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Methods: Thirteen primary breast cancers from a large randomized 
treatment trial for metastatic disease were studied. Laser capture microdis- 
section was used to obtain 9O%-pure tumour samples from frozen and 
paraffin sections. Genomic DNA was labelled using nick translation from 
frozen tissues and degenerate oligonucleotide-primed PCR (dop-per) from 
paraffin tissues. Tumour DNAwas whybridized with normal peripheral blood 
lymphocyte DNA onto arrays containing 60 candidate oncogenes. Ratios 
were normalized and two-dimensional hierarchical clustering was used to 
reorder patient and amplicon data into new classifications. Clustering was 
also performed with aCGH data from 40 breast cancer cell lines to correlate 
key copy number changes. 

Results: We compared results from nick translated and dop-per labelled 
DNA from the same cell line (n=lS) or breast cancer (n=2). Clustering 
of aCGH data showed complete concordance indicating that dop-per can 
faithfully represent gene copy number. The analysis also correctly clustered 
cell lines derived from the same patient (n=2) and closely linked probes 
(n=2). This indicates that, as for expression microanay analysis, clustering 
of aCGH data may reveal new dassifications. Examination of the 13 primary 
breast cancers showed striking dusteting of MYC and ERBB2 along with 
NRAS and WNTI amplification (n=4). Separate clusters included genes 
from the 2Oq13 amplicon. Clustering of both primary cancers and cell lines 
showed clustering of the sameERBB2/MYCcancers together with cell lines 
SKBR3, SKBR7, OCUB-F, OCUB-M, SlJM190, SUM225 and MDA-MB381. 
Validation of these results aie now being carried out usiiig FISH probes for 
ERBBP and MYC on cell lines and tissue microarrays containing 250 high 
risk cancer patients. 

Conclusion: ERBBZMYC coampliicatiin has been independently iden- 
tfffed by Southern analysis and shown to be associated with a’significant 
reduction in patient survival [I]. Our study indicates that the combination of 
aCGH and clustering analysis can identify iniporlant prognostic dassifica- 
tions. 

References 
[l] Cuny M et al. Cancer Res. 2000 6011077-83. 
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HER-2 amplification evaluated bv fluorescence in-situ 
hybridization (FISH) as a predictive marker in node-positive 
(N+) br&st cancer (BC) patients (pts) randomly treated with 
CMF or an anthracycllne-based therapy 

A. Di Leo’, D. Gancberg’, D. Larsimont’, G. Rouas’, A. Vmdevoghel’, 
C. Focat?, M. Beauduin’, S. Dolci’, M. Paesmans’, M.J. Piccatt’. ‘Jules 
Bordet inst., Brussels; 2Belgian Cooperative Centers, Belgium 

Purpose: FISH is a reliable technique for HER-2 testing. We have investi- 
gated the predictive value of HER-2 evaluated by FISH in a population of 
777 N+ BC pts aged 570 yrs randomly treated either with CMF or with an 
anthracydine (A) - based therapy. Treatment arms of the clinical trial were 
as follows: a) classic CMF x 6: b) HEC x 8 (epirubicin [Ej 100 mg/& + 
cyclophosphamide [C] 830 ms/n?, d 1 q 3 wks); c) EC x 8 (E 60 mg/& + 
C 500 mg#, d 1 q 3 wks). The median study follow-up is of 6 yrs. 

Methods: Archival primary rumor samples were collected for 625 of the 
777 eligible pts. Of the 625 available samples, 354 were fixed in formalin 
and appropriate for FISH evaluation by the Path Vysion kit from Vysis. FISH 
was unfeasible in the remaining 271 samples mainly because they were 
fixed in bruin. HER-2 amplification (ratio > 2) was found in 21% of the 354 
evaluable cases. Our primary results are reported below: 

Study compation 

CMF vs HEC 

ChlFvsEC 

Hazard ratlo (95% Cl) for event-free sutvival 
HER-P+ HER-P- All pts 
(73 Pb) (281 pts) m-7 Pts) 

1.42 0.84 1.08 
(0.54-3.76) (0.49-1.44) (0.81-1.44) 

1.55 0.66 0.84 
(0.66-4.13) (0.39-1.10) (0.6s1.10) 

Conduslon: Although the number of evaluable pts is limited and no 
statistical significance is readhed, these results suggest that when HER-2 
is evaluated wlth a highly reliible technique like FISH, HER-2 positive pts 
derive the highest benefit from an A-based regimen, while HER-2 negative 
pts have a better outcome if treated with CMF. Because of the limited 
statistical power of individual studies, largely due to the low prevalence 
of HER-2 amplifications in BC pts, only a meta-analysis with centralised 
HER-2 testing could properly define the predictive value of HER-2 in the 
adjuvant therapy of BC. 
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Stage migratlon In breast cancer after blopsy of internal 
mammary lymph nodes 

V. Galimbertf, P. Amone. A. Pesci Felt& P. Veronesi, M. G. Gatti, 
0. Gentilini, A. Vento, S. Monti, A. Luini. European lnslifufe Of Onco/og~ 
Senologx Milan, Italy 

Purpose: Although dissection of the internal mammary chain nodes (IMNs) 
in breast cancer does not improve prognosis, their involvement is associated 
with poorer prognosis. Wtih the development of lymphoscintigraphy to 
visualize sentinel nodes in breast cancer it has become evident that the 
IMNs often receive lymph from the breast area containing the tumor. We 
performed a pilot study to assess the feasibility of Mopsying IMNs, to 
determine how often they were metastatic, and to assess the impact of their 
status on disease stage and consequent adjuvant therapy decisions. 

Methods: We biopsed IMNs in 137 consecutive patients with either 
radioactive uptake to the IMN region as revealed by lymphoscintigraphy 
following injection of radiotracer dose to the breast, or tumor location in the 
medial portion of the breast. After tumor removal, the longitudinal fibres of 
the pectoralis major were divided,exposing the intercostal muscle, a potion 
of which adjacent to the sternum was removed to access to the subcostal 
space. Fatty tissue there was carefully freed from the blood vessels taking 
care not lo damage these or the underlying pluera. All material removed 
from the subcostal space was sent for histological analysis. 

Result& In 122/137 patients IMNs were found on histological examina- 
tion. Of these, 110 (90.2%) had negative IMNs and 12 patients (9.8%; who 
receivd RT to the internal mammary chain) had a metastatic IMN. In four of 
these 12 cases the axilla or axillary sentinel node was negative and in eight 
the axilla was positive. Four patients had an involved IMN but a negative 
axillary sentinel node. The pleural cavity was breached in 3 cases (2.2%) 
with spontaneou? resolution and ?o sequelae. 

Conclusions: We found that IMNs can be easily removed through the 
incision used for breast conservation, even when the tumor is in the lateral 
part of the breast. The sampling method is simple and quick to perform, and 
was often done while waiting for the result of the intraoperatfve analysis 
of the axillaty sentinel node. The risks of the procedure also proved to be 
insignIficant and did not increase the postoperative hospitalization peflod. 
The twelve cases with a positive IMN migrated from NO (4 cases) or vi (8 
cgses) to N3 in all cases prompting modification of the treatment plan. If 
the vling had not been performed they would have been understaqed. 
It remains to be seen whether this additional information can lead to tietter 
survival. 
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Telomerase activity (TA) In breast cancer and lts correlation 
with other blological and pathologlcal parameters 

A. Lucenti’, P. Slomp2, R. Togni’, M. Barbareschi*, S. Girlando2, 
0. Caffo’, A. Ferm’, S. Brugnara’, F. Valduga’, E. Galligioni’. ‘S.Chiam 
Hospital, Medical OncologJ$Trenfo, Italy; 2Skhiara Hos$tal, Pathology; 
Tlento, Italy 

Introduction: Telomerase is a tibonudeoprotein enzyme that appears to 
play an important role in carcinogenesis. TA has been detected in a wide 
range of human malignancies and its association with prognostic factors 
has been investigated. We have studied TA in breast cancers and analyzed 
its correlation with tumor size (pT), tumor grade (G), nodal status (pN), 
expression of ER, PgR, P53. C-erb B-2 and ploidy. 

mods: TA wag studied in 305 frozen human invasive breast cancer 
specimens by use of telomerfc repeat amplification protocol (TRAP). The 
TRAPassay standardization was performed using the ‘Biorad protein assay’. 
The ER, PgR status and P53 and c-erbB-2 expression were evaluated by 
IHC (clone 6F11, lA6, CBII, DO-7, Mlb-I, Neomarkers), while ploidy by 
citofluorfmetry. TRAP waa applied on 6, 0.6, 0.06 mg/ml concentration 
of proteip extract for each samtile. We considered TA positive (TA+) the 
tumors with TA detectable at 0.6 and/or 0.06 mg/ml and TA negative (TA-) 
the others. The asso&tion between TA and other parameters was analyzed 
using c2 test and a P value of 0.D5 was considered significant. 

Parameters Cases TA- TA+ P value 
N- 132 61 (46%) 71(64%) 0.002 

G: 
116 32 (28%) 84(72%) 
34 20 (60%) 14(40%) o.ooc9 

2 133 51(38%) al (6%) 
3 102 32 (31%) 70(60%) 

MIBl c 25% 97 49 (50%) 48 ww 0.003 
>25% 105 32 mow 73m%1 
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Reaultsz TA+ tumors are 61% of 395 specimens. There was a statistical 
significant correlation only between TA and pN, G, and MIBl value (see 
table). 

Conclusione~ In invasive breast canoer TA is significantly associated with 
nodal metastasis, cellular protiferation (Ki67AvkBi) and histological grade. 
The correlation between TA and clinical outcome are under evaluation. 
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Expression proftilng predicts poor outcome of disease In 
young breast cancer pattents 

L.J. van ‘t Veer’, M.J. van de Vtjver’, H. Dai2, Y.D. He2, A.A.M. Hart’, 
M. Mao2, C. Roberts’, Ft. Bemards’, P.S. tinsley2, S.H. Frtend2. ‘Dept. 
of Pathotbg)! The Netherlands Cancer Institute, Amaferdam, The 
Netherlands; *Rosetta lnpharmatics, Inc., Kirkland WA, USA 

Purpose: Twenty percent of lymph-node negative breast cancer patients 
diagnosed at young age develops distant metastases at 5 years follow-up. 
We used expression profilng of the primary tumor for diagnostic cfasstti- 
cation and identification of an expression signature predicttve for distant 
metastasis. 

MeWode: RNA of 97 breast tumors of LNO patients (age < 55 yrs) with 
known clinical outcome was profiled on DNA microarrays that represent 
-26,099 human genes fabricated with an ink-jet oiigonudeotide synthesizer. 

Resuk Twodlmensional clustering displays two distinctive types of 
tumors based on dffferentiaf expression of -5196 genes. Dtrtminant~ and 
statisttcal analyses revealed sets of reporter genes for diagnostic subtypes, 
e.g. related to.BRCAl status (-399 genes). An expression signature for 
prediction of early distant metastasis was established (83% correct classfft- 
cation) and tts predictive power was confined on an independent set of 19 
tumors. In a muftffriate modet tncludfng known clinical parameters (logistic 
regression) the expression profile is a strong determinant of prognosis (p < 
0.991). 

Conclusfon: Expression profiling is a powerful diagnostic tool in breast 
cancer and allows ‘array-guided’ tailored therapy. 

Colo-rectal cancer 
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Continuous vs intermittant chemotherapy for advanced 
colorectal cancer: preliminary results of the MRC crD6b 
randomlsed trial 

T.S. fvlauqhan, R.J. James, D.J. Ken, J. Ledemann, C. McArdle, 
M. Seymour, C. Topham, D. Cain, R.J. Stephens. o/o MRC CTU, Cancer 
Division, London, UK 

A survey of UK clinicfans suggested that there was no consistent policy 
regarding’the duration of treatment for patients receiving chemotherapy for 
advanced colorectal cancer. Patients who were responding or had stabte 
disease after receiving 12 weeks of de Gramont, Lokich or Rakitrexed 
therapy were therefore randomised to either ‘continue’ therapy until pro- 
gression, or ‘stop’, restarting on the same therapy on progression. The trial 
was closed in August 2996, when 364 patients had been entered from 42 
UK centres in 4 years. Median age of patients was 64 years, 64% were 
male, 86% were WHO PS Grade o/l, 65% had cofon cancer, and 49% had 
responding disease, and these charactenstice were well-balanced between 
the two policies. Of the 178 patients allocated to ‘stop’, 39% re-started 
treatment after a median of 134 days, mainly due to disease progression. 
Median time on re-started treatment was 63 daya. The ‘continue’ group 
remained #on treatment for a median of a further 91 days, stopping for pro- 
gression (44%), toxicity (15%) or clinician or patient decision (35%). Similar 
proportions of’patients on both groups received second-line therapy. Pa- 
tients on ‘continue experienced signfffcantty more serious adverse events 
and toxicity, and using ~patfent-assessed EOFtTC QLQ-C39 and HADS re- 
ported signifcantty worse quality of life. There was no dear evidence of a 
difference in progresston-free survtval (HR 1 .I6 96% Cls 0.92-I 45, p=O.21) 
or overall survtvat (HR 9.87 96% Cls 0.68-1.12, p=9.28). From randomi- 
sation (after an initial 12 weeks of chemotherapy), median, and estimated 
P-year survival were 11.8 and 11.2 months, and 18% and 14% for ‘stop’ and 
‘continue’ respectfvefy. The result of thistrial~ that there isno clear evidence 
of a benefit in continuing therapy indefinitely, and that there appears to be 
a gain in QL for the ‘stop policy, provides an evfdewbase for stopping 
chemotherapy after 12 weeks 
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5-F&base@ ad&want chemothew 
chemoradiafiin and Jyrgm fur 

iven ?+ftjwnsoadjwant J&.&&me 
sutilval only among responders 

C. Crane’, H. Thames2, J. Skibber3, J. Venfer2, T. 6rown4, 
J. Abbruuese4, S. Curfey3. L. Ellis3. R. Wolff 4, N. Janian l. r IMD 
Anderson Cancer Centei Radiation Oncology l-kwsio& t&A;.~MD 
Anderson Cancer Cente< Blomathmatics, t-bust& USA; s&Q Anderson 
Cancer Center, Surgical Omwlw Houston, USA: 4MD A+?wn Cancer 
Center, Medical Oncology, Houston, USA 

Purpose: To analyze the influence of adjuvant .B-FU-based chamotherapy 
(ADJ-CTX) on survival in rectal cancer pattents treated wtth preoperative 
chemoradfation (CXRT) and surgery. 

Materfafs and Method?: From 1999 to 1998, a total of 316 patients with 
Stage It-It1 rectal cancer were treated wtth OXRT fo(fower$by suigety with 
or without ADJ-CTX. CXRT (45 Gy/25fx with proti$ctedws infusion, 
5-FU 300mgIm2) was delivered to 97% of pattentt:(311/329).Patients were 
resected 4-6 weeks later. ADJ-CTX consistedof 5FU and ieucevonn.for 4-6 
cvctes and was given in 181 patients (57%). Kaplan-Me& @variate and 
dox Regression mutfvartata &thodo&y W& u$d to &&I@. survival. 

Results: Median follow up was 59 months for iivkig &3&. Objective 
evidence of tumor response indicated by T-stage do&&@fg (TSD) oc- 
cuned in 51% (161/318) of cases. ADJ-CTX was givenin 48% (77/161) of 
TSD+ and 38% (69/157) of TSD- cases, respechveiy. On univadate enatysis 
of all patients, age, gender, tumor length, clinical N-stage, and distance from 
the anat veroe were not sioniflcant, whereas ofrcumferenf@ invotvement 
(p=Cl.Ol), and high grade (p&.92) were significant. Tumor ftiattcm (p&07), 
T-stage @=0.065), and ADJ-CTX (p=9,992) wereborderfine. None ware in- 
dependently sign&ant on multivariate analysis. lnevary rnuftfvartate~model 
that was attempted separately in the TSD+ and TSD groups, ADJ-CTX 
was ffie only independently significant factor in the TSD+ group (p=9,944). 
Nothing was ever independently significant in the TSD- gmup, in&ding 
ADJ-CTX. The 5year actuarial su&al for TSD+ patter& who received 
ADJ-CTX was 34% verses 81% for those who did not. 

Concfuafons: In this large population of rectat-cancer patients treated 
with neoadjuvant CXfTT, postoperative adjuvant B-F&based ohemother- 
apy did not independently fmprove .survfvat in aft pattents. However, it 
independently improved survival in tfte subset of patients who. responded to 
neoadjuvant therapy (TSD+). but not in those who did net respond (TSD-). 
The prospectfve investigation of novet adjuvant ehemotberapy regimens is 
appropriate in patients who don’t respond to neoadjuwnt therapy. 
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Pefin@on of gene+ instab$ity as progn*jic~.f&tor In 
coror6qfal cancef~by Mzosategi~~~hafsisris .qfd 
Imni&ohist&emls~.~f an a~%$lvat~~titi~iahts. 
Comparison between sparadk and ftiilial cati 

M, Cotombino’, A. Cossu2, A. Cure?, A. Avalfo&, M. Gtordano4, 
F. Sckrtu4, M. Afnoruso5, M. Bonomo5, F. Tanda2; G:Palmferll~ 7 /ns%ttute 
of Motecutar Getwtics, C. N.R, A&hero, RarV; * UnfMtyof Sassad, 
Institute of Pathology, Sassart, Ita& 3Nattonltl T~oilnst&& “P&e: 
Naples, it&y; @ Universfty ef Cagiiatt ‘Ospet+le Btnaghr, Cagtiart, My; 
5 Univetsity of Sari, Department of Surgery I, Bad, Ita& 

Background: Association between micmsateftite inetabllity (MSi) and 
favourable poatoperatlve sutvival in patient5 with colorectal cancer (CRC) 
has been indicated. To confirm a prognostic rote of MSI, we started screen- 
ing a series of archival CRCs. 

Patfentfj and Methods: To date, DNA, from parafftn-em@&fed patred 
samples of tumors and corresponding nomral t&sues from 369CRC patients 
at various steges of disease was ~olated. Pattertt$ [mediin a 
22-W); male/female, 297/162] were surgically t+atedfrom 

p” ‘,, 54 (range 
9s7 to 2909, 

and disease stage recorded according to Dokes classfftca6ort. PCR-based 
MSI analysis was perfpaned using five micrpsatelflfe markersTumors were 
ciasstfied as NISI+ when z 2 markers were unstabte. Invotvementof the 
mismatch repair genes was evafuatedby immunohistochemistry (WC) using 
anti-MLHl and anit-MSt-k? antibodfeson MSI+ tumorttssues. 

Resutts and Coktkton: Amma the 294 r~atienta andwed hbrch 
2991), we found a similar distiibuttori of the, 95 &%.) M&+,&see &rose 
the different dtsease stages (rangfng from 31% of Rubs ‘A to 34% of 
Dukes C cases), whereas a &vafence of MSI waa obsepved for tumors 
of the right coton (29/34; 59%) in comparison to those M other sites 
[remaining colon @J/65; 31%) or rectum (56/195-28%)]. Among the 174 
patients whose family history was tnves@ated, we ,founU ll (66%) #MSl+ 
cases out of 17 familial CRC (r 3 affected members) versus 36/157(24%) 


