'Qg$:¢¥wﬁzﬁgéﬁﬂﬁﬁﬁ

o LD~

W =EEEOHE N
(BEfEf - B3 BYRFESRL Y 2 —FIRFfE £ ME—)

e T
T,

T,

HREE

1 e riRR (F5E6—7:8)
BEMT). hEMB L FEOERIIERERG 25, HEMEE, kAL LEMBOGCEEREL L LD E,

3 F AN L AEEREE

e RAGHFEE, LEmoat U EEEiE s &
UMERES L 0 2L BERRS IR
FEERLTV S,

7

4(264)

M f2 36 (7), 2004
-— 268 —



[77 €IV LRBEE & WTTEIEF]

Wilms' Tumor and WTTI Gene

F -

Hata
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5% RBEL Wb TWE, bhbhiz o7 slo sz
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BAEBROSBIIZS V110, FRAESETOI Y
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ERETHY, 708, 9DF Ly AEREES
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HErOBEIOWT AR T AL END B,

3. WIIEE &1V LA BB OIS

WTI B E BRI EE R BREEAFTHAI &N
HEAL, FOREFYAANLABEOCREICEEL
TWAI ENELMIRolzds, WTIOHEEEREES
HMEEIIED L SR L TW AP 20 THEAR
BE 7% f A% vy, Schumacher & i3 ™7 1 IV 4 AfEF o
T, HFHEART(germline)ll BV T WTTERFH L D
DIEERTEN LREE LRV ENSGS 5 L RE
LTwaD, /2, Miyagawa b it WT1 O HETEE
WEoT, TANLAARER BT B EREOHREE
FEL, FEETFOEFLERE, BROEY M
EZRBROFBER~OSLT TS LML Ty
A3, ZODE3RELEIL bhbhl3 v VA
ZEEN S L, EEASCEHHBETE EUE
18 14 48 4% ) JE # B 3 8 (fetal rhabdomyomatous
nephroblastoma, FRN) ¥ 7 (3 REH DRI RS & L THE
BHESPEFENH AL SO LABHERLES
EROESHETWIIZRTBRELLER, T
NIV I BITHECTDNERELRY, £
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EREYDDHI, LEAbInL1HERV-TET,
MAEDEETH 7/, £/, 204 2GR
EDBIRTid germtine T, BEE I ROL A LRLE
B—DEEEFRHL (T). Thb4EFDEER
BHrEHIRETLL, B(EZE04fdm3
FHNBET, BEEEBIURETHEAE, 16
OB CLINEREEOEBLREROIEREE
fif LCVvare, WTIDSFESLD germline ZEE(1#C—
THIRBEFOBERELREL, £HURBRAD
AFREEL, BOHTEHENLHEBET T YA
VWLREHE Y REC L OHAEEENTRBEENLSE Y,
ZOR390X IZL Y truncate SN ERIIDNAKE S
VB 7 zing finger MHORZEOE I HEbNI, F0
ERNBEFIEETER W) Z LN
NTVv:3, Huff 513 WTIZEBROEREE T 5 truncate
SN-EBHFEHEETHD, EEOWTIERD
BT S LV dose effect 12 & » Tl R LRSS
EOFEFERSNLEERZLTVWEL W,

4. JANVLAEE - GFEGERICEI D
WT1E%

BN ANARBEIRL Y, DashEBRET
i WTIERFEERIEF CHAEZ EFHLEMIZE
N7ze FAREE Y AV & ZNEEOFE L FLIBHIC

exon5: 2
exon9:;

WTHREGRF

1. 4@@zince finger@ S 2 b OEEEFEI— K
2. 2 @M Dalternative splice sitesHHFE
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RIE, #ITIHIZFFE T A diffuse mesangial scierosis
LB EB L XY DHRL T Lo LH
RISER 28 S, v W B XY gonadal dysgenesis %
LERENL ", HESROBRFIIEEEEOMEH
REBT B WTIOBEARIZLELEEIZOGRT
Wh, ThbL, BEMEPS 5T 5 Seroli HifE
AR O Muller EBHBRTFORET 00, PE,
BELVLATERKROEEFEET L L LIl
SitestE L L, B boRe GEEMLHLER
B, testicular feminization, XY female) 241U 5,
Drash fE#ES Tld WT'1 O zinc finger domain 7) 51425
LEENRFHBEL N T-HOMTRIZFICEL LS
FIFrbaH747HRTERE - B0 L0BRE
¥, SOLETHAONVREFICELLZ LAV
LAEEAREL, FERBEXEZREITLV IR
Bih* Pelletier 1= & » TIRIEE A/, Drash BT
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¥ b 112 99 splicing donor sites t2 MERER %R
CEFBLERIIENL, VAT WTIO
alternative splicing site ¥ — % B T, splicing isoform
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lysine, threonin, serine (KTS & B%) #HFHET 2
isoform(+KTS)& Fh 5 % & F &\ isoform(-KTS) A<
WAL S L5, Splicing donor sites (I HERER M4
U% & +KTS isoform PR Sz, £ DER,
E®FDT VNP L E+KTS/-KTS A IEFEIZHEE 2 h
AWM LT, BEEHEOHEEF S ILKTS
LagELawv, #0728, +KTS/-KTS DA
BEULBIEIA, THibtb, FrasierfEMEEH
WT! isoform D EOREVPEHTH 5ol fEtEd
FESIND ", Drash R IIARE, BEOEML
BETHESIN-ERETH), WIHIHFREREH
I EEoT, ¥FORBILIHBEFHRTHLZ
EFFICHBALAEETH D, 75, DrashiE
BEICEL LB L LTHRE ST & /- FrasierfERR
B BWT L WTI splicing isoform DA # 245 HE
LIEC DTV ERETHL I ENFBELSIZR
Foo T2V VT I0BILEORL 2 KIZFEE
WKLo TR -EEENFELZHBEL I
(genotype-phenotype correlation) (BH2), —D k5%
WTIEEOFEIREETEEZDOTFHS, DrashiE
BETIE, 6B EICRBL30RL EOHEETY A
NAREBEHFRET D EVHATVWENT, BER
EOTFRZHELTOERATH 2,

T BHAHRTEERISUT ANV LABEORETHERAR

fE At i34 -] B WrT Rz FER WTBETFER BRERBERD
ERHRH i 303 &
1 TfF FRN [k 168 ~~ CfT neC — T(R390X) EREREFTAE
ROH
2 9m/M e a3t "eC—C/T 14C — T(R390X) FEEA
BWRBESED ROH Rl T3
3 1mM ERN gt neC — CfT neC — T(R3I90X) ERE
ROH
4 lyM HHEM fg | naC — T el — T(R390X) EREH,
BEGRTAED LOH ‘
5 ly/M FRN Kl -) "HC— T(R390X) )
LOH
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b. MYCN mighg
MRFEARrRAEINT R, E2REHE0
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MREOLNDE I EBMORT WD, ThdDER
i, BEKEEL: MYCN BEFHEFET S, £38
EFIEERTFR2 - FT2EERT T, &2 3RaE
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LEBEBEIC - TIEEL, TOESR, mRNASE
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BTHITS e MAETH 2 ABHTH R, £,
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CEBEALHETE AL VA THEL(E), —
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543, MYCN OBIERERT 5 Z L HARETH D,
c. 1p36 2.0 T B 1 RBEBERORX

lp DREKE, 25~3B% OHEFEIcAGH, 1&
Ll EofEf e MYCN #iEflc$wn, Zokdw, 1p
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EHFOAT o-TERT. BOv 730
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Z, THREFH-LCERZEEVEENATBY,
ZERRHMBELDTEETHL, FTORREE S
ETHRARERTH . ‘

124 BELBR Vol 22 HEEHERS

— 264 —



f2 WTlIBETFOEE WIIBETFI,
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BEOH8Y 25D, I~3BHFRT L. REFEA,
BORETHH>HREFHESGHK LT L >0, BEFHAR
IR FME & EERERER s, HERBRES
DB OBRESTRET 5. BHEIRM I, B,
AT, BECE, BHAERESENG, 20%TH, ¥
CHNBOBELEE G, BETHETERNESE
fetal rhabdomyomatous nephroblastoma (LT
FRN} Lt LidhTw 5,
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3) P NVLAREEE 11pl5 B

RSy A VA ZBE T, WIITEENLTLY
B¥EREOTSEETRLI LS, BOBER &
LEERENEEIR TS, —HOT 1 VAREE
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i, WTIBEr LI lipls  HEORE » ZHN
KHEHNT 20END D,

2. ARURRFTES L URNBEYEFE

EREMEFBTECMN)R, #ER - ARSRCHE
Ry2BEETHS, FHCL2ReR/HOACL -
TREGSHF SN2 FRRFLEETH 2, FEE
i, £ORBREFNGHED, CHEER, EHll,
BEMcoRans, BB TE, FETMERSE

KL, FEERCREECEMETS, —H, &
HWRRE T, BAROKEE T 2 EEEE RS A
L, SBH#EGEETD, BREEE, B#EEROFED
HEEHRBOBEBOISEET 3.

BHEE T, REEEE(12;:15) (pl3iq25) B
¥t 2 ETVE-NTRK3 * A 3B FURE AN,
ZDF A ZBETFIR, ARSHABCED S n 2EE
FERA-THE, DL HEERS CMN, E#
HErARBHERBIEIF—O entity DEE £ 200
2r3HoTELY CORBEBERICL - T ets
family W BT 2B ERFTHIETVEO S L
NTRK3 O Y JDRET 2., Z0FASBEFIIHE
REBERWIRT-PCREK L > TRILTIETH
%, CMN : @ FAcER 0% L WiER - L T B
HERESHTENRS, CMNCHBLUTTFENE
W, Lkd->T, CMN Q2+ 2 57 BEFORE
THETENEERTHE, 37, B 7V 4 VES
Wik ASNF5/INII BEEFOERB 0% BECRED
Eh3Y KEERELD TFETRT, EAH
BB7ed v i NVAZEBEEODENSERTHL, &
i TASERRRLSEETH 208, DR~
BETRIFEMZZ b > THRERHEITS O
BEETHD,

—EH OISR, EECERNTRERERYE
FTAHILHOONT WA (R, IhenREHEE
Tk, HAEEFHUHEALOBETFEIBEST ST
ERED R ATBEFREBET)DERINS D,
LOBFETEL OROCHEEEICHET 2 F 2 5BEF
2, MREAEINTWE, ZhbD: X5 BET
i, BEOREBFCEHELTVWEDLR ST,
BREST AWK RT-PCRZEw L 2 XBRED,
EEHCERCEARATHL L LBRENTWVS, 20
FEELT, FERFRISEIL TS Ik (2
L, ’fnv= ) »BEA S 740v7uy 750 RT-
PCR¥IX, ZORELFEKE OWTE S 25T
BHBETHL), BBeiTA2 L, LEEORETH
BThZERBTONE, L, ZORBRHEH
o THESESsEECREL TS s, RT-
PCREBEWEBELTI Y 25 —~va v ilE
WKHEPHZLENDZ, BB TRBErEERE

126 FRHELER Vol 22 TS

— 266 —



F1 MRIFRT BBV TRHA N IABHEE L ¥ 24 TRIEF

B & BEOHE * A MEF
Ewing/PNET 58 t(11:22) {q24:q12) EWS-FLIT
t(21;22) (q22:q12) EWS-ERG
t(7:22) (p22:912) EWS-ETV1
t{17:22) (ql2:ql12) EWS-EIAF
(2,22} (g33:q12) EWS-FEV
AT N E £{11:22) (p13:ql2) EWS-WTI
-l sentat £{2:13) {q35:q14} PAX3-FKHR
t{1;13) {p36:ql2) PAX7-FKHR
B t{X:18) {pll.qll) SYT-55X1
t(X:18) (pll:qll) SYT-88Xz2
ARG t{12:15) (p13:425) ETV6-NTRKS3
AFRUEMEETE £(12:15) (p13:q25) ETV6-NTRK3
B B R S MR t{17:22) (q22:q13) COL1AI-PDGFB
RE At R i A P £{17:22) (q22,q13) COLIAI-PDGFB
AR P RE £(12;22) (q13:q12) EWS-ATF1
Lol Brociites]cd t(X:17) (pl1,q25) ASPL-TFE3

EXREALTEETHL 2 L 2EIO LI EBNET
b3, wFhict d, BEORETZN I, BN
2L DL RF A FRETORE LIHEHHCT
bhaliick-7, ERENEL 5, MNEHKHK
FTLBEHSEED S b, B Ewing/PNET B
e, STEDMENFERS2HE, BRLELS
hb>BELRD LT3,

1. Ewing/PNET j&&

Ewing A&, F#1EFR 75{bmEE K BE peripheral
primitive neuroectodermal tumor (BLF PNET) i,
wEilh, MNERWUFERAOBRBEASCRES
LEEBETH L. WEEEFINCE, Ewing RIE
T, MEREMREOR R WiEEERE T 2 EEHRE
P, —EOMRF 2 FEFIEETS, —7%, PNET T
i, Ewing AEEHKOCEZHERSUE AICHREL,
LiE L Homer Wright BlOu ¥ v 2358060 3
DYMERENEH SN OMFMTHEL. BYHNIC
X, E2sBEHBLLTHREShTEI-EwingBE &
PNET W, #£i8 L 7z § A KR E t(11:22) (q24:q12)
BEET S I E, Foh% Ewing PIERIRE T HEE
HEERETZE20ET 22 E0EENs, BET
{2, Ewing/PNET % (Ewing sarcoma family of
tumor { ESFTY L dfpg ond X 3w -oi?,

Ewing/PNET BB ICTFE T 5 t(11,;22) (q24;¢12)
T, B2L2REHFCAXRT S EWSBEFOYHLE

FlLNHREBELOFLIEGTFOIMNBEEL T
EWS-FLIl ¥ A 7 BEFHERENE[#HI), 0
EY X EWS O N K £ FLI1 © C RKigfi» o 4
EERETH S, FEERTH, EWS-FLII
Wiz AFEEORAHEREY, ThclXI o347
BEEFRRESR TS (ED, wind 3 fdEE
AFEcHodets family BT 2 BEFroEBREH
B2 ENEHMTHD, EWS-es ¥ A7 BETEL &
EnTws, EWSH, FEECEESIVERIN
RHEETC, TOEWIRNABESEBSEELIANT
VA, FOBEEEIIGEREERRICR s Tyniik, —
F, FLI1id, 857 & /B, 672 % ets domain & &
Ehz DNABEREERFLTBY, GGAA/T) %
FLOEETI E + 289 10bp OEERT A5 &&L,
ETEERTS. £ L TEROEECBS T 5E
ERTFEEIORTWE. EWS-eb + X S REEFI,
EWS ¢ N Fi%4E & ets family QEERF @ DNA
BEBEVAAVDLOBRINLIOT, TOEYSEBED
BEFOERFPESHT S 2 bic k- THESBECHE M
HELTWwarEEShTWS, EWS-ets ¥ A 3 EQ
2, BREES{EERS transform EE®R T B 2 &
BHISNTED, 5, c-myc ® [d2 b1 OFHH
GFELTREINTVBEHDD, BEREF A 7i#
BFIC L BB A D = A AR ERT LRV,
Ewing/PNET BT, BEMOEEFECZ L, 4
BEBCIYEEZHOSBEECHS, T T, RT-
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“ B3 EWS-FLII % 7 SEEFHERE

EWSBEFOSE L FLUBET Dets

500bps

¢ RT-PCREICLZF ASHREFOBEH tane 1~4:
Ewing PNET 8% & 20U = ns B (lane 2) 56 EWS-FLI %
AFHECFERAELY. ¥—FTrARID EWSOZI IV »TE
FLINHZ vy 6 QAL EEERLL, Ewing SEERTS
5 NUR-EW2 $1 B (tane YK, EWSO 7 V¥ 7& FLI O
7Y SHEEEL T, lane 5~7 | BEER/NIRES L2
Wiz i o HES (ane 8) oo EWS-WTI % % 2 @EFREIEL .
FHEFWMERTH 5 NCR-NBI#MIE(lane 4, ) TH, EWS-
FLI}, ERS-WTI % <« SAGFORRETDHE .

F=2 HLAHFEHLI: EWS-ets £ A SHIET

EWS-FLII CL _ 46
EWS exon 75FLI] exon:6~ "~ . 27
LW exon ‘7—ﬁL[1_-§an 5 o 12
EWS exon 10°FLI exon 8 .- . . 2
EWS exon 105FL1 exon 5 . 2
EWS exon 'f—_FLH' exon B - ‘ 1
EVS exon 7-:;1"1_11‘ exon 4 1

1

EWS exon 10-FLII exon 6

EWS-ERG S 8
EWS exon T-ERG exon T
EWS éxon 7T-ERG exon 9

hres ! _] IEWS domain £ &4t 3 MHBEL TL 3,
RNA binding domain
b2 r l EWS-FLIT
ets domain
Chel | l FLH
ets domain
i 2 3 4 5 & 7 PCREW X 2 % A 2 BEFORIENFERI CEH

Haifies 52260 LTHRSR TWwE (E4),
H#LOERTE, REBER LAFRCGERSHS
Ewing/PNET @S5 b BE O 9% T
EWS-ets ¥ A 7 EEBEFHREIE SN, &2 7 EEF
PRH E T ST MO MARIZ, EWS-FLII % 46 f,
EWS-ERG 2981, EWS-ETVI# 18, EWS-
EIAF 311 T & - 72(F2). EWS-FLII, EWS-
ERG T, BRI L3 EWS & FLII 3w ERG
DY R ERE S LB 2 TwaE, FAZEEFD
BIEEOEERNEBT L ER FA7EEFO
mMRNABRZDE I Y yOAGhE LS
ST, EWSOxsv»TEFLIIOT7 Y V6
PRGLIALSLEIRLEENS LR E S
&, EWSOzrzVyT1r FLIIOZ 7Y 5 0OHA
Eh¥nFhciaTnl, ched EWSEES X
FEETFORBEL TORFRE, REkOEFRERER
BWE3THB,

2. HRHETZ RG] RADRE S 7

R R AR, DRB X UEERAOER
IR T A ENRERTH 5. WEAREN /NG
DEBHIEL 0 %D, MEOBRBEREREED OMRHEH
THLH, EhREETH DY, Ewing/PNET B,
BERERES L OERSMEL 2 eth s, B
BT, REEEY o REMREIEE t(11,22) (p13,ql2) iFE
EL, #hicHRT S EWS-WT1 ¥ 2 5 BEFOR

EWS-ETVI o 1 _
. i . . POR i
T 7 : 1 aﬁﬁgfntl ?$x7£ﬁ%%RTPaha
= . EoTRET 3 T L SRERIIERTH 5 (),
3. BRRE
BymAEEE, AErEEEEOSWERARD
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—oTChs. BB, HER, SEHECESBEEA
., MEMKATRETCH, BN LREFER
t(2:131(g35:q14), t{1;13) {(p36,qi2)¥FEH 5, %
NICHFR T 5 PAX3-FKHR, PAX7-FKHR ¥ A 5
BAEFHERKENE, IhoeDF X FHEEFTR, E
BEHFTH2 PAXSBIETH 53 PAX7 8EF
o 5 @l ¥ FKHR &% F @ 3 @0 forkhead domain
FEUEESEET S, REDNBRHAR TR, R'I_‘
-PCR ¥4 & » TH80% DEHT* A 7 BEF 4R
FEFTAIEMNTEZLINTBY, Mo/ HEEEE
e OEHNVE LCEBEORERKICICHT
DME[EETH 2, FARC, REMIBEREL TR
FTRTHY, BEHBORTFEREBEHCHEHIBET
%, X 5B, PAX7-FKHR » &R+ 2 EH3,
PAX3-FKHR % R4 5 fE# & &L ¢ Fhs g
HEFTHZLLIHELHZY, —F, BREEEK
RS TIX, 558 &40 trisomy, 11pl5.5 ¢ LOH
ENBEESND.

4. RIRANE

WP L, EFERAOABIHERTIAETD
%, FEEGERAIC, BB ULEEREETE L
FEARMBE AL S L SRR R O R E KR S 2B TE
L, ZH#HTE*232 L3/ TH LD, LEBREE
DIEEAEHONTCERYL 525, FEHIC,
t(X:18) (pllql)BFEEL, % OFR SYT-85X1,
SYT-55X2 % A 7 BIRFHEL 5, 5YT-SSX1 268
TAERER, ZHEME L, SYT-SSX2 tHELTTF
BTREIFESN T 2%, BEA, FEARER: ¥ £
ZBREFOS A THEBLTVL EEZLNT S,

5. %0t
FRRU@REOMc b, BofinE r ZRICHET
2EXAZBEFHHEEI ATV 5, LREHAER, AT
AU &S t(12;15) (p13;q25) ¥ ETV6-NTRK3
FATBEFUFET L6 CMN EiTEOE
Br¥EIohno5085, —H, RABORENET
i, ¥ AZBEFEEDR. T, Bt
MR, EENKERERE L LEORERIRE
& LT t(17:22) (q22:q13) B & VLB R R EH, *
A T@EF COLIAI-PDGFB & s hTBY, B
EERNSEABECRIRES i/ NARELEZ &
hTw3, BEHlEAECREERETREC s TH R
BEEEL ¥ A FREFHSREIATVL S, $h, #
EEAF R RREE BT, —POEHT,

2p23 L ALK OBHEENFEET 2 - L8RS h
BLHTY»E,

NREREEOT THFREFRIFRREDY, REZH
WA Eh- 25 5EBZ2R0OERD £, NNEE
BOSTFREFHARGEFER I h2OHD, 4
2RAW-HEEEH (FR2H S L FIEEEORE) X8
HFOEFREOVANVEEL T3 084 n
{, RADEFELFRA%EEY., NABEB TR
HBZLowEEEEERS {, SB3sxIhsnE
BooTFREFENRELESHICL, TOHREER
EHTHZ e RETH S,

x 73
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SRMA BAIEFELF D 11-14, 2004

$oRR

F19EBRFNMNEIDBAZES
HH W E

FTHEFEHERESE INPCIZDNWT
~RROHELOBEEEDHT—

=

T ®HIZ
N, BEFEOFHOK—, BEREOEE,
EMERNRREORBL ZRANTERE, ERL
~ )N T1T 5 International Neuroblastoma Risk
Group{INRG) 8#lR =i, TOPFTEFEEOE
BRESEIEOREEBMET 5 International
- Neuroblastoma Pathology Committee 4% 6 &
AN—TH@EENZ EELLOAN—D—
AEL T > TER 4FI3EOREDE 1999
££ {Z International Neuroblastoma Pathology
Classification (INPCY BREZEZNDKEo> 2, &
MBI R OB REENIZHEICE
El ., HEOFEBRK (reproducibility), FEES

ORI O £ 82 R4 (biclogical relevance),

HENBERTHAHTLEBEL TV S (user
friendly). MEFEOEEHAMIIEHEEBIC
SHE - BEBERETENIEEINFSNTED,

FHEE T Shimada FEICEL TREFHEA
B E ORI & o TFEHEEE (agelinked
histological classification and prognosis systemn)
FERO AN ZORERYT TR HF4,

F—ArSZUTTCEALEBEN, EUMETDH
FOBANEBZNTWS, bEIZBNTS,

EEDRE, $HFNFEORALRSTICHEED.
ORELZHEDLIANSD, EEMNIHESE (B
BoE 2EOANSBARNSEERERE DD

EYAEEEEL 5 —HEH

g~

(11)

DD FEIHICKE, HEShBARRSE
2MREET X (HEFHEEEE) Tierm
BEHCOZ O EERO ARTWS, £R T INPC
ERATHEELHBUIRERODTEE OHESE RN
3,

1. NPCHELEDAHICIDNT
FEOBBELTICEKL =, BRE2ETHD
MR L DREERY S -0F U FNOBEL
TH—-L7 .

1) Neuroblastoma/subgroup
a) undifferentiated
b poorly differentiated
¢} differentiating
2) Ganglicneurcblastoma, intermixed
3) Ganglioneuroma/subgroup
a) maturing
b) mature
4) Ganglioneuroblastoma, nodular

A) INP HEFMTEDHH
MEFEOBSSE EEMCIEEMEETH
LHERAEOHEFEER (et UTERE
ERBHMIIEETLEEIAChLL 2T EAM
NOESEBEICE > THRINhE, 0ok 5hER
ENSEAEBENSEE, D a7 R0,
EEMRETH 5 MEFMROMME - ORSE, 2)
BEL TWomEFMEOLt - REAE, 3 B
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FHEROBEHLED BT L2 D Mitosis-Karyo-
rrhexis-Index(MKD) Z B D A %, 4) HEFED
BEAROS - RAERES LB TEWERE
NHBOT, REFEHEHABBICLH>TEFOT
BEHRETZ. Thbd, COFETEELRDE
BgoRRHicEEEST, FEROEEEDBITIC
EERBHMELTWS (FR], 2) -9,

B} INP (OFEA

1. Neuroblastoma{NB, Schwannian stroma-
poor tumor)

EFHEOMENEA THE TH S 2T
CERRED SN W, b ERHE
BEFrRDACISIIEFETETIAERGEAHR
IZ&H6NS. UTOBEENGEETS.

a) Undifferentiated sub type

ARIIZ WL PRI KRB EFMA»S R0,
BEkicZ LV, FEEMAERI YR LS Mk
BHES# (neuropi) A3 5Hian, TOEBIC
ZHENSLEFREZ S FEARBICEN
DT, BHIIRECTHLEND D,

b) Poorly differentiated sub type

#1 INPCOEXNERFH
1, STOMEFESHERICBRTES

fEHEESIERT 2EEERMICE S M
NETIEEEVD. EHFERENE BER
TH5, BiTFREOEEE B MEITEER T
REAEHRE O EOESHRNEL
5, Zheo@iERESFESeELL TS %
UFiclkE 2. B XEFEHERA~O2L
gz rTERopENFHREES L T, 4
DA GEEED 2 ELA L), ORkoirEt:
DM, @A T % & BB B METHERE
b2z, tEDHENTNDS,
¢) Differentiating neuroblastoma sub type

BEAREOS <3, BRI FHEFHRT
& DHSHTR L 7 22 A B AE ~ (LR A & R
THRVPESEEFE T XEBALEFZ WD,
d) Mitosis karyvorrhexis-Index(MKI)

Neurcblastoma &3 B EdRR O E#EE L R
L, FREOBEICHEETIHEGFENFRRELEL
TMKI OBREELHTHET S MKIIZEOH
BSEEICRE > TeEthigh, > 4%: 2008 /5000
MDD, T8 (intermediate, 2-4% : 100-200 @
/5000 #i%D), B (ow, < 2%: 100 18 /5000
Mila) WaEaIhd, WEFEOESFR T
HEWEEREEL 0T, ERAT7 b
MBETH S,

2. Ganglioneuroblastoma(GNB), intermixed

2, EESBROEEEHREICT SERTROMANE type

- FE IR D4 {LEE
B THA R aT ARORE
- Mitosis-Karyorrhexis- Index (—3lifEROEEE)

3. FEEOBHA (FHEEHREL D) 2EETIH

BREAL A3 o O MR AR D 50% B,

#£2 INPCEEESRE 17 VBRORFEEE OBE

b= o Neuroblastoma(NB)

Age-linked Morphologic Classification Undifferentiated(UD} o s
—Shimada system Poorly differentiated(PD) # S0% A
Differentiating(D)
£3 QAENESSESOER Ganglioneurcblastoma(GNB) 50%LI L
Intermixed
1, BEOMBETHS 2TV - HRoBEERLTn5
(vs fESFHIROMEEZER) Ganglioneuroma(GN)
Maturing GN # 2T RENEE
2, MKI ZHH- B0 BmiEE Mature GN
3, RAEFEMEM L AR Ganglioneuroblastoma(GNB) Composite
THREHEELELIHEBYHE Nodular Stroma poor/rich

(12)
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EZ &, TORIZEEEREEORNEES
AR B TRV RROMRERY T S,
3. Ganglioneuroma (GN, Schwannian stroma-
rich)
a1 7 BRI S 72 D E SR O K&
FEHDHOT, TOMOBEMRIINMEL 2

Tk Bl ST RMEEMR TS 5.

SEL - EEIc A TR S, L
TOEHNHFETTD.
a) Ganglioneuroma, maturing sub type

BEOIZEA E A FRERIBARERN SO,

—ER L R R A e o TR L
TWBEEZENS,
b) Ganglioneuroma, mature sub type

BREAL fo 2T T ERMIAR A S BR D RIE A S

HRE (BEH) SRAL-SRIERESE O
MICRBRRERMNEET S, £/, FEOH
FEDOEAGEFRENPSROIREORRER
neurcblastoma Q-TIUTHEL THET 2.

C) INPC L 2B BEOFIR

) KEBELTET NB, GNB, GNiZHET
5.

i) FNFNOEFEOCHEE (subtype) ZRET D
i) NBIiZDWTIZEBHEREOMEEE &6z
MKl DEEERET 3. _
iv) NB THRABEN—H TR <, LiIFLiITaR
BAURE T B EaHb iz, FORIZK
ERETEHTLIONENTH LA, e
BB ST T OMTEAMAEL TEKT 5.

v EBEMSER SN RBREOHEETR

HROFRE 25, HEEEFFE KR LL
EGERARERICEET 5. kMRS

INPC THRIEETHEAER OB EEREICH
CLTERSEEMTIE2FREL Tha,

AR s, Ll o mEFBEogEs, BENEEL
4 Ganglioneuroblastoma, nodutar type (GNB, FREBE/AFIRAAET, SBRE2E8TS
nodular) gaembia<izn, ZTOBRA EBEET

AIREIC R R S S BIE T, €
DE i E S R FARE R O B RS

HoTHREROEE TH NI RS FHE
HETESRENESNDIOT, HERRICHE

BRIZHEDENSEBEZ WD, TDSE, §l U@ zd ol EMNTES,
BERRELIASCHCRREIO-VNORD D) FE4Fih BRI EM SN (EE) shb
EEZOND. SRFRICIIRRREFRRO PR O T '

&4 INPC/ HROGELOHEE

INPC/Category AAFHEBEES Shimada
and Subtype MNEBBESEERS Classification
Neuroblastoma(NE) PR NB(Stroma-poor)

- undifferentiated M FEHIRRE + TR AR M e p undifferentiated
poorly differentiated | e R R R
differentiating JEE + fUE AR - (KR differentiating
Ganglioneuroblastoma TR I ERE R A GNB/GN
intermixed/Ganglioneuroma (GN) (Stroma-rich)
GNB L 67 SE B
intermixed s R i) GNB intermixed
GN
maturing BEEFBSME - HiEmE GNB, wel! differentiated
rnature FREEERE GN -
Ganglioneurcblastoma, FEETFE - AR GNB, nodular
nodular

(13}
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(Prognostic risk grouping)

% [E Children’s Cancer Group (CCG) study T
ROEON-FHES SEEL, TOROTERS
HEAL T3 EE (CCG-3881, low and interme-
diate risk group # & F CCG-3891, high risk
group)s00 Fliz 2T, INPC IZ L B0,
e 4EMR - disease free survival (DFS) OBEHTIZ
£ TEBENHEL BB - RS ORREMNLL
TOLIIIRFENT:.

(1) BEFEIIDNT

i) high MKI =73 BBl BEMROMEE,
FEFITRLSTEICFERRIN T TH S,

ii) Undifferentiated NB 2 EBITEERZL<TH

AEIN—TTH5,
iii} 1.5 gLl 0D NB, boor!y differentiated I3
FHARIIN—TTH 5.
v 15 @ ETRERELAFEEMKIEZRT
NBRBFEFBIN—TTHS.
v) LRUADEBIITEREBRETHS.
{2) GNB - nodular {221 T
Sl REETR R SRR O
{LEBIUMKI OBEICL > TTFESRES
hs dRbbmEFEEgsmnER (i) 5
(iv) TTICHYTIBRFELRRTHLIN, £
NLUAERTERIFHTH 3.

(3) GNB - intermixed type, GN 2 E@IZ M

DS FERITHTHS.

2 NPC ERROTREDMECDNT
A&REZ2S/\CESEBIEEREY ONE
HEH/EEOHKREBERIIZ, TockATES
Shimada 78" & ORMIGIEE4ICRLE

BbYIC

INPC OBZEICDWTERL . Ao, *®
EOSELZEMGL TED, BRENPT N
FIRLZEDIITTRELDELATIOBES
BIETWTHEFENSEIN TS, FE
ROBFEELTELENDDH S, HAETHD
DiE LT s BEFBE N NEERESHER
ST /NREERETRT F T X REFER

(14)

g (2004 & 3 A &FEHERTE) °) TH INPC
OB EZEAICEDANTHEAIHEL .
o THHECBWTHEBREOEEN L RED
IS ®%INPCIRELTHDONSI LKA S. &
B, INPCOEMIICOT 3 XZBBL THESZ
s, EAENFRESZICDONED/NREE
DL HAETILE<EBME2Ih, BRSNS
ErHLEDDBDOTHD,

X
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Reduced intensity stem cell transplantation (RIST) is a new approach of stem cell transplantation,
which has shown promising features as reported in multiple phase [ and |l studies. Elderly patients,
who are not eligible for conventional myeloablative hematopoietic stem cell transplantation
(HSCT), are now treatable with RIST. It has also reduced regimen-related toxicity and provided
better prognosis in short-term follow-up than conventional HSCT. Among solid tumors, metastatic
renal cell carcinoma was found to respond well to RIST. Clinical studies are currently being
conducted to evaluate the efficacy of RIST in other types of solid tumors. However, the mechanism
of grafi-versus-host disease (GVHD) and grafit-versus-tumor (GVT) effects remains unclear. More
knowledge on the mechanism is crucial to enhance the antitumor effect and to improve the

prognosis further.

Key words: graft-versus-tumer effects — graft-versus-host disease — renal cell carcinoma — allogeneic
hematopoietic stem cell transplantation — breast cancer

ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION AS AN IMMUNE
THERAPY

Aliogeneic hematopoietic stem cell transplantation (allo-SCT)
for the treatment of hematological malignancies was originally
based upon the effect of a myeloablative preparative regimen,
A preparative regimen using high-dose chemoradiotherapy
would suppress the host’s immune response and eradicate
the residual tumor cells. Marrow was infused to restore hema-
topoiesis (1). In combination with preceding induction and
consolidation cytotoxic chemotherapy, myeioablative prepara-
tive regimens followed by allo-SCT were supposed to eradicate
the residual underlying diseases.

However, it was found that allogeneic cells were responsible
for immunclogical responses against tumor cells. This is called
a graft-versus-leukemia (GVL) or graft-versus-tumor (GVT)
effect (2). Evidence supporting this hypothesis includes (i)
lower incidences of relapse in patients receiving allo-SCT
than in those receiving autologous SCT (3); (ii) higher risk
of relapse in patients receiving syngeneic SCT (4); and
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(iit) lower risk of relapse in patients with acute and/or chronic
graft-versus-host disease (GVHD) than those without these
conditions (5). Furthermore, GVL. or GVT effects were
found to be mediated by lymphocytes, especially T cells,
based on the clinical findings of (i) higher risk of relapse
after T-cell depletion than non-depleted SCT (6); and (ii)
therapeutic effects of donor lymphocyte infusion (DL (7).
In particular, chronic myeloid leukemia (CML) responds well
to DLI, and most patients with CML who relapse following
allo-SCT can achieve remission with DLI (8). Based on these
findings, allo-SCT is now regarded as one of the available
immune therapies.

REDUCED-INTENSITY STEM CELL
TRANSPLANTATION (RIST)

The high-dose chemotherapy and radiation used as preparative
regimen for allo-SCT are associated with a considerable
morbidity and mortality (9). This approach has therefore
been restricted to young patients without co-morbidities. The
majority of patients with hematological malignancies are ineli-
gible for high-dose chemotherapy or radiotherapy because of
their old age and co-morbidities. Although allo-SCT is the most
powerful treatment for refractory hematological malignancies,
only a small proportion of these patients have the opportunity to
undergo this treatment.
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Recently, a new strategy for transplantation using a reduced-
intensity or non-myeloablative preparative regimen has been
developed to reduce regimen-related toxicity (RRT) while pre-
serving adequate antitumor effects (10-14). Various regimens
with different intensity can be categorized roughly into two
intensity groups: (i) reduced-intensity regimens which retain
a certain degree of RRT and require hospitalization; and
(ii) minimally myelosuppressive regimens which rely on post-
grafting immunosuppression to permit engraftment (15,16).
The aim of post-grafting immunosuppression is to contrel
GVHD and to suppress residual host-versus-graft (HVG)
effects that would impede engraftment.

These reduced-toxicity regimens are frequently termed ‘non-
myeloablative’ and ‘reduced-intensity’ regimens. At present,
a variety of preparative regimens have been developed.
Both myelosuppression and immunosuppression vary widely
among them. According to a working definition, a truly non-
myeloablative regimen should allow prompt hematopoietic
recovery {within 28 days of transplantation) without stem
cell rescue, and mixed chimerism usually occurs upon engraft-
ment (15.16). These regimens do not ablate host immunity and
depend on the activity of donor T cells to achieve engraftment.
The regimen of 2 Gy total body irradiation (TBI) with or
without fludarabine reported by the Seattle Transplantation
Team (12} is classified as a truly non-myeloablative regimen.
In contrast, autologous hematopoietic recovery does not occur
without stem cell support after the other regimens such as
fludarabine/busulfan and fludarabine/cyclophosphamide, and
they are termed reduced-intensity preparative regimens.

PRECLINICAL MODEL OF
NON-MYELOABLATIVE SCT

The Seattle Transplantation Team reported the results of
preclinical canine studies on non-myeloablative SCT. The
researchers considered that two immunological barriers
must be overcome in the setting of allo-SCT (17). One is
the GVHD, and the other is the rejection or HVG reaction.
Both reactions are mediated by T lymphocytes, suggesting that
immunosuppressive agents given after allo-SCT to controi
GVHD might modulate HVG reactions. The latter feature
would allow minimization of the high-dose chemotherapy
given before allo-SCT for host suppression.

Animal models demonstrated a dose-response relationship
between TBI and engraftment (18). In random-bred dogs, a
single fraction of 920 ¢Gy TBI, corresponding to 1500 ¢Gy
fractionated TBI, resulted in engraftment of dog leukocyte
antigen (DLA)-identical littermate marrow in all cases.
When the dose was decreased by 50%, the majority of dogs
rejected their grafts. At the reduced dose, the addition of post-
grafting prednisone did not enhance engraftment, while cyclos-
porin given for 5 weeks led to engraftment in all of the animals.
When the TBI dose was decreased further to 200 ¢Gy, cyclos-
porin only allowed engraftment for 3-4 months, after which
the grafts were rejected. The combination of methotrexate and
cyclosporin resulted in engraftment in two out of five animals,

but the rest rejected. A combination of mycophenolate mofetil
(MMF) and cyclosporin given for 4 and 5 weeks after trans-
plantation was evaluated for its effect on engraftment. The
regimen was capable of both controlling GVHD and prevent-
ing graft rejection by suppressing a GVH reaction, with 11 of
12 dogs demonstrating stable engraftment of marrow from
DLA-identical littermates (19).

They further investigated whether the major role of TBI is to
create marrow space or to provide host immunosuppression
{(20). They irradiated the central lymph node chain from the
neck to the upper abdomen with 450 ¢Gy before allo-SCT, and
administered MMF and cyclosporin after allo-SCT. At 6 weeks
post-transplant, donor cells were present in non-irradiated
marrow spaces, suggesting that radiation was not essential to
create marrow space for engraftment, After 1 year, DLI was
given to the animals and recipient cells disappeared within
9 weeks. These findings indicate that engraftment might be
accomplished by blocking HVG reactions and inducing the
GVH reaction, and that high-dose cytotoxic chemotherapy
and radiotherapy could be eliminated from the preparative
regimens.

RATIONALE OF ALLO-SCT FOR
SOLID TUMORS

Several findings justify allo-SCT for solid tumors: (i) GVT
effects can target tissue-specific polymorphic antigens which
are not derived from hematopoietic lineages; (ii} some solid
tumors are sensitive to immunotherapy, such as renal cell
carcinoma (RCC), melanoma and ovarian cancer; (iii) antigens
restricted to the tumor could stimulate tumor-specific allo-
immunity in contrast to defective T cells in the tumor-bearing
host; and (iv) in theory, all carcinomas arising from epithelial
tissues such as keratinocytes, fibroblasts, exocrine glands,
hepatobiliary trees and the gastrointestinal tract, which are
targets of acute and chronic GVHD, should be susceptible
to a GVT effect.

Before clinical trials were initiated, murine models have
provided some evidence for a GVT effect (21,22). Among
animals inoculated with mammary adenocarcinoma cells,
the recipients of allo-SCT showed better survival than did
those of syngeneic SCT (21). Further studies provided evi-
dence that murine mammary adenocarcinoma cells expressed
minor histocompatibility antigens (mHas) that could be
targeted by alloreactive donor T celis in the setting of allo-
geneic but not autologous bone marrow transplantation (23).
Prigozhina et al. demonstrated in animal models that effective
eradication of tumor cells as well as leukemic cells can
be achieved following allo-SCT using non-myeloablative
preparative regimens (24).

The earliest clinical evidence supporting the existence of a
GVT effect in a solid tumor was observed in a patient with
metastatic breast carcinoma undergoing fully myeloablative
SCT for relapsed acute myeloid leukemia. The incidental regres-
sion of a melastatic lesion of breast carcinoma raised the
possibility of a responsible GVT effect (25). Regression of liver
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metastasis in association with severe acute GVHD was reported
in a woman transplanted for metastatic breast carcinoma. The
researchers demonstrated that allogeneic T cells collected
during GVHD and cultivated were able to mediate a cytotoxic
effect against breast cancer cell lines (26), suggesting that dis-
ease regression resulted from donor T cells targeting broadly
expressed mHas. Since then, similar anecdotal reports have
been published concerning a possible GVT effect in lung can-
cer (27), ovarian cancer (28), colon cancer (29), neuroblastoma
(30), pancreas cancer (31,32) and ependymoma (33). Porter
et al. conducted a phase I clinical trial to determine whether a
GVT effect could be observed after primary DLI without stem
cell support in patients with primary cancers (34). Three of
four patients with acute GVHD and late chimerism responded
to primary DLI These findings indicate that the GVT effect
does occur in the setting of allo-SCT for solid tumors.

CLINICAL TRIALS FOR SOLID TUMORS

METASTATIC RENAL CELL CANCER (RCC)

In 1997, Childs et al. initiated a clinical trial to evaluate GVT
effects in metastatic RCC (35). Chemotherapy is ineffective in
the majority of cases and does not prolong survival. However,
RCC has a distinct nature from that of other solid tumors.
There is increasing evidence that they may be susceptible to
T-cell immune responses. Biopsy of spontaneously regressing
lesions has shown tumor-infiltrating lymphocytes with predom-
inant CD8" T cells exhibiting major histocompatibilty com-
plex (MHC) class I restricted cytotoxicity against autologous
tumor targets (36). Furthermore, unlike most solid tumors,
RCC is susceptible to cytokines such as interleukin-2 (IL-2)
and interferon-o. (37), suggesting that T cells represent the
principle effector.

Childs’ group treated 19 patients with metastatic RCC (35).
The preparative regimen consisted of fludarabine 25 mg/m? for

Table !. Clinical trials on RIST for metastatic renal cell carcinoma

Jpn J Clin Oncol 2004:34(12) 709

5 days and cyclophosphamide 60 mg/kg for 2 days. Cyclo-
sporin, used to prevent GVHD, was withdrawn early in patients
with mixed T-cell chitmerism and/or disease progression.
Patients without respense received up to three courses of
DLI. At the time of the last follow-up, nine of the 19 patients
were alive 287-831 days after transplantation {(median follow-
up, 402 days). Two died of transplantation-related causes, and
eight from progressive disease. In 10 patients, metastatic dis-
ease regressed: three had a complete response, and seven had
a partial response. The patients who had a complete response
remained in remission 27, 25 and 16 months after transplant-
ation. Results of this clinical trial were updated in 2002 (38).
Clinical response is significantly associated with the develop-
ment of GVHD. There is a 4-6 month interval between trans-
plantation and development of a GVT effect, and patients with
rapidly progressive diseases are unlikely to benefit from RIST.
Disease response was observed most commonly in patients
with pulmonary metastases of clear-cell histology without
other organ involvement. Some patients who had failed to
respond to interferon-o prior to transplantation achieved
responses following administration of a low dose of this
agent after transplantation.

After the first report on RIST for RCC, several phase /11
studies have been reported (Table 1) (39-44). Response rates
varied widely from O to 57%, but it should be noted that some
responses were reported in seven of the nine studies. While
long-term prognosis remains unknown, response to allo-SCT
has been confirmed in some independent studies. Rini et al.
described regression of primary kidney tumors, a rare event
among responders to cytokine-based therapy (39). According
to a European retrospective survey {45), allo-SCT was used
in <20 cases of solid tumors until 1997; since then it increased
to 159 in 2002, mainly for RCC.

We also initiated a phase I clinical trial on RIST for meta-
static RCC (46). From June 2000 to April 2002, nine patients
received peripheral blood stem cell transplantation from a

Reference Donor Neo. of patients Preparative regimen GVHD prophylaxis Response rates

Childs et al. {35) An HLA-identical or one 19 CY/Flu CSP 53%
locus-mismatched related donor

Childs and Barrett (38) HLA-identical and one 52 CY/Flu CSP 48%
locus-mismatched related

Rini et al. (39) An HLA-identical sibling 12 CY/Flu Tacrolimus and MMF 33%

Bregni et al. (40) An HLA-identical sibling 7 CY/Flu CSP and MTX 57%

Blaise et al. (42) An HLA-identical sibling 25 ATG/BU/Flu CcSp 4%

Ueno et al. (43) An HLA-identical related or I5 Melphalan/Flu Tacrolimus and MTX 27%
matched unrelated donor .

Pedrazzoli et al. (41} An HLA-identical sibling 7 CY/Flu CSP and MTX 0%

Hentschke et al. (44) An HLA-identical related or 10 2 Gy TBI/Flu* CSP and MMF 0%
matched unrelated donor

Nakagawa et al. (46) An HLA-identical sibling 9 ATG/BU/Flu CSp [1%

CY, cyclophosphamide; Flu, fludarabine; CSP, cyclosporin; MMFE, mycophenolate mofetil; MTX, methotrexate; ATG, anti-thymocyte globulin; BU, busulfan; TBI,

total body irradiation.

’Recipients receiving transplants from unrelated donors were given thymoglobulin.
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human leukocyte antigen (HLA)-identical sibling donor. The
conditioning regimen consisted of fludarabine 180 mg/m>
or cladribine 0.60 mg/kg, plus busulfan 8 mg/kg and rabbit
anti-thymocyte globulin (ATG). GVHD prophylaxis consisted
of cyclosporin 3 mg/kg alone. All of the patients achieved
engraftment, with no grade III-IV non-hematological RRT,
and compleie donor cell type chimerism was achieved without
additional DLI by day 60. Acute and chronic GVHD was seen
in four patients each. One patient achieved partial remission
(response rate 11%) and, as of July 2003, six patients are alive
with a median follow-up of 22.5 months. The actuarial overall
survival rate was 74% at 2 years. We followed all the
26 patients who were referred to our institute for RIST and
were subject to HLA typing. Transplanted patients (n = 9)
showed significantly higher overall survival rate than those
who had not received RIST (n = 17) (Fig. 1A, P = 0.016).
We compared the overall survival rates between 12 patients
with matched donors and the other 14 patients without them
(Fig. 1B). The 1-year actuarial survival rates were 74 and 48%
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Figure 1. Kaplan-Mcicr estimates of the overall survival rates following HLA
typing. (A) A comparison of overall survival rates between transplanted and
non-transplanted patients. The overall survival rate was significantly higher in
transplanted patients than in non-transplanted patients (P = 0.016). (B) A
comparison between patienls with an HLA-matched donor and  those
without. A trend toward a betler survival was observed in patients with an
HLA-matched donor (P = 0.088). Group A, transplanted patients (n = 9);
eroup B. patients who had not reccived transpiantation (v = 17y group C.
patients with an HLA-matched donor = 12), including nine transplanted
paticnts: group D, patients without an HLA-matched donor (n = 14).

in patients with donors and those without them, respectively
(P = 0.088). This study confirmed the feasibility of allo-SCT
for metastatic RCC, and suggests that it might improve prog-
nosis of patients with metastatic RCC. Further phase II or Iii
studies are warranted.

BREAST CANCER

After the first case report by Eibl et al. (26), Ueno et al.
reported the results of a feasibility study on conventional mye-
loablative allo-SCT for metastatic breast cancer in 16 patients
(47,48). This study included patients without progressive dis-
ease. The preparative regimen consisted of cyclophosphamide,
carmustine and thiotepa. GVHD prophylaxis was mainly
tacrolimus and methotrexate. The responses were complete
response (n = 1), partial response (n = 5) and stable disease
(n = 8) in the 15 evaluable patients. Two patients
responded during acute GVHD following the withdrawal of
immunosuppression.

Ueno et al. further investigated the feasibility of RIST for
metastatic breast cancer (43). A total of eight patients received
alio-SCT following fludarabine and melphalan. Three patients
showed some clinical responses (complete response two,
minor response one). Metastatic lesions resolved 3 months
after development of chronic GVHD in one patient, and the
other two patients demonstrated tumor response at 13 and
17 months after transplantation. The delayed response was
comparable with that in RIST for RCC. Since fludarabine
and melphalan produce little cytoreduction in metastatic breast
cancer and the underlying disease progressed immediately
after transplantation in more than half of the patients, it is
reasonable to assume that the disease response was attributable
to a GVT effect.

Since their reports, GVT effects against breast cancer have
been confirmed by other researchers (40—42,49) (Table 2).

MELANOMA

Childs and Srinivasan treated 11 patients with metastatic mela-
noma (50). This study highlights some of the potential pro-
blems in applying RIST for some solid tumors. Death from
rapid disease progression occurred before day 100 in five
patients. Although three patients achieved partial regression,
their responses occurred early in the courses of RIST with a
short duration, suggesting that these responses were attribut-
able to chemotherapy effects related to preparative regimens
rather than GVT effects. One patient had delayed regression of
several subcutaneous metastatic nodules. The investigators
speculated that RIST should be limited to a minority of mela-
noma patients who have slow-growing diseases.

OTHER CANCERS

There is little information on the efficacy of allo-SCT for most
solid tumors. Some anecdotal reports have been published on
allo-SCT for a variety of cancers (28,31,44,51--54). A case
report and a small case series of RIST for metastatic ovarian
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