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Non-ABO blood groups incompatible blood transfusion

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 1gG 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
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Table 6-1 BHAEAICEELMREHERETRAFHADEFRNERE
Clinical significance of non-ABO blood type and red cell antibodies in Japanese
E7 TRAE ERMSAMmLES
Antigen non-ABQ red cell antibodies MEEFRDSAE
MREL - il
Blood type w1 RIS A R egggty BRARIVEE  Frequency of
Subtype Frequency. Frequency Clinical oceurrence of
(%) Sal Enz AT significance DHTRs
D 99.5 VAN AN © © Yes
G 88 O A © (©) Yes O
Rh E 50 Q A © © Yes O
© 56 @) A © © Yes O
e 91 O VaN © @] Yes O
Le® 22 (@) (@) O A Rare
Lewis
Le® 68 (@) O O A No
P P, 35 © (@) @) A Rare
M 78 (@) © A Rare
N 72 (@) A Rare
MNS
S 11 @) A AN (@) Yes A
S 99.7 © Yes A
Fy® 99 A @) Yes N
Duffy
Fy® 20 @) N (@) Yes A
Jk? 73 O A © Yes @)
Kidd
JK® 747/ @) A (@) Yes (@)
Di® 10 @) aN @) Yes A
Diego
Di 99.8 AN A @) Yes N
Xg Xg? 80 A (@) No
Jr? Jre 99.95 AN £ (@) occasionally

Sal : Saline tests £IBRIERE. Enz | Enzyme testsBsRiA. |AT : Indirect antiglobulin testsBiEo 07U ik

O : HighgUL. O : Mediumi3D5. A : Lowf&kW
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Table 6-2 EFRMEMEEMOIRKRMR

Signs and symptoms of delayed hemolytic transfusion

reactions

«fever, chills (24, EBXE)

sunexplained drop in hemoglobin (REAEED Hb {EDET)
transient jaundice due to elevated serum bilirubin (EE. StV JLEVINEE)

EREBNENRFERORFERZRDEVEENZL. EEHR>ENTSH DD, BREHME
BICEMDIHISENDBMDUEL I D HFEICRESNTLD,

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 RO ABOXIMAER S DT ESEHIMDEBRR
Non-ABO blood group incompatible blood transfusion in an emergency

1. BREMBSICRREFFR Y-V JRBEZEE UICBaRBRICTRANMAER I U -V IREZEMET D,
If antibody screening was eliminated in emergency transfusion, antibody it should be performed after the

release of blood products.

2. DHTRORENFEINZIBEICIFEMERFIN SIESEMICES [C TR ERIEMZT 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
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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 freguently 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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Figure 7-1 HM&E & BEDEFHRS (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.

(Figure 7-1{Em%: BBHRE. TEIE)
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Red blood cell testing for emergency transfusion
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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 mast 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 E2EMAFOIRIMEREF DERMIRE
Red blood cell testing for emergency transfusion
ABO [MAFEEERORZDIMARDER
Use of ABO-compatible units for
cases with determined ABO type
INEISARERR * 154
Testing time* 15 minutes

MAERBREEE—EBEDELTDEFRTD2
RIXTIIOIeEE

FEREE
3@%’“‘% Patients whose blood group test was
Patients ; 4
performed at least twice, using blood
samples collected at different times.
R DIRA T IR = BiER
ESRE The patient’s most recently collected

Required testing

BMEEmMEERDOY XD
Risk of hemolytic transfusion

reaction

EMBAREDEIMRE
Additional tests after starting

transfusion

blood sample must be tested for
ABO/Rh typing.

ABO XMREL AN DT ESE#MIC K27

Non-ABO hemolytic transfusion
reaction

TRAFFERA OV -0, ZEBGHER
An antibody screen, and cross-
matching test

*IREHE (CIFBFIDHED 1= h DEF L IEDRRBIEZF N TLIEL,

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

MIREDEETCEFWNEED0 BFRIMERD
fEH

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

(05
0 minutes

MAERREZR—BEDRLEIRRTD2
BETITONTLREVEE

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

EIMAT [CRMRERAZRML . EIMEBFY
AR (SERT

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

ABORMBREA DT EEHMIC L DE
m

Non-ABO hemolytic transfusion
reaction

AR, FRAAERIV—2D, =8
aaER

ABO/Rh typing, an antibody screen,
and cross-matching test
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Selection of blood components for massive transfusion

KE W& X

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 hemaorrhage 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 donar). 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 ariginal
ABO 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
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Figure 9-1 RBC compatibility

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

FRIMERSYEI ABO RUDEEIR
e b e Options of RBC ABO types
Recipient type =min ) BE=RIR
1t Choice 2™ Choice 3™ Choice

A 0 ==
B B 0

AB AB A B 0
(0] 0

(Table 9-21ER; : BEHRE)

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

RAEIMIREIH ABO BUOD;EIR
b ) Options of FFP ABO types
Recipient type = _sin =i E=RIR
1°t Choice 2™ Choice 3™ Choice

A AB B

B B AB A
AB AB == A, B

0 0, A, B, or AB

ESBIRTIFHRBIMERDR A, FiBHAICK > TCEMHRET DTTREMD G Do
(Table 9-3 &R : BEHRE)
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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 subseguent receipt of D-pasitive 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 donars. 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 maobility, 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-
malytic transfusion reactions
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Table 11-1 SRSEIMESTOFRAFAICKLZBMERIERDY R IEIE
Risk management for non-ABO hemolytic transfusion reactions of emergency
and massive transfusion for patients with red cell antibodies

1. BROREHICERMMHRES NI TIE, BRTH>TH. PRAMBRIU—Z T, TEEGRER. RO

HEEZITS

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. THAFFER O - BB CTHREOES I NMAREZITD
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. BIERCHREIHERLEVESIE. A TFOREYI—PREEY L ECHEZKRET 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. TRAE (ABOLADIIRETES) [CKDBMRGORENFEEINDBAICE. BIERFIN SESEMICESIC

TAFERERZTD

If there is a risk of a non-ABO hemolytic transfusion reaction, laboratory specialists should inform

clinical physicians of the risk immediately.

11-1 2 B2 M AE 5] C O ANFLANPUARL & 2 i Ph Bl 1
Mo A7 EBFERZRLIZ.

B FTRAURGFEDREEDIZS (RRNEEZRDTA

Fi58)

EIME M CORBEEREIHERNICEROD L1
EOEPOENEIT V. BRICERDD 5 IUEI B
HBENEEICE, BERIMOLEDNz A U612
ZCHEA M GHEFE ML) DA IcO W TR+
Mgty —ICHNEEFETLHILETHD, HIERKIC
BLTINHOBREDNTELRWEAICIE, BRI
Y=, RHFEEt ¥ — CREERERIT) . B
PRI 2 IR T 2 B OGO RE L L
& EAMOMR L. KEZMEE 25, $720 B3R
PRI OGS D FEE O FEMEAT T & L5 BA I IZERIR
RPN FR S N A B MORE B X O S AL7zx st
JE Bk 1l o> AT B % 5 Lo R e R 2 A5 2 BRIREEDS
EREMBMEEEBOBRBLEBZ L EVEITTES
EHEETH L,

B [RFRNICEROSSFRAMFDRESNIES

COWECHEEE BRI, EWILEFM A S KR
FUC PRl S N MO ES & Uil & W72 PR
BalEI o AL 8 % & LR R B E (R R A T L ATEE

ThHbo —MIICiE, HBRERSERETHILE, I
iR, BREOE=y -2 2 E0RABIEREIT ).
LA LB A E T H deh s P e RCC-LR O
MASLE L 72 5, HANCEA M O RPTREME) D
B WTHRTFMEE L > ¥ — 2 EET 52
CIXEETH D, FFPEINLT 5 L AP HA S
AT ICXY, BMAHETHWHREND 5. FEE
I Get PR BT 5% 512 & Wz A1 E
JELT BN E A D TEEILETH b,
BELERERZ 2T 25613, MR - Bk
BEDTEZ Y =DBLEE R Y BUWE RGO WEFE
WCHEL T, TR TOBEEMTI b b, $72.
RINIZFRAE S B RIS PUE B PRI 8 AV D T W T
OIS PUR B IS & 2 AR MERESHR IO W THGT S h
BIENDH B,

O HmESFIDEE

ARAGUEEIEEE O RS WL Tk, To%kE
B2 AT AWM ORE;HBOTERLLE LD, &
S DEEAFIZO W TITIIREZE RS ORFPEET
H5bo

(BEFFHEE . fmkE—HR)

References

1. Popovsky MA, eds : Transfusion reactions, 3" ed, AABB Press, 2007.
2. Petrides M, Stack G, Cooling L, et al. : Practical guide to transfusion medicine, 2" ed, AABB Press, 2007.

RERBWIMBRE

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



ABO ZE PC DfE

IVRZAIDEHEH RS NAHINRTD

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

BAE ORTFIME Y v & — 2 54 S 13 /MR
BANTIIT L A CRMERE & F Vs, [IMEEK O
fERTE 6] TR ABO MBI FAE OfEH 2 HRI & LT
Wk, Zhid, BEIMEHOEZEOIA, FLBHIE,
M/MRIREE R OPLA. PiBIARIC L 282 ER L
TWA D THb, —J Ty ABO I 2 7] E i /MR
BHWE DO AFVPHELRBEEICOWTUT OB R SN
TWwb o [ ABO I BY R 2 i /KGR B 28 A T IR 3 72
P43 ABO MLEMA B A O M/IMGRIEE &2 AT 5.
oA M/MUERRAF O A, JIBIUARIC L 25
MO BEEICIEET %, 720 BFOIA. FIBIUE
i 258 2 TEWHAI21E. ABO IR BIAS 8 4 /K
BT T MEPHRETELZNI ENDH L] S
BT, ERMHIIMO T4 K54 T BAKOEAIL
DER & L TRAUM/MMUEEA] O 2OV TRRES D

hitp://www.jstmct.or.jp/jstmet/

bo F7o, BREIM - ERNEMZT TR BRKE
55T ABO i Y[R B9 /R 0 A5 BB 72 54012
b EAMMUEBHOFEHE2ZERT H2LENHD,. Th
5DOXFIIZ DWW T Table 12-112F & ® 72, OFIM/ME
BRNEPA, PUBIUKMEA S WBAIDE S EHET 5
7o, PRI ORENS TR 2 WEE. BEPCEL
TOMRAIZTEZ7ZITRTEIENLEL L, 2D
®. Table 12-1121% O B /MK EF] X A A & LT
DFRL PRSI N TR,

%B. REOHA FF4 v TE2BEUTO/NERE
I i 1L B 3 C v ABO [ B b IfiL /N B854 ) A5 Y 25 4 3%
SNTBVRBEPLEEEDbNS,

(BEIEEZ)



