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Results: No animals showed any neurologic abnormalities before re-irra-
diation. RM occurred in 22 control animals after a median latency of 117
days (92-212 days) from second dose. In contrast, only 5 treated rats devel-
oped RM (after 108-174 days) within 270 days, p<0.05. ED50 was 18.5 Gy
(95% confidence interval 17.2-19.6 Gy) in the control group versus 24.6 Gy
(22.1-58 Gy) in the treatment group. However, within comparably iradiated
groups, i.e. 17-23 Gy, 11 rats receiving IGF-1 plus amifostine (6/11 received
23 Gy) versus none of the control rats died of unknown causes within 30
days after re-imadiation. Gross and histopathologic lesions in these rats that
died unexpectedily were insufficient to determine the cause of death.

Concluslon: The experimental data revealed supra-additive effects of
IGF-1 and amifostine in reducing radiation neurotoxicity resutting in increas-
ing the ED50 by more than 30%. This finding strengthens the evidence that
brief therapeutic intervention can decrease radiation-induced neurotoxicity.
However, unexpected from our earlier study in previous unirradiated rats,
the regimen also induced mortality in re-irradiation setting. Further studies
will be undertaken to optimize the regimen.
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EGF-receptor tyrosine kinase inhibitlon combined with
fractionated radiotherapy In human squamous cell
carcinoma xenografts

M. Baumann'2, M. Krause', J. Ahrens’, D. Zips', A. Dérfler?,

W. Eichler!, P. Geyer!, C. Petersen’, F. Hilberg®. ? University Hospital,
Radiation Oncology, Dresden, Germany; 2 University Hospital,
Experimental Center, Dresden, Germany; 3 Boehringer ingelheim,
Austria

Purpose: Proliferation of clonogenic tumour cells during fractionated irra-
diation is a major cause.of local failure in squamous cell carcinoma (SCC).
The EGFR signal transduction pathway has been suggested to play an
important regulative role in this process. The aim of our study was to inves-
tigate whether specific inhibition of the EGFR-TK by BIBX1382BS improves
the results of fractionated irradiation of EGFR-positive FaDu hSCC in nude
mice.

Methods: Proliferation rate, cell cycle distribution and BrdUrd-Ll, and
clonogenic cell survival were determined in vitro after application of 5 umol/
BiBX1382B8 or carrier. Tumor-bearing nude mice received BIBX1382BS
(50 mg/kg/d) alone or simultaneously with fractionated RT. Experimental
endpoint was tumor growth delay. in addition histological investigations on
BrdU-LI, Ki67-Ll, necrosis and apoptosis were performed.

Results: In line with histological and FCM results showing a decreased
BrdUrd labelling and accumulation of cells in G1, BIBX1382BS significantly
decreased the growth of FaDu cells in vitro and of FaDu tumors in nude mice.
In vitro BIBX1382BS was slightly cytotoxic. When given simultaneously to
15x2 Gy, BIBX1382BS had no effect on tumor growth delay.

Conclusion: EGFR-TK inhibitor BIBX1382BS significantly decreases
proliferation of FaDu tumors. Results after a short course of fractionated RT

were not improved. However, as repopulation of clonogenic cells in FaDu *

tumors has been shown to accelerate after 3 weeks of fractionated RT,

it appears possibly that combined treatment may be more effective after

longer overall treatment times. This question is currently investigated.
Supported in part by Boehringer Ingelheim Austria
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Reduced DNA-dependent protein kinase activity in two cell
lines derived from individuals with radionecrosls

S. Loong', N.A.C.S. Wong?, H. Monaghan?, D.J. Harrison?, A. Price’.
Department of ! Oncology; 2 Pathology, University of Edinburgh, UK

Background: Late normal tissue toxicity limits the dose of radical radiother-
apy. In. mammalian models, radiosensitivity is almost invariably associated
with DNA repair defects. To investigate the role of this phenotype in late
radionecrosis, we have examined the activity of enzymes involved.in non-
homotogous endjaining (NHEJ) and double-strand break repair in cell lines
derived from patients with late radiation injury.

Alm: To assess the effect of NHEJ enzyme activity on late radiation injury.

Methods: Patients with necrosis (grade 4 or 5 RTOG late morbidity)
after radical radiotherapy were identified from the departmental database
of patients treated since 1974 Sections from paraffin-fixed archivat blocks
wore stained with antibodies ‘against enzymes involved in NHEJ. EBV-
transformed lymphoblastoid ‘cell lines were derived from 5 patients who
sustained ‘injury at "safe" doses.: Control cell lines were obtained from 3
patients without cancer. Post-radiation viability was assessed by colori-
metric absorbance. DNA-dependent protein kinase (DNA-PK) activity was
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assayed with biotinylated peptide substrate NHEJ enzyme expression was
determined by immunoblotting.

Results: Post-radiation viability in cell lines (LBO003 and LB0O004) de-
rived fron two patients with radionecrosis was intermediate between an
ataxia-telangiectasia cell line and normal controls. These two cell lines
exhibited 8-fold reduction in DNA-PK activity. Sections, from a post-radiation
cervix biopsy in one patient, and the bilateral breast cancers in the second,
showed no evidence of staining with antibodies against DNA-PKcs. NHEJ
enzymes were expressed in all cell lines.

Conclusion: These data suggest reduced DNA-PK activity may be
implicated in late radiation injury in some patients.
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Combination of the TRAIL death ligand with ionizing
radiation - rationale and efficacy

C.Belka', B. Schmitt', P. Marini', J. Rudner?, M. Bamberg',
K. Schulze-Osthoff?, W. Budach. ? Uni Tuebingen, Radiation Oncology,
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Rationale: A combination ot antitumor approaches acting on different death
pathways seems ideal for increasing therapeutic responses, especially when
defined resistance mechanisms interfere with individual cellular processes.

Materlals and methods: Apoptosis induced by TRAIL or ionzing radiation
(XRT) alone or in combination was analyzed by FACS. Caspase-8/-9 and
BID activation was analyzed by westemn biotting. Mitochondiral damage was
inhibited by overexpression of Bcl-2

Results: Both TRAIL and XRT induced activation of caspase-8, cas-
pase-3, BID- and mitochondrial potential loss. TRAIL induced apoptosis
required caspase-8, whereas it was not essential for radiation induced
apoptosis. Inhibition of mitochondrial damage by Bcl-2 abrogated XRT in-
duced apoptosis and caspase activation, but attenuated TRAIL induced
apoptosis only. Combined treatment TRAIL/XRT exerted additive apoptotic
effects in control cells, whereas synergistic effects occurred in cells overex-
pressing Bcl-2. A strong effect of TRAIL on radiation induced clonogenic celt
death was found. Similar data were obtained with solid tumor lines (MCF-7,
R30C, Colo 824, BT474 (Breast) A549 (Lung) Fabu, SCC4, SCC9 (H&N)
HT29 (Rectum). All lines ‘except Colo 824 were apoptosis resistant when
irratiated with 10 Gy. However TRAIL induced cell death.in SCC4, R30C,
HT 29, A549, BT474, FaDu. No response was detectable in fibroblasts.
Preirradiation induced strongly increased TRAIL effects in R30C and SCC4
cells

Conclusion: The TRAIL death ligand seems to be of high potential value
for a combination with ionizing radiation in tumor therapy.
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Evidence for the p53 tumour suppressor protein as a direct
sensor of DNA damage -

R. Bristow, S. Al-Rashid, F. Jalali, L. Lilge. Princess Margaret Hospital
(UHN) and University Toronto, Radiation Oncology and Medical
Biophysics, Toronto, Canada

Mammalian cells delay their celt cycle progression after DNA damage (ie.
G1 and G2 cell-cycle checkpoints), presumably to allow time for DNA
repair, thereby maintaining their genomic integrity. Molecular data exists to
suggest that focal DNA repalr protein-protein interactions (ie. rads0-mreft;
rad51-BRCA1) occur within the nuclei of irradiated cells at sites of DNA-dsb
following IR, but whether these focal interactions occur secondary to direct
signals and interactions with DNA damage checkpoint sensing protein (ie.
p53, ATM) is unknown. Indeed, the wild type p53 G1-checkpoint can be
activated with as little as one DNA-dsb and cause a permanent G1 arrest
in lethally irradiated fibroblasts. As yet, direct evidence that the p53 protein
can sense and activate DNA-dsb repair following irradiation as part of a
DNA damage :checkpoint response is lacking. To test the hypothesis that
the p53 protein can sense DNA breaks in vivo, we have obtained data using
quantitative immunofiuorescence, confocal microscopy with antibodies to
specific phospho-forms of p53. In a dose-responsive manner, normal human
fibroblasts irradiated in plateau phase (ie. GM05757)-:show an accumulation
of discrete nuclear foci. when stained with an antibody to the serine-15
phosphorylated form of p53 (ie. ser15-p53) which is a form activated by
IR in an ATM-dependent manner. Dose-responsive. focl can be observed
within 30 minutes of IR-exposure, suggesting that p53 rapidly- localizes to
sites of IR-induced damage: A kinetic ‘study of ser15-p53 accumulation
in GMO05757 cells suggest that despite-a rapid induction of :seri5-p53
following IR, a high level of residual foci remain at 24:hours which correlates
to the level of rads0: foci. Rad51 foci are not dose-responsive and are
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invariant over the same time period. Ser15-p53 foci were not observed in
ATM-/- fibroblasts (GM05823) cells, but are present in Nijmegen Breakage
Syndrome fibroblasts (GM07166) Current experiments are underway to
correlate the number of ser15-p53, rad51 and rad50 foci in a panel of
fibroblasts with biochemical DNA rejoining assays {CFGE) and overall cell
survival and may possibly provide a predictive assay for mammalian cell
radiosensitivity.
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Bicalutamide (‘casodex’) 150 mg as adjuvant to radiotherapy
in localised or locally advanced prostate cancer

C. Tymell!, H. Payne?, M. Wirth3, P. Iversen®, W. See’, D. McLeod®,
B.-E. Persson’, K. Carroft®, ! Plymouth Oncology Centre, Plymouth, United
Kingdom; 2 The Middlesex Hospital; London, United Kingdom; ® Technical
University of Desden, Drasden, Germany; * University of Copentiagen,
Copsnhagen, Denmark; ¥ Medical College of Wiscorisin, Milwaukee, USA;
6 Witer Reed Army Medical Center, Washington DC, USA; 7 AstraZeneca,
Sodertélje, Sweden; & AstraZeneca, Macclestields, United Kingdom

Objectives: The efficacy and tolerability of bicalutamide (Casodex’) 150
mg (a non-steroidal antiandrogen) as immediate therapy or as adjuvant to
therapy of curative intent in localised or focally advanced prostate cancer
has been evaluated in the world's largest randomised, double-blind clinical
trial programme in prostate cancer.

Patients and ‘Methods: Prostate cancer patients (n=8113) with neg-
ative bone scans were enrolled from N. America (n=3292), Scandinavia
(n=1218), and Europe, S. Africa, Australia and Mexico (n=3603). Patients
were randomised to receive bicalutarmide 150 mg/day {n-=4052) or placebo
(n=4061), plus standard care of radical prostatectomy (55%), radiotherapy
(17%) or watchful waiting-(28%). Objective disease progression was deter-
mined by bone scan, CT scan, ultrasound or MRI. Deaths from any cause in
the absence of progression were counted as objective progressions, PSA
progression was not a criterion for objective progression. A planned, pooled
analysis of ail 3 trials was performed on an intent-to-treat basis using a Cox
proportionat hazards regression model for progression-free survival.

Results: At a-median follow-up of 3 years, bicalutamide 150 mg plus
standard care significantly reduced the risk of disease progressiori by
42% compared with standard care alone (HR 0.58; 95% Cl 0.51, 0.66;
p<<0.0001). Of 922 patients with objective progression, 363 progressed
on bicalutamide and 559 on standard .care alone. Reductions in risk were
seen across the entire patient popuiation, regardiess of underlying therapy
(radical prostatectomy, radiation therapy or watchful waiting) or disease
stage. Of the 1,358 patients who received radiotherapy, 178 patients pro-
gressed (75 bicalutamide; 103 standard care alone). The most frequently
reported side effects of bicalutamide were gynaecomastia and breast pain.
Survival data were immature with 6% overali mortality and <2% of patients
dying due to prostate cancer.

Conclusions: Radiotherapy with adjuvant bicalutamide 150 mg, in men
with tocalised or locally advanced prostate cancer, reduces the risk of
disease progression. These findings are consistent with those reported by
Bolta, showing that adjuvant hormonal treatment with goserelin ('Zojadex’)
and radiotherapy reduced disease progression and significantly improved
overall survival compared with radiotherapy alone.

‘Casodex’ and 'Zoladex' are trade marks of the AstraZeneca group of
companies

References
[Bolia M et al. Eur Urol 1999;35:23-25.]
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A randomised trial of two radiotherapy schedules in the
adjuvant treatment of stage | seminoma (MRC TE18)

W.G. Jones', S.D, Fossa?, G.M. Mead®, J.T, Roberts*, M. Sokal5,

S. Naylor®, S.P. Stenning®. " Cookridge Hospital; Clinical Oncology, Leeds,
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Ceritre for Cancer Treaiment, Clinical Oncology, Newcastie-upon-Tyne,
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Background: Adjuvant post-orchidectomy radiotherapy (RT) cures the ma-
jority of patients (pts) with stage | seminoma, but as approximately 80%
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would remain retapse-free on surveillance alone, minimising RT - and hence
morbidity and second cancer risk - is a worthwhile aim,

Methods: Pts were randomised within 8 weeks (wks) of orchidectomy to
receive 20 Gy in 10 fractions over 2 wks or 30 Gy in 15 fractions over 3
wks. They were asked 1o complete a symptom diary card daily for 4 wks
after starting RT and weekly for a further 8 wks, and quality of life forms
(EORTC QLQ-C30+testis cancer module) at-0,3,6,12 and 24 months. The
primary endpoint was the relapse-free rate.

Results: Between Jan 1995 and Jan 1998, 625 pis were randomlsed
from 45 centres worldwide. The groups were well balanced with respect to
baseline characteristics and 98% of pts in each treatment: group received
their allocated treatment. Four wks after the start of RT significantly more
30Gy patients reported moderate or severe lethargy (20% vs 5%) and an
inability to carry out normal work (46% vs 28%)}, however by 12 wks, levels
in the randomised groups were similar. With a median foliow-up time of 37
months, 8 relapses have been reported in the 30 Gy group and 10 in the 20
Gy group {HR=1.27, 80% Ct {0.58, 2.8)). The difference In.2 year relapse
rates is 0.3%, 90% Ci (-1.9%, 2.5%) i.e. the probability that true difference
exceeds 2.5% is < 5%. A further 393 patients have been randomised with
respect to the same RT doses within a subsequent trial (MRC TE19) of
whom 6 (30Gy 5;20Gy 1) have relapsed; analysing alt 1018 patients the
difference in relapse rates at 2 years is 0.8% in favour of the. 20 Gy group,
with the upper 90% Cl excluding differences of more than.1.3%.

Conclusions: This randomised trial has confirmed that. 20 Gy in 10
fractions is uniikely to produce relapse rates more than 2% higher than for
standard 30Gy RT and reductions in morbidity enable patients to return to
work more rapidly.
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Quality of life (QL) in patients with good pro
metastatic mafignant germ cell tumour (MGC
of 4 chemotherapy schedules (EORTC 30941 MRC t820)

S.D. Fossa. The Norwegian Radium Hospital, Dept. of Clinical Research,
Oslo, Norway
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Aim: To compare by a 2x2 factorial design QL. after 3 or-4 cycles BEP
(Bleomycin/Etoposide/Cisplatin) chemotherapy, being -applied over 3 ot 5
days. Methods: In 30841/TE20 (JCO, 19; 1629, 2001) QL was evaluated by
the EORTC QLQ C-30 questiennaire (version 2.0) and a testicutar cancer
(TC) module prior to chemotherapy and at 3, 6 and 12 months thereafter. A
mixed model was applied for statistical analysis of QL patterns during the
first year. Statistically significant changes of ~10 effect points were defined
as clinically significant.

Results: 666 of 812 patients were evaluable for QL. Global QL 'is
significantly decreased at month 3 in all groups relative to baseline, the
impact is less for 3-cycle regimens and is more for 3-day regimens. The bést
tolerated regimen appears {0 be 3 cycles/Sdays. There was a significant
worsening at 3 months for physical, role and. social functioning -and for
fatigue, dyspnoea and appetite loss. Nausea/vomiting at 3 months was
worst for the 4 cycles/3days regimen and was best for the. 3cycles/5days
regimen. Tinnitus was much increased at 3 months with the 4:cycles/3days
regimen. Sexual problems were more frequent during treatment on the 4
cycle regimens. Recovery of side effects was rapid after discontinuation
of chemotherapy except for peripheral neuropathy (PN). and Raynaud
phenomena (RP) which were worst at the 6 moiths assessmeht. One year
after treatment start, QL. was generally slightly better than at trestment start
without differences between the 4 schedules. Role and emotional function
were even better than at diagnosis, whereas PN and RP-rerviained clinically
relevant problems, as was tinnitus, if 4 cycles were given during 3 days..

Conclusion: if 4 BEP cycles are needed, chemotherapy should be given
during 5 days per cycle to maintain optimal QL. during chemotherapy and
up to 1 year after treatment. Problems with nausea/vomiting and tinnitus at
3 months can be reduced if BEP chemotherapy is applied as a 3 cycles/5
days regimen.
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Favourable psa outcome in patients with targe prostates or
moderate risk prostate cancer treated by a combination
brachytherapy and neoadjuvant hormonat therapy

N. Stone', R. Stock2, S. Hong2. ! Mount Sinai School of Medicine,
Urology, New York, USA; 2 Mount Sinai School of Medicine, Radiation
Oncology, New York, USA

Purpose: Patients with localized prostate cancer electing permanent
brachytherapy may have an inferior outcome if they present with a large



