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(Jon J Cancer Chemother 31(9): 1331-1339, September, 2004)

Current Strategy of Chemotherapy for Reflactory Bone and Soft Tissue Sarcomas: Hirokazu Chuman {Division .of
Orthopedics, National Cancer Center)
Summary

Pulmonary metastases have been curative in some patients of osteosarcoma with aggressive surgical excision
and intensive chemotherapy. But several retrospective studies and randomized Il studies did not prove survival
advantages of advanced cases with bone and soft tissue sarcoma.

In treatment for refractory and advanced osteosarcoma after conventional treatments, clinical phase II trials
showed 20~30% response ratio of high-dose ifosfamide and etoposide combination or carboplatin combination.
In soft tissue sarcomas, high-dose ifosfaride and doxorubicin have over 50 % response rate to advanced soft
tissue sarcoma and total surgical excision of residual lung metastases prolong the survival. But new drugs active
to refractory sarcoma had not reported in a recent decade,

Key words: Pulmonary metastatectomy, Chemotherapy, Reflactory advanced case, Bone sarcoma, Soft tissue
sarcoma, Address request for reprints to: Dr. Hirokazu Chuman, Division of Orthopedics, National Cancer Center,
5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan - '
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¥R 27%, 7EERETET TR OEET, LERE0E
BEEPBERL WD, MBEHEEORENE { WHO
grade 4 FIIREED 30%, FEIME 13.9%035&E L, [HE
1, FUREHE T bR AR 0% D5RE T
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Hol:DRHELT, BESS»EBEHEERR
ERCRESERIIEL 51%TH D, grade 4 MEE
PEDIRM 13 MFH 2 30%, BAIE 19% &, BiEns
(N3 BEMFHBCSLWITEBEEENE Pk
(p<0.0001) ZLEHELTWE™,

European Osteosarcoma Intergroup Study #3547 - 7z
ERBEOBEESEEHRRE 42 ) L BREBEDS
11 fiz 3t LT DXR/CDDP $tfif: (DXR 25 mg/m?/
day iv, 3 HE ¥ CDDP 100 mg/m?/day 4 BERHSE A TS
#5, 1H) %21 BRET6 BT ) {bERE0GHE:
BRET L7 S5 ITHERE AR BABA T, 1988 4E 4 A & 1996 4£ 10
B %7 108 Bl B & h, WEPREZE T 15 B (BRE,
BEAIE, SRR, SBER) ik 5
HERA & h, 38 PIOLHRERHIBLERE, 53 BB B
HEARERERIE & B2 s hoicfEFI e LC CDDP/DXR #f
ARES T8, OB RERERE 53 &)

 RRoToBETHD,

BEIERE 41 £, 6 BofpiEssts s i
2301 (56%), FEREFT 30, ik riamiEs 30, %
OO 2 B THRED BT LTz, BREERIR 50%
(SELTERE 10%, BAEAT 4096), TF 20%, H7T 12.5%,
STHEREE 17.5% T, HMEAIZEZIN MR 0% Lo
F) 0% TH o7z 5.2 EOBRBENITHR, 54
IR 56%, 5EAEFRSOUORENE LN, M
B 16 PO 5 MR 76%, 5 EEEE
65%, FERREAUMERIEY 22 B0 5 SEMERERE 1Y, 55
EER 3% Th > Yo, TERIETER 1151 GRS 8 51,
RSS2 81, VSRR 14 T, 5 BUCHaRs
s ah, WIRETPEICET 46, TE2 AL
di s iy, BB ORISR 14, BWHE
B4, FZE3 M, 1 PIHNERT LTz, YIRRTEER 5 BICi

. REEsThh, 11 FHuEES 9§, 5 ELEFERIE

35% /1181 ORETH-oT219,

cisplatin (CDDP) & DXR BRIk, BAE & R
B RRERGE SRR e T s =R b Ok
PHRELTV S,

I. BREMBTESOEEER

FRENEREOR VEN, EXEEL 5ok ES
{Stage IlIb, AJCC6thed) DTt 50%ET &
REBOEE, BMNEBOTES NSNS, ¥, R
EREBESES (Stage V) EMEERES D 15~
BRDRELES T, HREMEBENL & bICRGEE
»izw, EREEESERLTT 28R, RFFER
LIATHER, FHCIRESED TH 0P T, i
ERTESE T0% % 5 5, BREAOERE, WEES
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L BTERRRSE2ME L 25, RIFRSBTLT
BEVIE, HotiRi, YT ¥ BEseetlEs R
SR ORH 5, MERIE U TR{EERYE:, RER
BYTBRMTOR T & 708, BRERICHEL TEGTR
BB OERZIEFVARZLOSERTH S, L
L, {bgnEmD UeB et IHERT, &
MEFEALBEI NS, '
1. {EHEHICO>WTORKRHFTORE

FEMEET T 2 BRETEF OMERER,
EITHARE, EEAEEIHEERARE L TEXKD
EORTC % SWOG, ECOG, SSG, ##ARROMHE KR
GOG % Hui iz S HIERFFIE4% 1980 £E{V Y4 & BRI
fThh T &%, EEYTIEE T b RR2 R T 1970 4
R 5 DXR Zrhia iz B, 1980 £ &4
5 DXR 23 v bu—ngr UL BETERFICHS S
LA LT 2 B TE { OREALERE
BT TE:, . '

AR OFEIGE, FRES2 > oS hffEs
BEOD 2  URRTRER R RE S D, HEEE,
RS %, MBS SRR ORI 2 5 5it
&h, {LEREOEERREIRL 6N, EERTEE
TIEYEIR WULUTTH 28, BUBPHHLERSH
HESFICRHRBETFPEESND Z i, BVEERK,
HEEtEs 4 b N B LA RERRE T HER
WF AT E 2, DXR, AR IFM §tA, G-CSF it
T IFM/DXR #i Rk~ L Fe s h, SHELIFM
L DXRPER T 50% 2 18 X 2 B3 E N E R TEMER
SSRGS XD o, 1990 Y, Bt
BB SR D & - FTREEH £ LT DXR,
docetaxel/gemcitabine $F1 SRR EHPIE % Fulaiz L e
— OB, CPT-11 /MR U Tttt

—MEEZahT. LirL, TOROEI, IHERROE

8] gmpd-cdshtr ot aiimEaEn
RS, BN TH 5T, DXR B, IFM $FA5HE
TERRTARO—RAFEA L LTRSS RETH
2 B EEEE T b o-kit ® EGF % ¥ ORER TR
\AFEEE AN, Glivec (Abl kinase inhibitors, STI571:
imatinib) OEMEEIES N T A EME PR 28
FRRRZe 34T, EFchydht, iR &4 0=,
HHRCOWTHTETH 5,

2. FEEANEBEBROER CGETERENGDESIC

T BLRRURDIRERT

2 —a vt L RE T OBRET O R o 2
EREITICOWTOE L FMRELY; KERDXR 27
12 IFM, DTIC OB TH 5 AD ik, MAID 2 i
ML TWwEA, I—0 vtk DXR B 75 mg/m2 i

BeAVSIL

HUREFELT 0D,

EORTC ZESFRFHANLE X VIV OEER R RS w
L7, CPA, vincristine, IFM, dacatbazine (DTIC)
O & DXR B X @ 6 A0 H IR R LEREIR
PFREFoTWS, it LT DXR BB bIEERD S
EXTHD, BEARTRHAC L IBREEIRER
BT, 75~90 mg/m? (SR BMRENRARE
R B PR OEERR L L TWE,

ETHREERIT ML GRIAEA L T, Inter-
group i DXR (1 E#5 £t 20 mg/m?x 3 B), DTIC(3
A RIS 1,000 mg/m?) 170§, DXR (1 El#% 55 20
mg/m*x3 BR) & DTIC (3 HIZKEE#E 1,000 mg/
m?), IFM (1 El#58t 2.5 g/m?/dayx 3 ) fRRE:
169 Plic B 17 2B I HHERER 217 o 1219, DXR HMEF

FHIR 17% vt U CHR SRR ORRIE 322, RN

BizthehibHL6LBTEESRED R (p<
0.002) %8, ZRME DBV HLEFE OB I LR
EREAS 4 ERESEh TR L FEREE- T,
SEHEI N9 AL 13.3 08 LEEE RO T,
7z (p=0.04), EZXHHOTIFEHPIECITRIEE 2 Fk <
LIS L, ENERNOERESS sl LERLT
v2 3%, Borden & iz X 3 ECOG DR EER, DXR 70 mg/
m? (WRER) BFEEE 93 #1k DTIC 1,250 mg/m* (&
FERL) BEFIEE 905 B L OEMEARERBRY L OBRES
bUT, HERETERETENCT 274 ¥ 5
4 > THEL# i 2 1t DXR/DTIC % 7z i3 DXR/DTIC/
IFM (MAID) %##RFEILTWw2, |
3. SERIESESTHL AR > HE ,
BREESt e TEARERSERE S L, BREAEZ Y
OHBVEBOBERERICHLT, BERIFM (14~18
g/m?) % IFM/DXR §fFIfftek © 50~609% DELHH A
HEXNTWD, SRR 2 B2 b R eE
EHER T Uiz BEDFPYILIG SRy I B EE R T B0
Bk, A KEZETOBHEAELENRDSE T
FEHET DL, ENSHES WESRRERNTOS
few D e/ B Eiel A, £ R R AR
Y LR S, ,
AUNTR, TRPIND, K BIRERIC T L2
A, FERRVRDABOEREMEMNMEL, BEN
OTRTHE FERSTIFRER 10%51%0EHR
Th b, IR - T, BARIFM/DXR gHRfETHE
B ERHRETRENANLORD LSRR
% { OEHFERERTTRIE SR O R PEES & &
B, BEHE20~30% LM TH 3, BRFIFRN QR
BOHGEEEL TRN T 3 4ERD 3,
FIRMERENANE, TSR T 253

PR
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MEE Group BtAZEHR BOR/MRER EONE EMWE  FH
Gottlieb (1972) SWOG DXR, DTIC 60/1,250 B  42%
Omura (1983) GOG DXR 60 B0  16% 7.7m
DXR/DTIC 60/1,250 60 4% 7.3m
Borden (1987) ECOG DXR 70 93 199% 8m
: DXR/DTIC 60/1,250 95  30% 8m
Borden (19%0) ECOG DXR 70 148 17% 9.4m
DXR/Vindesine 70/3 143 18% 9.9m
Zalupski (1991) SWOG DXR iv 18 17% .
div : 118 17%
Bemjamin (1976) SWOG Cyvadic vs 500/1,5/50/1,250 178  46% 13m
' Cyvadact 500/1.5/50/0.9 175 39% 10m
Baker (1987) SWOG AD 60/1,250 104 33% 9.2m
" CYADIC 60/1,250/500 112 3% O 10.5m
DXR/DT/Act 60/1,250/1.2 119 25%
Pinedo (1984) EORTC  CYVADIC 500/1.5/50/1,250 125  38% 10.8m
VCR/CY-DXR/DTIC - ‘121 14% 11.2m
Schoenfeld (1982) ECOG DXR ‘ 70 57 29% 9.2m
: DXR/VCR/CY 50/1.4/750 62 19% 10.2m
- DACT/VCR/CY 0.4/1.4/750 57 :
Bramwell (1993) EORTC  IFO 5g 68  18% ns
CY 1.5¢ 67 8%
Antman (1993) Intergroup DXR/DICC 60/500 186 17%  13.3m
DXR/IFM/DTIC © 60/6/500/7.5 188 32% 11.9m
Santoro (1995) EORTC DXR 7.5 240 - 24% 12m .
DXR/IFM 50/5g 231 27% 12.8m
CYVADIC 600/1.2/60/500 135 28%
L’TMC/DXR/CODP 8/40/60 88 34% 12m
-84 32%
Tursz (1996) EORTC  DXR/IFM 50/5g 134 20% ns
DXR/IFM - 75/5¢ 128 21%

i onTi}, BEHRD L ERHEBAPAT RS, 5
Ak 2REEDE, REZNESEORWR FOREA
PG E NS, SROFRFTECH,
T4, EETEESICENTIRA EAEARIIOWT
1) DXR B3 & fHames '
DXR BEIOBFRETH:R BRI 5%
BRERARKEERESEHES h, BERE TR 60~75
mg/mOBERBBEEEZ bh D, BHRSOBIER

BA % BT L T 2683 26% LIRE X N T w329, 1980 4F.

R 5, BKOSEHEAREUEESLBREKRRT
DXR BAIER, SFBEAIT X 5 B4R, ERRERIER
DS, THUENESRN S NI, BA 75 mg/m? %
724 DTIC 1,250 mg/m? & IFM 7.5 g/m?x ORI
CEYEAL, RERNBOERSESESND I L
FERasNTnd, Lhl, EHTFHERENREEILE
v3. %112 DXR 2tz L AHRgaEI 0w T, B
E SEAEHIR R E IR E 2 U TiTb NI S A LSRR
% Ll JFM & DTIC & ORItk CLsghai L
FIE0, HESHESRSRES NS, Th Y

EIOER ZRO IR B S ETEEsEN R, &
SHEAEEIC DWW T O meta-analysis OEEE T, F
Iz DWTD odds ratio 0.78 (0.6~1.05, p=0.10),
FHEIZDOWTO odds ratio 0.84 (0.67~1.06, p=0.13)
T, ERE, THREZRL b DXR B BLTH
HiERZED 5 hTuiry (level 1 evidence), DXR Hidl
Fkd, EPOE S TDXR & IFM $#1A8ERERT
HoHrrEIONBY,

2) BREEIFM _

CPA L DHBEREC BT IFM OB8ifE g2
EMREND, S5g/m*h s 10 g/m*AOMBIZ: %R
VRSN TE foo FHNRRIHTI 20~30%TH-
2o — 3, EIEMMEAEER CX T 2 A IFM 5
NEOEHRERLIRED D428, 51 IFM
12~16 g/m2B AR E 1 / IHEFEN Thh, Bk
B2z 2R REBELHN 0% OTH D
ZEMEERE N, HERS X 0BRSRSIRE S TES
AT Z LB S Lo 1229,
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22 [FM AR
WES In—7  EH B5R REPIE BPER
Elias (1985} DFCI IFM  g&~l16g/m? 29 36% Phase I-1I
Nielson (2002) EORTC IFM 12g/m’ 124 16% Phase II
Le Cesne (1995) EORTC IFM 12g/m? ] 40 33% PhaseIl -
Patel SR (1997) MDA IFM ldg/m’l H2EHE 7 19% Phase II
Patel SR (1997) MDA IFM 14 g/m*BRiRiRYS 12 45% Phase I
Rosen (1994) IFM  14~18 g/miiste s 13 100% Phasell
Buesa (1598) GEIS IFM  1l4g/m? 45 37.7% Phasell
Schutte (1995) EORTC IFM 12.5~15g/m? 20 50% Phase [ -1I
Toma (1995} Genoa IFM 9~16g/m*. 32 Phase I -1II
Palumibo R (1957) Genoa IFM  14g/m* (3.5 g/m&Eiie5) 38 40% Phase II
DFECL Dana-Farber Cancer Institute, MDA: MD Anderson
22 3 IFM AR DXR SRR [AHRAER
HEE Group A BEsR EFR B
Schutte (1990) EORTC IFM/DXR 5g/50 mg 203 35%
Loehrer (1989) ECOG IFM/DXR 5g/60 mg 42 36% -
Stewart (1993) EORTC IFM/DXR . 5g/75mg 111 45%
Chevallier (1993) EORTC IFM/EPI 5g/100~130 mg 30 48%
Cherveau (1999) EORTC IFM/DXR 6g/60mg 40 28%
Baristal (2000) IFM/DXR 7.5 /60 mg 40 37.5%
Weh (1990) Germany IFM/DXR 10 g/60 mg 45 43.0%
Frustaci S (1999) IFM/DXR/G-CSF  9~10.5g/120 mg 3 28%
Patel (1998) MDA IFM/DXR/G-CSF  75mg vs 90 mg/i0 g 33 66%
De Pas (1998) Swiss IFM/DXR/G-CSF 60mg/12.5¢ 23 50%
Reicherdt (1998) Germany IFM/DXR/G-CSF 90mg/12.5¢ 46  .52%
Palumbo (1999) GENOVA IFM/EPI/G-CSF 110mg/10 g 39 59%
Leyvarz (1998) IFM/DXR/G-CSF 10~12g/ 33 55%
50~90 mg ‘
Bokeneyer (1997) IFM/DXR/PBSCT 14g/75mg 18 50%

3) FFERIFM & DXR tFfXiL G-CSF tf, K&
IFM, DXR %7-13 EPI $HAFRE:ORSREF (B IR
B :

G-CSF #f st IFM §FAIFF O DXR 50 mg &
75 mg/m? k OEEHE TR, DXRERET>THER
BFHBOMUBR I DM - Tk, TOfo IFM/DXR
PRSI DWW TOHE I /114832 T, DXR 90 mg/
m?% 7-1x EPI 120 mg/m*k IFM 10~12.5 mg/m*% T
OB G-CSFHATHETH L I MW ohich

D, DLF RHBNETH 5 2 & 557 Ui, BRI S0%L,

Er& o TENROoMIYREERB LISk
7z %72, MERNHMOEESGSNLLOD, LdT
BB ETHLATLRWLT, B, BiffE st
ORI, SRR IFM/DXR R E:
iz fThbhTwT, ZOEETIFM, DXR R,
BN 22 BRSNS,

4) IFM, ETP #{Rfuk

SSG X IFM 4.5g/m?k ETP 600 mg/m* i 5%
T, 92 i1 42%4Y, Yalcin & % IFM 10 g/m?/day 5

days, ETP 120 mg/m?*/day 3 day { & 5 {bis
FoTHUOEYELRLTwS, ETP #BHoBRR¥
W 5%Hit% T, IFM iz ETP 2380 LA R O W BE
MR LT 349, DXR/IFM DfAI & Hols U THEdE0TEE
¢, BCBBER, BENEOSESELI LB,
E, el L oftRREogks, 3 -0y /STO
KA IR AT T b 5 2%, IFM 8% 2 Y
b= Ui B R EHE T 2 MBS D B4,

"~ 5) Docetaxel )

Van Bokkel i, 100 mg/m?® docetaxel % 39 FIO®
MRS LT, 58%DBEEIEERUED THEH
BHUT, UL, BEACH 2 BAISIIHRART
17%*®, GOG O F ERFF A w3 2 B ITHEAER
T 6%DBEFHRTH Y, Verweij ] &518%& L 7% DXR

23V oz U EEAFIERIT 0% vs 30%

TR L A YR AERE RIS o3 2 B RSN TE
ZORFLTH 5749, gemcitabine $AIOH TR T
56 (17 BINL ST BT AIAE, 39 P10 % ORI,
18% DZEEHE, FHIEEHHIN 3.5 » A & gemcitabine O




BINB B 2004%59H

RSO THES W TW 3, WML TP
17 BIT 0% TEIHEII 20,

FHITTFREAESFRT 5, GOG, ECOG, EORTC
HOLEThh i SIERBROKER, IFM (response
rate 17%), ETP (11%), DXR (25%), hydroxyurea,
dacarbazine, etoposide (18%), DXR/IFM (30%) &
BAER L v 5 2{baEEk bk v, gemicitabine 900
mg/m*#% 1, 8 B 30 &Rva L 90 5485, docetaxel 100
mg/m?% 8 H B & 1 BFR R8Ik 2 5 £ DXR+IFM
BB (47%) 20 M1 7B ERES R,
3PIDERS, 15 PIERITEEE 3% (95% CI, 35% to
70%), FEIHERIMIXS.6 0 H, 65 IENER47Y,
VIEFHM 17.9 08, 1 FEFERR 6% Th o729,
FOERIRYE 6 b HMEFEN 7% TH o, EORTC
W& 2 —RIGERE OB IHRERES R £ £5 L7 531 41
TO 3P AEER, THHPIESS%ORM L FERE L
BssmasnEEsh D, '

6) CDDP |

CDDP &z X 22503 2 8 IHBROKE
(R3) T 0~15% L EMERIEL, BERSESOL
FRECHGHER T I hd o0z, B, 3ROHERE
ﬁﬁ%éntwrIMR&@M%%%ﬁ?LTp%%m
EMHOLETH S,

7) CDDP/MMC/DXR #tFfes:

178 Pl o> 3 BED LB L, DXR M 20% i LT

CDDP 61 (CDDP/DXR/MMT) T 32%OEHE S .

», ERETOHML 3 hAEEERL TV,

106 #1 0 He g HE 12 EPI 180 mg/m?: CDDP 120
mg/m*BERREY, KB EP] 30 Bk O BER 29%
WZHBEL T, YR 54% L E R EPESRER S bz,
SHFBROEFRCLEERERTD™, RizfTbhi:
H#SE ITAHSEEC CDDP 120 mg/m? & $£F L7z EPIL %
150 mg/m?h & 180 mg/mHz BT 2 = & © 30~53%
~NEERENEEY, FHLIHAEET 2 I LR
N7z,

IFM  OGHAT 4%, BRBHEEETET X 28k
B CED THOESNEDHE S 1, CDDP §t8ic k
SRS R T A ER SR, RS e x
ntwz,

8} Imatinib, gefitinib (ZD 1839)

B /MBESERIE I (gastrointestinal stromal sar-
coma: GIST) (X LUET, HEBIHSETRTNR L2 sh
T BEET, H{LER Cajal Ml irtsimg 2
51, c-kit ORFMPRRNRIDL L BRI T0 3, 18
R EIE QIR OBEE & L TS S Ry imatinib i3,
BCR-ABL, KIT, PDGER # 0 & > % — ¥ 38R
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MHF 5 2 LHFEEsh, Blanke 53 19 PlOBEH
(54%6) (400 mg ¥ 7213 600 mg DHEARER), Van Oos-
terom 55N &k 3 3—o v N TOMIEREBTIHE
B SHIRE (15 FliaH) & GIST wwxibd 25 A
8Tz, 2000 £ & Intergroup S (0033 1, 400mg &
800 mg/day DB MARBNETRTH Y, BERNTH
GIST iz L TO RSB IHEHRBRTHh, GIST izt
TEWEHRTS e, BEKSESETY kit iR
BEtedt T 2 FAESRE P TE YRS hTn s,
epithelial growth factor-receptor family (EGFR)
EH$¥E#), Herceptin, gefitinib 288, &/ OIS IR
Rah, ENTHRBEASR, (L3R L OHHLH
BENCHAT S T 5 BEEREIES T b EGFR ORH
VREHShTWT, SRORY, ERsifshs,

X R

1) Pastorino U, Gaparini M, Young RC, ¢¢ a!; The contri-
bution of salvage surgery to the management of child-
hood osteosarcoma. J Clin Oncol 9:1357-1362, 1991.

2) Friedel G:Resection of lung metastases: long-term
results and prognostic analysis based on 5206 cases-
the International Registry of Lung Metastases.
Zentralblatt fur Chiruwgie 124: 96-103, 1999,

3) Meyer WH, Schell MJ, Kumar APM, et «l: Thora-
cotomy for pulmonary metastatic osteosarcoma. An
analysis of prognositic indications of survival, Cancer
59: 374-379, 1987.

4) Belli L, Scholl S, Livartowski MA, ef af: Resection of
pulmonary metastases in osteosarcoma. A retrospec-
tive analysis of 44 patients. Cancer 63: 2546-2550,
1989.

5) Ward WG, Mikaelian K, Dorey F, ef ol: Pulmonary
metastases of stage IIB extremity osteosarcoma and
subsequent pulmonary metastases. J Clin Oncol 12:
1849-1858, 1994.

6) Frost DB: Pulmonary metastasectomy for soft tissue
sarcomas: is it justified? J Sum Oncol  59: 110~ 115
1995. ¢

7) Van Geel AN, Pastorino U, Jauch KW, ¢t a/: Surgical
treatment of lung metastases: The European Organi-
zation for Research and Treatment of Cancer~Soft
tissue and Bone Sarcoma Group study of 255 patients.
Cancer TT:675-82, 1996.

8) Saeter G, Hopie ], Sternwig AE, ef al. Systemic
relapse of patients with osteogenic sarcoma. Prognos-
tic factorsfor long term survival. Cancer 75: 1084~
1094, 1995.

9) Harris MB, Cantor AB, Goorin AM, ¢ af; Treatment
of osteosarcoma with ifosfamid: Comparison of re-
sponse in pediatric patients with recurrent disease
versus patients previously untreated—A Pediatiric
Oncology Group trial. Med Pediatr Oncol 24:§7-92,
1995,

10} Miser J, Kinsella T, Triche T, et al: Treatment of
recurrent sarcomas in children and young adults: The
use of multimodality approach including ifosfamide
and etoposide. Proc ASCO  T{abstr 999): 258, 1988.

11) Goorin AM, Cantor A and Link MP: A phase I trial
of etoposide and escalating doses of ifosfamide plus
G-CSF in recurrent pediatric sarcomas. Proc ASCO
13: 425, 8 abst 1458, 1994.



1338

12)

13)

14)

15)

16)

Goorin AM, Harris MB, Bernstein M, ef al: Phase It/
[II tria! of etoposide and high-dose ifosfamide in new-
ly diagnosed metastatic osteosarcoma: A pediatric
oncology group trial. J Clin Oncol 20 426-433, 2002.
Fagioli F, Tienghi AA, Ferrari S, ¢f al: High-dose
chemotherapy in the treatment of relapsed osteosar-
coma: An Itarian sarcoma group study. J Clin Oncol
20: 2150-2156, 2002.

Meyer WH, Pratt CB, Poquette CA, et al: Carbb- :

platin/ifosfamide window therapy for osteosarcoma:
Results of the St. Jude Children’s Research Hospital
0S-91 trial. J Clin Oncol 19:171-182, 2001.

Picci G, Ferrais S, Bertoni F, ef al: Neoadjuvant
chemotherapy in malignant fibrous histiocytoma of
bone and in osteosarcoma localized in the extremities:
Analogies and difference between the tumors. J
Chemother 9:293-299, 1997.

Brarnwell VHC, Steword WP, Nooij M, ef al: Neoad-
juvant chemotherapy with doxorubicin and cisplatin
in malignant fibrous histiocytoma of boen: European
osteosarcoma intergroup study. J Clin Oncol 1T:

- 3260-3269, 1999.

17

18)

19)

20)

2D

22)

23)

24)

25)

26)

27)

Van Glabbeke M, van Oosterom AT, Oosterhuis JW,
ef al: Prognostic factors for the outcome of chemo-
therapy in advanced soft tissue sarcoma: an analysis
of 2,185 patients treated with anthracycline-contain-
ing first-line regimens—a European Organization for
Research and Treatment of Cancer Soft Tissue and
Bone Sarcoma Group Study. J Clin Oncol 17(1):
150-157, 1999.

Borden EC, Amato D, Rosenbaum C, et al: Random-
ized compartison of three adriamycin regimens for
treatment of metastatic soft tissue sarcomas. J Clin
Onco! 5: 840-850, 1987.

Antman K, Crowley J, Balcerzak SP, ¢f al: An inter-
group phase Il randomized study of doxorubicin and
dacarbazine with or without ifosfamide and mesna in
advanced soft tissue and bone sarcoma. J Clin Oncol
11: 1276-1285, 1993. ‘

Demetri GD and Elias AD: Results of single agents and
combination chemotherapy for advanced soft tissue
sarcomas. Implications for decision making in the
clinic. Sarcomas Pt. II. Hematol Oncol Clin North
Am % 765-785, 1995. ‘

Bramwell VHC, http://biru.mcmaster.ca/ccopgi/
guidelines/sar, 2000

Bramwell V, Mouridsen HT, Santoro A, et al: Cyclo-
phosphamide vs ifosfamide and mesna: Final report of
a randomized phase I trial in adult soft tissue sar-
coma. Fur J Clin Oncol T:126-131, 1989.

Rosen G, Forscher C, Lowenbraun 5, ef al: Synovial
sarcoma: Uniform response of metastatic disease to
high dose ifosfamide. Cancer 73 2506-2511, 1994
Elias AD: High-dose therapy for adult soft tissue
sarcoma: Dose response and survival, Semin Oncol
25: 19-23, 1998. )

Le Cesne A, Antoine E, Spielmann M, et a!: High dose
ifosfamide: circumvention of resistance to standard
dose ifosfamide in advanced soft’ tissue sarcomas.
J Clin Oncol 13:1600-1608, 1995.

Patel SR, Vadhan-Raj S, Papadopolous N, et al:
High-dose ifosfamide in bone and soft tissue sar-
comas: results of phase Il and pilot studies-dose-
response and schedule dependence. J Clin Oncol 15:
2378-2384, 1997. :

Schutte J, Kellner S and Seeber S: Ifosfamide in the
treatment of soft-tissue sarcomas: experience at the
West German Tumor Center, Essen. Cancer Chemo-

28)

29)

30)

WAV RE

ther Pharmacol 31:s194, 1993,

Demetri GD: High-dose ifosfamide in the treatment of
sarcomas of soft tissues and bone. Semin Oncol 23:
22-26, 1996.

Chrustman KI, Casper ES and Schwartz GK: High-
intensity scheduling of ifosfamide in adult patients
with sof tissue sarcoma. Proc ASCO 12(abstr 1642):
470, 1993,

Tursz T: High dose ifosfamide in the treatment of
advanced soft tissue sarcomas. Semin Oncol 23:34-

- 39, 1996.

31)

32)

33)

34

35)

36)

3N

38)

39)

40)

41)

Steward WP, Verweij J, Somers R, et al: The use of
recombinant human granulocyte-macrophage colony-
stimulating factor with combination chemotherapy in
the treatment of advanced adult soft-tissue sarcomas:
early results from the EORTC Soft-Tissue and Bone
Sarcoma Group. Cancer Chemother Pharmacol 3%
(Suppl 2): S 241-244, 1993.

Le Cesne A, Judson I, Crowther D, et al: Randomised
phase Il study comparing conventional-dose doxo-
rubicin plus ifosfamide plus recombinant human
granulocyte-macrophage colony-stimulating factor in
advanced soft tissue sarcomas; a trial of the European
Organization for research and Treatment of Cancer/
Soft Tissue and Bone Sarcoma Group. J Clin Oncol
14; 2676-2684, 2000.

Chevreau C, Bui BN, Chevallier B, ¢ al: Phase 1-11
trial of .intensification of the MAID regimen with
support of lenograstim (rlIuG-CSF) in patients with
advanced soft-tissue sarcoma (STS). Am J Clin
Oncol 22(3):267-272, 1999.

Barista [, Tekuzman G, Yalcin S, ef al: Treatment of
advanced soft tissue sarcomas with ifosfamidee and
doxorubicin combination chemotherapy. J Surg Oncol
73(1): 12-16, 2000.

Frustaci S, Buonadonna A, Galligioni E, ef al: Increas-
ing 4'-epidoxorubicin and fixed ifosfamide doses plus
granulocyte-marcophage colony-stimulating factor in
advanced soft tissue sarcomas: a pilot study. J Clin
Oncol 15(4):1418-1426, 1997.

Patel SR, Vadhan-Raj S, Burgess MA, et al: Dose
intensive therapy dose improve response rate-update
results of studies of adriamycin and ifosfamide with
grouwth factors in patients with untreated soft tisssue
sarcomas. Proc ASCO 16(abstr 1794), 1997.
Palumbo R, Neumaier C, Cosso M, et al: Dose-inten-
sive first line chemotherapy with epirubicin and con-
tinuous infusion ifosfamaide in adult patients with
advanced soft tissue sarcomas: a phase II study. Eur
J Cancer 35(1):66-72, 1995.

Reichardt P, Tilgner § and Hohenberger F:Dose-
intensive chemotherapy with ifosfamide, epirubicin,
and filgrastim for adult patients with metastic or
locally advanced soft tissue sarcoma: a phase 1I study.
J Clin Oncol 16: 1438-1443, 1998.

Leyvraz S, Bacchi M, Cerny T, et al:for the Swiss
Group for Clinical Research (SAKK). FPhase I
multicenter study of combined high-dose ifosfamide
and doxorubicin in the treatment of advanced sar-
comas. Ann Oncol 14:877-884, 1998.

Bokermeyer C, Franke A, Hartman J, ¢f al: A phase
1/11 study of sequential, dose escalated, high-dose
ifosfamide plus doxorubicin with peripheral blood
stem cell support for the treatment of patients with
advanced soft tissue sarcomas. Cancer  80: 1221-1227,
1997.

Yalcin S, Gullu IH, Barista I, et al: Treatment of
advanced refractory sarcomas eith ifosfamide and




WA HWIE 2004498

42

'

43)

44

—

45)

46

—

47)

48)

etoposide combination chemotherapy. Cancer Invest
16: 297-302, 1998,

Saeter G, Talle K and Solheim O: Treatment of
advanced high-grade soft-tissue sarcoma with ifos-
famide and continuous etoposide. Cancer Chemother
Pharmacol 36:172-175, 1995.

Crawley Chr, Judson JR, Verrill M, ef a!: A phase I -
IT study of a 72-hour contineous infusion of etoposide
in advanced soft tissue sarcoma. Sarcoma 1: 149-154,
1997,

Verweij J: High-dose ifosfamide for soft tissue sar-
comas: set the scense, or senescence? Ann Oncol 9:
807-809, 1998.

van Hoesel QGCM, Verweij J, Catimel G, ef al; Phase
study with docetaxel in advanced soft tissue sarcomas

of the adult: EORTC Soft Tissue and Bone Sarcomar

Group. Ann Oncol 5:539-542, 1994,

Verweij J, Lee SM, Ruka W, ¢f af: Randomized phase
II study of docetaxel versus doxorubicin in first and
second-line chemotherapy for locally advanced or
metastatic soft tissue sarcomas in adults: a study of
the EORTC Soft Tissue & Bone Sarcoma group.
J Clin Oncol 18(10): 2081-2086, 2002.

Verweij J: Docetaxel: an interesting new drug for the
treatment of head and neck cancers and soft tissue

sarcomas. Anticancer Drugs 6(Suppl 4):19-24, 1995.

Edmonson JH, Ebbert LP, Nascimento AG, et al:
Phase H study of docetaxel in advanced soft tissue
sarcomas, Am J Ciin Oncol 19(6): 574-576, 1996,

49)

50)

51)

52)
53)

54)

55)

1339

Patel SF, GAndhi V, Jenkins ], ¢f al: Phase II clinical
investigation of gemcitabine in advanced soft tissue
sarcomas and window evaluation of dose rate on
gemcitabine triophosphate accumulation. J Clin
Oncol 19: 3483-3489, 2001.

Edmonsen JH, Ryan LM, Blum RH, ¢ al: Random-
ized comparison of doxorubicin alone versus ifos-
famide plus doxorubicin or mitomycin, doxorubicin,
and cisplatin against advanced soft tissue sarcomas.
J Clin Oncol 11(7):1269-1275, 1993

Jelic S, Kovein V, Milanovic N, ef al: Randomized
study of high-dose epirubicin versus high-dose epi-
rubicin-cisplatin chemotherapy for advanced soft tis-
sue sarcoma, Eur J Cancer 33:220-225, 1997.

Jelic S: Int J Clin Pharmacol Res 19:1129-1138, 1999,
Budd GT, Metch B, Weiss SA, ef al: Phase II trial of
ifosfamide and cisplatin in the treatment of metastatic
sarcomas; a Southwest Oncology Group study. Cancer
Chemother Pharmacol 81(Suppl 2):S 213-216, 1993.
Blanke CD, von Mehren M, Joensuu H, ef al: Evalua-
tion of the safety and efficacy of an oral molecularly-
targeted therapy, ST 1571, in patients with unresect- _
able or metastatic gastrointestinal stromdl tumors
(GIST) expressing C-KIT (CD 117). Proc ASCO 20
1a, 2001.

Van Oosterom AT, Judson I, Verweij J, et al: STI 751,
an active drug in metastatic gastrointestinal stromal
tumors (GIST), an EORTC phase I study. Proc
ASCQO  20: 1a, 2001. '




WA B O

Epidemiology of bone metastasis

i B ORE E— N BE

Akira Eawai Hirokazu Chuman Yasumasa lio
ma & HEF #l A RS
Umio Yamaguchi Yuki Morimoto Yasuo Beppu

[E-BAES-B3F ] 1754548 RURI
(200444 1)

T—=OXF4TF




