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non-randomised studies, primarily evaluating safety and immunological
responses to treatment. Five studies described grade III/IV flu-like
symptoms and gastro-intestinal events in 7−30% of patients. Anti-CA-125
antibodies and CA-125 specific T-lymphocytes were frequently detected,
albeit response rates varied between studies. Despite the promising
immunological responses in these studies, two randomised placebo
controlled trials found equal progression free and/or overall survival rates
for patients treated with placebo or CA-125 directed antibody.
Antigen-specific active immunotherapy studies were generally small phase I
or II studies primarily investigating safety and immunogenicity of a
vaccine. Overall, treatment was well-tolerated, with local inflammatory side
effects at the site of immunisation most frequently reported. Anti-tumour
immune responses, i.e. tumour-specific antibodies and T-lymphocytes,
were induced by most strategies studied. Whether these are also clinically
active, still has to be evaluated in large randomised controlled trials.
Conclusion: A general observation of this review, which forms a
major limitation for reliable conclusions regarding the achievability of
immunotherapy as a treatment for ovarian cancer, is the lack of uniformity
in trial conduct, clinical and immunological response definitions and trial
reporting. An additional concern is the observation that although the
majority of studies were phase I or II trials, adverse events were often not or
only sparsely mentioned. We strongly advocate the adoption of universally
accepted immunological and clinical response definitions, guidelines for
adverse events reporting, as well as internationally accepted directives for
trial conduct and reporting to ensure that in the future it will be possible
to make reliable inferences about the feasibility of immunotherapy as a
treatment for ovarian cancer.
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Radioresistance of cancer stem cells
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Recent publications are providing increased support for the role of cancer
stem cells (CSC) in different human malignancies. CSC are defined as a
subpopulation of tumour cells which have the capacity to self-renew and
to generate the heterogeneous lineages of cancer cells within a tumour.
CSC were initially isolated from human acute myeloid leukaemia, and
were subsequently identified in a number solid cancers. It is postulated
that CSC are responsible for recurrences and metastases after anticancer
treatment because they escape conventional therapies. This implies that
better knowledge of the biological differences between CSC and non-CSC
may improve tumour therapy dramatically. To achieve an improved curative
effect of radiation therapy only the radiosensitivity of cancer stem cells
should matter since these are the cause of local tumour recurrences after
complete responses. The isolation of CSC from solid tumours can be done
with sorting methods for Hoechst dye excluding side populations (SP) cells
and more importantly with CSC-specific cell surface markers. Radiation is
one of the main modalities used in the treatment of solid tumours. Our
own work tested the hypothesis that cancer cell lines would contain a
subpopulation of CSC with lower intrinsic radiation sensitivity compared
to the non-CSC in the same culture based on several studies which have
demonstrated the relative radioresistance of CSC in brain tumours, and
breast cancer. In this study, we used a panel of cell lines from five tumour
types to examine the clonogenic survival and gH2AX foci formation of
CSC isolated using the respective markers for the corresponding tumour
type. While in some of the cell lines we could confirm a less radiosensitive
phenotype the majority of the lines did not. In conclusion we can state that,
although we reliably identified CSC in cell lines we could not confirm the
radioresistant phenotype in this model in general. This is critical to consider
in exploring models essential for assessing the biological advantage of
CSC.
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Recent experiments which combined isolation of tumour cell population
based on specific surface markers with tumour transplantation assays
support that cancer stem cells are a specific subpopulation of all cancer
cells. The proportion of cancer stem cells in most tumours appears
to be very small compared to the vast majority of cancer cells which
are non-tumourigenic. An overview of experimental and clinical data

will be given to explore methodology to measure stem cell biology for
radiotherapy and the question which role the number of cancer stem
cells, their intrinsic radiosensitivity, and other radiobiological parameters
play in tumour radioresistance will be given. Recurrent tumours after
radiotherapy originate by definition from at least one surviving cancer
stem cell while permanent local tumour control requires inactivation of
all cancer stem cells. Local tumour control assays therefore functionally
measure survival of the subpopulation of cancer stem cells, and can
be considered as a gold standard in this respect. In contrast changes
in tumour volume after therapy, i.e. tumour response, are governed by
the changes in the mass of tumour cells, i.e. primarily by the non-stem
cells. Today the vast majority of preclinical studies in cancer research use
volume dependent parameters such as tumour regression or tumour growth
delay as experimental endpoints. This carries the substantial risk that new
treatments may be optimized for their effect on the bulk of non-stem cancer
cells, with no improvement in the curative potential. Experimental data
provide evidence for the importance of cancer stem cell number and density
for local tumour control and suggest that the response of cancer stem
cells and non-tumourigenic cells to radiation and combined treatment may
dissociate. The question whether cancer stem cells are intrinsically more
radio resistant than non-stem cells can not be answered unequivocally
at the present time but is important, particularly for the development of
bioassays to predict radioresistance before or during radiotherapy.
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Novel imaging technologies offer unprecedented opportunities to image
tumor biology. Rather than merely documenting site, size and morphology
of tumors we can now image microvascular function, hypoxia, tumor
metabolism and proliferation, and apoptosis. Currently anatomical imaging
measurements for measurement of tumor response are used in late phase
trials as a surrogate for the clinical endpoint of change in overall survival
and in early phase trials as an indicator of anti-tumor activity. However
anatomical techniques may be inadequate to determine if a drug is worth
taking forward to Phase II for compounds which produce prolongation
of stable disease rather than tumor shrinkage and for drugs targeting
pathways which may only be driving tumor growth in a subset of tumor
types. In these cases, other imaging techniques such as Dynamic Contrast
Enhanced MRI (DCE-MRI) to measure changes in tumor microvasculature,
18Fluoro-Deoxy Glucose PET (FDG-PET) to measure changes in tumor
metabolism and glucose transport, and 18Fluorine-Labeled Thymidine
PET (FLT-PET) to measure changes in tumor metabolism, can be used
to document the ‘pharmacology audit trail’. This ‘audit trail’ requires
demonstration that the drug achieves biologically relevant exposures, that
it modulates the target of interest, that this target modulation translates into
anti-tumor activity, and support for selection of a dose or dose range, and
the dose schedule to take forward into Phase II trials.
Effective use of these imaging tools in early phase development
requires some modification of ‘traditional’ early phase trials design and
implementation. Ideally the same techniques planned for early phase
clinical trials should be used in pre-clinical models to compare dose
response and time course of the imaging endpoint with dose response
for anti-tumor efficacy. Use of the above imaging techniques may require
expansion of cohorts to ensure an effect of clinical relevance can be
measured. This requires a larger investment in Phase I, but would allow
a ‘proof of confidence’ decision, and a No Go if no/limited effects are
seen in the tolerable dose range. The more novel techniques are by
their nature less standardized, with significant differences in methodology
between centers even for such a widespread technique as FDG-PET. There
is frequently a lack of data on repeatability between and within patients
and sites and over the timepoints of interest. Knowledge of the multi-
center repeatability is required to adequately size cohorts for assessment of
treatment effect. Image analysis methodology needs validation, with quality
control of initial image acquisition. If data are to be shared across multiple
sites there is a need for a centralized database, compatible with the different
hardware and software at each site. Industry needs to work with academia
to develop acceptable standards for these steps. The presentation will
discuss updates on repeatability in multi-center trials for dynamic MRI, FDG
and FLT-PET, and illustrations of how decision-driving data utilizing these
techniques have been obtained in preclinical and clinical experiments for
compounds in the BMS pipeline including brivanib, a FGFR and VEGFR2




