ENS@T CANCER Meeting - Munich 24./25. September 2010

1.
Summary
In the current meeting leading European Scientists in the field of malignant adrenal tumors - adrenocortical carcinoma (ACC) and malignant pheochromocytoma (MPH) - came together to provide an overview on the current state of clinical and basic research and discuss steps necessary to improve networking and progress in the field. The meeting was divided into several sections pertaining to project management, outline of clinical interventional trials, organization of registries, biobanks and a clinical study platform, update on functional imaging studies, pathological, genetic/molecular and metabolic aspects as well as current preclinical studies in the field.
Due to the friendly and constructive spirit put forward by the participants the meeting can be regarded as very productive with a number of specific items and action points to be followed in the next few months.
2.
Description of the scientific content of and discussion at the event
Introduction

The meeting was opened by Prof. Stefan Endres as the Dean of Science of the Ludwig-Maximilians-University Munich who provided an overview on current research activities at the medical faculty. Prof. Martin Reincke further welcomed the participants and wished them a fruitful and productive meeting. 

Prof. Felix Beuschlein provided an overview on current activities of the European Network for the Study of Adrenal Tumours (ENS@T). Building on the recent achievements with initiation of the ENS@T registry for ACC and pheochromocytoma he presented strategies to interlink these data and registry structures with upcoming clinical trials. Together with Mrs. Daniela Schneider the organization and management structure of ENS@T was summarized. Next meeting for ENS@T-CANCER was appointed for April 29/30th 2011 in Rotterdam.
Clinical trials
Prof. Massimo Terzolo provided an overview on the current state of the ADIUVO study, a phase III, randomized, multi-center trial in which patients with ACC radically resected will be randomized to receive either adjuvant therapy with mitotane or left without treatment. The primary endpoint of the study is to compare the efficacy of adjuvant mitotane treatment vs. observation only in prolonging recurrence free survival in patients with ACC at low-intermediate risk of recurrence after complete resection. Strict inclusion criteria are critical to patient inclusion, particularly the need of a low proliferation rate of ACC (Ki-67 ≤ 10%). Sample size analysis resulted in a figure of 200 patients (100 per arm). Duration of the study was defined to be 6 years, 4 years of recruitment and 2 years of follow-up. 

The study web site is at http://www.epiclin.cpo.it/adiuvo where it is currently possible to register and randomize patients after receiving centre ID and password. The e-CRF is fully developed and working.

As to ethics, ADIUVO has been registered at the observatory of AIFA (the Italian Drug Agency), has got a EudraCT Number and registered in the Eudravigilance Database as a “no-commercial sponsor study”. ADIUVO has been also registered at ClinicalTrials.gov. 

So far, 10 centers in Italy got approval by local EC and 3 centers are actively recruiting (6 patients enrolled). In France, ADIUVO is currently under evaluation of EC and was funded by a national grant (coordinating centre, Hopital Cochin, Paris). In the Netherlands, ADIUVO is also under evaluation (coordinating centre, Maxima Medical Centre, Veldhoven). In Germany, ADIUVO is about to be presented to EC and a grant application has been done (coordinating centre, University of Wurzburg). Outside Europe, submission of ADIUVO to regulatory authorities is considered at Endocrinology of Montreal, Canada and MD Anderson Cancer Centre, Texas, US.

As to assumed timelines, it can be anticipated that recruitment will start in January 2011 in France, Germany and the Netherlands (other than in Italy). Participation of other countries (UK, US, Canada) can be envisaged in the following months. In September 2011, enrollment of 30-40 patients can be reasonably expected.

The need to set a link between the ADIUVO e-CRF and the ENS@T ACC registry to rapidly exchange common data to the two databases was deemed necessary. It was also stressed the need for collecting biomaterial (frozen tumor tissues, serum, urine, etc.) of any patient included in ADIUVO that will serve to feed the biological studies of the other WPs.
Prof. Eric Baudin presented a brief outline of the FIRSTMAPP study, a multi-centric, randomized, phase II, double-blinded study with cross over in which patients with malignant pheo/PG will be randomized either to Sunitinib or placebo. The primary endpoint of the study is to compare progression-free survival at 12 months between the 2 arms. Patients with progressive disease within the previous 18 months are eligible for enrollment. Either naïve patients or pre-treated patients can be enrolled. A sample size of 44 to 92 patients is required. Participating centers are required to enroll at least 5 patients over 5 years and possess expertise in both endocrinology and oncology, and it is anticipated that about 16 centers will be involved in Europe. Biomaterials of the included patients will be collected to feed translational researches.

The study protocol has been approved by Pfizer who will fund the trial with 300.000 €. A launching meeting is scheduled in Paris on January/February 2011 and in the following months the protocol will be submitted to EC. It was pointed out that e-CRF could be developed by Prof. Richard Sinnott and co-workers within the proposed virtual environment.
Prof. Bruno Allolio and Prof. Henri Timmers gave an overview on the current state of the art of functional adrenal imaging. Based on these data it was proposed to prospectively explore functional imaging procedures for their potential to improve non-invasive differential diagnosis, assessment of malignancy and evaluation of treatment response of adrenal tumors. In particular, combinations of functional imaging with metomidate tracers and FDG-PET will be applied to investigate whether this combined imaging allows accurate identification of non-secretory adrenocortical masses. Furthermore, FDG-PET imaging will be tested for prediction of response to treatment in advanced MPH. The associated imaging data sets will, subject to ethical concerns, be provisioning as a key data component of the data environment within the proposed virtual research environment. Application for ethical committee approval is expected to take place in early 2011.
IT Structure and Virtual Research Environment
The presentation delivered by Prof. Richard Sinnott and Anthony Stell outlined the development plan of the proposed Virtual Research Environment (VRE) and the work completed to date. Various demos were run and information outlined with regard to this. The main discussion points raised were about settling on patient and biomarker identification numbers, the nature of these IDs, and the issues surrounding linkage of study, registry and biomarker IDs with biobank samples.

Prof. Sinnott presented a slide that outlined a solution for linkage which involves having one ENS@T ID in the registry per patient entry (standard current ENS@T format) and linking this to (potentially) many IDs relating to studies or biomaterial entries for that patient. The mapping for local biomarker IDs would then be kept in the local hospital side.

Prof. Eisenhofer was concerned at the prospect of another step in ID linkage and control but was also equally aware of the security required in this situation. One of his main points was to identify a common core of codes and functionality as well. In this regard, it was suggested that the Pheo registry, proposed PMT study as well as the FIRSTMAPPP study development should all happen in concert. Prof. Baudin stated that the FIRSTMAPPP protocol had been developed as print-outs at this stage and therefore scope to guide the development of the eCRFs here may be possible. 

Prof. Fassnacht was concerned that from an ethics point of view, this linkage may still potentially provide an ability to identify the patient and link them to the biomaterial. Prof. Plouin expressed similar concerns and outlined the MTAs that are currently filled out when samples are sent between centers. His suggestion was that similar process would need to be followed here, and he wasn’t sure if our solution fitted that purpose.

It was identified that the ADIUVO trial is completely implemented, so the links and references here will need to be dealt with in a “legacy” way (i.e. a link from the registry to ADIUVO rather than the other way round). However, it was also noted that the volume of patients in ADIUVO relevant to the ACC registry will be relatively small.

Finally, a discussion on the actual content of the biomaterial labels took place – Prof. Beuschlein noted that the date would be manually written in but that the potential existed to link this date automatically to the information inputted to the biomaterial tables in the registry. He also noted that the ability to put some kind of flag in the registry against a patient’s name indicating sample requirement would be a good feature to implement. The details of what sample information to put on the labels was also discussed but Prof. Eisenhofer noted that the example shown was not final and that he still needed to define the details.
Adrenal cancer pathology platform
Prof. Ronald de Krijger gave an overview of the objectives of the pathology work package. There are 6 objectives and on two of these work is already in progress. The first objective relates to the creation of tissue micro-arrays (TMA). Two TMA exist for ACT (in Wurzburg and the Netherlands). For pheo and PGL a TMA will be created in 2011. The basis will come from cases present in Rotterdam and Paris, but other members are warmly invited to share their cases. Furthermore, TMA will be made for the tumors from patients in both clinical trials (n=200 for ADIUVO and n=50-100 for FIRSTMAPPP), but this will be (much) later in the project (year 4). The second objective relates to a large prospective validation study for the use of SDHB immunohistochemistry in order to reduce the number of genes to be screened by Clinical Genetics labs. This study has been started recently and 110 patients have been enrolled. The aim is to expand this to 500 patients. The study will be performed on paraffin-embedded tissues and all partners can contribute their cases. The third objective is the analysis of CD34 immunohistochemistry for the distinction of benign and malignant pheo and PGL, the so-called “Favier” criteria. It appears that the pattern of the vasculature gives important information about the nature of these tumors. A multi-observer study is under way (n=192 patients included) with observers from Rotterdam and Paris, but also from two other centers. In general, participants are encouraged to indicate if their local pathologists would be willing to participate in one or more ENS@T studies. It is expected that objectives 2 and 3 will be finished in the course of 2011.

The fourth objective regards the analysis of a set of histopathological diagnostic criteria for ACT. Many smaller studies have been performed over the years. Therefore, a large set of ACT will be collected (n>200) and a multi-observer analysis will be performed, preferably in collaboration with pathologists in Paris and Turin. The fifth objective aims to analyze specific markers for ACT, both diagnostic and prognostic. Both studies have not been started yet, but will start in 2011.

Finally, the pathology platform will be involved in validation studies for the genomics platform (see below). It is expected that these experiments will be performed in the second half of the project.

Discussion following the presentation focused on the selection bias of ACC cases, which might be both geographic and disease stage-related. Care will be taken to avoid such selection bias (using material from all partners and from various disease stages). Furthermore, a short discussion addressed quantification in immunohistochemistry, which may be subjective and difficult to perform. It was concluded that whenever quantitative conclusions were desirable, these should preferably be supported by other quantitative techniques as well, such as Q-PCR.

Adrenal cancer genomics platform
Prof. Jérôme Bertherat and Prof. Mercedes Robledo presented an overview on molecular characterization of tumor tissue samples. Specifically, the genomic of adrenal tumors will aim at identifying molecular markers for adrenal tumor classification by four different “omics” approaches: 1) transcriptome, 2) miRNome, 3) chromosomal alterations by CGH, 4) methylome. Adrenocortical tumors (ACT) studies will be coordinated in France (Institut Cochin, Paris) and pheochromocytomas studies in Spain (CNIO, Madrid).

For ACT it is expected to extract and qualify DNA and RNA from frozen tissues for 130 tumors for the OMICS studies in the first six months of 2011. For the validation cohort (ENS@T cohort) it is planned to extract DNA and RNA during 2011. In order to reach a series of 150 ACT it is expected to obtain at least 5 tumor samples per participating center in the first half of 2011. Depending on the analysis the number of tumors in this validation group might be sized down to 90. The miRNome analysis will start in the second half of 2011 and the CGH studies are projected for the beginning of 2012. It was mentioned that the collection of the primary tumors for patients included in the ADIUVO trial will continue for up to the 4th year of the project and that major efforts should be undertaken to collect frozen tissues and paraffin embedded fixed tissues for all enrolled patients.

For pheochromocytoma studies in the first six months of 2011 meta-analysis of two transcriptome studies performed in Rotterdam and Paris on Affymetrics DNA chips are expected be finalized. This will be compared to the results of the transcriptome analysis done in Madrid on an Agilent platform. This comparison will allow selecting markers to be validated in an independent series of tumors. Ongoing CGH studies will be analyzed from Paris, Rotterdam and Madrid. The important goal within 2011 will be the collection of 600 pheochromocytoma samples for RNA extraction to perform transcriptome validation and miRNome studies. Pilot experiments will be considered to explore whether extraction of nucleic acid from paraffin embedded fixed tissues is possible since this approach would be more feasible than collection of frozen tissue.
Hormone biomarker platform
Professor Wiebke Arlt and Professor Graeme Eisenhofer presented a comprehensive overview of the planned activities within this work package. The prospective EURINE ACT study will assess the value of steroidobolomics in comparison to conventional serum biochemistry and imaging in detecting hormonal excess and, importantly, adrenal malignancy. Results of the retrospective EURINE ACC study were presented and discussed, the prospective study design is currently under discussion and will be finalized by the end of 2010 and the study will be open for recruitment by mid 2011. Interaction with other activities were discussed, in particular the possibility to measure urinary steroid profiles in patients entering the ADIUVO trial, which will help to delineate the steroidogenic side effects of mitotane and most significantly the sensitivity of steroidobolomics to detect recurrent disease as compared to imaging. Similar interactions exist with the imaging platform work package. The need for establishing an adrenal mass database and eCRFs supporting the steroidobolomics and the monoamine diagnostic studies were discussed in detail. As covered by Professor Richard Sinnott and Anthony Stell earlier, eCRFs for the monoamine biomarker studies were initiated in August 2010. This is under a multicenter study entitled the Prospective Monoamine-Producing Tumor (PMT) study (A multicenter prospective study of biochemical profiles of monoamine-producing tumors: utility for diagnosis and determinants of clinical presentation). The clinical protocol for this study received IEC approval at Dresden in July 2010, paving the way for approval at other key sites, including those of ENS@T members. This protocol calls for the collection of clinical data and biological specimens from patients with or suspected to have pheochromocytoma or paraganglioma. The protocol will facilitate addressing some of the aims of the work package related to catecholamine-producing tumours. An associated handbook containing the Standard Operating Procedures (SOPS) for collections, utilization and storage of data and biological specimens was also briefly presented. SOPs include those for the pseudonymization utilizing unique identifiers, including additional codes for labeling biological specimens for biobanking and transfer to and sharing with other centers. Other SOPs included the procedures for specimen collections, shipping of samples, and procurement of tumor specimens As outlined all SOPs are to be made available as part of the VRE in association with the eCRFs employed for the PMT study. These same SOPs may also be adapted for the collection and shipping of biological under the FIRSTMAPPP trial. Finally, retrospective data were presented concerning the utility of catecholamine metabolomic profiling for defining distinct neurochemical phenotypes of different groups of patients with hereditary pheochromocytomas and paraganglioma. Data establishing the importance of plasma methoxytyramine as a biomarker of malignant pheochromocytoma and paraganglioma were also reported. 
Translational adrenal cancer models 

Prof. Enzo Lalli, Prof. Franco Mantero, Prof. Massimo Mannelli, Dr. Judith Favier and Prof. Felix Beuschlein provided an overview on the current preclinical studies underway in the individual labs. 
Prof. Lalli demonstrated data on SF-1 overexpressing adrenocortical NCIh295 cells which he utilized as a specific in vitro and in vivo model to assess the action of several agents with potential therapeutic relevance. Among the studied pathways and agents IGF1 R, mTOR and PI3K inhibition was demonstrated and discussed as well as projects outlined to investigate effects of retinoids and other candidate signalling pathways involving DAX1 and FATE. 
Prof. Mantero summarized experiments on preclinical in vivo studies on the use of Everolimus and Sorafenib in ACC xenograft models as well as primary ACC cell culture experiments. 

Prof. Mannelli demonstrated data on treatment of rosiglitazone in combination with mitotane in xenograft models in a therapeutic as well as adjuvant setting. Acyclovir conjugates which are activated by telomerase were proposed as potentially interesting candidate substances for future studies.

Dr. Favier from the group of Prof. Gimenez-Roqueplo provided data on a variety of different cell lines and animal models for malignant pheochromocytoma. These include PTEN and SDHB constitutive (+/-) and conditional (lox/lox) knockout mice which had been generated and crossed with PSA-Cre and tyrosine hydroxylase (TH)-Cre animals, respectively. Detailed phenotypic characterization is under way. Murine embryonic stem cells harbouring a homozygous SDHB gene inactivation have been generated and will be differentiated into a neural crest lineage.
Prof. Beuschlein provided data on the establishment of personalized preclinical models of adrenal tumors. Upon transplantation of surgical tumor samples from different entities into immunocompromised mouse lines tumors could be maintained and further characterized after explantation. Interventional experiments have been proposed with the aim to predict treatment response in an individual patient.
ESF-ENS@T activities
Dr. Rosella Libe in lieu of Prof. Xavier Bertagna outlined recent activity of ESF-ENS@T. These included support for the ENS@T homepage, scientific and work-shop meetings (Steering Committee meeting, Padova (September 2009); Data base workshop meeting, Padova (September 2009); Data base meeting, Paris (November 2009); and Data base workshop meeting, Praha (April 2010)) and support of the finalized and yet to be completed registries. A number of future ENS@T associated meetings will be or are in the process to be financially supported by ESF (ENS@ Scientific Meeting, Torino (November 2010); International ACC Conference, Wuerzburg (early 2011); International Pheo Meeting, Paris (September 2011), ENS@T Scientific meeting, Nijmegen (November 2011); PIPA2, Munich, (May 2011)). 

The recently finalized ESF-ENS@T brochure was distributed between the participants. ESF supported exchange visits for young researchers in the field will be further promoted for ENS@T members.

3)
Assessment of the results and impact of the event on the future direction of the field
Overall the meeting can be regarded as very productive with a number of specific items and action points to be followed in the next few months. Due to the friendly and constructive spirit put forward by the participants a multitude of personal discussion took place that shaped the group and solidified cooperative approaches. 

The concurrence of the recent achievements of the evolving European Network, the progress in the understanding of molecular mechanisms and increasing availability of specific diagnostic and therapeutic tools for adrenal cancers and, finally, the support by public, industrial and private partners provides the unique opportunity to achieve unmatched progress in the implementation of both translational and clinical research dedicated to adrenocortical carcinoma and malignant pheochromocytoma. The recent scientific meeting has provided an important starting point to match these important objectives.
4. 
Final programme of the meeting
24. September 2010

20.00 
Get together and Dinner 
(Dolce Munich Unterschleissheim, www.dolcemunich.com)
25. September 2010

08.00
Bus transfer to 
Center of Advanced Studies (www.cas.lmu.de; Seestraße 13, 80802 München)

09.00
Reception


(Stefan Endres, Dean of Science; 
Martin Reincke, Head of Univ. Hospital Innenstadt)

09.10
Coordination, Introduction (Felix Beuschlein)

09.20
Project management (Daniela Schneider)

· introduction

· next meeting

· question/answers
09.35
ADIUVO trial (Massimo Terzolo)

· introduction of study outline

· current state (ethical approval, patient recruitment etc.)
· proposed centers, patient numbers

· assumed timeline until January 2011 and September 2011
09.55
FIRST-MAPPP trial (Eric Baudin)

· introduction of study outline

· current state (eCRF, ethical committee etc.)
· proposed centers, patient numbers
· assumed timeline until January 2011 and September 2011
10.15
Functional imaging platform (Bruno Allolio, Henri J. Timmers)
· introduction of study outline

· organization of imaging procedures, tracer distribution, quality control/SOPs

· current state (eCRF, ethical committee etc.)

· proposed centers, patient numbers
· assumed timeline until January 2011 and September 2011
10.45
Coffee break

11.00
Virtual research environment (Richard Sinnott)

· introduction of ACC registry

· support of clinical studies (eCRFs)

· workshop/demonstration/training

· assumed timeline until January 2011 and September 2011
11.20
Discussion (Chair: Felix Beuschlein)

· Organization of Clinical study platform

· Implementation of VRE

· Monitoring

12.00
Lunch

12.45
Adrenal cancer pathology platform (Ronald de Krijger)

· introduction of study outline

· current state, ethics, proposed patient numbers
· assumed timeline until January 2011 and September 2011

13.05 
Adrenal cancer genomics platform (Jerome Bertherat, Mercedes Robledo)
· introduction of study outline

· current state, ethics, proposed patient numbers
· assumed timeline until January 2011 and September 2011
13.35
Hormone biomarker platform (Wiebke Arlt, Graeme Eisenhofer)
· introduction of study outline

· current state, ethics, proposed patient/sample numbers
· assumed timeline until January 2011 and September 2011
14.05
Discussion

14.20
Coffee break

14.30
Translation adrenal cancer models: (Enzo Lalli, Anne-Paule Gimenez-Roqueplo, Massimo Mannelli, Franco Mantero, Felix Beuschlein)
· introduction of study outline

· current state

· assumed timeline until January 2011 and September 2011
15.30
Discussion

15.45
Overview on ESF-ENS@T activities (Rosella Libe)

16.00 
End of Meeting
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