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2. HTLV-1 BE#%E & miRNA

-

W, ke ®’HE

FRFERF R IR A A B e R
AT A ANTY LEBIREERR ST

HTLV-1 37 A VABGEFEYIC X o TRERE TR 2]/, BEMICE DS, RA T MRS MR
ATL) #BET A E TORVWERIHOERICH 25 F B IAH 2 5058 v, REMBEE O ATL
MBI 4 REGTREBELE 4 OFRICES L TWAD, —HTHFIL ZHET 2 RO
ARV MEATRHAZ ZAE Do 7. miRNA X B BEFRIAFE & 9 F7- 058 S LT Lk,
HTLV-1/ATL OEBIZB W T S EHOFEHREND ), FF VANV TOBRBIET oL EL 5.
B2, ATL OZBOBRME 2 AV BRNENOBEY, S, BEMROEHO 1 DTH 5 NF-«B
DEFNEECODFAI X LTHO N 2o/, mIRNAZN LY 22714 v 7 HBE
NF-kBREEOIZUA =2 bBOpE %Y, miRNABEP GH 28 THRBLRES . —FT
HTIV-1 DAEFRE miRNA OB DL ) L miRNABREFEOERBEH R Y, SBOBEIIZ W
miRNA IS EEETHY), NS TEBORBRS HTIV-1 IIRDOSBOBRICFESTHEEZ

s,

e

microRNA (miRNA) 13 19 — 24mer DIET—F RNA T &
BEETFD I UTRICHEE L, RNA OGHEEIREES S
EY L, ENEEFOEBICEELENSL0D, —o0
miRNA 235D BIEF RIS L CHHIRICEI < & &4
TE 529, B bEFEENSE L, BESHt, &4
JROBRRICBWTARARTH S Z &id+AIciEiH s Tw
% W45 F R BEORED D, miRNA OHFEEEDNT
VALK EG T TE L TWAZ L SBHLNTH S 079,
VA NVAZEIIBWT D mRNATIRIZEAICED ONTSB
0, FizlenT ¥4 xR EL TS, 2, HRET

EiEE
T 108-8639 -
HEHBREEA 4-6-1
RERERF I RISA A E I AR
AT HNGT T AEBIRBEEER
TEL: 03-5449-5298
FAX: 03-5449-5418
E-mail: myamagishi@mgs.k.u-tokyo.ac.jp

tnabe@ims.u-tokyo.ac.jp

HBHTANVA, HEMILO miRNA /7 — Y IZEE S
B EDONT VB2 AL VI L THE.
DF DBEAIZY AN AT APHEE S LT miRNA
FRETAHL, —FTYAINAICESHKRA miRNA 53
NOFBEL, TANALZEBFREEORED—DOTH5HE
ELRBENTVAE D, E512, FIXALRATA VAR
BT, YANVABEENS A EIZmIRNAZ - FL,
BEOAFEBROEREEECS A ARERICERTAE
SHMEEINTVS 0, HARNADP YA VR EEEDRH
FWEZHA V%0 ME, BRUGOFELEP,ICERZ S

D THo/bEXLTHA).

HTLV-1 BFZE480C 81 » miRNA BFid, RZERER
ETHY, THIEBEMNEATYRWORRIRTS S, #
i, HTLV-1 257 A W AZMFEIC X o TREER T #
WEHEZLPBOTHETSH Y, HTLV-1 £ miRNA OEE
W HEERPEHETLICENEE TV EICEEY
%. LarL, HILV-1 BRiC X o TEIN & N RRadk o R
LA OB KRB THARATHBEIE (ATL) MED
BERE R AT A4 T b, HTLV-1 1 BIE 9 % miRNA 0&fk
B TICENODh B, AEFTIR, HTLV-1/ATL
RMEZOREE T D, YA IV AL miRNA OB, &
UmiRNAEEIK X240 FRELZMH L, miRNABIZED
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SHBOBBEEBBIIOWTERTS.
HTLV-1 13 miRNA OFEFEICOWVT

B S TIZ, EBV X KSHV 2 EDNVRIY A VAR
S RN, 200 2R 2 BE L DY A IV AHE miRNA A5 R

ENTw2 D, INnS®ODNA YA VA, BEmRNA &°

FAEICY A NV A B3 miRNA Z¥55 7% 5 Drosha — Dicer
~ RISC ##4 miRNA O ZERBEZ 2O T FFFTE 5.
F, IANVAHEHEmRNA RO A VR E s E e
B DEVRNA THLDRBERENERL, YA VAD
BREEBERIICEL-BE2FETLIENTEL. 36
WA LOBEESRITTHEINKE {, ZAREDNA OWH
FHELICFHETELLVHIFILS, DNA T A VAR
miRNA 2 32— F42HHTHL LEZLNTWS. Ak
DEEZIVIOYANVABILIETETLZLTHDY,
HIV-1 % H.0a 2%  OFFREBIC L o TEEMTbIL T A
10111213 HTLV-1 22T b 7 A JU A B3k miRNA O F
EPPEENT LbRAFANV-THELTFHUTALT
VI ALEFBLCHTLV-1 O Y AEHIZ3 D, TvF
TV ABIZ 8OO mRNA ZFH LTwA W, —JF Lin &
1% HTLV-1 B itk MT-2 M @ 18-24 ¥53£ D RNA #
5cDNA YA T75Y 2EKL, 698 70— DY—o7 T
A®fTo A8, HTLV-1 HE miRNA 3RBR SN o7z
EHELTVA Y, Ruggero HIIHREIHTE HICEEMIC
R L2 ERLTWAD, RV IFEICEEHZEEL
MERL ol ER/RRTHE W, @43 2L, HTLV-1 H
EmiRNABFEFELAELTS, BESNBETTCLY
HIEBIEL NN THLZ LB EINS. T4 VAR
miRNA I3 D7 4 )V A RNA 12 perfect match TH 1,
A WV ADERSIER L v A WV ABETFIC L BREEIZE L
WER525. FLE0OBEEGTFIENLTIEELR
BT eEZ bNA, HTLV-1 2°EA ® miRNA 2 BE T 5
B, FRENREDL ) REERE D OOP LV HIE, &
BEREGTICBIT ML LY, SEERPESR
BETHHI.

HTLV-1 &£ TEE miRNA OFR%

oy A WA LEERIZ, HTLV-1 3 RNA & LTEE S
NABIZIZEHL I UTRBEERRFDL, BERUT VA IVA
3% miRNA ORI & 25 &B2 WA LTnw5, HIV-11IZ
B L CIEROBIES N — 712X o THEE miRNA 12 & %
%4 VA RNA O] L B RALHEDSFE SNV 5 161718
Z O, HIV-1 RNA i APOBEC3G & & %12, P-body 12
BHETHIENRENRTHE Y, —FHTLV-112 oW T,
TN TY R 2% FGIZETFETIIEROBE E miRNA 28
HTLV-1 RNA KA TE 2 2 TR S N T W 5731819,
EBRWZRTEII TN TwERY. £, 2150 miRNA
BORBEL YA VAOERL NVOBBRERANDL LIS

(T4 E62%E H15,

LFVHELNIRBETHSLH. /2, BATLBRG L
miRNA BERBROBREMET LI LICLY, AREE
HFAHAESNL LI NG.

—7, HTLV-1 #° miRNA O&REBICH L5258
BIZOoOWTRAD LT OBEBIEATYWS, Lin b, EE
DOFD siRNAIC & B2 EMEETO/ v 75y VBB
LT, HTLV-1 Tax B K E LR BEE 52 LhrolzZ b,
Tax I RNAI OB L ZY v 2 LwE LTws ¥, —
75 Abe %5 ix, HTLV-1 Rex #f Dicer & #4 L, shRNA 7
L SIRNANOHR#HBRICHEEL S 25 eHEL T
%2 F 720w, Rahman & i3 Jurkat #1A21C Tax %
A L7BED miRNA ORI —2 2 BRI L2 2
Tax #EA L7-HIETIE 2 BRI EEML L 72 41 D miRNA
@9 %, 35D miRNA 234 L Cva7z. Tax 25 miRNA
BRI L TED L) L TFRECEELSZH0H
WEREV, FAHTLV-1EE I Tax 24 L CREMB O
UTFIEEREREET A I LI LY 22 miRNA 0%
BNy —VICbRESBELEXLHLEEZLOLNS.
miRNA OEBOBRED A LT OHL P Lo TETHEY
8% T HTLV-1 258 £ miRNA 125 2. 5 BB OMITIRKD
LNTWAS.

HTLV-1 Bl 5 5 BETRERS & miRNA

EMNEETFREREOETHEOMERD miRNA OARROHERE
D—D & F X 55, HTLV-1 Bl ATL BB T,
FOEBEOWEIBES PICEHENR T WS, Cyclin-
CDK #&#, pb3 i, JAK-STAT REE% & O EH M,
B2 NF+B ¥ 7 F VDE L EMAL DI CTh 5 220,
HTLV-l B B TR YA NVABETFEY TH 5 Tax
25 NE«B D52 EIR (canonical) R U EsE B Y (noncanonical)
ERZBANCEBAL L, FORE BEHRIEZ7TAEN -
AL % JEIR T B 228526 —F T, ATLHIIBIC BV
Tk Tax DEFRILEEICRENTH Y, Kb DT NF-«B
DIEEREERE O EFIZALE T A NF-« B inducing kinase
(NIK) 725 ATL f#EIC BV OREICKEL, EEN: NF-«B

BHEOEELEHFET S Y, BET TICHEA % NF-«B

BEOBEFFTHEES N, Wihd RIHEP ATL M
R LTCEIL TR -V ARBETEI L0 b, R
Fa K OF ATL #Fa4 NF-x B #8512 "addict” L7-KETH
5 & 4:% ;Z‘_ ro nz 28,29,30,31,32,33,34,35)‘ f 7: Q@.IBE{;”E v $ b:,
HTLV-1 &3 ¥ v ) 720 6 508 L 72 RAE 8% 3k (PBMC)
hix, BE Tax OREANBOLN WS, LX) NF-«B
BESEEILLTWEF— 3R ansz®. o2 tpy
5 b NF-xBEBOFBEEAE HTLV-1 BREEICT T A EE
HAFEHTHLEERZS. NIKIZATL 20 T%<, %
BEHERESC VT AMEMEEE B iz 3 E (DLBCL)
7 EDEMEBRERS, AR EOEREAICBNTY
BEERSTFEHTH S 831839 NIK 0FHLWVIZEE
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HTLV-1 iR

m:R-93-:mO mﬁea

miR-130b miR-155
A

4
7R b~ X

E1 HTLV-1EEEE ATL #5017 % miRNA OEE

5 LG
IES/ LORE

&b

11

l%ﬁﬁﬂiﬁﬁ R7RF—X
JAERIG. ERSHE

BHIE T Tax 12 & o THEEO miRNA A EHBE SN, HBORIEET TH 5 TPSINPL OEFFHI L, ZOHRT
b=V ABREIEREND. —FTATLERTE, 7/ ARUTES / AREOERIC L o T miR-31 DEBEHHIS 2
CRAAL, NIK OFBEA L7 NF-« B EBEOERHEEIIFEEND.

METRERCY VA BELARLTHE ST WS 39,
ATL Hifal “;mm NIK mRNA O _bH%, MORAZBT
% NIK K77 897 NF-«c B REOEEA 7 = X 5 3H S
P o TV ho 7z,

HTLV-1 OB YA 20 miRNA /8% — Vi 5 3 2 E#
By B0 8L, IERE ISR T 2 EBRRICHE N PP 5.
HIV-1 O X 9 \CfHE CIEM R BEERRZBET L0
THY, F/zHATLV-1 BREEEL S 1) 2 88kD 2 —EB
WY T2 BREHBERZBHETAROMILIN TN
V. fEo T HTLV-1 Bl X o TR SR Miiakkis & 2
BHEAT DT B ~

Pichler &%, ATL &U HAM/TSP (HTLV-1 B8 L%*%@ﬂ
BEmsEEtk, HILV-1 R Tax 12 Lo T h S v A7 4 —
AENT-HIAREE FIVT miRNA OFBE L~V ERE L7 4D
Hat U7z miRNA i3 ATL fEAOFREIR & ST 5 HlE

TSI BWTEES miRNA B 42 RUNSEH S 22X
TV A BE mlRNA?#uEzE LTWwa, Z0fE,
HTLV-1 B8 488 T miR-21, miR-24, miR-146a, miR-
165 235 LA L, miR-223PEHEBILTCWvE T L%
LW LTz £2F 09 H miR-146a OBFFHIL Tax 12
$ % NF-c BREBEOEEAPERTHLZ LML
T\ . miR-146a & EBV @ LMPL 12 & 5 NF-«x B &K D
EEAIC Lo THHEINL Z EBHEINTWD 84,

Yeung 5, 7FEEO HTLV-1 BEMlatk & 4 Blo sk
B ATL #if2 % FiveC 327 # D miRNA OFBRMEN £1T o
729 HBEICIXERO PBMC 2 HVTWa, 5
512 PMA 12 X » T PBMC 2L S ¢8I L HT 5
miRNA B CTHE D Ak 47y, HTLV-1 Bk & THIILOE
BALIZ X o C LR T % miRNA & LT miR-18a, miR-93,

miR-130b 2 HE LT Wb, 209 b, miR93 & miR-
130b M #ET 2 EHEETF & LT TPS3INPL 2 B\ 72 L
HTLV-1 BEZMI22 BT, miR-93 K U miR-130b O3B E
FEATTPSIINPL OREHZET S LICL Y, Hia
EROEBIZES LTSS E 2B 552 L7z, Pichler
5258k L7 miR-155 i Yeung & @ ATL MERZIZ BT 258
BERHE mIRNA DY A MIDETNTWESY, RiZFD—
4ERT 12 miR-155 A5 U < TPS3INPL 2By & 35 = & 28
BEREAS A DGR h H HE E N T w5 O, TP53INPL (344
ZEEEATEOHETF L LTEE ShTnp 10184950
¥ 72 KSHV 258 ¥ 5 miR-K12-11 %5 miR-155 & @&\ ok
ERY—%FHH, miR-155 OBEEHE LRI BMBEO
BIEZIIv T AL BREVERED H 5D,
HTLV-1 Bl B\ T, #E0 miRNA CHE S
% TPS3INP1 O RBBETHEELEEZ2HE O O L E L
bind (B1). mR-155 DFEHIE BMBEERICB W TR
LPS 12 & o C, FERRENAHEMLIZ BV T TNF- ¢ 10k o C,
FNENNF-« BEENCRBENFEIND Z LPHE S
TV 5 9253 F7- miR130b D7 TE—F—|2h NF-«B
EEFNHY, IO miR-146a I, Tax il ko T
miR-130b DEESFE S ND 9,

ATL 12517 % miRNA B%

Yeung 5 1& 4 BIOBERRGE % v 5 2 & T ATL EEHM
BB BT 2 mRNA KO WTHBRE LTWaE D, F/-
2010 4£1Z Bellon &1, FIREIC 7 Bl ATL BAEIZDWT 3
BIDIER PBMC 3 L £ 1d CD4+ T #lifa & hi% 47 - Tw
%5, @R ATL TiF miR-150, miR-155, miR-223,
miR-142-3p, miR-142-5p #% L & L, miR-181la, miR-132,
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B2 ATL#EICHTS miR31 #BUEBLDFAHZL

Polycomb &7 7% miR-31 DFEFUET I3 NIK % L OBHEET 24 L CHBOERE - HE S

(T4 VR %62% £15%

Genetic & Epigenetic 75 FIRNH!

CD40L ® BAFE [c L A%

!

R, A - R MRS, A

ZDGFHEOBERITEA

295,
LA CTRESNTEY, ERFOFEEONT VAL L o THESEZN TS, NIV A% R LIMBIER Rz

LrEZLNS.

miR-125a, miR-146b 23D LT Wb L HE L TW 5.
miR-155 @3] - F 13 Pichler 5, Yeung & D¥E & —3
LTwa, TREERENZ LIZ, Yeung 5 & Bellon 5 i
FnEN, BEHRATLME S HTLV-1 I X o THI &
N7 MERRIZE R 52 mIRNA BB NN — V2 RTEERL
TW5,
- BEO3 o0HE LS55 TIRRE R RT miRNA /S8 —
VEHRTH Y, LT PELRTwiRWn, F0
BRI, @+ 5ENSESS%2 L, BE%2RT miRNA ©
BMORARTHWC EPERERTHIEZELONE. FBER
DEBERS, )Y EROEY T2y b T miRNA ORES
Y —UHRELERDLIE Db oTHY B ATL#H
Falzatd % ERER RBo R (=CD4+ THIf) ZHETA
Zr, ATLHBEORELZERICOPL I L2045
LEZONE. TRBRRECOWTE, EEMRER S
EEMROSIEVERIIKRE(HETAIRA VM ThHA.
BREHRAZ D EoOBEICN L THESZE, Fald
HTLV-1 B 3¢ 38 1 5k — b 3t [7 BF 22 3 JSPFAD (http://
wwwhtlvl.org/) OEHHRHITE2B T, BRTHD T
ATL B H3RIEH ML © DNA, mRNA, miRNA O RHE
AR ST L7725, miRNABHROY > T Vi 7
Oy A IVAEDEY (=EEMBOEIETE) 4060
ATL BEHRMBE* Ay, Sblcary te—- v EIRE
ATL B LR —HRSE-BEACDA+ THIFL 22 51% 5
Wiz, TYL Y MDD 723D b miRNA & 76D
A VA B % miRNA % #82 L7 microarray % vy, FEE
ELWREZ DT TEE miRNA 28 LR, #

NETEHREENTW 2 LEDO mRNANSN Y — v LB
h, ATL TIX 61 D EFE miRNA ® 9 & 59 £ miRNA
PIEE THRICESTELUREELZRT 2 &b ro /e,
ZhiE, FEEMIEE miRNA ORHASMETERICH S L w
3D ATFRDER L —B LT 5 B9, mahLTwn
% miRNA Y & M2iE, 3 CIEMEE miRNA & LT#H
EENTWA Let7 77 30— 2 miR-1010 2 &b &
ThTwi, ZhdHo 6l o miRNA 3 ATL MBI O#H 72
BHF—H—ThHY, Fl-—o20&0bkiiIIEE
HMOBEIIES L TWwALEIONE. RADF—FIZB
WCh, EREOEDIODTIN—TICLo THREE LT
A miR-155 DEB EFHE VPR EN T W22, L WEKETK
HEE (p<0.00001) ERONZER o0, VA b
AL TwA (BEF S, unpublished data).

miR-31 DX ERRIBODF A B XL

ATL AR TR O o7 6l EOREHEF miRNA 09 b,
miR-31 N2 L T_TDO ATL BETRA L, BoBd
DL PELNE L2 0n7 (0004036, p=2.85
X 10%). miR-31 DRBERFAE, APFACBI BEE, B
EBBICBVWIEETH S I LAHE STV 86
F4ld, miR-31 OF LWiEAds ATL Mg 048 % et L
TwaEEZ, ATLHRO mRNARBR IO 7 7 4 VO
Brma L, 351200 vitro DEBOER LT, miR-31
DFEEHBEF L LT, ATLHBEICHEIT 5 NF-«BIE
LD ERBEEZEFCTHE NIK 2 RWIE L. EBROEE,
E# T Cld miR-31 OREAIFPLENE { NIK 0FEH
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miRNA BREET SZ 3k
HTLV-1 EZufliate
L5
miR-155 TP53INP1 41,54
Pt
miR-150 45,54
miR-223 41,45,54
ATL #Ra
L5
miR-150 45,54
miR-155 TP53INP1 45,54
By
miR-31 NIK, RhoA 45,57
miR-125a 54,57
miR-126 45,57
miR-130a 45,57
miR-146b 54,57
miR-181a 54,57
miR-355 45,57

®3 HILV-VATL (2307 % miRNA EER

HTLV-1 R OFATL BEESOMED > b, BROBLTHREESNTVWALDDER L. BRL-ENEETIE, Fn50%H

EOHCERNICRIEIN TV ABREFOLERLTNS,

FPHI LT 378, miR-31 OEEREBET 25 NIK D%
BHE L FNICfE) NF-« B REOEREELEHRET
B Edbhol (B1). &5 ATL Mtk R O3 &t
ATL #AEst LC miR-31 # FEA T4 L MBS TFHES
N7 2oz kix, miR-31 OFREN LV ARSI
OEBHCEEEEL TwB I LEERL, HLVSFE
B e LTOFERESRE L.

ATL FRIRARR % BEMICARAT L 725 R, miR-31 0&BHXR
L35 ADKREE Polycomb 77 3 Y —KEMLETE
VAT Av I BRRICLoT, TRIDATLBE TR
ZoTWbBIENbhol. 2512, Polycomb 77 31 —
S miR-31 2 ¥ 5 £ 10 X o T NIK — NF-«xB &g %
EEALT 50 F 88, ATL 2105 T4 HPNAMBS B
M BT ARBEERBICBVWTIRESNL TSI L
2B 5202 L7 589 Polycomb 7 7 3 V) —, NF-x B JBE
miR-31 B FNFNPEBCEBRIEREEA LB B6
67.68,69,7071,72,73) sy o (BB MR bR & DRE & R BEREIC
VIETHHEREC, EHI270Xt—22ERTAIL
ICEoT, XVBEMLZBETRENHS Yy b7 —27ICRE
SETwERLEZONS (B2). BLDOEBRERIL
ATLMIBR ZOSF 3y b I—Z IRELTWwWAZ &%
ALTBY, ¥V x74 vy 7O, 3L < miR-31
DTN & BF 7 R IBREOBERII DL 5 LHES NS,

SHOEE

BHOBFR T V— 71 & o TR BT S 7L 41465657
HTLV-1 B R O° ATL BEMILO miRNA Z8/¢7 —
VIZBIZELP IR o (B3). Lal, ERICEE
miRNA OERE L FOBERXH LI BRI ENTWVw LD
miR-93, miR-130b, miR-155 & miR-31 7513 Ch 5. &
WBETF & LCHS 20k 272 TPS3INPL % NIK i & &
F 59, H4 O miRNA & 2 OEHERETF O R g
BRERBICKT L CED L) R BE 2O, SROBER
BETH5. miRNAOBMNBRETREROT VI X5
Lo TFETRETH 7%, WENLRIHROBIEEL, &
HBETFHORMERLBBHOEELEEL LY, o TEA
B 7 EERIREEDMAL 2 A T LR BE L TBL.

—75C, HTLV-1 & miRNA OB IR E o 721 3%h
DTH5H BoTWwhABRERIITIZBTOALE. O
HTLV-1 288 £ miRNA VA F A5 2 B EZBIZDOWT,
BRYEIT X o CTRIL S MBIk b DT TR, R
Pl A A RY MHBEmMRNAWKEZ B4 V757 pizD
WTEICRE T 2 LESH B, I Tax, Rex, HBZ %
EDY A VARTD miRNA OABEBICT LTED LS
BREELEZLOPISEOEETH S, Rahman 52
£ 177 Tax 12 & AFEE miRNA 23 5 246 2 HHIsER



ATL SBRRICAIT R RORREE SEBRRIERICE & O < IERNEMRAHIOBEICRT DH%R 185

14

2 T AHE 5 212 L7s ATL 12 81 % miRNA O &4k
BB LYy s T a0h, SHROBEIELND.
@ HTLV-1 RNA 238 £ $ L < 13 HTLV-1 B3 miRNA &
e Db, EBRIMEENLETH L. HEICR-T
HTLV-1 DEEHRRL L2 7y — D LT OB M 2o
THH BB F - UTLV-1 % Tax 12 & 2 B E A in
Vivo lZBWT A RAT—VICBWTHER ENBEDH T
V2 TBI080) R e RBEIETIC BT B HTLV-1 OEEE T
LTmiRNABED L) 2BEL 52 500, EELRIE
BETHAH. @HTLV-1 HE miRNA OFEEIZOWT. L
WL, AVRAYT A VAD LD 2 E5E miRNA
WHTLV-L ICIEEL 2 WEZE L5528, Wity —2
IV EOFEMEBEACLVHEL,CENRE LERENS.
@ HTLV-1 B iz & ATL MifE © miRNA /8% — >~ @
ZEBIZOWT, BRI Tax 12 L B NF-« B BB 0%
LB RBENTWE—F Y, &EKETH L ATL O
miRNA ORBEEFIFEEICHFEMNTHY, ¥/ 2R 0T
Er ) ADBRFIZE o THEINS miRNA /XY — 22
addict LTWBEEZBNE Y Yok d higFiET
ATLHIBAAER I N T, ZEVrxF1 v 7R
miRNA & AR O 2 BT S LETH 5. ®HTLV-1
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1. Introduction

Haemovigilance is defined as the surveillance of trans-
fusion-related adverse reactions occurring in donors and
in recipients. The ultimate purpose of haemovigilance is
to prevent adverse events caused by blood products to en-
sure maximum safety. Various haemovigilance systems
have been implemented around the world, with a different
approach in different countries [1-6].

In Japan, the Japanese Red Cross Society (JRCS) is the
sole provider of labile blood products, and controls blood
collection, processing and supply nationwide. The JRCS, in
cooperation with the national government, has been col-
lecting data on transfusion-related adverse reactions and
infections nationwide since January 1993 [7]. Epidemiolog-
ical surveillance in donors is being performed to ensure
their health as-well as the safety and quality of blood com-
ponents. For recipients, suspected adverse reactions,
including infections related to the blood products, are re-
ported from medical institutions to the JRCS on a voluntary
basis, and nearly 2000 suspected cases were reported each
year from 2004 to 2008 [7]. The JRCS investigates the rela-
tionship between transfusion and the reported adverse
events. Based on the analysis, the JRCS evaluates blood
safety with the government to take appropriate and imme-
diate measures, as required, in JRC blood centers and med-
ical institutions. The existing surveillance system for
recipients has functioned well over a number of years,
and most of the reported cases have been relatively mod-
erate to severe. However, comprehensive data on adverse
transfusion reactions in all recipients are unavailable. We
therefore need to establish an improved system for moni-
toring recipients nationwide.

We have developed an alternative reporting system to
collect data on all transfusion-related reactions in recipi-
ents. A pilot study of this online surveillance system has
been performed since January 2007. Here, we describe
our online system and present the data collected by 12
medical institutions from January 2007 to December 2010.

2. Materials and methods
2.1. Participants in the pilot study

Seven university hospitals (Aichi Medical University,
1014 beds; Tokyo Jikei University, 1075 beds; Yamanashi
University, 600 beds, Tokyo Medical University Hachioji
Medical Center, 621 beds; Yamaguchi University, 759
beds; Kurume University, 1186 beds; Kumamoto Univer-
sity, 843 beds) initially participated in the pilot study in
2007, and five small-scale hospitals with fewer than 300
beds (Kuroishi General Hospital, Minami Tama Hospital,
Shibetsu City Hospital, Sanraku Hospital, Yao General Hos-
pital) joined this study 2 years later.

2.2. Online system

In the participating hospitals, doctors or nurses moni-
tored transfusion-related reactions at 0, 5, and 15 min after
starting transfusion, at the end of transfusion, and within
6 h after finishing the transfusion. Severe adverse events

and infections were determined after detailed diagnosis in
JRC blood centers. These data were gathered in the hospital
transfusion department. Doctors or transfusion specialists
in the department reported the data every 2 months via
the worldwide web (https://www.1597532.net/). Data
were collected in the National Institute of Infectious Dis-
eases, and analyzed statistically every 2 months. The online
surveillance system was password-protected, and respon-
dents were provided with an identification and password.

2.3. Statistics

All statistical analyses were performed by the Student t
test. Probability values less than 0.05 were considered sta-
tistically significant.

3. Results
3.1. Reporting system and classifications

Our online surveillance system was designed to collect
all transfusion-related reactions in recipients. The system
monitored the total number of transfusions of three types
of labile blood component: red blood cells (RBC), platelet
concentrates (PC) and fresh-frozen plasma (FPP), in each
reporting period (Fig. 1). The number of transfusion reac-
tions, and clinical signs and symptoms were also collected.
They were classified into 16 categories, as shown in Fig. 2.
Additionally, information on diagnostic data was collected
(Fig. 3). Transfusion-related adverse events were catego-
rized into non-haemolytic reactions, haemolytic reactions
and post-transfusion infectious diseases. The non-haemo-
lytic reactions included: severe allergic reaction, transfu-
sion-related acute lung injury (TRALI), transfusion
associated circulatory overload (TACO), post-transfusion
purpura (PTP) and transfusion-associated graft-versus-host
disease (TA-GVHD). Definitions of these severe transfusion
reactions were in accord with the International Society of
Blood Transfusion [8]. For non-haemolytic reactions or
infections, those events not covered by the diagnoses listed
were assigned to the category “Others”.

3.2. Number and frequency of adverse events from 2007 to
2010

We investigated transfusion reactions collected by 12
hospitals from January 2007 to end of December 2010
(Fig. 4). During the period, 241,225 bags of labile blood
products were used in 12 hospitals: 133,993 bags of RBC,
55,861 bags of FFP and 51,371 bags of PC (Fig. 4B). The pro-
portions of RBC, FFP and PC were 55.5%, 23.2% and 21.3%,
respectively, of the total amount of blood bags (Fig. 4A).
There were 3,539 transfusion-related adverse events re-
ported during the period (Fig. 4B). Of the reported reactions,
the blood product that accounted for highest proportion of
adverse events was PC (60.4%), followed by RBC (24.9%)
and FFP (14.7%) (Fig. 4A). When the frequency of transfusion
reactions was calculated according to the total number of
bags, the overall incidence of adverse events was 1.47%
(Fig. 4B). PC was found to induce transfusion reactions at a
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Reporting period: KQ%?%q?% y
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Total number of blood components used over the period :
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Fig. 1. Online surveillance system (1): Screenshot of the total number of the three labile blood components (bags and units) used over each reporting

period. RBC: red blood cells; FFP: fresh frozen plasma; PC: platelet concentrates.

Fever

2)  Chill - Rigor

Feverishness

3)

4)  Pruritus

Rash

5)

6) Urticaria

7) Respiratory distress

8) Nausea - Vomiting

9) Headache

10) Chest, flank or back pain

11) Hypotension

12) Hypertension

13) Tachycardia

14) Vein pain

15)
16)

Disturbance of consciousness
Hemoglobinuria

17) Others

17) Others

Fig. 2. Online surveillance system (2): The total number of transfusion reactions

by clinical signs for the three blood components used over the reporting

period is presented. Clinical signs are classified into the 16 categories indicated. Fever: more than 38 °C or a 1 °C or more increase from the baseline;

hypotension: a decrease of more than 30 mmHg from the baseline; hypertension:

an increase of more than 30 mmHg from the baseline; tachycardia: more

than 100 times/min for adult, modified according to age for children. Any findings other than the 16 signs can be entered as free text in “Others”.

rate of 4.16%. The incidence of transfusion reactions with
RBC and FFP was 0.66% and 0.93%, respectively. The annual
incidence of adverse events showed a similar tendency
(RBC < FFP < PC) every year, as shown in Fig. 4C.

3.3. Types, clinical signs and diagnoses of adverse events

Next, we analyzed the types, clinical signs and diagno-
ses of adverse events collected from 12 hospitals over

4 years. The types of adverse events among the different
blood components were diverse (Fig. 5A). Febrile non-
haemolytic transfusion reactions (FNHTR) were more of-
ten found with RBC than with FFP or PC. Allergic reac-
tions were observed significantly more often with FFP
or PC than with RBC. In the reactions to RBC, 36.6% were
FNHTR and 31.2% were caused by allergic reactions.
Respiratory distress, a hypotensive reaction, and a hyper-
tensive reaction accounted for 3.9%, 8.0% and 4.4%,
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Fig. 3. Online surveillance system (3): The total number of transfusion reactions by clinical diagnoses for the three blood components over the period is
presented. Clinical diagnoses are classified into the three categories indicated. Among non-haemolytic transfusion reactions, the events not included in the
diagnoses listed are placed in the category “Others”. For infections, any findings other than the infectious diseases indicated can be entered as free text in

“Others”.

respectively, of the transfusion-related events. For PC,
more than 80% of the reactions were allergic and 11.6%
were FNHTR, For FFP, 70.8% were allergic reactions. The
clinical signs of transfusion reactions were assessed by
the events per bag of each blood component (Fig. 5B).
In the reactions to RBC, fever occurred in 0.2% of transfu-
sion bags, followed by urticaria in 0.15%. In FFP, pruritus
occurred in 0.23% and urticaria in 0.54%. PC induced fe-
ver, pruritus or urticaria at the rate of 0.32%, 0.98% or
2.85%, respectively.

As shown in Fig. 4B and Table 1, 3,539 reaction events
were collected during the 4-year period, of which 881 were
caused by RBC, 520 FFP and 2,138 PC. Almost all the ad-
verse reactions reported were “Others” in non-haemolytic
reactions. Severe allergic reaction, TRALI or TACO were re-
ported at the rate of 0.1-1.3% for each blood component. In
the adverse events for RBC, four cases of hemolytic reac-
tions and one case of HBV infection were reported.

3.4. Variation in the incidence of adverse events by medical
institutions

We compared the incidence of adverse events in seven
large-scale university hospitals with that in five small-
scale hospitals with fewer than 300 beds. Seven large-scale
hospitals participated in this pilot study since 2007 and the
data reported by these hospitals from 2007 to 2010 were
analyzed (Fig. 6A). A total of 231,662 transfusion bags were

used, of which over half were RBC, followed by FFP (23.6%)
and PC (21.9%). Among the 3,410 adverse events reported,
PC accounted for the majority of transfusion reactions
(62.6%). Five small-scale hospitals joined this study in
2009, and the data reported from these institutions from
2009 to 2010 were analyzed (Fig. 6B). A total of 9,563
transfusion bags were used and 129 adverse events were
reported in these hospitals. Over 80% of transfusion bags
were RBC.

In the large-scale hospitals, the incidence of adverse
events per bag of RBC, FFP or PC was 0.61%, 0.94% and
4.20%, respectively, indicating that adverse events were
more often observed with PC than with FFP or RBC
(Fig. 6C). On the other hand, in the small-scale hospitals,
the incidence of adverse events per bag of RBC, FFP or PC
was 1.46%, 0.98% and 0.59%, respectively, indicating that
the adverse events were more often observed with RBC
than with PC or FFP (Fig. 6C). There was a significant statis-
tical difference in the incidence of transfusion-related ad-
verse reactions per bag of RBC or PC in the large-scale vs.
the small-scale hospitals.

4. Discussion

In our new reporting system, we analyzed the data col-
lected from 12 medical institutions from 2007 to 2010.
During the period, 241,225 labile blood products were
used in these hospitals. Considering the number of blood
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A. Rates of transfusion bags and adverse events by kinds of blood components

RBC

EFFP Epc

Transfusion
bags

%

gl V4

Adverse avents

B. Incidence of transfusion reactions

by kinds of blood components

RBC FFP PC Total
No. of transfusion bags 133,993 55,861 51,371 241,225
No. of adverse events 881 520 2,138 3,539
Incidence (%) 0.66 0.93 4.16 1.47
C. Annual incidence of adverse events by kinds of blood components
Year RBC (%) FFP (%) PC (%) Total (%)
2007 0.54 0.63 3.44 1.16
2008 0.61 0.69 4.22 1.45
2009 0.79 1.19 5.36 1.91
2010 0.70 1.30 3.77 1.49

Fig. 4. Proportions of transfusion bags and adverse events from 2007 to

2010. (A) The proportion of transfusion bags for each blood component and the

proportion of adverse events ascribed to each component. (B) The incidence of transfusion reactions by type of blood component. (C) The annual incidence

of adverse events by type of blood component.

products distributed nationwide during the 4 years, we
monitored approximately 1% of the bags distributed in Ja-
pan for each blood component (data not shown). During
this time, 3,539 transfusion-related adverse events were
reported in this system, and the overall incidence of ad-
verse events per bag was 1.47%. This incidence was higher
than the reports from other countries which had 2.2-4.2
events per 1,000 blood products distributed [9-12]. We ob-
served that the rate of reported cases varied considerably
among seven university hospitals (data not shown). The
true incidence of adverse events may be obscured by mis-
diagnosis. The lack of agreed definitions negatively affects
data collection. The difficulty in the diagnosis of transfu-
sion reactions also leads to misreporting. Therefore, shar-
ing diagnostic criteria for transfusion-related reactions is
required. Other studies in Japan have demonstrated similar
incidences of adverse events by type of blood component
(Kurata Y. et al., personal communication, 2007). There-
fore, it is likely that our results reflect the real incidence
of adverse events for blood products distributed in Japan.

PC (4.16%) gave rise to statistically more adverse events
(6-fold) than RBC (0.66%) and FFP (0.93%). Our results were
concordant with a previous report in Switzerland [12],

although it should be noted that all products of PC in Japan
are from single apheresis donor. PC was found to fre-
quently induce fever, pruritus or urticaria. PC recipients,
most of whom suffer from hematological diseases, tend
to receive frequent blood transfusions. The repeated allo-
immunization with PC may induce a high incidence of ad-
verse events. We found that the incidence of adverse
events varied between the university hospitals and the
smali-scale hospitals, based on the number of beds and pa-
tient characteristics. In Japan, most patients with hemato-
logical diseases have a check-up in large-scale hospitals
including university hospitals. Actually, the five small-
scale hospitals had no patients with hematological dis-
eases, and their incidence of adverse events to PC was only
0.59%.

This online reporting system makes it possible to collect
all transfusion-related adverse events in recipients rapidly.
The database can perform calculations on the reported
information automatically, and the results, such as the to-
tal number of adverse events or the incidence of adverse
events, are fed back to participants continuously. This
feedback should contribute to improving the safety of
transfusion therapy in each medical institution. There are
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Fig. 5. Types of adverse events and clinical signs of adverse events by blood component. (A) Proportions of adverse events by type of blood component. (B)
Incidence of clinical signs of adverse events by type of blood component. FNHTR: febrile non-haemolytic transfusion reaction.

a few limitations in this system. The focus of our study was
only on three types of labile blood components. Informa-
tion about the appearance of antibodies for each blood
product was not collected. In addition, reporting of infor-
mation on transfusion errors, including incorrect blood
component transfusion and near-miss events, was out of
the scope of the system. Almost all the adverse reactions
collected for 4years were “Others” in non-haemolytic
reactions. As regards the severity of transfusion-related
reactions, we speculated that the majority reactions were
relatively mild. We did not confirm the individual cases
of serious adverse events in this system during the period
of the pilot study.

In the future, more detailed analyses of data collected
by this system will be needed to determine how to im-

prove the transfusion service and formulate new strate-
gies to reduce adverse transfusion reactions. Almost all
European Union countries have established a haemovigi-
lance system and the number of haemovigilance systems
outside Europe is steadily increasing. National haemovig-
ilance systems linked to an international network will be
indispensable to ensure the safety and quality of blood
transfusions. Thus, an international standardized and cen-
tralized method for data collection and reporting is re-
quired. We have to continue to carefully monitor and
compare the incidence of adverse events between Japan
and other countries, in order to promote preventive mea-
sures in the manufacture of blood products in Japan, and
other necessary steps to reduce transfusion-related
events.
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Table 1
Clinical diagnosis of transfusion-related adverse events from 2007 to 2010.
RBC cases (%) FFP cases (%) PC cases (%)
Non-haemolytic transfusion reaction
Severe allergic reaction 4 (0.5%) 7 (1.3%) 8 (0.4%)
TRALI 4 (0.5%) 3 (0.6%) 3(0.1%)
TACO 4(0.5%) 1(0.2%) 0
PTP 0 0 0
GVHD 0 0 0
Others 861 (97.7%) 509 (97.9%) 2127 (99.5%)
Haemolytic transfusion reaction
Acute hemolytic reaction 3 (0.3%) 0 0
Delayed hemolytic reaction 1(0.1%) 0
Infectious diseases
HBV 1(0.1%) 0 0
HCV o] 0 0
HIV 0 0 0
Bacteria 0 0 0
Others 0 0 0
Total all cases 881 520 2138

The number of events and their frequency for each blood component are shown. TRALI, transfusion-related acute lung injury; TACO, transfusion associated
circulatory overload; PTP, transfusion purpura; GVHD, graft-versus-host disease; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunode-
ficiency virus.

A. Rates of transfusion bags and adverse events in large-scale hospitals (7 hospitals)
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Fig. 6. Comparison of use of transfusion bag type, adverse events and incidence between large-scale and smali-scale hospitals. Proportions of type of blood
component and adverse events by type of blood component in seven large-scale university hospitals (A) and in five small-scale hospitals (fewer than 300
beds) (B). (C) The incidence of adverse events per bag of each blood component in large-scale and small-scale hospitals. *p < 0.05 compared with large-scale
hospitals; *p < 0.01 compared with small-scale hospitals.
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5. Conclusions

We have developed a comprehensive online system for
the collection of all adverse reactions in recipients related
to blood transfusion. Despite the limitation of our current
system described above, this system is effective for collec-
tion and analysis of actual adverse events in recipients and
can be used to enhance the existing surveillance system in
Japan.
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