Wvw X 9. fak eI m
5o

Major ABO mismatch TIX ML B o & & b 8,
wAMERT 5o ZIMHF A0 B CTHIML=E A% T XS »
BEHBIZR)RTV, BEFEOEFRELKEIZE=S
y—L., WREERBE REzhk>Z L (>100ml/
hr) ICH&T 5, FURAL F283 v, BHRR L RAF
MR TS SHEE 256, 23 v 7. DIC. BA&
NOMEE T SPFIHBEPBRF ISR bR L), ICULRYE
THEARAF — 2 E LTHIBRT 50 BASIE 8%
DT EDD LY HMERMEETLIIRBEFHLD D .
FARVR MR K OMETH 5o SR SR I AR &
T3REMUNTHITEZE T 5o MAEAHRIIARILA 7%
IR TH B, FWEHAbZRETL2HNTHART
BINT P 7aErPRFE IR TV LA, BAENOHE
Babi <2 LdMfFTE v, DICOBRISDIFIEAN
N O EEE S B BALL L oWV DH S
DO THLEHFIEIAHZR L O DHEICH V%, ZIREIT
EAGESE, B KIE, RHEET 2 F— Y REET %,
Kfli, B x A ORMEZRT 52 &% EN R
EOMBY R GHED R T 5, WS LERyE, B
HOMBEILD LT 5 F TIROR AT 5. FIRM
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I ME Na DA 7 BT \HEET 5, /2
EHEORAZIHT L 720125757 ¥ bz S
ERAT
BEOWBELED B LRI, BH) 2 B AL,
BUOMExE #ED 5, BB S 072 M A A Y 3% 8
FHRTHotzhmk, WilNy 7. ANVT, BERET
%:yﬁﬁéoﬁ%\Mﬁ@uﬁuﬁﬁf\ﬂhﬁw
BaEd ) —HomEic X 2 H s S k).
R EINT %o W O BEBAR, Bl Ny 712
Fo - & v M OfERR. 284w G kR & 4T
%9 o WE. IR IET O BZ BRI TR > T
50T, MEM7ZTTHRIPUE, BV IV E X R EH K
HTE 2. EBMICIZOREZ 1 HAL 0 BRUME A
s hsze LChRMmmAGEH S, HHE7 — 4
AR R THhIEEEIC R S, L L, RilEB
CLBHEMTREMALD DY ) 5o ML LD AT
ELTIE, ANEZOE VIE, Ht< Hp K F. LDH
2K, GOTO LR, NEZFUE VRE ENFETFON

505 MY IVE YO EFIZ6~12EMETH %,
B, BILIMRAEM 721 T < WIRMYIZ S Hb2%0.2g/
LHhEdist, lg/LU EThEhtas 2250 T,
BT TH %,

Frl & LTy Rt Omahze &), S8R, Gt
HOfEz &, iz 23 2REINRE 25,

BHROBENE % R L7228 RO R 7210 T 2 5
EHEETH D, MR WS, RRERZ E e L
THBIIDH 25, Vo ARMRIMAYEZ - 72354,
BHREAER L7245 H T S ANBEAEIC L 58T
FAENRYGE L T v, F - RARIN A U7z 7%
SIZIEE I HEZ BEREIR, D BEDOIRN
LB EBHATRETH 5,

& Z OWET b I 4T o TV iiE ABO SR I
DT HREEAH BB DE LT, W~ =27 )b
EHRELTBLOPET L,

1. Popovsky MA, eds : Transfusion Reactions, 3™ ed, AABB Press, 2007.
2. Janatpour KA, Kalmin ND, Jensen HM, et al: Clinical outcomes of ABO-incompatible RBC transfusions. Am ] Clin

Pathol, 129: 276-81, 2008.

3. HTHHPA, sl EECE - S ORE. i Al
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4. Catherine AM, et al: Noninfectious complications of blood transfusion. Technical Manual, 16th ed. by Roback JD,
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ABOT{

Non-ABO blood groups incompatible blood transfusion

BB DT ESE

Summary Blood transfusion requires ABO and RhD compatibility in principle. However,
blood transfusion may cause sensitization to alloantigens in blood groups other than ABO
or RhD, resulting in alloantibody production. When patients presensitized to alloantigens in
previous blood transfusion or pregnancy undergo the transfusion of red cells positive for
the corresponding antigens, antibody production rapidly increases due to antigen stimula-
tion over 3-14 days, and its reaction with transfused red cells induces hemolytic reactions.
The cause of delayed hemolytic transfusion reactions (DHTR) is an IgG alloantibody in-
crease brought about by a secondary immune response in most cases. DHTR is primarily
associated with extravascular hemolysis, but intravascular hemolysis also occurs rarely.
Since even antibodies below the detection limit in screening tests for irregular antibodies
or cross-matching tests sometimes induce hemolytic reactions due to a secondary im-
mune response, the prevention of DHTR is difficult. DHTR is also observed in patients in
whom screening for irregular antibodies has not been performed due to emergency blood
transfusion, with irregular antibodies confirmed to be positive after transfusion. Significant
clinical symptoms of DHTR are often absent, but deaths have also been reported, espe-
cially in emergency transfusion when additional transfusion was required.
Shinichiro Sato, PhD, Ken Ishimaru
Japanese Red Cross Hokkaido Blood Center
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital

Key words Non-ABO blood group, delayed hemolytic transfusion reaction, extravascular
hemolysis

e e —

REFR

i id ABOL# A & Rh (D) M A o0 — 2 s H
ELTWD, 202, THUSDIMBERHUE I L
TIHMPUFEIEEAEZ Y AMHURZ EAT 5 2 Lad
Hho L7ahio T BIKMERD D 2 AR IMERF RS
(Table 6-1) 2%pEAE S 7=35E%, ¥ M s i ) 4
2RIk % 7202, PusETEm (REHH & SOS L %
WHUE RO ARIMER) 2B T L 20 hid %z 5
o FHICHAAND EBURORABEEIL50% Tdh 5 72
O, S X 2 PEEABED R bR < TOHEIR
EPUREYE (Rh7 = 2 5 4 Thee ¥ 4 7)) ORIMER
ZIEIRT B0 AFTWV ) [ ABO MLE R LA O Al

RERWMBSESIA R

i ] L. BRI ERO D L ABAPUARA B,
¥ 72138 2 S RAEHUR A E 2 20 72 AShuiR 03B B
K ART L2 BBEANONEEEIN L EFRT b0 HIH
EIABHBURGEEBE~NOAESWIMTH Y BHIX
B FE M A M i B/ A (delayed hemolytic
transfusion reaction; DHTR) T& %,

[FE & fRRE

i FRAMFEEEENOFESHIM
ABABUR G PR E ~OAGE & (PR ki) i i

E OMASEERC X 2 ABHIGUAD Bk L (HUkRE

ABEE L) BT CH £ 12 AN BLA LA A

http://www.jstmct.or.jp

jstmct



htt

p:

Table 6-1 BHZAAICEEGSMARRGAEREETRAURGEDOEFRNESR
Clinical significance of non-ABO blood type and red cell antibodies in Japanese
R NERRIHUA ERMEAI
Antigen non-ABQ red cell antibodies MEERDRE
M&REL . R S SERE
Bloodtype  ggg  BUWEE e Reactivity WPRIIRE  Frequency of
Sufsiee Frequency ey Clinical occurrence of
(%) Sal Enz IAT significance DHTRs
D 99.5 A VAN @) O Yes
© 88 O A (@) © Yes @)
Rh E 50 © A (@) @) Yes @)
56 © A © (@) Yes @)
e 91 O A @) o Yes O
Le® 22 @) @) O A Rare
Lewis
Le® 68 © O @) AN No
P P, 35 © © O AN Rare
M 78 @) O A Rare
72 @) A Rare
MNS
S 11 @) A A (@) Yes A
[S] 99.7 © Yes A
Fy? 99 N ) Yes A
Duffy
Fy® 20 O N (@) Yes A
Jk? 73 O AN (@) Yes @)
Kidd
JK® 77 @) A (@) Yes ©
Di® 10 @) A © Yes A
Diego
Di° 99.8 A A @) Yes A
Xg Xg® 80 AN © No
Jr? Jr? 99.95 A AN © occasionally

Sal : Saline tests £EBRIE®KE. Enz : Enzyme tests®5RiA. IAT : Indirect antiglobulin tests B0 J U ik

O : High&L). O : Medium3D5. A : LowiEW

HH L2254, @RS F 723 PFsEL 12k -
THURRBMEIN 2 IR B o 726, % ET
HEZ 5o L7z T, EIMEEIWER DY A7 53 - T
by M7z il % Eie S5 2B wEabk
095, BIZIE BRI RA BE PR
PEMASATFTE R WA, BIEY 27 2RI L TE
WP RICHEL RIET 2 LA BRI, Jr bR
M%EZWMTRETH S, HLJr" DA A ITRER] I
Lo ThkATHED, IR LHL L, BEELRE
MPERERIZHRE SR TuRv, 20X, BEN
ABAPRIC X 2 AS@E AT U2 R 2 7 L
Bz LawEao) 27 2R LT, minBgice
STHRD IVEIEZWRIRETHA ). T2, EE
i mERIER 2 2 3 EE 2 PA (Rh, Duffy,
Kidd. Diego MEAPUA. LS. Hise &) ZHML T
BLLEBD S,

vww.jstmct.or.jp/jstmct

IS OARE AT, BE MG ICHEET S
ABLRIGUAR (FIZTgGHUAR) & iR ML Bk 23 SO LT
BSOS AHE Z 5o EMOFIL. F12 1gGHuk&IE
IRIMERAWNE 7 & DN R D IgG L1 7 5 — ITHlifgE =
TR (MEAVEIN) b, T2, IgGhuRIElE
ARIMER AR DHE G 3 % & Hiiil T IEpdE S 3™
ROC LTy — iR SN THES NS, i
AEH ofERIZ, F#, &L, #E, HbHOKT,
LDH - €V VE YD L5, MEEIRE ETH L05
ABO Il B DA O A A i TREBEGEMIC R 5 2 &
FAE L HEERER Ao —BtkTh s L
L, ERVEBME ML A Z O BRI % 720 72w
BEDL W, TG SN TS,

REGFEMECEAA R
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Table 6-2 ERM4BMEEMOIRKRFTR
Signs and symptoms of delayed hemolytic transfusion
reactions

«fever, chills (F#. EX)
sunexplained drop in hemoglobin (FEREAD Hb {EDET)
«transient jaundice due to elevated serum bilirubin (&, EEY)LEVIE)

EFRMEEMEMFEROBKRERZRDEVEENEL. RLHIFENTHDH, K&
BITEMDIH ISEMDEMDNE EFE > TEBEICHRESINTLS,

DHTR may present no symptoms or they may be mild or subclinical. Death is a
rare event but has been reported, especially in emergency transfusion when

additional transfusion was required.

Table 6-3 ZFR:FD ABORXIMBFREUNDTESEHIMDBEESR
Non-ABO blood group incompatible blood transfusion in an emergency

1. R2HMEFCTRAMAERIU -V IRBZER UCBSEERICTRAMBA IV -V IRBEERT B.
If antibody screening was eliminated in emergency transfusion, antibody it should be performed after the

release of blood products.

2. DHTRORENFESINDIHS(CFEHMEBPIH SIESEMICESIC T2 ERE]ZIT S,
If there is a risk of occurrence of a delayed hemolytic transfusion reaction (DHTR) , the transfusion service

should inform the clinical staff of the risk immediately

A ERMEAMmMERER (DHTR) &ERMMBERH

EmmaE{Em (DSTR)

ARIMEREG ML & 2 BURRBCREA D 2V IZH L
72 TgGHufkRAs, RPICERAE S % R ek & KOG LT
BIMASE 2 0 24 R AR IS 2 MU bE 9 FE 8 £ I,
#H, HbEOMK T, LDH - BE Y VE v o L5,
IR 7% &SN BLS 2 RIVE A % 3 58P v 0L ML 1 1
M (DHTR) &\ LA OB EYE T,
M D B MIE A & R R PUERASFER S MU EZ
Wrezdo b, HEN 7T 7)) YR (DAT) #°
Wtk DY, ARIMERIEBER A & B N PLiR A3 S b
VBB, EROMIGFMI RSB D 5N TH, K
FER CHEIMAT L %2 7R S e WA IS, R ML 10
M &) 1 i (delayed serologic transfusion reaction :
DSTR) & LCRBI &N 7,

DHTR ®% < I ZIRFIZFICEIZ L 0 ¥ L 72 1gGH
FHUADIEHR TS ). —RIZIDEIC L 2 D 013D
TENTDH D, MWEOUIMR LR CHIEME S NI BH
Wy RSP SV O AR IMER AN S B &L HUER
WUZ & D 3~14 H A EE TR 2SI E M L i
ARIMER & BOG L TR MR A5 & %o RIS
MTdh 575 FNICMENBENIRZZZLDH 5,
HREF TIRBEAEZRI L CTRTT2EMD S
TW5o FETHNIIFIC B D 72 12 3B i AP B

R2QWMBEAAF

Lo 72 AITHRE I N T 5, AHAIPURBRE R
ZEARBMOMBBRLUTOIRTD ., ZIRBIERS
CEhiamEGERI T Edh b2, DHTR %
FRCBIET 2038 LY, T2 E T, Pk
PLJk". BLE. $ic. $UC, PedHHWPihkE 2D L
2% 7 (Table 6-1) o

BEERAEIR © Table 621278 L 72,
WA TEIMEIERAIS A A4 R YBm,

B | AHPUARYE R E ORE AT T b
YA, BT R (Hb ok F. LDH - ¥ Y v ¥
YOS, M RO MH) 2R TS,
DAT L ABHAPUAIiOE=5"Y) ¥ 7 %479,

B2BMTOBES | [ 11 ANHBEAPUERE M EE 0 8
& REWN] 0Z2BRBoOZ &,

iy

Ol WA TROB BT 2 2%, BRIt 7%
EEPLETH D,

@FEEOFEMBUE A U 72X SRS MLBUS & AR
HHT %o
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EIMEEDREICEIT D ITFIA

Information technology for transfusion practice

Summary Mistransfusion, in which a patient receives a blood component that does not
meet the required specification or was intended for a different patient, remains the most
common type of errors in transfusion practice. ABO-incompatible blood transfusion attrib-
utable to the incorrect identification of the patient or the blood unit is one of the most se-
rious transfusion hazards. The Serious Hazards of Transfusion (SHOT) scheme in England
revealed that transfusion errors occur frequently in clinical areas, with the most common
error being failure to perform the final patient identification check at the bedside. Thus, the
pre-transfusion check at the bedside is the most critical step for the prevention of mis-
transfusion. A bar code-based identification system is ideally suited to the bedside-check
requirements. The Juntendo university experience showed that the overall rate of compli-
ance with electronic bedside checking for blood components was 97.8% in 2007. Human
error was the most frequent cause of errors leading to the failure of the bedside bar code
identification check. These errors may be decreased by further education and training for
the medical staff, and by continued support from the transfusion service. If we want to re-
duce the risk of mistransfusion, resulting in the improvement of transfusion safety, we
have to address the issue at the hospital level, with a system-based approach.
Akimichi Ohsaka, MD, PhD
Department of Transfusion Medicine and Stem Cell Regulation,
Juntendo University School of Medicine

Key words information technology, bar code identification, mistransfusion
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1. [FUSHIC

I P O IR O RIER - A HHE O H T,
BTl b I & 20 2 013, SRIIREE 2 FE$ 58
FTHAET 5\ (mistransfusion) TH %, 8
PRILE, UHREEICER S N MR & Rk 58
A S Wiz hE e ERsh, TORTROEEL
%0135 b DOAYABO MEAEA#E AN CTH % JelE
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Figure 7-1 EM&FEBEDOEFNES (3RES
Electronic collation of blood product and patient at the bedside
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The pre-transfusion check at the bedside is the most critical step for the prevention of mistransfusion. A bar code-
based identification system is ideally suited to bedside check requirements. The label of blood products in Japan has a

barcode showing ABO blood type and other information. The electronic collation of blood product and patient should
collate the barcodes of the patient’s wrist band, the blood product and operator identification number.
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Red blood cell testing for emergency transfusion

BFDFRIMERSEAI DES I IRE

Summary For emergency patients in a state of shock, the patient care team should send
a blood specimen for ABO/Rh typing, an antibody screen, and cross-matching test to the
transfusion service as soon as possible. If time does not permit full compatibility testing,
some or all levels of compatibility testing may be omitted, depending on the clinical urgen-
cy of transfusion. If a patient’s blood group test has been performed at least twice, using
blood samples collected at different times, uncrossmatched ABO-compatible red blood
cells can be transfused, after the patient’s most recently collected blood sample has been
tested for ABO/Rh typing. However, an antibody screen and the cross-matching test
should be performed simultaneously. If a patient’s blood group test has not been per-
formed at least twice, uncrossmatched Group O, Rh-positive red blood cells can be trans-
fused, because only 0.5% of Japanese are Rh-negative. Full compatibility testing should
be completed after the start of transfusion.

Yasuhiko Fujii, MD, PhD

Department of Transfusion, Yamaguchi University Hospital

Key words Red blood cell testing, emergency transfusion
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Table 8-1

WNEISRERSR
Testing time*

BEREMF DO FRIMIREF DEMIRE
Red blood cell testing for emergency transfusion

ABO MMiFZEYEERDOEZEDIMARDEEH
Use of ABO-compatible units for
cases with determined ABO type

1545
15 minutes

MAERBREZR—BEDRIEDRRTD2
RIETITOEBE

gag;;il;ﬁrfs Patients whose blood group test was
performed at least twice, using blood
samples collected at different times.
BRI DORA CIMKRE = BRER

INBISHRE

Required testing

The patient’s most recently collected
blood sample must be tested for
ABO/Rh typing.

ABORMABUAN DA ESEMIC K DB

;gm'rﬁmuam'ﬁmo)_u Y _ i
Rl .Of R A Hi T Non-ABO hemolytic transfusion
reaction .
reaction
EIMBARE DIEIIRE TRAGRROU—2 Y, XEBEHER

Additional tests after starting

transfusion

An antibody screen, and cross-
matching test

*IREIFR (C I3 DHEED 1z b DEEfR P IHX DB F Z XN TLIEL,

*Testing time does not include preparation times for blood components, and transportation times.

bo 0K ERMITEEAT) 7201213, BN Ol

MREIHFEE TEFRLVMBEED 0 EIFRIMERD
fEH

Use of blood group O units for cases
with undetermined blood group type

(o))
O minutes

MREEEZR—BEDELF IR TD2
BRATITONTLEVES

Patients whose blood group test was
not performed at least twice, using
blood samples collected at different
times.

EMaT [ CHMMRERAZRMU. BIMERPT
AR EAT

The patient care team should send a
blood specimen to the transfusion
service as soon as possible.

ABORIMABUANDARBESE®MIC KX BB
[

Non-ABO hemolytic transfusion
reaction

MR, FRFAERAOU—-2T, TEE
ABO/Rh typing, an antibody screen,
and cross-matching test
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Selection of blood components for massive transfusion

A DiEIR

Summary Massive transfusion is usually defined in an adult patient as replacement of the
entire blood volume by transfusion within 24 hours. ABO blood grouping and RhD typing
should be carried out promptly and, as a rule, type-specific blood is transfused into the pa-
tient. However, in cases where there is rapid and/or ongoing hemorrhage beyond the ability
to supply specific blood due to an insufficient RBC inventory, minor mismatch blood trans-
fusion is permitted (e.g., A recipient, O donor). In such cases, close pre-transfusion testing
is meaningless, as most of the patient’s blood is replaced by the donor-derived blood. A
negative result for immediate spin major cross-match (i.e., testing the patient’s serum
against the donor's RBCs) in the saline phase is sufficient to gain approval to use the
blood. When bleeding has been controlled, the patient will be given blood of his original
ABQO type. If the result of RhD typing is RhD-negative, then D-negative blood should be pre-
pared, especially for RhD-negative females of childbearing potential and for patients with
anti-D antibodies. RhD-negative male patients without sensitization to the D antigens may
receive RhD-positive blood. When ABO compatible RhD-negative blood cannot be prepared,
the use of ABO minor-mismatch RhD-negative blood is allowed. However, in life-threatening
emergencies, RhD-positive blood may be used to treat patients with various conditions.
Massive transfusion is sometimes accompanied by coagulation abnormalities due to dilu-
tion, consumption, and hypotension-induced tissue injury. In such cases, the platelet
count, PT, and APTT should be monitored carefully, and FFP and/or platelet transfusions
should be prepared without delay in order to prevent systemic bleeding.
Tetsunori Tasaki, MD, PhD
Department of Transfusion Medicine, Tokyo Jikei University Hospital

Key words selection of blood components, massive transfusion, insufficient RBC invento-
ry, switching ABO types of red blood cells
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Table 9-1 Complications of massive transfusion

Bleeding tendency

Thrombocytopenia (+dilution, DIC)
Coagulation factor depletion (~dilution, DIC)

Metabolic acidosis

Impaired oxygen release from Hb («~decrease in 2,3-DPG)

Tissue hypoxia

Hypocalcemia («+citrate binds ionized calcium)

Hyperkalemia (+overload of K from stored blood)
Hypothermia («insufficient warming)

ARDS («hypoalbuminemia, microaggregates, tissue damage)

Infection

FETTREE & R, 3) ABIHIBUAO A I, 4) HU R
WIOWHR, 5) REBMOZAF VR ETHD, AR
RO HBHER LS\ 25, BRI ABRNUIAERE K
WKWHMRY Y, RMEAMOMHZ EZET 5
(Figure 9-1, Table 9-2, Table 9-3), RhD & &
BT FEICHEIRTT RE 22 KMk 0 & 1E. RhD Bt o [H]
AL % Vv 21512 RhD Btk o SALE A I 2 B3 5.
BEPEBOBEZ A L T A5a 3Pk o5 Bk,
BOBTE. #ifFEEEEZZR L. BRWICKD BEODH
LU U CTRIED LR & -\ %0 HIROHUE IR
T HHUROS A X, FIARICIZBEELEZ HWTd, &
WL I AT T 2 B A I3 AUTR RIS X 5 T
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HMPIIT N L 2 BE L, PR Z T 5. €
L CHMVRHI IR AT BB 72 BB B e Btk 2 6]
$ 5. oM, HRK, MK A CHOGEH b AA 5o
ABAUAZ A L7283 THEREMA I &b 2w
A, Bz R S5 2150w, T
LA, PR B2 S 75613, i o
BIMEIWERNC HEE T 5 & L DT, ZOLEERH
AL ED, HRE BERBEICHIIL, figks LTHK
THPEETH 5,
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Figure 9-1 RBC compatibility

Table 9-2 Switching ABO types of red blood cells for massive
transfusion

FRINEREYH ABO BUODEIR
R Options of RBC ABO types
Recipient type =—=iR EEIR EoBIR
1t Choice 2™ Choice 3™ Choice

A (0]

B B 0 —

AB AB A, B 0
(0] (0]

(Table 9-21EH : BHERE)

Table 9-3 Switching ABO types of fresh frozen plasma for
massive transfusion

RIEIERSHE ABOBIDEIR
R Options of FFP ABO types
Recipient type =R ERIR £
1t Choice 2™ Choice 3™ Choice

A AB B

B B AB A
AB AB = A B

(0] 0, A, B, or AB

FESBERCIIFBREMBROTMA. FIBHAKICK > TRMAET BETREMN DD,
(Table O-31FR% : BHRE)

References

1 FSEs— « B EIF b, Emse, hAMESRE, 2004, 807-818.

2. Catherine AM, et al: Noninfectious complications of blood transfusion. Technical Manual, 16™ ed. by Roback JD, AABB,
2008, 715-750.

http://www.jstmct.or.jp/jstmect

REQBMBEA

39



RhDEEFEDER - K&k

Emergency and massive transfusion for RhD-negative patients

Summary D-mismatched transfusions have the potential to cause the inadvertent alloim-
munization of a D-negative female of childbearing age, and the potential risk of hemolytic
disease of the fetus and newborn (HDFN). Also, the administration of D-positive red blood
cells to D-negative patients has the potential to cause a delayed hemolytic transfusion re-
action upon the subseqguent receipt of D-positive transfusion(s) in individuals who have
been previously alloimmunized. The frequency of D negative Japanese donors is low (0.5%)
compared to that of D-negative Western donors. In 2010, 179 cases of the D-mismatched
transfusion of blood components were reported in Japan. Causes of D-mismatched trans-
fusion in all cases are emergency situations or shortages of blood, and no case occurring
in error was reported. Medical insurance in Japan does not cover the anti-D immunoglobu-
lin injection used for preventing anti-D antibody production.
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital

Key words emergency transfusion, massive transfusion, RhD-negative patients, anti-D im-
munoglobulin
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Figure 10-1 D-mismatched transfusion of blood components in Japan
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Emergency and massive transfusion for patients with red cell antibodies

Summary If time does not permit full compatibility testing, some levels of compatibility
testing may be omitted, depending on the clinical urgency of transfusion. However, elimi-
nation of antibody screening exposes patients to an increased risk of a non-ABO hemolytic
transfusion reaction. Although non-ABO antibodies usually mediate relatively mild extra-
vascular hemolysis, this can nonetheless cause mobility, particularly the need for addition-
al transfusions. Therefore, all levels of compatibility testing should be completed after
transfusion. If an antibody is detected on the antibody screen test, an antibody identifica-
tion panel must be performed to determine the specificity of that antibody. Laboratory spe-
cialists should inform clinical physicians of the risk of non-ABO hemolytic transfusion reac-
tions immediately.
Yasuhiko Fujii, MD, PhD
Department of Transfusion, Yamaguchi University Hospital
Shinichiro Sato, PhD, Ken Ishimaru
Japanese Red Cross Hokkaido Blood Center

Key words Emergency transfusion, massive transfusion, red cell antibodies, non-ABO he-
molytic transfusion reactions
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Table 11-1 FERERIMAEFTORREEIC L SBMERIERADOU RO EE
Risk management for non-ABO hemolytic transfusion reactions of emergency
and massive transfusion for patients with red cell antibodies

1. MEDEHICHRIWMMAERSNERNTIE. BELTH>TH. FMRAMFAIV -0, TEEAHR. KRED
EEZ1TD
Even if time does not permit full compatibility testing because of the clinical urgency of transfusion, all
levels of compatibility testing should be completed after transfusion.

2. NREAER O U -V OB CHREDESENEREZITD
If an antibody is detected by the antibody screen test, an antibody identification panel must be
performed to determine the specificity of that antibody.

3. B CRENMERLEVESIE. RtTFMREYI—PRBETY YL EICHBZKTET D
If an antibody screen test and/or an antibody identification test is difficult to perform in the hospital
laboratory, these tests should be performed at a reference laboratory of the Japanese Red Blood
Center or others.

4. FRAFE (ABO LS DINARETNESR) ICKDBMRMOEENFEREINDFE(CIE. HWINZPFPIH SEHEMICESIC
THIEIEHRIEEZTD
If there is a risk of a non-ABO hemolytic transfusion reaction, laboratory specialists should inform

44

clinical physicians of the risk immediately.
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Use of different ABO blood type PC in limited supply situations

Summary Although platelet concentrates contains fewer than 0.4 ml of red cells in
Japan, ABO-compatible units are the first choice. In limited supply situations, ABO-incom-
patible platelet units can be used. However, the transfusion of group O platelets to a non-
group-0 recipient should be avoided because some group O donors have high-titer anti-A
and/or anti-B. When group O platelets are to be used for a non-group-0 recipient, measure-
ment of the anti-A and, anti-B titers in platelet units is recommended to avoid the infusion

of high titer-units.

Yasuhiko Fujii, MD, PhD

Department of Transfusion, Yamaguchi University Hospital

Key words platelet concentrate, ABO-incompatible
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Table 12-1 Switching ABO types of platelets units in limited
supply situations

I/ iR E4HI ABO ZUD5EIR
B REY Options of PC ABO types
Recipient type =R ERIR ==iEiR
1t Choice 2™ Choice 3™ Choice

A AB B

B B AB A
AB AB = A B

0 0. A, B,or AB

IR - ERU/) WREH
TER  MIMRERBICETNARARBRGHREULEWESFEHE. ERNICEMR
ROTEEEDEL . COEFEDEDSERT D, L L. BEDOHA. ABHREFEHE
HTHEWEEICIF. ABOMEREFESIV WREMNENEBEHGD . FRDUETHD.
=ER  MIMREREIICSENDHARBRBOREBDNENICHIBHEDE. FIA.
BHAN 32 B LORAITIFENICHMRILDIREN D D
OZIPCTRHA. MBHIFMANESVRAINSE L FELVLERPCEUTOERETEDRIS
3D, BEMRENOBRUNDEEICORPCZEMAT DHE(CETEEFNE D EBMAT
[CHAHBOHRFMZREL T, S2BUTDEDZERT DT ENETLL,

1st Choice: ABO-compatible units

2nd Choice: ABO types of plasma contained in platelet units are compatible
with the patient’s red cells. There is no risk of hemolysis of the recipient’s red
cells. However, if the titers of anti-A and/or anti-B in patient’s plasma are too
high, there is a possibility of impaired platelet transfusion.

3rd Choice: ABO types of plasma contained in platelet units are compatible
with the patient’s red cells. However, the transfusion of group O platelets to a
non-group-0 recipient should be avoided because some group O donors have
high-titer anti-A and/or anti-B. When group O platelets are to be used for non-
group-0 recipient, measurement of the anti-A and anti-B titers in platelet units
is recommended to avoid the infusion of high titer-units. Group O platelet units
with titers of anti-A and anti-B under 1:32 may be acceptable, but consensus
has not been reached.
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Desirable management system for hospital blood transfusion

Summary For an ideal management system of blood transfusion, each institution (hospi-

tal) must adopt their own management system according to their policy, but since many

departments are involved in transfusion practice, the introduction of the following operat-

ing system is recommended:

1. Establishment of a hospital transfusion committee

A hospital transfusion committee, composed of administrative and medical/co-medical

staff involved in blood transfusion, must be established at the hospital. Committee meet-

ings must take place regularly, in an attempt to regularly inspect the appropriateness of

transfusion practice, selection of blood products (including plasma-derived products), ap-

propriate selection and quality control of transfusion tests, transfusion procedures, total

use of blood products, methods for improvement of the appropriate use of blood products,

such as case studies, reporting system of all accidents, adverse effects and complica-

tions of blood transfusion and measures to prevent them, and the improvements achieved.

The reports of the meeting must be prepared, preserved, and the decisions must be in-

formed to whole hospital staff.

2. Appointment of a responsible medical doctor

A medical doctor responsible for the general transfusion practice of the hospital, as well

as the supervision of practical affairs, must be appointed.

3. Establishment of a blood transfusion service

All hospitals committed to routine blood transfusion practice must establish a blood trans-

fusion service, take actions based on decisions of the hospital transfusion committee, un-

der the supervision of the responsible medical doctor and, in addition to transfusion tests,

must centralize the management of all affairs related to the request, control, and provision

of blood products, concentrating all blood transfusion-related affairs with the transfusion

service.

4. Assign transfusion-specialist laboratory technicians

A clinical (or health) laboratory technician with high-level expertise and knowledge of gen-

eral transfusion practice (including transfusion tests and quality control) must supervise

all transfusion testing affairs, and the establishment of a 24-hour duty system is desirable.

Tetsunori Tasaki, MD, PhD

Department of Transfusion Medicine, Tokyo Jikei University Hospital

Key words ideal management system, hospital blood transfusion, hospital transfusion
committee
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Standardization of pre-transfusion testing

Summary Standardization of pre-transfusion testing and the education of laboratory tech-
nicians of hospital transfusion services are important for safe blood transfusion therapy at
each hospital. The Japanese Society of Transfusion Medicine and Cell Therapy (JSTMCT)
devised the text book of the standard procedure of pre-transfusion testing for promotion of
the standardization of pre-transfusion testing and education of transfusion service techni-
cians. The JSTMCT started an authorized specialist hospital transfusion service qualifica-
tion system. The JSTMCT aims at the constant nurturing of specialists in hospital transfu-
sion service who can contribute to safe hospital transfusion therapy through holding
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