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. Recent outlme to chemotherapy for uterme endometrlal y

endometrial cancer, chemotherapy, clinical trial

iU &I

FEERICHT AR, i FRD
B 23 ign BB R TEOT R B R vk iR MR 25 B v 1)
% 20> extra uterine spread #%325 5 5 FEH,
HHVIRRTRBECENDREREY AT 58T
B, TICERFAL Vo2 ERLELELI LR
BAEFEEA T HEMICH L CFHREE N
FERTWVE.,

LAL, g THEITEBEIZBITS adjuvant
therapy @ ERIT IR EZ 6N TED,
ZFR1Z National Comprehensive Cancer Network
(NCCN) practice guideline T, SEaFfirat¥
T8 N7z FIGO stage I, IHNZAE$ % adjuvant
therapy @ i3 35 AR O MR LEIZ S X
AHEHRERAIR I TB Y, {bEER
FIGO stage Illa LA L OEFNI AT 2 BIEE L L
‘T chemotherapy ( tradiation therapy) & Z2¥% &
NTHWBIZTER W

HIE ORI H chemosensitive L B X S h b
KNI TH 2 DI b ddb L3 LRk
#E#ft option D—HICE EF - TWAFEITH,
SRR~ OBHEENTwC L, b
B i AR TR ER R T A B B PR ER AT LA
phase II study % WLz fibhTE 248, 8
BECBOTRASNTE AR 2 MR

phase 11 study iZ L % ## regimen OHRIEL R
FfTbIL T o dh ozl b EdH D, B
iz RICBYTHARICRBEIE AT 5
ER DA vz, FRIEEREIZSMreg
men DA A O BT TOR VT I
B bk 0 28 12 LA regimen 708
BENTELERREO 2V, L LEFEEWS
B TER SR % regimen AREED
SEIFTWIToTHBY, FFIHEMRIIH L TREF
RIBRRETEA T A7 Y RIER 2O e
L7-sh Ry EfonRiic k- T, #4H
CBWTHFHRERARSEITLTE TS,

F TTARNI BV T E IS E B R b2
Eoihm L B LS EROF Mt OWTER
HT 5.

1. Single—agent chemotherapy

5Lz 8t LT i3 phase 11 study #° & anthracy-
cline LA} 12 adriamycin (doxorubicin) D4
PEAmEENTE Y, ERSMHIB VT adria
mycin (ADM) 2R b2 D key -drug & L
THVLNRTETW3S, anthracycline ZHEH @
K% phase II study TIXADMIZ37% " L It b W
WEPHEHNEFELNTHBY, —Fanthracyclin
analog Tt epirubicin T 26%7, pirarubicin T
10% ERREETHILIERENREIRTY
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5. ¥ anthracycline REH & LTHF
B ¥ 1T\ % pegylated liposomal doxorubicin
{22 T H ELIC phase 1T study 25 FbtTH Y,
paclitaxel/platinum & 5 VX BOHRIGRE S F
TAHETREE R E Lz study THBITH >
Ph 6T, EEE21%Y L RIFREHARER
TWwhIehh, SHRIBBOIRL O THMIC
YA RMBISAHRFEATWwE, Z0XH I
ADM O ERALEMEIC BT D key—drug & L
TOEMERIE CEMS W TELA, AEPMR
Mehod LTRFRBRFISRR STy
2 7 34 R OMKIRIIN T 545 ST
DY T » T &7, paclitaxel {220V T,
PELZ Gynecologic Oncology Group{GOG) # &
UERM 23T HA phase 1T study 2570 T
Bh, ZHEI6-37%E ADM LIZIZR%O
BRI R ENTVWS, RVEERBVTH
paclitaxe!, docetaxel D ¥ %4 - RILMHI
DV TR E RIS T 5 SRREIS & B LA 2%
WAL 2003 BRI IR & b ICRRINER
D12 ® phase [l study 2T LTHEY, Hh
Y & REME ORI & 15 o TRIRREIG A0
ObNLRARTHSD,

F 74655 13— #8912 estrogen dependent & ¥
AR TWAE LD, anti-estrogenic activity &
£+ H%EH % F 72 hormonal therapy |22V T
4 phase II study AfrhhTwad. Th60OEH
T, 4512 medroxyprogesterone acetate (MPA)
IZRIFLESENED LTV AL, o3
WREHEEHEEED LR Ty, Lk
A T hormonal therapy {3 steroid hormone re-
ceptor DEHR LA X o THEMES R L 20
HETAETLZ LR, ZHIPFAME~OBIGIZ
BWT synergic effects 2 S4B 8¢ 5 BEM LY
MEHBENZ E PG, BIREA T tumor
dormancy {Z & % long—term no change (long NC)
% HiY & L7 salvage therapy ~DIBEA R &L #
ZbhTwa, :

£ 1 o ERER OAEIZHT 5 phase [T study
OEFE R LIz, BEOLZAHATI0%E
B ERaE s LTS ENIZ ADM & pacli-
taxel DACH Y, BH{LERGE~DORITIZB

®1 HECHTIHELPRAOEEDR

‘response rate

¥

; . agent %)
doxorubicin 37
epirubicin 26
pirarubicin 10
pegylated liposomal doxorubicin 21
cisplatin 20
carboplatin 24
cyclophosphamide 14
ifosfamide 15
vincristine 18
vinblastine 8
etoposide (oral) 14
topotecan . 20
medroxyprogesterone acetate 25
tamoxifen 10
danazol 0(SD: 27
leuprolide 0(SD: 32)
paclitaxel 36-37

HREMLERT D & WAL key—drug
IR ADM D 6 & 4 R PURH ~ 21T
LT bt ELLRA.

2. Combination chemotherapy

T A ERI L RE Rt =
¥ { ADM ¥ key-drug b E2 LNTEY, #HiZ
ZMEIC B 2 {LFREOPLMERTH D
cisplatin (CDDP) A¢HLA T 20 %° DB I FEH G
LN TwhbI Ehs, FIZADM & CDDP %2 &
trregimen & 5 Wi ADM O EFMER S
7= ADM ¥ cyclophosphamide (CPA) @ i regi-
men(AC) DMEFPTORTE 2 L LER
IR S U5 regimen i, Fok T AP(ADMA+
CDDPYHIE L BvbohTunsd, BRAEEIEY
TG LEIEII BV THREDEZ v CAP
(CPA+ADMA-CDDP) At —fMic v s h T
Wh, '

=it ADM -base Pl regimen @ i&HER AT,
AP TEHF33-81%" ACT31-46%", —F
CAP TlE31-56%" L #iE EhTwh A, ADM
¥ (60mg/m? & @ phase Il study i2 X 5 H#k
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|2 BECHT IHALCRHEOEBENHR

. response rate |

. regimen %)
ADM ~base
doxorubicin+cisplatin {AP) 33-81
doxorubicin+cyclophosphamide (AC) 31-46
doxorubicin+cyclophosphamide+-cisplatin (CAP) 31-56
taxane—base
paclitaxel+doxorubicin (TA) 43
paclitaxel+-doxorubicin-cisplatin (TAP) 57
paclitaxel+cisplatin (TP) 67
paclitaxel+carboplatin (TJ) 78
others
vinorelbine-cisplatin (VP) 57
etoposide+5-FU-cisplatin 41
methotrexate+5-FU~+carboplatin+MPA 74
methotrexate—+vinblastine+doxorubicin-tcisplatin 67
doxorubicin+5-FU+etoposide+cisplatin 45

HEXTIZAC(A,; 60mg/m*+CPA; 500mg/m3™,
AP(A; 60mg/m’-4-CDDP; 50mg/m® : GOG 107)
WO regimen (28T H HEATHHE ISR E
HHVIEIATFPHBR LR TH LRI S
NT0BLDD, PRHALFHEICH O ket
FZHEMEEER I TS ed oz Bl
4F The European Organization of Research and
Treatment of Cancer (EORTC) 70 & & {LA - #HE R
S OMLT - FIRES LS L Lz ADM BiL#)
& AP @ comparative phase 111 study(EORTC
55872) DIERPHE ENLHY, ZhIToH
HEFBICAP T ADM BRI B LTHEI
EPEIRETH I, EFCOWTRAEE
FROL P ENRTWE,

F 72 APIZ D v TR 1993 E 42 R E GOG @
phase II study A & circadian—timed chemother-
apy OFMEIHRE SHIER Shizd, BEED
phase III study (GOG 139) iZ & - T# @ benefit
KDOWTRBEYERTWAS,

Z D& H 2 ADM~base DF AL FREH L
FRBTADM BAMLEMEEER T E LW
Bk o, MEZHALERE L KT 3
RIMH F base & LF P regimen DER
LHGEAE T T v B, BEIZ, paclitaxel % W
e RbEREOE DI OV TIRESH

¢ phase II, Il study 25T LCEY, HED
phase II study T3 paclitaxel 175 mg/m*+CDDP
75mg/m’ DPEI (TP) TExhH 67%", —H pac-
litaxel 175 mg/m?-+-carboplatin AUC=5-7 ® 4§
BHODTRBHFR IS E WS RN EH
MHEI TV A,

F 7> phase 11l study Tt 1996 4E12 GOG 233
WTAP(A; 60mg/m’+CDDP 50mg/m?) & ADM
~+paclitaxel(A; 50 mg/m® +paclitaxel 150mg/
m’, 24 h) DILEEER (GOG 163) 25T b2,
ZHERB LUEFMNMOVTRIZOWTHH
HHICARENZD o7z HIZ1998
£ 6 RBC GOG 28T, ADM-paclitaxel
-+CDDP(A; 45mg/m® +paclitaxel 160mg/m?,

3 h+CDDP 50mg/m*. TAP) & AP(A; 60mg/m?
+CDDP 50 mg/m®) O HEGRER (GOG 177) AT
b, ZEWERIZAP 33.3%, TAP 56.7% & TAP
Ao 1= b OO toxicity 17 X B off treatment A%
APIBWTi398% Tdh o 72Dilxt L TTAP
TIR2BI% D LN, BRATCRERE
DM & TAP OBEFRAGHE EMRT 2 ER
BV, BB, AP L TAPOREGC O WTIREE
EORTC 2B wWT b GOG & [ comparative
phase III study (EORTC 55984) 2517 LTH b,
BT 5 TAPOHT B L UEEROR
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-endometrial carcinoma
—surgical stage II/IV

with

(distant metastasis excluded)
-hysterectomy and BSO

with either:

-para-aortic nodes negative

or

~unknown para-aortic node status
or

-positive para—aortic nodes with
biopsy negative scalene nodes,
and negative chest CT scan

349

regimen [

whole abdomen
radiation therapy

SZIIOpURI

regimen II

doxorubicin* 60 mg/m?
cisplatin 50 mg/m?

*maximum total dose is 420 mg/m?

1 GOG 122

MM RAME B,
|2 1T T A E R FALEREORY)
RaeRLE Eregimen DJMME AL L, B

D & Z A GF A regimen Tid paclitaxel+-platinum

ORI B LN LD, FEMITAP, CAP
7 &0 ADM -base #FH regimen # % Wi TAP
& @ comparative phase I study 2 X 2551
OWGEV VI L L TH A,

F 7R A taxanes—based BFF regimen
DHFYEOEEICOWTE, BAETDH 20034F
ALY i NEHE VIR AR 7ot (apan
Gynecologic Oncology Group: JGOG)IZ & » T,
AT - BRI & L L paclitaxel+carbo-
platin (paclitaxel 180 mg/m?-+carboplatin AUC
=@: TJ), docetaxelH-carboplatin (docetaxel 60
mg/m?®+carboplatin AUC==6: DJ), docetaxel+
CDDP (docetaxel 70mg/m?+CDDP 60mg/m?*:
DP) @ 3-arm randomized comparative phase II
study JGOG 2041) A% activate X LT 5, IR
Biifigion LT, REO Y 9 L RuEA L
BEOH S8 ERIUER L v 724 regimen @
HOME RS 20D TH Y, BIE»HM4EHE
W A8/ G 8R regimen ORENHF S L
L FERREV study T 5.

3. Adjuvant chemotherapy

VLR, BITERRIC S adjuvant chemother-
apy DEME IOV THETRBRE L OB L
¥3E L 72 phase III study 8 GOG 2 & o TiThbh

(GOG 122, [ 1), BEWC 389 ADEFIHETRISE
I’ L American Society of Clinical Oncology {ASCO)
@ annual meeting IZ BV TR £ %
Stz FKEER stage [I/1V ORETAME o8
¥ %4%7& adjuvant therapy & LT ® chemother-
apy (doxorubicin 60mg/m*~+CDDP 50mg/m?®
AP) & radiation therapy (whole abdominal irra-
diation: WAD AR % ILESRREE L 72 Bk
Vv clinical trial Ta B, JMFATIXAPAHTWAL %
progression free survival, overall survival & &
D LT AMEM TN bR R BOT
WwWh, .

GOG statistical reportiZ & % &, hemato-
logic toxicity AP IR W LR WALIZBWT

i« B B OB RO VER S LA X

NTw5, 2L, GRMETEDN 9 A (AP 5,
WAL iz bz, - GOG TIRBLEARR,
BoBBEATE4TS £ L B2, platinum—agent
# EORTC @ HE#| phase II study A6 24 %% D
EIENE STV D carboplatin ~EH DT
BEICOWT LR ET o Ty AKETH 5.
WU DA IS BT AR R B A4
FREOBMEAITEH S AT D & 2 Bk
Rrstudy ThH H, EORTCOREBEREED
MRV LA,

3 72T LD Vv THK B National Cancer In-
stifute #* & CDDP concurrent chemoradiation ¢
FHEEIT DT clinical announcement 257 i,
BABE B THEBERICSH S RBD T
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WA, EEIC2WTIRE 2 phase U3 SHT
clinical trial 24T T v {b225H: b st
MIREO WIS AR R R OBBMEERE L
THBASN TR L 2ERTHE,
K| DHET % & % 72 concurrent chemoradiation
DA ORENE, HBIEIY % adjuvant ther-
apy D—E L LTRSS E E 2 55

LaNTHED, ARSI ET B LERER
Zh A L B FLIER) D F 5 & R A regimen @
WIEFZENBRMOGELE VLS,
AL, BRB LR FRoRE
PEUEVIERIROER, FEFROIIC
LHAMOWE, BLUF2ADLWIE3AM
B#a# R L L7z X b simple %2 regimen MR EHT

bLhzw kHohb IRLOEMEERL, chET
ORI A clinieal trial OB L A5 &,
SRS 1 taxanes+platinum D HEF
regimen & W& LAREEASEST 5 b0 L #
Aohb,

sHYIC

NCCN practice guideline "Gid {52 ¢ salvage
chemotherapy ®IHIZ, R I IZFH ORI
{ZImA T ‘strongly encourage clinical trial’ & 32
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. cervxcal cancer i

Hemoglobm level and recurrent rate of uterme

£ HEE
W

Eg X

U &I

THEEHEOFHATICowWTRIh I TR
% { OWEAMTHhR, BRETHEILDEL
PAER Y EOBEET, KA - SR -
VREBBH LY U ANER L P OREY
#BFHRT, LFEE~—»— - nEHEREF
EYER L oARENETF, EIiXp53, c-erb
B2 R LoREFEHRATLZLELOTFHET
DAFAUFME SN TE . BICHETIR, §E
# DILEEFARE (tumor hypoxia) 2SEIEMBICHE
VBRI L S A T
BRFELTEBESLTEBY, FEEHCS
VT b tumor hypoxia D FEEF L LTOFEH
BSOS TE TS, HIZR
Fllnh AT 717 i tumor hypoxia % {8
R AHEMATICH S &SR, G
HHVEEFRFICAELLMPAET T IO
EFREFAGHS X CENTRONEORE
POMELFHEILEEL SRTWS,

FLTHRRTR, FEBEBEECST 04
NEFOE MEOTHRETFE LTOEHIZOW
THYE - BROBES S, HEOBRHBIUX
BRAYE #2282 TS 5.

1. FEBEMFERAS (tumor hypoxia) &
FEIEiEsE - ERE

EEOHMRICL 2 EEEERBICSINE
#, hypoxia-inducible factor (HIF}—1 alpha
# B Wit HIF-2 alpha & Vo - EBEHE T O
WA AL, ¥ HIF-1 alpha it vascular endo-
thelial cell growth factor (VEGF), platelet—de-
rived endothelial cell growth factor (PDECGF)
7 Lo B 4 HF (angiogenetic factors) ¥
DARHE R FEEEHIFL D apoptosis DENH] Y % AL
THIS, BEREFCEBEAELMENL LR
THZEABEIRTWS, F-ERDEH
WiFgEd b, BEEMmC k- T HIF-1 alpha
DFEHEAFFE IND T L% HIF-1 alpha @:8H
B erythropoietin gene ORI LHEBA~DE
FEEE L UREL TSN 28888
BT A2REFORBUEANT LI L ERE
WTHY, MPAEZF OV EOETIE tumor
hypoxia i= & % HIF-1 alpha & B3#BHE ML
TSI HRNICRE T2 bDLEES R
TWwa,

2. SRR EMRANE/OE &

tumor hypoxia id-FE ¥ 3§ 2 BAHRIE
WOGHBRABERTFL LTI HESRLTEY,

Haruhiko Ueda, Yoh Watanabe, Hiroshi Hoshiai: Department of Obstetrics and Gynecology Kinki University

School of Medicine THAFESEEFERT AR
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JBIENBEABREOCEEMNZE LT THHED
BEWE L BB LEHRICE 5L, %Po
<5mmHg %R T BHF Gl ssRE 0o #
PHERLARTHLEHEENTEY, tumor
hypoxia DE L F RO LERIREER T
5.
RHRoZ L {mpAEy e Y EOETIZ
tumor hypoxia # fifEi- KB+ 2EAT LT
BY, Grinski 5" X 3 L HSHBEMThb R
EFTFEEMENRE LREBSTI, I
FAESOY  E10g/dI EHERMEE LTTE
EHMBL, FiIREBRESRPICERICIL ST
FHhouHEIrBOONERELTWS. £
72 Thomas &% FIHOKFT P 6, Mb~EZT
0¥ 12g/d HIRFUE L L TFE L OIS
FEDHLN, BRIZHHEIIONFAESDE Y
fifl (base line hemoglobin value) & © $AREAT
E DOEHREAE F O /Ml (average weekly
hemoglobin nadir) 2 & 0 & & & MM % H 3
HEHRELTWS.

O X ICHAHRER LT ETEECBY
AlrpAE s a Y IR EE L AR RSN
FLEZLNTWA, EENLBEHREEHRTS
DHPAEFTE Y EOFR L EFHEIIOW
TRAHETH -7 L L recombinant
erythropoietin (r—-HuEPO) 12 X 1 B iE#
OMFNES DY Y EFHRICRET S LD
WmEHThR, BEEMZEFREENEEIRT
W3, BEIZEE TR 2000 /kg/day & r-HuEPO
ERIIERERHICHEBRLTHEILMAES
OV ENSEL ELICHEDE, RMTER
R, AEROWTRLDPRFTHLESNTES
H, BT Gynecologic Oncology Group (GOG)
BT D cisplatin concurrent chemoradiation
24T #ATHERIC T 5 r—HuEPO # v /a1t
RAE Y YEOBBIIDWTEATFNOEFES
#h 5§ % phase III randomized comparative study
(GOG 191) THFEHS T bR TV 5.

3. HERAEEC T MhAETOE Y
& BRE

HEITBWTIGHR BRI Tbh o TH

F£1 MpATI/OEAEFREE

|- recurrent . |- " .
: factor -~ . v o . | povalue
- o Crate TS0
base line Hb value
<10.0g/d!l 57.1% 4/ T) | p<0.001
10.0g/dl = 23.39%(5/15)
nadir Hb
<9.0g/dl 60.0%(3/ 5 | p<0.001
90g/di = 35.3%(6/17)
average weekly Hb nadir
<10.0g/d! 429% 3/ 7) | NSD
10.0g/dl = 40.0% (6/15)
<9.0g/dl 50.0%(1/ 2) | NSD
90g/dl = 40.0%(8/20)

Hb: hemoglobin

BBz B Al e oY AEEHREICD
W, stage [Ib R F BB 22 #% 4R 12 retro-
spective IZRET 21T 7. CTOME, HEHO
S AE 0 4 (base line hemoglobin
value) TH& 10g/dl BRI E LTHEF (7.1
% vs 33.3%) I HEZE (p<0.00D) D3R H R,
I - oAt ¥ o ¥ 2 BIEE (nadir he-
moglobin) & OREEM T2 9g/dl T HRMEE L
THZREE(60.0% vs 35.3%) 12 H & (p<0.001)
MEH e —F, B FHEOMEENE
weasha, RRAICBITARE~TIOE Y
4 (average weekly hemoglobin nadir) T
TEHEBRRII—EOEIMRED kb5
(F1). BCHBENCBY2ERE TCOMM
(time to relapse) & MHA~E 7 11 {ED R
PIZ OV T H T 2 1To 7245 base line hemo-
globin value, nadir hemoglobin, average weekly
hemoglobin nadir DO ET-F B ke
TLERICOMMEOFEZBMEEIIED S
hisd oo, At retrospective study T
D HEFI OB R A & multivariate analysis 2347
Alrdhol=i=®, MEAEZOV EORITE
HREHEICB ABREERETE LTOFRTE
T BRI R T TRB LD, P
Fu v ARRETEBIC BT A TFHRETF
ThHDUREEIHEE S h .
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FEIMOTEEFL L ToMPAES O
EOHRALES L UBRERIBHICoW TR T 58
Bk ide v, HEIBTLIRHERS
B BITLEEYALE, P ELTE
TS B W TR MU AT 7 T ¥ VD
BTNV ETHLEELLORS. T
4 tumor hypoxia % F{EZ ¥ * VTR 5

B A REdk 622 #TIE 10 (2004)

A DIRE - THBY, Cooper 5%1d gadolinium
% Fl\ 7= enhanced MRLIZ X b, Krishna 591
Oxo 63 & A7z enhanced MRI {2 & o T tumor
hypoxia OEHBMDPTEETH L LHHE LT
5. ChoOFEGTEEBRREORE MW
A, SHREEDASTERL T ESRo
RLFEEFOELICOVWTHRALZ RS 2
HHDEEZ SN,

B4
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2
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5)

6)

7
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Abstract

Objective. The purpose of the study was to evaluate the efficacy of combination chemotherapy with paclitaxel and carboplatin in patients
with advanced or recument carcinosarcoma of the uterus.

Methods. A retrospective review was camied out at Miyapi Prefecture Cancer Research Center Hospital. Six patients pathologically
diagnosed with uterine carcinosarcoma were treated with paclitaxel (175 mg/m’ given intravenously over 3 1) and carboplatin (dosed at AUC
6) every 3 weeks at our center between 1997 and 2003, Responses and adverse effects were assessed according to Response Evaluation
Criteria in Solid Tumors and National Cancer Institute—Common Toxic Criteria, respectively.

Results. All six patients were evaluable for toxicity, and no unacceptably severe toxicities were reported. Gracles 3 and 4 hematologic
toxicities occurred, but all of them were overcome by adequate treatment with granulocyte colony-stimulating factor and blood transfusions.
Five of six patients had measurable disease and thus were evaluable for response: Four patients had & complete response (CR} and the
temaining patient had progressive disease (PD). The median progression-free interval (PFI) for all six cases was 18 months, with 2 median
overall swvival of 25 months.

Conclusions. Although the number of cases was small, the regimen eva]uated in the current study demonstrated higher activity and lesser
toxicity than those found in previous studies in patients with advanced or recurrent uterine carcinosarcoma. Additional phase Il clinjcal
studies are necessary to evaluate fully the benefits of this regimen.
© 2004 Elsevier Inc. All rights reserved.
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Intreduction ment for patients with early-stage disease, 53% of patients
with clinical stage I-II uterine CS developed recurrent
disease within 5 years of initial therapy [1]. Adjuvant pelvic
radiotherapy seems fo.improve local disease control, but it
has not had a significant impact on overall survival due to the
propensity of the disease to recur in a distant location [2,3].
These data indicate that up to half of all patients diagnosed
with uterine CS are potential candidates for chemotherapy.
Development of systemic chemotherapy against CS is an
urgent issue, and some drugs have been examined as single-
agent therapy with response rates as follows: 16—-19% with
adriamycin [4,5], 32-36% with ifosfamide [6,7], 19% with
cisplatin [8], and 18% with paclitaxel [9]. Combination

Carcinosarcoma (CS) of the uterus, also known as ma-
lignant mixed mullerian tumor, is a rare and aggressive
neoplasm that contains both carcinomatous and sarcomatous
histologic elements. The overall prognosis of uterine CS is
extremely poor due to a high tendency to spread and
associated with high relapse rate even after local therapy
such as surgery, radiation, or both. Although total hysterec-
tomy with surgical staging is regarded as a standard treat-

* Comesponding authot. Department of Obstetrics and Gynecology,

Tohoku University Graduate School of Medicine, 1-1, Seiryo-machi, Aoba,
Sendai 980-8574, Japan.-Fax; +81-22-717-7258.
E-mail address: m-toyo@mail tains.tohoku.ac.jp (M. Toyoshima).

0090-8258/$ - see front matter © 2004 Elsevier Inc. All rights reserved.
doi:10.1016/j.ygyn0.2004.05.048

regimens have not proven to be more effective than therapy
with the single-agent ifosfamide. Only two combination
regimens have been reported o be superior to single-agent
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ifosfamide in their response rates [7,10], but adverse effects
with these combinations were unacceptably severe, and these
combinations have not been justified as standard treatment
because of toxicity. For all of these reasoms, there is a
continuing need to identify other active agents and combi-
nations that are effective against this aggressive malignancy.

Recently, convincing evidence has suggested that most .
cases of uterine CS are monoclonal in original rather than true
collision tumors [11,12]. These data indicate that uterine CS
may be metaplastic, with the implication that the sarcomatous
components of CS are derived from its carcinomatous ele-
ments [13]. In this point of view, McCluggage [13] pointed
out that chemotherapeutic regimens effective with aggressive
high-grade endometrial carcinoma should also be effective
with uterine CS., For advanced or recurrent endometrial
carcinoma, the combination of doxorubicin and cisplatin is
curreritly considered standard first-line chemotherapy [14]. In
addition, Fleming et al. reported that 3-h paclitaxel plus the
combination of doxorubicin and cisplatin with granulocyte
colony-stimulating factor (G-CSF} produced an improve-
mentin overall survival with the price of additional peripheral
neuropathy, compared to the combination of doxorubicin and
cisplatin, as reported for the Gynecologic Oncology Group
(GOG) protocol #177 (ASCO, 2002). Furthermore, recent
studies have reported the efficacy of single-agent paclitaxel
{15], and many more cases of combination paclitaxel plus
carboplatin for patients with advanced or recurrent endome-
trial carcinoma are reported [16-19]. '

With these backgrounds, we examined the efficacy of
paclitaxel and carboplatin regimen in patients with advanced
CS of the uterus.

Patients and methods

Records for the Department of Gynecology, Miyagi
Prefecture Cancer Research Center Hospital, for the years
1997 through 2003 were retrospectively reviewed. We iden-
tified six cases with pathologically diagnosed uterine CS:

cach was to be treated with paclitaxel and carboplatin che-
motherapy. All six patients presented advanced or recurrent
disease at their first visit to our hospital, and treatments with
few side effects were needed for them. Thus, we offered the
combination of paclitaxel and carboplatin as first-line che-
motherapy, instead of ifosfamide-based therapy.

No patients received any chemotherapy and radiation
therapy before paclitaxel and carboplatin. All pathological
specimens were reviewed in detail, and none had any
heterologous elements. Clinical data are summarized in
Table 1. .

Five of the six cases were primary and the remaining one
(Case 6) represented recurrent disease. Three of the five
primary cases (Cases 1, 2, and 3) underwent total abdominal
hysterectomy and bilateral salpingo-oophorectomy (TAH-
BSO) to reduce tumor burden. In addition, Case 2 underwent
radiotherapy against bone metastages, 30 Gy for T6-L1, L4-
31, C5, and right hip bone, respectively, simultaneously with
paclitaxe] and carboplatin chemotherapy. However, irradia-
tion fields were limited to relattvely namrow scope; no dose
adjustment were required. The remaining two primary cases
(Cases 4 and 5) were initially treated with paclitaxel and
carboplatin chemotherapy. Case 4 underwent TAH-BSO 2
weeks after the third course of paclitaxel and carboplatin
chemotherapy. Because Case 5 refused surgery, her uterus
with vaginal involvement and swollen pelvic lymph nodes
were treated with external whole pelvic radiation 50 Gy
without cenfer split and 20 Gy with center-split, simulta-
neously with paclitaxel and carboplatin chemotherapy. Dur-

‘ing whole pelvic radiation, the ‘dose- adjustments - were

needed over three cycles of chemotherapy, to 135 mg/m?
of paclitaxel and AUC 4 of carboplatin. Her uterine size was
continuously reduced while eight courses of paclitaxel and
carboplatin were administered. The recurrent case (Case 6)
had initially undergone TAH-BSO at another hospital aftera
diagnosis as stage I1la disease, but she had not received any
adjuvant treatments. Thirteen months after the surgery, she
complained of abdominal distention and came to our center
diagnosed as recurrent disease.

Table 1

Clinical characteristics, treatments, and results for all six patients

Case Age Stage Initial treatment Sites of PEI 0S8 - Chemotherapy
(years) before TJ evaluation Response (RECIST) (months} {months) (courses)

. ’ TL NTL OR ’

1 63 Ivb surgery - lungs CR none CR 32 AWN, 32 I x 14

2 55 "Ivb surgery * lungs, liver PD ', none PD 0 DOD, 5 TI % 5

3 57 . Ila = surgery none “none none - 6 DOD, 7 TI X 6

4 52 Vb . pone lungs CR none CR .16 AWD, 23 TI % 10

5 58 Vb none lungs CR none CR 20 AWD, 30 TI x 8

6 47 IlIa* - * none pelvis, ]iver . CR CRrY CR 28 AWN, 28 TI % 1¢

RECIST: response evaluation criteria in solid tumors.

TL: target lesions; NTL: nontarget lesions; OR: overall response; PFL: progression-free interval, OS: overall survival,
AWN: alive with no evidence of disease; AWD: alive with disease; DOD: died of disease.

TI: paclitaxel + carboplatin; CR: complete response; PD: progressive disease.

* Case 6 had recwrent disease.
® Nontarget lesions were ascites and peritonitis carcinomatosa.
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Table 2
Adverse effects of TF chemotherapy

Adverse eflect Grade (NCL-CTC)

1 2 3 4
Leukopenia 0 0 2 ¢
Anemia 0 3 1 1
Neutropenia 3 0 1 -1
Nausea/vomiting 2 1 0 0
Peripheral neurotoxicity 3 1 1 1]
Cardiotoxicity 0 1 0 G
Alopecia 0 6 - -

NCI-CTC: National Cancer Ingtitute—Common Toxicity Criteria,
(NCI-CTC Version 2.0, Tan. 30, 1998).

Five of the six cases had measurable disease at the time

paclitaxe]l and carboplatin chemotherapy was started. Cases

1, 4, and 5 had measurable regions in the lungs, Case 2
in the lungs and liver, and Case 6 in the pelvic cavity and
liver. All regions were measured by spiral computed
tomography (CT) and/or magnetic resonance imaging

{MRI) before initial administration of paclitaxel and carbo-

platin chemotherapy.

The combination of paclitaxel (175 mg/m?* over 3 h) and
carboplatin (dosed at AUC 6, according to the Calvert
formula) was given intravenously every 3 weeks. All
patients received pretreatment medications designed to
decrease allergic reactions to paclitaxel. The pretreatment

(a)

kv 140
%A 159
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regimen consisted of the [ollowing: (1} dexamethasone 20
mg intravenously 60 min before paclitaxel, (2) diphenhy-
dramine 50 mg orally 60 min before paclitaxel, and (3)
ranitidine 50 mg intravenously 60 min before paclitaxel.
Response was assessed according to Response Evalua-
tion Criteria in Solid Tumors [20]. Complete response (CR)
was defined as the disappearance of all target lesions with
confirmation at 4 weeks. Partial response (PR} was at least
30% reduction in the sum of the longest diameter of target
lesions, taking as reference the baseline study; this also was
confirmed at 4 weeks. Progressive disease (PD) was defined
at least 20% increase in the sum of the longest diameter of
target lesions, taking as reference the smallest sum longest
diameter recorded since treatment started or new lesions
appeared. Patients who did not meet any of these criteria
were considered to have stable disease (SD). Evaluation of
overall response was determined by achievement with both
target and nontarget lesions. Progression-free interval (PFI)
was defined as the date of study entry to the date of
reappearaice or increased parameters of disease or to the
day of last contact. Overall survival was the observed length
of life from study entry to death or to the day of last contact.
Pretreatment evaluation for chemotherapy included the
following: white blood count > 3000/ul, platelet count >
100,000/pl, blood urea nitrogen level < 30 mg/dl, serum
creatinine < 1.5 mg/dl, creatinine clearance > 50 mnl/min,

Fig. [. {a) Pretreatment CT of the lungs and mediastinum for Case 5 shows multiple metastases. (b) C1 taken after the third course of paclitaxel and carboplatin
at a similar [evel to the scan shown in (a) shows complete disappearance of the metastatic tumors. (¢} Pelvic CT for Case 6 shows 11 X 7 em of recurrent tumor
before chemotherapy began. {d) CT taken after the 10th course of paclitaxel and carboplatin at a similar level to the scan shown in (¢) shows complete

disappearance of the tumor.
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serum bilirubin < 1.5 times normal, AST and ALT < 3
times normal, serum albumin > 3 g/dl, normal electrocar-
diographic pattemn, normal spirometry, and a GOG perfor-
mance status of 0-2. Written informed consent was
obtained from all patients before initiation of treatment.
Hematologic indexes were monitored weekly. Patients were
temoved from this study if there was clear evidence of
disease progression or severe toxicity. Toxicities were eval-
uated according to the National Cancer Institute—Common
Toxicity Criteria [21].

Results

For the fotal of six patients, age ranged from 47 to 63
years with a median of 56 years. The median number of
chemotherapy courses administered was 9 (range, 4-14).
Adverse effects for the six patients during paclitaxel and
carboplatin treatment are summarized in Table 2. Grades 3
and 4 hematologic toxicities occurred-in four and two
patients, respectively, but all of them ‘were overcome by
adequate {reatment with granulocyte colony-stimulating
factor and blood transfisions. One case developed grade 3
peripheral neurotoxicity, but this adverse event did not
stop the protocol. No cases developed hypersensitivity
reactions. There were not any treatment delay through all
period.

In the five patients with measurable disease, there were
four complete responses (CR) and one progressive disease
(PD) as measured by spiral CT scan and, in some cases, by
MRI. Two representative CT scans are shown in Fig. 1. The
overall response rate was 4/5, and the CR rate was the same.

Two patients (Case 4 and 5) experienced recurrence.
Case 4 had recurrent regions in the lungs and kidneys afler a
16-month progression-free interval (PFI). She was treated
with docefaxel and carboplatin because of severe neurotox-
icity after the 10th course of paclitaxel and carboplatin
chemotherapy. However, metastatic regions grew again
during chemotherapy, and docetaxel and carboplatin were

stopped. She was alive with disease 7 months after the end
of the second-line therapy. Case 5 had recurrent tumors in
her lungs after a 20-month PFl. She was treated with
radiation therapy, resulting in CR again, and she was alive
without disease 10 months after the beginning of her second
CR.

The median PFI of all six cases was 18 months (range,
0-32) aod the median overall survival was 25 months
{range, 6—32).

Discussion

To the best of our knowledge, this is the first report in
which combination chemotherapy with paclitaxel and car-
boplatin has been used against uterine CS. Historically,
numbers of chemotherapeutic agents have been utilized in
uterine CS, and some of these are summarized in Table 3. In
the present study, we obtained a higher overall response rate
and CR rate than was observed in previous studies, although
our number of cases is small for the purposes of statistical
analysis, and none of six patients received prior radiation
therapy.

Two prospective studies have shown higher response
rates with combination chemotherapy than with single
usage of ifosphamide, with the specific combinations of
ifosphamide plus cisplatin, 54% in Gynecologic Oncology
Group (GOG) study (7], and a combination of ifospha-
mide, doxorubicin, and cisplatin, 56% in the European
Organization for Research ant Treatment of Cancer Gynae-
cological Cancer Group (EORTC) 55923 [10]. The median
overall survival with measurable disease, 26 months,
obtained in the EQRTC study was similar to the value
observed in this study, 25 months. Despite the small scale
and short follow-up period of the present study, the
observed 4 CR/5 patients with measurable disease and
25 months of median survival seem to be very promising,
Additional phase II studies are needed to confirm and
extend the results.

Table 3

Responses of chemotherapeutic trials in uterine carcinosarcoma

Author - N Chemotherapeutic regimen Response rate CR rate
Sutton et al. [6]* . 28 ) IFX 32% 18%
Thigpen et al. [§]* 63 CbDp 19% 8%

Curtin et al. [9] 44 Paclitaxel 18% 9%

Piver et al. [23]° 23 CPA + VCR + ADR + DTIC 2% 12%
Haanigan et al. [24]° 74 VCR + ACTD + CPA 26% ' 13%

Currie et al. [25]* 32 HU + DTIC + VP-16 16% %

van Rijswijk et al. [10]* 32 CDDP + ADR + IFX 56% © 34%

Ommura et al. [47° 146 ADR vs. ADR + DTIC 16% vs. 24% 6% vs. 11%
Muss et al. {5]° 52 ADR vs. ADR + CPA 19% vs. 19% 4% vs. 8%
Sutton et al. [7]° 92 IFX vs, IFX + CDDP 36% vs. 54% 24% vs. 31%

N: number of patients with measurable disease.

CPA: cyclophosphamide; VCR: vincristine; ADR: doxorubicin, DTIC: dacarbazine.
ACT-D: actinomyein; IFX: ifosfamide; CDDP: cisplatin; HU: hydroxyurea; VP-16: etoposide.

* Only wterine carcincsarcoma,
® Uterine sarcoma,
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The GOG is currently running two clinical trials related
to CS of the uterus [22]. One is a phase Ill randomized study
comparing the combination of ifosfamide and paclitaxel
with single-agent ifosfamide for patients with advanced or
recutrent CS of the uterus (GOG161). The other is a phase
Il randomized study comparing whole abdominal radio-
therapy with combination chemotherapy (ifosfamide "and
cisplatin) in patients with optimally debulked CS of the
uterus (GOG150). If the effectiveness of paclitaxel and
carboplatin against uterine CS is confinned by future
studies, we can design a phase I randomized control study
comparing paclitaxel and carboplatin with an advantaged
therapy identified through the previously mentioned GOG
- studies.
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A feasibility study was started in January 2003 on neoadjuvant chemotherapy (NAC) followed
by interval cytoreductive surgery (ICS) and postoperative chemotherapy for stage Il/IV mller-
ian carcinomas such as ovarian, tubal and peritoneal carcinomas. The purpose is to assess
the safety and efficacy of the treatment starting with NAC and also to know whether we can
accurately diagnose these advanced carcinomas by imaging studies, cytologic findings and
tumor markers without staging laparotomy or laparoscopy. Fifty-six patients with advanced
millerian carcinomas will be recruited to the study. After confirmation of diagnosis by [aparo-
scopic inspection and biopsies, patients undergo four cycles of chemotherapy as NAC,
followed by ICS and an additional four cycles of post-surgical chemotherapy. The primary end-
point is proportion of clinical complete remission after accomplishment of the protocol
treatment, while the major secondary endpoint is positive predictive value of diagnosis before
laparoscopy regarding tumor origin, histology and stage. Based on the results of this study,
we will conduct a phase Il study to compare the treatment starting with NAC and primary

cytoreductive surgery followed by post-surgical chemotherapy.

Key words: ovarian neoplasms — laparoscopy — neoadjuvant therapy — interval cytoreductive surgery

INTRODUCTION

Prognosis of patients with advanced epithelial ovarian, tubal
and peritoneal carcinomas is known to be poor. Even using
platinum compound regimens, the 5-year survival rate of
stage 11I/IV ovarian cancer is still around 20% (1). The cutrent
standard treatment for advanced ovarian cancer is primary
cytoreductive surgery followed by post-surgical chemotherapy.
However, optimal cytoreduction in primary surgery can be
achieved only in 40% of stage 11I/1V ovarian cancer patients
(2). An alternative to primary surgical cytoreduction in patients
with unresectable bulky tumors or poor performance status is

For reprints and all correspondence: Takashi Onda, Division of Gynecologic
Oncology, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo
104-0045, Japan. E-mail: taonda@nce.gojp

the use of chemotherapy in the neoadjuvant setting. Recent ret-
rospective analyses (3-6) have revealed that progression-free
and overall survival were comparable between patients treated
with neoadjuvant chemotherapy (NAC) followed by interval
cytoreductive surgery (ICS) and those treated by primary
cytoreductive surgery, though the former group was older and
had a poorer performance status. Phase I and 11 trials have not
been performed on the role of neoadjuvant-setting treatment
for advanced ovarian, tubal and peritoneal cancers. Therefore,
we started a phase Il study to assess the safety and efficacy of
NAC followed by ICS and post-surgical chemotherapy before
comparing with the current standard treatment including
primary cytoreductive surgery in randomized controlled trial.
Neoadjuvant setting has the advantage of earlier treatment start
and lower invasiveness. However, according to the current
general rules for the management of ovarian cancer, it is neces-

© 2004 Foundation for Promotion of Cancer Research
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sary to confirm the origin, histology and stage before starting
treatment by staging laparotomy or laparoscopy. Thus, we also
determine whether we can omit the ‘extra procedure’ of
staging laparotomy or laparoscopy before the necadjuvant-
setting treatment in the majority of patients with advanced
ovarian, tubal or peritoneal cancer.

- The study protocol was designed by Gynecologic Cancer
Study Group (GCSG) of the Japan Clinical Oncology Group
(JCOG), approved by the Clinical Trial Review Committee of
JCOG on December 6, 2002, and activated on January 14, 2003,

PROTOCOL DIGEST OF THE JCOG0206

PURPOSE

The purposes are to assess the safety and efficacy of the treat-
ment starting with NAC with paclitaxel and CBDCA for phase
111 study, comparing NAC therapy with current standard proced-
ure, and to know whether we can accurately diagnose these
advanced carcinomas by imaging studies, cytologic findings
and tumor markers without staging laparotomy or laparoscopy.

STUDY SETTING

A multi-institutional (26 centers) non-randomized phase 11
trial.

RESOURCES

Health Sciences Research Grants for Clinical Research for
Evidenced Based Medicine and Grants-in Aid for Cancer
Research (nos 145-4, 14-12), from the Ministry of Health,
Labor and Welfare, Japan.

ENDPOINTS

Primary endpoint is proportion of clinical complete remission
(%cCR) among all stage 111 or IV millerian carcinoma
confirmed by laparoscopic inspection and histopathology of
biopsy specimens. Clinical complete remission is defined as
disappearance of all lesions by computed tomography (CT) or
magnetic resonance imaging (MRI), no pleural effusions by
chest radiography and normal serum CA123 level (<20 U/ml)
after completion of the protocol treatment.

Secondary endpoints are as follows: (i) positive predictive
value (PPV) of pre-laparoscopic diagnosis concemning the
origin and histology—proportion of the patients diagnosed as
miillerian carcinoma by laparoscopic inspection and histo-
pathology of biopsy specimen among those diagnosed by pre-
laparoscopic findings; (ii) PPV of prelaparoscopic diagnosis
concerning clinical stage—proportion of the patients diag-
nosed as stage III or IV by laparoscopic inspection among
those diagnosed by pre-laparoscopic findings; (iii) PPV of
overall pre-laparoscopic diagnosis—proportion of the patients
diagnosed as stage Il or IV miillerian carcinoma by Japaro-
scopic inspection and histopathology of biopsy specimen
among those diagnosed by pre-laparoscopic findings.

Other secondary cndpoi'nts are: (iv) response rate to NAC
among patients whose clinical diagnosis is confirmed by lapar-
oscopy; (v) proportion of patients who received 1CS among
patients whose clinical diagnosis is confirmed by laparoscopy;
(vi) progression-free survival among patients whose clinical
diagnosis is confirmed by laparoscopy; (vii) operative morbid-
ity among ail enrolled patients; (viii) adverse events among all
enrolled patients: and (ix) overall survival among all enrolled
patients.

ELIGIBILITY CRITERIA

INCLUSION CRITERIA

The study subjects are patients diagnosed as stage 1II or 1V
miillerian carcinoma by pre-laparoscopic clinical findings
including imaging studies (CT, MRI or ultrasonography) and
cytology of ascites, pleural effusions or fluids obtained by
tumor centesis. Malignancies of other origins, such as breast
and digestive tract, should be excluded by endoscopy, opaque
enema or ultrasonography when these malignancies are sus-
pected from symptoms, physical examination or imaging diag-
nosis. To rule out malignancy of digestive tract origin, criteria
for tumor markers are set to be CA125 >200 U/ml and CEA
<20 ng/ml,

Further inclusion criteria are: (i) clinically deemed to be a
candidate for debulking surgery without evidence of brain,
bone, bone marrow metastases, multiple lung or multiple liver
metastases; (ii) presence of at least one measurable lesion; (iii)
previously untreated for these malignancies and no history of
treatment with chemotherapy nor radiotherapy even for other
diseases; (iv) age 20-75 years; (v) Eastern Cooperative Oncol-
ogy Group {(ECOG) performance status of 0-3; (vi) adequate
bone marrow, hepatic, renal, cardiac and respiratory functions;
and (vii} written informed consent.

EXCLUSION CRITERIA

These are: (i) synchronous or metachronous (within 5 years)
malignancy other than carcinoma in situ; (ii) pregnant or nurs-
ing; (iii) severe mental disorders; (iv) systemic and continuous
use of steroidal drugs; (v) active infections; (vi) uncontrolled
hypertension; {vii} diabetes mellitus, uncontroiled or control-
led with insulin; (viii) history of cardiac failure, unstable
angina, myocardial infarction within 6 months prior to the reg-
istration; (ix) liver cirthosis or bleeding tendency contraindi-
cating debulking surgery; (x) intestinal occlusion necessary for
surgical treatment; and (xi) hypersensitivity to alcohol.

TREATMENT METHODS

DIAGNOSTIC LAPAROSCOPY

After enrolment, diagnostic laparoscopy is performed within
2 weeks. To confirm pre-laparoscopic clinical diagnosis of
origin, histology and stage, inspection of peritoneal cavity and
biopsy from the main tumor or metastatic tumors are per-
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formed. Resection of any organs or tumors attempting 1o
reduce tumor volume is not aliowed.

NEOADIUVANT CHEMOTHERAPY (NAC)

Four cycles of combination of paclitaxel (175 mg/m?, day 1)
and carboplatin (AUC = 6, day 1) are administered every 3
weeks. NAC is initiated within 1 week after laparoscopy.

INTERVAL CYTOREDUCTIVE SURGERY (ICS)

ICS is performed in 4-7 weeks after administration of the
fourth cycle of NAC unless disease progression occurs during
NAC. Standard procedures of ICS consist of total abdominal
hysterectomy, bilateral salpingo-oophorectony, omentectomy
and maximal debulking of metastatic tumors. Systematic
pelvic and/or aortic lymphadenectomies are allowed, but not
included in standard procedures.

POST-SURGICAL CHEMOTHERAPY”

An additional four cycles of chemothcraby (same regimen as
NACQC) is administered (eight cycles of chemotherapy in total).
Post-surgical chemotherapy is initiated within 3 weeks after
ICS,

STUDY DESIGN AND STATISTICAL METHODS

The study is planned as a single-stage safety and efficacy study.
Sample size calculation was primarily based on binominal test
for the primary endpoint, %cCR. Forty-four eligible patients
are required when expected %cCR of 40% and an acceptable
lowest %cCR of 20% with alpha error level of (.05 and beta
error level of 0.1, Additionally, PPV is to be confident enough
to omit laparoscopy before NAC in the following phase 111
study. Lt is not possible to use sensitivity or specificity to eval-
vate accuracy of clinical diagnoses, because laparoscopy is
performed only in patients diagnosed as stage II/IV miillerian
carcinomas by clinical findings in this study setting. Thus,
Bayesian meonitoring PPV is planned, which requires 56
patients to have the 10% or lower Bayesian posterior probabil-
ity that PPV is <90% in case of three false positive patients
assuming prior distribution of beta (9,1). The target sample
size was determined to be 56, which also can be expected
sufficient for primary endpoint. The planned accrual period is

Jpn J Clin Oncol 2004,;34(1) 45

1 year and the follow-up period is set as 3 years after the
completion of accrual.

STUDY MONITORING

In-house interim monitoring is performed by the JCOG Data
Center to ensure data submission, patient eligibility, protocol
compliance, safety and on-schedule study progress according
to the JCOG standard procedures. The monitoring reports are
submitted to the JCOG Data and Safety Monitoring Committee
every 6 months.
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Expression of Insulin-Like Growth Factor 1
Receptor in Primary Breast Cancer:
Immunohistochemical Analysis

CHIKAKO SHIMIZU, MD, TADASHI HASEGAWA, MD, PHD,
YOICHI TANI, PHD, FUMIAK!I TAKAHASHI, PHD, _
MASAHIRO TAKEUCH,I, PHD, TORU WATANABE, MD,
MASASHI ANDO, MD, NORIYUKI KATSUMATA, MD, AND

YASUHIRO FUJWARA, MD, PHD

Insulin-like growth factor-1 receptor {(IGF-1R) has been impli-
cated in repulation in tumor growth, The results of previous studies
performed by radicimmunoassay are conflicting, and the prognostic
significance of IGF-1R expkession in primary breast cancer is still
controversial. IGF-1R expression was evaluated in formalin-fixed,
paraffin-embedded tissue of 210 primary breast cancer patients by
using anti-IGF-1R antibody. The clinicopathologic variables and
Byear disease-free survival were studied, and their comrelations be-
tween IGF-1R expressions were investigated. IGF-IR overexpression
was observed in 43.8% of tumors. IGF-IR overexpression had no
correlation with prognosis or with other dinicopathologic parame-
ters, such as age, tumor size, nodal status, histologic grade, hormone

IGF-1R is a glycosylated heterotetramer composed
of 2 extracellular e-subunits and B-subunits that have
intrinsic tyrosine kinase activity with 70% homology to
the insulin receptor.! IGF-1R mainly mediates the el
fect of insulin-like growth factors (IGFs), which are
potent mitogens that regulate cell proliferation, diifer-
entiation, and protection from apoptosis.? The clinical
and epidemiologic data suggest that the levels of IGF-1
or IGF binding proteins (IGFBPs) in the serum are
related to the risk of solid tumors such as breast, pros-
tate, endometrial, ovarian, and colon cancer.?

IGF-1R has been found to be significantly ex-
pressed and highly activated in breast cancer, and its
prognostic and predictive value in clinical samples are
of interest.”® There are several methods to measure
IGF-1R expression: radioimmunoassay, Western blot-
ting, and immunohistochemistry (IHC). Immunchisto-
chemical evaluation is the most simple and the casiest
to perform. To date, there are several commercially
available anti-IGF-1R antibodies, but there are no estab-
lished scoring methods {or IGI-1R expression in forma-
lin-fixed, paralfin-embedded tissue. We herein report
the prognostic significance ol IGF-1R overexpression as
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receplor status, and human epidennal growth factor 2 status, Though
its prognostic value in breast cancer is limited, immunohistochemical
evaluation of IGF-IR by using this monoclonal antibody may be
useful in translational research using archived material. HUM PATHOL
35:1537-1542. © 2004 Elsevier Inc. All rights reserved.

Key words: Insulin-like growth factor 1 receptor, immunohisto-
chemistry, primary breast cancer, prognostic marker. :

Abbreviations: IGF-1R, insulinlike growth factorl receptor;
IGFBPs, IGF-binding proteins; ER, estrogen receptor; PR, progester-
one receptor; HER2, human epidermal growth factor 2; IHC, immu-

. nohistochemistry; DFS, disease-free survival; RIA, radipimmuno-

assay.

determined by JHC on archive materials of consecutive
primary breast cancer patients when evaluated by the
intensity of membrane staining. We also investigated its
correlation with various clinicopathologic factors.

MATERIALS AND METHODS
Patients

This study was performed on 276 consecutive primary
breast cancer patients who underwent surgery or biopsy at
National Cancer Center Hospital from January to December
1997. From the cases, 268 paraffin-embedded formalin fixed
tissues were obtained. Thirteen stage TV breast cancer pa-
tients, 9 patients with malignancy of other origin, 7 metachro-
nous bilateral breast cancer patients, 4 synchronous breast
cancer patients, and cases impossible for evaluaidon in inva-
sive component such as ductal carcinoma in situ were ex-
cluded from analysis. Thus immunohistocherical staining
was performed on 210 invasive carcinomas.

Pathology

Tumor size, number of axillary lymph node metastasis,
histologic type, and histologic grade according to Notling-
ham combined histologic grading were noted.

Immunchistochemistry

IHC was performed for estrogen receplor {ER), proges-
terone receptor (PR), human epidermal growth factor 2
(HER2), and IGF-1R on 4-pm-thick serial sections from for-
malin-fixed, paraffin-embedded tissue.

Monoclonal antibodies 1D5 (DAKQO) and 1A6(DAKO)
were used for ER and PR IHC, respectively, according to the
recommended staining protocol by the manufacturer. It was
scored to be posilive when =10% of the cancer cells were
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TABLE 1. Scorling of Insulin-Like Growth Factor-1
Receptor Expression According to Intensity of
Membrane Staining

Pattern of Immunohistochesnical Staining

Score in Invasive Component

0 No staining observed or staining observed in <10%
of wmor cclls.

1+ A [aint or barcly perceplible membrane staining in
>10% of wmor cells. The cclls are only stained in
part of their membranc.

2+ A weak (o moderate complete membrane staining in
>10% of wmor cclls. ]

3+ A strong complete membrane staining in >10% of
tumor cells.

stiained. Herceptest (DAKO) was used for HERZ assay as

described elsewhere, and (2+) and (3+) was defined as
overexpression.”

The primary antibody for IGF-IR used in this study
{clone 24-31) is a mouse monoclonal antibody that is specific
for a-subunit of human IGF-1R.'” Paraffin sections were re-
rieved in distilled waler at 95°C for 40 minutes. Then the
sections were incubated with the anti-IGFIR antibody for 30
minules and were rinsed in EnVision plus (DAKO) for 30
minultes. The reaction product was made visible after incuba-
tion in diaminobenzidine for 10 minules.

Human normal colon mucosa and breast cancer—cul-
tured celiblock was used as positive control. The IGF-1R
expression in human colon mucosa was defined as {1+4), and
we scored {2+), (3+) according to the intensity of the mem-
brane-stainirig within invasive component in accordance to
scoring of HER2 by HercepTest (Table 1, Fig 1) at magnifi-
cation of X100 to X200. When there was heterogeneity in
IGF-1R staining within a tumor, the highest score was applied
regardless of ils area among the tumor.

Statistical Analysis

The resulls were stalistically evalualed by SAS software
(version 8.2; SAS Institute Inc, Cary, NC).

Disease-free survival (DFS) was calculated from the date
of surgical excision of the primary wumor to the date of
recurrence or last follow-up. Prognostic information was
masked (o the pathologists responsible for evaluation of bio-
logic markers. DFS was calculated for all 210 cases. DFS curves
were compuled by the Raplan-Meier method. Correlation
between IGF-1R expression and various clinicopathologic fac-
tors were analyzed by using Fisher’s exact test. Univariate
analysis of DFS was performed with the use of log-rank test. P
values of less than 0.05 were considered to be statistically
significant.

RESULTS
Characteristics of the Patients

The median age of study population was 53 years
(range, 25-83). The median diameter of invasion was
2.2 cm (range 0.1 to 14.0). The majority of the histo-
logic type was invasive ductal carcinoma. About half of
the cases were node negative. The number of cases with
Nottingham combined histologic grade 1, 2, and 3 were
12, 37, and 137 cases, respectively.

ER and PR was positive in 154 (73.3%) and 98

Volume 35, No., 12 (December 2004)

(46.7%) tumors. HER?2 overexpression was seen in 36
tumors (17.1%; 2+: 2.9%, 3+: 14.2%). See Table 2 [or
a summary of data on patient characteristics.

IGF-1R Immunohistochemistry

IGF-1R was localized to epithelial compartment
including normal breast epithelium, ductal carcinoma
in situ, and.invasive carcinoma (Fig 1). A weak to
moderate (ie, (1+) or (2+)) staining was observed in
normal duct epithelium. The majority of invasive car-
cinoma showed both cytoplasmic and membrane stain-
ing. There was heterogeneity of staining inside the
same tumor: sporadic or patchy, [ocal, and diffuse pat-
tern. Heterogeneity of IGF-1R staining was observed in
61 (29%) of 210 cases. Though this intratumoral. het-
erogeneity made scoring difflicult in some cases, immu-
nohistochemical staining of IGF-1R was stable and re-
producible. The number of cases of IGF-1R score 0, 1+,
2+, 3+ was 24 (11.4%), 94 (44.8%), 25 (11. 9%), and
67 (31.9%), respectively.

IGF-1R Expression in Assoclation With Various
Clinfcopathologic Parameters

There was no correlation between IGF-1R expres-
sion and age, size of invasion, presence or absence of
axillary lymph node metastasis, and histologic grade.
ER, PR, and HERZ2 status also did not correlate with
IGF-1R expression. See Table 3.

Univariate Analysis

The median follow-up period was 5.0 years. The
b-year DFS was significantly better among patients with
positive ER expression, and negative HER? overexpres-
sion (Table 4). The patients with invasion less than 2
cm, negative axillary lymph node and positive PR ex-
pression had a trend of better prognosis, though it did
not reach statistical significance. IGF-1R expression sta-
tus did not correlate with DFS (Fig 2).

DISCUSSION

We tested the prognostic significance of IGF-IR
overexpression on formalin-fixed, paraffin-embedded
tissue and found no correlation between IGF-1R ex-
pression in primary tumor and 5- -year DFS. Because this
monoclonal antibody is specific!” and prognostic value
of other known biologic markers was validated within
this patient population, we conclude that IGF-1R over-
expression has no impact on prognosis of breast cancer
in this study. This result is concordant with the Foekins
et al* report, in which IGF-1R was evaluated in 214
primary breast cancer by '**IIGF radicimmunoassay
(RIA).

Estimates of the proportion of IGF-1R expression
that have been derived from previous studles, mostly
performed by RIA, vary from 39% to 98%.%® This range
of positivity may be due to the sensitivity of RIA, be-
cause strong membrane staining of 2+ and 3+ was seen

1538

-~ 459 —



LI

.sz;«g\v\,' ‘! .‘.;‘ 5“ o
i T

w%;’-;‘w'x :u\.*‘ s 5

a
L

;e
i
' 3
w"\ !’““"‘Q“a' '\;’“’&"_ﬁngp'
oy 'd‘. . R AR
)ﬂ"’ " “ r A ‘% \-‘!

.»-

CRITITETE §

%

N s

FIGURE 1. Immunochistologlc stalning of insulin-like growth factor-1 receptor In (A and B) normal epithelium, (C and D) ductal
carcinoma In situ, and Invasive ductal carclnoma (E-H). IGF-1 receptor expression was scored according to area and Intensity of
membrane staining (E: score = 0, F: 1+, G: 2+, H: 3+; original magnification, x100).
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TABLE 2. Characteristics of the Patients and Tumors

Parameters Drata

Total 210
Age in yr, range (median) 25-82 (51)
Size of invasion in am, range (median) 0.1-14.0 (2.2)
Histologic typc

Invasive ducial carcinoma 19

Invasive lobular carcinoma 7

Others 6
Histologic grade

Grade 1 10

Grade 2 80

Grade 3 ©120
Axillary lymph nodc status

Positive a5

Negative 112

Unknown 3
ER

Positive 154

Negative 56
PR

Positive 98

Negatve 112
HER2

0-1 174

2 6

3 30
IGF-1R

1] 24

1 i 94

2 25

3 67

NOTL. Data are n unless olherwise indicaled.

Abbreviations: ER, estrogen rceeptor, PR, progesicrone recep-
tor; 11IER2, human cpidermal growth factor 2; IGF-1R, insulindike
growth factor-1 receplor.

in 43.8%, whereas almost 90% of invasive carcinoma
showed moderate staining (scores 1, 2, and 3) in our
observation. Happerfield et al'! reported the localiza-
tion of IGF-1R staining in benign and malignant fresh-

TABLE 3. Correlation Between Various Factors and
IGF-1R IHC score (0/1 vs. 2/3)

111G Score Fisher's
Odds Rauo Exact Test
Paramclers 01+ 24/3+ (95% CI) »
Lymph node status 1.347 (.776-2.357) .3268
Posilive 49 46
Negative 66 46
Age (yr) 932 (.536-1.620) .8878
<50 51 41
=50 87 51 .
ER 1.165 (.627-2.165) 6413
Positive 85 69
Negative 33 23
PR 1.174 (.680-2.028} 5800
Posilive 53 45
Negative 65 47
HER2 1.032 (.501-2.125)  1.000
0-1 98 76
2-3 20 16

Abhreviatons: IGF-IR, insulindike growth factor-l receptor;
IHG, immunohistochemisiry; ER, estrogen receptor; PR, progester-
onc receptor; HERZ, human cpidermal growth facior 2.

Volume 35, No. 12 (Decemtber 2004)

TABLE 4. Univariate Analysis of DFS by Various
Clinicopathologic Parameters

Parameters B-yr DFS (%) P Values
Lymph node stalus 0.0670
Positive 68.4
Negalive 79.5
Age (yr)
<50 78.5 0.6194
=50 71.2
Size of invasion (¢m) 0.0667
<20 84.3
=20 66.4
ER 0.0290
Positive 77.3
Negative 66.1
PR 0.1269
Positive 83.7
Negative 66.1
HER?2 0.0483
0-1 78.4
2-3 47.2

Abbreviations: DFS, discase-frce survival; ER, estrogen receplor,
PR, progesteronc receplon; HER2, human epidermal growth factor 2.

frozen tissue by using monoclonal antibody o-IR3 and
found high-intensity labeling in all normal mammary
epitheljum with an intensity that matches that of carci-
nomas. They observed membrane, cytoplasmic, and
mixed staining patterns, which was concordant with our
observation. We scored IGF-1R expression according to
the intensity of membranous staining, but the role of
cytoplasmic IGF-1R has yet to be clarilied.

There are several other reports discussing the
prognostic value ol IGF-1R expression determined by
RIA in primary breast cancer. Findings are contradic-
tory: Foekins et al found no relationship between
IGF-1R levels,* whereas Bonneterre et al® and 2 other
groups reported IGF-1R as a favorable prognostic fac-
tor.”® Because sensitivity of RIA has wide discrepancy as
mentioned earlier, further studies by IHC are war-
ranted.

Ouban et al’® showed the overexpression of
IGF-1R by using anti-IGF-1R polyclonal antibody toward
the B-subunit of the human IGF-1R in variety of human
carcinomas. Bhatavdekar et al'® suggested that IGF-1R—~
negative tumor with concomitant hyperprolactinemia
might indicate unfavorable prognosis in advanced colo-
rectal cancer. Some data show prevalence of serum or
turnor IGF-BP3 within clinical outcome in malignancy,
such as breast and prostate cancer.'*!® In Ewing sar-
comna, there was a trend toward increased survival in a
high IGF-BP3 to IGF-1 ratio.'® Because biology of
IGF-1R is regulated by a complex endocrine and para-
crine system that involves various humoral and local
factors, we should take into account those multiple
[actors that may aflect IGF-1R in {uture studies.

In this study, there was no correlation between
IGF-1R expression and ER, PR, or HER?2 expression. In
previous clinical studies in breast cancer, IGF-1R ex-
pression has been reeorted to have positive correlation
with ER expression.'” However, ER was not necessarily
coexpressed in IGF-1R~overexpressed cells in serial sec-

[12
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