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with the new treatment schedule. This identified a number of biological
processes associated with outcome. One of the most prominent biological
features associated with survival was overexpression of the epidermal
growth factor receptor gene (EGFR). Thus, targeting the EGFR-pathway
for which several specific small molecule inhibitors are in clinical evaluation
may improve outcome. Most interestingly, a correlated gene set was
reminiscent of a “self-renewal” signature defined in a mouse model for
leukemia (Krivtsov et al., 2006) that may be indicative of the tumor stem cell
population within glioblastoma. The tumor stem cell concept suggests that
these cells represent the source of tumor propagation and thus need to be
eradicated for successful cure of the patients. This self-renewal signature
was associated with worse outcome in patients treated with the combination
therapy. This finding may provide first evidence that glioma stem cells are
implicated in resistance to chemoradiation therapy in an uniformly treated
cohort of glioblastoma patients. Other biological processes associated with
outcome are linked to “tumor-host interaction” and comprise tumor stroma,
characterized by markers for tumor blood vessels, and innate immune
response, that may have important implications for anti-angiogenic therapy
and tumor vaccination efforts. Taken together, molecular tumor profiling of
uniformly treated patients has provided important insights into mechanisms
of chemoradiation resistance that will allow improvement of individualized
treatment strategies.
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Targeted intratumoural toxins: background and first clinical results

M. Westphal. Universitdtskrankenhaus Eppendorf, Neurochirurgische
Universitétsklinik und Poliklinik, Hamburg, Germany

Targeted toxins for direct intratumoral delivery into brain tumors rely on
two concepts: compartmental selectivity of the targeted molecule and
distribution of the agent throughout the tumor due to convective priciples.
The whole concept called convection enhanced delivery has been tested
in a complex matrix of reagents and clinical settings. Three toxins were
generated from a permutated pseudomonas exotoxin (PSET) from which
the binding domain was deleted and replaced by a ligand which would bind
to a selectively overexpressed receptor on the surface of glioma cells. The
substances are IL-4-PSET, IL-13-PSET and TGFo-PSET. Another such
molecule is a conjugate of transferrin and diphtheria toxin.

The delivery of these agents is achieved by stereotactically placed
intraparanchymal catheters connected to a pump which will deliver volumes
up to 12 ul per minute to generate a slow centrifugal flow of the reagents
and over days achieve a large area of distribution.

The IL-4-PSET has been used for direct intratumoral infusion and has
completed a phase Il which still awaits publication. Likewise has TGFa-
PSET gone through a phase Il, awaits final analysis of the data and
further development. The only phase Ill trials were undertaken with IL-13-
PSET (cintredekin besudotox, PRECISE trial) and Transferrin-diptheria
toxin (TransMID-tiral).

The PRECISE trial was carried out in the post-resection recurrent glioblas-
toma setting where up to four catheters were placed intraparenchymally
around the resection cavity. Authorities prescribed as comparator for local
treatment for recurrent disease Gliadel Wafer. After 215 analysed patients,
the overall median survival was 36.4 weeks meaning that the IL-13
compund was indeed more than 25% better than the published prescribed
control. However, in a situation where also the control increased to 35.3
weeks (better resections, more experience with the wafers) the study came
out inconclusive.

The TransMID trial was based on the intratumoral infusion of the agent
via two catheters in non-resectable recurrent tumors in patients with good
Karnofsky. This is a very select group of patients resulting in slow accrual.
After some more than 50% of the patients were entered and an early
interim analysis was prescribed, it appeared to the data monitoring board
that the likelhood that the reagent will meet its target was very small so it
was recommended to hold the study.

The development of toxin conjugated targets for intratumoral delivery for
gliomas is very slow and in addition a very complex process because a very
complex and diverse matrix of parameters such as tissue characteristics,
catheter design, target selectivity, solubility and many more need to be
evaluated and of these only a fraction has been sufficiently analyzed in
the current trials. It is likely that convection as a delivery method with
the adequate planning tools for catheter placement and modelling of drug
distribution can find a place in invasive brain tumor treatment or treatment
of other neurological diseases. Whether the reagents tested so far have
the required properties of selectivity, efficacy, stability, permeability is still
an open question because there are too many uncertainties as to why the
trials have been as inconclusive as they have up to the present state.
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Targeted therapies and anti-angiogenic treatments in newly
diagnosed malignant glioma

R. Stupp!, M.J. van den Bent?, R.O. Mirimanoff®, A.A. Brandes*,
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Oncology, Rotterdam, The Netherlands;  University Hospital (CHUV)
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Better molecular understanding and compelling preclinical rational have led
to identification of a number of novel “drugable” targets in malignant glioma.
However and despite initial promise, when these drugs were tested in
randomized trials in recurrent glioma, they failed to demonstrate consistent
anti-tumor activity. Absence of the target in many tumors, inadequate
pharmacokinetics or insufficient penetration through the blood-brain barrier,
and inability of measuring a cytostatic rather than a cytotoxic effect may be
reasons for the apparent lack of activity. Importantly, redundant pathways
and escape mechanisms, and primarily resistant (stem) cells contribute to
treatment failure. Duration of treatment exposure in the recurrent setting
may be too short to demonstrate a clinically meaningful anti-tumor effect.
Testing novel biological compounds in newly diagnosed glioma may be
a more successful avenue. The current standard of care of radiotherapy
(£ concomitant temozolomide chemotherapy) adds complexity, as novel
agents need to be evaluated with simultaneous administration of cytotoxic
chemotherapy and irradiation. This may lead to increased acute and
unpredictable late toxicity. However, preclinical rational also suggests
synergy of concomitant administration with chemo- and or radiotherapy.
Bevacizumab, a monoclonal anti-VEGF antibody has never shown to
possess single agent activity against any solid tumor, and cetuximab,
a monoclonal anti-EGFR antibody is most effective in combination with
chemotherapy or radiation.

The schedule of administration may be of importance, e.g. inhibition of
the cell cycle by an EGFR inhibitor may render the tumor cells less
susceptible to certain chemotherapy agents. Concomitant administration
of an anti-EGFR antibody and radiotherapy will increase the antitumor
effect (radiosensitization, as demonstrated for head and neck cancer), while
adding an EGFR inhibitor with chemotherapy has failed to prolong survival
(in head and neck cancer and non-small cell lung cancer). There is some
evidence that anti-angiogenic and anti-vascular agents may selectively
normalize tumor vasculature, decreasing edema and intratumoral pressure,
consecutively leading to better perfusion of cytotoxic agents and increased
anti-tumor effect. Improved tumor oxygenation and cell cycle arrest in G2-M
phase make tumor cells more susceptible to irradiation.

A number of uncontrolled pilot phase trials of anti-angiogenic compounds
and concomitant chemoradiotherapy in glioblastoma have recently been
completed or are ongoing. Cilengitide, a pentapeptide targeting tumor-
specifc alphaVbeta3 and alphaVbeta5 integrins has shown some promise
in combination with TMZ/RT in newly diagnosed glioblastoma. Ongoing
trials are investigating the addition of the protein kinase C (PKC) inhibitor
enzastaurin, the VEGFR tyrosine kinase inhibitor (TKI) vatalanib (PTK787)
or the combined VEGFR and EGFR TKI vandetinib (ZD6474). However, in
order to identify antitumor activity surrogate endpoints including modern
imaging, perfusion MRI or amino-acid PET and a randomized phase
Il design should be considered and correlations with molecular target
validation should be sought.
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Treatment options for glioblastoma failing standard first-line
treatment

W. Wick. University of Heidelberg, Neurooncology, Heidelberg, Germany

Primary treatment with radiotherapy and concomitant and adjuvant temo-
zolomide has resulted in a progression-free survival (PFS) of 7.2 months
in the experimental arms of EORTC 26981/NCIC CE3 newly diagnosed
glioblastoma. Salvage therapies in this study added another 7.4 months.
This observation highlights the importance of second-line treatment to
improve overall survival and illustrate that current treatment concepts can
be improved. Interestingly, patients who were stable for a longer time after
primary temozolomide treatment may have another prolonged stabilization
on second-line TMZ therapy. Moreover, evidence from one-armed trials
suggests that TMZ at dose-dense regimens may be more efficacious
than conventional dosing schedules. At recurrence, a reoperation should
generally be considered. Further a second radiotherapy, in circumscribed
tumors or out-of-field recurrences or at a longer interval from primary
treatment (>12 months) should be evaluated. Chemotherapy has a defined
role at recurrence. In addition to the intensified temozolomide protocols
that might be effective not only after completion of standard treatment but
also in pateinst that progress under standard temozolomide nitrosourea-
containing protocols should be considered. Interstitial treatment with BCNU
(Gliadel) exhibited only marginal efficacy in a randomized study and is
therefore not considered outside clinical studies. Outside clinical studies
the combination of imatinib-mesylate (Gleevec) and hydroxyurea is used.
Results of the direct comparison to hydroxyurea alone are expected. The
randomized immunotoxine studies have been negative (IL-13/Precise) or
prematurely terminated (Transmid). The same applies for a randomized
trial comparing the antiangiogenic compound Enzastaurin and CCNU.
Generally, prospective studies analyzing the inhibition of migration, invasion
and angiogenesis are lacking. Therefore, substances such as Enzastaurin,
Cilengitide and Avastin should be analyzed within clinical studies. The latter
has exerted interest because of an unusual high response rate of 61% in a
unicenter study in combination with irinotecan. An EORTC study comparing
CCNU and CCNU plus Avastin is currently under preparation. There are
no new results on somatic gene therapy from randomized studies. Novel
approaches include pathway inhibitors tackling the EGF receptor signalling
(nimotuzumab), PI3-Kinase or mTOR (Temsirolimus).

Award lecture (Tue, 25 Sep, 17:00-17:45)
FECS Clinical Research Award Lecture
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The pivotal role of the surgical oncologist in the improvement of
cancer outcome

C. van de Velde. Leiden University Medical Centre, Afdeling Chirurgie,
Leiden, The Netherlands

Translational cancer research holds the promise to realize a paradigm
shift in medical technology and its therapeutic applications and effects.
Biomarkers can lead to better stratification of the patient and the tumor with
respect to e.g. metastatic behaviour leading to personalized treatments:
the extent of surgical resection and the use of additional treatments. These
approaches will lead to more effective treatments and therefore more cures
of our future patients. Surgeons play an important role in tumor/serum
banking to make this translation possible. The multidisciplinary approach
mandates the Commitment, Competence and Continuity of the surgical
oncologist but unlike the other team members the amount of skills can
make a major difference for the individual patient. Recent developments in
Quality Assurance both in clinical trials as well of by auditing processes
have made improvements that have a greater impact on survival than that
of any of the adjuvant therapies currently under study. Several examples in
gastric, colorectal and breast cancer will be given showing the immediate
advantage for the patient being part of such a programme. Quality
improvement not only translates into better loco-regional control but also
in close cooperation with the diagnostic modalities (radiology/pathology)
improves organ preservation and quality of life. Further and direct
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measurable improvements can be made by (inter)national outcome-based
quality improvements: one of the coordinating tasks of the European
Society of Surgical Oncology. Improvements should be made in analyses
identifying best practices and broad implementation of these. Technological
innovations are rapidly integrated leading to a continuous adaptation of
these. Our future surgical oncologists will be leaders in multidisciplinary
care and certainly not any more the ones who will treat first but have a
duty in quality control and assurance.
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DNA replication repair: molecular insights towards new approaches
to targeted anti-cancer therapy

T. Helleday. University of Oxford, Radiation oncology and biologyPRI
Churchill Hospital Headington, Oxford, United Kingdom

Background: Recent studies suggest the existence of tumorigenesis
barriers that slow or inhibit the progression of preneoplastic lesions
to neoplasia. It will be presented in this seminar how oncogenes are
responsible for induction of the DNA damage checkpoint pathway leading
to apoptosis, cell cycle arrest as well as oncogene-induced senescence.
Results: We show that overexpression of the oncogene cyclin E is
associated with signs of DNA replication stress, such as reduced replication
elongation and prematurely terminated DNA replication forks that are
associated with DNA double strand breaks (DSBs). The replication lesions
caused by oncogenes are tumour specific and indicate that an increase in
DNA damage is associated with tumour development. Oncogene-induced
DNA replication lesions are also similar to those produced during radiation-
or chemotherapy to kill tumour cells. A new concept for cancer therapy
is to amplify endogenous DNA single-strand breaks, to specifically kill
tumour cells. This can be achieved following inhibition of Poly(ADP-ribose)
polymerase (PARP). Here, we provide an example how endogenous tumour
lesions may be amplified to kill tumour cells; this idea has been put
into practice for cells that are mutated in the breast cancer susceptibility
genes BRCA1 or BRCA2, encoding proteins involved in homologous
recombination repair. Heterozygous carriers of a mutation in one of these
have a considerably increased risk of breast or ovarian cancers that arise
from cells that have lost the wild type copy. The loss of homologous
recombination accelerates genetic instability, which likely drives the cancer
development. We show that homologous recombination defective cell lines
are sensitive to a PARP inhibitor, in particular those homozygous for the
BRCA2 mutation. These cells were 100—1000 fold more sensitive to PARP
inhibitors than the heterozygote or the wild-type cell lines and regression
of tumours derived from BRCA2 mutated cells was observed.
Conclusions: The use of an inhibitor of a DNA repair enzyme alone,
to enhance oncogene-induced DNA lesions to selectively kill a tumour
represents a new concept in cancer treatment. In this lecture, novel anti
cancer treatments using the same concept will also be presented.
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Should the coordination of the European cancer research and care
be built on national programmes?

C. Lombardo. Belgium
Abstract not received.
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Network analysis of cellular signalling

F.M. White', P. Huang', W.K. Cavenee?, F.B. Furnari?. "MIT, Biological
Engineering, Cambridge, USA; 2Ludwig Institute for Cancer Research
UCSD, Medicine and Cancer Center, La Jolla, USA

Background: EGFRUVIII is a truncated mutant of the epidermal growth
factor receptor (EGFR) which is implicated in the progression of
glioblastoma multiforme. While much work has been done to elucidate the
pathways initiated by EGFRVIII, the global map of its signaling network





