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At Harvest Control SC-236 

No of Pulmonary Metastases 22.5+/-5.2 5+/- 5.8* 

Serum VEGF / pg mr1 83.5+/-20.9 30.5+/-6* 

Apoptosis (apoptotic index%) 0.67 2.3* 

Micro Vessel density (vessels/hpf) 16±2.2 27±4 * 

ANO VA; non parametric analysed with Kruskal Walhs; *=p<0.05 

This data demonstrates that selective COX-2 inhibition significantly reduces 
the number of spontaneous metastases in an experimental model of breast 
cancer excision. We have also shown that this may occur secondary to a 
reduction in the potent pro-angiogenic and anti-apoptotic factor VEGF. 

4.6 
A MECHANISM OF DRUG RESISTANCE IN BREAST CANCER 
IMPLICATING COX-2. WILL NSAIDs BE THE ANSWER? 
I.Barry* u, R.W.G.Watson¥•, D.O'Hanlon¥#, M.Kennedy#, T.F.Gorey•#, 
J.M.Fitzpatrick¥and M.J.Kerin¥#' 
Department of Surgery• and Breast Check#, Mater Misericordiae Hospital, 
The Conway Institute for Biomolecular and Biomedical Research', 
University College Dublin, Ireland. 

Introduction. The iso-enzyme cyclooxygenase-2 (Cox-2) is associated with 
inflammation, cellular proliferation and apoptotic resistance and is implicated 
in tumour invasion, neo-angiogenesis and multi-drug resistance. The aims of 
this study were to establish a role for Cox-2 in the modulation of apoptosis in 
breast cancer cells. 
Methods. The oestrogen receptor positive MCF-7 and negative MDA-MB-
231 (MDA) breast cancer cell lines were grown to confluence. Cells were 
pre-treated with or without phorbol-12-myristate-13-acetate (PMA) in serum 
free media to induce Cox-2, or NS-398 (NS, lOOµM) a selective Cox-2 
inhibitor. Apoptotic susceptibility was assessed in response to Etoposide 
(Etop, 62.5µM) and Adriamycin (ADR, 5µM), and quantified using 
propidium iodide DNA staining and flow cytometry. Western Blotting 
measured Cox-2 expression. 
Results. The MCF-7 cells did not express basal or inducible Cox-2 and were 
sensitive to Etoposide induced apoptosis. Western blotting demonstrated the 
constitutive expression ofCox-2 in the MDA cells, which was stimulated in a 
dose and time dependent manner by PMA. 

MDA Con NS 
Etop ADR 

PMA PMA Etop top Etop PMA ADR ADR ADR PMA 
NS PMA NS NS PMA NS 

Cox-2 Expression + + +++ +++ 

PGE, 
(pg-'ml) 

¾Apoptosis 

2275.7 19~0.4 490t.9 16!8.6 

± 245 ·8 198.6 250.31 324.4 
2.99 4.67 3.75 4.77 18.42 10.7 11.04 12.15 9.53 5.87 3.32 3.7 

± ± ± ±±±±±±±±± 

1.04 1.42 1.28 1.87' 1.87 2.98 2.16'' 4.37'' 0.95' 1.2 0.25'" 0.6 
Data= Mean± S.D. *p<0.05 v control. "p<0.05 v control+ etoposide. p<0.05 v control PGE2 • 

p<0.05 v adriamycin. Student t test 

PMA stimulated Cox-2 expression and PGE2 release, increased MDA-MB-
231 cell resistance to Etoposide and Adriamycin induced apoptosis. NS-398 
which blocks Cox-2 activity i.e. PGE2 did not increase, spontaneous, 
Etoposide or Adriamycin induced apoptosis. 
Increased Cox-2 expression significantly increases apoptotic resistance. 
Despite previous studies showing that NS-398 increases apoptotic 
susceptibility in certain gastrointestinal and lung cancers we did not 
demonstrate this effect in breast cancer cells. 
Conclusion. This study demonstrates that it is Cox-2 expression and not 
activity that is central to apoptotic resistance in breast cancer epithelial cells. 
This has obvious implications for therapy. 

4.7 
CHANGES IN EXPRESSION OF ESTROGEN RECEPTOR AND 
COREGULATORY PROTEINS IN THE ACQUISITION OF 
ENDOCRINE-RESISTANT BREAST CANCER, AS 
DEMONSTRATED USING AN IN VITRO CELL MODEL. 
Alicia Parkes*1, Frederique Ponchel1, Sarah Burdall1, Susan Farmery2 and 
Valerie Speirs1 

1Molecular Medicine Unit and 2 Surgery, Clinical Sciences Building, St 
James's University Hospital, Leeds 

Breast cancer patients designated estrogen receptor (ER)-a positive by 
immunohistochemistry receive Tamoxifen (TAM) as adjuvant endocrine 
therapy. Despite an initial response many patients often relapse and become 
resistant to the drug. Factors contributing to the resistant phenotype are 
poorly understood. The aim of this study was to determine the expression of 
wild-type ER-a, -~, the ER-~ variant, ER-~cx and their associated 
coregulatory proteins during the acquisition of TAM resistance, using an in 
vitro model. The TAM-sensitive breast cancer cell line MCF-7, was 
continuously cultured in 4-OH TAM (10.7M) over an 18-month period. Cell 
growth in response to TAM was monitored regularly using the MIT assay to 
determine stage of resistance. RNA was extracted monthly, over the first six 
months of development. Real-Time PCR was used to quantify gene 
expression of ER-a,-~, and -~ex as well as the ER coactivators SRC-1, AIB-
1, SRA and the corepressors NCoR, SMRT and REA An overall down
regulation of all three ER subtypes was observed. ER-a was more highly 
expressed than-~ and -~ex (1000-fold and 100 fold respectively). Loss of 
ER-a was gradual with a steady decline in expression resulting in an overall 
loss of one third of the initial expression from month 1 to month 6. For both 
ER-~ subtypes, approximately two thirds of expression was lost after month 
1, following which, steady-state levels were observed. For the coregulator 
proteins, expression of AIB-1 was 10-fold greater than the others. AIB-1, 
SRC-1 and SRA all displayed an increase in expression, (approximately one 
quarter of the initial expression level), as did the corepressor REA In 
contrast the corepressors NCoR and SMRT retained steady-state levels 
showing minimal variation over this period. Alterations in the ratio of 
coactivators: corepressors and changes in ER subtype expression may 
influence the mechanism and/or rate by which TAM-sensitive cells give rise 
to a resistant phenotype. 

4.8 
ASSESSMENT OF MODULATOR ACTION ON DRUG-RESISTANT 
AND SENSITIVE CANCER CELLS USING DIELECTROPHORETIC 
METHODS 
Fatima H. Labeed1•2·', Michael P. Hughes1, Peter Charlton' and Helen M. 
Coley2 
1School of Engineering and 2 Postgraduate Medical School, University of 
Surrey, Guildford, Surrey GU2 7XH and 3 Xenova PLC, Slough. 
'corresponding author: tel. 01483 684536 fax: 01483 689395 email: 
f.labeed@surrey.ac.uk 

Several mechanisms may contribute to the multidrug resistant (MOR) 
phenotype seen in tumour cells, giving rise to broad spectrum cross
resistance to many anticancer agents. A common feature of MOR positive 
tumour cells is the over-expression of a 170kDa plasma membrane protein 
(P- glycoprotein). In addition to a drug pumping activity, Pgp has been 
shown to give rise to physical changes in MOR cells, relative to wild-type 
counterparts, such altered membrane fluidity. Dielectrophoresis (DEP) is the 
name given to the motion of polarised particles in non- uniform electric 
fields. When applied to suspensions of cells it can provide biophysical data, 
which correspond to physiological parameters such as cytoplasmic ionic 
strength and membrane morphology and surface area. DEP has been used in 
separating breast cancer cells from whole blood (]) and to measure 
membrane changes accompanying differentiation of erythroleukaemic cells 
(2). Previous studies using flow cytometry and a membrane potential 
sensitive dye indicated that MOR leukaemic cells showed a lower membrane 
potential than parental cells (3). 
We have examined human drug sensitive and MOR cancer cell lines: 
myelogenous leukaemia (K562, K562AR) and breast cancer (MCF-7, MCF-
7mdr, MDRJ transfected). MIT cytotoxicity testing and Western blotting for 
presence of Pgp was used to confirm the drug resistant phenotypes. For DEP 
analysis, cells were re-suspended in iso-osmotic sucrose/ glucose solution 
adjusted to 2.5mS/ m by the addition of PBS. Dielectrophoretic response was 
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5.7 
CHEMORADIOTHERAPY: A SIGNIFICANT ADVANCE IN THE 
TREATMENT OF CERVICAL CANCER 
John A Green', John M Kirwan', Jayne F Tierney2, Paul Symonds'', Lydia 
Fresco' Mandy Collingwood', Christopher J Williams· 
I University of Liverpool, 2 MRC Clinical Trials Unit, London, 3 University 
of Leicester, 4 Cochrane Gynaecological Cancer Review Group 

Summary 
Background Our aim was to review the effects of chemoradiotherapy on 
overall and progression-free survival, local and distant control, and acute and 
late toxicity in patients with cervical cancer. 
Methods With the methodology of the Cochrane Collaboration, we did a 
systematic review of all known randomised controlled trials done between 
1981 and 2000 (17 published, two unpublished) of chemoradiation for 
cervical cancer. 
Findings The trials included 4580 randomised patients, and 2865-3611 
patients (62-78%) were available for analysis. Cisplatin was the most 
common agent used. The findings suggest that chemoradiation improves 
overall survival (hazard ratio 0.71, p<0.0001), whether platinum was used 
(0.70, p<0.0001) or not (0.81, p=0.20). A greater beneficial effect was seen 
in trials that included a high proportion of stage I and II patients (p=0.009). 
An improvement in progression-free survival was also seen with 
chemoradiation (0.61, p<0.0001). Thus, the absolute benefit in progression
free and overall survival was 16% (95% Cl 13-19) and 12% (8-16), 
respectively. A significant benefit of chemoradiation on both local ( odds 
ratio 0.61, p< 0.0001) and distant recurrence (0.57, p<0.0001) was also 
recorded. Grade 3 or 4 haematological (odds ratio 1.49-8.60) and 
gastrointestinal (2.22) toxicities were significantly greater in the concomitant 
chemoradiation group than the control group. There was insufficient data to 
establish whether late toxicity was increased in the concomitant 
chemoradiation group. 
Interpretation Concomitant chemotherapy and radiotherapy improves 
overall and progression-free survival and reduces local and distant recurrence 
in selected patients with cervical cancer, which may give a cytotoxic and 
sensitisation effect. 

5.8 
NEOADJlN ANT CHEMOTHERAPY FOLLOWED BY 
RADIOTHERAPY FOR LOCALLY ADV AN CED CERVIX CANCER: 
A META-ANALYSIS USING INDIVIDUAL PATIENT DATA FROM 
RANDOMISED CONTROLLED TRIALS (RCTS). 
1 JF Tierney*, 1LA Stewart, for the Neoadjuvant Chemotherapy for Cervix 
Cancer Meta-analysis Collaboration (NACCMA Collaboration). 
1MRC Clinical Trials Unit, 222 Euston Road, London NWl 2DA, UK. 

The NACCMA Collaboration initiated a systematic review and meta-analysis 
to assess the role of neoadjuvant chemotherapy followed by radiotherapy for 
locally advanced cervix cancer. These preliminary results are based on 
updated individual patient data from 15 RCTs, conducted world-wide, that 
compared neoadjuvant chemotherapy plus radiotherapy with radiotherapy 
alone. 1605 patients and 911 deaths were included. 

Absolute Effect 
Trial Group HR at 5 years (95% Effect Interaction 

(95%CI) Cis) P-value P-value 

Dose intensity 
<25mg/m2 1.10 (0.90- -3% (from -10 
trials 1.33) to 4%) 0.36 
~25mg/m2 0.88 (0. 73- 4% (from -2 to 
trials 1.05) 10%) 0.16 0.06 

Chemotherapy 
cycle length 
>2 week cycle 1.15 (0 96c -5% (from -12 
length trials 1.38) to 1%) 0.13 

2 week cycle 0.80 (0.66- 8% (from -1 to 
length trials 0.97) 14%) 0.02 0.008 

The overall results showed no significant benefit of neoadjuvant 
chemotherapy (HR=l.01, 95%CI=0.88-l.15, p=0.913). A high level of 

statistical heterogeneity (p=0.001) makes it questionable whether all trials 
should be pooled in this way. This heterogeneity across trials can be 
explained largely by differences in cisplatin dose intensity and to a greater 
degree by differences in chemotherapy cycle length across trials (but not by 
the cisplatin total dose or use of adjuvant chemotherapy). Trials using a 
higher dose intensity and shorter cycle length appeared to increase survival, 
while a lower dose intensity and a longer cycle length, appeared to reduce 
survival. This was also true for local, distant and overall progression-free 
survival. There was no good evidence that patient subgroups defined by age, 
stage, histology, grade or performance status, benefited more or less from 
neaodjuvant chemotherapy. These preliminary results suggest that 
neoadjuvant chemotherapy may induce both benefit and harm depending on 
how it is administered. Extra data has now been obtained and an updated 
analysis will be presented. This will include additional analyses relating to 
duration of treatment. 

6.1 
THE ULKG L Y09 ADV AN CED HODGKIN'S DISEASE TRlAL: 
INITIAL DATA ON TREATMENT INTENSITY AND TOXICITY 
(ISRCTN 97144519). 
P. Johnson*, J. Radford, M. Cullen, M. Sydes, D. Ryder, P. Smith, S. Clawson, 
S. Stenning & B. Hancock on behalf of the UKLG L Y09 collaborators. MRC 
Clinical Trials Unit, London, NWl 2DA, UK. 

Background: Between 04/1997 and 09/2001, 807 patients (pts) with advanced 
(stage IIAX-IV) Hodgkin's disease were randomised in the L Y09 trial. 
Treatment: The trial compared standard ABVD against one of 2 regimens: 
Alternating ChlVPP/PABIOE or Hybrid ChlVPP/EVA. 6 cycles of 
chemotherapy were given (+2 extra &/or involved-field radiotherapy, if 
indicated). Intended dose intensities of the drugs per 2 cycles are given below: 

Alternating 
Drug ABVD(8wks) (7wks) Hybrid (8wks) 
Doxorubicin 100mg/m2 40mg/m2 lO0mg/m2 

Vinblastine 24 mg/m2 - 12 mg/m2 

Bleomycin 40,000 iu/m2 20,000 iu/m2 -
Dacarbazine 1,500 mg/m2 - -
Etoposide po - 600mg/m2 750mg/m2 

Vincristine - 2.8 mg/m2 2.8 mg/m2 

Chlorambucil po - 84mg/m2 84 mg/m2 

Procarbazine po - 400 mg/m2 l,260mg/m2 

Prednisolone po - 9,600 mg/m2 700mg/m2 

Results: Presented are total dose (TD) & dose intensity (DI) in the first 6 
cycles (n=757 completed 6 cycles by 12/2001) & toxicity for all pts with the 
post-chemotherapy assessment form completed & returned (n=687). Dose 
intensity & total dose: Chemotherapy was administered as per protocol with 
the majority of patients receiving at least 80% of the intended TD (73%) & 
DI (71 %) for all drugs. The patterns were similar across the treatment arms. 
Vinblastine & vincristine were most commonly reduced drugs. For 
doxorubicin, DI was 2:80% planned for 82% of patients in ABVD, 90% in 
Alternating, 86% in Hybrid. Half of patients allocated to Hybrid (55%) or 
ABVD (44%) received G-CSF 2:1 cycles, versus 28% of Alternating patients. 
Toxicity: Grade III/IV haematologic toxicity showed variation between arms: 
for Alternating 68%, Hybrid 50%; ABVD was 61% when randomised vs 
Alternating, 38% vs Hybrid, suggesting a centre effect. When ABVD was 
analysed by size of centre, overall DI was 2:80% for all drugs for 64% of 
patients treated at small (n<l0pts), 70% medium (10-19pts) & 60% large 
(20+ pts) centres; doxorubicin DI was 2:80% for 83%, 84% & 80% 
respectively. Grd III/IV haematological toxicity was 52%, 62% & 50% by 
centre size. Other toxicities were comparable, but Grd III/IV infection & 
mucositis were more frequent with Hybrid. Conclusions: This trial shows 
that intensive chemotherapy with curative intent can be tested in a large 
multicentre trial with a high degree of compliance to protocol. There was no 
evidence of significant differences in compliance according to centre size, but 
the use of growth factors and haematologic toxicity were heterogeneous 
across the treatment arms. 
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