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~SUMMARY~
The annual meeting of ENS@T took place on November 26 – 27 at the lecture hall of the Faculty of Medicine and Surgery “San Luigi Gonzaga” of the University of Turin, c/o the San Luigi Hospital in Orbassano (Turin). 

The two-day meeting was aimed to present and discuss the latest advancements on a broad range of topics concerning adrenal tumours, from genetics to molecular biology and clinics. The program included different sessions of oral and poster communications presenting an update on current research projects from the four ENS@T working groups on adrenocortical cancer (ACC), aldosterone-producing adenoma (APA), phaeochromocytoma (PHEO), and non-aldosterone-producing adrenocortical adenoma (NAPACA), respectively. Furthermore, there was a session dedicated to presentation of proposals for future ENS@T projects. In addition to the scientific sessions, there were the first general assembly of ENS@T members and  the meetings of ENS@T and ESF steering committees. 

The meeting was the first since ENS@T became a membership-based society, opened to all the European clinicians and scientists committed to the study of adrenal tumours. The meeting gathered more than 100 delegates*, representing more than 40 different centres from Bulgaria, France, Germany, Hungary, Italy, Poland, Romania, Russia, Spain, Sweden, the Netherlands and the United Kingdom, reflecting the large number of scientists who have joined in the Network. 
Scientific contributions were many and of high quality; there were 28 reports from the ACC working group, 11 from the APA working group, 13 from the PHEO working group and 6 from the NAPACA working group, respectively. Moreover, five proposals of new collaborative studies were presented and discussed in the pertinent session.

*Please consider that the ESF participation list includes only speakers, poster presenters and chairmen; other delegates are listed in the appendix.
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~SCIENTIFIC CONTENT~
The two-day meeting included different sessions of oral and poster communications presenting an update on current research projects from the four ENS@T working groups on adrenocortical cancer (ACC), aldosterone-producing adenoma (APA), phaeochromocytoma (PHEO), and non-aldosterone-producing adrenocortical adenoma (NAPACA), respectively. Furthermore, there was a session dedicated to presentation of proposals for future ENS@T projects. The scientific vitality of the Network was reflected in the great number of abstracts submitted, many of them as a result of collaborative work among different research groups within ENS@T.

The ACC working group submitted the highest number of abstracts (n. 28), 12 of those were selected for oral presentation. Among them, several studies focused on mitotane, an old drug but still the only one approved for treatment of ACC. Stigliano and Colleagues reported on the synergic effects of the combination between mitotane and ionizing radiations in a xenograft model of  ACC, supporting the possibility of the use of this combination in clinics. Two independent studies by Daffara and Colleagues and Wangberg and Colleagues showed that target plasma mitotane concentrations may have a therapeutic impact in an adjuvant setting. Patients who attained plasma mitotane concentrations greater than 14 mg/l had a survival advantage. Hermsen and Colleagues evaluated mutational status of EGFR with tumour response on mitotane monotherapy in 47 ACC patients but did not find any correlation; however, an association between plasma mitotane levels and objective response was confirmed. Poli and Colleagues investigated mitotane effects in a cell line model (H295R) and in a xenograft model. They found that mitotane is able to exert an inhibitory effect on cell proliferation in a dose- and time-dependent manner and to induce a significant reduction of tumour growth in vivo. 

Other studies explored novel therapeutic approaches. Hantel and Colleagues coupled a monoclonal IGF1-R blocking antibody to sterically stabilized liposomal doxorubicin to combine anti-IGF1-receptor therapies and doxorubicin in one formulation. The novel preparation showed significant effects on mean survival time of ACC cell lines. Kroiss and Colleagues presented preliminary data of the multicentric German trial SIRAC, demonstrating a modest anti-tumoural activity of sunitib. These data may support further testing of sunitinib in combination with chemotherapeutic or other targeted agents. 

Several molecular genetic studies provided promising findings for defining patients’ prognosis and tailoring treatment on the basis of the molecular signature of the tumour. Ragazzon and Colleagues did gene expression profiling by transcriptome analysis and recognized two groups of ACCs with very different outcomes. They showed a correlation between p53 and β-catenin alterations and the poor-outcome group. Assié and Colleagues looked for chromosomal gains, losses and amplifications in adrenocortical tumours that were mapped with CGH arrays and confronted to pathological, survival and transcriptome data. They identified some genomic alterations that had either diagnostic or prognostic value. Doghman and Colleagues studied the involvement of the trascription factor SF-1 and miRNAs in the pathogenesis of childhood ACC to discover new therapeutic targets.

Finally, Tissier and Colleagues compared pathological assessment of adrenocortical tumours by 12 different French pathologists. In order to evaluate the intra- and inter-observer reproducibility of the Weiss score, five slides for each of the 50 different tumours (Weiss score 0 to 9) were scanned, made accessible via the internet and examined by 12 French pathologists. Twenty-five ACTs were examined twice, in a blind manner, to evaluate the intra-observer reproducibility (IaOR). The intra- and inter-observer reproducibility was overall satisfactory and improved on a second examination, after a coaching session. This virtual slide system proved highly efficient for a training program that can be extended within ENS@T network.
The APA working group submitted 11 abstracts and 6 of those were selected for oral presentation. Among them, 3 presentations were pertinent to clinical research. Reincke and Colleagues presented data of the German Conn’s registry showing that long-term mortality in patients with primary aldosteronism (PA) following intervention is comparable to essential hypertension. Another study from the German Conn’s registry was presented by Rump and Colleagues, who assessed the diagnostic accuracy of adrenal vein sampling (AVS) across 5 different German centres. Retrospective evaluation of 200 AVS procedures revealed that only 31% were bilaterally selective. Success rate increased to 60% in the prospective phase (106 AVS). It was suggested that appropriate patient selection and more refined AVS protocols including rapid cortisol assay are needed to improve the rather disappointing AVS outcome. Moreover, this study nicely pinpointed that registries are powerful tools to investigate long-term impact of disease. Amar and Colleagues showed for the first time the results of a novel aldosterone synthase inhibitor (LCI699) to 14 patients with PA. After 4 weeks of treatment, plasma aldosterone concentration decreased by 75%, the 24h ambulatory systolic and diastolic blood pressure were lowered by 3.8 - 1.9 mmHg and hypokalemia was corrected. These data demonstrate that the administration of LCI699 is able to inhibit effectively and safely aldosterone synthase in patients with PA. 
Results of basic research were reported in the remaining presentations. Ronconi and Colleagues did gene expression profiles of omental adipose tissue from 17 patients with APA compared with 14 control subjects. They found that IL-6 expression was 10-fold higher in patients with APA and suggested that this finding may contribute to the pathogenesis of the metabolic syndrome observed in these subjects. Boulkroun and Colleagues compared zona glomerulosa (ZG) structure and function between normal adrenal glands and the peritumoural tissue adjacent to APA. In peritumoural tissue, hyperplasia of ZG was observed with persistent expression of CYP11B2 that was extended to the entire ZG. Transcriptional phenotyping is not in favour of nodulation being an intermediate step toward the formation of APA. Lenzini and Colleagues investigated the whole transcriptome and the TASKs expression and dimerization of 32 APA. They found that only TASK-2 was consistently under-expressed in APA and suggested that a blunted TASK-2 expression may be a hallmark of APA.
The PHEO working group submitted 13 abstracts and 6 of those were selected for oral presentation. Among them, Gheorghiu and Colleagues did a retrospective analysis of the characteristics of incidentally discovered PHEO. Patients with incidentally detected PHEO were hypertensive in 57% of cases, with paroxysms in 35.7%, and both these figures were significantly lower than patients with overt PHEO. 

De Krijger and Colleagues tested the role of SDHA immunohistochemistry for identifying patients with SDHA mutations analyzing SDHA expression in a series of 310 PHEOs and paragangliomas (PPGL). Among the 8 SDHA-negative PHEOs, 4 tumours showed a non-sense and two a missense SDHA gene mutation while no SDHA mutations were found in 16 SDHA-positive tumours. Thus, SDHA immunohistochemistry looks promising for application in usual practice since SDHA immunohistochemistry can reveal the presence of SDHA germline mutations and be used in a cost-effective algorithm to screen all PHEO and PPGL patients.
Lenders and Colleagues examined foetal and maternal outcome in 222 published pregnancy with a confirmed PHEO. They found that the initial working diagnosis was incorrect in about 30% of patients, who showed considerable foetal/neonatal mortality (21%) and maternal mortality (23%). 
Schiavi and Colleagues estimated the prevalence of TMEM127 mutations in 227 individuals with sporadic PHEO. The prevalence of gene mutations was VHL 4%, SDHB 3.1%, 5 TMEM127 2.2%, SDHD 1.8%, RET 1.3%; overall, 12.2% of sporadic PHEOs carried a gene mutation. These data show that TMEM127 is a new PHEO predisposing gene. 
Timmers and Colleagues investigated the sensitivity and specificity of FDG PET as compared to MIBG SPECT for localization of (metastases of) PHEO and PPGL in a large prospective series of 216 patients. They established cut-off values for FDG PET suvs to distinguish PPGL from normal adrenal glands and found that clues for a genetic diagnosis underlying PPGL can be gained from functional characterization by FDG PET. 
Rapizzi and Colleagues studied the biochemical and functional effects of SDH mutations in 43 PHEO and 15 PPGL tissues. They showed that SDH activity was always decreased in SDH mutated patients, this decrement being always correlates with a reduction in SDH content. 
The NAPACA working group submitted 5 abstracts selected for poster presentation that offered novel data on the epidemiology and natural history of incidentally detected adrenal tumours.

There were several proposals for future ENS@T projects. Stell reported on the implementation of the ENSAT online registry which is an ongoing process. The registry is divided into four databases (ACC, PHEO, NAPACA and APA) and allows summary information sharing, uploading and editing of records, and exporting of data all within the strictures and frameworks of national ethical and security procedures. The ENSAT online registry has been developed to support the upcoming FP7 ENSAT-CANCER project, but has wide ramifications for the collaborative sharing of data for all future ENSAT endeavours. Tabarin proposed a prospective trial in whom patients with adrenal incidentaloma and subclinical Cushing’s syndrome will be randomized to adrenalectomy or the best medical treatment after a run-in period to standardize anti-hypertensive treatment. Improvement of hypertension, evaluated as number of drugs needed to attain target blood pressure levels, is the primary end-point of the trial to compare the outcome of surgery versus conservative management. Moreover, Baudin & Haak discussed the scheme of a future randomized trial for treatment of advanced ACC in the post-FIRMACT era and Arlt proposed an upcoming study on steroidobolomics for patients with different types of adrenal tumours.
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~ASSESSMENT OF THE RESULTS AND IMPACT OF THE MEETING~
Adrenal tumours are among the most frequent human neoplasms and include a highly heterogeneous group of pathological entities. Although  most adrenal masses are benign, they comprise highly malignant tumours characterized by a poor prognosis, such as adrenocortical carcinoma and malignant phaeochromocytoma. Interest in adrenal tumours is raised by their increasingly common detection due to significant advancement of imaging techniques in recent years. Adrenal tumours pose diagnostic challenges, because they can show a variety of clinical presentations, including a serendipitous discovery. The diagnostic approach to adrenal tumours is complex and a sound diagnostic approach is mandatory to define the optimal therapeutic regimen, that is also challenging as to either surgical or medical treatments. 
The 9th Scientific Meeting of the European Network for the Study of Adrenal Tumours (ENS@T) addressed this complexity offering a suitable environment to exchange clinical experiences, present and discuss experimental data and feed collaborative studies. The programme of the 9th Scientific Meeting of ENS@T included presentation of very important results in either clinical and basic research on adrenal tumours, that can be considered as milestones and will have a significant impact on the future direction of the field of research on adrenal tumours.

Of particular interest for directing future research were a number of presentations devoted to adrenocortical carcinoma (ACC). The most important results were the following ones:

1. Identification of different groups of ACCs at different prognosis by genetic analysis and demonstration of correlations between genomic and genetic alterations and outcome.

2. Identification of the involvement of trascription factor SF-1 and miRNAs in the pathogenesis of childhood ACT and the role of a founder effect for the spreading of the R337H TP53 mutation.

3. Development of a novel anti-IGF1-receptor immunoliposomal therapy exploiting overexpression and aberrant activation the IGF system in ACC tumorigenesis. 
These studies offered the most relevant pieces of evidence to elucidate ACC tumorigenesis and to identify potential therapeutic targets. Advancement of therapeutic strategies for ACC was also assessed in clinical studies showing that adjuvant mitotane treatment may be beneficial when target plasma levels are consistently attained. Another important result was the development of a virtual slide system for a training program that can be implemented among ENS@T centres to harmonize pathological reports. Overall, results of the ACC working group presented at the meeting represent an important progress in the pursuit of improving ACC treatment that can be translated into clinical practice.
Primary aldosteronism (PA) has recently emerged as the most frequent cause of endocrine hypertension; thus, this topic represents an increasingly expanding area of research. The work of the ENS@T working group on PA presented at the meeting was of particular significance providing cross-national data on some controversial issues, such as diagnostic techniques and natural history of disease, as well as data on mechanisms of disease. Moreover, results of a novel therapeutic approach were showed for the first time that may open the way for future clinical trials. Overall, these data are important for the development of research and to establish evidence-based protocols for diagnosis and treatment.

The ENS@T working group on phaeochromocytoma (PHEO) presented data that may serve to unravel the key genetic and biological events underlying the pathogenesis of this tumour, such as the discovery of a new predisposing gene. Other important results were the demonstration that SDHA immunohistochemistry can reveal the presence of SDHA germline mutations and can be used in a cost-effective algorithm to screen all PHEO and paraganglioma patients and the establishment of FDG PET as a reliable technique to distinguish PHEO and paraganglioma from normal adrenal glands. It is expected that these findings will set the bases of future research and provide novel tools to be exploited in the diagnostic approach to these elusive and problematic tumours. 

Among the proposals for future ENS@T projects, the implementation of the ENSAT online registry will be of key importance to support the upcoming FP7 ENSAT-CANCER project, and will serve for all future ENSAT collaborative studies. Additionally, the proposals of a prospective randomized trial to compare the outcome of surgery versus conservative management in subclinical Cushing’s syndrome and a randomized trial for treatment of advanced ACC in the post-FIRMACT era appear as important scientific endeavours that will allow ENS@T to address clinical areas of great uncertainty. As a matter of fact, the results of such studies will lead to improved patient care.
~APPENDIX 1. LIST OF OTHER DELEGATES~
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