The iLymph project

A translational research initiative related to the professorship in malignant lymphoproliferative diseases at the Dept. og Hematology, Aarhus University Hospital

The objective of the iLymph research programme is to stimulate the development and validation of biomarkers for: (1) Early detection, disease progression, and recurrence of lymphoma/lymphatic leukemia (LL), especially in high‐risk individuals; and: (2). Risk assessment of primary and secondary LL. This also encourages the development and improvement of specific technologies and methods for quantitative detection of novel biomarkers associated with these diseases. The principles contained in the iLymph initiative are in accordance with the NCI's Strategic Plan to facilitate the discovery into the genetic, molecular, and cellular determinants of cancer susceptibility and support studies to better understand risk reduction, prevention, early detection, diagnosis, and treatment. The iLymph initiative is and will be all‐inclusive and encompasses proteomic, genomic, epigenomic, and transcriptomic discoveries as well as the utilisation of standardised biospecimens for validation studies.

Organisation

The organisation of the iLymph project relies on three main clusters of activities as shown in the figure below (i) interdisciplinary projects, (ii) methodological toolboxes and (iii) coordinating and administrative functions. The structure of the iLymph strategic research project will rely on four basic domains: Search for predictive biomarkers, search for prognostic factors, drug and device research, and personalised, risk‐adapted clinical intervention. The translational results will be clinically implemented in phase I, II or III trials, some of which are ongoing.

Biospecimens: The specific aims of the Biospecimen toolbox are to (i) collect, process, distribute, and bank

cells from fresh tumour, frozen tumour tissue, paraffin‐embedded tumour tissue, serum/plasma, and genomic DNA from patients with malignant lymphomas, and (ii) track all specimens in the Biospecimens’ Tracking  Database. All material is collected and processed under tight quality control, and banked for ongoing and future research projects in accordance with ethic regulations.
Specimen processing and analysis: The specimen processing and analysis toolbox serves as a  resource for expertise collaborative support, and service for projects involving processing and analysis of, e.g: (i) Pathology, review/classification, (ii) immuno‐histochemistry, (iii) (fluorescent) in situ hybridisation, (iv) tissue arrays, (v) digital image analysis, (vi) laser capture micro-dissection, (vii) next generation sequencing and other nucleic acid analyses, (viii) proteomics and other protein analyses. The specimen processing and analysis toolbox involves laboratories at the Dept. of Histopathology, AUH (tissue array, immuno-histochemistry, digital imaging analysis); Department of Biomedicine, Aarhus University (proteomics and protein analyses); Dept. of Molecular  Pathology, City of Hope, Duarte, CA, USA (next generation sequencing and other nucleic acid analyses). 

Biostatistics and Bioinformatics: The Biostatistics and Bioinformatics toolbox provides statistical and data

management support for each of the scientific iLymph projects and the Administrative toolbox. Moreover, it is responsible for establishing the infrastructure to enable the link between the clinical and research databases of the different iLymph protocols. This system will allow web‐based registration and data entry from different sites into a common database. The comprehensive nature of this facility assures each iLymph investigator access to statistical and bioinformatic expertise including collaborative development of study designs and analysis plans, data analysis and interpretation, abstract and manuscript preparation. This toolbox  complements and assists the efforts of the Biospecimen and Clinical Trials toolboxes by providing experience with nation‐wide, population‐based clinical data and tissue registries. 

Clinical Trials: The primary objective of the Clinical Trials toolbox is to provide assistance to the projects in all aspects of clinical trial design, implementation, regulation, elaboration of electronic clinical report forms (eCRFs), data collection, data monitoring and interpretation, pharmacokinetics, and other specimen collections for targeted therapy investigations and/or banking. Specifically, the Clinical Trials toolbox facilitates protocol writing and preparation, submission, and regulatory review. Moreover, it maintains, in close collaboration with the Biostatistics and Bioinformatics toolbox, the database and all aspects of data management and monitoring of patients enrolled in iLymph endorsed clinical trials. Adverse event reporting and data together with safety monitoring of all protocols are coordinated through the Clinical Trials toolbox. It also interacts with the Biospecimen toolbox, providing clinical, epidemiologic and demographic data on patients consenting to tissue banking.
Administration: The major function of the Administrative toolbox is to provide an organisational structure through which the investigators can interact and communicate with each other to foster the fundamental goal of the iLymph project, i.e., translation of basic biological information to and from the clinical interventional platform. The Administrative toolbox schedules and coordinates all internal and external meetings, creates and circulates minutes for those meetings, and coordinates the travel for investigators and consultants. The administrative toolbox will also establish a website to facilitate the dissemination of information and to encourage collaboration with other investigators. The website will be developed as part of the Aarhus University website, and will facilitate the communication between iLymph investigators, their institutions and collaboration partners. Other mechanisms of communication within the iLymph network, including regular conference calls, meetings, videoconferences etc., will also be organised through the Administrative toolbox.
The team

The researchers attached to iLymph through their individual projects and areas of expertise are summarised in the table below. As illustrated, they can be subdvided into four groups: (i) Researchers with a PhD degree, (ii) PhD students, (iii) those close to start of PhD programme with an already formulated PhD protocol and (iv) pre‐graduate projects. In addition to these researchers, the iLymph project has a lead coordinator (Francesco  d’Amore, Dept. of Hematology, AUH), who has the research professorship in malignant lymphoproliferative diseases initiated from a 5‐year (2010‐2015) clinical professorship grant from the Karen Elise Foundation which is  followed by an additional professorship (2015‐). The initial professorship was the platform upon which the iLymph project was built. Moreover, the research network counts several senior scientists from different disciplines, who interact on one or several topics as co‐supervisors according to the specific needs and features of the individual research projects. These senior scientists are recruited as partners and project supervisors from fields such as pathology (profs. Stephen Hamilton‐Dutoit and Torben Steiniche, Knud Bendix, Trine Plesner AUH, MDs Peter Nørgaard, Herlev Hospital, Michael B. Møller, OUH), medical biochemistry (prof.Bent Honorè, AU), clinical immunology (Bjarne K. Møller, MD, AUH), molecular biology and molecular genetics (prof. Reiner Siebert, Dept. of Genetics, Kiel University), infectious medicine (Carsten Schade, MD, AUH), nephrology (prof. Bente Jespersen, AUH), epidemiology (prof. Henrik Toft Sørensen, Mette Nørregaard, MD, AUH, Henrik Hjalgrim, MD, SSI) bioinformatics ( Søren Besenbacher, MD, BIRC, AU) in‐ and outside AU/AUH
.
The project matrix

All scientific activities within the iLymph project develop and interact within the framework of a ’project matrix’ consisting of two major domains, one represented by disease‐defined fields of research (vertical bars) and the other by cross‐sectional topics applicable within the different disease‐specific fields (horizontal bars). Each field or topic is related to an individual scientist or research team and may contain one or more individual projects, which, at the present stage of iLymph development, are either ongoing or in the pipeline. There are currently five disease‐defined LL fields within iLymph: (i) Hodgkin lymphoma (HL), (ii) Peripheral T‐cell lymphoma (PTCL), (iii) Diffuse large B‐cell lymphoma (DLBCL), (iv) Follicular lymphoma (FL) with focus on transformed follicula lymphoma(tFL) and (v) Immunodeficiency‐associated lymphoma (IDL) with focus on Post-Transplant Lymphoproliferative Disease (PTLD) and HIV‐associated lymphoma (HIV‐L). Along with these five disease‐specific fields, there are eight cross‐sectional research topics: (i) Epidemiology, (ii) genomics, (iii) proteomics, (iv) microenvironment, primarily focusing on tumour microenvironment, (v) angiogenesis, (vi) diagnostic imaging, primarily focusing on PET/CT‐related issues within different types of lymphomas, (vii) cell therapies, currently primarily focusing on allogeneic stem cell transplantation, a treatment methodology, which in Dennmark is only available in Aarhus and Copenhagen, and (viii) early phase clinical trials, with focus on phase I and II clinical trials to test novel drugs individually or in synergistic combination in the context of investigator‐ and company‐initiated studies. 

Clinical trials: In 2012, we published the largest clinical study on PTCL conducted so far, the NLG‐T‐01 trial in the Journal of Clinical Oncology. The results of the NLG‐T‐01 trial are mentioned in both European and  North‐American guidelines for the treatment of PTCL and represent a major reference for the recommendation of upfront high‐dose therapy with autologous stem cell support in transplant eligible PTCL patients. Moreover, we coordinated, from the Department of Hematology at AUH/AU and in collaboration with the German high‐grade lymphoma group, the first international phase III study in PTCL (the ACT trial). The ACT study completed its recruitment phase in December 2013 (N=252) and the final analysis of trial data will be performed in Q2 2015.

Publications 2010‐2014/2015: The number of iLymph‐related publications has been markedly increasing over the last four years (2010‐2014). Since the beginning of the professorship granted by Karen Elise Jensen Foundation in February 2010, a total of 29 publications have been produced. So far, seven iLymph‐related manuscripts have already been published by mid-March 2015, 
PhD projects: In the period 2010‐2018, a total of nine PhD projects were either successfully concluded (3, i.e. 2

as main and 1 as co‐supervisor), initiated (3, i.e. 2 as main and 1 as co‐supervisor), prepared in order to start in 2015‐2016 (4, as main supervisor), or planned to start in 2017‐2018 (3, as main supervisor). 

Annual research seminar: An annual 2‐day research seminar has been held at Schur Conference Center, Glud, Denmark in May since 2010. At the seminar, young researchers pre‐graduate, pre‐PhD and PhD students together with postdocs have presented and discussed their work in the iLymph plenum. Keynote speakers are invited to give expert overviews on topics relevant to the ongoing projects. All seminars have been extremely valuable for the exchange of ideas and practical solutions to challenges in the different projects. We aim to continue this unifying tradition.
Perspectives                           
The primary goal of iLymph is to improve the cure rate and the quality of life of patients suffering from LL  through innovative therapeutic strategies based on effective translation of discoveries in disease biology, immunology, and molecular genetics and on risk‐adapted treatment strategies. More specifically, iLymph research activities are expected to consolidate an already existing national and international network for the study of LL. Discoveries on the biological mechanisms and determinants of clinical behaviour of LL originating within the iLymph network will provide the platform for collaborative trials testing novel biomarker‐driven, risk‐adapted therapeutic approaches on a national and international scale. The network is designed to ensure patient access to new investigational drugs and to allow easy access to phase I and early phase II programmes. A prominent toll for this will be the accomplishment of an already ongoing effort to offer our clinical trial office in Aarhus as a common clinical trial office for Nordic lymphoma trials initiated within the Nordic Lymphoma Group. The planned projects are expected to strengthen and expand existing international collaborations, attract foreign researchers, and further heighten the educational level in the research and management of lymphoma and LL at our university hospital/university as well as at national level. In line with this strategy, the iLymph research project pursues as a mid‐term goal to establish a center of excellence in translational research and experimental therapy of lymphoma and lymphatic leukemia based in Aarhus.
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