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Rationale and Objectives
The EU Commission, in its 2018 report on the State of Health in the EU, pointed out that as much as one-fifth of health spending is potentially wasteful and that this could be reduced or eliminated without negatively impacting the quality of care. Reducing wasteful spending not only contributes to the resilience of the health care system, but also helps achieving and maintaining universal access to effective care
. Furthermore, inappropriate use of the available resources also results in suboptimal outcomes.

Complex chronic conditions (CCC) are particularly prone to both wasteful spending and suboptimal outcomes, as they need the intervention of multiple actors of the health care system (many of whom tend to be more and more specialised in restricted domains) at different levels and over a long time period. Furthermore, the outcomes of the management of complex chronic conditions also depend on the quality of the relation and interaction between the patients and their multiple health care givers. 

One of the most challenging CCCs in Western societies is the constellation of so-called metabolic dysregulations (like obesity and disturbances of glucose handling) and their co-morbidities, often referred to as the Metabolic Syndrome (MetS). MetS designates a cluster of “metabolic” factors including abdominal obesity, diabetes, hypertension, and elevated plasma cholesterol. Non-alcoholic fatty liver disease (NAFLD) has more recently been added to this cluster, as it appears to be not only a component of the disease spectrum, but, together with the dysfunctional adipose tissue, appears to be one of the most important drivers of disease progression and adverse outcomes
. This has led to a recent proposal to rename it as Metabolic dysfunction-associated Fatty Liver Disease or MAFLD
. The closely intertangled conditions of MetS, diabetes and MAFLD translate into cardiovascular disease, other vascular-damage mediated end-organ disease, malignancy, impaired quality of life and impaired physical capabilities, the latter resulting in a societal cost that goes far beyond the sole health care expenses. 

The incidence of metabolic syndrome often parallels the incidence of obesity and incidence of type 2 diabetes (T2DM). According to CDC data, about 34.2 million adults have T2DM, about 39% of the world’s adult population are overweight and 13% are obese
 and overweight and obesity contribute to global death worldwide by 4.2%
. Parallel to the obesity and diabetes epidemic, accumulating evidence suggests that the burden of NAFLD is dramatically increasing with a global prevalence of 25%, giving rise to an increase of the NAFLD related transplantations and deaths
. Finally, the global prevalence of MetS can be estimated to be about one quarter of the world population. In other words, over a billion people in the world are now affected with metabolic syndrome
.

This cluster represents a highly heterogeneous condition which poses a huge and increasing burden on European health care systems because of the high number of people affected and the complexity of the care path. The latter needs the concerted action of a wide range of health care givers at primary, secondary or tertiary level. The impact of patient-related factors and quality of life on the overall outcome is also pivotal. Thanks to a huge research effort, several treatment modalities and tools are available. 

There are, however, substantial European-wide challenges in the implementation of evidence-based practices for healthcare systems, healthcare professionals and people living with these conditions
 and with MetS in general. Costs are related to management of MetS-related conditions (mainly pharmacological treatment, primary and specialist care visits, blood tests and monitoring) and of their complications i.e. myocardial infarction, stroke, heart failure, renal failure, liver failure plus other related more specifically to obesity, e.g. sleep apnoea syndrome, motor and psychological disability, some types of cancer. Patients trajectories are different between countries and largely driven by global approaches and reimbursement policies, the latter frequently focused on (medical) treatment and mostly poorly tailored to individual needs and risk profiles. Costs are related to management of the metabolic dysregulation (mainly pharmacological treatment, primary and specialist care visits, blood tests and monitoring) and of their complications, e.g. myocardial infarction, stroke, heart failure, renal failure, liver failure or, more specifically to obesity, sleep apnoea syndrome, motor and psychological disability and several types of cancer. Moreover, research is required to understand why care models recommended by consensus documents of international scientific societies are not always adopted and why adherence to therapy is still too low.

Given the complexity and the heterogeneity of the condition and its treatment modalities, its huge disease burden and societal impact (including its impact on quality of life and ability to work) and the numbers of patients affected, there is an urgent need to develop tools, integrating the most recent technological advancements, to identify those individuals at increased risk of complications and to individualise treatment regimens accordingly. This will allow to properly allocate healthcare resources according to the needs, by on the one side identifying those who require more intensive management and on the other side avoiding costly overtreatment in those who can effectively be managed by lifestyle interventions alone or coupled with less expensive pharmacological treatments. This will also allow to improve individual patient outcomes (in a broad sense, including improving maximally the patient’s physical and mental well-being, quality of life and ability to work), hence reconciling minimisation of the absorption health care resources and maximisation of efficiency and effectiveness of the interventions, both at an individual and societal level.

· 
1.1
Objectives 
To address the goal the project will address the following 9 objectives over a 42 months program:

· Building a unified and accessible source of knowledge on the management, disease course and outcomes of patients with MetS, diabetes and NAFLD, based on the integration of data from controlled randomised clinical trials on these closely related chronic diseases augmented with real world data from large cohorts originating from different European countries, with identification of and filling in the gaps between RCT and RWD.

· Based on this source, identifying the different patient trajectories that correspond to different risk profiles in terms of disease progression and outcomes and development of a predictive model  that stratifies patients with the closely related conditions of MetS, diabetes and NAFLD according to the corresponding risk of disease burden (including quality of life and physical health), disease progression and adverse outcomes, making it possible to adopt individualised primary, secondary, and tertiary management strategies tailored to the expected risk. 

· Implementation of a proposed optimised, risk-profile tailored management strategy, including close and remote monitoring with wearable devices, on high risk patient cohorts and study of the impact of this strategy on outcomes to test and validate the identified risk patterns (i.e. patient risk profiles) and management strategies


· provide insights, based on the previous objectives, for improving tailored care for the complex constellation of MetS, diabetes and NAFLD, hence multiple diseases management, and process optimisation and coordination that then need to be adapted to the specifics of the health care system in the different EU member states.

· Provide recommendations to implement the proposed improvements in individualised risk-profile tailored management in the design of randomised controlled trials for patients with MetS, diabetes, obesity and NAFLD.

· To develop a fusion method between data mining and simulation approaches to be able to take in data from real world health systems, enriched with knowledge from healthcare professionals and previously published studies and clinical trials, to provide advice on risk profiles and potential pathways for individual patients.

· To further the technique of knowledge graphs built upon non-unified data sets from real world health care suppliers in different European settings.

· To further the state of the art of privacy-aware data-mining in a way where data does not need to be exposed identifiably to a centralised platform, but still can deliver more insights than anonymous data can.
The increasing prevalence of chronic conditions is a worldwide problem. In the EU the cost for chronic disease management is estimated to be 700 billion euros, in the US one-third of adults live with one or more chronic conditions, and 75% of health expenditure are related to managed conditions [IDC's Worldwide Digital Transformation Use Case Taxonomy, 2019: Value-Based Health]. A Complex Chronic Condition (CCC) involves multiple morbidities, that requires the attention of multiple health care providers or facilities and possibly community care. A patient with CCC presents to the health care system with unique needs, disabilities, or functional limitations. Critical and pain points in the management of CCC reside in the following areas: 

· The definition of policies for CCC. They need to be designed at the care management level integrating all the services provided within the healthcare system. 

· Healthcare service integration. More and advanced integration is needed along the healthcare service pyramid (Figure 1) with the lower level based on Community care, Long Term care and Nursing care. In this framework, pressure needs to be released from the upper levels of the pyramid.

· Bridge the gap among different health system. Health care systems are differently organised across EU member states. Efforts are needed in identifying and improving the gaps and pain points of existing health systems within Europe in managing CCC.
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Figure 1. Healthcare service pyramid.




In our Western countries, overweight and obesity, disturbances of glycaemic control and diabetes and liver fat accumulation and related liver function alterations are a complex and closely interconnected constellation of so-called metabolic dysregulations that lead to a large set of co-morbidities, clinical events and adverse outcomes and have an important impact on patient mental and physical well-being, quality of life and ability to participate in activities of society. The term Metabolic Syndrome (MetS) has been introduced as a kind of overarching denominator. MetS, in its original definition, designates a cluster of “metabolic” factors that include abdominal (“visceral”) obesity, alterations of glucose metabolism up to diabetes, arterial hypertension and disturbances of the blood lipid profile. Non-alcoholic fatty liver disease (NAFLD) has more recently been added to this cluster, as it appears to be not only a component of the disease spectrum, but, together with the dysfunctional adipose tissue, appears to be one of the most important drivers of disease progression and adverse outcomes
, which has also led to the most recent proposal to rename it as Metabolic dysfunction-associated Fatty Liver Disease or MAFLD
. The closely intertangled conditions of MetS, diabetes and MAFLD translate into cardiovascular disease, other vascular-damage mediated end-organ disease, malignancy, impaired quality of life and impaired physical capabilities, the latter resulting in a societal cost that goes far beyond the sole health care expenses. This CCC represents therefore a huge challenge to the health care systems and optimal management requires a coordinated approach by all parties involved in the healthcare pyramid. Due to the high prevalence of these conditions in the European population, it is obviously of mainstream importance to identify at an early stage those subjects at higher risk of disease progression (e.g. from non-alcoholic fatty liver to non-alcoholic steatohepatitis (NASH) and cirrhosis; from uncomplicated type-2 diabetes to cardiovascular and renal complications) and to provide them with appropriate evaluation and support. 

The controlled randomised clinical trials (RCTs) on the management of these chronic diseases provide a comprehensive source of knowledge when applied to clinical evaluation, but they don’t include sufficient breath when dealing with tailored care, complex combination of conditions (as it is indeed the case of MetS, diabetes and NAFLD), care management and process optimisation. A possible way of dealing with it is to identify within RCTs those subgroups which may benefit more from specific preventive or therapeutic approaches. Real-World data can offer valuable insights in this perspective but their collection and processing are usually not integrated in RCTs studies. Tapping into the rich resource of European Real-World data issued from daily clinical practice, either collected on a regular basis by public bodies or through devices (wearables) and mobile applications, and smartly assembled in combination with clinical studies, ACRONYM will boost both output and relevance of controlled clinical research results.
 ACRONYM aims to address the problem by providing a unified and accessible  source  of knowledge based on controlled randomised clinical trials on MetS, obesity, diabetes and NAFLD augmented with Real World Data integration. The objective is to find gaps and pain points in the knowledge provided by RCTs and leveraging Real World Data to fill the gaps and provide insights for improving tailored care, complex multiple diseases management and process optimisation and coordination. So far, several attempts have been made to address the issues within restricted geographical boundaries. The overall aim of ACRONYM is to produce a comprehensive, cross-border study with the final objective of simplifying and improving the way these closely related chronic “metabolic” conditions which represent the greatest burden for EU healthcare systems are treated and managed across Europe, and potentially beyond.

In this respect, ACRONYM big data analysis from different National Health Services sources will allow to define patients’ trajectories predicting the individual risk of developing medical complications related to metabolic dysfunction-related conditions, with a special focus to more vulnerable groups like children, elderly, immigrants and low-income population and to identify differences among countries in healthcare determinants.

Our lifestyle, with nearly unlimited access to food and hence an increased calorie intake, combined with an unhealthy food composition and food pattern on the one hand, and a reduced level of physical activity on the other hand, has exposed current generations to widespread health threats that were rather rare in preceding generations. Throughout his history the human race has been confronted with scarcity of food and is hence genetically predisposed to living in conditions of restrictive access to food combined to a certain level of physical activity. This genetic predisposition includes the preference for sweet, sugar-rich food as well as the presence of specialised adipose tissue that, when there is abundant intake of calories, builds up energy reserves that should allow to survive longer periods of food scarcity. This genetic predisposition has developed over millenaries by the processes of natural selection, a slow process. The changes in lifestyle that recent generations have witnessed are rapid changes that do not allow for timely genetic adaptation. As a consequence, the Western lifestyle has led to a tremendous increase in the prevalence of health problems that are related to what could be best described by “metabolic dysregulation”. Overweight and obesity lead to dysfunction of the adipose tissue when the storage capacity of this adipose tissue (which is different from one individual person to another, explaining part of the heterogeneity in the susceptibility to adverse consequences of overnutrition and in the clinical presentation and consequences). Adipose tissue hypoxia, inflammation and dysfunction results, via altered secretion of adipokines and a plethora of inflammatory and immunological mechanisms to an impact on other organs
. Type 2 diabetes mellitus (T2DM) has also become highly prevalent, and its pathophysiology partially overlaps with the problems of obesity. Insulin resistance of adipose tissue, liver and muscle together with β-cell dysfunction contribute to the development of T2DM
. Liver steatosis, as a form of ectopic fat accumulation, further contributes to the metabolic derangements. In fact, the relation of Non-Alcoholic Fatty Liver Disease (NAFLD), recently proposed to be renamed as Metabolic Dysfunction-associated Fatty Liver Disease (MAFLD) with obesity and diabetes is multidirectional
. Progressive liver disease because of associated liver damage and inflammation (Non-Alcoholic Steatohepatitis (NASH) can occur, with evolution towards cirrhosis and its complications, including hepatocellular carcinoma. But NAFLD also contributes to metabolic dysregulation, increasing the risk of diabetes. Furthermore, NAFLD, independent of the other factors, contributes to the development of cardiovascular disease, renal disease and malignancies, all well-known consequences of obesity, diabetes and MetS. In fact, all these conditions of metabolic dysregulation are associated with an increased risk of cardiovascular disease, other end-organ damage (mainly by microvascular alterations, including renal disease) and malignancies. Systemic inflammation, insulin resistance and lipotoxicity, amongst others, are common pathophysiological pathways that are part of a complex inter-organ cross talk and vicious circles that lead to adverse outcomes
.

Management of these metabolic dysregulations need a multi-layer and multidisciplinary approach. Life style modification is the cornerstone of the management as it improves several factors that contribute to disease (unhealthy food composition, quantity and pattern, and low levels of physical activity) and impact on several of the pathophysiological mechanism. Weight loss is obviously an important element and has been shown to improve insulin resistance and glycaemic control as well as liver fat, inflammation and fibrosis, as well as on QoL and physical ability. Several other effects beyond weight loss even so contribute to improving health. Impacting on life style is not only to be considered a treatment, but is also preventive of further disease progression and later events
. It requires the contribution of the patients as well as several health care providers, including, but not limited to dieticians, psychologists, physical trainers, general practitioners and specialised care, illustrating the typical multi-layer and multidisciplinary nature of an optimised approach. Some of the aspects of life style modification have been examined in RCT, but as this is challenging from a methodological point of view, RCTs are rather scarce and often with small sample size.

Pharmacological therapy has also been developed for obesity, dyslipidaemia, arterial hypertension and diabetes, and is fully in development for NASH. These therapies have been tested in RCT, but mostly from a disease-specific angle. Interestingly, several therapies are relevant for different diseases. Glucagon-like peptide analogues are licensed for obesity and diabetes and are being extensively tested for NASH. Peroxisome proliferator-activator receptor gamma agonists are used in the treatment of diabetes but also appear to work in NASH. The same holds true for the anti-diabetic sodium-glucose-cotransporter 2 inhibitors. Metformin decreases the risk of hepatocellular carcinoma in NASH. Statins, aspirine and angiotensin 2 receptor blockers, used to treat dyslipidaemia and arterial hypertension in the prevention and treatment of cardiovascular disease, also have properties that might positively impact on NASH
. These examples illustrate not only the close intertanglement of these metabolic conditions, but also the need to approach the management from a global perspective, overarching the different disciplines.

As mentioned, life style modification is important in the management of all these conditions, and hence need to be incorporated in clinical trials. RCT struggle with this issue, as standardisation of these measures across centres, countries and regions is difficult, and adequate assessment of adherence to these measures and of their efficacy, needed to correctly interpret the data on the efficacy of the tested treatment. Again, scientific societies and regulatory bodies have tried to develop guidelines, which are disease-specific and differ from one disease area to another, although the challenges and principles are identical across these conditions. A recent guidance document to standardise life style in the context of NASH clinical trials explored experiences and lessons learned from the fields of obesity and diabetes and observed the disparity in the respective approaches
.

Mainly developed by scientific societies, guidelines for the treatment of the different conditions have tried to summarise the evidence, mainly derived from RCT, and, with addition of expert opinion, have translated this knowledge into guidance for the management in real world conditions. Again, the guidelines are mostly developed for one specific disease, differ between countries and regions, and do not always rely on the input of general practitioners, paramedical professions and patient representatives. The guidelines for the different metabolic disorders therefore, although they substantially overlap, differ in several areas of the provided management recommendations. Recently, the European Association for the Study of the Liver, the European Association for the Study of Obesity and the European Association for the Study of Diabetes have published for the first time a joined guidance document on NAFLD in an attempt to present a multidisciplinary approach, but several issues were left untouched
.

Another level of complexity is added by the differences between countries in organisation of health care, the budget repartition between prevention and cure, the repartition of tasks between the different levels of the health care system, reimbursement of preventive and therapeutic interventions for the different conditions, the participation of patient organisations and insurance companies in health care policy decision making, registration and control mechanisms. This leads to substantial differences between countries in the global approach to the different diseases that are part of this constellation of metabolic dysregulation. Furthermore, although a lot of rules are applied in several separate disease areas, it is again mostly organised in a disease-specific way. Furthermore, policies and rules are quite homogenously applied and poorly individualised. This leads to inappropriate allocation of health care resources, as outlined previously.

All these challenges (a multifactorial disease cluster requiring the intervention of a spectrum of different health care providers in all levels of the health care system; disease-specific approaches instead of a global holistic approach; uniformly applied strategies instead of treatment tailored to individual risks, needs and treatment responses) in RCTs as well as daily routine clinical management of patients with MetS, diabetes and NAFLD (conditions that by their close interrelationship and overlapping pathophysiology share many features in management, offering numerous opportunities for synergy) imply that this CCC is particularly prone to wasteful spending and suboptimal outcomes. On the other hand, the large body of evidence that is already published, the large real world patient cohorts available
  and the recent technological advancements in patient monitoring as well as data management and analysis, offer a unique opportunity to improve care of patient with metabolic dysregulation, with a huge potential to improve individual outcomes along with better allocation of health care resources across countries.
A couple of paragraphs here (one page in total) describing in more detail the background and the needs of the healthcare system for management of complex chronic conditions. (Maria Letizia, Sven, Carl)
The consortium we brought together is a combination of centres of excellence and expert people working in a wide range of organisations interested in the management of chronic diseases. The technical excellence comes from both industrial and academic research institutes (IBM, KTH, RU, UB, UC, RU, PGMD), where all persons involved actively collaborate with health care already. The medical excellence is safeguarded by UZA, UNIBO, OSR, COLLMAN, and KI. We chose a wide spread of medical partners as to fully reflect the different data constellations in Europe, as well as the different governance structures.
1.2 
Relation to the work programme 
The project relates to the Work Programme Health, Demographic Change and Wellbeing, to the call on Supporting the digital transformation in health and care and the topic on Use of Real-World Data to advance research on the management of complex chronic conditions (SC1-DTH-12-2020).

As formulated in the overall objective, the project addresses the use of real-world data in improving the clinical outcomes and management of MetS-associated diseases and co-morbidities. The project focuses on this cluster of diseases driven by metabolic dysregulationt, as these metabolic diseases are a good indicator of poor health in adults. Table 2 lists the specific challenges and expected scope stated by the call text and explains how ACRONYM addresses each challenge. 
	 SC1-DTH-02-2020 challenge or scope
	How the project addresses it

	Managing patients with complex chronic conditions therefore needs approaches that ensure multi-disciplinary, personalised and well accepted by the patient ways of care and monitoring.

The controlled randomised clinical trials on chronic diseases provide important information […] but they often do not comprise sufficient breadth and depth commensurate to the complexity of diseases, and to the degree of personalisation of treatment needed.

Real World Data […] can complement these to fill the knowledge gap between controlled clinical trials results and clinical practice needs in real environments. They can provide new insights into disease patterns and help improve the safety and effectiveness of health interventions.


	Medical contribution:  ACRONYM will address a multi-disciplinary, personalised and patient-oriented care for the highly prevalent conditions related to metabolic dysfunction, which encompasses type-2 diabetes, non-alcoholic fatty liver disease, obesity, hypertension, hypercholesterolemia, some of them clustered in what is defined as the MetS. This will be done using a “win-win” all-round perspective: healthcare system (optimising expenditures and increasing at same the time standards of care), healthcare professionals (moving from generic guidelines to personalised treatment) and patients’ perspective (addressing meaningful patient-related outcomes and improving their quality of life). In order to achieve this goal, ACRONYM will analyse and integrate data from a large set of randomised clinical trials in the different overlapping disease areas, and real-world clinical data as well as health care system data from large retrospective and prospective cohorts from geographically very different European countries and will validate the outcome of these analyses in terms of the patient risk profiles and personalised management strategies through prospective pilot trials.
Medical usecase (Maria Letizia, Sven, Carl) (100 words)
Technical contribution: 

The consortium is in an ideal position to deal with the problem of complex chronic conditions management given its high degree of multi-disciplinary, being composed by strong and well-established medical institutions, ICT multinationals, SMEs, Computer Science departments in eminent Universities, and a legal team proven to be expert in the management of healthcare data.

The project will be using literature from RCTs to build a KG describing the available knowledge in the identified area and will use datasets from the three Hospitals to find and fill the gaps in the KG. Moreover, a predictive risk models will be developed with the aim of providing personalized risk descriptors to support medical decisions in a multiple complex chronic conditions framework and adopting tailor-made management strategies. 

	Tapping into this rich resource of ‘real world data’ […] and smartly assembled in combination with clinical studies, should boost both output and relevance of controlled clinical research results.
	The project uses published RCT studies on conditions related to metabolic dysregulation as a starting point, and integrates RWD from various sources and cohorts across Europe. A retrospective analysis compares clinical outcomes in the real world with outcomes in the RCTs, and provides insights into the performance of care pathways and regimens in the real world. Combined with state-of-the-art machine learning and simulation methods, this retrospective analysis will also provide insight into personalised interventions points in the patients’ trajectory, where different clinical decisions can lead to better, improved outcomes. A prospective study based on this integrated dataset and on the patients’ quality of life will validate the potential of improving outcomes (both hard clinical endpoints and QoL-related outcomes) by implementing the identified optimised management strategies tailored to the patient’s risk profile. This will ensure a smooth pathway, from the state-of-the-art as a reference in the knowledge graph, with the clinical data driving interventions. 

	The research focus will be on the use of real world data, either newly acquired or from existing sources (such as data from clinical professional societies/associations, cohorts, registers, biobanks or collected through genome research initiatives) to improve the clinical management of adults with complex chronic conditions. The use of new technologies for data analytics and interpretation such as artificial intelligence and computer modelling are encouraged.
	(Maria Letizia, Sven, Carl) to put and describe here the goal of the retrospective/prospective study in WP6. (70 words) Please also put a short description at the beginning describing the different datasets we have now (Italy, Belgium, and Sweden) and how they describe the problem/cohorts/population. 
A comprehensive set of data (detailed clinical data with longitudinal follow-up and clinical outcomes, health care utilisation, QoL) from large cohorts of patients with the aforementioned cluster of overlapping diseases related to metabolic dysregulation will be collected from centres of excellence in Sweden, Iceland, Belgium and Italy, resulting in datasets that complement each other in terms of types of data collected as well as they are reflective of differentially organised health care systems in the EU. In a subgroup of the cohorts, pilots will implement the risk profiles and corresponding optimised management strategies resulting from the data integration and analysis to test their validity and impact on (several types of) outcomes, the latter including QoL and well-being.
TO BE COMPLETED￼
The predictive risk model will be based on advanced machine learning and artificial intelligence approaches using real-world data for selecting the most appropriate clinical pathways regarding conditions related to obesity, diabetes and metabolic syndrome.

(Gillie, Carl?) to put here a description of the pilot around quality of life and wellbeing (70 words)

	The proposed intervention should allow better treatment or monitoring of the person and thus changes in disease progression and/or therapy response. Quality of life, patient safety, psychosocial aspects and well-being are important determinants of complex health conditions and should be addressed whenever relevant. 
	(Maria Letizia, Sven, Carl) could you please describe here the results/methodology you expect from the retrospective/prospective study in WP5. (70 words)
The identification of persons at different risk of developing medical complications will allow to appropriately allocate healthcare resources. On the one side, lower-risk persons will benefit from primary prevention large-scale tools for lifestyle changes already developed. On the other side, persons at higher risk will undergo specific assessments and more intensive secondary prevention management and treatment as required according to the knowledge base from RCTs. WP5 will prospectively validate such a personalised approach.
(Gillie, Carl?) could you please describe here the results/methodology you expect from the quality of life and wellbeing pilot. (70 words)



	The research should also assess the potential and use of RWD for different health authorities like regulators of safety and quality or health technology assessment bodies. Nevertheless, research has to take duly into account sex and gender differences.
	ACRONYM will provide valuable information about the effectiveness of treatment in real-world settings and across diverse populations. These data could support coverage decisions and the development of guidelines and decision support tools for use in clinical practice. Moreover, regulators or health technology assessment bodies could use these data to provide insights before and after the market authorization of a new drug; to assess the pharmacoeconomic properties of treatments; and to explore effectiveness in conditional reimbursement schemes.Furthermore, ACRONYM will assess recent European policy developments occurred at pharmaceutical regulatory level (see «Joint Big Data Task Force» set up by the Heads of Medicines Agencies and the European Medicines Agency), which have already highlighted the need of technological and quality standards for digital data used for research and thus for regulatory purposes. The creation of these standards is essential to facilitate regulatory agencies analysis and interpretation of research data, thus overcoming problems of uncertainties regarding the quality of the data and the trustworthiness of the generated evidence.

Against this backdrop, ACRONYM will explore the feasibility of the creation of such standards taking as benchmark the integrated datasets on which the clinical pilot resides. This enables a first mapping of the emerging regulatory needs, in the shift from a closed to an open-ended scientific environment, that is a research environment that exploits open-ended sources of potentially relevant research data.

As for clinical trials, also in respect to scientific enquiries carried out over real world data, sex and gender issue should be taken into adequate consideration. For these purposes, ACRONYM will enquire specific governance structures that supervise the construction and deployment of predictive models in the context of real-world data-driven research not only in accordance with a gender-balanced approach, but also with a gender-sensitive approach. These governance structures shall ensure that the real-world data employed for research purposes in the medical context shall be exploited also for their gender-related informational value. This is in turn expected to render research results more adherent to gender-based differences and thus related treatments more effective. In this perspective, ACRONYM will enquire the opportunity of the involvement of gender-balanced community engagement boards, whose members could advise developers as they acquire data and design training models.


	The proposed intervention must add clinical value as well as societal benefits and show feasibility and sustainability in real-life settings. In order to ensure acceptability and sustainability of the intervention early involvement of patients and care providers in the design of the research is considered essential. Similarly, proposals should duly take into account the diversity of health systems in different regions of Europe.
	(Maria Letizia, Sven, Carl) I think we are tackling this very well as we are thinking about optimization of process and healthcare utilization as well. We also have early involvement of care providers (hospitals) and patients (prospective study). And we are tackling the diversity of health systems in Europe (Italy, Belgium, Sweden). Could you please describe this contribution? (70 words)
ACRONYM will compare different European healthcare systems in terms of management (i.e. adhesion to current European guidelines, cost-effectiveness, impact on disease-related quality of life) of the cluster of diseases related to metabolic syndrome and obesity, especially NAFLD and T2DM. The consideration of different perspectives and the full involvement of all stakeholders (patients, healthcare professionals, health authorities, ￼￼
￼) is crucial to change health policies.  Regional and local Health Authorities will provide data on healthcare resource absorption through linkage with clinical centres and will be the main end-users of cost-benefit analysis to reduce unnecessary expenditures toward higher standard of care. Patient-related outcomes represent crucial aspects of healthcare which are fully accounted for in ACRONYM. Regional patients’ associations will  provide advice in the design of the trials in WP5 to ensure their acceptability and relevance to their perceived needs. Healthcare professional

	Data protection, data privacy and ethical issues have to be carefully considered as personal data from different sources are to be linked in the course of the proposed research. Data sets assembled under the project, including the linkage to ‘real world data’ should be preserved in a sustainable and accessible way so as to enable future research on the targeted CCC, thus contributing to the overall imperative of Open Science.
	(r

The project will pay due attention to the procedures and/or systems implemented for data collection, storage, protection, retention and destruction, ensuring that they comply with national and EU legislation on the subject. In particular, the interaction between the General Data Protection Regulation and the Clinical Trials Regulation will be taken as a normative benchmark, upon which guidelines and the research protocol specifically designed for the management of CCC (MetS-related conditions) will be developed.

Moreover, a protocol on the retention of data together with a procedure for disposal of original records which could identify individuals will be agreed between the consortium participants at the beginning of the project’s activities. A Data Protection Impact Assessment (DPIA) will be conducted, if necessary, under Article 35 of the General data Protection Regulation 2016/679 and a policy on incidental findings will be elaborated if needed as part of a more general ethical assessment performed by an ethics committee.

From a regulatory and standardization perspective, the compliance activity relies on the analysis of the complex legal-ethical framework from a comparative perspective to identify possible practical gaps to be harmonized and re-interpreted in terms of contractual conditions between different stakeholders.

For these purposes, specific attention will be given to the legal framework of access regimes regarding data concerning health.  Regulatory responses, such as the one given by the recently enacted Open Data Directive (Dir. EU 2019/1024), place particular emphasis on the value of access and transferability of research data, in consistency with the paradigm of open science and innovation, aiming at fostering the interaction between research results and market innovation. 

ACRONYM moves from the assumption that the integration of different datasets is as a precondition for the advancement of medical research. Against this backdrop, sustainability standards for the sharing of sensitive data as health data in the context of medical research will be defined, with specific regards to the protection of involved subjects’ fundamental rights. These sustainability standards will be defined on the basis of a balancing test, which identifies the regulatory level that maximises innovation, research and data subjects’ protection for each of the applicable access regimes.  Our paramount goal is to promote Open Science in a privacy safe environment.



	
	


1.3 
Concept and methodology

1.3.1 Concept
The approach is to construct a knowledge graph from published clinical studies and trials, and integrate the knowledge graph with data from hospitals and administrations. This dataset will serve as the focal point for a retrospective study combining the latest methods in patient trajectory analysis, both at an individual and group level. Simulation studies will help fill gaps in the datasets, as well as provide insight into the consumption of healthcare. Data will be collected and stored locally at all four study sites, and remain with the legal entity that collects it through the entire process. Distributed computing techniques will be applied, and federated machine learning and privacy preserving techniques applied on a common cloud platform for the analysis. This process will respect all ethical, privacy and security constraints including the General Data Protection Regulation (GDPR). An API will be built on this cloud platform, which will allow for a proof-of-concept demonstration of a dashboard for clinicians to view results and manage their patients’ care. 

Data Sets 
The goal is to create personalized risk-stratified models of multiple metabolic and Quality of Life indicators. Any genetic, clinical/medical, psychological, behavioural, socio-economic or environmental factor that may impact positively or negatively on the morbidity and/or Quality of Life of patients is called an indicator. 

Stockholm
The retrospective dataset from Stockholm will be collected from three main sources: the VAL database
, the National Quality Registers
 and Karolinska Institutet. The VAL database is an administrative database maintained and operated by Stockholm County Council, which is the responsible body for healthcare in Stockholm. The VAL database pulls records from all healthcare providers regularly, atleast once a month. The data that is pulled includes many fields, including identifying information for the patient, reasons for the visit, healthcare provided, diagnoses and prescriptions. This database is mainly used for administrative and financial purposes, and serves as an excellent dataset for analysing and simulating resource utilization. Since the database contains an entry for every visit and use of healthcare in the county, it is a complete record, but with a lot of medical information missing. The missing medical information is instead collected in the National Quality Registers, a set of registers and databases that collect medical information longitudinally for the entire country, and organized according to disease. These registries contain extensive medical data, all tests and their results, follow-up visits, disease progression and so on. For the purpose of this project, the appropriate registers are: National Quality Registry for Childhood Obesity (BORIS)
, National Quality Registry for Congenital Metabolic Diseases
, and National Quality Registry for Diabetes (NDR) with SWEDIABKIDS
. Acronym will focus on NDR and SWEDIABKIDS as a starting point. This registry contains data on Pharmaceuticals, Diagnoses, Interventions, Primary Care, Inpatient Care, Specialized Outpatient Care, PROM or other patient-reported health effects, Risk Factors, Follow-up Data 3-5 months after the case is registered in the registry, Follow-up Data 6-11 months after the case is registered in the registry, Follow-up Data 12 months or later after the case is registered in the registry. 333,150 individuals were registered in NDR in 2011. 7,800 individuals were registered in SWEDIABKIDS in 2011. Coverage for NDR in medical clinics is100 percent, for NDR in primary care is 85 percent. Coverage for SWEDIABKIDS is 100 percent. For any fields of interest not covered in NDR AND SWEDIABKIDS, the other registers will be queried, and for any further fields of interest, the datasets from Karolinska Institutet. However, the National Quality Registers and the VAL database together should provide a complete medical picture and resource utilization of patients with MetS in Stockholm county. 
Antwerp
The retrospective dataset from Antwerp will be collected from already well-established databases available at the University Hospital of Antwerp, Belgium. This data incorporates patients with NAFLD and MetS at baseline (at the moment of diagnosis) and during regular follow up visits, hence longitudinal data are part of the dataset. These datasets include biometric parameters, biochemical analysis, imaging examinations, treatment records, comorbidities and in a large group of patients, liver histology. Through the health care system network, data is also available on examinations performed in other labs outside UZA as well as in other hospitals. Part of this patient cohort and corresponding data originate from previous EU-funded projects: the HEPADIP Consortium (Hepatic and adipose tissue and functions in the metabolic syndrome) supported by the European Commission as an Integrated Project under the 6th Framework Program (Contract LSHM-CT-2005-018734), 2005-2010 and the RESOLVE Consortium (A systems biology approach to RESOLVE the molecular pathology of two hallmarks of patients with metabolic syndrome and its co-morbidities; hypertriglyceridemia and low HDL- cholesterol) supported by the European Commission as an Integrated Project under the 7th Framework Program (Grant agreement n° 305707), 2013-2018. Additionally, clinical data (in line with the previously mentioned databases) are available (with follow up data) in a large cohort of obese patients and in a cohort of patients with T2DM, the latter being also currently screened for NAFLD. All these datasets have been implemented starting from different clinical conditions (NAFLD, obesity and T2DM) but the collected variables overlap largely (as data collection has been standardised over time between the 2 participating departments, the department of gastroenterology and hepatology (including a NAFLD clinic) and the department of endocrinology, diabetes and metabolic diseases (including a diabetic clinic, an obesity clinic and a metabolic unit)), therefore they provide precious comparable data from a large cohort of approximatively 2500
 longitudinally followed patients. Furthermore, the UZA group is in the process of establishing a collaboration with Sciensano, the governmental organisation for science in public health related to the Belgian federal ministry of public health, to study MetS and NAFLD in the Belgian general population. Sciensano regularly surveys representative samples of the Belgian population for health and quality of life (which includes the constitution of a biobank repository) and has been contacted previously by the UZA team to study several aspects of metabolic conditions, including NAFLD, linked to the results of the surveys, which includes data on utilisation of the health care system, quality of life, mental and physical well-being and participation in social life and economy. A sample of 1000 people will be studied in this collaboration, building further on their participation in previous surveys and hence providing longitudinal data. In agreement with Sciensano, these data can be made available for the current proposal and will lend to provide these types of data, that complement the clinical data, for mapping the Belgian health care system within the current proposal.  

Bologna
At the Unit of Clinical Nutrition and Metabolism in Policlinico Sant’Orsola-Malpighi, University of Bologna, the collection of electronic medical records of patients with conditions related to the Metabolic Syndrome started in year 2004. Since then, about 38.700 patients with obesity, type-2 diabetes, hypercholesterolemia, hypertension, NAFLD as first diagnosis have been followed up and their clinical pathway recorded. Patients are referred by GPs in the metropolitan area of Bologna and by other specialist Units of the Policlinico. Currently, approx. 3600 patients with MetS are in charge to the Unit. Medical records routinely comprise anthropometrics, blood tests,  comorbidities, liver and kidney ultrasound, EKG, fundus oculi (T2DM only), liver elastometry (NAFLD only), psychometric tests for anxiety, depression, binge eating; prescription drugs; lifestyle interventions (group nutrition education and psychoeducation, individual sessions with dietician and psychologist), lifestyle outcomes (time spent in physical activity and sedentary activities, average daily caloric intake), bariatric surgery (type and outcome), rehabilitation. The Division has a large experience in pharmacological clinical trials for T2DM and NAFLD (top Italian enrolment rate for NAFLD patients), in clinical trials on lifestyle intervention, including the EU-funded FP7 project FLIP Fatty liver: Inhibition of Progression; and it is currently contributing to the Liver Investigation: Testing Marker Utility in Steatohepatitis (LITMUS) funded by the European Innovative Medicines Initiative 2 Joint Undertaking.  A major research interest of the Unit is the provision of therapeutic education and clinical monitoring in remote (via Web and mobile phones). 

Iceland
The dataset from Iceland used for the purpose of MeSCARS will mainly be collected through the quality register and SAGA. SAGA is the main resource used to record medical visits, and is both used for administrative purposes, and for quality purposes. The data includes identifying information for the patient, reasons for their visit to the health provider, dates of visits, the healthcare provider, diagnoses, prescriptions, progression of disease, test results, follow up-visits and plan for patient trajectory. Additionally, the dataset contains information on inpatient care, some specialized care, primary care and most of secondary care. The dataset from Iceland is not as large as the datasets from the other locations, however, the granularity of the data is high and SAGA contains data on almost the entire Icelandic population. However, for the purpose of MeSCARS, we will merely look towards those with diabetes and conditions related to MedS and document their trajectories. The data from SAGA should provide a complete medical picture and resource allocation and utilization for patients with diabetes and conditions related to metabolic syndrome in Iceland and one of the objectives with the use of the Icelandic dataset is to follow the patient trajectories more closely, through a qualitative study, while also simulating resource utilization.
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	Objective: prospective validation of the clinical usecase on MetS patients’ centred outcomes and pilot studies on multimodal dataset integration using wearables



	Description of work: 
5.1 PREMs identification and development of a patient-doctor communication dashboard for MetS, Lead COLLMAN, participants: UNIBO MED, UZA, RI, OSR, M0-M36

PREMs (patients reported experience measures) allow to understand patients’ perception of their experience with healthcare or health services. Examples of PREMs are: access to and ability to navigate services, involvement in decision-making, knowledge of care plan and pathways, time spent on a waiting list for appointments, quality of communication with doctors and health personnel. 

In WP 5.1, we aim to integrate Mind-Genomics, a previously developed, proven and patented digital platform technology TRL6 for mapping patients' preferences with focus groups of patient representatives

 from patient associations from Belgium, Iceland, Italy, Israel and Sweden to identify the most relevant PREMs in MetS patients. Once basic PREMs are mapped via quantitative analysis through focus groups they will be then used as a basis to explore and catalogue the different mindsets in patient experience and perceived needs in utilisation of health services.  As an example, identifying propensity on targeted PREMS items could help and classify MetS patients in high vs low propensity at healthcare engagement or novel healthcare early adopters vs laggards in whom targeted communication and barrier removal strategies should be implemented.

Established PREMS will be surveyed during trials in WP 5.2 and 5.3 using validated questionnaires

 (e.g. CAHPS) and the Mind-Genomics digital platform.  

Among our deliverables, we plan to complete (from TRL 6 to TRL 9) the development of a dashboard co-designed with patients and doctors in order to enable and optimize personalized communication between medical professionals and patients suffering from MetS and enhance engagement and adherence to treatments. Platform development will be based on data such as patients’ gender, age, risk level typology, phenotypes (including weight changes over time), pharmacological adherence, preference, expectations, culture, values, psychological features from the Qol questionnaires SF-36 and the Orwell-97, as well as additional predictive variables that we will identify in the process.

Through the dashboard the medical professional will be informed of the patient-mindset (including preferences and expectations) and know to what extent to guide the patient through steps in a change-process that will enhance the patient's self-management of illness, wellbeing and quality of life. Practical information will be delivered via mobile phones (or other devices) with text, voice, images and graphically presented data outlining which communication messaging will be most effective to promote health and quality of life for each patient.

Milestones 

5.1 M 12 PREMS identification completed

       M 21 Communication dashboard development completed to TRL  8

       M 36 Dashboard system proven in operational environment
5.2 Impact of tailored intervention based on WP3 and WP4 output on quality of life (QoL). Lead UNIBO MED, participants: UZA, RI, OSR, M18 – M36 (+ 6 for analysis and dissemination)


QoL is one of the most important patient-centred outcomes (PROMs) of medical care and is a multidimensional parameter for which coverage may be categorized within five dimensions: physical wellbeing, material wellbeing, social wellbeing, emotional wellbeing, and development and activity. Most studies on QoL in MetS have been cross sectional, suggesting a deterioration in QoL scores is directly proportional to the increase in the number of MetS components in men as well as women, although this association could be significant only in women. However, the lack of prospective studies and the heterogeneity of the condition did not lead to conclusive answers. 

A 12-month prospective multicentre study in Belgium, Iceland, Italy focused on PROMs aside from clinical outcomes will be carried out on patients with NAFLD and/or T2DM and/or obesity. We plan to enrol 300 patients (equally distributed among gender or other relevant background information

). Patients will undergo intervention by different clinical pathways according to risk level group and other relevant variables identified though WP4. Moreover, all patients will undergo lifestyle self-monitoring including food intake by food record diary and physical activity data through a mobile phone App since lifestyle changes represent the first line of care for all MetS conditions.  

The underlying hypothesis is that QoL and other PROMs will significantly improve over the prospective study period following engagement in a tailored intervention based on the output of WP4. QoL outcomes will be evaluated through SF-36, Orwell-97-1 and Orwell-97-2 (for persons with obesity), CLDQ-NAFLD (for persons with NAFLD). The primary outcome will be the SF-36 general health perception (GH) dimension at 2 years. Using the GH dimension of the SF-36, a five-point difference is the smallest score change achievable by an individual and considered as clinically and socially relevant, and sample size has been calculated accordingly. In this framework statistical requirements for optimal effect size, power statistics, sample size adequacy shall be specified accordingly and fit to chosen statistical and machine learning designs. 


Over the study period, PREMs will also be surveyed in the same population ad described in WP 5.1. 

Laboratory data as for routine clinical management also will be collected at 6-month intervals. Patients with NAFLD will undergo yearly transient elastography including controlled attenuation parameter (CAP) in order to determine the grade of steatosis and stage of fibrosis. Clinical outcomes i.e. weight loss, changes in glycated haemoglobin (for T2DM), and CAP values (for NAFLD) will also be assessed at the end of follow-up period after controlling for measurement of physical activity and food intake, compliance to weight loss programs and adherence to drug treatment. The (quasi)-experimental design adopted will favour a longitudinal data analysis approach within mixed factorial covariate designs (e.g., county by treatment by time). Statistical and Machine Learning techniques will be deployed for inferential statistics (e.g., multilevel modelling) to study multivariate trends and group mean differences; as well as for detecting patients’ best predictive models as patient risk patterns signatures (risk pattern= patient’s combination of multiple variable values increasing a risk probability). This latter approach will employ ensemble machine learning approach to select best combination of QoL and objective clinical measures.

Milestones 

       M 18   Enrolment start

       M 24   Enrolment ends

       M 36   Follow-up ends

Task 5.3 Pilot studies on the effectiveness of wearables in achieving metabolic control, weight loss and improving PROMs in Type-2 diabetes, Lead OSR participating: UNIBO-MED
, M15 – M36 (+ 4 for analysis and dissemination)
Pilot studies will be carried out in two Italian Centres (OSR and UNIBO) on integration of multimodal dataset on metabolic control, physical activity, quality of life and patient reported experiences in overweight/obese adult patients with poorly controlled Type-2 diabetes. In these pilot studies metabolic control will be tested by subcutaneous continuous glucose monitoring (CGM) and physical activity and sleep duration by wearable accelerometers. Food intake and carbohydrate intake will be recorded through an interactive App (Food Coach).

In the UNIBO centre the pilot study will involve patients not on insulin treatment (30 patients) in the intervention arm), in the OSR centre the pilot study will be carried out on patients on insulin treatment (30 patients).  QoL will be measured by using SF-36 questionnaire and PREMs will be surveyed using CAHPS questionnaire and the Mind-Genomics digital platform (see 5.1). We hypothesize that a constant and frequent feedback on blood glucose levels coupled with more precise determination of food intake, carbohydrate intake and physical activity will improve time in CGM normal range, promote weight loss and improve QoL and PREMs as compared with baseline.  Moreover, the analysis of the large dataset made available will allow modelling of glucose response with free-living physical activity, pattern of food intake and pharmacological treatment on an individual basis, thus providing a more personalized therapeutic approach.

To fit a data statistical analysis model doubly repeated measures MANCOVA, generalized estimating equations (GEE), or multilevel model regressions will be considered. Moreover, various Machine Learning models, as ensemble modelling, will be tested to deploy predictive modelling applications to detect the best predictor combinations for time in CGM normal range and as patient risk patterns signatures thus keeping a coherent approach with task 5.2.  

Milestones:

M15 Preparation starts

M18 Enrolment start

M24 Enrolment ends

M36 Follow-up ends

5.4 Validation of usecases on main clinical outcomes in high risk-patients Lead Unibo-MED
In the subgroups of high-risk patients with MetS (approx-20% of patients prospectively followed up) identified through patients’ trajectories and risk model (WP 4) a prospective validation of clinical usecases will be carried out.  The output of WP2 will provide specific input about best practices for management, follow-up and utilisation of healthcare resources. All clinical centres will start implementing these practices from M18 onwards and main clinical outcomes (e.g. liver decompensation/hepatocellular carcinoma, hospitalisation for cardiovascular disease or uncompensated diabetes, need for hemodialysis, death) will be prospectively recorded over a 18-month period. Data analysis and machine learning techniques will be used to support the prospective validation to evaluate the weight and relationship between variables. Moreover, prospective patients’ trajectories in these high-risk patients will be compared with those derived and simulated in WP4 in order to assess to which extent the use case provides advantages in daily clinical practice; and to identify those patients who will most benefit from it. This will be especially relevant with regard to frail patients and those with multiple chronic conditions that face a significant worsening of the quality of life and have the greatest impact on health resources. 

Milestones:

M18 Best practice implementation starts

M36 Follow-up ends



	


	Deliverables:
D 5.1 Identification of PREMS relevant to MetS patients, 

D 5.2 Patient-doctor communication dashboard, 

D 5.3 Adapted Mobile Phone App for food intake and physical activity monitoring. 

D 5.4 Output analysis of multicentre study on QoL following tailored interventions 

D 5.5 Output analysis of pilot studies on wearables 

D 5.6 Output analysis of clinical use case validation

D 5.6 Scientific reports

D 5.X - End of setup M17

D 5.Y - End of Enrolment M27

D 5.Z - End of Follow up M39

D 5.W Output analysis of patients’ studiesM37, M43
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	Objective: 

This project is designed to have a meaningful impact on the way complex patient conditions are managed in different healthcare contexts, primarily targeted towards value for the patient and care providers.

The difficulties for AI to deliver 1. relevant, useful, functional, and 2. sound scalable solutions that when implemented meet the high expectations of health care providers is something we acknowledge and have rigorously prepared for. 

Research and development need to be anchored in the way “work-is-done” for staff and managers to engage in exploring how work could be done better. This has ramifications for future approaches to AI development projects, both in terms of how to scale solutions and also by learning how staff, managers, and researchers can collaborate from the start to ensure relevance.  Despite a clear need to care also for patients with complex conditions no adequate technological solutions currently exist. Existing solutions based on AI technologies focus on patients with single diseases and focus on clinical outcome predictions such as heart failure and mortality. MeSCARS is therefore different, and needs to develop how new information from real world data for complex chronic conditions can be used.
The structure of the health care sector means that the value should not just be demonstrated at the patient level, but also inform the administrations producing or procuring care, so that the right things are prioritized. Sustainability of the solution has dimension in steering, system differences between countries and regions, and incentives. It is therefore key to develop both the aggregated value at the administration level, as well as models for scalability and sustainability of the outcomes. Different health authorities like regulators of safety and quality or health technology assessment bodies need to be able to understand the value of RWD and of the solution itself.

Therefore, the objective of this WP is to:
1) Development of a unique value proposition template to support creation of use cases 
2) Based on analysis of the use cases develop business models on micro- meso and macro level and explore sustainability and scalability of results from all WPs and to design an evidence-based plan for implementation of the results in work as done in different healthcare contexts.
3) Develop a dashboard of real-world outcomes at population level for steering over the borders of the primary treatment system.


	Description of work: 
Task 6.1: Unique value proposition templates – Lead: KI (M13– M24)  
We aim to develop a template to support the design of value propositions for the results of MeSCARS for the collaborating healthcare systems on micro- meso and macro level. Health care regulators, down to individual decision makers and patients will be addressed, as well as the research structures and capacity planners. Taking into account all inputs and results from all WPs, a comprehensive mapping of MeSCARS’s exploitable results will be carried out, identifying both commercial and non-commercial results. This entails exploring the nature of information needed for decision making for managers and clinicians as well as to support project partners to further develop our AI competencies and capabilities and to identify new areas for AI applications.

Task 6.2: Analysis of use cases and multi-scale business and legal model development - - Lead: KI and SSSA (M20 – M42)
The resulting library of value proposition templates (D6.1) will be analysed also building on T.4.4, and will provide the basis for a comprehensive business model. Depending on the result, the chosen business model (e.g. economic, scientific, social, policy-related) and the level of potential impact on micro-meso or macro level will vary. Furthermore, depending on the commercial versus non- commercial nature of the result, links will be made to communication (Task T7.2) and dissemination tasks (Task T7.1). Based on the formulated exploitation strategy per result, the CDE plan will be updated continuously over the course of the project. To ensure that the results are successfully scaled and implemented, we will make use of the most recent research on implementation and quality improvement as well as experiences from ongoing collaborations (13–15). Based on analysis of the value proposition templates, business models for scalability and implementation of the outcomes in various healthcare settings will be developed through
1. Continual analysis through observations and interviews to assesses how the outcomes can be integrated into the work-as-done by physicians, managers and policymakers

2. Continual learning dialogue with management and economic stakeholders at micro-meso-macro level (CEO, CFO, chief doctor for IT, etc.) 

3. Analysis of legal promoting and restraining factors in the variety of the European system in order to recognise the most appropriate way to use the health outcomes and data provided by WP4 and WP5
At proposal stage, the MeSCARS partnership has already defined a number of key exploitable results (see section 2.2.). 

On this basis the following, preliminary exploitation activities are foreseen in order to facilitate bringing solutions and insights to the market and health care sector:  
· Advise on IPR, business and legal requirements to ensure and facilitate uptake of MeSCARS beyond the project’s lifetime in a useable and replicable format.  
· Develop concept guidelines in order to enable the transfer of the solutions to other chronic conditions.

· Raise awareness of policy makers and promote future, data-based guidelines for an improved healthcare system around post-treatment of breast cancer patients. 
Task 6.3: Dashboard development of system-wide insights from RWD for CCC - Lead: KTH (M25 – M33)
In this task, the demands generated from the clinical support for people with chronic complex conditions on other parts of the societal system will be made visual and insightful for local and regional steering of this demand. Examples are insights in demand for well-being support in schools, sports and the built environment that follow clearly outside the scope of the health care system, but are of major importance to the well-being of these patients. In this task, a system developed for cross-sectorial management of well-being from a psychological perspective will be extended to map on actual patient data and the risk profiling developed.


	Deliverables:
D.6.1: Value proposition template (M24)

D.6.2: Analysis of potential for sustainability and scalability of outputs in different healthcare contexts (M36)

D.6.3 Business models and implementation strategies adapted to local conditions on micro-meso and macro level in European healthcare systems (M42)

D.6.4 An adaptive management dashboard for cross-sectorial insights from RWD from patients with CCC. (M34)
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	Objective: WP7 is aiming to raise overall awareness and enable effective adaptation of research and results undertaken in this project - during and beyond the project’s lifetime. Specifically, its objectives are to: 
· Develop an effective Communication, Dissemination, Exploitation (CDE) plan guaranteeing coverage of public and professional target groups in order to enable widespread communication, dissemination and exploitation of the project, its progress and results. 

· Communicate the project’s activities, progress and outcomes to the broad public to create awareness and generate interest into the project. 

· Disseminate the project’s results to key stakeholders in order to maximise the impact of the conducted research and to guarantee wide knowledge sharing of the results in relevant areas. 

· Exploit the project’s results to ensure (1) sustainability and availability of the developed solution beyond the project’s lifetime, and (2) an improved health care system around chronic metabolic disease


	Description of work: The activities of this WP present an effective approach to bring research and results to the relevant stakeholders and to ensure that results and impact can be sustained in the long-term. Communication, dissemination and exploitation actions are crucial to facilitate the envisaged interaction between hospitals and survivors and to exchange the results with scientists, healthcare providers, healthcare industry, policy makers and individuals. Therefore, the consortium will develop a comprehensive CDE plan from the beginning of the project onwards. The plan will be continuously updated over the course of the project. All partners will collaborate in the activities set out in this work package and be mutually interactive to maximise the potential. 
Task 7.1: Dissemination of results and research to healthcare, researchers and other key audiences– Lead: XXX (M15 – M42) 
Using the knowledge developed in WP4 and WP5 and leveraging the existing expertise in engaging with patients for clinical trials, this task will focus on dissemination of the knowledge created and results of the data analytics and trials. In a first step relevant audiences and channels of dissemination will be identified. Based on the results, targeted and relevant dissemination activities will be formulated, which shall be continuously updated over the course of the project. As laid out in more detail in section 2.2., the following preliminary dissemination activities are foreseen per relevant target group: 
· Science: Academic Journals, attending and contributing to relevant scientific conferences and fairs, info graphics and thematic fact sheets, and collaborations with previous related projects and scientific networks. 
· Industry: Thematic fact sheets, participation in industrial conferences and fairs, and outreach to and collaboration with previous and ongoing projects. 
· Policy-makers: Engagement with relevant European and national authorities, thematic factsheets, contribution to health authorities, standardisation bodies and organisations for national clinical guidelines, publications in academic journals, conferences and fairs. 

· Public: Publications in academic journals, participation in conferences and fairs, collaboration with European initiatives and NGOs, thematic factsheets.
 Additionally, this task shall also focus providing dissemination activities on specific target groups such as survivors and patient organisations. Monitoring of all dissemination activities will be done over the course of the project.
Task 7.2: Project communication strategy – Lead: XXXX (M01 – M42)
 The communication strategy, as a part of the overall CDE plan, aims at effectively communicating the project ideas, progress and results to the public. It will include the following measures and activities (see also detailed description in section 2.2.): 
· Establishment of a clear visual identity with a brand and graphic profile that reflects the main messages of ACRONYM, as well as the European Commission’s objectives.

· Development of project website, which will continuously be updated to publish project news and results, provide information on events, publications and consortium partners as well as access to publicly available project deliverables. 

· Set-up of social media profile (LinkedIn, Facebook, Twitter). 

· Range of video, visual, digital and in print content designed to unleash project insights and inspire action to professional and public audiences, including info graphics, case studies, interviews and media campaigns. 
Task 7.3: Exploitation strategy – Lead: KI (M30 – M42) 
Taking into account all inputs and results from all WPs, a comprehensive mapping of ACRONYM’s exploitable results will be carried out, identifying both commercial and non-commercial results. The resulting library of exploitable results (D7.3) will analyse each partners’ role and involvement in per result and provide the basis for a comprehensive exploitation plan. Depending on the result, the chosen exploitation pathway (e.g. economic, scientific, social, policy-related) will vary. Furthermore, depending on the commercial versus non- commercial nature of the result, links will be made to communication (Task T8.2) and dissemination tasks (Task T8.1). Based on the formulated exploitation strategy per result, the CDE plan will be updated continuously over the course of the project. At proposal stage, the ACRONYM partnership has already defined a number of key exploitable results (see section 2.2.). On this basis the following, preliminary exploitation activities are foreseen in order to facilitate bringing solutions and insights to the market and health care sector: 
· Advise on IPR, business and legal requirements to ensure and facilitate uptake of ACRONYM beyond the project’s lifetime in a useable and replicable format. 

· Develop concept guidelines in order to enable the transfer of the solutions to other cancer survivors. 

· Raise awareness of policy makers and promote future, data-based guidelines for an improved healthcare system around post-treatment of breast cancer patients.




	Deliverables:
 D7.1: ACRONYM Website – M01
 D7.2: First Communication, Dissemination and Exploitation (CDE) plan – M6
 D7.3: Library of exploitable results – M15
 D7.4: Annual dissemination reports – M24, M36
 D7.5: Final report on communication, dissemination and exploitation activities – M42



The overall aim of the project is addressing the challenge described above (100-150 words)


Our vision is to make use of public and private sources of real world data, integrated into a common data platform to improve the treatment and monitoring of patients with these co-morbidities. In this context, the overall objective is to contribute to improve the health indicators, as well as quality of life indicators by supporting clinical decision making and providing assistance to the institutional management of patients with complex chronic conditions. To achieve this goal, the project will integrate public sources of data, such as clinical studies with health management data from administrative bodies, and with individual healthcare data from hospitals and patients. Data from four sites and cohorts across Europe will be integrated into a single platform, supported by knowledge graphs, patient trajectories, machine learning, simulation and artificial intelligence methods of analyses. The main outcome of this project will be to improve clinical decision making and management of complex chronic conditions, intervening earlier in the patients trajectory, and continuously over time. 











�OECD/EU (2018), Health at a Glance: Europe 2018: State of Health in the EU Cycle, OECD Publishing, Paris.https://doi.org/10.1787/health_glance_eur-2018-en�



� Gastaldelli, A. and K. Cusi (2019). "From NASH to diabetes and from diabetes to NASH: Mechanisms and treatment options." JHEP Rep 1(4): 312-328.�



� Eslam, M., A. J. Sanyal, J. George and P. International Consensus (2020). "MAFLD: A Consensus-Driven Proposed Nomenclature for Metabolic Associated Fatty Liver Disease." Gastroenterology 158(7): 1999-2014 e1991.�



� CDC National Diabetes Statistics Report, 2020�



� European observatory on health systems and policies. Tackling chronic disease in Europe 2010�



� Younossi, Z. M., G. Marchesini, H. Pinto-Cortez and S. Petta (2019). "Epidemiology of Nonalcoholic Fatty Liver Disease and Nonalcoholic Steatohepatitis: Implications for Liver Transplantation." Transplantation 103(1): 22-27.�



� Saklayen, M. G. (2018). "The Global Epidemic of the Metabolic Syndrome." Curr Hypertens Rep 20(2): 12.�



� Integrating diabetes into clinical practice. International Diabetes Federation Europe. 2018 Report�



� Gastaldelli, A. and K. Cusi (2019). "From NASH to diabetes and from diabetes to NASH: Mechanisms and treatment options." JHEP Rep 1(4): 312-328.�



� Eslam, M., A. J. Sanyal, J. George and P. International Consensus (2020). "MAFLD: A Consensus-Driven Proposed Nomenclature for Metabolic Associated Fatty Liver Disease."�



� Azzu, V., M. Vacca, S. Virtue, M. Allison and A. Vidal-Puig (2020). "Adipose Tissue-Liver Cross Talk in the Control of Whole-Body Metabolism: Implications in Nonalcoholic Fatty Liver Disease." Gastroenterology 158(7): 1899-1912. �



� Gastaldelli, A. and K. Cusi (2019). "From NASH to diabetes and from diabetes to NASH: Mechanisms and treatment options." JHEP Rep 1(4): 312-328.�



� Eslam, M., A. J. Sanyal, J. George and P. International Consensus (2020). "MAFLD: A Consensus-Driven Proposed Nomenclature for Metabolic Associated Fatty Liver Disease." Gastroenterology 158(7): 1999-2014 e1991.�



� Haas, J. T., S. Francque and B. Staels (2016). "Pathophysiology and Mechanisms of Nonalcoholic Fatty Liver Disease." Annu Rev Physiol 78: 181-205.�



� Khera, R., A. Pandey, A. K. Chandar, M. H. Murad, L. J. Prokop, I. J. Neeland, J. D. Berry, M. Camilleri and S. Singh (2018). "Effects of Weight-Loss Medications on Cardiometabolic Risk Profiles: A Systematic Review and Network Meta-analysis." Gastroenterology 154(5): 1309-1319 e1307.�



� Francque, S. and L. Vonghia (2019). "Pharmacological Treatment for Non-alcoholic Fatty Liver Disease." Adv Ther 36(5): 1052-1074.�



� Glass, O., C. Filozof, M. Noureddin, M. Berner-Hansen, E. Schabel, S. O. Omokaro, J. M. Schattenberg, K. Barradas, V. Miller, S. Francque, M. F. Abdelmalek and G. Liver Forum Standard of Care Working (2020). "Standardization of Diet and Exercise in Clinical Trials of NAFLD-NASH: Recommendations from the Liver Forum." J Hepatol.�



� European Association for the Study of the, L., D. European Association for the Study of and O. European Association for the Study of (2016). "EASL-EASD-EASO Clinical Practice Guidelines for the management of non-alcoholic fatty liver disease." J Hepatol 64(6): 1388-1402.�



� Lam, D. W. and D. LeRoith (2000). Metabolic Syndrome. Endotext. K. R. Feingold, B. Anawalt, A. Boyce et al. South Dartmouth (MA).�
	.





� �HYPERLINK "../../../../Library/Containers/com.apple.mail/Data/Library/Mail Downloads/9B9688BD-8345-4DF9-A071-4387479B171D/%09http:/www.gups.sll.se/val/default.htm"��	http://www.gups.sll.se/val/default.htm��



� �HYPERLINK "../../../../Library/Containers/com.apple.mail/Data/Library/Mail Downloads/9B9688BD-8345-4DF9-A071-4387479B171D/%09http:/kvalitetsregister.se/englishpages/findaregistry/allswedishqualityregistries.2028.html"��	http://kvalitetsregister.se/englishpages/findaregistry/allswedishqualityregistries.2028.html��



� �HYPERLINK "../../../../Library/Containers/com.apple.mail/Data/Library/Mail Downloads/9B9688BD-8345-4DF9-A071-4387479B171D/%09http:/kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryforchildhoodobesityboris.2154.html"��	http://kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryforchildhoodobesityboris.2154.html��



� �HYPERLINK "../../../../Library/Containers/com.apple.mail/Data/Library/Mail Downloads/9B9688BD-8345-4DF9-A071-4387479B171D/%09http:/kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryfordiabetesndrwithswediabkids.2161.html"��	http://kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryfordiabetesndrwithswediabkids.2161.html��



��
�HYPERLINK "../../../../Library/Containers/com.apple.mail/Data/Library/Mail Downloads/9B9688BD-8345-4DF9-A071-4387479B171D/%09http:/kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryfordiabetesndrwithswediabkids.2161.html"��	http://kvalitetsregister.se/englishpages/findaregistry/registerarkivenglish/nationalqualityregistryfordiabetesndrwithswediabkids.2161.html��






�prevalences to add + refs


�It is not clear to me in clinical terms what does it mean "that maximise (or minimise) the metabolic syndrome of reference. Are we talking about clinical burden? Healthcare resource absorption? or what?


�Minimize Healthcare resources absorption and maximise cure efficeincy and effectiveness.


�should we add here something about the implementation in different countries with their own particular organisation of the healthcare system


�to discuss if we want this (referring to the initial proposal and also proposal guide


�this aspect of improving clinical trials is not in the objectives yet: should we not add it?


�Sven: do private health insurances have a significant role as third-payers in Belgium?


�to be confirmed


�Task 5.1 should be moved to WP2


�are these mapping on PREMS performed via qualitative analysis (in focus groups)? not clear the selection process here


�Thanks accepted


�suggestion only: using background info on patients it would be useful to identify some propensity score (via CAHPS or others)  on targeted PREMS items and classify MetS in high vs low propensity Health care engagment or New helcare early adopters vs laggards.


�Thanks, I have inserted it 


�this entails heavy monitoring of sensitive data


�Giovanni, could you please suggest a few sentences to deal with this aspect?


�suggested part


�ok


�suggested part


�ok


�UZA & ICELAND interested?


�This last task overlaps with WP6- I will try to build it into that.






