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DIVISION OF MEDICAL ONCOLOGY

Jan Schellens, Henk Boot, Annemieke Cats, Bastiaan Nuijen, Hilde Rosing, Serena Marchetti,

Neeltje Steeghs, Alwin Huitema, Jos Beijnen

BACKGROUND AND OBJECTIVES

The division of pharmacology is involved in research in different phases of
anticancer drug development. This concerns: I) Pharmaceutical formulation, IT)
Bioanalytical method development and implementation in clinical pharmacological
studies, III) Early clinical phase I/II studies and IV) supportive care studies in
patients with breast cancer.

Research activities of the division of Clinical Pharmacology of the department

of Medical Oncology, the department of Pharmacy & Pharmacology and the
department of Experimental Therapy (group Schellens) are closely integrated.

In 2010 we continued clinical research fully compliant with ICH-GCP guidelines,
previously certified by the Dutch Ministry of Health. The department of Pharmacy
& Pharmacology successfully continued its official governmental GLP (in the field
of analytical chemistry), GMP (formulation and manufacturing of investigational
cytotoxic drugs) and GDP (ISOg9oo2 for worldwide distribution of clinical supplies)
licenses.

| PHARMACEUTICAL FORMULATION

Clinical manufacturing (Thalidomide tablets) of oral formulations of anticancer
agents was continued. A pharmaceutical development program of oral taxanes
resulted in a first formulation composed of a solid dispersion of docetaxel

that entered the clinic (ModraDocoo1). A similar formulation of paclitaxel
(ModraPacoor) was developed and is clinically tested.

A first formulation project aimed at the GMP-manufacture of ready-to-label
molecular imaging agents is started with bevacizumab, which is now available as
an off-the-shelf product for imaging studies. A second project with DOTATATE was
initiated.

The Amsterdam BioTherapeutics Unit (AmBTU) is fully operational for the manufac-
ture of GMP-grade DNA-plasmid. A phase I clinical study with the in-house
manufactured DNA-plasmid pDERMATT (plasmid DNA Encoding Recombinant
Mart-1 and Tetanus Toxin fragment-c) is ongoing in our institute. Currently,
pharmaceutical products of HPV E6 and E7 pDNA vaccines are developed and
manufactured. It is expected that these pDNA products will enter the clinic first
half of 2011. Clean room facilities are in place to enable GMP-preparation of
T-lymphocytes for TIL and T-cell receptor gene therapy. Clinical trials are expected
to start beginning of 2011. The research program in collaboration with Utrecht
University aiming at the pharmaceutical development of non-viral vectors (e.g.
lipoplexes and polyplexes) for improvement of DNA-plasmid transfection is ongoing.
An ex vivo human skin screening model is in place and has helped to identify
important aspects of intradermal pDNA administration and non-viral vector compo-
sition. Ultimate aim of this program is translation of promising vectors to the clinic.

Il BIOANALYTICAL METHOD DEVELOPMENT + IMPLEMENTATION IN
PK STUDIES

The bioanalytical support of three mass balance studies (E7389, Eyo80 and
bendamustine) has been completed this year. E7389 is a synthetic analog of
Halichondrin B (HalB), acting by interfering with normal mitotic spindle formation,
resulting in blockage of cells in mitosis, leading to cell death via apoptosis. Results
showed that E7389 was slowly metabolised and only minor monooxygenated
metabolites were detected using our LTQ XL MS instrument. Radioactive E7o80,
an orally active multi—tyrosine kinase inhibitor, was orally administered to 6
patients, followed by collection of blood and plasma samples and collection of all
excreta for a period of at least 8 days. Eyo80 was quantified in plasma, urine and



faeces using LC-MS/MS. Furthermore, the collected samples were used for total
radioactivity determination and metabolic profiling. The average total recovery of
the radioactive dose in excreta was “89%, of which "25% was excreted in urine and
~64% in faeces. Comparison of total radioactivity results with LC-MS/MS results
indicated large amounts of metabolites in urine and faeces. The metabolite profiling
revealed products of Eyo80 oxidation and demethylation in both urine and faeces
and products of demethylation and glucuronidation in urine and, in small amounts,
in plasma. Bendamustine is an alkylating agent for the treatment of chronic
lymphocytic leukemia (CLL), Hodgkin’s lymphoma, non-Hodgkin’s lymphoma
(NHL) and with activity in small-cell lung cancers. We investigated bendamustine’s
disposition in a mass balance study. Mean total recovery of the radioactivity

in excreta was 776% of the radiochemical dose, with approximately half of the
radiochemical dose recovered in the urine. Results of urinary metabolite profiling
using LC-LTQ ion trap MS revealed that bendamustine is extensively metabolized
via oxidative (N-dealkylation and hydroxylation), hydrolytic (chloride displacement
and possibly hydrolysis of alkylated products), and conjugative (possibly glutathione
conjugation) pathways.

A method for the quantification of tamoxifen and its phase I metabolites in plasma
has been developed and validated to support a study in premenopausal women
treated with adjuvant tamoxifen versus continued treatment.

New validated methods for the determination of capecitabine and its metabolite were
developed and validated.

The following sample analysis were performed for clinical trials within and outside
the Institute concerning paclitaxel, docetaxel, topotecan, irrinotecan and its active
metabolite SN-38, trabectedin, AS703026 (an inhibitor of MEK 1 and MEK2),
lonafarnib, gemcitabine and dFdU, gemcitabine triphosphate, 5-hydroxy methyl
uracil, cyclophosphamide (in combination with fludarabine) and its metabolite
4-hydroxy cyclophosphamide, and platinum (originating from cisplatin, carboplatin
and oxaliplatin).

111 EARLY CLINICAL PHASE I/Il STUDIES

The ‘boosting’ concept of oral docetaxel plus ritonavir, an efficacious inhibitor of
gut wall and hepatic CYP3A4, has been further developed this year. The major step
forward is that the oral capsule formulation of docetaxel, denoted ModraDocoor,
turns out to have beneficial pharmaceutical properties in patients. The ongoing
phase I study is approaching maximum tolerated dose (MTD) and now recruits
patients at the level of 80 mg ModraDocoo1 plus 200 mg ritonavir. Main toxicities
are diarrhea and general malaise. The concentration-time profiles of docetaxel,
administered as ModraDocoor, at the tested dose-levels administered together
with ritonavir are shown in figure 1. The novel oral paclitaxel capsule formulation
(ModraPacoor) showed excellent systemic exposure to paclitaxel and has therefore
been taken further into the clinic. The phase I study with daily low-dose or
metronomic ModraPacoor plus booster drug ritonavir is being executed.
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Currently, we perform twenty-eight phase I/II, pharmacological and proof of concept
studies, which number is stable compared with last year. We recruited more than
240 new patients in these studies this year. Sixteen of these studies are two- or
multicenter studies. Representative examples are described.

a. Studies with the poly-ADP-ribose polymerase (PARP1) inhibitor olaparib (AZD2281)
The ongoing two-center phase I trial to test the safety, optimal dose and schedule
of AZD2281 when given daily BID in combination with three-weekly carboplatin
and paclitaxel, or in combination with weekly paclitaxel has entered its 2214 dose-
level. We demonstrated promising anticancer activity in a range of tumor types,
but especially patients with tumors harboring BRCA1/2 mutations benefitted most.
Prolonged myelosuppression is the main toxicity of the combination.

b. Phase I studies with oral fibroblast growth factor receptor (FGFR) inhibitors

Two trials are being executed, with BGJ398 and AZD4547 respectively. The study
with AZD4547 has reached its MTD, which is hyperphosphatemia, skin and nail
toxicity and general malaise. The hyperphosphatemia seems to indicate that the
FGFR mediates phosphate excretion in the kidneys.

c. Studies with angiogenesis inhibitor pazopanib

We continued the trial with the angiogenesis agent pazopanib given in combination
with topotecan. Of interest, significant antitumor activity is observed in this study in
a range of heavily pretreated patients.

d. Other phase I studies

This year we started a number of first-in-man phase I studies, including the novel
androgen receptor down regulating molecule AZD3514, indicated for hormone
refractory prostate cancer. This is an orally available drug given on a daily
continuous schedule. The first-in-man study with the combination of erlotinib and
the PI3K inhibitor GDCog41 progressed. Intermittent dosing of GDCo941, together
with continuous daily dosing of erlotinib, was implemented as continuous dosing
of both compounds was found unsafe. Main toxicity is skin toxicity. This study is
especially of interest for patients progressing but previously responding to erlotinib.
The first in man study with the MEK inhibitor BO21189 was put on hold as the DLT
had been reached. Main toxicity is EGFR-inhibitor-like skin toxicity. This is also a
daily continuous schedule. We continued the phase I study with the Weer inhibitor
in combination with or gemcitabine, cisplatin or carboplatin. Main toxicities are
general malaise, nausea and vomiting, which can be controlled well with intensive
antiemetic medication. This concept is currently been tested in tumors with ps53
pathway mutation, especially refractory ovarian cancer and advanced melanoma.

[11-3 Pharmacokinetic and pharmacodynamic (PK/PD) modelling and simulation
PK/PD modelling and simulation was used to investigate whether a relevant
therapeutic dose was reached in a first-in-human phase I study of a novel integrin
inhibitor (E7820). For this purpose, preclinical data on PK, tumor growth inhibition
in xenografts and biomarker data were combined with clinical biomarker and PK
data. The required level of biomarker inhibition for tumor stasis in the preclinical
experiments was used as target for the phase I study. At the recommended dose level
from the phase I study indeed this level of biomarker inhibition was reached.

A semi-mechanistic PK model for the complex interaction between orally
administered docetaxel and ritonavir has been developed both on human as on
preclinical data. Excellent extrapolation from preclinical experiments to humans
was found using allometric scaling.

In clinical research, often datasets are obtained which contain some degree

of missing data. We investigated several methods to deal with two commonly
encountered types of missing data (data below the limit of quantitation and missing
categorical data) on the outcome of PK/PD analyses and applied these methods to
some real datasets. Appropriate handling of missing data may heavily reduce bias in
PK/PD analyses.



Pharmacogenetic screening of patients treated with 5-FU/Capecitabine.

DYPD*2 genotyping in routine clinical practice was continued. To date a population
of more than 1600 patients has been genotyped prior to start of capecitabine
therapy, amongst which seventeen heterozygotes have been identified. Dose-
adaptation could be performed in twelve of these patients. Safety was excellent. No
major toxicities were reported and no toxic deaths occurred. The cost analysis of the
genotyping approach testing demonstrated that the adaptive dosing in DPYD*2A
patients is cost-effective.

IV SUPPORTIVE CARE STUDIES IN PATIENTS WITH BREAST CANCER
The intervention study in female patients with menopausal complaints induced

by treatment for breast cancer with placebo, venlafaxine (Efexor ®) and clonidine
hydrochloride demonstrated that both venlafaxine and clonidine significantly
reduced hot flash scores. Side-effects were manageable in most patients

We continued the multicenter cardiac protection trial with the angiotensine II (ATI)
receptor antagonist candesartan in patients with Her 2 positive breast cancer who
received adjuvant treatment with trastuzumab. This is a double blind randomized
trial versus placebo. There are 19 centers actively recruiting and in total 198 of the
planned 200 patients have been registered. The recruitment rate has significantly
increased over the past year.

We started a retrospective analysis to assess the severity of cardiac toxicity induced
by trastuzumab in patients who received trastuzumab in the adjuvant or metastatic
disease setting. Data of more than 130 patients are available for this analysis. Left
ventricular ejection fraction data illustrate that about 20% of the patients who
started with normal LVEF (>50%) drop to values < 50% and 15 % reduction in LVEF.
This confirms that trastuzumab induces significant cardiac toxicity.

V COLLABORATION WITH THE DUTCH MEDICINES EVALUATION
BOARD

We performed the following dossiers for the CBG/EMA this year: Co-rapporteur
report about erlotinib (Tarceva) for first line treatment of patients with NSCLC with
EGFR activating mutations (type II variation), Rapporteur report about mifamurtide
(Mepact) for osteosarcoma (type II variation) and Co-rapporteur report about
vandetanib (Zactima) for metastasized or locally advanced medullary thyroid cancer.
In addition Scientific advices were given about PFo0299804 (HER1,2,4 TKI) in
NSCLC, about MGNgo1 (maytansinoid immunoconjugate) in Merkel cell carcinoma,
about AMG479 (anti IGF-IR antibody) in pancreas cancer, about pazopanib
(Votrient) in NSCLC and ovarian cancer, about RO5185426 (Braf inhibitor) for
metastasized or locally advanced melanoma and about tivantinib (ARQ197; C-Met
inhibitor) for NSCLC

We continued the scientific advices to the minister of Health and the Dutch Health
Insurance Authority (NZA) as chairperson of the “Committee for Pharmaceutical
Aid”.

John Haanen, Christian Blank, Sandra Adriaansz, Henk Mallo, Loes Pronk

BACKGROUND AND OBJECTIVES

The clinical immuno- and targeted therapy group is responsible for the treatment
of melanoma and renal cell carcinoma patients. Translational immunotherapy
research focuses on adoptive cellular therapies, such as T-cell receptor gene therapy
and treatment with tumor-infiltrating lymphocytes (TIL) for melanoma and DNA
and peptide vaccination studies for HPV-related squamous cell cancers. For renal
cell cancer our group is leading in the development of investigator-initiated phase
II/11I trials to improve the treatment with small molecule receptor tyrosine kinase
inhibitors (RTKI), mTOR kinase inhibitors and combinations of cytokines and anti-
angiogenesis drugs.
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MELANOMA

Translational research with DNA vaccination in melanoma patients

In January 2009 we started a first in man study with DNA tattoo vaccination.

In this dose-escalating phase I clinical study advanced-stage HLA-A*0201-
posiitve melanoma patients are treated with an in-house manufactured DNA
vaccine, pPDERMATT, encoding Tetanus Toxin Fragment C (TTFC) fused to an
immunodominant epitope of the melanocyte differentiation antigen MART-1. The
DNA vaccine (5 mg/ml) is being tattoed into the epidermis of patients on days o, 3
and 6 and a booster vaccination is administered at days 28, 31 and 34. The starting
dose is 1 mg of DNA applied to a total skin surface of 2 x 2 cm. Dose escalation is
performed by increasing the skin area that is being tattooed (8 cm?, 16 cm? and 32
cm?). In 2010 the 2nd dose cohort (8 cm?) with three patients was finished. The
study is now also open for enrolment at the Leiden University Medical Center. So
far, only local vaccination site toxicity (grade 1 and 2) was observed. In biopsies taken
one week after the last tattoo (both priming and booster) from the vaccination site
showed the presence of CD8+ MART-1-specific T cells, indicating that a cellular
immune response had been induced. We are awaiting the final results from
peripheral blood samples (both MART-specific and TTFC-specific responses).

Translational research with tumor-infiltrating lymphocytes in melanoma patients

We are preparing for a clinical phase II study using tumor-infiltrating lymphocytes
for patients with metastatic melanoma. This is based on results from a single arm,
single institution trial performed at the Surgery Branch of the NIH, Bethesda,
USA, which showed a 50% objective response rate in heavily pre-treated stage IV
melanoma patients. Recently, these impressive response rates were confirmed in

a trial performed in Israel, using the exact same protocol as was used at the NIH.
Again a 50% objective response rate was found in heavily pre-treated stage IV
melanoma patients. Ours will be the first trial in Europe with TIL and the first trial
comparing TIL treatment to standard dacarbazine chemotherapy. As of September
2008 the Division of Immunology, Medical Oncology and Pharmacy is working
closely together to prepare for this high
impact trial. A new clean room for the
culturing of TIL according GMP guidelines
has been added to the AM-BTU and all steps
in the production of the TIL product are
being validated (figure 2). The full protocol
including IMPD is under review of the
Central Committee on Research involving
Human Subjects (CCMO). We expect to
enrol patients in this study in early 2o11.

Anti-CTLA4 treatment

In 2006 we participated (European top includer) in the randomized double-blind
placebo-controlled phase III trial comparing the combination of Ipilimumab, a
fully human anti-CTLA 4 monoclonal antibody, and gproo peptide vaccine, to
Ipilimumab or gp1oo vaccine alone. In June 2010, the results were presented

at ASCO, showing a statistical significant and meaningful overall survival
improvement of both Ipilimumab arms compared to gproo vaccine arm. As of
June 2010, Ipilimumab is available at our institute in a Named Patient Program for
treatment of patients with metastatic melanoma, who have failed 15! line treatment.
In 2010 over 50 patients have been enrolled in this program and a novel research
project (see section IV) is being developed to analyze the immune response changes
upon Ipilimumab treatment.

BRAF V60oE mutated melanoma

In 2010 we participated in the multicenter randomized controlled phase III trial,
BRIM3, comparing standard dacarbazine with an oral BRAF V600E inhibitor

in metastatic melanoma patients with tumors harbouring this BRAF mutation.
Close to 8o patients were screened and in about 40% this mutation was present. 23
patients were randomized. Impressive objective responses were seen, some of which
were unfortunately short-lived. Enrolment was closed in November 2010.



RENAL CELL CARCINOMA

In the renal cell carcinoma program we closely collaborate with Dr Axel Bex from
the urology-oncology group.

In 2005 we started participation in a treatment-use program of the small molecule
sunitinib, a multiple receptor tyrosine kinase inhibitor with high affinity for
VEGEF-R, PDGF-R, ¢KIT and FLT3. Since VEGF and PDGF play prominent roles

in the pathogenesis of sporadic clear cell renal cell cancer, inhibition of kinase
activity of their receptors appeared to be a rational therapy in this patient population.
In 2010, still 2 out of 53 patients that were treated in this study were on study
medication, indicating that in a minority of patients sunitinib can induce long-term
disease stabilization. Serum samples from amongst others these 53 patients were
used in a collaborative study to perform a genome wide association study, analyzing
single nucleotide polymorphisms that are correlated with toxicity of sunitinib
treatment.

An investigator-initiated study to define the optimal time point for tumor
nephrectomy in primary metastatic renal cell carcinoma patients is ongoing. A

total of 20 patients have been treated in this small proof of principle trial. The idea
of defining the optimal timing for nephrectomy in primary metastatic RCC was
adopted by the EORTC GU group and has been approved as a randomized controlled
multicenter phase III trial (NCTo1099423) that has started enrolment in 2010.
Patients will be randomized to receive either 3 cycles of sunitinib treatment prior to
tumor nephrectomy or immediate nephrectomy. Post surgery both groups will (re)
start sunitinib treatment until disease progression. Study endpoint: Progression-free
and overall survival.

In addition, we participated in a phase I study: sorafenib + IL-2 as second line
treatment for metastatic clear cell renal cell cancer and in a randomized controlled
multicenter phase III trial in metastatic clear cell renal cell cancer comparing two
receptor tyrosine kinase inhibitors, pazopanib and sunitinib, the latter being the
standard of care at the moment.
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BACKGROUND AND OBJECTIVES

The objective of this program is to develop and improve potentially curative therapy
for patients with locoregional or oligometastatic breast cancer. For all studies, close
collaborations are maintained with many other clinical departments and research
divisions. In 2010, about 140 patients were entered in sixteen medical studies in
breast cancer, either focusing on the treatment of early breast cancer or on advanced
disease.

PREOPERATIVE CHEMOTHERAPY

The preoperative chemotherapy program continues to accrue over nearly 100
patients per year and now includes data and tissues of some 500 patients. The
program is the core of a multidisciplinary research effort to optimize response
prediction and to improve response monitoring. A pCR (pathologic complete
remission) is rare in luminal tumors (usually characterized by a positive

estrogen receptor and the absence of a HER2 amplification). The expression of

the Progesterone Receptor and the molecular subtype were shown to be weakly
predictive of response but cannot be used to withhold chemotherapy. In addition to
the Dutch multicenter phase II study of Trastuzumab, Carboplatin and Paclitaxel in
HER2+ disease, a second multicenter study was launched for triple-negative breast
cancers (NCTo1057069). In October, it had recruited the first 16 patients while
additional centers were still being added to the list of investigators. It studies the
efficacy of intensive alkylating agents in tumors that have a defect in the DNA repair
mechanism called ‘Homologous ‘Recombination’ in a phase III setting.

Attempts to develop a chemotherapy sensitivity gene expression signature using
mRNA expression arrays have not yet been successful and the same is true for the
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validation of signatures published by other groups. A chemotherapy resistance test
based on gene expression may be a more realistic goal, as resistance may be caused
by abnormal activity of a single gene. First hypothetical results that should be
testable in future patients have been generated.

ADJUVANT SYSTEMIC THERAPY, PROGNOSIS AND PREDICTION

The primary objective of the Matador study is to identify predictive gene expression
profiles for a disease-free survival benefit of either a docetaxel-containing regimen
(docetaxel-doxorubicin-cyclophosphamide (TAC)) or an accelerated doxorubicin-
cyclophophamide (ACdd) regimen (ISRCTN61893718). As such, frozen tissue of the
primary tumor is mandatory to be eligible. The study, open since 2004, is running
in over 30 centers in the Netherlands and 460 patients of the planned 6oo patients
have been included.

The preoperative window trial to study responsiveness of hormone-receptor

positive breast cancers to tamoxifen, anastrozole or anastrozole in combination
with fulvestrant in postmenopausal patients has been extended to other centers
(NCToo0738777). Blood and tumor tissue is collected pre and post treatment for
translational research, including gene expression profiling. Changes in Ki67
expression, in combination with changes in TUNEL labeling as a marker for
apoptosis are used as a read-out for hormonal therapy responsiveness. Chromosome
immune precipitation (ChIP-seq) studies on the first paired samples of patients
exposed to the combination of fulvestrant and anastrozole revealed changes in
estrogen receptor binding to the DNA in over 3000 sites.

In collaboration with Leiden University Medical Center and the TEAM study

group, the TEAM II study has been initiated to investigate the optimal duration of
neoadjuvant exemestane therapy (currently 4o patients included) and to study the
benefit of three years adjuvant oral ibandronate in addition to standard adjuvant
systemic therapy in postmenopausal patients with hormone-receptor positive early
breast cancer (currently ~500 patients included) (ISRCTN17633610).
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The department’s clinical research focuses on immunological studies, combined
modality approaches and mesothelioma treatment.

NON SMALL CELL LUNG CANCER (NSCLC)

Patients with resectable early stage NSCLC are included in a neo-adjuvant study with
erlotinib given for 3 weeks. This study is led by Dr Klomp and shows that this short
course of targeted agent treatment already induces significant apoptosis. The study
is now under evaluation with 55 patients entered.

Several I and IT clinical trials in locally advanced disease focus on concurrent
chemoradiotherapy and explore the usage of both innovating new radiation
strategies and the implementation of agents such as Cetuximab and Olaparib.

A clinical care pathway has been established and several studies aim to improve
supportive care in this group of patients.

In 3 different vaccination trials are ongoing: a maintenance study with Selectikine
after a short course of RT has just ended; two phase 3 randomized trials, one testing
the peptide vaccine Stimuvax after chemoradiotherapy, the other testing a tumor-cell
vaccin Lucanix in an adjuvant setting.

In second line in advanced NSCLC a national randomized study of erlotinib vs.
erlotinib + chemotherapy is ongoing (PI: S Burgers) with pharmaco-kinetic and
genomic studies.

For 2011 we are planning to construct a SOP in order to profile tumors with regard
to relevant signalling pathways and chemosensitivity. Finally, tumor tissue form
patients is cultured in mice and as cell lines in order to test multiple compound
libraries and. We hope to elucidate molecular pathways involved in thoracic
malignancies and to develop an ex vivo drug sensitivity screening method.



SMALL CELL LUNG CANCER (SCLCQ)

In patients with Limited Stage disease we join the European phase 3 CONVERT
study which investigates the effects of concurrent twice daily RT with chemotherapy
vs. sequential chemotherapy and RT. For patients with Extensive Stage a window of
opportunity EORTC phase 2 study with Sunitinib induction therapy has just been
finished. The results of this study are being analyzed.

PLEURAL DISEASES

In 2007 the pleura bank study was initiated to allow the development of innovative
diagnostic and treatment algorithms. All patients presenting with a pleural effusion
are asked to participate and to allow research in the near future with frozen serum
and pleural fluid samples. Currently we have patient data and matched samples in
over 600 patients. A national pleurodesis study has been initiated to compare the
primary pleurodesis with the use of indwelling catheters. A total of 120 patients is
planned for this study.

MALIGNANT PLEURAL MESOTHELIOMA (MPM)

The national randomized phase 3 maintenance study of thalidomide after standard
chemotherapy in MPM is now prepared for publication. A subgroup of patients in
both arms will be analyzed for predictive and prognostic factors of serial serum
samples including VEGF, bFGF, IL-6 and Cytokeratin markers. Independent
radiology monitoring is ongoing.

For second and third line therapy we offer patients a international randomized

phase 3 study of Vorinostat vs. placebo. Of the 660 planned patients we are the top
recruiting centre with over 40 patients included.

We have started a randomized phaser-2 study examining the effect of Axitinib (a
potent oral anti vascular drug) to standard chemotherapy in patients with MPM.
Biopsies are taken before and after 3 courses of chemotherapy and will be used

to evaluate the effect of the addition of Axitinib. The randomized phase II part is
currently ongoing. The translational research in this study will focus on vascular
staining, apoptosis and circulating endothelial/tumor cells.

Fresh tumor samples are currently used to prepare cell lines in the lab of A Berns. In
special immuno-compromised mice human tissue samples are implanted in order to
test specific promising compounds.
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GASTRIC CANCER

New treatment regimens are indicated for the treatment of gastro-esophageal cancer.
In a phase I/II dose-finding study we explored the safety and preliminary activity

of the combination of docetaxel, oxaliplatin and capecitabine. In 22 patients treated
at the maximal tolerated dose level, toxicity mostly remained grade < 2, with grade

3 toxicity consisting of fatigue, diarrhea and infection (1 patient each). Overall
response rate was 46% (95% CI: 277-66%). Median progression-free and overall
survival were 6.9 months (95% CI: 5.6 — 8.2) and 11.6 months (95% CI: 8.7 — 14.5),
respectively. The polymorphisms GSTP1 313A>G and CDA 79C>A were individually
predictive for hematological toxicity, and three patients homozygous polymorphic for
GSTP1 313A>G experienced a prolonged progression-free survival.

In another study, we evaluated the effect of gastric surgery and radiotherapy on the
systemic exposure to oral capecitabine and its primary metabolites. Patients with

a total or partial resection absorbed capecitabine significantly more rapidly, and
showed significantly higher peak plasma concentrations of capecitabine, 5’-dFCR
and 5’-dFUR compared with non-gastrectomized patients. Esophagocardiac resection
had no significant effect on capecitabine pharmacokinetics.

RECTAL CANCER
According to national guidelines, neoadjuvant (chemo)radiotherapy should be given
to all rectal cancer patients >TtMo. Between 2006-2008 we evaluated the additional
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value of discussing rectal cancer patients in a multidisciplinary team (MDT) in

the greater Amsterdam region. The primary endpoint was the number of positive
circumferential resections margins (CRM = 1 mm). MDT discussion took place in
116 patients (55%). The proportion of patients with advanced disease was higher in
the MDT+ group (88% =T3/N+ versus 68%, p=0.001). The overall CRM+ rate was
13% and did not differ between the MDT+ and the MDT- group.

In locally advanced rectal cancer, we test the feasibility of preoperative chemoradio-
therapy with capecitabine and bevacizumab. Currently, 36 patients are included in
the study and toxicity is evaluated by an independent data monitoring committee.

NEUROENDOCRINE TUMORS (NET)

In patients with hypervascular metastases of NET beyond surgical resection
hepatic artery embolization induces tumor regression. However, embolization
causes hypoxia, which may stimulate angiogenesis and therefore tumor growth.
This hypothesis was studied in 12 patients. Multiple blood samples were drawn
before and daily after embolization. The vascular endothelial growth factor (VEGF),
endothelin-1 (ET-1) and C-terminal pro-Endothelin-1 (CTproET-1) showed indeed a
clear increase at day 6.

GENOTYPING OF THE DPYD GENE IN PATIENTS TREATED WITH
CAPECITABINE

DPYD coding region was sequenced in 45 metastasized colorectal cancer cases

with grade =3 capecitabine-related toxicity and in 100 randomly selected controls
having been treated with capecitabine, oxaliplatin, bevacizumab + cetuximab. DPYD
IVS14+1G>A and 2846A>T showed to be predictive markers for severe toxicity to
capecitabine, for which patients require dose reductions of up to 50%.
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Figure 3: Dose modifications of capecitabine by genotype. Mean cumulative doses of capecitabine (plus
standard deviations) expressed as a percentage of the planned dose according to the protocol for wild

type and mutant patients for IVS14+1G>A and 2846A>T.
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