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FC®IC

[E 488 B fa 84 (Hematopoietic Stem Cell Trans-
plantation: HSCT) 13, A%/ & Ok s BT
BEPELUTLLFHIN TS, graftversus-host dis-
ease (GVHD) DT - i#E L THRENHIFIDLZ 0
1 RBEREND 720, M REEEEE T OREINE
TEALT B, ZORDBRERL T M AT Y1
WA (CMV) OFEHLRE, BEETEIR> AW
KO EMERENFFE L, UEUIETEEW/RT S, 1980
FRETE, BEBZORPELTOEREEELT, CMV
RIED 2% T, CMV iRFEBROFRIZERICAR
Thol, LMUH 7o NEEICE D CMV B
FE TR — b U7z 1990 4£R813, CMV ik ED
CMV JRFE DA EIIW A L TERY, F44, HLA R—
Bilufsk R —D BN 7 - s EIEMmE R —»
S5OREHSCT A TETHED, BHEAEDLENL
IZHD CMVBRIMED ) A 71 3E < IR B EMICH B,

s mMifagiEEan 5, HSCT# 0 CMV BRELsE
KBS B RI 2h 1999 sEicHH E N 7=74% (http://
www. jshet. com/guideline/pdf/1999cmv. pdf), Z W - 16
WEDOHESDED T 201 FERKTINBFETH 5,
FBHERNREEHICETEI A RS 1 2% 2011
FRXHEEIN, CMV USNDT 1) ARG DB E
NOETETHD, ARHUTIE, FBEHSCTRICEDS
<AHALND CMV BESEXM I E LIS, Fofo 1)L
AWK DGR EO THHNT 5, FHICBEL T,
ENBE VKOS MR EEE BT 5T 1L A
BRI A RTA Bz RIN NS,

SESARRTEE 8 — R - R AR R

1. ¥4 b AHOTAILR (cytomegalovirus: CMV)

KA CMV FURMEDBFIC LD [HRRIC CMV At
BFETDHIE (CMVEE) ] OFHNESITIE >0,
[EERIC CMV 272 & DISeEEE FAE L TSIk
B (CMV BIYE) | SR TEXDREND S,
HSCT #iic CMV BREBEF O B2 T2 D12
ELISA Z W51 CMV Jik OB E 2755, HAAT
W CMV HFLEDRERNMK LD BEWN, LEdo T,
BHERICASNS CMV REOL < |3BEFITERERL
TWa CMV OBEHEETHZ, LTFTOWTNHDOFR
NELNE & &, FENE CMV RS (CMV OFEIEN
b)) &LaWid s,
(1) CMV 538, RlE
(2) CMVHIEB ML EEENEROBRE (CMV HiE
IMLfE)

(3) Polymerase chain reaction (PCR) & % \ i reverse
transcriptase-PCR 12 & %5 CMV DNA
F 7213 RNA O

(4) #ORE, FEARREISEA9IC CMV ELH I o 2 B

BHEBIIEERERENETLTWS %, CMV Fik
BEIEEE CMV BR¥ O 2 8% & U TE AR,
CMV i B IMEME (CMV antigenemia) 1%, B4 kX
EXTRIA RIS X BT A3 S 87k @ik 2,
CMV pp65 HEICH T 2 E / 7 0—F )Lk (C7-HRP
H 5L Cl0/C1Y) ZRAWVWTHREREZT YL, HEK
TEEBIC CMV B E T 2 HETHB5Y, CMV
BRREOCZHMICBISREBICERENSE <
(>85%), CMV ERHWEDFEEI T L THIEILT B T
&, FREEHLDD 05, CMVEBEBROE=ZSY
> T RBEBIAB KL BRI T O E UL UA<ENT
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Awsh T, —F%, CMVDNA Z#EiELKRHT 5E
B PCR#*EE, CMVREME&EFEOHFAENHE S
N, WKTHELANSNTHREMNYY, ERN TR
Jois < BUEERJIIMEEE U TR E > TWhizly, PCR
WREEICL > THLNDERNSELRD, LT L BMRHE
BRENEBRVIBELH D,

FfE HSCT # @ CMV RHE O FEREIE, Mg
EMET LB 3~12HTH S, L LRI Day
100 LU ICHET 2800 CMV BRMEDOME DX TE
TWnBR2Y  CMV BRIEOERIZZSETH D, FHR
(B8CLLE), BER, BEER HHERED2FERD
fhic, EHERBERICLo TRRERNALNSD,
CMV ik T3, ek, 1R EE, CMV BRBAT
WL, EM, JERE, TR, Fifn, CMV EREA TIEHE
HETF EORFHERNA SND, CMV BEEDMRE
FrRICIE, HMmERED, m/RED, BEE 2 NEROH
B, EEAMEREO2EFROMIZ, CMV OREL
fLick-> T, WEREYE (BEM B2 EKEFEILE
(CMV ffi%), HiLEEE CMV BIBEA), BEHIM
(CMV #aRE%), APHRERE (CMV TR, FFgiEix s

DFFARN S 5.
CMV BRAE D2 Wi, REMIH B W IHEES ITH

T HEMRITMAT, REEHMD D WIIMEES T CMV &
WERIIHT A2 0ENHD (2L, CMV BEAITRH
WRZREFTROATHBH SN 720, CMV BREODIE
B HE T2, CMVBIEIMEZEZEELET >
PrOENERAWEREBE (preemptive 16E) DE
AL D CMV iz OSEETZERICHEA U zD, fHERE
IZ CMV BB R OBEENEMML T 52,

1) CMV i

FEEL RO REE, EtEmK, (KBERME, IR
B BESZOMROBERMAE, KEXMEkg
(BAL) A EEkOBREN S, CMV D
SEEEE, CMV O ARERD DD, REFEEICT
CMV OBEEFIHTHZENRETH DY, vz
17 IViEERWZRESERERI, BELEL, HH
MTHENESNSY, BEZKEO CMVEEECI >+
VYA RIS LB E, BEERMAGE, KD
CMV HEIMER D &, & % Wik BAL#W T PCR B
DO HTIE, CMV ik OBWELEZELI RN,
CMV AT, Za—FIAFa X - 2OXyF,
B, »5VTEERERIZEERENLIELIERD S
N, WHEERBR YD BAL 275 2 & T, fMOREAEOH &
ERHERL, ERARTEERSEFILETZIENTES,
BAL i&Z& Rz 2 I)VNA 7 IViET CMV D3 S 7z
HBa, CMV fhi%k D@L & e,

(1414) 2

2) CMV B4

B, EM, ER, Tz EOEREER EIEENE
B LS, UbhA, R SHMERRREDORE
TR &, ERifsz AL TRNMEE ARREEORKR
HiZe EHBUREE AT CMV BRENEEA I N2 B8
Wi s, EMEMOAEREIZED CMV BEEDOFEHAIT
HETHDN, EREMEERAVWE PCRIEICLS CMV
DNA OBHIEEZBIICIEIA T4 Th 5, CMV FilR MER
EIZ CMV BRI 2B EIEE W, CMV BBRIC
ST HREIIEL, I0XOBERLIZNEDOHEDH
BIW Lo T, CMV FIURIMENRETH> TH,
CMV BB& &5 D BIRERZRADZH T, HILER
HEREETI LMD TEETH 2,

CMV EBAOAIESRE LT, EENEE (punched-
out ulcer) NE<HSENTNBAH, HSCTERTITZ D
EOBBREEIEM AR, £ITUS ARENERIENE
ISR T DT ENENSD, BE GVHD ® CMV B4
BEERmRICHRET 5720, KBRASEETOHEIT
ERBOBEENEEL WY, Kil, HHEEDTWVS/I
Bh S NEEE, 11X26 mm KO H I a3k
EEEET 5 8L EOM, 1 MBI 2T O/FEL,
JEERIC s L Blh sk N5, /NEA T2V
BEOBKOFMIEREZEDOTIONEO AR R 2 8%
THIENTELHRTHY, RAZERPTERNWET
BB, UL L/NEATEIVNEREIBIT S CMV BAD
AR RIZ, KBNRSETHRE ISR SEmO THEUL
THED?, 2HRENELKRBARBEREZITALNVE
BRBWTIIHFHABBREREEA S,

CMV BRE - BRLFEDRE

CMV BEE LW LB a1, ZEBITHYAI R
HICL2BEEHBTO2HNEND S, EERELTH
WBFITAINWAEKIH 7 O0ENTHD, @EH Y
ZOE) 5mg/kg, 1 H2EAFHEZNHZKSEEL T3
R, 0% 5mg/kg 2 1 H 1 EOHBFRGEENHL
5N 5%Y, CMV iR LT, BERgEsarsy >
OFFANHREINTNSH, CMVBAREIIHTSH
DHEEFED SN TWiWnY, £/ CMV HRIZXT 2]
BREATO1 RREEFEOARAMEIIMHIIL Tz,
BEENSIEEE, A2 r/nEloRksEEHAFT
BDRHENHY, JLT7FZ2-2UF7Z 2R (Cer, ml/
4 KWHRUTHEST2 &D. VLVT7FZ> 207
2 AEPE (ml/min), BLBHEEI L TFZ -
INT S ARMEI LT FZME (mg/dl) ZRNWT
TR TEHET S,

B = (40— FE [F]) x RE [kel) /72 % (LS

L7 FZME [mg/dl])
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®1 CMVEREICHTEH 7 O0E)Vkg

TIHREE Hersa
Cor (mi/min) FR 5% P 251
(mg/ke) 57 (mg/kg) B

=70 5 12 5 24
50~69 25 12 2.5 24
25~49 2.5 24 1.25 24
10~24 1.25 24 0.625 24

<10 1.25 FEN2E 3 E 0.625 FEHTHRIE 3 |

it = (140— 4 [4E]) x K& [kgl) x0.85/72%
(MiEr L7 F 48 [mg/dl])

A2 OENORWERE LT, BMERED, /MR
W, B, BHREET, MREELRESREINTY
%, BIEH OB TIE, AmEREDOEEREDEL, &
WHHRERAD ST T 2881, A3 7oEen#Esn
—HFHIEBLTNGCSF oft i EEET D, TN THIK
ENRWEER, SAAON Ry bANOEEEZBRET
%2~4)°

NIVHZZmEME, Hrneilo LNy >
IATIRT, MNENTEBICA> 7 0ENICR
5, HIHNEHETIE, 18 900mg (450mg 2248 % 1
H 2|, &RICHik 21 BETHRE, #FERETIE 1
E900mg (450mg$E268) = 1 H 1E, BBICART
B, EMBREOMFTTIE, RONIVAH 7 0L 900
mg/BAFHEN > 7 1)L 5 mg/kg/ BITHYS T 553,
BEMESAEEMEEOBFE TRV > 7o)l o
FBEEA > 27 D EIVRE X0 i i A E W
WCH 25 (FICHREMUEORE, BN+ onE
T2DMEND D), L, THIREDHELEEIRNR
WS, BT 70 EAEHECEEEEET
%, RWERIZH > 70V EEBETH Y, Kz 35EM
L EOHIRREDSS, SEREMEKEDICEEEZE
3‘%25)0

RATINZw ME, Hri ool EmEEOEEYR
MPREINTBY, HoI 7N L B38ENAR+5HT
HolzD, HHEWLERIGE I EOEREHICHENDH B
Bia, BTBIREL S, LETOESE, AIDS B#Fi
BTDCMVBEEROATH /0, 20114E5 H, &
MEHERAEIC B2 CMV ffE R CMV BREEIC S
BINMEK SN 7z, HSCT BFITBIT 5 CMV RREFEIC
I DEBELTHWDES, WHIEETIE 90 mg/ke

Z 12FFHEIC 1 H 2 B 2 BRI ENT T, 2~3 FRA
TEERE, HERFIRETIZ 90~120 mg/kg 1 H 1 [E 2 BFREILL
N TEE#EE I TWnS,

HSCT BEZHICBNWTIE, BEUZERITLIBNDHS
EHZHAL T2 BEFOEIGNE WD, ekt
BLEBNSEAENSHIBT S ZENEELWL, KA
Iy b, BEGECEC THERASSKETH S &
2. ARIOHERHHNA KT, 7L 7F>rU7S
S AERE (mi/min) #EE (kg THRIT 50, MmiF
LT FME (mg/d) ZAWTTFROEERICLYD,
WEILTF =007 AMEERD D,

Bl =Q40—Fih (FD/2x (7 L7 F o UfE

(mg/dl])

7 = (40— FHp [4E]) x0.85/72x (B Y L 7 F=

>ME [mg/dl])

CMV BREFEDFR

RF—%7ZEF LT ET > S OB CMV HTHkE %
i, FrFr— - BEFEEHITCMVEHOES &KL T,
[FIfE HSCT $81C CMV B - BIREESH T 5 X7 H
m, HAEICTBT D CMV HUR A RISECKEEEENC
LT@wm<, BHEARAD 80~90%i% CMV FiikiE 4 T
Holzh, BEDMEELT, HEEED CMV FikEs
EIZ 0B BEIETEMERLTNDY, RF—L L
EIX > hOMZA CMV FURRMHEOBZ AL, ik
ZRAUL7T CMV Yl % T3 % /-, AIRE/RIR D
CMV HiiA R fn e 8451 2 #3527,

H 7LD CMV BRYSED TI51L, £356%
DEEMIT TR 5 %9 557 (total prophylaxis) &,
CMVERZEZY LT, BYRYEEZSNDER
V59 5B (pre-emptive) IIEIC I N DY,
Ao EVOEMTFHRESEEM WD I &T, ik
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&2 CMVEIMEICHTDRANI Ry MEE

A HEFRAR
Cer/ AE
(ml/min/kg) H& A= HE BE5HR
(mg/kg) (FFfED) (mg/kg) (F¥fED
>1.4 90 12 90 24
1.0~14 70 12 70 24
0.8~1.0 50 12 50 24
0.6~0.8 80 24 80 48
0.5~0.6 60 24 60 48
0.4~0.5 50 24 50 48
<04 wELRN #BELAN

BAMEICHED HIE - EEBREEN e, CMV ICkd
HREEE ORBENS, BHEEBRO CMV BEEHIE
MTé’t%F%éhTmé ZIT, BNOEL Dl
RTI, FRZETHEEER CMV FiFEIE % HNWEE
,5U/7%ﬁm,U27ﬁ; b LoV A i b g
B Hoyv ool E52H6BT 228 (pre
emptive) 8 (M 1) BEREL>TWBRED, /=L
CMV FUEME DB - BEICED 59, CMV BEEE
DEEEFTRD S 0 CMV BREYE L2l L 2B8i1d, ¢
BN H 7 OENBREEHET 5. FICCMVE
B 4% CMV #BIEA Tid, CMV HiE MEMRE O HE

ENE DD, CMVFURMENBREZFFHRL THTH
BRFBRINENIENE D ITER T 2R ENDH 5,

CMV#HiEMIE#IEE L LR (pre-emptive)
AR (E1)

[ HSCTESI T, #%, HFHEREFRIODEIZ]
EORMM CMV FIURMEDE=F Y > 7 &2HIAT 5,
TZH U YIIEE, BHEE dayl00 £ THHONTER
2, R4, B dayl00 DABRICHIES & CMV REYE
MEE LR TETWAEY, 2 TI8M GVHD Ik
LTRATFO REESH OERF S, Dayl0o0 LLR{IZ CMV
FURMUERS M & 72 o ZZfEFIS, HLA R—% - JEEH
72 EDNA U R FITIE, Dayl00 LAE® CMV HilE
MEE=S T EFTT2IEEEETE2Y,

Pre-emptive {5 DBRIAEMEICE L Tld, SR TE
o TR, —EFLEEREBESNTWRND, CMV
BIEEGHT DU R 2 THICERLRELT, HBEH
IBIEG 2272 L, MDA OE N BERS &t

(1416) 4

B EEEETHIENEETHD, CMV ERFYED
BUAVEELT, BEDDWVIERF—2 CMV ikl
PO Jei A B, HLA R—FumBHERBHE, CD34
e, T MEMRESHE, FRRMETTE (ATG)
S H CD52 Hifk2i# 5 X /=%, GVHD &8t &5
2504 RBEFRENHTEND, HU AT,
CMV FiEBB MRS 1 ECHBEIC R, H
SODENRGERIBETS, KU AT, CMVHi
FIENBE TS, BHEMERNEEEUTOSEAIC
1, 3~7 HRIHIRMEREEZBFRL, EinEm %8
HITWESE, Hosr7oElzHE5E3icesyy >
T a BT B IEMNTREN S Lz, HLA —Bf &
FE A T 50,000 {E O B i ERF > CMV 1S 4 #l
i (C7-HRP) M 10{HZ=# A 5 & CMV BRYYE DHEEH
m <7257, JEMEE HBE TIEBIEMAEAY 10 4R 5
THCMV BPWEZRIET A I ENH D0, BERA
HEEORMEIIKL 12283,

Mmi CMV £ & PCRIFEIZEENE <, CMV FiRMiE
DHREEDHISMHBEL TR, B i FERE
1,000/p LA F O HE% B HIE CMV FiE MAEMREDE 2
i, T #fakkZ - CD34 BB EL & DN
U X7 ETIL, preemptive IBEEDIRIZEEL L TEHATH
%, ¥£/-M% CMV £ PCR¥IE, CMV HUEMEL D
HRMICBHELTEEVWSHEHH DY, Lirl, PCR
ETE N TIRERE S 72 <, pre-emptive 1R R DFEIR &
L TENTHW SN HEEREN,

EWNT, Cl0/CI1#ET2 A T4 RO CMV FiES MM
faf et 3EL L, EEIEPCRE (M%) T 300
¥ —/ml ZBERME &7 5 BIELLRABRNTDON
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(R MmfE. EEPCR) BBt - BRI

I Mhhnd
CMVERRSE D

5

Fé@ ARmADY

! ]
YROZEIZRHT= YR EIZRO T CMVER S E
HEBELT HEEELE g
CMVERE= &1 4 B (pre-emptive) i& EHAR
i #1 Ao #1 Arioaen

@oOsnfri oo n)
#2 HRRALRVE

(+IVIG: gt )
#2 RRXALFYE

1 CMVEREZS Y T2 E Lz CMV BRESE DT - im0
07 (AAGMBIBBENT 1 K1 > k05 HHE)

=9, WTNOFIETHHRMIT CMV BRI O FE T
WHITED, BRENSVEEDN TS PCRIETH
PO nENRBRE N TONREENEN S, TR
i, Cl0/C11 HEDOBHIARIEZE 2 A 51 RAE 3@ L
ETBE, SBERIY A I ABEN TN RN S
<, ZUEBWEERENEY THE I LE2RLTNS,

Pre-emptive {6 #ERFIC RV 5, H > 27 OV IV EIMAE
D5, KT 5mg/ke, 1 H2EHEEE 1~2
TV, FUEBEMREORBD ZE%IC, 3ELE
DR BB EFITT 2 HENE S AVnSENETY, —
FH, BEGVHD "KL D EE TR WHATIE, 5
mg/kg 1 HIE L DEERIBL, BEBROTAILZAED
WBREEERE< Ty —L, BIEMARED 50%L,E E
AL TWAEESIZIE5mg/keg 1 H 2 EICHEET S AHEN
s 2 ENLnt™, PiRsRE2HET S 2 &
IZED, kD FiEEFU L CMV BRBE DR R 5
FEMNFIASHIRETH O, H P 7 o ENBEBERIIRERE
LD OHEIDELS, BRI E ORIER ORI
BHTED,

Ky nENEERBEBICE CMV FUEB
NPT 2B ENH B, Ho 7O mMED
CMV OB ER P, 25014 RDPATG#HER EII
LOEHICHMT LABEREESER TH L EEN%
W Z SIS — 2T, FUR MURE B MR £ D
DEMERTDHET, Hor7o0)N5mg/kgl H 2EHD
5 82 51T 205N 5, Pre-emptive 1RHEIC
KO CMV FiRMENRETH D T EZ2ERBLERIT,
Fehdd 5,

RONIVH > 7oL 5 BH%E (900 mg X
2/8) W&, BEHCI /O EFIFRSEOEMEDR
ENTWD*Y, ERODEHOERKRER TH, 900
mgx2/H X3 EM ORI E T 90% DENERNE SN
TWwa®, GMERCEL T, Hor o)l & Rt
I, BREMENC K 24 ERED D RE &7 B,

BHREICBT BRI AEKELTCIE, Hiro
ENDE—EIRTH D0, H 7o)l oasE
Ao £ BRENG2 EORIER NS 2 BEITKRAN
xRy MEIREBEEL U THWSEN S, Pre-emptive 15
BOBRET, "ANINFy b 60me/kegx2/H % 258
BG59o8 (1104) &, A2 7OE) 5mg/kgX2/
Hz 2:8M%ET 58 (1034) ZEIELLLET 5
PRI DN TIT DN /22, CMV RPE DFEFEIL, 7
HEBSHT, FAMNFY MEIHI 7OV EFE%
DEEN RSN, BEREL TR, H>rnE)
TIREMIRPSERICE 11%), "AANERY R T
IEHREEE 6%), EMEBRENSWVWVERTH -,
D=, i CMV IGH#E % G 2 A1 ERDNEA L
TWBEER, Hoo 70X > THREkREAD %4
ClBRia EITIR ANy hOVEREEZ NS,

EN T DO ffBR D 5 AN T, 320 &IT kX
FIVFy MSEREINTED, #5280 H5{H1T 88
mg/kg/ HT, #EEDHH T, 90me/ke/H & 180
mg/kg/ BIZE — 7 03B 5N 79, BHEE CHHEa R
72 248 DD B 77% T CMV HUE S 14 i D 314 g A3 7
50N, A I7DENERAZOEHENESN TN S,
RMER & LTI, BREREN 1%, ek 8%,

5 (1417)
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M/NRIBD 8%, BHEREREZEIT 3R TH D, RA I TR
MIHI7OEMTR<SE BIRE L L TE2IIHEH
TEBEREINTNWS,

2. KkEERBE YA LA (varicella zoster virus:

VZVIZHBRFETIR/AKB EUTHRIET 50, ZFOBIC
HIE I ANERRE T 5, FE HSCT X %EKT
LD VZV OFER L EREZT I 2N ED, BiE
BT &R E 7 EIA &% Wiz VZV FUikffi 2 JIE 9 5 44
Hhd B2, VZV BRI RS L A KIS OREF T
W, WREBZELUTRET 50, BEMEELINE
VZV BREGEE K LEETDVAIbH D, ZD
» VZV ik o AER M EE T, VZVBERLE
FEET 507708l (ACV) #5203 1T7hihd
Z ENEZN,

BADH1 BESq 229 T, VZVHAEBEORER
B IR 2% 1 EM O ACV TR AL £/
BIL NN THBINTWS EHNTIIEBEELMN.,
FORMELT, 7 MV TiIThh TR EdRe
U EBEAHEBRRBRICBWT, ACV FHi#E (1,000
mg/H) Zf75 2 LT DB 1 F£5% FE T VZV 3iE
EFFMETH I ENFEETH >, 72720 ACV F
Bt 5 E#% O VZV BRBE ORI ME L /25729,
1281t GVHD & fBEESREIHEFIRGH1L, ACV FH;
ZEISICEMNMET T I ESHRINTNS>Y,
ACV TR 52 ItT25 43I 7E LT, SEMF
B2 6 » B, /213 CD4 Bk 2 7NERAY 200/ d
PDEENIHESLHBN2Y, oI ET > A3
LT, EBIEALLERBR TN, ACV T8
BE5EE®1HHEZD 200mg~400 mg HE~FHEL T,
FfESAEE 1 ER], ERR%ENFRZPILT 5 ETE
5E322&2X0, VZVEBMEORENEEICEHDL
EVWSERN S OHENHD (K279,

ACV FEDsfThN TWAHIMFIL, VZIVEREZS
HTBZEEHmTHDE, VZVEEELICLD ZER
ENHBELZES, BEREERAWHERERECELS
HERBEIERTH2 REERD D), VZVBEHEL
EEOREREEZRDRERIZ, N n0E) (Va-
ACV) WiREZI1Z ACY REIC L 21BEEZ T A NIZH
BT BREND Y, REEORFIREZICH L Tid ACV
5mg/kg % 8 FEfE & &I A FR1E, E /2 1d ValACY
1,000 mg # 1 B 3 ERO&RE59 5,

VZV Fifk Rt o BmEICB W TIE, ACV TR S5E3E
Bl UTARETH DY, /-0 VIV BPE & RAE L 7238
AL 2 5E13 96 RERILANIC, (BSLTIE VZV HiE
EAMBERISHREINTWS) fErsao7) &%

(1418) 6

FEBEEOVIVEEEL

1.01
P<0.0001

0.8+
0.67 SBACVFRAL 50.5%
0.4

DBACVFRF (REMFHF SILET200mg/H) 20.4%
0.2 I bbb bbb
0'0 L T L] T T

2000 3000 4000
EE2iEke Y=

2 [FEMEBHEEZO VZVBEELER L7208l
(ACV 200 mg/ H) FHick v HEEICEADTSE Ok
48 X 0 B A%

535 eI NDY, RETDTY CHEEREN
EE s G aE, REHDO ACV 7213 ValACV TRk 5
EEETHY, BETERFICHRELEROIKS &
ROHEE, THCNTACV £7213 ValACV IT X 51
EERGT D EMHERINDY, BEEOTRES
KB EFRE L 2 BEL, REMEICHREEL 225U
RTRIRET I,

ACV A EEHITR 21T WIEEE, VZV BiEtEl
T K2 BRI VZV 723k VZV BEUEIC T2 IR
TEHLEND D, [FfE HSCT BE T, KEREN T
B9 SR, BN EIIARE VIV RIVEIC X 5 8
IzfEyE, FFEEE, DIC MREICET LBEN LS T
EMMEINTNDY, BN VIV E3WE VZV &
PE & BEo 2R, MmikER PCRIRE (REGENS)
EREL, THACNIIKRE ACY SR 517 X 51 %M
hEEET 5, HEEORINES S NI VIV BEYE
2%t L Cid ACV 10 mg/kg % 8 Bpf] & &I s ##IE S
%, ACVIZEHDZY, BEEZGHLILBEETE
HENSBKETHD, RERGRIEIHIBMHKETI T
EHHER I NG, ACV TG HIC VIV RBYE & & ff
L7eHEI1id, REACV RS 21755, BHR
EELTRAANRY PRBEZRAVWEBREEEZRET
7@)2’44)0

3. B rAIRZAA YA 6E (human herpesvi-
rus 6: HHV-6) B

HHV-6 13 CMV &R UL BANIRATAILAREL,
AEBD2DDYTIATHH B, EEITHEMEN
HEMIROTNDORIEFEAENY TS TBTH
D, BHEBOBIEELD 7% NS TS 1T B THS,
HHV-6 lZFERBMICASNDREERBORERY 1L
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Diffusion

3 HHV6 & DS MRI B (W mB2E 26 H%)
(%) FLAIR, (#) Diffusion, %o HHV-6 DNA |2 20 J7 9677 2 ¥ —/ml & 1%
MU TV, (BRI RORE - 85 IERKE)

AT, IR RREIMmY >/ BRI IR /s S IR
25050 EESEEE, BT ERE SRR ORI
HHV-6 O EiEHAL 2D 2 Z ENEL, BICEEn%
ﬁ’g?‘ﬁ&i%ﬁgfﬁéﬂ, 53)O

Z @ HHV-6 0BG L D, e, KB, W4,
BRG], MR E, SEREHRERZET S Z &AM
S5RTWBY, FRMICEDEEZOII HHV6IZL S
WixRMA T 20, PRBREEZEL, BIKLD
HHV-6 NEEBR E N, I DOBERNBRI S N 7= 5 F
HHV-6 i &gl a i 53559 fER & LT, R4k
ECHMFIEEE, R, R MR LD, B
R E R RSB SR I H B, F
fli HSCT #: O 425 51 O BEHAE, B HHIENIC & 2 hik
fiE, BUMEE R DIC, FFEEE, BEEIICE B D PR
RREE, FHA L ARHRRE, FEF1 ERAT
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Comparison of Allogeneic Hematopoietic Cell
Transplantation and Chemotherapy in Elderly Patients
with Non-M3 Acute Myelogenous Leukemia in First
Complete Remission
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The benefits of allogeneic hematopoietic cell transplantation (allo-HCT) for patients with acute myelogenous
leukemia (AML) infirst complete remission (CRI) have mostly been evaluated in younger patients. Although favor-
able outcomes of allo-HCTover chemotherapy have been reported with the use of reduced-intensity conditioning
(RIC) regimens in elderly patients with AML in CR1, information is still limited, especially on the effects of cyto-
genetic risks and donor sources. We collected data from AML patients aged 50 to 70 years who achieved CR |, and
compared the outcomein 152 patients who underwentallo-HCT in CR 1 (HCT group) to that in 884 patients who
were treated with chemotherapy (CTx group). The cumulative incidence of relapse in the HCT group was signif-
icantly lower than that in the CTx group (22% versus 62%). Both overall survival (OS) and relapse-free survival
(RFS) were significantly improved in the HCT group (OS: 62% versus 51%, P =.012), not only in the whole pop-
ulation, butalso in the intermediate-risk group. Among patients who had a suitable related donor, the outcomes in
the HCT group were significantly better than those in the CTx group. The introduction of appropriate treatment

strategies that include allo-HCT may improve the outcome in elderly patients with AML in CRI1.
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INTRODUCTION

The biologic characteristics of acute myelogenous
leukemia (AML) change as the patient becomes older,
because such patients are more often associated with un-
favorable profiles such as antecedent hematologic disor-
der (AHD), expression of P-glycoprotein in blasts, and
unfavorable-risk cytogenetic abnormalities [1-4]. In
addition, elderly patients are more likely to have
a worse performance status and an increased risk of
comorbidities, which makes it difficult for them
to undergo aggressive therapies [5,6]. Consequently,
the reported probability of achieving a first complete
remission (CR1) is lower than that in younger
patients. In most previous studies, the duration of
remission has been reported to be 6 to 8 months, with
a 3-year survival rate of <20% [7-10].

Although allogeneic hematopoietic cell transplan-
tation (allo-HCT) is an effective strategy for decreasing
the risk of relapse in younger patients, an increase in
the risk of treatment-related toxicity is inevitable. Al-
though >50% of the reported AML patients are 50
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years of age or older, most previous studies have inves-
tigated treatment strategies that include allo-HCT in
related younger donor/patient pairs by allocating treat-
ment options based on donor availability. Over the past
decade, several studies showed that allo-HCT with
reduced-intensity conditioning (RIC) is acceptably
safe and effective in elderly patients [11-18]. Allo-
HCT with RIC has also been reported to be superior
to conventional chemotherapy in elderly AML patients
in CR1, particularly when they have a matched related
donor [19,20]. However, most of these studies included
small numbers of patients, and there is still limited
information available on the effects of risk factors of
AML, differences in donor sources, and conditioning
regimens. To address these critical questions, we
performed a nationwide retrospective survey.

PATIENTS AND METHODS

Data Source

The study protocol was approved by the institu-
tional review board at the National Cancer Center Hos-
pital. The targeted population was adult patients who
were diagnosed with AML between 1999 and 2006,
aged 50 to 70 years, and who had achieved CR1 after
1 or 2 courses of induction chemotherapy. The diagno-
sis of AML was determined by the WHO classification
and included myelodysplastic syndrome with 20% or
more bone marrow (BM) blasts. CR was evaluated ac-
cording to standard criteria for hematologic CR, which
was defined as a normocellular BM aspirate containing
5% or less blasts with normal maturation. The presence
of minimal residual disease was not molecularly exam-
ined in this study. Among them, patients with acute
biphenotypic leukemia who were treated with chemo-
therapy for acute lymphoblastic leukemia, those who
had extramedullary AML without BM invasion or ex-
tramedullary lesion that did not totally disappear after
remission induction chemotherapy, those with acute
promyelocytic leukemia, and those who received autol-
ogous HCT in CRI were excluded from the analysis.
Information about the disease risks at diagnosis, clinical
course, HLA typing and donor availability during CR1,
conditioning regimen, and donor source of allo-HCT
were collected. Related donors included an HLA-
matched or 1-antigen (Ag)-mismatched related donor.
A haploidentical related donor who had 2 or more Ag
mismatches was considered as an alternative donor. Un-
related donors included volunteer BM donors with 0 or
1-Ag mismatches and unrelated cord blood with three
or less-Ag mismatches. As HLA typing for unrelated
BM donors was predominantly performed by matches
at serum levels in this era, detailed information on
allele-level matches was not completely available.

Biol Blood Marrow Transplant 17:401-411, 2011

Statistical Analysis

Data were retrospectively reviewed and analyzed as of
December 2009. Background differences between the 2
groups was examined with the chi-square test for cate-
goric variables, and with z-test for metric variables. The
primary endpoints of the study were relapse-free survival
(RFS) and overall survival (OS) from when CRI1 was
achieved. The unadjusted probabilities of RFS and OS
were estimated using the Kaplan-Meier product limit
method according to the treatment group, and 95% con-
fidence intervals (CIs) were calculated using the Green-
wood formula. To compare RFS and OS between the
treatment groups, the log-rank test was used. We per-
formed landmark analyses by excluding patients who
died or relapsed within 60 days from CRI1 for those
who were treated with chemotherapy alone. Cumulative
incidences were estimated for relapse and nonrelapse
mortality (NRM) to take into account competing risks.
The Pepe and Mori’s test was used to evaluate the differ-
ences between groups. RFS, OS, incidences of relapse,
and NRM were estimated as probabilities at 3 years
from CRI1. Associations between treatment groups and
outcome were evaluated using Cox proportional hazard
regression models. In addition to whether allo-HCT in
CR1 was performed or not, the following factors were
considered as covariates: cytogenetic classification ac-
cording to the Southwest Oncology Group (SWOG),
FAB classification, the number of courses of chemother-
apy required to achieve CRI, initial white blood cell
(WBC) count, and dysplasia at diagnosis. We considered
2-sided P-values of <.05 to be statistically significant. Sta-
tistical analyses were performed with the SPSS software
package and SAS version 9.1.3 (SAS, Cary, NC, USA).

RESULTS

Patients

Clinical data for around 1300 patients were col-
lected from 67 institutions. After excluding 45 patients
who received autologous HCT in CR1 or other ineligi-
ble patients as described in Patients and Methods, 1036
were eligible for this study (Table 1). The median
follow-up of the surviving patients was 44 months. As
a remission induction therapy, 89% of elderly patients
had received cytarabine- and anthracycline (daunoru-
bicin or idarubicin)-based regimens. Low-dose cyatar-
abine-based regimens were performed in 8% of the
elderly patients. Consolidation therapy was continued
with cytarabine-based regimens with or without main-
tenaice therapy at the discretion of physicians.

Donor Availability and Consideration
of allo-HCT in CRI

Information on HLA typing during CR1 and the
availability of related donors was obtained in 953
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Table 1. Patient Characteristics
All Patients Allo-HCT in CRI No HCT in CRI
Characteristics n = 1036 n = 152 (%) n = 884 (%) P
Median age
years, (range) 60 (50-70) 55 (50-70) 61 (50-70) <.001
Median time from diagnosis to CRI
days, (range) 40 (26-283) 48 (26-242) 39 (13-283) <.001
Disease
MO, 6,7 102 24 (16) 78 (9) <.001
AHD 37 19 (13) 18 (2) <.001
Cytogenetic risks (SWOG) <.001
Favorable 164 5(3) 159 (18)
Intermediate 589 93 (61) 496 (56)
Unfavorable 166 27 (18) 139 (16)
Unknown 99 25 (16) 74 (8)
Remission induction 0.13
2 courses 199 36 (24) 163 (18)
WBC (/uL) <.001
Higher than 20,000 335 28 (18) 307 (35)
Dysplasia <.001
Yes 268 74 (49) 194 (22)

Allo-HCT indicates allogeneic hematopoietic cell transplantation; CRI1, first complete remission; AHD, antecedent hematologic disorder; WBC, white

blood cell; SWOG, Southwest Oncology Group.

elderly patients. Among these patients, HLA typing
was performed in 331 patients in CR1 (35%) and these
patients were younger than those who did not have
their HLA typed during CR1 (median, 56 years versus
62 years) (Table 2 and Figure 1). Patients who had
their HLA typed were associated with more unfavor-
able features, such as unfavorable FAB types, AHD,
arequirement of 2 courses of remission induction ther-
apy, dysplasia at diagnosis, and a lower frequency of
favorable-risk AML by the SWOG classification. Re-
lated donors (HLA-matched and 1-Ag-mismatched
related donors) were found in 134 patients (40%).
No significant difference was found in the distribution
of age and risk factors between patients who found a re-

Table 2. Donor Search and Transplantation

lated donor and those who did not after HLA typing
(Table 2). Among the patients who had a related do-
nor, 76 (57%) actually underwent allo-HCT during
CR1. Among the 197 patients who did not find a re-
lated donor, 76 (39%) received allo-HCT from an al-
ternative donor in CR1 (Figure 1).

Patients Who Received allo-HCT in CRI

Of the total 1036 patients, 152 underwent allo-
HCT in CR1 (15%). Patients who received allo-HCT
in CRI were younger and associated with more
unfavorable characteristics than those who did not
(Table 1). As shown in Table 3, 49% of the patients

HLA Check in CRI, n = 331

Statistical Differences

No HLA Related Donor Related Donor  Related Donor not Related Donor
Check in CRI  Available/HCT+**  Available/HCT—"  Available/HCT+¢  not Available/HCT—¢
Characteristics N = 622 (%) n =76 (%) n = 58 (%) n =76 (%) n =121 (%) Pt Pt Pt
Age, median, years 62 55 55 55 57 <.001 .396 906
Disease
MO, 6,7 47 (8) 17 (22) 5(9) 7(9) 13(11) 0.008 .170 160
AHD 11(2) 4 (5) 2(3) 15 (20) 2 (2) <.001 186 450
Cytogenetic risks (SWOG) <.001 561 .045
Favorable 118 (19) 4 (5) 12 (21) 1 19 (16)
Intermediate 354 (57) 43 (57) 28 (48) 50 (66) 69 (57)
Unfavorable 92 (15) 13 (17) 9 (16) 14 (18) 17 (14)
Unknown 48 (8) 16 (21) 9 (16) 11 (14) 14 (12)
Remission induction .009 541 871
2 courses 103 (17) 19 (25) 14 (24) 17 (22) 29 (24)
WBC (/uL) .021 178 .004
Higher than 20,000 223 (36) 1 (14) 19 (33) 17 (22) 39 (32)
Dysplasia <.001 991 117
Yes 127 (20) 3141 16 (28) 43 (57) 26 (21)

CR indicates complete remission; HCT, allogeneic hematopoietic cell transplantation; AHD, antecedent hematologic disorder; WBC, white blood cell;

SWOG, Southwest Oncology Group.

*P-value of comparing “No HLA check in CR1” versus “HLA check in CR1”

1P-value of comparing “Related donor available

a+bn

versus “Related donor not available'

c+dn

tP-value of comparing “HCT+" versus “HCT->" among those who had a related donor.
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Elderly Pts with
AML in CR1
1036

Early deathirelapse
48
Inadequate data
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No HLA check
In CR1
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AML in CR1
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HLA check
inCR1
331 (35%)

Related doner
Not available
197

Related donor
Available
134 {40%)

Allo-HCT No allo-HCT Alio-HCT No alle-HCT
76 (57%) 58 76 (39%) 121

Figure 1. Patient flow. Among 953 patients for whom information was
available, HLA typing was performed in 331 patients in CRI (35%). Re-
lated donors were found in |34 patients (40%). Among the patients who
had a related donor, 76 (57%) actually underwent allo-HCT in CRI.
Among the 197 patients without a related donor, 76 (39%) received
allo-HCT from an alternative donor in CRI1.

received allo-HCT in CR1 from an HLA-matched or 1-
Ag-mismatched related donor. The median interval
from CR1 to allo-HCT was 139 days. An RIC regimen
was given to 93 patients (61%) with a higher median
age of 58 years compared to those who received
a myeloablative (MA) regimen, 52 years. Extensive
chronic graft-versus-host disease (¢<GVHD) developed
in 61 patients (45 %) among 135 who lived and had a fol-
low-up period of longer than 100 days.

Comparison of the Outcomes of allo-HCT
versus Chemotherapy in CR1

The outcome in patients who received allo-HCT
in CR1 (HCT group) was compared to that in patients
who did not receive allo-HCT in CR1 (CTx group).
Landmark analyses were performed in all subgroups
by excluding 46 patients from the CTx group who re-
lapsed or died within 60 days after achieving CRI. In

Table 3. Characteristics of Transplantation in CRI

Biol Blood Marrow Transplant 17:401-411, 2011

the CTx group, 183 patients ultimately received sal-
vage allo-HCT after relapse (33 % of relapsed patients).
The cumulative incidence of relapse in the HCT group
was significantly lower than that in the CTx group
(22% versus 62% at 3 years from CR1, P < .001)
(Figure 2). The cumulative incidence of NRM in the
HCT group was higher than that in the CTx group
(21% versus 3%, P < .001). The 3-year RFS in the
HCT group was significantly higher than that in the
CTx group (56% versus 29%, P < .001). Although
the difference between the HCT and CTx groups
decreased, the 3-year OS in the HCT group was also
significantly higher than that in the CTx group (62%
versus 51%, P = .012). Muldvariate analyses for sur-
vival showed that performance of allo-HCT, a single
course of induction therapy to achieve CRI, lack of
dysplasia, WBC below 20,000/pL at diagnosis, and
a more favorable cytogenetic risk were significantly
associated with better RFS and OS (Table 4). We
also used the Cox proportional hazards model with
time-dependent variables after taking into account
the tme from CR1 to allogeneic HCT. By adjusting
the influence of waiting time to allogeneic HCT in
this analysis, we found that allogeneic HCT in CRI1
was also independently associated with better OS.

In a subset analysis according to the cytogenetic
risk, patients with intermediate-risk AML showed the
similar trends in relapse, NRM, RFS, and OS to the en-
tire patient population (OS: 67 % versus 54%, P = .024)
(Figure 3A). Among patients with unfavorable-risk
AML, 27 received allo-HCT in CR1 and 125 did not.
In this group of patients, relapse incidence in the
HCT group was also substantial (Figure 3B) (41% at
3 years; 95% CI, 21%-61%), which led to OS that did
not differ significantly compared to that in the CTx
group (OS: 47% versus 35%, P = .206).

We also evaluated the outcome in relation to
donor availability (Figure 4). Among 134 patients

Allo HCT in CRI Median Interval from CRI
Characteristics n = 152 (%) Median Age, Years {(Range) to HCT, Days (Range)
Total 55 (50-70) 139 (14-981)
Donor
Matched related 64 (42) 55 (50-70) 121 (14-574)
|-Ag-mismatched related 10 (7) 57 (50-60) 99 (15-436)
Haplo-identical 3(2) 51 (50-54) 144 (21-147)
Unrelated bone marrow 52 (34) 55 (50-64) 177 (40-981)
Cord blood 23 (15) 55 (50-67) 127 (14-650)
Conditioning
Myeloablative
TBI regimen 16 (11) 52 (50-58) 167 (52-436)
Non-TBI regimen 40 (26) 52 (50-59) 141 (14-361)
Reduced-intensity
Flu/Bu-based 48 (32) 58 (50-70) 147 (15-574)
Flu/Mel-based 29 (19) 58 (50-66) 126 (14-981)
Others 16 (11) 58 (50-69) 99 (23-304)

Allo-HCT indicates allogeneic hematopoietic cell transplantation; CR, complete remission; Ag, antigen; TBI, total body irradiation; Flu, fludarabine; Bu,

busulfan; Mel, melphalan.
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Figure 2. Outcomes according to treatment in CR1 (total elderly patients). Relapse (upper left), nonrelapse mortality (upper right), relapse-free sur-
vival (bottom left), and overall survival (OS) (bottom right) of patients who underwent allogeneic hematopoietic cell transplantation in CR1 and those
who did not are shown. Forty-six patients who died or relapsed within 60 days from CR| were excluded as described in the Statistical Analysis. OS was

significantly improved in the HCT group (P =.012).

who had a related donor, 76 underwent allo-HCT in
CRI1. The incidence of NRM among the patients
who received allo-HCT from a related donor was
14%, which was significantly lower compared to that
observed in the whole HCT group. On the other
hand, patients who found a related donor but did not
undergo allo-HCT in CR1 had a substantial incidence
of relapse (80%; 95% CI, 70%-90%). These results
led to significant differences in RFS and OS between
the HCT and CTx groups (RFS: 64% versus 11%,
P <.001, OS: 66% versus 43%, P = .001) (Figure 4A).

Table 4. Multivariate Analysis

These results did not change when 622 patients who
did not have their HLA typed (those who were not
known to have a suitable related donor) were included
in the CTx group (66% versus 54%, P = .011)
(Appendix 1-A) or when landmark was extended to §
months from CRI for the patients in the CTx group
who had a related donor (66% versus 54%, P = .068)
(Appendix 1-B). We also performed the same compari-
son limited to intermediate-risk AML patients who had
a related donor, and found significant differences
between the HCT and CTx groups (RFS: 78% versus

RFS

Variables HR (95% CI)

Allo HCT in CR1 (versus Yes)
No
Cytogenetic Risk (versus Favorable)

2.58 (1.97-3.37)

Intermediate 1.14 (0.90-1.44)

Unfavorable 1.70 (1.28-2.24)

Unknown 1.62 (1.18-2.23)
FAB (versus M1, 2, 4, 5)

MO, 6,7 1.25 (1.00-1.57)
Remission Induction (versus | course)

2 courses 1.52 (1.26-1.84)
Dysplasia (versus No)

Yes 1.21 (0.98-1.48)
WBC (versus 20,000 or lower)

Higher than 20,000 1.29 (1.09-1.54)

oS
P HR (95% CI) P
<001 1.81 (1.35-2.42) <001
283 .10 (0.84-1.45) 487
<001 1.89 (1.37-2.59) <001
003 .34 (0.92-1.95) 132
052 1.38 (1.07-1.77) 014
<001 161 (1.31-1.99) <001
075 1.29 (1.02-1.63) 033
.004 1.24 (1.01-1.51) 038

HR indicates hazard ratio; RFS, relapse-free survival; Cl, confidence interval; OS, overall survival; allo-HCT, allogeneic hematopoietic cell transplantation;

CR, complete remission; WBC, white blood cell count.
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Figure 3. Outcomes according to treatment in CR1 (cytogenetic risks). Relapse (upper left), nonrelapse mortality (upper right), relapse-free survival
(bottom left), and overall survival (OS) (bottom right) of patients who underwent allogeneic hematopoietic cell transplantation in CR1I and those who
did not are shown among (A) intermediate-risk AML and (B) unfavorable-risk AML. (A) OS was significantly improved in the HCT group among patients
with intermediate-risk AML. (B) Relapse incidence was high even after HCT, and OS in the HCT group did not significantly differ from that in the CTx

group.

13%, P < .001, OS: 78% versus 63%, P = .048)
(Appendix 1-C).

Among 197 patents who did not have a related
donor, 76 underwent allo-HCT from an alternative
donorin CR1. Alternative donorsincluded 51 unrelated
BM, 22 unrelated CB, and 3 haploidentical related
donors. Patients who received allo-HCT in CR1 from
an alternative donor had a higher incidence of NRM
than those who received allo-HCT froma related donor
(28% versus 14% at 3 years, P = .029). Additionally, in-
cidence of relapse in allo-HCT from an alternative do-
nor was notreduced compared to thatin a related donor
transplant setting (22 % versus 22%, P = .743). Conse-
quently, if we compare the outcomes of the HCT and
CTx groups among patients who did not have a related
donor, OS did not significantly differ between the two
groups (57% versus 47%, P = .388) (Figure 4B).

Asshown in Table 3,39% of the patients in the HCT
group received an MA regimen. Except for the younger
age in those who received an MA regimen, there was no
difference in the disease risk between the MA and RIC
groups. Addidonally, the OS did not significantly differ
between the two groups (3-year OS from CR1: 63 % ver-
sus 61%, P = .571) (Appendix 2-A). We also found that
OS was not significantly different according to the appli-
cation of total body irradiation (TBI) (T'BI regimen ver-
susnon-TBI: 67% versus 61%, P = .932) (Appendix 2-B)
or among different RIC regimens (fludarabine +
busulfan-based, 56%; fludarabine + melphalan-based,
67%; others, 68%, P = .862) (Appendix 2-C).

DISCUSSION

We performed retrospective analyses with a 60-
day landmark to compare allo-HCT and CTx in
1036 patients aged 50 to 70 years with non-M3 AML
in CR1. The results of this study revealed that, overall,
elderly patients with AML who received allo-HCT in
CR1 had improved outcomes compared to those who
were treated with conventional chemotherapy alone.
Based on cytogenetic subgroup analyses, patients
with intermediate-risk AML had a significantly better
OS when they received allo-HCT in CRI. On the
other hand, patients with unfavorable-risk AML had
a higher risk of relapse even after allo-HCT in CR1,
which diminished the benefit of allo-HCT. We also
observed that patients who had a related donor had
a significantly improved outcome when they received
allo-HCT in CRI.

Our results that allo-HCT in CR1 provided an im-
proved OS agree with previously reported comparisons
of allo-HCT versus chemotherapy in elderly patients
with AML in CR1. Mohty etal. [20] performed a retro-
spective comparison of “donor” versus “no donor”
based on their consistent policy of considering allo-
HCT with RIC in CR1 when a patient with high-risk
AML had an HLA-matched sibling. They reported su-
perior survival rates not only in the “transplant group”
compared to the “no transplant group,” but also in the
“donor group” compared to the “no donor group.” Fur-
thermore, Estey et al. [19] reported the first prospective
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Figure 4. Outcomes according to treatment in CR1 (donor availability). Relapse (upper left), nonrelapse mortality (NRM) (upper right), relapse-free
survival (bottom left), and overall survival (OS) (bottom right) of patients who underwentallogeneic hematopoietic cell transplantation in CR1 and those
who did not are shown among (A) patients who had a suitable related donor and (B) patients who did not have a suitable related donor. (A) NRM was
reduced in related donor transplant and survival probabilities were significantly improved in the HCT group. (B) OS in alternative donor transplant did

not significantly differ from that in the CTx group.

observation of allo-HCT with RIC versus chemother-
apy in elderly patients. Although the proportions of pa-
tients who were referred for transplantation (54%) and
those who actually underwentallo-HCT in CR1 (14%)
were relatively small, they presented an encouraging
outcome that supported the benefit of allo-HCT.

In elderly patients with intermediate-risk AML, we
also found improved OS when they received allo-
HCT in CR1. This finding is consistent with the result
indicated by a meta-analysis by Koreth et al. [21],
although their report mostly included prospective
studies that targeted younger patients. No previous
studies have reported the effects of cytogenetic risks
in the transplant setting for elderly patients. In the
intermediate-risk group, we found a 60% relapse inci-
dence at 3 years from CR1 when the patients were
treated with chemotherapy alone. We also revealed
that the incidence of relapse was reduced by 40%
with the use of allo-HCT in CR1 without a significant
increase in NRM compared to younger patients, which
led to a significant improvement of OS.

Our current study did not show a significant benefit
of allo-HCT among patients with unfavorable-risk
AML. Although fewer patients were analyzed in this
subgroup, which may have led to the unlikelihood of
yielding a statistical significance, this result may also
be explained by the fact that elderly patients tend to be
given less-aggressive chemotherapy before allo-HCT
because of concerns about toxicity [7,9]. Because no
other realistic option can offer a chance of cure for

patients with unfavorable-risk AML, many physicians
would consider that allo-HCT is optimal for these pa-
tients. However, we clearly need to seek novel strategies
toreduce the risk of relapse, for example, by reducing the
tumor burden before allo-HCT with more intensified
chemotherapy or conditioning regimen, or by preven-
tion of recurrence after allo-HCT by vaccination strat-
egy [22-27]. The role of new drugs such as clofarabine
or hypomethylating agents should also be estimated
for elderly patients with poor-risk AML who are vulner-
able to intensive treatments [28,29].

We observed a markedly reduced incidence of
NRM after transplantation from a related donor, which
improved the outcome of patients who received allo-
HCT in CRI from a related donor. Among 134 pa-
tients who had a suitable related donor, 40% did not
undergo allo-HCT during CR1. Unfortunately, the
exact reason was not available from our retrospectively
collected database. Possible reasons include disease
relapse before the anticipated timing for allo-HCT,
or failure to receive appropriate therapy because of
being too ill. However, an analysis with a landmark ex-
tended to 5 months stll proved that OS in the HCT
group was significantly better compared to that in the
CTx group among those who had a related donor.

In contrast to the favorable outcome in the setting of
allo-HCT from a related donor, the outcome of allo-
HCT from an alternative donor in CR1 was not signif-
icantly superior to that of chemotherapy alone. In addi-
tion to the significantly higher NRM after alternative
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donor transplant, the incidence of relapse was not re-
duced in the alternative donor transplant compared to
that in related donor transplant despite our expectation
that a graft-versus-leukemia (GVL) effect would be
more potent after allo-HCT from alternative donors.
Several reports have indicated that the outcomes of
allo-HCT from HLA allele-matched unrelated donors
are comparable to those from related donors [14,27].
One possible explanation for this disparity is that
patients who received allo-HCT from an alternative do-
nor in our database were significantly more likely to have
high-risk AML than those who received allo-HCT from
a related donor. Second, HLA typing was predomi-
nantly performed serologically in the period of our
study. About a third of the patient/donor pairs who are
considered to be matched unrelated pairs by a serologic
examination have been reported to have an allele-
mismatch [30]. In addition, voluntary unrelated donors
consisted only of BM donors because peripheral blood
harvest is not yet allowed in our country, and unrelated
CB accounted for one-third of the alternative donors in
our study. Although allo-HCT from an alternative do-
nor was not shown to have a benefit in elderly patients
in our study, we may expect a better outcome with
a smooth access to an allele-matched unrelated donor.

Whereas prior reports that have compared allo-
HCT and chemotherapy in elderly patients targeted
only allo-HCT with RIC [19,20], one-third of the
HCT group patients in our study received an MA con-
ditioning regimen. However, except for patient age,
there were no significant differences in the disease risks
between the MA and RIC groups, and OS was similar
between the two groups. As has been previously
pointed out, there were no significant differences in
OS among different RIC regimens [31].

Because our database consists of retrospectively
collected clinical data, this cohort of patients may
have several inherent selection biases. Although we
performed a landmark analysis to eliminate the biases
by the patients who did not have a chance to receive
allo-HCT in CR1 because of earlier relapse or comor-
bidity, patients in the HCT group may stll have had
favorable features that enabled them to successfully
reach the point of allo-HCT in CR1. Furthermore,
our database did not provide detailed information on
consolidation chemotherapy after achievement of
CRI or the reasons why patients did not undergo
allo-HCT such as the presence of comorbid condi-
tions. Although the number of the elderly patients
who received autologous HCT in CRI was small,
the exclusion of these patients may have made the
non-HCT group have even more inherent selection
bias, Nevertheless, the results drawn from our data-
base, which includes 850 patients in the CTx group
and 150 patients in the HCT group, may allow us to
suggest optimal strategies for elderly patients with
AML especially stratified by cytogenetic subgroups.

Biol Blood Marrow Transplant 17:401-411, 2011

In conclusion, our study indicated that elderly pa-
tients with AML who underwent allo-HCT in CR1
had improved outcomes compared to those who were
treated with conventional chemotherapy alone, and
also revealed that intermediate-risk AML patients had
an improved OS when they underwent allo-HCT in
CRI. Because OS was better in elderly patients when
they have a matched related donor and successfully un-
dergo allo-HCT in CR1, they should be encouraged to
seek the opportunity of allo-HCT in CR1 by perform-
ing HLA typing and donor search in the early period
after achievement of CR1. Novel strategies to reduce
the risk of relapse and better access to allele-matched
unrelated donors should further improve the prognosis
of elderly patients with AML.
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