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kinases (EGFR, C-Met), serine/threonine kinases (Akt, GSK3-beta) as well
as cytosolic (Caspases) and golgi resident proteases (furin). This work has
resulted in the development of tools that have become invaluable in testing
the efficacy of targeted therapeutic agents as well as in optimization of
their dose, schedule and development of the most efficacious combination
therapies.
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1 INVITED
Update on the application of the EU paediatric regulation

R. Herold", A. Saint Raymond'. " European Medicines Agency, Scientific
Advice Paediatrics and Orphan Drugs Sector Pre-authorisation Evaluation
of Medicines for Human Use, London, United Kingdom

Immediately effective in all EU member states, the Paediatric Regulation
(EC) 1901/2006 came into force about 18 months ago (26/01/2007).
Its high-level goals are to facilitate the development and availability of
medicinal products where there is a paediatric need, to ensure that such
products are subject to ethical research of high quality, and to improve
the information available on such medicinal products. The European
Medicines Agency with the network of National Agencies is responsible
for the scientific evaluation, authorisation and surveillance of medicinal
products in Europe, and recently the paediatric development according to
the Paediatric Regulation.

For each product to be authorised for the first time or, e.g., for additional
indications, a Paediatric Investigation Plan (PIP) or a waiver request,
has to be submitted by the pharmaceutical company. Such plans should
include measures for the development and for the generation of data that
are sufficient for authorisation, including formulation aspects, non-clinical
studies and clinical trials. The plans have to define the necessary data on
quality, safety and efficacy for use in the paediatric population (0-18 years).
Submission of a PIP has to be by end of phase 1 trials in adults for new
products. Then, the plan is discussed, modified, and agreed or refused
by the EMEA’s scientific Paediatric Committee. The EMEA Decision on
the Committee’s opinion is binding on the company, and a summary is
published. The development is most often a combination of requirements
for studies, and of waivers; studies may be deferred until more data are
obtained in adults. Waivers may be granted for subsets in whom the
condition does not exist, or when studies are not justified by an expected
therapeutic benefit).

From August 2007 to April 2008, in total 178 applications (corresponding
to 326 indications) for PIPs or waivers were reviewed by the Committee.
About 20% of the applications were for waivers. Each PIP application
corresponds to one active substance (or a combination), but a PIP
usually covers more than one indication (e.g., high-grade glioma and
neuroblastoma). 14% of the applications were for the therapeutic area
of oncology. After excluding applications for waivers only, oncology plans
were proposed for 18 active substances, of which 6 were non-cytotoxic
and/or targeted. Among applications for substances specifically targeting
molecules or pathways, some were for first-in-class products, and some
with a known mechanism of action. Therefore, potential scenarios for
paediatric development and use have to be defined, including generating
the data where there is an unmet medical need. The clinical trials proposed
by companies for 15 active substances for paediatric oncology development
included 4 phase 1/2 studies, 10 single-arm, most often single-agent
phase 2 studies, and 4 phase 3 studies; in total, 8 combination-therapy
studies were proposed.

The limited opportunities for clinical trials especially in paediatric oncology,
the need to avoid repeated studies in case of similar mechanism of
action and use, the vulnerability of the paediatric patients who lack legal
competence to consent, all have implications for the design and the analysis
of trials, which should only be performed by trained investigators. Ethics
Committees also need appropriate paediatric expertise to balance the
benefits and risks of research in children. As for paediatric development in
general, the possibility for extrapolation of efficacy from adult studies has to
be considered for paediatric oncology and haematology. The overall aim is,
however, to address potential paediatric uses and not just very advanced
cancer stages. Thorough non-clinical studies and paediatric models are
increasingly proposed in PIPs, but need to be further developed in respect
of non-cytotoxic and/or targeted active substances.
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12 INVITED
The Pediatric Preclinical Testing Program (PPTP): changing the
paradigm for drug development

P._Houghton'. St Jude Children’s Research Hospital, Molecular
Pharmacology, Memphis, USA

Background: Development of new therapies for children with cancer
presents challenges unique to this population. The incidence of cancer is
relatively low; in the United States about 12,400 new cases are diagnosed
annually in patients under 20 years old, the overall cure rate is approaching
seventy percent, and in many patients that ultimately fail curative therapy,
initial responses to current multimodality treatments are good. Thus, there
are relatively few patients eligible for experimental drug evaluation, and
greater than 400 cancer therapeutics are under development. The primary
objective of the PPTP is to identify novel agents that will have significant
activity against childhood cancer.

Methods: We have established and molecularly characterized 60 in
vivo xenograft models and 23 cell lines representing most of the
common cancers in children including neuroblastoma, sarcomas (os-
teosarcoma, Ewing, rhabdomyosarcoma), brain tumors (ependymoma,
medulloblastoma, glioblastoma), kidney tumors (Wilms, rhabdoid) and
acute lymphoblastic leukemia (ALL). Seventy five percent of the models
were derived directly from patient specimens engrafted into mice, and
25 derived at relapse. In vivo we have evaluated ‘blinded’ the activity of
25 agents including standard cytotoxic agents used in the treatment of
childhood cancer, novel agents in early clinical development, and several
combinations of novel and standard agents.

Results: Molecular characterization (Affymetrix U133+2, 100K SNP)
showed the models selected for the PPTP panels accurately recapitulated
the molecular profiles of patient samples. Standard cytotoxic agents
(cyclophosphamide, vincristine) demonstrated high activity against appro-
priate models, thus validating the screen. The screen has identified an
antibody against the IGF-1 receptor (SCH717454), an Aurora A kinase
inhibitor (MLN8237) and a picornavirus (SVV-001) as having high activity
in various histotype panels.

Conclusions: The tumor panels established in the PPTP accurately
recapitulate the molecular characteristics of their respective histotypes, and
identify known active chemotherapeutic agents. Prospectively, the screen
has identified novel agents with high activity that are being ‘fast tracked’ for
pediatric clinical trials. Clinical evaluation of agents both active and inactive
in the PPTP screen will determine the validity of this approach to selecting
agents that warrant prioritization for pediatric testing.

(Supported by NCI NO1CM42216)

13 INVITED
KidsCancerKinome: a EU-FP6 project for preclinical kinase
inhibitor evaluation as a tool to prioritize compounds for paediatric
development

H. Caron', S.C. Clifford?, T. Pietsch®, C. Lanvers®*, J. Shipley®,
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KidsCancer Kinome will make a comprehensive analysis of the human
protein kinase family. Protein kinases are already excellent targets for
many small inhibitory molecules and antibodies designed for adult tumours.
Six aggressive childhood tumours (neuroblastoma, medulloblastoma,
rhabdomyosarcoma, osteosarcoma, Ewing sarcoma and acute lymphocytic
leukaemia) will be addressed. These six tumours are responsible for 50%
of childhood cancer deaths.

RNAi knockdown of kinase expression by viral shRNA libraries will be
applied to test the human kinase gene family for tumour-driving kinases in
cell lines. We first focus on the ‘drugged kinases’. Effective lentiviral sShRNA
vectors are currently being tested for CDK2, AURKA+B, IGF1R, ALK and
PIK3CA kinases in cell line panels of each of the 6 tumours. The next
series of kinases will include KIT, MET, AKT3, FYN, MEK5+6, PDGFRA,
PLK1 and RAF1.
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Mutation and functional screening of candidate ‘tumour driving’
kinase genes will be perfomed subsequently in large series of tumour
samples. High-throughput 454 direct sequencing is ongoing for a series of
13 kinases. Tissue arrays of >600 tumor samples are available to analyse
protein expression and phosphorylation status of kinases.

In vitro activity of novel kinase inhibitors being developed for adult
oncology against the peadiatric tumour-driving kinases will be tested,
including readouts of target inhibition and pathway modulation. When
no inhibitor is available, a novel generation of antisense oligonucleotide
inhibitor drugs (LNAs) will be developed.

In vivo validation of efficacy for successful compounds will be
performed in established xenograft models of the six childhood tumour
types. KidsCancer Kinome will contribute to a better understanding of the
unique paediatric tumour biology and to the development of new drugs.

14 INVITED
Early phase drug development in the Children’s Oncology Group

P.C. Adamson'. "The Childrens Hospital of Philadelphia, Division of
Clinical Pharmacology and Therapeutics, Philadelphia, USA

The major challenges in childhood cancer drug development include
(i) target identification, (ii) development of agents for targets unique to
pediatric tumors, (iii) prioritization of new agents for clinical development,
(iv) determination of a recommended dose for non-cytotoxic drugs, and
(v) the study of targeted agents in phase 2 combination trials. Prioritization
of drugs to study in phase 1 routinely incorporates data emerging from
the Pediatric Preclinical Testing Program (PPTP). To then improve the
efficiency of phase 1 evaluation, the Children’s Oncology Group has
adopted a number of complementary strategies. First, we better utilize
early phase data from adult trials and, unless drug disposition in children
suggests significantly different doses are required to achieve the drug
exposures associated with biologic effects, limit the number of dose
level explored to four. Second, we have adopted the Rolling Six trial
phase 1 design that will decrease the number of times trial enrollment is
suspended, further shortening the overall timeline. Lastly, for drugs that
primarily target leukemias, when scientifically rational, we first perform
dose finding in children with solid tumors, or otherwise assure the adult
recommended dose has acceptable toxicity, produces exposures in children
associated with efficacy, and avoid dose escalation because of the high
rate of inevaluability in this population. This approach is being utilized
in a spectrum of phase 1 trials, including the study of EGFR, VEGF,
src kinase, raf kinase, bcr-abl, IGFR-1, mTOR, aurora kinase A, alk and
¢c-MET inhibitors. Evaluation of a spectrum of biomarkers, ranging from
drug exposure (pharmacokinetic) studies to imaging modalities including
PET scans, is routinely incorporated into early phase trials. When feasible,
phase 2 randomized trials are being utilized for efficacy determination and
further prioritization.

15 INVITED
Early drug development in the childrens’ clinics in Europe

G. Vassal. France
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16 INVITED
Pharmacogenomics of anticancer drug disposition: we aren’t there
yet

A. Sparreboom1. St Jude Children’s Research Hospital, Pharmaceutical
Sciences, Memphis, USA

There is often a marked variability in drug handling between individual
patients, which contributes to variability in the pharmacodynamic effects
of a given dose of a drug. A combination of physiological variables,
inherited characteristics and environmental factors are known to alter the
relationship between the absolute dose and the concentration-time profile
in plasma. A variety of strategies is now being evaluated in patients to
improve the therapeutic index of anticancer drugs, by implementation of
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pharmacogenetic imprinting though genotyping or phenotyping of individual
patients. Several strategies have been explored extensively in recent years
to specifically evaluate the contribution of germline variants in genes
with a confirmed or suspected role in the pharmacokinetics of oncology
drugs. ldentification of genetic factors associated with interindividual
variability in the absorption and disposition of such drugs is potentially
vital to predicting or eventually adapting appropriate, individualized doses.
However, traditionally, pharmacogenetic studies in oncology have been
mostly retrospective, uncontrolled, contradictory, and underpowered due to
the limited number of patients evaluated that carry the variant genotypes of
interest. In addition, genotype-phenotype association studies in oncology
have typically focused on single candidate genes, or even single variants
without consideration of the multiple-gene contributions and complexity of
absorption and disposition characteristics of many agents. Furthermore,
the possible clinical impact of inherited genetic variation may be dependent
on drug dose, schedule, and concurrent or concomitant combination
therapy, as well as on race/ethnicity of a particular target population. This
suggests that large-scale population studies involving targeted pathway
genotype or even genome-wide association approaches need be explored
to further assess the multivariate contribution of variation in all these
genes to explaining interindividual pharmacokinetic and -dynamic variability
associated with anticancer drug treatment.

17 INVITED
Bioinformatics — from the bench to the bedside and back

G. Rajagopal. The Cancer Institute of New Jersey, New Brunswick,
NJ, USA

Advances in biomedicine and its effective translation from the bench to
the bedside (and back) requires the efficient and secure development and
deployment of cyber-infrastructure (i.e. computing, network and storage
platforms) in conjunction with analytic, and interpretive methods to optimize
the integration and transformation of increasingly voluminous biomedical
data from high-throughput experiments and Internet enabled medical
devices. This includes research on the development of novel techniques
for the integration of biological and clinical data and the evolution of clinical
informatics methodology to encompass biological observations. The end
product is newly found knowledge from these integrative efforts that can be
disseminated to a variety of stakeholders, including biomedical scientists,
clinicians, and patients that is targeted towards the goal of of realizing
proactive, predictive, preventive, personalized and participatory health. In
this talk, | will overview projects | have been involved in at the Cancer
Institute of New Jersey where the above issues have been addressed
with some success. | will outline our plans to take it to the next level
by working in partnership with academia and Industry in New Jersey to
address data integration/mining challenges that form a barrier to linking
bench and bedside.

18 INVITED
Pharmacogenomics in colon cancer: Fantasy or Reality

H. Lenz'. "University of Southern California, Norris Comprehenisve
Cancer Center, Keck School of Medicine Division of Medical Oncology,
Los Angeles, CA, USA

Colorectal cancer (CRC) is the third most commonly diagnosed cancer in
both men and women in the United States with a predicted 149,000 new
cases this year. Since the 1960s, 5-fluorouracil has remained the mainstay
of therapeutic options in the treatment of advanced CRC with response
rates of 20-25%. The introduction of newer agents such as oxaliplatin
and irinotecan in combination with 5-FU have increased response rates
to 40-50% in advanced disease and improved survival. The development
of monoclonal antibodies targeting the epidermal growth factor receptor
(EGFR) or vascular endothelial growth factor (VEGF) has demonstrated
additional clinical benefit for patients with metastatic disease. However,
many patients succumb to their disease and a significant proportion will
experience severe chemotherapy-associated toxicities while deriving little
or no benefit. In order to improve the treatment of CRC, efforts must be
directed toward the identification of patients who are likely to respond to
a specific therapy, those who will experience severe toxicities and those
who will benefit from chemotherapy in the adjuvant setting. However, the
utility of individual markers of response, toxicity and disease recurrence
remains in question and efforts are now underway to develop multimarker
profiles which can more accurately predict disease response. The science
of pharmacogenomics is emerging as an increasingly useful molecular tool
to investigate the disparity in drug efficacy by analysis of variations such as
genetic polymorphisms in drug targets, metabolizing enzymes, transporters
and influential receptors. Consequently, the identification of accurate and
validated predictive and prognostic markers combined with an increasing
arsenal of therapeutic agents will provide the clinician with the knowledge



