AAMMGERESE $59% £3%

20) RERE, MEHATF, K BX b REERCED
WcEIMEIER OB, B ABIMFREE, 49 1 327, 2003.

21) SHOT Annual report 2010. Available at: http://www.s
hotuk.org. Manchester, UK.

449

22) Paglino JC, Pomper GJ, Fisch GS, et al: Reduction of feb-
rile but not allergic reactions to RBCs and platelets after
conversion to universal prestorage leukoreduction.

Transfusion, 44: 16—24, 2004.

THE CURRENT STATUS OF HAEMOVIGILANCE AND ITS USEFULNESS FOR
IMPROVING THE QUALITY OF TRANSFUSION PRACTICE IN JAPAN

Hidefumi Kato” and Shigeru Takamoto®

YDepartment of Transfusion Medicine, Aichi Medical University

?Japanese Red Cross Hokkaido Block Blood Center

Keywords:

Haemovigilance, Transfusion-related adverse reactions, Transfusion practice

©2013 The Japan Society of Transfusion Medicine and Cell Therapy

Journal Web Site: http:;//www jstmct.or.jp/jstmet/



Japanese Journal of Transfusion and Cell Therapy, Vol 59. No. 3  59(3) : 450—456, 2013

—[#
AR RAERE R Z R A U iR s RN RE—

Review —

il Ez g RE

I REMiE (MSC) &, B3FMl, MR, B, ®eMiity, HERCET M~ A L
REPHIER D HERo 2 L2 S BA R HEENERER RIS T 2BREASHAES T 5. MSC 11, 4
OB SN TE 25, LhTHREHEIX, KED MSC2&T L &dIC, 22 X DL L7z MSC 3B AT
CHBEBEEDBEV DFELRMRY — X EEZ 5T, R EE MSC 28/ L /- BN, siEERRERIZ,
MATHE, OHEL, RIBERSE REZE EE REREGESHSEDR BEE FEE BERLY),
EMSTREER EOSBFTED ONTB D FELERITRE SN T 5. F-BHEEOHICIE, i Muse :
Multilineage-differentiating stress-enduring) 2MUOBBR LIV D BEIH A2 LIHBLEB2ZE£D TS, Muse
MBS, 2 OEERED S MSC FICBEL TV L E 2 bh5b. Muse Mfaid, ES 418 & H~EEHBHARIZE: &
ZZLNTEN, WhWwBIIHREETOEAIC L o THFEMIC iPSHMRICET 5. ZD720 Muse MBI 25

ROERVPPFIN TS,

F—U— R E R IR, MRk, BARER SRNG5S

FU®Ic

M3 REMM (MSC ; mesenchymal stromal/stem
cel) i, B, EIMME, Sk, ®EMz e,
HERICET 2ME~OMLEEZ b0 L Sh AT
HYVFBEER~NOISHIPPRFESNTWS. FL0EH
FER AT 52 & bYW LRBETE O RIERRIC
9 B RIREER L L THZER S Tw 3. MSC OFF
2213, BRI L 2 b O FFMIT bR T A 2278,
Bl 7z VA4 oM (BB L, FaA%, FRIHEES) »
ODBTEDZ LT hoTEI 2 Th BN
12, KEOMSC 2&4 2 L IS, £Z XYL LA MSC
FHENFHEWOEHZEDTWD. BRI, 4
LA CHRZZANVT—HBE L ZZ bR TN,
SE T RAEEEEYEEEE, BT 2ASNEE
ThHHrI R, FEREBMRIFET S LN
ERESNERREETH 5. JRIHER R
Fi3E MSC (ASC ; adipose-derived MSC) % FJf L 7-#F
ZEHWEIX, BRTHEML TV, BEOESDD
PN review B RVOFHIRTH B, 22 TR
AT, 1. ASC ORAER LU HE, 2. ASC OF
FLIEH, 3. ASC OERENATREES L UBRKRSHE
£, 4. ASC BT 5 S REtERMIE MUSE 120w
TR L7z,

1. ASC DEESB KUBIAEE

PR, ZOBBOIFLAEZRMRETED
LN TWAB B ZOREBICITMENEMERL XY S AL b
(MEREMR), ~z7uryr—2, RERGRHRELZE
BEITIRTVAE Figl). ThbMBEE(SVE | stro-
mal vascular fraction) 1%, L -EEKEEIS >
F-BRBELELCTHIEICIVGEETES. THL
ToRREETREREL TV LioMiRE, BETALD
ASCEBINITAZ &N TE& 5 (Fig 2).

F/2SVF L, RECytoritt D HEI S BB HEE
(Celution®) ZFIH L TRINT A2 &HTEZ". EY
BROETRIFESIHO XS B Z®E| L adsohF
BamOoasBcl Y ERNETAMREENTS. &9
L CHREL L - BB IE, MSC 432 I P MfE <
RYG AL b B EATWS, FD7® Cytori #13,
# B B % adipose-derived stem and re generati\}e cells
(ADRCs) E L THB YV BECAERTH L L LTV 5.

2. ASC DFI= EHE

FHEFICE T 0B MSC (BMSC ; bone marrow-
derived MSC) D&M A MR 0.001~001% &
FEECRVEHEL ShTWE? 72, BENTEZW
B, MBS L & HITERELL 72 MSC OBEFEA ¥ — FHuEL
BLOBELDH VY, BHL O TRERCLELED

SRR ARSI - MR ER
[Zf+H 20124610 A1 H, ®HH 2013417 18 )
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kadipocyte

Mesenchymal stromal cells
Macrophage/monocytes

Mast cells/eosinophils/basophils
Neutrophils

Lymphocytes

Fig. 1 Localization of MSCs in adipose tissue.
Adipose tissue contains various kinds of cells such as
blood cells, endothelial cells and smooth muscle cells in
addition to adipocytes. Adipocytes occupy more than 90%

. of adipose tissue by volume, but no more than 20-30% by
number of cells. Adipose tissue is also rich in microvascu-
lature where it adjoins with MSCs.

MSC B LA & 2 B EetEdSH 5. IRk 1 75
A SR 5x10ED ASC AWM TE B & &h, Zhi
FMUBEOFERML Y 500D 5. L bjEA Y —
FiZ, BMSC £ W 3 BVWOTHENAS ICLEE T
BRTEx5. HrORBRBRTIX, BT T L0ORGESE,S
10°~10" L <@ ASC % BORM TR 5 D3 ek
K79, ik, ETREBRGET 7 X EFS
ZEtMFSoTHROHREA - REEREZ A9 2
TRELFETH S,

JE 5 B O T RRIRS (i, HRFTITbRTS
D, MSC &, FUEHEIELZ EBRESRTWSZ L
SO REENIER S SR ONRIFERE % BIRAUE
TEHIENHESL L ELNL BENICKEOMRY —
AVBEELTWAI IR 5.

ASC oL, BHEFHRBHRTH Y (Fig 2) Ak
ORI 3 N7z MSC &I v, U Lzdsh R
BEPEEFRBEICBWTIHESZD OIS, Flz
¥ BMSC &, Mgz CD73, CD90, B & UFCD105
P, CDI4, CD31, CD34, CD45 i3kt sh
5%, ASCIE, CDMA LR ENBEHETH L EMEINT
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é Excise fat tissue.

Treat iat tissue with collagenase
and then centrifuge.

Collect the cell pellet
and cultura it in a flask.

Adipose-detived mesenchymal
stem celis propagate themseives.

Fig. 2 Schematic presentation of the procedure to establish
MSCs from adipose tissue.
Adipose-derived MSCs can be established by a simple
method. Subcutaneous or visceral adipose tissue was
minced and treated with type I collagenase. The infra-
natant was centrifuged al low spced and the celtular
pellet was plated in a flask. Cells propagate themselves
rapidly, exhibiting a neuronal-like morphology.

W39, ASCiE, BHUME OREICHEET LI LS
PloTHEHY XYF A +H CDHUFHETH A
& ASCEARYY A MEEEEE TS LHB SR TWA,
S 512 ASC & BMSC BT 5 BEFREOEZRE Mi-
croarray % ETRT L7=HRE L WL 2o0dH 5™, Fh
LIz E T, HOoWICELRB L9720, FoLEHEERYN
ZEZREIHLIPE TRV,

3. ASC & R\W/-RIEREREISE & © I ERRVIT R R
= ,

3-1 DIMEER

t b ASC 2, invitro THEHRRICHMMEL X~ F<
YATBIRIMEF VLRSS 5 L MTHARET L &
TELZEPHERINTWBDM, BIRISH~OH
FEEToTwA. L2 L7225 ASC IR
SRR, HF B RRW-DEE % HGF, VEGF,
CXCL12 (SDF-1) % EoMEHARF M2 DES
BREVWTHAHH L ETRERTIHEDH L. HHD
MEFERFIE, HEH, HRHICBEY, k58

- 64 —
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Table 1 Clinical Trials using ASCs/ARDCs in Cardiovascular Disease

Clinical Trials. : s Route of
gov identifier Location (country) Condition ASCs/ARDCs administration Status
NCTO01556022 Minneapolis Heart Institute Myocardial Ischemia ADRCs Intramyocardial Recruiting
NCT01211028 University Hospital of leg ischemia ASCs Intramuscular Recruiting
Toulouse (France)
NCT01502501 Ageless Regenerative Non-ischemic ADRCs Intramyocardial Recruiting
Institute (Mexico) congestive heart failure and Intravenous
NCT00426868 Texas Heart Institute Ischermic heart disease ADRCs Intramyocardial Active,
(USA) not recruiting
NCT01449032 Rigshospitalet University Ischemic heart disease ASCs Intramyocardial Recruiting
. Hospital (Denmark)
NCT01216995 Erasmus University Medical Acute myocardial ADRCs Intracoronary Not yet
Centrum (Netherlands) Infarction recruiting
NCT01663376 Pusan National University Leg ischemia ASCs Intramuscular Completed
Hospital {South Korea)

ASCs, adipose-derived mesenchymal stromal cells; ADRCs, adipose-derived stem and regenerative cells.

N7z ASC okFE, FICMEREICHEE L " RERE
R LTHEET A2 Lo MEFART TR (Ml
HEERS AL EREELZOLNDY. /2 ASC
1%, in vitro T-LHMRE~NGILE D EHFTE DL
LIME I TWAT BEEME Y — R0 PRE
A9, BREIIRIEA IS T - IO EE 7 U~
E435Z LI X ORBEBORENZOONE. FOT
DEBORERARISEITRTHS (Table 1).

3-2 TEERSVEIERIE

5%, SMERFMTIC X ARERER o RIBIR, SELE
HoPL227:DBEHICEBELLLT. 20708
BBED 128 LT OSTES DR & Y 5T
NTwas, BMROECEEEFEETH - 127,
BEIC 2 ) IR & ASC 2RSS T LItk
DVEVEESENELNLZEAHELTEL. 2RI,
ASC 234§ 5 Z IR MEFE RS -DTHH
) EEZLNTWS., ERAFEREERWERRRR
B ZENABEEOTNERMESEL 61X, EEO
PEFZERIC/Z WL TASC 2 6FH LI &l
(CAL ; cell-assisted lipotransfer) # 47 - TWw 5. 3
ADBEICHEE L ZAREAMHEILLBED
BELRIFTHoY. AEFELGI, ERENOE
D U BIEYRFEOBREICD CAL2BHLTS
D RIFZEEZIDTWS. &6ER, FLArzl
BEOHEELEPoEHEShHTVE, BHE B
BKRETH ARDCs 2 AW AEBEOBRRE+ £t
ReH LY, HHEITE, KE Cytori WA R ¥ —
& 75T ARDCs Z /- lRRE (BHES ' NCT
00616135) A5F—T v /NTHRTLTEBY, FREMBITHE
BAHE S NP, FRIC S ERE R b IR OT
REIR, #hEh82%, 73% I2DIZ) BIFCTH o7,
7275 VNTIRBHERICONT 2 BRAR (BEE
5 : NCT00715546) %, 8 E <3 B L RZERHE (Parry-

Romberg syndrome) (2519 % FEEREER (BSHEE - NCT
01309061) A5HE4T, BT &oTv 5. BICHILNA
13 A BEHEAE#IC ARDCs % BiRES- L CARIT
Holt DRELDHBY.

3-3 B EEE

ASC %%, &, BE, BRICAEd 52 LZMAT L Y
HELTBY, BETRZOAN=X2bHBHEhD
DH BT ETDOBMETFEARL FUX I 75 4 b
R EDIFEERVE, RESEFETIR (FRA
THREMERL NIV TH B) D, BEAITOR TS,
b b CHATR OBRKRREIL, £BEBEEECH L
FERIC ASC 2 E8HET AL DD 20H 5 (Table2).
7= ASC @ b oREHFIRRZ L ¢, hFiEhto
BHiY o~ FBEIEFEST T2 L) RIRRBR DT
bNTW%(Table2). fIZr—ALER— MThHBIS,
HEIMEIZ L 2 ERBISH L ASC £ 74 7)) ViR K
HEHES LEBCAEThH - Bz S 7.

34 B - BREEE

ASC iz, BEEREIIN T oREERIATIZ L
FEBFRE LTHRESR TS, ERLHBAF O
—~ETHLIVARATSIF U ESFICL-TT v PAKTE
BE2 g SHEREHEBICERE ASC 25 LD
ABEEENIUZINER DL FORICE I 28ME
b HI & 0w,

ASC i, REFEIC/ I HMBEE# & LTHED
THAHLITH5. 5y b pelvicnerve 2 BE S &,
Z ORI ASC 2 BTk Uitk T A RREOEEZR
TF-IPRES N ARENCRE LSRR &
5 L7-ASCE, FEHORA~Y—I—RBELTw
709 i BREBEEF IR B O L AERIE S
B o, MZBRHENEOREZEICHREBE 26
HE® ASC # Bk 5 LA TH - 72 pilot study D&
RESE X, BIRRBRZFEFTTH LY.
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Table 2 Clinical Trials using ASCs/ARDCs in Orthopaedics

Clinical Trials. . . ; Route of

gov idenlifier Location (country) Condition ASCs/ARDCs administralion Status
NCT01585857 University Hospital, Osteoarthritis ASCs Intra-articular Recruiting

Montpellier (France)
NCT01663116 Hospital de la Princesa Rheumatoid arthritis ASCs* Intravenous Active,
(Spain) aggravated . not recruiting
NCT01643681 Korea University Anam Lumbar intervertebral ASCs Intervertebral disc Recruiting
Hospital (South Korea) disc degeneration

ASCs. adipose-derived mesenchymal stromal cells; ASCs*, allogenic ASCs; ADRCs, adipose-derived stem and regenerative cells.

Table 3 Clinical Trials using ASCs/ARDCs in Gastroenterology

Clinical Trials. . . Route of .

ov identifier Location (country) Condition ASCs/ARDCs administration Status

NCT01440699 Yeonsei Medical Center Crohn's fistula ASCs™ Intralesional Recruiting
(South Korea)

NCTO01314092 Seoul Asan Ilospital Crohn's fistula ASCs Intralesional Recruiting
(South Korea)

NCT01541579 N/A Crohn's perianal fistula ASCs* Tntralesional Not yet open

sponsored by Cellerix Inc.

NCT01518092 Tlospital Universitario Crohn's recto-vaginal ADRCs Intralesional Recruiting

La Paz (Spain) fistula

ASCs, adipose-derived mesenchymal stromal cells; ASCs*, allogenic ASCs; ADRCs, adipose-derived stem and regenerative cells;

N/ A, not available,

3-5 MERBER

BMSC &, BB/ NREREET LIV R LB
OEMTFEIRSD LU IV AORTHED,
Z D7 DML RS L FRIEREITHIC BMSC %
ETAIEICE D NREOEBEMEESh, MK
ZNEENET L LPFEINDD, LA LN
BMSC i, BHMBEEREEZET 5 EHIL, (LERED
F2OBRAERLTBY 22 XY BMSC 2#RELT 52
LREERN TR, EEMRBORADBE IS,
ZDLH) BEBE,POFEAE, ASCIZEHE LZ0ET
BB OWTHRE L. 20ER, v ABIUE
b ASC &, BMSC o fR%E & 2 57213 Tt {, BMSC
L) BENEMTRHENEET A LWL E 2
720 RRROBRIE, 79V ADTV—TiC X YRER
ENTWEY YU EOEBNMEERE LT 2T, &4
133 I B HEREC ASC % BERI S A EEERAER % R 1E
FTH5.

AED 5 AICKE Osiris #£45, #F 72 THRICH
A AT 04 FEFESEBHEANEER (GVHED) I
I AMEEEE LT, ¥ b BMSC 8% (Prochymal®)
DEFEABEPUF L 72, ASC © GVHD 253 2555
2, BRHEEODDOLESETH B I L ERT EBENTF
TRRENDH 0P, EBRICHEIEIMEO GVHD EFMCHE
L CAREERCEVEIRZH T EOH|ED
HBHP. LHL%dS GVHD ICH§ 5 llsER & L
Ti3, Prochymal®25%:4T LT Y ASC oERISHICE
AR, BRATIRATH .

3-6 HILBEBER

ASC iz, R U L) CHBBEEREZETS. £
DFEEZMALTIU—VRICE AEILERBEL B
K& L-BRREBRA W o2 #iThTH % (Table 3).
ASC @b OREMGIER AT REEB R BB KL
A = LE) LT AERMEDITODRL TS,
T¥AMNT VBT P TAR M) D PuxRVEL R
ik VEREIRIC L A REEBRAY Y X EFIVICE b
ASC 2&E L= & ZAHERD, THl, KEOERH
HrEHoh, ZORREE L TCHRCEROUENESN:
LOBENDH BV S1%, v P CORKRIARIEES
ns.

FEEICHT 5 ASC ORIE D EBHGECmMaAsh
TW5h, arAF N AR CCLAC K Y ITREEZR BE
SR oI, ASC #5345 & fnik{ban,
REZNLHEOL L O TEFEDOH LICORMS =
EVME SN T W A®, $72 ASC % I IZ LT 62
BT, REIRTEY?, EBEIC ASC b5k s
IR X — Py ARG L ZAEEICR
BLAEDZETHBY.

4. ASC ICIRTEY % ZEEME T MUSE

B XFMRASESTFONEERREEL S,
BAOKERE, B8 BUdGodhic, 3Tk
K BRNEFHOSIEBMIIH L L2 R
7z, BROBED & Multilineage-differentiating Stress
Enduring (Muse) cell & &{fiFTv5*. MUSE i3,
HERY— I —TH 5 CDI05 LLRE<Y—T—Tdh 5
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SSEA (stage-specific embryonic antigen)-3 % V> T4+
BCX5Z bbb kI MSC A EHICEET 5.
MSC i, FUHBREROE, &E, BHIEI»H T&L
WIREER ORI Al CSb T & 2 = L0
SN TW5. FLFEERLHEELEIC MSC 2#5
ThHEHLIBEEOHBBENThhLL WS 2L Y
HLTWwA. ZhbDHAIE, MSC HICHFFE L7z Muse
WX o THBIHRAMREND 5. £, <Y ADHE
BLIZERRHA, TS T3 L ESIEREN S
HFBDOLN TS, v 7 AEEICBET S L, ES
e T 3 EMBICIEE TR S W7z A8, Muse #llIZ
FEL S THEE L 2holz. ZO7-DEERKE
X, BWEEZLNTWA. OF ) BAERROERIC
AOCHEEE LTHEB SRS, LA L7245 Muse Hiig
WHRANDY, TRIIHEERFEN L THAS.

Bhse Mk (B EE, BRI Bko Muse
MlEEOREZTRo 25, BEBISERR
7 IR -, BELRV—XTH AR
BREINTNES.

iPS (induced Pluripotent Stem cell) #ifgiE, & +o
MMEFMRBRICUPRFE LTS3 Oct3/4, Sox2,
KA BXUPcMyc 2BATEHI LI ELSRSEY
HERFHEL S, © MM E Muse Mili L 21
YA o G IR RTF R EA L7 & 25 Muse Hif
i, iPS MR I 2 b U 7= 259 Muse MIBL 4 E 2 5 i iPS
FRRIZB S h o722, 3 TIT ASC %5 iPS A
BIshegwizEd, FESIRTE Y, BIH#KC
Muse MBS L FAET B 2 L E2E 2 AbeIRED
WCRREEZ LS.

Muse MIfEOFERIC X ) BAEREMR T 3 F 3#E
THZEREFELW,

BHIC
WERRERERD 5 A B & ASC 25, B REE
BRSO REA LR T I LBV RS E)
THb. LPLEFSHDODDORRWOR, H=F
DLDOTRETEDZIOP, bLEIOBRSITIEREL
THAT L0, TREDABWENY 715 E
NBOPEE, Zhh b EMMREEREIC I b 5 E,
EoOBSEFZRICANZPLEREICHERL TR
o WHETHLERDbNS,
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QUESTIONNAIRE-BASED SURVEY ON CHEMOTHERAPY-INDUCED ANEMIA

Asashi Tanaka”, Ichiro Yoshino®, Shigeyoshi Makino®, Noriyuki Katsumata®, Koki Takahashi®,
Hiroyuki Kuwano®, Yoshihiko Maehara” and Masahiko Nishiyama®

YDepartment of Transfusion Medicine, Hachioji Medical Center of Tokyo Medical University

“Department of General Thoracic Surgery, Chiba University, Graduate School of Medicine

9Department of Transfusion Medicine, Toranomon Hospital

“Department of Medical Oncology, Nippon Medical School Musashi Kosugi Hospital

?Department of Transfusion Medicine and Immunohematology, the University of Tokyo Hospital
“Department of General Surgical Science, Gunma University, Graduate School of Medicine

"Department of Surgery and Science, Kyushu University, Graduate School of Medical Sciences
*Department of Molecular and Cellular Pharmacology, Gunma University, Graduate School of Medicine

Abstract:

A questiorinaire-based survey on chemotherapy-induced anemia (CIA) in cancer patients was conducted be-
tween September and November 2010. The number of patients treated with chemotherapy, rate of blood transfusion,
volume of blood transfused, severity of anemia, and factors affecting blood transfusion were analyzed according to the
type of cancer, in an attempt to clarify the current status of CIA in Japan. During the survey period, among the eight
Lypes of cancer analyzed (breast, lung, stomach, colorectal, liver, gynecologic, and urologic cancer and malignant lym-
phoma), chemotherapy was given to 54-136% (mean = 9.2%) of patients, among whom 1.6-24.0% (mean="75%) re-
quired blood transfusion. The number of units of red blood cells transfused was 3.9-7.3 units (mean =5.9 units) per pa-
tient.

According to a nationwide patient survey conducted by the Ministry of Health, Labour and Welfare, it is esti-
mated that approximately 146,000 units of red blood cells, which account for 2.2% of the annual total supply of red
blood cell products, are transfused to cancer patients with CIA yearly. In addition, it is estimated that annually ap-
proximately 172,000 cancer patients with CIA, accounting for 40% of patients receiving chemotherapy, have hemo-
globin (Hb) levels below 10 g/dL. Possible factors affecting blood transfusion included a history of chemotherapy and
radiotherapy, as well as the use of platinum agents.

In patients who received red blood cell transfusions, the average Hb level prior to chemotherapy was 95 g/dL,
and the average lowest Hb level after starting chemotherapy was 6.9 g/dL, whereas in patients who did not receive
transfusion, these values were 11.6 g/dL and 104 g/dL, respectively. Furthermore, in all cancer types, almost no red
blood cell transfusion was performed in patients with an Hb level of 80 g/dL or higher, but also many patients with
an Hb level of 6.9 g/dL or lower did not receive red blood cell transfusions. There was no significant difference in the
ratio of adverse events following blood transfusion in this survey compared with that in the nationwide survey. The
present results demonstrated the strict restriction of red blood cell transfusion to cancer patients with CIA. There-
fore, there is need to consider the use of alternative therapies to allogeneic blood transfusion, such as erythropoiesis-
stimulating agents, to increase Hb levels, and consequently improve the quality of life in cancer patients with CIA.

Keywords:
chemotherapy, anemia, rate of blood transfusion, volume of blood transfusion, adverse reaction under transfusion
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