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EMEFARSAETRIKIC ST D CMV [EEEMED S OHBMEEZDRERE

AR MR BERY # EYY MR S iR Y
P B0 AH T Rk SY Rl HERY O EE B
BOE BOEY KW F—Y 0 fiok Wl P st & R
BRI BoRY ke 307 HERD 27 B 7 MR

Tl A4 M AT a4 VA (CMV) BYE XS MR a (HSCT) #OEELAIHETH 1, FRITRES
BETIEMIME RGO PP EETH 5. HIMEREEZ: (LR) BH 0 K ts, CMV B EH OB O W T
R D L5, AIICBITHEHERIAHTH 5.

[77:] 1999 4E4* 5 2022 4E\Z[EPNT HSCT % ftifT L7z 113,747 6% %812, TRUMP2 7 — % % W CTHEITHINIC
fENT L7z, BRI % LR #A 0B AR CMV Jifkifilgific o & 4 I (Period A~D) 2/ L7

[%55%] CMV Btk BA o H 44713, Period A @ 8.8% 75 Period D @ 4.1% -~ & 4 & 72 A& T 1M 2 38 72 [ Fk
BAECTOMMEMIERBIE ) A EICE D 572 (52% vs 26%, P < 0001). PeriodD I2BWTdH, FF—- L ¥
¥ry M2 CMV DX 7 Tid 13.1% T CMV BEEEFAMEH S hTws.

[K55m] LR BHI 0% K AZPE CMV BB o 4l 1 E A KT L7228, BUE D —E OB TR S Tw
5.

F—I—R:H A b ATOY A VA, ElBE CMV EAYE, w i #h

EL&IC 27 4V F — % FC 72 EEEEE CMV HURRE P I
P4 AHFa AV A (cytomegalovirus : CMV) & HORBTEE R VAL Z PG INY. 20k,
Feie 1%, 7RI F2 A (hematopoietic stem cell trans- FIIMLBRER 22405 D FE ARk v I ER B 23 LR 7% AL
plantation : HSCT) #1254 L ) 2 HE LR GHED — #%) (leukoreduced blood products : LR $#]) A& A
DOTHY, &<IZCMV K& (seronegative) BT SN, RIRTH 2004 SELARRISE T L, HAE Tl EINAE
BV, ZOFHrsmOCEETHS. 2T, TOMIMEFRICB T 2 EENEA L L CEDIT SN
FRILH > CMV JEGYE (transfusion-transmitted CMV TwaY,
infection, TT-CMV) % i {7212, CMV JikEaEM: A L2 LAt s, CMV ARG sl a8 12

I A S PRI S M7z M3 (CMV BRI B54)) @ LT, LR #ANIMZ T CMV Btk 2> 5 o #5)
FEHASSNT & 722%, FHIERBRE 7 4 V& —I12 & ) CMV BED L HITERS N, EBIHEH IR TR0

DF7 5 G TH L HMER DR EENLZ 0D, DWW, TORTFT—=IPHFELRY. 512, HE
1995 4EI27 Ly RN F U vBAL Y T —E I 1Y AHRIL K —TI3EEH T E CMV JuRkEERI RN 2

FREFET, 7 LN &SRR S, BIMERER EHE SN TV DY, —J5 T, R ERRME B D
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Fig. 1 HAIZBIZHMEKERELIFEA (LR) MERANZ B S 2 DA T ik oo M B il o 22 78
2004 440 5 LR WA OB HIE T - 72.

WODHEE > THB Y, M RA O ERIE L VD
Biri 5 b, CMV BRI O @) 72 (o) %
W HLENH L. KT, KIITBIT S CMV
RIBGEH 0T 2 EIMEE I BT, CMV Rt
FHHREANOMHEREZHONITLIEEZHME L
7z.

MR EFE

AW, HAEI - feEMiiafika sy (Japanese
Society for Transplantation and Cellular Therapy :
JSTCT), HA#E MIfafAE 7 — ¥ & ~ ¥ — (The Japa-
nese Data Center for Hematopoietic Cell Transplanta-
tion, JDCHCT) O A% §%—IciE B 7’1 7 F A (Trans-
plant Registry Unified Management Program 2,
TRUMP2)” % Hvy, 1999 4E22 & 2022 4E O I H A=
WTHR % 713 [ s i 2 2 72 B 68 R
XL U TR BIICIRIT 217> 7-.

SHREEE, BRIV TLUT O 4 i, Pe-
riod A (1999~2003 4F) : HIEkERZLE (leukoreduc-
tion : LR) $H 258 A TdH - 72K, Period B (2004~
2006 4F) : JE LR 5 & LR A2 S T 7R,
Period C (2007~2020 4) : LR BAIDHAAFH S 1,
FIZ CMV FeiRk o J e\ HlifkiE & RS (complement
fixation test : CF) 23 & LT w7z, Period D
(2021~2022 4F) : CMV Sufko il 1 kst msz e
% (immunoassay) 25—MICEH EINDE X912k -
e & L7 (Fig D).

F W BV 5 s A o IR, 4812 CMV difk
R 2 & ORI DO FEREIZ OV TR 2 4T - 72.
FEEHRAT I MR G THEME L, 74 2 e, Cochran-
Armitage O M4 % 1& GraphPad Prism 10 (version
10.6.1, GraphPad Software, LLC, CA, USA), Stata/
BE 17.0 (version 17.0, Stata Corp, TX, USA) ZfliH

L7z AbF7eid, HAED - REMiiasikyss L O
FFT R AR PR AA TR TR e D i PR A B & OB ¢
B210262) DA ZFTHEBES N,

= R

AU 4R T 113747 8 (A% 39,839 4, [ f
73781 1, ANBH 127 f) TdH - 7z, RIFITBIT % FFEE
i, BRBHWEBEOERMER % Fig. 2 1IR3, HHH o
TG BEFUS Period A (1999~2003 4, n =15784),
Period B (2004~2006 4, n = 12,026), Period C (2007~
2020 4, n=74431), Period D (2021~2022 4, n =
11506) TH - 7.

BAEOBI W 72 ML AN DT CMV e ifiig
HIDSH G B NIRRT 3T CMV B 555 |
+ [—#8, CMV BBtk 5% 1) 13 Period D I2B W T
ERF 160 f:H D, LR #APEA SN T2 6 H CMV
Re I 5 o T S ot Fud i L v e 2o 72 (Fig
3). CMV B4 i v 8550 o 4 F 1 45 ([[ 3 X T CMV
Re i 80 | + [—35F CMV Bl i 410 11 + (T4
T v AEEA ] + [ 3T CMV B i i #4) | +
[—# CMV BRI ##] 11) 13, Period A T 8.8%, Pe-
riod B T 55%, Period C T 4.1%, Period D T4.1% &,
FEERYIZAL T L 72 (Cochran-Armitage OAAIME, P
for trend < 0.001). —J)C, TOEILIZ—HETIE %<,
NS KT 2R L7288, E4E Cldith—E ok
HCHER LTz (Fig. 4A). HEBHE L MEBA % 4
RCHIRT % &, CMV Bk i B 41 oo i A1 [ Al
BHICBWTHEICE D - 72(26% vs 5.2%, P < 0.001).
HEBHIZBOWCIFERICEIAERET ML~ Mg
R SN do 7z (Pfor trend = 0.114) 7%, [AFERAL
TIHAER L & D ITHRE LN M % 280 72 (P for trend
< 0.001, Fig.4B).

IR O CMV OFROAT 4 & BH ORI
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Fig. 2 AFITBIT 2 BB OHER
& W o 5 48 A B0 Period A (1999 ~ 2003 4F, n=15784), Period B (2004 ~ 2006 4, n=
12,026), Period C (2007 ~ 2020 4, n=74,431), Period D (2021 ~ 2022 4%, n=11,506).

250 -

200

150

100 -

Numbers

50

2000 2010

Year

[ Partial CMV-
Hl All CMV-

Fig. 3 CMV &ML S ORI D HER
CMV REPEIME EA AH  S 72 BHL03 Period D (2B W TR 160 Fd 1, LR BADHA S
NTH 5 b CMV BEYRILERA O F E o Bidmd L Tz o 7.

DWTHE L 72, B CRART CMV JuRA2HI L
TW2H0iE 15047 f (CMV Bufkkstk 10237 4, k&
P A810 1) THh o7z FFERALCREIMEHL K —
(D), LY¥xZr b (R) &HIZ CMV Ptk Ay fit )]
L TWw2b0id44005 7 (DEM/REYE 4664
fF, D EM/R BitE 13317 5, D Batk/ R &tk 3888
F, D BtE/R Btk 22136 fF) H YV, D FEtk/R ML
A d CMV RSP EA A3 — 2 B S T 72 (Ta-
ble 1).

D B&M/R B RS BT, FH T CMV

Rex 2k i 3 #2550 > A FH L2 D v T Table 2 12779, Period
A T, T CMV P Al 2 S h -84
29.8% T3 - 7278, Period D IZBWT D 13.1% OfdiH4H
JETH o7z,

HIERKEZE 7 4 V& — 12D Tld, LR #HK] o3 AR
T L A LOYEIZHIMERERZE 7 4 vy =AM S
TW72hs, LR AR AL 7 4 V7 —%MH L Z2w
HEDBEML, 2007 £ S IZHMERRET 4 vy —%
LTV WEED DL 8> Twb (Fig.5).
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Fig. 4 A) CMV ERPEiigE#AOMHEE (&) B) ML AR S
CMV Rt A oM & ([M9_TCMV PR R | + [—83 CMV B RHA ] + [[4TT ¥ & A A ]

+ [ XTCMV [ R | + [—8 CMV R #5450 11)

Table 1 FFERAETTD CMV OHLADF i & S5 A HTIRM

. _ ‘ Total

All CMV - Partial CMV Random Total Transplants
D-R- 579 (18.5%) 86 (2.7%) 2467 (78.3%) 3132 4,664
D-R+ 277 (30%) 15 (0.2%) 8377 (96.83%) 9,169 13,317
D+R- 108 (4.6%) 16 (0.7%) 2,246 (94.83%) 2,370 3,888
D+R+ 216 (1.6%) 34 (0.3%) 12,966 (98.1%) 13,216 22,136
Total 1,180 151 26,556 27,887 44,005

D, Donor ; R, recipient ; CMV, cytomegalovirus

Table 2 D B&t:/R Mo RSB 2 KW To CMV Bk i i 24

DEH
A C D
All CMV - 28 (29.8%) 40 (21.9%) 469 (185%) 42 (131%)
Partial CMV — 3 (32%) 5 (27%) 67 (26%) 11 (34%)
Random 63 (67.0%) 138 (754%) 1998 (788%) 268 (835%)
Total 9 2534 321

D, Donor ; R, recipient ; CMV, cytomegalovirus

z =

AHFZETIZ, AFRIC BT B CMV RIEGBE T 5
MO FEREIZONWT, KILOBMEGHT— 7 TH
% TRUMP2? % i\ CRIIMIC b7z 5 a2 17 - 7-.
ZOfER, HIMEREEEEA (LR #A) 0B A%, A
BB 7 4V 7 — 72 5 ONC CMV B i 52550 o &1
BRHLNETLTWE—HT, BFEICBVWTH—
SEFOFEFIT CMV FEPEIm 7 A1 25kk L T S
WhHZENHLPE RS T

PEk, CMV ARG 20 LT, Eii ko CMV
JEASEZ TR 5 HIWE LT CMV B #54) o fili i
AHESE S, 2005 AEICERE SNz X YRR CIE, LR
R XD b CMV BEPEIMEEA O F5 05 TT-CMV PRI
BRIEDH B EDT EThH o727, 2011 FE LRI HS &

N8 T, LR BANIEIMmET®E CMV &Gt ) X 7
IRV 5553 2 W EEEAT S S TW 557, 2016
FEDORXIRHITIITE 7 ¥ AOMEEED L, WS
FamidTwan?, 2 LREFITH-72ELTH
FIMEREE 2 O MR B VT, VbW 3 “cellfree” O CMV
PR T E 2V v ) ED R S Tn Y,
AIFFETIE TT-CMV OFER B z)R % MG L <
WaWh oo, CMV KM i B A4 o #4113 LR
BFPEATT 2 S TEHM 2R L, EA%KD Z M)
MiE LT 7z, Fig 51R 3 X 912, LR #5518 A DU
MO HMERERE 7 4 Ve =D S TwzZ &b
F25E, TOBLITIZ LR BAEAZTTlER L, Y
RO BRI DAL D G- LR E 2 5 s,
Period D 1B T H#) 4% OFEBIT CMV B 5L
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Fig. 5 FMERKRZ 7 4 v & — o 1
LR BHI OB ARIIT L A EDOBAITHMERERZE 7 4 V& —2MEH ST\ 7275, LR BAE ALY S
TANT—F AL VEIEAHIL, 2007 4E5 5 HMEKRE 7 4 vy — 2@ LT wElgo

F%oTnb,

FIPEHENTWNREITRETH DL, 2R
ELT, FICCMV Stk HHEICEH LT, N F—Bl/
LY ¥y MEROHAGHLEIIBWTIE, MEEIE
DMLY ¥ — DENDFEE L TS RN E 2 5
N5HH, KFFRTHWZL YA M) —F— 7 TldaEil
XN CTH - 72 T2, AR B W T CMV
Rtk I A O RSP HR BRI R THEICE
M olzDik, BB 5 REFIREDR S 2
JRYIE ) A 7 O & % KL L 7= BRRAEIW O\ T d
LUFEEDE Z b A,

BERZRWZ &1, LR #ABEAZICBWTDH CMV
Ra P I A D AEBME AR R & <A L T e o
7o, ORI, BRAEoMIMIEWiEE LT
DREIPMFF SN TV D WREEZ R LT 5. T 72,
CMV Btk 0% % (Fifkfs & 55 [Complement
Fixation, CF %] 225 %IEMEE~ORLT) 12X 0,
MEF A T — & 2ADFHIGEIZL L TV B 720,
Period MO WIIZIZ—E DT ESLETH 5.

AR, WAV TIEEIMEREE L EA 2 Wb 2 212k D
T CMV e ) 2 7 3+ Rk cE b L &2
a6, CMV Bk g 4] 2 24037 L & —AHI TR &
WA REN TV S, B 2 IZHETIX, CMV Bt
11 SR BRE U 72 W I ERKS 2 1 30 3540 o ki ] % e
R"LTVRY, EHIHREDRML L2 —BL A ¥
AT Cld, LR BAIAHERE L 7o 72 5EF ClE, CMV
Rkt & ok A 2 35 2 L2 L 5 CMV
YD A7 ORTE2LFFT LU T Y AIRENTH
D, CMV IiEF A 7 ) —= ¥ 7 %8I3 54 i
TRV ERESNTWAEY, /2, LFLVEE L

ZIZLOETHPLCMV HEIZ L 570 - RIAEBEOESR
W&, BHiAR CMV HHIIRESELLTYS. Lz
Ao T, LR BAIEREL S N 2B R BV TIE, TT-
CMV O3HE, BiRfxiE, S 513 e b 5o T
FFAG L, CMV Bt 850 A3 5 A 2 B2 6
MICT HLEDND 5.

AREFFEIIT L O DOBRA DN H 5. 12, KBk
WHRITHRN R EERETH L7020, Hc 0mEFIcB
% T L5852 B R e 0 56 % B A3~ 5 & & IE T
B 5. F 728 CMV EGIE D FEFE D FEHEFR R (IR
HRI5 & OBEIZ DWW T, AUIFECIEEEMICHRET L
T\, BT, MiakH d 2 I3 sk N o i 5§
DENE FRICHETE TR WER EDPEIT SN 5.
4, CMV a5 A3 8N S 7z B R0tk &
OIS EHI BT 2 ERITPES N TE ST, Rk
220l 2 DIEBN BT 2 BIRFLHICOWTRETT5 2
LI TE LD o7z B, RUIZE TIESIHALT CMV
Rtk A oMK 2 ML CB Y, i
(ML AL (2 HeD RHTIIAT o T\, JEIMLEHE
N Il oA Thin s 2 &6, CMV
Rtk M A O R O & % 53 2 720121,
MHALEL 2 B D7 DL EETH 5. Lo LAKITRI,
CMV Fex: i 51 o Al SE e & S FEHLCI S L
TNl EZNH DL EEZOND.

#w &

AFRIZ B TIE LR BA O S v CMV BRI
HBRAOMHEHEEIIET LD 00, BEd—ED
HE TR SN TV L ERPYI S L ko7,



718

Sk, BB RIC B 5 TT-CMV OFE R
IRz % BFAN L 72028 % il UC, CMV &G A 7 1206
U 7= MG O fizadi{ bR CMV B I 345 o i b)) 72 7
EOFIZOWTEL L2 MHAPLETH 5.

FHD COLBR : AAE 5 WIFEDRTR & % - 73] % Bioe L
TV HARTFHOME TH 5. TN OFFZ IR LI
AR L CHRIC S 2 L

W AR EZEGT 212h2Y, BEAF— 7 2L TL
728 o T HAREINL - SePERREEA 7% b NSRBI S T b TR,
A A A 7 — & & » & — ohk, & LTl v
72V TWERT VT 47 FF—fRICEH L ET.
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USE OF CYTOMEGALOVIRUS-SERONEGATIVE BLOOD PRODUCTS BEFORE AND
AFTER INTRODUCTION OF LEUKOCYTE-REDUCED PRODUCTS IN JAPAN

Kimikazu Yakushijin", Takahiro Fukuda®, Masao Ogata®, Sachiko Seo”, Ryu Yanagisawa”,

Michiko Kajiwara®, Naoyuki Uchida”, Noriko Doki®, Yuta Katayama®, Satoshi Yoshihara',

Masatoshi Sakurai'’, Shuichi Ota', Tetsuya Eto", Tetsuya Nishida'"', Masashi Sawa ",

Toshihiro Matsukawa ', Fumihiko Ishimaru'", Moeko Hino', Yoshiko Atsuta'"™ and Hideki Nakasone®"

"Department of Medical Oncology and Hematology, Kobe University Hospital, “Department of Hematopoietic Stem Cell

14)

Transplantation, National Cancer Center Hospital, * Department of Hematology, Oita University Hospital, * Division of
Hematology, Department of Internal Medicine, Tokyo Women’s Medical University, " Division of Blood Transfusion, Shin-
shu University Hospital, ” Center for Transfusion Medicine and Cell Therapy, Institute of Science Tokyo Hospital, " De-
partment of Hematology, Federation of National Public Service Personnel Mutual Aid Associations, Toranomon Hospital,
“Hematology Division, Tokyo Metropolitan Cancer and Infectious Diseases Center, Komagome Hospital, " Department
of Hematology, Hiroshima Red Cross Hospital & Atomic-bomb Survivors Hospital, '’ Department of Hematology, Hyogo
Medical University Hospital, '’ Division of Hematology, Department of Medicine, Keio University School of Medicine,
"*Department of Hematology, Sapporo Hokuyu Hospital, "' Department of Hematology, Hamanomachi Hospital, "' De-
partment of Hematology, Japanese Red Cross Aichi Medical Center Nagoya Daiichi Hospital, " Department of Hematol-
ogy and Oncology, Anjo Kosei Hospital, '“Department of Hematology, Hokkaido University Hospital, " Technical Depart-
ment, Japanese Red Cross Society Blood Service Headquarters, 18)Department of Pediatrics, School of Medicine, Chiba
University, ' Japanese Data Center for Hematopoietic Cell Transplantation, *’ Department of Registry Science for Trans-
plant and Cellular Therapy, Aichi Medical University School of Medicine, *'Division of Emerging Medicine for Integrated
Therapeutics, Center for Molecular Medicine, Jichi Medical University

Abstract:

Background: Cytomegalovirus (CMV) infection remains a critical complication after hematopoietic stem cell trans-
plantation (HSCT). Although leukoreduction (LR) is now the standard for preventing transfusion-transmitted CMV
(TT-CMV), the current utilization status of CMV-seronegative blood products in the LR era remains poorly defined.
Methods: We retrospectively analyzed 113,747 HSCT cases (1999-2022) using the Japanese national registry
(TRUMP?2). Patients were categorized into four periods (A-D) based on the introduction of LR products and transitions
in CMV antibody testing methods.

Results: The utilization of CMV-seronegative products decreased from 8.8% in Period A (pre-LR) to 4.1% in Period
D (current). Utilization was significantly higher in allogeneic than in autologous HSCT (5.2% vs. 2.6%, P < 0.001). Nota-
bly, the annual absolute number of cases using CMV-seronegative products has remained stable, at approximately
160 recently. Even in Period D, these products were used in 13.1% of CMV-seronegative donor/recipient pairs, indicat-
ing persistent demand in specific clinical settings.

Conclusion: Although the relative use of CMV-seronegative blood products has decreased following the nationwide
adoption of LR, they continue to be selectively used in specific clinical settings. Further evaluation is warranted to op-

timize transfusion strategies and refine the indications for CMV-seronegative products in the LR era.

Keywords:

cytomegalovirus, transfusion-transmitted CMV infection (T'T-CMV), hematopoietic stem cell transplantation

(©2026 The Japan Society of Transfusion Medicine and Cell Therapy
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