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Assessment fiches: provided as background to key priority recommendations. The detail of the fiches are not an integral part of the recommendations.
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Taskforce DSQ subgroup recommendation: 
[bookmark: _Toc30075763]A data quality/acceptability framework across the range of regulatory decisions 
	Strategic goal
	Define or adopt standards quality principles and metrics in prioritised key  areas/data fields to foster trustworthiness and regulatory acceptability.
	Core recommendation
	Any stakeholders using data for any medicine regulatory processes has the objective of extracting information from the data to support either decision making processes or scientific assessments. If the data used is of insufficient quality or incomplete, the decisions taken or the assessments made on their basis will be potentially wrong, leading therefore to negative impact for Human and Animal Health. It is recommended to develop a data quality framework, which will define the minimum data quality requirements to ensure reliable data analysis output so that it can be reliably accepted to take decision and to make scientific assessments.   

	Subgroup relevance
	Data Standardisation and quality.
	Potential collaborators
	Multiple: Academia, industry, patients, governments, European Commission, national standards and governance bodies, healthcare providers, IT providers, EHR vendors, non-governmental bodies, national data protection agencies, standard development organisations (SDOs).
	Data source/accessibility
	Not relevant.
	Data privacy issues
	Not relevant.


[bookmark: BodyBlank]1. Topic description
Brief statement of perceived problem:
Any process in the field of Regulated medicines requires the use of data in a way or another. Traditional data used in regulated processes are normally subject to quality control (QC) and quality assurance (QA) activities. When big data sources are used, traditional QC and QA processes may not be fit for purpose. For instance, how can we be sure that a specific topic raised in some social media site is not been created ad-hoc with a specific hidden purpose? Currently there is not a specific data quality framework for big data sources and therefore the outcome of data analysis based on these is not acceptable for scientific assessments or regulatory decisions. 
What are the main technical and scientific issues to be addressed?
The main scientific issue will be the identification of data quality metrics and thresholds for acceptability specific for each combination of specific big data source and specific regulatory process.   
The main technical issue will be the actual implementation of those metrics in IT/statistical software that will be used for analysing the data quality levels of a specific data source and for finding a way of fixing/by-passing the data quality issues identified before the data is used in regulatory processes.


Identifying what data is required:
This is relevant in principle to each big data sources identified during phase 1 of the HMA-EMA Joint Big Data Taskforce.
Objective and expected outcome of proposed recommendation:
Identification or development of standards defining data quality principles for big data source. These will facilitate the creation of data quality frameworks within regulatory processes and IT applications of the Medicines Regulatory Network.
The data standards should cover all the key data quality dimensions like for instance completeness, accuracy, timeliness, etc. 
Expected outcome
Each one of the big data sources identified during phase 1 of the HMA-EMA Joint Big Data Taskforce will be prioritised from 1(high) to 6(low) on the basis on the likelihood of being used in the medium term in regulatory processes. At least for the high priority data sources:
the list of available data quality standards will be created,
proposal for data quality standardisation projects will be defined and proposed for development within the more appropriate SDO involving the EU Medicines Regulatory Network,
Once the standards will be finalised, it will be possible to start developing guidance for their implementation within the regulatory processes.
2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
During the first phase of the HMA/EMA Big Data Task force, data quality has been a common theme within all the subgroups. The subgroups have been describing the data domains that are more likely to be more and more used in the next years. In order, to include novel data sources within regulatory processes it is of utmost importance to understand how much the regulators can rely on this data. The capability of measuring the level of correctness of this data and the knowledge on how to act upon it in order to improve the reliability of the data is a strategic objective for regulators. This novel data will open new opportunities for regulators and if they want to be trusted, they need to be able to reply to any questions/comments/critic on the data used. The only way to achieve this objective is to develop together with the stakeholders specific data quality standards and afterwards adhere to them.
Different processes require different level of data quality and a specific process may need to give more importance to some dimensions compared to others. There is little clarity and work done so far with regards data quality in the context of Big data sources that are/can be used in Regulatory processes.
It is likely that all the goals listed and described by the EMA in its “EMA Regulatory Science to 2025 – regulatory reflection” document will all benefit from global standards on data quality specific for Big Data.  
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This touches all the 3 spheres above mentioned. We will need the input of the Committees and Working parties to identify the key data quality requirements for the use of specific big data sources in their own regulatory processes. Once this is done, we will to discuss/influence Industry and other stakeholders including SDOs and at the same time we will need to obtain the endorsement of the EU Regulatory Network on the proposed Data Quality standards and framework.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
ISO has created a specific working group within one of its technical committee to develop standards on Big Data. This proposal can easily foster or complement the work done within this working group by means of proposing the development of key specific standards for data quality in the context of Big Data and Regulated Medicines.
d. Does the proposal relate to or potentially complement existing regulatory activities?
There is a lot of work currently being done also by EMA in the field of RWE like for instance the creation of a Common Data Model. This work could be used as pilot for defining data quality standards specific to this domain.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
If data quality standards are developed specifically for big data sources in the domain of regulated medicine and if those are applied consistently, it will foster the use of novel Big Data sources within regulatory procedures. Adding “trustable” big data source to regulatory processes or to drug discovery activities will not only bring new information to the process, which by itself may accelerate the process, but also may reduce number of errors or dead end which by definition lead to time losses.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All stakeholders: Availability of global data quality standards specific for Big data sources in the Regulated medicine domain are key to both regulators, patient organisations, industry and academia.  
g. How would the project impact on/add value to/improve our processes?
Once developed and applied via dedicated data quality frameworks, these global data quality standards will improve the reliability of the analyses, assessments and decisions taken on any Big data source used in the Regulated domain processes and this will also improve the acceptability of the processes themselves.
h. How would sustainability of the initiative be assured?
Every SDOs has its own maintenance process for standards and this will be applied also to these.
Also any data quality framework based on these standards will need to be maintained and financed. The resources allocation will need to be justified on the basis of the return of investment gained by the various stakeholders. 
i. What are the risks and issues?
The risk is to develop data standards and data quality frameworks that will not be adopted/accepted afterwards by the Regulatory Network. Therefore, it is crucial that Regulators are involved in the standardisation processes.
Also it is possible that the data are not made available to the regulators and therefore there will not be any return of investment.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a recommendation, which cuts across all subgroups therefore some overlap is obvious.
h.  Was the proposal prioritised by stakeholders through the public consultation?
Data quality has been a topic that was raised by many stakeholder and it is key to ensure acceptability of the use of Big Data in regulatory processes.  
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5.
3. Feasibility
a. Level of effort required to deliver the initiative?:
The work is feasible but should not be underestimated. Budget and resources for the standard development should be made available.   
b. What is the time for delivery?
> 5 years
c. When will benefits of the recommendation be realised? Are they measurable?:
Ultimate benefits will take many years to be realised but could become apparent in a shorter period of time with pilot studies in key areas of need.
d. How does the proposal relate to or potentially complement activities?
Please refer to text under 2d.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
There are groups in ISO looking at data quality and big data. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
The project in itself is feasible but will require engagement and commitment from multiple stakeholders and sustained funding to be realised. 
4. Required resources
a. What are the required resources for the research initiative?
Financial resources are required to join or to host meetings and reimburse attendees (when needed) and human resources to:
prepare attend standardisation meetings and ad-hoc meetings,
proposing/drafting/commenting new standards,
running pilots.
b. Human (estimated number of FTES):
10 days FTEs per MS per year.
c. What skill set is required:
A pool of people to provide expertise on data quality, on data analysis, on the specific 6 big data sources and on specific regulatory processes taken into account.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Financial resources to allow the team members to:
prepare and attend standardisation meetings (even outside EU at least twice a year) and ad-hoc meetings,
proposing/drafting/commenting new standards.
e. Timescale of delivery in terms of costs – breakdown across years
Variable. 
f. Are the potential funding partners:
European Commission, NCAs, centralised funding sources eg Horizon Europe, national governments.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5.
This project is key to foster acceptability and trustworthiness in the use of Big Data sources in the Regulated Medicines Domain. Also it is a project requiring some time to deliver outcome and therefore it is important to start it as soon as possible. Finally, once it has delivered, all the stakeholders will require some time to implement its principles.
6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
All stakeholders need to join the effort of developing Data quality standards to ensure acceptability and reliability of the outcome of data analysis based on big data sources. 
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
SDOs, Industry, NCAs, academia.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Privacy concerns around data quality of personal health data. 
Sustainable financial models are required, which will be resource intensive.
Standard development timelines may be long.


Taskforce DSQ subgroup recommendation: 
[bookmark: _Toc30075764]Modernise IT infrastructure 
	Strategic goal
	Modernise the IT infrastructure to make it suitable to deal with new kinds of data sources and especially with Big Data. 
	Core recommendation
	To foster the use of big data from an information technology point of view it is recommended to:
Implement bi-modal architecture to provide space for data exploration and experimentation and turn successful experiments to production. 
Embrace cloud technology for building big data and analytics infrastructure providing for adequate data transfer speed (or minimising exchange of data).
Implement security by design: consideration for data security and privacy must precede any adoption of cloud technology. 
Develop and implement data governance processes supported by the metadata management.
	Subgroup relevance
	Data Standardisation and quality.
	Potential collaborators
	Multiple: Academia, industry, patients, governments, European Commission, national standards and governance bodies, healthcare providers, IT providers, EHR vendors, non-governmental bodies, national data protection agencies.
	Data source/accessibility
	This is relevant far all the data domain identified by the phase 1 of the HMA/EMA big data taskforce.
	Data privacy issues
	
Privacy concerns are mainly related to the use of cloud technology; considerations for data security and privacy must precede any adoption of cloud technology.



Topic description
Brief statement of perceived problem:
Information technology provides the tools for collecting, storing, exchanging, integrating, managing and analysing data from different sources. A growing volume of data produced in different formats by a plethora of heterogeneous sources requires new technologies and architectures to analyse and generate value.
Each new technology has its benefits and drawbacks and the selection of the right tool depends on the individual use cases’ requirements. Modern systems often combine multiple data storage and processing technologies, which are chosen, based upon the way data is used by individual applications or its components. 
Technologies are optimised for processing different data formats that supplement traditional relational database management systems. NoSQL databases, Hadoop, cloud computing and data lakes are examples of new technologies that provide solutions to storage and processing of large amount of data, which represent a regulatory challenge when exchanging and analysing big data. 
These technical solutions must also be supported by proper management processes and data governance.
What is the regulatory gap?
Modern world produces enormous amounts of data coming from various sources and often available through internet. This richness of data often called “big data” can be analysed computationally to reveal patterns, trends, and associations that can help organizations make informed decisions. Unfortunately, Regulators are not using this information yet and this creates a gap in the IT Infrastructure which will be required to support the management and analysis of this data in the near future. 
Indeed, information technology is an enabler for big data analytics. It provides the tools for acquiring, storing, moving, transforming, integrating, processing, analysing and managing large amounts of data coming from different sources. A growing volume of complex data produced at high rate in different formats by a plethora of heterogeneous sources requires new technologies and architectures to analyse and generate value from all this data.
What are the main technical and scientific issues to be addressed?
Each new technology has its benefits and drawbacks and the selection of the right solution very much depends on the individual use cases’ requirements. Modern systems often combine multiple data storage and processing strategies, often designed on specific needs of individual applications but still applicable to other contexts and scenarios.
Identifying what data is required 
It is recognised that in the future, IT infrastructure will need to be applied to all the Big Data domains identified by the phase 1 of the HMA/EMA big data taskforce
Objective and expected outcome of proposed recommendation:
Objective: 
Implement bi-modal architecture to provide space for data exploration and experimentation and turn successful experiments to production.
Embrace cloud technology for building big data and analytics infrastructure providing for adequate data transfer speed (or minimising exchange of data).
Implement security by design: consideration for data security and privacy must precede any adoption of cloud technology.
Develop and implement data governance processes supported by the metadata management.
Expected outcome: The above will enable regulators to be able to collect, manage, explore, link and analyse Big Data sources in an efficient, secure, adaptive and scalable manner.
2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
Having an adequate IT infrastructure capable to ensure timely, secure, efficient and adaptive access to data is an enabler for all organisations and it is a key strategic priority to allow Regulators to be future proof. All the Big Data domains identified by the phase 1 of the HMA/EMA big data taskforce will benefit from this recommendation. 
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This recommendation describes a need that all the regulators and pharma industry should deliver in order to integrate the use of novel Big Data sources in the regulatory processes and to be able to use them. 
This recommendation however is more for the EU Regulatory Network sphere because regulators are the ones that will need to be able to evaluate dossiers or other documentation provided by industry containing evidences derived from Big data source during regulatory processes; regulators must have the correct IT infrastructure to be able for, instance, to manage the raw data provided by industry and to replicate the analyses if and when needed. 
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
There are many initiatives for defining requirements, specifications and standard for IT architecture and solution. Every big software house is investing millions in the development of new storage /database solutions, cloud architecture, analysis tools etc. for big data.
Also in ISO, the Big Data working group of the ISO JTC1/SC42 “Artificial intelligence” is developing standards for defining Big Data IT Architecture.
d. Does the proposal relate to or potentially complement existing regulatory activities?
In the Information Management Strategy 2019-2021, EMA is already foreseeing the need of managing and analysing potential Big data sources. This proposal would complement the above-mentioned strategy.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
A dedicated and modern IT infrastructure will guarantee availability of reliable and representative source of healthcare data to the relevant stakeholders allowing them to make informed and timely decisions on the outcome research of new medicines in the context of regulatory processes.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All stakeholders: Availability of healthcare data via a modern and efficient IT infrastructure would not only support regulatory bodies (medicines and device regulatory bodies, HTA bodies, payer organisations) to make more informed and potentially tailored decisions particularly around risk minimisation activities but would also support industry (e.g. more efficient and cost effective pharmacovigilance activities, facilitate recruitment for clinical trials, understand patient populations), academic research (eg understanding disease progression, biomarker research), governments (effectiveness of healthcare policies) and patients (access to personal healthcare data, transportability of healthcare records). 
g. How would the project impact on/add value to/improve our processes?
A modern IT infrastructure will provide more efficiently, reliably and faster data and analysis outcomes to fulfil any regulatory processes that foresee the use of new Big Data sources.


h. How would sustainability of the initiative be assured?
A modern IT infrastructure is not a delivery that it is obtained once and for all, but it is critical to put in place constant review, optimisation and upgrade processes that ensure the infrastructure to grow and scale up constantly according to the increase and changes in the data and processes needs.  This particular aspect is embedded in the Information Management Strategy 2019-2021.
i. What are the risks and issues?
Without the commitment of governments to develop sustainable financial models for the long term resourcing of any IT infrastructure it is unlikely that efforts will be successful. 
Significant change management is required across organisations to keep the IT infrastructure always as modern and efficient as possible.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a recommendation, which cuts across all subgroups and in particular, the various subgroups are the ones that are providing the input and the requirements based on which the “modern IT infrastructure” will be designed and implemented. 
h. What the proposal prioritised by stakeholders through the public consultation?
Many stakeholders that commented during the public consultation are IT providers therefore is obvious that many stakeholders foresee the technical need to change the current IT infrastructures to be able to properly manage big data sources . 
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
4.
3. Feasibility
a. Level of effort required to deliver the initiative?:
It is extremely difficult to estimate the efforts for delivering this initiative. This is directly related to the requirements received by the stakeholders and the new Big data sources that the Regulatory Network will have to integrate in their regulatory processes.  
b. What is the time for delivery?:
> 5 years.
d. How does the proposal relate to or potentially complement activities? 
Duplication of 2c – see above response.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Not known in addition of the ones mentioned already in the previous sections. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
3. The project in itself is feasible but will require engagement and commitment from multiple stakeholders and sustained funding to be realised. 


4. Required resources
a. What are the required resources for the research initiative?
Human resources and financial costs associated with collecting of the requirements, design of the architecture, purchase the Hardware and software tools and implement/test all. 
b. Human (estimated number of FTES): 
This will be determined on a case by case basis due to the requirement that are collected. 
c. What skill set is required: 
Business analyst, project manager, data scientist, IT architect, database administrators, financial and procurement. 
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors? 
This will be determined on a case by case basis due to the requirement that are collected. 
e. Timescale of delivery in terms of costs – breakdown across years 
Variable.
f. Are the potential funding partners:
European Commission, centralised funding sources (eg Horizon Europe, EMA budget).
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority – 4.
Please see above sections further justification.

Activities described above are fundamental because without a suitable IT infrastructure it will be impossible to collect, manage and analyse big data sources and therefore to integrate them in the regulatory processes.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
Without a modern and suitable IT infrastructure it will be impossible to collect, manage and analyse big data sources and therefore to integrate them in the regulatory processes.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Multiple stakeholders.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Privacy concerns around collecting, storing and sharing of personal health data. 
Procurement timelines.



Data analytics subgroup recommendation: 
Create an EU network of advanced analytics centres
	Strategic goal
	Create an EU network of advanced analytics centres to facilitate the implementation and understanding of innovative analytics methods in order to enhance support for regulatory science and decision making and to leverage opportunities for process automation and efficiency.
	Core recommendation
	Develop network competencies and specialist collaborations to engage with big data analytics.
	Subgroup relevance
	Data analytics, Regulatory acceptability, Data Standardisation and quality and Research Initiatives.
	Potential collaborators
	Multiple: NCAs, academia, European Commission, IT & software providers. 
	Data source/accessibility
	Any data source.
However it is likely initial focus will be on RWE (EHR/Claims DB, SRS, Case reports, Social media), for supporting scientific assessment and on other type of data (e.g. product data, procedural, finance, staffing and in the future, when available, quality and manufacturing) for automation.
Genomics and other omics will follow.
	Data privacy issues
	No.


1. Topic description
Brief statement of perceived problem:
Increase in the availability of vast volume of healthcare data, advances in computational power and storage and advances in algorithms and methods create both challenges and opportunities for advanced analytics. Opportunities range from deriving new insights that can support scientific assessment and decision making, to being able to do analysis at scale and enhance efficiency.
On the other hand the challenges i) to understand how to assess the evidence generated by our stakeholders using these new methods/data and ii) to create guidelines on the use of new analytical techniques where currently the regulatory network may not have much expertise need to be addressed.
Moreover, regulators, as many organisations, are just starting in their data science journey and therefore struggle to fully understand the benefits and limitations associated with implementing machine learning or other advanced analytics technologies. The lack of skilled resources in this field makes starting this journey even more difficult. The correct blend of skillsets to create a regulatory data science team is unclear, and hiring data scientists is difficult, as they are in high demand.
However, without data scientists, venturing into machine learning and data science faces more challenges; but without any successful pilots, convincing about the value of these techniques in the regulatory setting and to invest resources is difficult too.

What is the regulatory gap?
The last few years have seen a marked expansion of analytical techniques available to answer health-related questions and to support process automation. 
However, the use of these methods is at the moment quite unexplored by regulators and therefore under regulated. The following gaps should be addressed:
Define where new analytical approaches (AI/ML) can fit in the regulatory process and how they can complement more traditional analyses. Machine learning is shaping a new approach to analytics: it is not meant to substitute more traditional approaches/methods but to complement them across the product lifecycle to support more informed regulatory decisions. Thus we should not treat AI/ML as a contender to replace any other model, but take advantage of its strength in finding complicated patterns.
Investigate how reliable and useful the new analytical techniques are: it is not necessarily true that larger quantity of data or new analytical approaches will give more accurate or reliable answers in particular when the process of data collection and/or the analytical method is less clear whilst quality assurance and reproducibility are more complicated. Thus, evaluation against known standards is a prerequisite to adoption of big data and advance analytics.
Not enough capacity (and limited capability) to address the issues above and to analyse evidence generated from our stakeholders or to feed and support our regulatory decision-making. AI/ML algorithms will undoubtedly be increasingly utilised but may be dynamic and complex and, from a regulatory perspective, effectively a black box. Regulators need to be able to critically challenge the findings of such algorithms and be confident that the derived evidence is trustworthy.
These regulatory gaps will be addressed through different recommendations of the Data Analytics subgroups and other subgroups (Regulatory acceptability, Data Standardisation and quality and Research Initiatives). Here the proposal focuses on a practical way to start the journey whilst achieving practical experience and proposes a way to leverage the external community of research organisations and academia to provide input on the above mentioned gaps.
What are the main technical and scientific issues to be addressed?
Technical and scientific issues in part overlap with the previous points.
Resources: lack of internal resources to dedicate and with relevant skills or suitable to gain the relevant skills through appropriate training. This is made even more complicated because hiring and retaining quality and experienced candidates is very difficult as they are in high demand. Moreover, experienced data scientists might tend to avoid being the first to join a company as the amount of energy needed — just to get access to data, get it integrated, and to have the first ML models deployed into the business — can be staggering: these are not the learning situations they seek. Finally, besides addressing capacity, considerations about capability are also critical as data scientists typically do not have the technical skillset in medicine and pharmacology and will take time to build those skills.
Changing culture: create space and environment for experimentation. The stated objective when testing advanced methods should be, at least initially, to gain experience and stimulate new ideas. Not every idea or pilot will be good. Risk taking and failure needs to be acceptable and even encouraged. Proper attention should focus on the positive lessons learnt for future pilots and for nurturing discussions in the guideline development: skill development and learning are all positive effects.
IT infrastructure and software: provide access to software, tools and create an adequate infrastructure to allow efficient analyses, sharing of data/analysis methodologies, increase capacity and capability and influencing open source developers. This is made more challenging by the very dynamic nature of successful software and the potentially high investment cost in IT.
Governance: create a governance framework to allow the centres across the network to collaborate also considering the difference in resources and having a clear process for prioritisation as there are many opportunities to be tested.
Leverage: using agile mechanisms to involve experts and the research community (e.g. hackathon and crowdsourcing).
Guidelines: lack of guidance on the use of new data and AI methods. New methods are more likely to be used if assessors understand what to look for to make sure results are reliable and industry knows how their models will be assessed.
GDPR: possible constraints in linking different sources from the GDPR legislation.
In summary, we need a mechanism to ensure that the required resources are secured and that the available resources are used effectively.
Identifying what data is required 
Every available data source is a candidate for testing AI methods.
For AI with focus to support scientific assessment and decision-making, priority should be given to analyses with a stronger focus on hypothesis generation as this is where AI can add more value, therefore on safety analysis on spontaneous reports or health record databases starting with signal detection.
For AI focused on supporting automation and increasing efficiency, suitable data sources area also other type of data (e.g. product data, procedural, finance, staffing and in the future, when available, quality and manufacturing). Even if some of these data might not be considered big data, the methodologies and challenges faced when analysing them are similar as when analysing bigger and more variegated data for the same purpose. Moreover, for these reasons, these analyses should be in the scope of the analytics centres.
Finally, AI is increasingly used to analyse genomics and other omics data. This seems a very promising area; however lack of expertise in genomics/other omics and availability of in-house data should be addressed first.
Objective and expected outcome of proposed recommendation:
Objective: 
Create a network of analytics centres to learn and test innovative methods, driving basic understanding and implementation.
Support efficiency through automation in order to free resources for core regulatory activities and through sharing of data manipulation and analysis approaches. 
Provide timely and high quality analyses enhancing support for scientific assessment and decision making and the expertise to support the assessment of AI analyses performed by industry.
More specific objectives include:
Share non-sensitive and anonymised regulatory data sets (starting with EudraVigilance) to provide opportunities and leverage researchers to develop innovative analytical approaches (first action could be a hackathon).
Increase the efficiency to detect and analyse ADRs and safety data in general utilising novel analytical techniques also utilising other data sources (e.g. e-HR, social media), investigating added value of linkage with databases as chemical structure to determine the underlying mechanism of action, utilise genomic data (that are increasingly utilised to diagnoses disease and stratify patient populations for clinical trials but still underutilised in PhV).
Support scientific analyses on spontaneous reports or health record databases with AI algorithms to identify subgroups of patients with a specific disease or other specific characteristics.
Investigate the use of natural language processing to analyse unstructured data. 
Automate administrative processes through the use of AI (e.g. systematic literature review, extracting information from SmPC).
Support the development and use of analytical software (preferably open source) to accelerate, standardise and make more accessible the evidence generation.
Promote the use of widely available open source software to ensure reproducibility and transferability.
Expected outcome: 
The creation of a network of analytics team with focus on AI and innovative methodologies in order to i) efficiently use the internal resources and leverage the external community (research and academia); ii) facilitate the implementation and understanding of new analytical techniques to both benefit from the opportunities offered and to provide input in guidance on innovative analytics.

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
Machine learning and innovative analytics can be considered key in future innovation. They will impact the work of regulators both in what they will need to assess and in the analyses they will run.
There is currently little or no experience in the regulatory system performing or assessing analyses that use machine learning and there is a lack of guidance/standards. As a result, regulators are currently reluctant to accept results from these methods without understanding them further or to invest on them.
The proposal to create a network of analytics teams will allow the EU regulatory system to gain experience in this area. This, in turn, will help to:
Prove the utility of advanced analytics methods.
Enable that level of knowledge and expertise needed to actively participate in the different initiatives in AI.
Provide clear guidance to industry.
Define standards for data quality, trustworthiness and acceptability.
In term of areas of regulatory science most likely to benefit from this proposal, the report of the first phase of the Big Data Task Force on Artificial Intelligence outlines a series of areas and that recommendations are still valid (section 1.4.1 and 1.4.2). Moreover, some concrete examples were mentioned in the previous section.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This recommendation would mainly sit at the EU regulatory network but a strong relationship with committees / working parties is envisaged in order to get expertise and advice on prioritisation and methodology development.
Moreover, ‘influencing’ will be a key part of the success as a coherent consolidated effort in the EU regarding AI is looked for and required. Being able to influence and participate to the many initiatives at EU level would allow benefiting from a much wider set of resources, collaborating with other Agencies on common themes and promoting the need for some specific research.
Influencing the work on standards, participating at international fora like for ISO, offers the opportunity of avoiding divergence.
Influencing other stakeholders as software developer, in particular open source, will also be critical for an efficient functioning of the analytics centres as tools and standardised approaches will be required.
It is important to identify which of these potential interactions with external stakeholders (EC, software, etc.) would have the most impact and prioritise accordingly.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
Given the hype around AI, there is much activity and research ongoing but also potential duplication of efforts and no clear focus.
Within the relevant initiatives, at least the following needs to be monitored:
International Telecommunication Union (ITU) has a study group with the aim to build a common understanding of the capabilities of emerging AI technologies focusing on health and acceptability.
The AI Alliance and the High Level Expert Group on AI from the European Commission (EC).
AI Watch from the EC that will monitor and assess the European AI landscape to provide a better understanding of Europe’s areas of strength and areas where investment is needed to boost AI in Europe.
The EC (CNECT, GROW and JUST) is preparing to put forward in 2020 a horizontal regulatory framework (e.g. new regulation) that would complement appropriate sector-specific and application-specific interventions and, following a risk-based approach, set targeted transparency and accountability requirements on those who build, market, procure, implement and use AI (or AI-based products and services with a potentially “significant impact” for public interest purposes).
AI initiatives by other regulators: we should engage in efforts for greater global alignment with other regulators and especially the US FDA.
IEEE (https://www.ieee.org/) to keep up with academic ML research.
Keeping track of these activities is challenging but critical as AI is an area of extremely fast development and scattered expertise; a more in depth landscaping exercise should form part of the work either of a working party dedicated to AI or of the analytical centres.
A prioritisation of these European and international activities should then be performed and resources set aside to formally participate (voluntary efforts will not be successful).
d. Does the proposal relate to or potentially complement existing regulatory activities?
The ENVI agencies (EMA, EFSA, ECHA and possibly ECDC) together with the EC are collaborating on advanced analytics and AI.
In particular, the EC is seeking to establish a recommended set of business cases for funding of co-operation initiatives, preferably reusing DIGIT technology building blocks (CEF), existing data platforms, Cloud solutions. Its political priorities are public health (therefore SANTE has a lead role in the process, together with CONNECT and DIGIT) and technology & digital strategy that includes AI and cross-domain Data Lake technology for analytics.
Potential concrete areas of common interest are:
Systematic literature review capability using advanced analytics with two goals: i) identification of relevant literature as input for the scientific evaluation and ii) extraction of data to be structured for further analytical use (e.g. for EMA to enhance or substitute the outsourced literature monitoring for pharmacovigilance – this would be a very concrete business case with clear return on investment).
A shared data collection and analytics capability to answer the need for computational capability (e.g. Data Lake and virtual computation capabilities). The divergence across Agencies in urgency/priority/capacity/maturity could translate to which Agency(ies) pilot first. A practical approach could be to establish a cross-Agency/DIGIT/CONNECT Analytics Centre to provision analytics capabilities (IT, data management, analytics expertise) for, initially, conducting proof of concepts and pilots.
EC and EFSA have also experience in hackathon and crowdsourcing as they have already launched several.
In the EU regulatory network, analytical centres have been formed at EMA and at the Danish Medicines Agency (DKMA) even if with different focus and aim. If at EMA, the focus of the analytics centre is on AI with applications on automation, at DKMA the focus seems much wider covering also more traditional analytical methods.
These differences show like currently there is not yet a common vision for a network of analytics centre and the governance around it.
Moreover, at EMA there have been extended talks and support to create a Technical Advisory Group focusing on advanced data analytics and computer sciences, proposal that was then postponed due to lack of a common vision on analytics at the Agency level.
EMA is also developing a regulatory science strategy of which digital transformation and the role of AI are a significant part. In this context, a series of technology platform meetings were organised as part of the stakeholder outreach towards the drafting of EMA’s Regulatory Science Strategy where industry representatives discussed their views on what the network should be ready for in the next 5-10 years and where potential utilisation of the significant emerging technologies was a significant part.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
If the analytics centres were able to save resources through automation of some processes, this would allow use of more resources in other areas as the assessment of new drugs.
Moreover, the work of the analytics centres is also aimed to provide input in developing clear guidance to MAH on when and how AI is acceptable for regulatory submissions. This clear guidance might in turn increase the investment on the use of AI by MAH that might result in shortening the time needed for product development.
Finally, research that would allow improvements in safety/signal detection analysis would have positive impact on faster access of safer drugs to patients.
f. Given the new construct, which industries and which regulators are likely to most benefit?
This has already been answered above.
In summary, having analytics centres that would facilitate to define the role of AI and to benefit from its promises would benefit:
Regulatory bodies to make more informed and potentially tailored decisions and increase efficiency in administrative processes.
Pharma industry: it will be easier to discuss and engage with them about AI applications.
Research organisation (academic and not) that will have more agile mechanism to collaborate in the regulatory strategy and provide input.
Software vendors.
g. How would the project impact on/add value to/improve our processes?
This has been outlined in other answers in the document.
h. How would sustainability of the initiative be assured?
Sustainability will be assured in the long term by the results produced by the analytics centres: i) proven benefits of the automation achieved; ii) input to scientific assessment; iii) availability of new tools to accelerate, standardise and make more accessible the evidence generation.
It will be important to define return of investment metrics to measure the benefits of these activities considering both the tangible and less tangible effects. As mentioned earlier, learning along the journey is important; creating strict metrics to measure success only on tangible results can hinder the innovation and experimentation part.
i. What are the risks and issues?
The main risk is to not benefit from the opportunities offered from AI.
Moreover, without proper expertise, we might not be able to properly engage in creating guidance on the use of these methods in an ethical way setting up transparency, robustness and validation criteria. Issues have been dealt in section 1 (“technical and scientific issues to be addressed”).
j. Are there obvious overlaps with recommendations/actions from other subgroups?
There is clear overlap with recommendations from other two subgroups:
The Research Initiatives subgroup proposes to create an Artificial Intelligence and Innovative Analytics working group to assess research proposals. 
The Regulatory Acceptability subgroup proposes an Advance Analytics expert group focusing on methodologies and providing guidance and advice.
These two groups are likely to be combined (and might incorporate functions of the technical advisory group mentioned previously).
The network on analytics centres will collaborate closely with these groups, receiving input, guidance, priorities but focusing on the implementation of the technology, understanding of the methods themselves across the network and providing feedback about the results of pilots.
h. Was the proposal prioritised by stakeholders through the public consultation?
Even though the data analytics recommendations were only presented high level in the summary report sent for public consultation for the first phase of the Big Data Task force, recommendations have been received on aspects relevant to this proposal: to explore the potential applications and improvements in speed, scale and consistency (especially in pharmacovigilance activities) of AI and to engage with stakeholders.
In the comments to the RSS, there was clear endorsement by ACRO and Novartis to activities like:
Establish a dedicated AI test “laboratory” to explore the application of innovative digital technology to support data-driven decisions across key business processes. 
Develop capacity and expertise across the network to engage with digital technology, artificial intelligence, cognitive computing, and their applications in the regulatory system.
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
3. Feasibility
a. Level of effort required to deliver the initiative?:
The work is feasible and under the direct responsibility of the EU regulatory network.
However, it is essential to manage expectations about both short-term deliverables (initially there will be pilots and experimentation) and long-term deliverables (that will depend on the amount of resources allocated).
Critical will also be to have clear objectives, defined in collaboration with the AI expert group, and to educate internal stakeholders on what AI can and cannot do.
b. What is the time for delivery? 
First concrete deliveries during the first year could include:
Delivery of automation solutions.
Survey the network and collect expertise on data science (incl. languages used).
Engagement with academia and research organisation with published track record on clinical data science (maybe setting up a working arrangement?).
Run the first hackathon or crowdsourcing with one or two simple goals (e.g. can we predict occurrence of anaphylactic reaction by profiling skin and vascular reactions of a drug?). Simple proof of concept that will serve as a learning exercise for more complicated analyses.
Being a permanent group, delivery will be based on a plan agreed with the AI expert group and relevant stakeholders. Examples of other deliverables possible in the following years were set in the objective section.
Deliveries related to ‘influencing’ the development of (open source) software are more difficult to be predicted.
For any deliverable the proposed approach is to proceed with small pilots and intermediate steps to understand feasibility and potential benefits.
c. When will benefits of the recommendation be realised? Are they measurable?: Automation benefits will be the most tangible, easy to measure and achievable in the short term: these will include FTE saving, greater consistency and reducing errors.
Analyses to support scientific assessments, and the input provided in guidance development will need more time and will be harder to measure. Potential indirect indicators are the number of applications received that include AI analyses, and, if the analytics centre are involved in the assessments, timing of the assessment.
d. How does the proposal relate to or potentially complement activities?
Please refer to the section 2c and 2d.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Please refer to the section 2c and 2d.
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
3 The proposal in itself is feasible but will require commitment of dedicated resources and willingness to be open to more agile ways of working and engage external stakeholders (hackathons).
4. Required resources
a. What are the required resources for the research initiative?
· For automation and IT/software advice, data scientists are adequate.
· For supporting scientific assessment, a profile with both data science and expertise into the regulatory system will be ideal. Usually such a resource is very difficult to find, an alternative is then to create a team with both data scientists and subject matter experts (the latter ideally possess the important characteristics of a data scientist or are already doing some of this work). It is not recommended to have only data scientists without lack of content knowledge but that data scientists (statisticians, epidemiologists,…) and subject matter experts (not only on the disease side, but also on the data sets used) work together to understand strengths and limitations of their respective fields. This leads the data scientists to specialise in certain datasets and disease areas. Of course, the amount of specialisation possible depends on the resources available; with one or two data scientists the service offered has to be more ‘generalist’. Given that synergy between the data scientist and the subject matter experts is wanted, considerations should be given to what is the best organisational way to reach it. 
For the running of hackathon/crowdsourcing and acquiring software, some secretariat and especially legal/procurement resources will be needed.
In term of how these resources can be found the following approaches are proposed that can be mix and tailored according to the need of the particular initiative of interest and the constraint in acquiring external data scientists:
Upskill existing staff into ‘citizen’ data scientists: by identifying analytical skilled employees and designing upskilling roadmaps that match their backgrounds and aspirations. These candidates usually already possess a good understanding of the business or domain and could be upskilled effectively to support more experienced data scientists across different tasks in the advanced analytics pipeline, especially tasks such as data collection and data management. 
Possible ways for upskilling include self-learning courses, data science conferences, on site workshop or ad-hoc training.
Strengthening collaboration with academia: through joint research, selected Agency staff undertaking academic study including PhDs, appointment of academics as members of the Agency, hosting of PhD or postgraduate researcher, student internship programs, collaboration on specific academic courses, class projects or co-sponsorship of one-off workshops or conferences.
Internship: this is more for the future when we have an existing analytics centre and the student becomes an additional person. It is less suitable when we have few skilled resources to supervise the student.
Hackathons and crowdsourcing: some hackathon are organised by the EC with the advantage of much less organisational effort and using a common procurement but less flexibility in target the audience (that tends to be of firms and of bigger size). The hackathon also has the advantage to build a community and to promote the Agency and what the regulatory network does especially to a young audience. With the crowdsourcing, the advantage is that we can directly access a variegated community (~400,000 people) but it creates less visibility and less opportunities to create a long term community.
Consultancies: can provide a spectrum of assistance from creating project ideas, early piloting, coaching and training on the job. They can start creating a portfolio of project ideas and perform initial piloting; this can be especially useful to get started and to understand the technology and potential use cases to leverage.
Utilize specialised software/applications: for well-defined analyses that are not specific to activities or data owned by the Agency, (e.g. literature monitoring, extraction of unstructured information,…) there might be specialised software already developed. This might provide a faster time to the solution and significantly lower the skills barrier (e.g. rapid analytics system).
b. Human (estimated number of FTES):
A staged approach is recommended with the scope widening and the resources allocated increasing over time. Initially the focus should be on automation, ways to improve methods for signal detection, setting an adequate IT infrastructure and, possibly, creating a framework to share data management and analysis techniques across the network.
Initially we should have at least 2-3 dedicated FTE at EMA (1 dedicated to automation and 1 or ideally 2 to scientific analyses). Same amount of resources should be available from the network, but split on more people (i.e. we can have 0.5 FTE for a NCA, 0.3 for another,…).
A designated person at EMA (0.20 FTE) to liaise with the relevant European and international initiatives (EC, DG SANTE, DG RESEACH, DG-CONNECT, ITU,…).
Secretarial work will be minimum; while procurement / legal, in particular in case of hackathon/crowdsourcing, can initially be quite significant (0.2 FTE).
IT resources for infrastructure and support are dealt within the Data standardisation and quality group.
c. What skill set is required: 
Data scientist.
d. Financial resources
Funding to finance hackathon/crowdsourcing (~50K for the first year).
Funding to acquire specialised software (~20K for the first year): it is difficult to forecast, as it depends on the agreed objectives.
IT resources dealt within the Data standardisation and quality group.
e. Timescale of delivery in terms of costs – breakdown across years
For the first year, we foresee the cost for the hackathon/crowdsourcing and, possibly, specialised software.
For the remaining years, it depends on the agreed objectives.
f. Are the potential funding partners:
European Commission, centralised funding sources eg Horizon Europe.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority – 5.
It is fundamental to start engaging in AI. The structure and objectives of the analytics centres depend on the amount of resources available in the network. At the very minimum, one team at EMA should be established and then subsequently extended to the network. 

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
AI and advanced analytics offer opportunities in data analysis and automation.
Industry is already investing in this, but there is currently little or no experience in the regulatory network performing or assessing analyses that use machine learning. As a result, regulators are currently reluctant to accept results from these methods without understanding them further.  
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Regulatory agencies, pharma industry and academia.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
No.


Data analytics subgroup recommendation
Strength of evidence for regulatory decisions
	Strategic goal
	Give guidance on the nature and quantity of evidence required for regulatory decision making in the EU.
	Core recommendation
	A formal decision-making process should be developed to incorporate all potential sources of evidence in an equitable manner.
	Subgroup relevance
	Data analytics, Regulatory acceptability.
	Potential collaborators
	Multiple: committees (CHMP, PRAC, BSWP, SA, PDCO, COMP), academia (ENCePP), industry, public.
	Data source/accessibility
	Designed experiments (RCT, other interventional studies), observational (EHR/Claims DB, SRS, Case reports).
Initially at least the focus will be on RWE as it is considered as a possible alternative or addition to RCTs and hence is the main addition to decision processes. 
	Data privacy issues
	None.


1. Topic description
Brief statement of perceived problem:
In discussions of data sources and study methods, we often hear the phrase ‘of a quality for regulatory decision making’. However, regulatory decisions are of many different kinds; some have major impacts on public health or potential life or death implications, others may be more matters of convenience. The former may require empirical evidence supporting the conclusions beyond any reasonable doubt, the latter may be taken on the basis of a majority of expert opinion. There is also a range of decisions of intermediate impact. 
The difficulty with the current formal process used in routine licensing procedures[footnoteRef:1] is that it puts a uniform strength of evidence across a wide variety of decisions whereas, in fact, the penalties of the false positives and false negatives are sometimes appreciably different. For example, when no alternative treatment exists in a potentially disabling disease, a false negative might be a clinical disaster whereas for a me-too drug it would be simply a problem for the company that could be addressed by further research. That is why we propose to start from consideration of the penalties of false decisions and work through to acceptable error probabilities. [1:  I.e. when conditional licensing or authorisation under exceptional circumstances are not invoked. ] 

What is the regulatory gap?:
The last few years have seen a marked expansion of the sources of data and potential analytical techniques available to answer health-related question. The results of studies conducted using these resources can feed into regulatory decision processes. However, the evaluation and interpretation of such studies is often complex and the reliability of the evidence provided from them can be difficult to assess. There are a number of reasons to wish to ensure that regulatory decisions are made in a transparent and equitable manner. Guidance on the type of study and the nature of findings required to support licensing decisions allows companies to design and deliver quality research. Understanding of such properties also allows impartial regulatory assessment. 
An important consideration is that the primary evidence for support of decisions on authorisation of a product or of new indications is generally randomised controlled trials. In such studies the false positive (the type 1 error) and false negative rate (1-power) are explicitly built into the design. If the same standard of evidence is to be met with other forms of evidence then the same parameters must be determined for such studies. However, without randomisation, these properties cannot be calculated with certainty and hence they must be determined empirically. Thus characterisation of the evidential properties of studies and matching to relevant regulatory decisions is essential.
What are the main technical and scientific issues to be addressed?
Consider how evidence from different kinds of study/data/analytical techniques can be reliably mapped to false positive and false negative rates within the context of a decision-making process. Compile a list of regulatory decision categories and ask regulatory decision makers what values of these error rates would be acceptable in evidence to support each type of decision. In order to do this it is necessary to characterise the likely adverse consequences associated with making errors in these decision – both the consequences of an incorrect positive decision and the consequences of an incorrect negative decision. These consequences will then determine the acceptable probabilities of the errors and this in turn will determine which forms of evidence, either alone or in combination, can reach the values needed to support a decision.
A challenge in this work is to realistically categorize regulatory decisions. Pragmatic legislation has, over many years, recognised that it is not only the nature of the decision that determines the level of evidence. The number of patients that can be treated may limit the available evidence, the urgency with which new treatments are required, the difficulty and expense of obtaining evidence may also impact on the final judgement. Thus conditional authorisations may be used in cases of unmet medical need where the benefit of immediate availability outweighs the risk of less comprehensive data than normally required. A further measure, authorisation under exceptional circumstances, can be granted when comprehensive data cannot be obtained even after authorisation. (See links)
· Conditional Marketing Authorisation 
https://www.ema.europa.eu/en/human-regulatory/marketing-authorisation/conditional-marketing-authorisation
· Definition of Exceptional Circumstances
https://www.ema.europa.eu/en/glossary/exceptional-circumstances
Discussions of the future of drug regulation often highlight such issues and predict that increasingly focused treatments may tend to increase the numbers of decisions requiring special considerations. However, such claims make it more rather than less important to clarify in an objective way the standards of evidence required to protect public health in regulatory decision-making.

Identifying what data are required 
Maximum false positive and false negative rates for routine licensing decisions are established implicitly by specification of the number, size and power of RCTs to be carried out. Such rates are also fairly well established from quantitative reviews in signal detection. For post-authorisation decisions, it is recommended that a formal review be designed to determine whether values of these parameters can be considered established by precedent and, if so, how they vary with the type of decision being made.
Concurrent with this work a study should be undertaken to determine the perceived levels of risk associated with FP and FN results over a range of decision scenarios and the acceptable levels of risk. This work should include licensing decisions in which a different SoE from that routinely required from RCTs has been accepted in the past.
Work is currently ongoing to determine the FP and FN rates associated with single studies in RWE and this should be carefully reviewed. Consideration should be given to how FN and FP rates could be derived for possible combinations of studies of various types.
A process should be developed by which future decisions can be categorised so that evidence providing an acceptable level of risk can be determined and agreed.

Objective and expected outcome of proposed recommendation:
Objective: 
To classify regulatory decisions into groups that have properties that might affect the tolerance for errors in the decision-making processes.
To quantify the likely penalties associated with errors in the decision making process.
These two steps may require an iterative process since the second step may substantively alter the first.
By consultation with relevant groups or otherwise agree upon acceptable levels of risk in the decision making processes and hence on acceptable error frequencies.
Establish how to calculate false positive and false negative for RWE studies. 
Make a plan to determine methods or programmes of research that can attain the levels of evidence required for each decision. 
Expected outcome:
A guidance document will be produced. This will assist planning of research for drug development and maintenance throughout the life-cycle and will also give guidance on regulatory assessment criteria for such research helping others to understand our decisions and improving transparency. It will also establish how an equal strength of evidence can be derived from different types of research when competing methodologies are available.

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
This study is intended to set all regulatory decisions within a framework that can enable a formal extension to new forms of evidence. 
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
EU regulatory network in consultation with committees or working parties.
What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
It is a natural extension of the current methodology.
C .Does the proposal relate to or potentially complement existing regulatory activities? 
Yes. See links to conditional authorisation and special circumstances.
d. How does the proposal potentially improve the timing of access of new drugs to patients?
Currently evaluation of studies based on RWE is routinely a part of PRAC work but is less common in other areas. The assessment process is difficult and often subjective reflecting the variation and complexity of such studies. Marketing authorisation requires adherence to a well-defined time scale that is greatly facilitated by the formal nature of pre-authorisation research. Thus a more formal approach to design and evaluation of RWE studies will be essential to permit wider use in pre-authorisation.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All.
g. How would the project impact on/add value to/improve our processes?
Formalisation of the decision making process becomes essential when competing forms of evidence are considered.
h. How would sustainability of the initiative be assured?
Through guidelines to formalise the study design and aid assessment processes.
i. What are the risks and issues?
The main risk is of not designing a formal decision making process. This would allow both unsustainable variation in the nature of regulatory decisions and the possibility of errors that could impact on public health. It would also lay the Agency open to legal challenges if, for instance, similar applications were made using essentially different types of evidence and no framework was available to demonstrate that comparable decision procedures were used. 
j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a very formal and quantitative process and is likely to reflect and build upon higher-level discussions, for example those within the regulatory acceptability group. 
k. Was the proposal prioritised by stakeholders through the public consultation? There were comments about request for guidance and clarity on the acceptability of RWE Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
This is a very formal and quantitative process and is likely to reflect and build upon higher-level discussions, for example those within the regulatory acceptability group k. Was the proposal prioritised by stakeholders through the public consultation? There were comments about request for guidance and clarity on the acceptability of RWE. 
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
3. Feasibility
a. Level of effort required to deliver the initiative?
On a smaller scale, discussions such as these are a well-established technique. The challenge will be to cover all the scenarios demanded by European drug regulatory decisions. This work will require input from regulators, patients, clinicians and most fundamentally from decision theorists (almost certainly academic). 
b. What is the time for delivery?
A staged programme is recommended with annual reviews of progress. > 5years might be a first estimate. Note that the establishment of accurate FP and FN rates for RWE studies is likely to take more than 5 years.
As the proposal is complex, a recommendation is to start with the extension of indication to have a concrete deliverable in a promising areas of use of RWE. Prior to starting the project we would also perform a pilot using a few examples of extension of indication to develop the process of elicitation of opinions and increase familiarity with the underlying concepts. (See annex)
c. When will benefits of the recommendation be realised? Are they measurable?
Many outcome measures are possible. Eg Numbers of formal uses of RWE outside drug safety or timing of MAAs incorporating RWE etc. These will depend on progress in the area.
The outcome measures should be identified by the group developing the guidance and monitored over time.
d. How does the proposal relate to or potentially complement activities?
Decision-making is central to regulation. This fiche outlines a necessary extension of current processes to incorporate new sources of information.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
To be addressed later as there are numerous initiatives to evaluate the strength of RWE but none identical to this.
a. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
b. (but difficulty also 5)

4. Required resources
a. What are the required resources for the research initiative?
Secretariat.
Dedicated group.
Activities at Committees and Working parties.
Funding to involve academia and managing contracts.
Funding for workshops with regulatory network first (involve international regulators as well?) and industry later.
b. Human (estimated number of FTES):
Secretariat 5% of FTE.
Dedicated group (5 permanent people with 20% FTE dedicated each, and 5 experts contacted based on opinion needed with 5% FTE each).
c. What skill set is required: 
Elicitation techniques, decision theory.
d. Financial resources
Mainly to funding research, no funding for infrastructure required. 
e. Timescale of delivery in terms of costs – breakdown across years
Dependent on the timing and findings of other research initiatives.
f. Are the potential funding partners:
Click here to enter text.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
A clear description of the nature of the project and the reasons for doing it. 
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
All
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)?
It is important to stress that current regulatory decision making, whilst not totally within a formal structure, is cautious and carefully debated with full input from relevant parties. The need for an additional structure that allows incorporation of new forms of evidence should be explained.
The decisions regarding the studies that would be needed to support a decision depend on expert opinion regarding the acceptability of various errors in the decision process. Thus an initial step is to develop an elicitation process that can obtain the required information.
The aim of the elicitation process is to collect information that allows calculation of acceptable levels of false-positives and false negatives for a specific licensing decision. It is probable that these levels will vary with such factors as the existence of alternative treatments and the impact of any possible delays in implementing them. However, we also need to consider the cost and impact of delaying the decision while further data are collected. Furthermore the nature of the additional evidence may impact on the decision – what chance is there that it will resolve the issue and in what time frame?
These are all issues with which regulators are familiar in the context of the current authorisation process but not as a preliminary step to formulating the research.
As an initial exploration of these issues we will select three historical applications for extension of indication and discuss:
The penalty of granting the application if the product had not worked.
The penalty of refusing the application if it had worked.
Whether these penalties can be put on a common scale.
The acceptability of the expected penalty over a range of prior beliefs in the chance that the product would work and FP rates.
How to quantify the penalties of delaying the decision to collect additional data – note that the nature of the data may depend both on experience from the data already collected and on information yet to be compiled about achievable FP/FN rates from different study designs.


Data Analytics subgroup recommendation:
Develop a framework to validate machine learning models and maintain trust in the results
	Strategic goal
	Provide a framework to clarify the expectations of the regulators when assessing AI/ML models to guarantee quality and uniformity of judgement.
Proactively communicate the regulatory needs in term of AI/ML models to the relevant stakeholders.
Increase the trust in the results of AI/ML models and therefore their use.
	Core recommendation
	A validation framework should be developed to incorporate the methodological, transparency and ethical elements to consider when developing AI/ML models and assessing their results.
	Subgroup relevance
	Data analytics, Regulatory acceptability, Data standardisation and quality.

	Potential collaborators
	Multiple: regulatory network, academia, European Commission, medical & software industry.

	Data source/accessibility
	Potentially any data source.
It is likely initial focus will be on data already used to support approval of a medicinal product, including analysis on RWE (electronic health records, claims databases, spontaneous reports) and data from devices.
Genomics and other omics data are also increasingly analysed with artificial intelligence and machine learning models.
Finally, applicability of machine learning algorithms for automation extends the data sources to other type of data (e.g. product data, procedural, finance, staffing and in the future, when available, quality and manufacturing).
	Data privacy issues
	Yes, there is also a reference to the General Data Protection Regulation’s (GDPR) “right to explanation” regarding automated individual decision-making.



1. Topic description
Brief statement of perceived problem:
Artificial Intelligence (AI) and machine-learning (ML)[footnoteRef:2] will in the future have disruptive influence for various businesses including the healthcare. The increasing volume and complexity (dimensions) of data now being captured across multiple settings offers opportunities for medicines regulation in terms of a better understanding of diseases, medicines and the performance of products. However, the acceptability of these new approaches and methods in the regulatory context requires not only an understanding of the provenance, characteristics and quality of the data used but also of their validity in processing and analysing these data. [2:  For the purpose of this document, AI and ML will be used as synonymous.] 

One of the main purposes of applied analytics is to produce knowledge from the raw data to support decision-making. However, the use of more modern analysis methods presents new and additional risks that need to be addressed.
An important ingredient for the decision maker, which currently is not well defined with AI/ML models, is an estimate of the amount of uncertainty related to the model’s prediction. Furthermore, it is important to know what assumptions have been made in the modelling, what the limitations of model applicability are and recognise that a significant amount of human judgement might be involved in developing these models.
There is currently little or no experience in the system performing or assessing analyses that use AI/ML. As a result, regulators are currently reluctant to accept results from these methods without understanding them further. In order to develop trust in these new methods a framework is needed to outline the expectations for the validation of the algorithms used. 
What is the regulatory gap?
Currently, regulatory agencies have the expertise required in terms of statisticians and epidemiologists, both to initiate analysis to support regulatory decision making and to assess the data analyses presented by industry to decide whether the results can be considered reliable. That is to say, regulators can effectively challenge these models and their results. There is enough knowledge of the statistical and epidemiological methods and their expected outcome, to be able to spot when an analysis may have been carried out inadequately.
The majority (if not all) of the regulatory agencies are lacking similar expertise in AI/ML. This means that they are not currently able to assess results produced by these algorithms. However, these are the methods most likely to be used in the analysis of big data.
What are the main technical and scientific issues to be addressed?
Considering the area of research and publications of AI/ML algorithms, this has become one that emphasizes winning, focusing on demonstrating how a new method beats previous ones and not on the process for developing insights, understandings, and based on empirical rigour. This may have led to a negative effect on the research[footnoteRef:3]. While the research environment has started to acknowledge this, influencing this process and highlighting the key requirements and methodological rigour required by regulatory applicability would help. [3:  Sculley D, Snoek J, Rahimi A, Wiltschko A. Winner’s curse? Workshop track - ICLR 2018] 

Internal and external guidance is needed on (at least) the following dimensions to characterise the uncertainty related to these models and their results:
Performance / accuracy: acceptable measures of the model performance (/model fit) should be defined.
The model’s overall accuracy or predictive power is usually the first performance metric by which a model is evaluated and good performance in this area has been one of the main drivers in the continuous fine tuning of AI/ML models and in the interest they have generated. However, currently various metrics are applied and it is not known how these alternatives relate to one another. And this is made more complex by the fact that these metrics sometimes differ from what has been used in traditional statistics (AIC, MSE etc.).
Moreover, comparison to alternative modelling techniques is a fundamental element of a proper modelling process as AI/ML are often focused on showing superiority when compared to older models. We need to ensure that the choice of the metrics used to compare models is optimal from a regulator point of view.
When assessing the performance of a model, there are typically many possible outcomes and it is unlikely that an algorithm will predict every one of them precisely: it is important to identify which ones are most likely to lead to the best decision for the specific situation. The performance measures to consider depend on the type of model used (e.g. supervised versus unsupervised learning, regression versus classification models) and on the context where the model is applied. In some cases, as for instance in identifying potential safety signals, having a higher sensitivity could be more important, however this statistic alone is not relevant for the problem of false positives and the associated workload. In other applications, on the other hand, efficiency is more important and operating characteristics as positive predictive value will have more weight.
Validation: in this areas the following elements should be addressed:
a) Representativeness of the data where the model will be used: data not representing reality is a very common problem, either because of data collection methods or because of actions that truncate the data (e.g. privacy rules, limited inclusivity, etc.). One example is the corpus of genomic data, which so far has seriously underrepresented minorities: ‘without inclusivity, there cannot be a democratisation of health’[footnoteRef:4]. Another example is when algorithms are trained on historical data to inform future predictions or inference: for instance, if the staging of a cancer is not the same before and after the PET-CT scan era, the historical data do not represent the current patients. [4:  The Democratization of Health Care. Stanford Medicine 2018 Health Trends Report. 2018 Dec.  https://med.stanford.edu/content/dam/sm/school/documents/Health-Trends-Report/Stanford-Medicine-Health-Trends-Report-2018.pdf] 

b) Generalisability of the model (or external validation): the main assumption when constructing machine learning models is that results will generalise beyond the data used to fit and train the model; then it would be justified to use the model on unmeasured observations.
This generalisability concern is severe and must be addressed by testing models on truly independent validation data sets, from different populations or periods that played no part in model development. If external data are not available, a common approach is to divide the available data randomly into training and test sets. The model is then created using just the training data and then evaluated on the test data. It is thus essential that the test set resembles the data for which predictions are going to be made. 
Regulatory monitoring of these data splitting activities to ensure that the data are divided independently of the results of any analysis is very challenging. This principle is so important that in many data science competitions, validation data are released only after teams upload their final algorithms built on another, publicly available data set.
Finally, deep learning models often seem to generalise well despite their complexity (measured as the number of parameters used), which seems to be in conflict with traditional statistical wisdom of Occam’s razor[footnoteRef:5]. Therefore, a new research seems necessary in order to learn important features of generalisability and know the limits where models can be applied. [5:  Zhang et. al 2017: Understanding deep learning requires rethinking generalization https://arxiv.org/pdf/1611.03530.pdf
Belkin et. al. 2018: Reconciling modern machine learning practice and the bias-variance trade-off https://arxiv.org/abs/1812.11118
“The bias-variance trade-off implies that a model should balance under-fitting and over-fitting: rich enough to express underlying structure in data, simple enough to avoid fitting spurious patterns. However, in the modern practice, very rich models such as neural networks are trained to exactly fit (i.e., interpolate) the data. Classically, such models would be considered over-fit, and yet they often obtain high accuracy on test data. This apparent contradiction has raised questions about the mathematical foundations of machine learning and their relevance to practitioners”] 

c) Robustness and sensitivity analysis: in any analysis there tend to be some uncertainty regarding assumptions made and analytical choices. It would then be reassuring to test how robust the results produced are with slightly different choices, for instance changing the design or operationalise the variable of interest in different ways. This is even more important with more advanced AI/ML algorithms that tend to be sensitive to the choices of the parameters used.
An AI/ML algorithm can be defined stable if its output is not too dependent on any single feature utilised in the training. Algorithm stability is a necessary condition for generalisability.
d) Continuous validation: constantly learning from new data offers opportunities for AI/ML algorithms to keep improving their results. However, this opportunity could be challenging for regulators that are used to dealing with more static clinical decision support tools; how could any deterioration in performance of the algorithm over time be detected?
Reconciling the need for dynamic solutions with the need for continuous validation could then be complex. An interesting example in this field is provided by the FDA’s ‘Proposed Regulatory Framework for Modifications to Artificial Intelligence/Machine Learning (AI/ML)-Based Software as a Medical Device (SaMD) - Discussion Paper and Request for Feedback’[footnoteRef:6]. [6:  https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-software-medical-device] 

Moreover, algorithms results can influence decisions and this behavioural change was not present in the data used to train the initial algorithm: this could inadvertently cause the performance of algorithms to change over time. All models depend on using the past to predict the future and, over time, changes occur that invalidate the use of historical data to predict outcomes, either because of the natural evolution of the system studied (e.g. evolving health status) or as an intentional response to previous model results.
In summary, in the validation dimensions guidelines should be able to provide input for the assessors to at least the following questions:
- How was the data used to train the models chosen?
- What should assessors check in terms of the data selection?
- How has the model been validated? Was it also validated in a separate dataset?
- When to use negative controls and how to select these?
- When to present sensitivity analyses and under what assumptions these should be run?
- Anything else assessors should check to assess robustness of results?
Transparency
Results of AI and any advanced analytics models are used by people who usually are not the ones involved in producing them. Typically, when the final user is not the evidence generator, there tends to be questions around trust in the way the results have been produced.
Trust can be enhanced by good governance in the production and handling of the evidence generated. Such an approach includes the following elements:
a) Interpretability (or explainability): providing a qualitative understanding of the possible causal logic and the relationship the model infers between input and predicted variables is becoming more and more important. This might be crucial in ensuring the models make predictions and then support decision making for the right reasons.
Also the capability to visualise the relationships between variables and communicate them to a non-technical audience plays an important role in ensuring stakeholders and users understand the how and why of the results and that the results of the models are acted upon.
b) Reproducibility: ability to reproduce the results is central in order to validate scientific results. Some authors argue that AI/ML research is facing a replication or reproducibility crisis as the results are difficult to reproduce by other researchers[footnoteRef:7]. [7:  Aaron Stupple, David Singerman & Leo Anthony Celi 2019: The reproducibility crisis in the age of digital medicine https://www.nature.com/articles/s41746-019-0079-z
Hutson 2018: Missing data hinder replication of artificial intelligence studies https://www.sciencemag.org/news/2018/02/missing-data-hinder-replication-artificial-intelligence-studies
Victoria Stodden et.al. 2016: Enhancing reproducibility for computational methods https://science.sciencemag.org/content/354/6317/1240?intcmp=trendmd-sci
] 

The reproducibility is much more difficult in context of AI/ML compared to traditional techniques. Despite the stochastic nature of many of these algorithms, the results should be generally reproducible if the algorithm is applied again to the same data. The challenge in reproducibility therefore depends on the data, its pre-processing pipeline and the algorithm settings. However, data pre-processing, algorithm and its settings are often poorly documented and the data may not be available.
The following will be required:
- Access to the data used in the analysis.
- Access to the pre-processing code: in practice there is often a separate code for pre-processing the data to input into the analysis. Without this code the only way to run the analysis would be to have the data from a certain domain all structured similarly, for instance having all data used in observational research (electronic health record, registries) in a common data model.
- Access to the analytics code: just 6% of machine learning papers share the algorithm code. Reluctance to publish the code derives from the desire to keep ahead of competition, for commercial interests but also because it often requires a significant additional effort to create publishable quality code. Moreover, it should be considered that sometimes the code will run only on specific software.
- Systematically capturing and reporting all the metadata associated with the final algorithm such as hyper-parameters, values of random initialisation, etc. Results might be very sensitive to those choices and it is recommended to create a guide specifying how and what should be reported.
The benefits of interpreting machine learning models expand beyond troubleshooting and fixing errors. In some cases, they can help shed light on previously unknown aspects, providing insights into correlations that were not known allowing identification of new properties or generating new hypotheses that then could be tested.
In this area guidelines should be able to provide input to the following questions:
- When and how to provide access to the data and the code used for the analysis?
- How much information should be presented for the models and algorithms used in the analyses?
Ethical: ensuring adherence to ethical principles and values
Identifying what data is required 
It is likely initial focus will be on data already used to support approval of a medicinal product, including analysis on RWE (electronic health records, claims databases, spontaneous reports) and data from devices.
Genomics and other omics data are also increasingly analysed with artificial intelligence and machine learning models.
Finally, applicability of machine learning algorithms for automation extends the data sources to other type of data (e.g. product data, procedural, finance, staffing and in the future, when available, quality and manufacturing).
Objective and expected outcome of proposed recommendation:
Objective:
To develop a framework to validate machine learning algorithms and maintain trust in the results.
To pro-actively communicate the regulatory need to various stakeholders.
Indirectly, to increase the use of AI/ML models and leverage their potentials.
To provide input in the training needed for the assessors analysing results from AI/ML models.
Expected outcome:
A guidance document will be produced. This will assist provide guidance on regulatory assessment criteria for AI/ML models helping the relevant stakeholders to understand what is required and improving transparency. Clarity for industry and relevant stakeholders might also have beneficial effects on the investment and use of these new methods to better leverage the potentialities.
2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
It is anticipated that in the future various applications of deep learning and other machine learning algorithms will become more common, especially when big data is analysed. The framework to validate these algorithms is essential in order to maintaining trust of the results generated and to quantify the uncertainty related to these results. Interpretation of the results and the weight given to them in decision making depends very much on the uncertainty associated with them and the type of decisions where the analysis is going to be applied.
For example, in exploratory analysis it is suitable to test many hypotheses in order to have a weak signal that merits subsequent investigation. In contrast, in clinical setting we wish to have a feasible test with sensitivity and specificity sufficiently high to yield clinical benefit when clinical decision is based on this result[footnoteRef:8]. Quite often the type of decision varies within the life cycle of a product (discovery -> translational -> clinical).
Usually, there exists a trade-off between false positive and false negative result and one can reduce the other type of error at the expense of increasing the other. However, the consequences of false positive and false negative result vary depending on use case at hand and so should weight given to each of them.
This recommendation has impact across the spectrum of regulatory decision making since opportunities to apply AI/ML occur in all stages of drug discovery (examples include target validation, identification of prognostic biomarkers and analysis of digital pathology data in clinical trials) and drug surveillance.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This recommendation would mainly sit at the EU regulatory network. A strong relationship with the committees and working parties and involving academia and research organisations will be critical in order to get expertise and advice.
Influencing is also key as a coherent and consolidated effort with other EU institutions and with industry regarding AI/ML is looked for and required.
The possibility to collaborate with other regulators and international organisations (also for standards as they are working on AI) should also be explored.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
There is much activity and research ongoing regarding validation of AI/ML models.
Within the relevant initiatives at least the following needs to be monitored:
In 2018, the European Commission created the High-Level Expert Group (HLEG) on AI, which recently issued a set of guidelines for trustworthy AI[footnoteRef:9].
Reflecting concerns about the increasing influence of impenetrable algorithms, the European Union proposed to establish a “right to explanation,” which allows citizens to demand transparency for algorithmic decisions[footnoteRef:10] [footnoteRef:11] [footnoteRef:12] and heavily penalises companies who cannot provide an explanation and record as to how a decision has been reached (whether by a human or computer).
International Telecommunication Union (ITU) has a study group with the aim to build a common understanding of the capabilities of emerging AI technologies also focusing on health and acceptability.
AI initiatives by other regulators: it is recommend to engage in efforts for greater global alignment with other regulators, especially the FDA.
ISO/IEC JTC 1/SC 42 on Artificial intelligence[footnoteRef:13], they are also available to receive use cases from s and to provide their approach / solution.
d. Does the proposal relate to or potentially complement existing regulatory activities?
Yes. It is natural extension of the current methodology.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
AI/ML will enable the analysis of large and complex data. If these methods are reliable, trustable and understandable, they can produce insights not available by other means. These insights may help allocating industry’s research and development inputs more efficiently and also shorten the time needed for product development.
f. Given the new construct, which industries and which regulators are likely to most benefit?
In addition to the pharma industry, the software industry would benefit by clear guidelines for AI/ML algorithm validation. It is likely that new start-up firms would emerge in the sector and existing firms expand their businesses.
It is worth noting that there exists about half a dozen companies that can be considered as AI giants. These are globally operating firms, but none of them is based in Europe. These companies are now generating their own ecosystems in order to capitalise future profits of AI, ecosystem that includes, for example, open source AI libraries (i.e. software) and cloud services for data storage and cloud computing. The purpose of open source software is to create a wider user base by reducing the need for expertise.
When thinking about policy recommendations, it is worth observing whether these recommendations favour giant companies at the expense of smaller start-ups. In other words, model validation requirements should not form a barrier of entry for small companies.
g. How would the project impact on/add value to/improve our processes?
AI/ML models have the potential to improve regulator’s decisions. The framework of validating AI/ML models is fundamental to rely on these models in the regulator decision making: the ability to quantify uncertainty will help to correctly weight evidence from different sources in decision-making process and will reduce the risks related to the decisions based on incorrect or misused modelling results.
In term of areas of regulatory science and processes most likely to benefit from this proposal, the report from the first phase of the task force on Artificial Intelligence outlines a series of areas and the recommendations are still valid (section 1.4.1 and 1.4.2).
h. How would sustainability of the initiative be assured?
In such a disruptive rapidly developing field as AI is today, it is essential to keep up with the latest developments. Thus, academia should be heavily involved as a stakeholder.
Developing a framework is not one-time task but rather frequent updates should be foreseen. 
Sustainability will be assured in the long term by the results produced by the framework developed. It might be also beneficial to define return of investment metrics to measure the benefits of the framework considering both the tangible and less tangible effects.
i. What are the risks and issues?
Without clear guidelines to algorithm validation it is likely that variation in the quality of the regulator decisions will increase. This can lead to uneven treatment to different participants and will undermine the credibility of the whole regulatory process.
Moreover, without a clear framework of model validation to understand the strengths and limitations of the AI/ML models, decisions based on these algorithms might be misevaluated with possible adverse consequences.
On the other hand, the potential of better regulatory decisions offered by AI/ML models are overlooked if these are rejected on the basis that regulator does not have ability to understand them. Furthermore this may discourage European investments to AI/ML technology.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a recommendation which clearly overlaps with the Regulatory acceptability subgroup. Also, given the importance of data in any AI/ML modelling, and alignment in definitions and approaches, overlap is foreseen with the Data standardisation and quality subgroup.
h. What the proposal prioritised by stakeholders through the public consultation?
Even though the data analytics recommendations were only presented high level in the summary report sent for public consultation for the first phase of the Big Data Task force, comments have been received on aspects relevant to this proposal.
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
3.Feasibility
a. Level of effort required to deliver the initiative? 
The work is feasible but should not be underestimated, both in term of internal resources to dedicate and of funding for potential workshops and collaboration with external experts.
In particular, besides involving committees and working parties, it is also critical to involve academia to collaborate with the Commission and other EU Agencies as some part of the validation will be common in different areas and collaborate with other regulators. A collaboration with international organisation as ISO is also recommended.
Finally, we need to agree on the level of involvement for the pharma industry; if only in the comment/review phase or also during the elaboration of the framework.
b. What is the time for delivery?
4 years.
c. When will benefits of the recommendation be realised? Are they measurable?
Ultimate benefits will take years to be realised, but making public our efforts to provide clear guidelines in this topic might lead to an increase in the number of applications received that include AI/ML analyses in a shorter period of time.
Outcome measures to define the benefits of the framework could be also decided by the group developing it and be part of the framework itself.
d. How does the proposal relate to or potentially complement activities?
Please refer to section 2c and 2d.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Please refer to section 2c and 2d. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
4
The project in itself is feasible but will require engagement and commitment from multiple stakeholders and sustained funding to be realised.
4. Required resources
a. What are the required resources for the research initiative?
Human resources and financial costs associated with the time spent for the guideline development and communication and engagement with key external stakeholders:
· Secretariat.
· Dedicated group.
· Activities at Committees and Working parties.
· Funding to involve academia and managing contracts. 
· Funding for workshops with regulatory network first (involve international regulators as well) and industry later.
· Funding to participate to international meetings and for a (e.g. ISO).
b. Human (estimated number of FTES): 
· Secretariat 5% of FTE.
· Dedicated group (5 permanent people with 20% FTE dedicated each, and 5 experts contacted based on opinion needed with 5% FTE each).
· Wider groups that will be involved in the workshops and in the review phase (FTE impact over three years will be negligible).
c. What skill set is required:
To create a framework applicable on real use cases, a wide variety of expertise must be brought together. This includes both subject matter experts (on the data sources, on medical and biochemical subjects and also on regulatory processes) and data scientists (with expertise in machine learning, statistics, programming, and epidemiology).
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Mainly for funding the workshops and missions.
No funding for infrastructure required.
e. Timescale of delivery in terms of costs – breakdown across years
Subject to funding and resources dedicated:
The first year should be dedicated to create the expert group, identify and decide how to involve industry, decide how to collaborate with other relevant external stakeholders (Commission, EU Agencies, other regulators, international standard organisations), planning and agreeing an outline and scope of the framework.
The second and third year should be dedicated to the main content developments.
The fourth year should be dedicated to reach an agreement between all the relevant stakeholders, including comments from consultation processes.
f. Are the potential funding partners:
European Commission, centralised funding sources e.g. Horizon Europe
If collaboration with other Agencies, some cost can be shared
National governments?


5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority – 5
AI/ML will be increasingly used and it is crucial to create a framework to clarify what is required from regulators. This will help industry but also assessors in knowing what kind of questions and what to look at when these models are presented to them. Moreover, it will also help to clarify what training is needed for the assessors.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
AI/ML models will be increasingly used; an agreed framework to foster acceptability and trustworthiness in these models and to guarantee quality and uniformity of judgement when assessing them is needed.
This will also be part on a wider effort to understand and leverage AI/ML models that includes i) forming an AI advisory board to provide expert guidance and advice on big data analyses in the context of regulatory use cases and ii) analytics centres to foster the expertise in the regulatory network.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Academia, pharma industry and European Commission.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
No.


Devices and IVD subgroup recommendation: 
[bookmark: _Toc30075768]Support upskilling of expertise and capacity at notified bodies and regulatory network to ensure they can robustly critique rapidly evolving devices and algorithms
	Strategic goal
	Support upskilling of expertise within the regulatory network to effectively regulate m-Health and diagnostic devices used to generate data for medicines regulators. 
	Core recommendation
	As medical technologies evolve rapidly it is vital that agencies and bodies involved in their regulation build resources with a high level of expertise and invest that these are upheld. 
Development of or making use of current training platforms (EU NTC), to help upskill the expertise of regulators and bodies involved in the assessment of new technologies is essential to deliver safe and effective medicinal products and devices in the future. 
	Subgroup relevance
	Devices and in vitro diagnostics.
	Potential collaborators
	Multiple: Academia, industry, medical device competent authorities, Notified bodies, European Commission, national standards and governance bodies, IT providers, national data protection agencies.
	Data source/accessibility
	Clinical trial data, European public assessment reports, publications, medical device clinical investigation and performance study data.
	Data privacy issues
	Potential use of confidential commercial data submitted as part of a package for MAA or CE mark certification in training environments to understand and to regulate, data privacy issues in accordance with data protection laws in Europe.     


1. Topic description
Brief statement of perceived problem:
Industry and academia are increasingly adopting new technologies for use in their clinical trials to support a marketing authorisation; these range from different types of m-health initiatives (use of an app or other connected device) to artificial intelligence linked diagnostic devices/decision making tools and companion diagnostics. The data generated will improve patient monitoring, diagnosis and treatment and will influence decision making at the patient or healthcare provider level. As there is more and more convergence between medicines and devices, regulators and Notified Bodies need the skills to assess the safety, benefits, and accuracy of these new devices, particularly when they are used to support clinical trials and data for marketing authorisation.
What is also important is the review/assessment of such technologies that are used with medicinal products falling outside the medical device definition (e.g. health apps not classified as medical device), and ensuring the expertise is within the medicines agencies to deal with them and decide on the purpose/value of such digital/electronic/software devices for patients and if there is value, ensuring that these are adequately described in the product information.
What is the regulatory gap? 
The knowledge base and experience of medicines regulators and notified bodies in the rapidly evolving field of m-health and diagnostics for use with medicinal products. 
Respective roles and responsibilities of regulators in assessing new technologies for use with medicinal products.
Implementation of new regulations for medical devices and IVDs.
The unregulated status of many health-related apps currently on the market that fall outside the scope of the regulatory systems in place for medical devices.
What are the main technical and scientific issues to be addressed?
The overarching challenge to be addressed is the knowledge and expertise required by regulators in rapidly evolving technologies e.g. diagnostics tools and m-health technologies for information and data collection. 
The use of m-health, artificial intelligence and other diagnostic tools with medicinal products will see some overlapping responsibilities in their assessment between notified bodies and medicines authorities and a cross-linking of expertise is needed.  Specific knowledge of m-health, software, diagnostics and other connected technologies is largely lacking within the medicines regulatory framework. 
Two particular case examples are considered:
Example 1: Administration device that records the usage of the medicinal product and transfers this data to a software application which reminds the patient to take their medication, the recorded data can be reviewed by the patient in the app and it can be shared with the healthcare provider.
Rapid development of information and communication technologies (in particular mobile technologies such as apps), has led to pharmaceutical companies exploring various avenues of utilising these technologies in combination with medicinal products. There has been particular interest from medicines developers in electronic systems intended to recognise/track when a medicinal product is being administered and/or send reminder notices to the patient about taking their medication. These cases have posed new challenges to the regulatory network, e.g. in terms of applicability of regulatory framework, regulatory data requirements and labelling claims.
Software applications may be regulated as a medical device if it meets the definition in Article 2(1) of Regulation 2017/745, however notified bodies may not need to be involved in their assessment if it is a lower risk device (class I). Medicines regulators will need the skills to perform the technical assessments of such applications particularly in making decisions on the value of the m-health applications falling outside the device regulatory framework. 
The use of m-health poses new challenges for privacy and data security. Data sharing activities will need to meet data protection obligations as mandated by the General Data Protection Regulation (GDPR). Patient consent is an additional challenge to consider when there is an m-health component to a clinical trial or marketed medicinal product; patients should be informed and agree to the recording and monitoring of their data, with appropriate consents in place. Determining whether clinical trial consent will fully cover this and the extent that GDPR is applicable is a new problem to understand.
Example 2: In vitro diagnostic test to detect a genetic mutation used to identify patients who respond positively to a certain medicinal product.
In vitro diagnostic tests to measure biomarkers such as companion diagnostics are becoming more common in medicines development, however the early exposure of medicines regulators is limited as companies do not seem to be coming forward for scientific advice. A companion diagnostic is regulated as a device, and is essential for the optimal use of the corresponding medicinal product, therefore it is welcomed that the new in vitro diagnostic medical device regulations (745/726) introduce a new requirement that a medicines authority is consulted by the notified body before a certificate is granted. Up until now companion diagnostics have been self-assessed and did not need notified body approval before they could be placed on the market. Medicines agencies and notified bodies have not been involved in the evaluation of companion diagnostics previously and hence there is the critical need to build the expertise to assess these tests.
Following the marketing of companion diagnostics it is also foreseen that any adverse events and corrective actions are communicated with medicine regulators so it can be evaluated if the issues or inaccuracies with the test may result in treatment decisions that are not optimal. 
Objective and expected outcome of proposed recommendation:
Objective: 
To identify required expertise to facilitate the recruitment to enhance expertise within the regulatory network.
To develop training relevant to the area of m-health and diagnostic/decision making devices for medicines assessors and develop facilities for knowledge exchange to ensure consistent decisions on similar devices across Europe. This can be done in collaboration with EU NTC and academic/educational institutes to develop a curriculum. The focus may first be on internal training as the EU-NTC is currently not open for external parties which will need to be considered/arranged, in particular involvement of notified bodies and the innovation industry in some cases. Establishing training material relevant to both internal and external parties would be most efficient; however this could be developed in a step-wise process.  
To deliver guidance to applicants intending to use new technologies in clinical development programs.
To develop guidance on validation of data generated by new technologies.
Expected outcome: 
The fulfilment of the objectives will result in experts in the medicinal products and medical device sectors capable of dealing with the evolving technologies in clinical trials but also in real world data gathering and surveillance.

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
The future of medicines is becoming increasingly more reliant on technology with many medicinal products now involving the use of different types of devices and software applications. M-health is an emerging field and is made more accessible by the relatively low cost of mobile devices and phones, which are readily available across developed/developing nations. 
New technologies are offering a wealth of opportunities to collect, use and share health data more efficiently, e.g. to empower patients in managing their diseases, for research, and to have the possibility to improve the quality, safety, and efficiency of healthcare systems. 
The digitalisation of healthcare and incorporation of software applications, artificial intelligence, and machine learning in medicines development is already happening. Regulatory authorities that have the skill and expertise to assess m-health tools can support the marketing authorisation of new drugs using innovative approaches in data generation e.g. technologies to monitor patient outcomes remotely during trials.  Similarly as more reliable data can be generated in real-world experience; it will reassure authorities of the longer term efficacy of approved treatments e.g. apps collecting and transmitting data on the usage patterns and medication adherence.
As technological and scientific advances are pushing forward in the direction of personalised medicines it is critical that regulators are prepared to adapt and embrace new approaches. Supporting innovation and developing guidance and pathways for approval of diagnostic/decision making tools such as companion diagnostics will enhance the diagnosis of diseases and determine the most effective treatment is selected for patients, leading to improved clinical outcomes. 
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
The medicines regulatory network has the opportunity to pave the path for a high standard of technology used with medicines. The proposal sits in the sphere of the EU regulatory network as it is a cross-agency cross-framework priority that involves upskilling assessors from both medicines and device sectors. Trainings to develop regulators expertise to assess m-health, digital and diagnostic technologies is crucial to achieving safe, useful and accurate data generation. 
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
Initiatives have taken place across different jurisdictions to clamp down on m-health that is unregulated and may be misleadingly claiming medical purposes without following correct approval procedures. FDA have established a digital health program and released guidance for industry on mobile medical applications which intends to clarify the subsets of mobile apps to which the FDA intends to apply its authority. The US is not the only country leading in mobile health adoption, as MHRA have published guidance for developers explaining when software applications are considered to be a medical device and how they are regulated. The European Commission also published a code of conduct for data privacy that may be voluntarily applied by m-health app developers. HMA-CAMD strategic group are preparing a scoping paper on medical device software and cybersecurity that highlights the needs for new competencies and skills within regulatory bodies. It is evident that countries in Europe are engaged in this evolving area; however, there remains a need for a European wide initiative to take place to ensure new m-health technologies are dealt with in a controlled and consistent manner.
There are also initiatives within the field of companion diagnostics; within Europe, the new medical device Regulation for in vitro diagnostics 2017/746 introduces a new definition and requirements for companion diagnostics, specifically the new consultation procedure to be conducted by competent authorities for medicinal products on the suitability of the companion diagnostic to their corresponding medicinal product. EMA in 2017 released a concept paper on the development and lifecycle of personalised medicines and companion diagnostics that measure predictive biomarkers which help to assess the most likely response to a particular treatment. The concept paper is the first step in the preparation of a guideline that will address the development challenges of personalised medicines with companion diagnostics. The FDA has published guidance for industry to help companies to identify the need for companion diagnostics at an earlier stage in the drug development process and to provide pathways to co-develop the test with the medicinal product. The US has the benefit that medical devices and medicines are regulated under one centralised entity ‘The FDA’, however in EU there are distinct systems that need to interlink i.e. involvement of independent notified bodies, member states and EMA and therefore a collaborative approach to development of training and guidance is essential.
d. Does the proposal relate to or potentially complement existing activities?
As answered above there are related activities in providing guidance for industry in the area of m-health, mobile applications, software and companion diagnostics, however there is no established initiative for ensuring there is sufficient level of expertise within regulatory bodies to assess these health tools for use with medicinal products in their development and use outside of studies. There are ongoing initiatives to form a Curriculum on Medical Devices by HMA-CAMD, collaboration with this initiative would be in the best and interests of agencies to avoid duplication of effort.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
The widespread adoption of m-health is leading to new and innovative ways to improve health and data gathering in the clinical development of new medicines. The availability of this data is important also to show the real-life benefits and improvements in patient health that would encourage decisions on reimbursement by paying bodies. 
Similarly paying bodies can be reassured by the evidence generated from use of reliable decision-making tools and companion diagnostics used to distinguish patient groups for which the benefit/risk is positive which can be used for cost saving by avoiding treatment in patients who are unlikely to benefit.
f. Given the new construct, which industries and which regulators are likely to most benefit?
European medicine and device regulators will benefit from the development of expertise to assess these evolving technologies, which will ensure the security, accuracy, and reliability of the data generated from them.        
Industry will benefit from clearer regulatory requirements applicable to them though specific guidance.
g. How would the project impact on/add value to/improve our processes?
Diagnostic tools that are sufficiently assessed and robust m-health data generation in clinical development will provide supporting evidence of patient benefits and outcomes that will enable regulators to make more informed decisions on the safety of medicinal products. The generation of data in real-world use can reassure the authorities of the continued benefit achieved outside trials.
Coordinated training and upskilling of assessors in preparation of new roles and responsibilities introduced by the medical device and in vitro diagnostic regulations will ensure that the regulations are implemented consistently across Europe. 
h. How would sustainability of the initiative be assured?
Sustainability of the project can be assured by the high priority held with member states to enhance availability of treatment options for patients.  Member states are adapting to the increasing shift to utilisation of m-health programs to monitor patients remotely and targeted treatment approaches being developed in the area of personalised medicines.
i. What are the risks and issues?
Commitment of resources and financial support from member states, notified bodies and the European Commission to this initiative is potentially a risk as there may be other ongoing priorities that are of greater urgency. Resourcing requirements for implementation of the medical devices and IVD regulations and Brexit consequences for notified bodies and the medical device industry will take precedence, however the strategic goal for upskilling of expertise within the network should be seen as complementary. 
j. Are there obvious overlaps with recommendations/actions from other subgroups?
There will be partial overlap with recommendations for the subgroup on Policy, training and communications.
h. What the proposal prioritised by stakeholders through the public consultation?
Various stakeholders had prioritised the need for validation of m-health data and cybersecurity of data derived from devices.
Provide a score for Strategic importance (scale 1-5)?
4
3. Feasibility
a. Level of effort required to deliver the initiative?
The initiatives could be collaboratively coordinated by the EMA on behalf of the medicines sector and the European Commission (DG Grow and Sante) on behalf of the medical device sector. Support from agencies for regulation of medicines and notified bodies within Europe would be essential to the successful accomplishment of the objectives. 
b. What is the time for delivery?
2+ years to meet initial targets however a continuous training and upskilling programme is needed to ensure that regulators maintain expertise in emerging technologies. 
c. When will benefits of the research be realised? Are they measurable?
It could be expected that assessment of m-health tools would improve overtime as regulators and assessors become more familiar and experienced however as there is a lack in current knowledge a speedier and shorter-term solution is needed. Although the benefits of the proposed activities will be difficult to measure accurately, it is projected that benefits could be seen within 1-2 years of program launch.
d. How does the proposal relate to or potentially complement activities?
Other activities in the area of m-health, diagnostic devices/decision making tools do not have the focus in developing expertise within regulators and notified bodies for their assessment and it is therefore anticipated that this project continue to play a lead role for training, nevertheless it will be complemented by other guidance already released by member states and European commission.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
The European commission is funding several research and innovation projects related to m-health, either developing apps or other mobile health tools.  is one such project funded by Horizon 2020 programme which aims to develop resource to support member states in deploying and regulating m-health in their national health services.
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
3


4. Required resources
a. What are the required resources for the research initiative?
Human resources are required to develop and deliver training modules, and guidance for regulators, notified bodies, industry and academia. 
Financial resources are needed for recruitment of experts, to reimburse speakers and member states for trainings.
b. Human (estimated number of FTES):
0.1 FTE responsible at each NCA to lead nationally and contribute to the development of training materials and guidance. 
0.2 FTE at EMA to facilitate coordination with European Commission, medicines authorities and EU NTC for training development. 
0.2 FTE at EC to coordinate with EMA and notified bodies. 
0.1 FTE responsible at each notified body to contribute to the development of training materials and guidance. 
c. What skill set is required:
Regulatory, data standards, statistics, software development, research, analytical validation, bioanalytical techniques.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
As mentioned in 4.a.
e. Timescale of delivery in terms of costs – breakdown across years
Costs will be variable per year based on the numbers of trainings and experts.
f. Are the potential funding partners:
European Commission and national governments.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
4, m-health and diagnostic tools are a high priority for stakeholders and also regulators as it will benefit patients by early access to and greater management of treatments.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes, the proposal involves the collaboration from other stakeholders outside the taskforce.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
Digital and mobile healthcare is an important tool to be used in future patient treatment and its regulation should be maintained at as high a standard as other healthcare products.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
All of the above.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Patient’s data privacy should be protected by appropriate cybersecurity measures.


Devices and IVD subgroup recommendation: 
[bookmark: _Toc30075769]Developing systematic ties between regulators to ensure complementary interaction of regulatory frameworks
	Strategic goal
	Develop strong and systematic ties between regulatory agencies responsible for medical devices and medicinal products, including notified bodies to facilitate the development and authorisation of m-health and related products at the interface between devices and medicines.
	Core recommendation
	Bridging the gap between regulators response for medical devices and medicinal products and notified bodies with the ultimate aim to foster consistent regulatory decision in the assessment and performance of medical devices or in vitro diagnostics making by: 
Identifying experts in NCAs and existing working groups with knowledge and/or interest in this area, 
Systematic analysis of their scope and expertise, 
Facilitating their interaction and establishing ties, and 
Establishing contact points with experts at Notified Bodies and exploring platforms for scientific discussion.
	Subgroup relevance
	
Devices and in vitro diagnostics.
	Potential collaborators
	Multiple: Medical device competent authorities, Notified bodies, European Commission, working groups at EC level on medical devices, national standards and governance bodies, industry stakeholders (pharma and device).
	Data source/accessibility
	Structured information on NCA experts and expert groups at national and European level.
	Data privacy issues
	Potential confidentiality issues: Working documents within the expert groups may need to be circulated before their official publication.


1. Topic description
Brief statement of perceived problem:
Technology moves at a rapid pace and there is more integration with development of medicines at various levels. The last few years has seen an increase in the number of products where integrating biomarkers have become an essential component of medicinal product development, leading to an ever-increasing number of precision or personalised medicinal therapies that are being approved. The benefit-risk assessment of such personalised medicinal products depends on the correct identification of biomarkers and thus on the performance of a diagnostic test, which is critical for the selection of patients suitable for such therapy. With the recent adoption of the new in vitro diagnostic regulation (2017/746, IVDR), the definition of companion diagnostics (CDx) was introduced. An in vitro diagnostic (IVD) test, which is essential for the safe and effective use of a corresponding medicinal product to:
identify before, and/or during treatment, patients who are most likely to benefit from the corresponding medicinal product; or
identify, before and/or during treatment, patients likely to be at increased risk of serious adverse reactions as a result of treatment with the corresponding medicinal product (IVDR 2017/746). 
Techniques in assessing biological parameters leading to the possibility to tailor therapy for individual patients have advanced; however, the assessment of the performance of the diagnostic test is disconnected from the benefit/risk assessment of a corresponding medicinal product and is conducted by notified bodies. With regards to patient safety, this poses two major risks; a) device regulators may not be aware of the implication a malfunction of the device may have when choosing a therapy and II) regulators of medicinal products may not fully understand the spectrum of possible malfunctions of specific device groups when establishing guidance for the interpretation of the results for specific therapies. The IVDR has introduced a consultation process during the conformity assessment process for CDx between notified bodies (responsible for the assessment of the CDx) and regulatory authorities responsible for the corresponding medicinal product where the latter is asked to provide a scientific opinion on the suitability of the device in relation to the medicinal product concerned. 
A major change from the current situation with the new IVDR companion diagnostics (CDx) will require clinical evidence and the clinical study used to assess the B/R of the medicinal product may also simultaneously be the performance study for the CDx. As the benefit-risk balance of the medicine may depend on the performance of its CDx (e.g., sensitivity and specificity), the planning of such co-development studies should be done in close cooperation of EMA, national agencies for medical devices and notified bodies.
There are still inefficiencies in how diagnostic tests are developed; currently, a number of companion diagnostics are to be used to identify one biomarker at a time, however, there are multiple diagnostic tests for identification of the same biomarker but which cannot be used interchangeably as different sampling methods are used or different cut-offs that can lead to wrong treatment decisions. With the continued development of new-targeted therapies, there is a growing need for a ubiquitous, clinically validated approach that tests for multiple biomarkers simultaneously.
The rapid evolution and widespread use of next generation sequencing (NGS) in clinical laboratories has allowed an incredible progress in the genetic diagnostics of several inherited disorders. However, the new technologies have brought numerous challenges in terms of application, amount of data generated and to be analysed, interpretation of genetic variants and management of the incidental findings. NGS can provide a lot of information on a single patient that could then be subject to further processing and result in a large amount of data that may never be used again or ends up in a database for use in another context. There are also challenges with respect to frequent software updates and how this may impact the results and interpretation for clinical decision making. 
Apart from diagnostic devices, there is an increase of mobile technology that is being used, either to track or inform patients on their medication usage or to claim that the use of such technology may positively influence medication adherence. Some of these technologies may not meet the definition of medical devices and thus would fall outside the regulatory framework, others may be considered low-risk medical devices and would not be conformity assessed by a notified body but would only undergo manufacturer-self-assessment. In both cases, data is generated and may be used in a variety of applications; some within a regulatory framework, some may fall outside. 
Whichever technology is used, there are questions on the comparability of the different tests and how regulators can ensure that methods developed are consistent and allow comparability of tests for the same endpoint.
The convergence and interplay of the different technologies are calling to establishing systematic ties between the regulators responsible for devices and regulators responsible for medicinal products, and this should include notified bodies as the organisations that have the technical expertise doing the conformity assessment of medical devices and in vitro diagnostics for the benefit of patients to ensure that there is consistent decision making for these types of technologies. 
What is the regulatory gap? What are the main technical and scientific issues to be addressed:
With scientific innovation moving at a rapid pace, new types of therapies and new ways of administering those therapies are being developed where the lines are blurred between the medicine and medical device regulatory frameworks. With increasing complexity, cross-discipline and expertise engagement is needed early on in the development and during the product review. This requires establishing more systematic ties between the two regulatory frameworks to be able to adequately and consistently regulate such complex products.
The existing regulatory framework of medicines and devices is being challenged by the introduction of converging technologies and the issue cuts across many of the subgroups of the taskforce. Establishing systematic ties is an important step into addressing these challenges but this will require concerted action. There are two elements to consider: one is scientific/technical to ensure that the right expertise is available for providing the necessary guidance for product development and the other is to ensure there are regulatory pathways to allow such interaction during development and inter-disciplinary review of products during assessment to benefit from each other’s expertise. While there is an opportunity to use the implementation of the new medical device regulations to establish such ties, the regulation does not broadly foresee engagement between device and medicine regulators in this fast developing field; the interactions foreseen as per regulations are for specific cases, e.g. in the case of CDx. 
In preparation of the new role for CDx, EMA released a concept paper for public consultation on the development and lifecycle of personalised medicine and CDx that measure predictive biomarkers, which help to select the most likely patients to respond to a particular treatment. This concept paper (https://www.ema.europa.eu/documents/scientific-guideline/concept-paper-predictive-biomarker-based-assay-development-context-drug-development-lifecycle_en.pdf) is the first step in the preparation of a guideline that will address the developmental challenges of personalised medicine with CDx following implementation of the new regulation in 2022.
However, efforts are underway informally at the level of Heads of Agencies for medicines and devices (HMA and Competent Authorities for Medical Devices, CAMD) that have established a strategic and operational group to agree on actions how to prepare for the future of such products and to address specific cases that are currently under review. This could provide a good starting point for further development and expansion to allow cross-disciplinary work on complex products that require a concerted approach.
The increased use of mobile technology and the collection of vast amounts of data brings with it privacy and data security issues that need to be addressed. Relevant information may need to be added as part of the assessment report and in the labelling of the medicinal product. Reference is made to the subgroups dealing with data sharing aspects.
Objective and expected outcome of proposed recommendation:
The objectives are: 
I) to identify all current working groups (i.e. at EMA, HMA-CAMD, EC) working on medical devices associated with m-health and in vitro diagnostics, and identifying common tasks/topics; 
II) to reach out to each NCA (both medicine and device) to identify experts and to agree  a contact point; 
III) to establishing a more formal link between the current groups and the experts at the NCA’s facilitating systematic interaction; 
IV) exploring how best to establish a systematic link with the notified bodies. 
It is expected that there could be multiple outcomes from this undertaking. One is to establish a collaboration platform for building and sharing of experience and knowledge. Another possible outcome is to establish a common database/repository which allows searching for any linkages between devices/devices group, therapies and their specific populations and pharmaceutical products. Ideally this would build on existing databases that could be linked to Eudravigilance and Eudamed and clinical trials database . In the long run, this could be expanded into an interface for public, academic, regulatory use to search and establish a functionality to monitor specific subgroups of the data for changes (e.g. an alerting system). 
All of these outcomes will help to verify or revise the current regulatory frameworks based on the new information and on any risks identified for certain devices/device groups and/or their use for therapeutic decision making. All of the objectives are to be seen as a mid-/long-term project. 

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
With the rapid pace of scientific innovation, it is anticipated that regulators are challenged to competently review more products at the interface of medicine and devices or of converging technology. Thus it is imperative that the right expertise is available and can be appropriately utilised in the review and monitoring of such complex products. At the moment, the regulatory frameworks for devices and medicine operate for the most part in parallel; however, as agencies are already confronted with converging technologies, this will need to adapt. 
The ability to understand and utilise the evidence that is generated for decision making will be key to appropriately and consistently regulate such products.
This recommendation has impact across the spectrum of regulatory decision making and ties in with other subgroups recommendations. 
This recommendation ties in with the regulatory science strategy to create an integrated evaluation pathway for the assessment of medical devices, in vitro diagnostics and borderline products.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
It is understood that this recommendation goes outside the usual remit of the medicine network, however, the establishment of formal working groups between HMA and CAMD has paved the way for more integrative working in the future to tackle more complex products for which expertise and a more cross-disciplinary way of working is required.
Thus, it is proposed to build upon already established groups within the EU medicine and device network and to build systematic ties that can be used for more effective regulatory decision-making. Furthermore, actions described herein are multifaceted and need the cooperation of the data standards and quality group, regulatory acceptability and the policy, training and communications group. 
Ultimately, support is needed from across the spectrum, also involving policy at Commission level and interactions with international regulatory organisations, standard development organisations, health care professionals and patients. 
Given the workload of agencies within the EU network, it is of utmost importance to avoid duplication of already ongoing initiatives and to focus on establishing links and build upon existing work done.
Most regulatory agencies for medicines also have oversight of medical devices thus with the help of HMA and CAMD, identifying expertise and establishing connection should facilitate this process as a first step. 
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
At EU level, as already highlighted, there are ongoing activities as part of the implementation of the new medical devices regulation; different scientific committees and working parties at EMA have also identified various activities/work plans for the coming years focussing on digital technologies and diagnostics. A strategic and operational working group was established by HMA and CAMD and one of the key objectives is training and software as medical device, including cybersecurity. Within the EU-Innovation Network, several agencies have also identified topics of interest in the digital technology space. A mapping exercise of all of the ongoing activities within the medicine and device network may allow to bring these activities under one umbrella for more efficiency. Further such technologies and complex products are developed at an international level and thus it is important to link in with and understand what other regulatory agencies and organisations are doing in this field so that the EU system remains competitive and attractive but also retains and continues to adapt its regulatory framework in the interest of patient’s safety. Existing cluster calls with FDA and other agencies could be expanded on a therapeutic or product level as a first step or since there is a lot of interest from applicants on developing m-health and diagnostic products, a separate cluster focussing on these types of technologies could be established. FDA has already released a number of relevant guidance documents in the field of companion diagnostics, NGS but also m-health and regulatory agencies could benefit from discussions on these topics to foster the implementation of acceptable international standards.
d. Does the proposal relate to or potentially complement existing activities?
See point c above on ongoing activities within the EU network.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Effective and timely regulation of complex therapies will allow patient access to potentially ground-breaking therapies. At the same time, these therapies are extremely complex to develop and may not fit within the existing regulatory framework. The network has already seen the beginning of digital technologies being submitted as variations for existing medicinal products and the knowledge in the scientific committees is limited as to the impact on the B/R. It is therefore timely and imperative that the opportunity of implementing the new medical devices regulation is extended  to build systematic ties between the two regulatory frameworks to be able to effectively regulate these products in the interest of patients.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All stakeholders would benefit, regulators on both sides but also developers and patients with the publication of relevant guidance.
g. How would the project impact on/add value to/improve our processes?
As an example, with the new IVDR, companion diagnostics require a coordinated review by notified bodies (responsible for the conformity assessment of the IVD) and medicine’s authorities. This will require establishing a new process and in doing so presents the opportunity to build systematic ties between the different stakeholders that can and will need to be used for other complex therapies involving digital technologies. It will be imperative that the processes needed for such coordinated review run smoothly, allow robust regulatory assessment but are timely to facilitate patients’ access to these therapies. In the process of establishing the consultation procedure for CDx as well as in the context of drug-device combination products, EMA has reached out to NBs for dialogue and to establish closer ties. 
h. How would sustainability of the initiative be assured?
Sustainability can only be assured by developing the systems and processes in such a way as to make them fit for purpose. Initial experience in reaching out to devices regulators and notified bodies has already proved to be challenging due to differences in priorities, thus it is critical that there is commitment from all involved. Without such a commitment, it will be extremely difficult to achieve the vision to build a system and process that is sustainable and will be able to deliver for the benefit of the patients. 
  
i. What are the risks and issues?
As already outlined, the recommendations can only become reality if there is commitment from all involved and the objective and deliverables are agreed to, otherwise there is the risk that the not unsubstantial initial investment in trying to build such systematic ties will not be sustainable.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
Care needs to be taken to review the recommendations and actions from other subgroups as there will be at least some overlap for all; the following subgroups may have the most overlap:  Regulatory Acceptability, Data Standards & Quality, Policy, Training and Communication.
h. What the proposal prioritised by stakeholders through the public consultation?
Devices and in vitro diagnostics are intermittently linked to Big Data and new technology and to prepare the regulatory network for the products of the future, establishing or expanding cooperation between the two regulatory frameworks is absolute paramount for good and consistent regulatory decision making. 
Provide a score for Strategic importance (scale 1-5)?
5
3. Feasibility
a. Level of effort required to deliver the initiative?
The work in establishing cooperation as part of the implementation of the new devices regulation is already ongoing and has high priority as the deadline for the regulations becoming fully effective is fast approaching (26 May 2020 and 26 May 2022). Thus, the ongoing work can be used and expanded – with the commitment of EC, HMA, CAMD and EMA management – to realise the recommendations as set out in the report.
b. What is the time for delivery?
With the MDR coming fully effective on 26 May 2020, the network is already preparing for its new role and in doing so reaching out to new stakeholders, including notified bodies. HMA-CAMD are also concentrating efforts into this direction. However, without additional resources or by agreeing to shift resources into these efforts, an opportunity may be missed to set-up a structure to be fit for the future.
Identifying experts within the network and the mapping of experts according to their expertise should not consume too much time and should be deliverable in 2020 depending on when the work on this aspect is given the go-ahead. 
c. When will benefits of the research be realised? Are they measurable?
See above in terms of timing. Success could be measurable by setting up a register/database of experts and by the number of scientific advice requests involving identified experts.
Success in establishing links with notified bodies can be measured by the agreement of a consultation procedures for CDx in the first place, which can be used as a starting point for further and broader engagement.
d. How does the proposal relate to or potentially complement activities?
As stated earlier, the proposals link with other activities such as training, etc. (see 2f).
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
A number of programmes on personalised medicine are funded by Horizon 2020, which includes genomics and artificial intelligence.  Regulation of adaptive artificial intelligence and machine learning technologies, which are different from other software as a medical device (SaMD) should be discussed within the International Medical Device Regulators Forum (IMDRF) to agree on standards, such as (e.g. adverse event terminologies including health effects. 
f. Provide a score for feasibility (scale 1-5)?
4

  4. Required resources
a. What are the required resources for the research initiative?
Human resources are required to identify the available resources at national level and outside expertise as well as to do the mapping exercise. 
Financial resources are needed to set-up or adapt existing databases to be used. 
b. Human (estimated number of FTES):
Currently there is one full time FTE (END) at EMA working on the implementation of the new devices regulation. The below is an estimation and will need to be discussed further in the context of the work of other subgroups.
0.2 FTE at EMA to facilitate coordination with European Commission, medicines authorities and EU NTC for training development. 
0.1 FTE responsible at NCAs with interest and expertise to contribute to discussion of relevant topics at SA and during assessment of marketing authorisation as well as post-authorisation procedures. 
0.2 FTE at EC to coordinate with EMA and notified bodies. 
0.1 FTE responsible at each notified body to contribute to the development of training materials and guidance. 
c. What skill set is required:
Regulatory, technical (device), IT, project management, communication.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Financial resources mainly linked to resources. Additional costs are setting up and maintaining the IT system to host the database, as well as the user interface.
e. Timescale of delivery in terms of costs – breakdown across years
f. Are the potential funding partners:
EC, national agencies.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5
Justification given throughout the document – primarily as the agencies have a duty and responsibility to implement the new medical device and in vitro diagnostic regulations to be ready by the date of the regulations becoming fully effective. This is an opportunity to ensure that the focus is not only on the foreseen consultation procedures as per regulations but also cover converging technologies for which a cross-discipline and cross-regulatory framework approach is necessary. 

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
In line with the RSS to 2025 on preparing the regulatory network for the future by catalysing the integration of science and technology in drug development.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
All of the above.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Issues related to data privacy and cybersecurity.


PCT subgroup recommendation: 
[bookmark: _Toc30075770]Big Data training planning, development and delivery
	Strategic goal
	The recommendations in this fiche supports the following strategic goals:
To increase capacity of the European Regulatory network to critically interpret analysis based on Big Data, and to guide the use of emerging technologies.
To increase regulatory capacity and capability to analyse large heterogeneous unstructured data sets. 
	Core recommendation
	I. To develop a first set of Big Data learning offers (coordinated by the EU Network Training Centre), to respond to the immediate Big Data learning needs in the network - by Q4 2020.
II. To mandate a cross-network body to:
identify and detail the priority skills required in the mid-long term (after further formalisation of outcomes of Phase 2 of the Taskforce), and conduct a skills gap analysis for these – by Q4 2020,
formulate a Big Data training strategy, detailing the network-wide approaches to closing each of the detected skills gaps - by Q1 2021,
collaborate with curriculum leads in the network to update existing curriculum planning and initiate new EU NTC curriculum development where needed for the implementation of the Big Data strategy - by end 2021,
follow up on implementation of the Big Data training strategy.
Furthermore, when further initiatives are formalised in the future in the context of the network’s Big Data vision, the mandate body should analyse the impact on existing skills requirements, detail any new skill requirements, and conduct a new skills gap analysis. This should lead an update of general Big Data strategy. Any impacted curriculum planning will again need to be updated at such time. 
	Subgroup relevance
	Policy, training and communications.
	Potential collaborators
	NCAs, EMA, EU Network Training Centre/Curriculum Steering Groups within the committees/WPs, Academia, Industry.
	Data source/accessibility
	N/A
	Data privacy issues
	 N/A


1. Topic description
The summary report produced at the end of the previous phase of the Big Data taskforce contained the following recommendations related to Big Data capacity building, skills and training:
Document the gap in knowledge/ expertise within the network (EMA and national agencies) to develop prioritised recruitment strategies.
Initiate training to increase capacity and expertise for analysis of data sources within the regulatory network (Training modules across big data in EU NTC).
To further clarify and prioritise these recommendations, the Policy, Communications and Training (PCT) subgroup conducted a landscaping exercise. The outcome of this exercise is described below.

Landscaping activities: 
Review of the Big Data survey results for NCAs[footnoteRef:14] organised by the Joint Task Force in 2018  [14:  https://www.ema.europa.eu/en/documents/other/hma/ema-joint-task-force-big-data-surveys-results_en.pdf
] 

The results of the survey held across NCAs in 2018 demonstrate that there is currently very limited expertise in big data analytics at national level. The majority of NCAs believe an increase in expertise in this area will be required within a 5-year timeframe but few had any concrete plans in place. Recruiting the required expertise was listed as the second biggest challenge faced by NCAs. The survey further indicates that that (bio) statistics, data modelling / prediction and IT expertise are skills that are most prioritised. 
These findings indicate that even though it is generally accepted that Big Data skills will be needed in the future, more clarity is needed about what those skills refer to concretely and in which roles the skills should be present. 
The survey results further indicate that more awareness of what is meant by the term Big Data would be beneficial, for example in the remark from Germany that the term big data is too broad and there is a need for a focussed discussion for medicines regulation.
Discussions with sub-team leads and other experts
Various conversations held with other Big Data Taskforce sub teams as well as with other experts in the network confirm that today the most urgent need in the network is one for greater awareness around the potential role of Big Data in regulatory decision making. Colleagues from various backgrounds (including IT profiles, project managers, assessors, data analysts, management, etc.) need a basic understanding of what Big Data is and which challenges and opportunities it brings for regulatory science and medicines regulation, including concrete examples and case-studies, to stimulate the discussions and  inform decision on future approaches and initiatives.
It became clear that, to understand the concrete impact that Big Data will have on the future work processes and roles in the network, further development and maturation of the network’s strategic approach is required. Concrete answers need to be formulated to questions such as: How will Big Data be incorporated in the pharmacovigilance processes? Will the network start verifying the algorithms used for Big Data analyses by Industry? Which new roles and processes will we need to create to accommodate this? Will this verification be organised on a network-wide level or on a national level? Will EMA guide data providers on what data is needed to inform decisions (as FDA does) and adapt an approach of proactive advice? If so, which processes must we implement to make this happen? What change will we need to make to our data infrastructure? 
The answers to these questions will impact on the work we do in the network, on the roles involved and the skills necessary in these roles to do this work successfully. Further identification and detailing of the required skills and an analysis of the existing skills gaps (as proposed after phase I of the Big Data Taskforce) can therefore only be done the initiatives as an outcome of this phase 2 of the Big Data Taskforce are further detailed and formalised. Furthermore, we can predict that requirements of the network in the area of Big Data will be impacted over the longer term while the regulatory strategy further matures, and a skills analysis will therefor likely need to be repeated in the future whenever further initiatives and approaches are formalised.
It was also clear that Big Data, as a field for training development, encompasses many different topics of knowledge and expertise. The image below gives an overview of those topics identified during our discussions, grouped into different higher level topic/activity areas. This image illustrates the breath of topics contained within Big Data, and indicates that a variety of experts from different fields will potentially need to be involved in the development of training offers for a variety of different target audiences in the network in the future. 
[image: ]

Review of stakeholder comments on the summary report
In the stakeholders comments received during the public consultation on the Big Data summary report there was significant support for the need to focus on skills and capacity building in the network to appropriately guide and assess the use of Big Data. Specific comments recommended that training needs to be coordinated across all regulatory bodies, especially for bio-informatics, biostatistics and data science,. There were also offers from Industry to be involved in the delivery of training for the regulatory network. Industry involvement in developing and/or delivering training to assessors should however be explored with care to prevent conflict of interest. 
Comparison with FDA
Our information is that FDA has no formal Big Data training curriculum in-house. However recent press announcements suggest they have initiated a training process specifically for RWD assessments.[footnoteRef:15] [15:  https://pink.pharmaintelligence.informa.com/PS140545/US-FDA-Searches-For-Consistency-On--Assessment-Of-RealWorld-Evidence ] 

Discussion with DKMA (Denmark) on the Danish Data Centre [footnoteRef:16] [16:  https://laegemiddelstyrelsen.dk/en/news/2019/new-data-analysis-centre-to-open-at-the-danish-medicines-agency/ ] 

The PCT subgroup had a conversation with Nikolai Constantin Brun, Chair of the Big Data Taskforce and Director of Division and Chief Medical Officer at the Danish Medicines Agency, about the new Data Analytics Centre soon to be established in Denmark. The centre is in the early phases of development with a limited number of FTEs dedicated to its activities. Discussions are currently ongoing on the skills and knowledge needed to resource the centre in the future. It was concluded that close follow up of the progress made on these discussions in Denmark is needed, to ensure the network learns from the Danish experience with regard to the required skill profiles and the training needs of the analytical centre.  Such direct experience will inform network wide training strategies and resourcing approaches.
Survey of the network learning needs related to big data
The need to raise awareness on the opportunities and challenges posed by Big Data has been clear for some time, and hence the Big Data Taskforce organized on 6 June 2019 an initial Big Data awareness session for the network. It was delivered as a webinar in collaboration with the EU Network Training Centre (EU NTC). See appendix 1 for the agenda of the event.
The webinar was well attended (over 60 participants from the NCAs and over 100 participants from EMA). The feedback survey to network participants after this event (response rate 28/60) contained a question on the future learning needs in Big Data. The responses to this question demonstrate that assessors require an understanding of the strengths and limitations associated with different data sets, and how these may impact on the evidence generated, so they can critically assess applications in which big data forms a critical component. More information about the potential regulatory acceptability of conclusions drawn from Big Data analyses, and examples and case-studies to illustrate this were requested. There was also interest in an introduction to the topic of data privacy and ethical considerations. See appendix 2 for a summary of responses to the question on learning needs.

Conclusions
The landscaping exercise indicates that we can expect the impact of Big Data, in terms of changes to roles and work processes in the regulatory network, only to become clear gradually over the coming years. The approach taken by the network with regard to, for example, analysis of patient level data, use of RWD to confirm assumptions and manage uncertainties, the approach to the validation of algorithms etc., will significantly impact on the required skills and capacity in the long term. 
Only once the network’s regulatory strategy has been further clarified and implementation plans are agreed after phase 2 of the Big Data Taskforce, can we further define and detailed the skills we need and the roles in which they are needed. At that point, any existing skills gaps can be analysed and a strategy can be formulated to close them. 
It is crucial that the above activities receive sufficient focus and dedicated resourcing in the coming time. We therefore propose to form a cross-network group with the mandate to identify the priority skills, required in the mid-long term (after further formalisation of initiatives launched as an outcome of Phase 2 of the Big Data Taskforce) and conduct a skills gap analysis for these skills by Q4 2020.
The outcome of the skills gap analysis should inform actions to close the detected skills gap. These actions can be formalised in the network’s Big Data training strategy (proposed by Q1 2021), outlining the network’s approaches to filling detected skills gap, including a timeframe and clear KPI for the measurement of success. 
In the meantime, a more pragmatic short to medium term approach for training in the area of Big Data is suggested. This should focus on creating basic training offers that meet the immediate learning needs of the network today and should leverage existing regulatory data-science expertise. This fiche therefore includes the proposal for short-term development of learning modules to highlight issues that should be considered when assessing applications where all or a component of the evidence is generated through big data analyses.  In addition, the programme will have introductory modules on regulatory acceptability and privacy and ethics. The development of these modules is estimated to last until Q4 2020.

Objectives and expected outcome
The objectives of the training recommendations in this fiche are:
Short term objectives (end 2020):
To increase general awareness across the regulatory network of Big Data, the potential  opportunities and challenges for regulatory decision making.
To provide assessors with the knowledge necessary to determine regulatory acceptability of conclusions drawn from Big Data analysis. 
To inform assessors on the basics of data privacy and ethics.
Mid-long term objectives (end 2021):
To ensure priority skill requirements in the area of Big Data are clearly defined and existing skills gaps are detected for these skills.
To formalise a network-wide Big Data training strategy that details how to fill these skills gaps, by deploying an array of skills development options (including but not limited to the development of formal training offers within the network under the EU NTC).
To ensure that any training developed within the network in response to existing skills gap is included in the development plans of existing EU NTC curriculum topics, and that new curriculum development is started there where needed.
Long term objectives:
To ensure skill gaps in the network are closed in a targeted, systematic and measurable way over time.
To ensure skill requirements in the area of Big Data are regularly updated and a new skills gap analysis is conducted whenever new initiatives are launched in the context of the network’s Big Data vision.
The expected outcome of these proposals:
By Q4 2020: learning modules that respond to the network’s current learning needs related to Big Data are finalised and rolled-out,
by Q4 2020: priority skills required in the mid-long term are identified and skills gap analysis conducted, 
by Q1 2021: Big Data training strategy formalised, detailing the network-wide approaches to closing each of the detected skills gaps, 
By Q3 2021 existing curriculum planning is updated and new EU NTC curriculum development is started where needed for the implementation of the Big Data strategy. 
Longer term:
An update to the training strategy (after new skills gap analysis) whenever new skills requirements are detected in the network after formalisation of new initiatives.
Work ongoing to actively close existing skills gaps in a measurable way.

2. Proposals in this fiche:
Proposal I: To begin the development of learning offers to increase Big Data awareness, clarify questions related to regulatory acceptability and data privacy and ethics
Based on the detected learning needs in the network (see landscaping activities higher up) we have created a list of learning offers to be developed in the short term. They focus on general awareness around Big Data, understanding the strengths and limitations of different types of big data in order to determine regulatory acceptability and an introduction to data privacy and ethics. 
General Awareness around Big Data
To increase the awareness around Big Data, the Big Data Taskforce has organized in collaboration with the EU NTC a first training session for the network on Big Data awareness. This webinar took place on 6 June. The session was well attended, by over 60 participants from the NCAs and over 100 participants from EMA. The feedback received was very positive, and provided further insight into the learning needs in the network related to Big Data (see appendix 2). This information has formed the basis of the proposal for the modules on regulatory acceptability (see further down).
The recording of this awareness session will form the basis of the Big Data Awareness programme on the EU NTC Learning Management System, the digital training platform of the EU Network Training Centre. Recordings of the different presentations contained in the session will be made available, each linking to further illustrations, background documents, case studies, websites with resources and etc. 
Target audience: all network.

	Title
	Aim of the programme
	Contents

	Big Data Awareness programme
	After completing the programme the user will know:
How Big Data is defined? 
What it means in the context of the regulatory network?
Which challenges and opportunities it brings?
What the network is doing to prepare?
	Recording EU NTC Awareness Session on Big Data, split per topic:
General intro on Big Data and the work of the taskforce.
Genomics data.
Proteomics data.
Real World Data.
Adverse Drug Reaction.
Data analytics and data standardisation.
Conclusion, next steps and questions.

Link to further background documents/topic
Other presentations or useful background documents developed in the future can be added when available.




Training offers on regulatory acceptability
We propose the development of a set of training offers to raise awareness around the specific issues and principles of the regulatory acceptability of evidence arising from Big Data analysis. These modules would be specifically aimed at the assessors in the network. 
We propose that this initial set of training offers follows a common structure, are built in a modular way with clear learning objectives for each module developed. 
As mentioned, these offers should focus on the inclusion of actual use cases to illustrate concepts and questions assessors may need to ask when confronted with conclusions drawn based on Big Data analysis. 
Below are more details for each of the proposed offers:
	Title
	Learning objective
	Topics 

	Real World Data

(Part of the Pharmacovigilance curriculum)
	After this (set of) modules, the assessor will understand where the uncertainties like in determining the regulatory acceptability of a RWD set.

	Landscape of the data source, their characteristics, content, strengths and weaknesses and utilisation, metrics for quality and transformation (e.g. CDM) and manipulation applicable to RWD.
Which factors influence the appropriateness of the data set.
Understanding of basic methodological principles and handling of bias and confounding in the data.
Case studies to illustrate specific concepts and assessor question (checklist).

	Proteomics
	After this (set of) module(s) the assessor will understand where the uncertainties lie in determining the regulatory acceptability of a proteomics data set

	Factors that influence the veracity of the proteomics data set: concentration of individual protein, LLOQ, complexity of the sample, protein extraction methodology and comparability of techniques, detection methodology and its limitations, standards, dynamic nature of expression, intra- and interindividual variability of the proteomic marker, influence of time, environmental and behavioural influences, etc).
Regulatory case studies to illustrate specific concepts.

	Genomics
	After this (set of) module(s) the assessor will understand where the uncertainties lie in determining the regulatory acceptability of a genomics data set
	Sequencing depth and alignment steps, appropriate threshold and coverage, platform, type of sample used, fixing method, representativeness of the sample, DNA/RNA isolation technique, sequencing techniques, circulating DNA.
Basic introduction to epigenetics and potential regulatory impact.
Introduction to gene editing techniques and what may be regulatory concerns.
Introduction to legislation with regard to products using gene editing techniques.
Case studies to illustrate specific concepts.

	ADR
Part of the Pharmacovigilance curriculum
	After this (set of) module(s) the assessor will understand how spontaneous ADR data sets can be used to support assessment and how novel data analytics and data sets may improve signal detection and validation.
	Overview data sources for ADR.
Which questions can we answer with ADR data? Which questions can we not answer?
Illustrations.


	Clinical Trials
Part of the Clinical Trials curriculum (?)
	After this (set of) module(s) the assessor will understand how better sharing of clinical trial information may accelerate decision making, prevent duplication of effort and support regulatory decision making.
	Data standardisation and data sharing activities. 
Case studies to illustrate specific concepts.




Introduction module to privacy and ethics in Big Data
Target audience: all network
	Title
	Learning objective
	Topics

	Data Privacy and Ethics
	After this (set of) module(s), the assessor will understand how the requirements of GDPR impact on data sharing and how these obligation should be achieved.

	Introduction to GDPR  - description of the key articles, a description around consent, the concepts of data controller and data processing, data portability etc.
The data privacy landscape – role of Data Protection Agency and European Data Protection Board.
Introduction to requirements of national privacy legislation over and above GDPR.
Understanding of the legal basis of data processing across a number of regulatory use cases.
Case studies: (i) Q&As for EudraVigilance (ii) secondary use of healthcare data.
Introduction to data anonymisation.



Proposal II: To form a body composed of content experts and with representation from NCAs and EMA, with the mandate to: 
identify and detail the priority skills required in the mid-long term (after further formalisation of outcomes of Phase 2 of the Taskforce), and conduct a skills gap analysis for these – by Q4 2020,
formulate a Big Data training strategy, detailing the network-wide approaches to closing each of the detected skills gaps - by Q1 2021,
collaborate with curriculum leads in the network to update existing curriculum planning and initiate new EU NTC curriculum development where needed for the implementation of the Big Data strategy - by end 2021,
follow up on implementation of the Big Data training strategy. 
In addition this work should inform on resourcing strategies where training cannot deliver the necessary skills.

Identifying priority skills and conducting initial skills gap analysis
As mentioned earlier in this fiche: in order to conduct a comprehensive skills gap analysis, we need to first have a clear picture of the skills that will be required and the roles in which these skills should be present. For this to be possible, the network’s approach will need to be further formalised, and an analysis made on the work processes and roles impacted. Only then can we start to analysis of the gap between skills present today and those necessary in the future. We therefor expect this to be possible only after further formalisation of outcomes of Phase 2 of the Taskforce.
Below is an overview of the questions that will need to be answered in detail for each skill/role at that point.

Creating new / adapting existing profiles with Big Data skills: 
Which new skills will we need in the regulatory network to deal with the changes to work processes as a consequence of the implementation of our Big Data vision? 
Who will need these skills, which roles within the regulatory network? 
Do we need to develop new roles? 
What level of the skill is required for each of the impacted roles (detailed description of behaviour and knowledge for each skill level)?

Analysing present situation:	
Which of the required skills do we currently have? 
Are these skills present in the correct roles? Do we have enough people with these skills?
Do they have the required level of the skill?

Detecting the gaps 
Based on outcome of phases 1 and 2:
What are the gaps between existing capabilities and future requirements? 
Which of those are a priority? By when will this gap need to be filled?

Formalisation of the Big Data training strategy
Once the skills gap analysis is conducted, the mandated body can translate the outcome into a Big Data training strategy. This should include:
An overview of the skills gaps detected. 
Information on the range of learning activities envisaged to close each skills gap - e.g. on the job learning, job shadowing, formal training courses (developed either via the EU NTC or externally or longer term training such as MSc and PhD programmes in collaboration with universities). This decision will largely depend on whether there is sufficient skill present in the network to allow us to create training offers to further develop the skill internally. Where this is not the case, external training offers can be considered, e.g. in collaboration with academia or even industry.
Information on how these will be implemented (budget, organisation, role and governance).
KPIs for success.

Development of formal learning offers under the EU NTC
Where the Big Data training strategy identifies internal development of formal learning offers (e.g. face-to-face courses, webinars or online training courses) under the EU NTC as the preferred option to close a certain skills gap, we propose that the development of such training offers is incorporated into an existing EU NTC curriculum plan (see appendix 3 for more information on the EU NTC curriculum development approach). This way we ensure that the higher level Big Data strategy gets translated into a formal plan for training development, and that follow-up and review of this training development is ensured by the steering group who owns the curriculum, following an established process. 
The training strategy may contain proposals for new curriculum topics, to house those modules either under development or in planning following the skills gap analysis, for which there is no existing curriculum yet. The aim should be to set up these new curricula teams (including identifying curriculum lead and team members and creating a curriculum framework document) by end 2021, in collaboration with the EU NTC. Potential topics for which the creation of a new training curriculum might be considered for example are bio-informatics, biostatistics and data science.

Update of the Big Data training strategy
Whenever any new initiatives are launched the context of the network’s Big Data vision, the impact on the networks skills requirements needs to be analysed again, to ensure that the Big Data training strategy remains up to date. If there are any new skill requirements detected, a new skills gap analysis needs to be conducted and the Big Data training strategy needs to be updated with the outcome. This should again lead to an update of the impacted curriculum planning where required.

3. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
By increasing general awareness of the regulatory network around Big Data, its potential and challenges in the context of regulatory decision making, we better prepare the network to decide on and implement the changes necessary to exploit Big Data to improve our decision making.
By providing assessors with the knowledge necessary to critically assess the appropriateness of the datasets and methodology used, we ensure that they can draw informed conclusions on Big Data analysis. This is a short to medium term goal to deal with immediate challenges while more comprehensive training curricula are being developed within the context of the wider training strategy. 
By forming a cross network group with the specific mandate to focus on the identification of the necessary skills and the formulation of a resourcing and training strategy over the longer term, we ensure that training efforts (either developed by the network or sourced from external partners) can deliver the networks vision on Big Data.

b. In which sphere does the proposal sit and why? 
These proposals sit in the sphere of the EU regulatory network as they refer to actions to be taken by the network to ensure a comprehensive skills analysis, and a sustainable approach to training and recruitment across the network in the context of Big Data. 
The training modules proposed for development in this fiche will be developed by content experts in the network with support from the EU Network Training Centre (EU NTC). 
c. What is the relevant landscape at a national, European or international level? 
N/A
d. Does the proposal relate to or potentially complement existing regulatory activities?
N/A
e. How does the proposal potentially improve the timing of access of new drugs to patients?
These proposals will help to increase the ability of the network to make use of the opportunities and deal with the challenges posed by the emergence of Big Data in medicines regulation. Ultimately this will support quicker and better access to safe and effective medicines.
f. Given the new construct, which industries and which regulators are likely to most benefit?
The NCAs and EMA. 
g. How would the project impact on/add value to/improve our processes?
It will prepare the network for the necessary changes to accommodate the emergence of Big Data in regulatory science.
h. How would sustainability of the initiative be assured?
When any further initiatives are formalised in the future in the context of the network’s Big Data vision, the proposed mandate body should analyse the impact on existing skills requirements, detail any new skill requirements, and conduct a new skills gap analysis. This should lead an update of general Big Data strategy, ensuring its sustainability. Any impacted curriculum planning will again need to be updated at such time. 
Any training developed in the network (within the context of existing EU NTC curricula) will follow the normal EU NTC process for course follow-up (collection of feedback from users, review of course content when necessary) to ensure sustainability of the content. 
i. What are the risks and issues?
N/A
The risk is mainly related with failing to future proof the regulatory network in the context of a fast moving scientific landscape. 
j. Are there obvious overlaps with recommendations/actions from other subgroups?
N/A
h. Was the proposal prioritised by stakeholders through the public consultation?
There was significant support for the need to focus on skills and capacity building in the network to deal with Big Data in the stakeholders comments to the public consultation on the Big Data summary report. Specific comments included that training needs to be coordinated, especially in bio-informatics, biostatistics and data science, for all regulatory bodies. There were also offers from Industry to be involved in the delivery of training for the regulatory network. Options for Industry to be involved in training of assessors should however be explored with care to prevent conflict of interest. Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5 


4. Feasibility
a. Level of effort required to deliver the initiative?
Proposal I regarding delivery of the planned modules: the necessary level of effort for this proposal is relatively low, as it refers to the creation of modules which can be developed in easy-to-produce format (for example by creating PowerPoint slides with narration by the content expert). As this content can then be uploaded as online training on the EU NTC LMS, the information can be disseminated throughout the network without any additional investment of resources.
These initial introduction modules, if needed, can later be updated or supplemented with additional content to create more extensive training programmes to fulfil further learning needs.
The proposal II -  to develop a cross network body with the mandate to: 
(i) perform a skills and gap analysis; 
(ii) design and implement a training strategy.
This programme of work will be more feasible if it is the proposed mandate is added to that of an already existing body in the network (e.g. the continuation of the Big Data TaskForce). However, it will require significant time and resource investment to complete the skills analysis and design and implement recruitment and training strategies (part of this work can be outsourced to external consultants). As mentioned earlier, more clarity on the strategic direction of the network will be required in order to identify the skills and roles in the required amount of detail. 
b. What is the time for delivery?
Proposal for the delivery of the planned modules for short-to mid term training 
We estimate that it should be possible to deliver a first (example) module by Q1 2020 and to deliver all proposed modules, following the same format, by Q4 2020. 
Proposal to form a network wide body to deliver a skills and gap analysis, design training and resourcing strategy and follow up on the implementation 
Such a body can be identified and the mandate formalised by Q3 2020. As mentioned, it would be advisable to add the proposed mandate is added to that of an already existing body in the network (e.g. the continuation of the Big Data TaskForce).
Further maturation of the regulatory strategy with regard to Big Data and formalisation of the activities proposed by the Big Data taskforce is predicted in the coming year, after which the skills (gap) analysis can start. We estimate this to be possible at the end of next year, depending on the progress in development a formalised approach.	
c. When will benefits of the recommendation be realised? Are they measurable?
Any training offers developed over the short term under proposal 2 will follow the EU NTC’s normal feedback process, where user feedback on the training offers is continuously captured and an overview of comments regularly communicated to the owner of the module so the usefulness can be monitored and the necessary changes and additions to its content can be made. 
However, for training to have any measurable and significant impact on the network’s business goals, and the implementation of the network’s vision on Big Data, a more top-down training strategy is needed, starting for detected gaps for skills that we know we will need in the future, strategic. This should start, as proposed, from a skills analysis and be formalised in the implementation of a network-wide training strategy. When this strategy includes clear KPIs and information on how they will be measured, successful implementation will lead to a measurable decrease in the regulatory skills gaps and a measurable increase in the level of skills and knowledge in the network. 
d. How does the proposal relate to or potentially complement activities?
Longer term training needs will be informed by the formalisation of an approach with regard to big data in regulatory decision making.  In addition, the Big Data taskforce is recommending a number of specific initiatives, which will have specific training needs and thus equally influence the development of the long term strategy.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
N/A
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
Development of modules: feasibility score is 5.
Skills analysis and recruitment/training strategy design and implementation: 3. 
(This would increase as soon as there is more clarity on the details of the required changes in processes and activities). 

5. Required resources
What are the required resources for the research initiative?
a. Human (estimated number of FTES):
For the development of the short-term development proposed set of training modules we need 1 content expert per module to prepare slides and record a narration. We estimate that the time needed by the content expert to prepare the slides and record the narration for each module, is 7-10 working days per module. 
For a total of 6 modules that would mean resources required of 1 FTE (changing roles) for a total 42 – 60 days by end 2020.
Resources will also be required from the EU NTC to support this development and to make the materials available via the LMS. However, this is within the remit of their normal day-to-day activities.
For the skills and gap analysis, long term development and implementation of a training strategy the resource implication is more difficult to estimate, as there are a number of factors which will influence the resource need. It is anticipated that this group will be formed by Q3 2020 and its work will commence Q1 2021. As mentioned earlier, it would be advisable to add the proposed mandate is added to that of an already existing body in the network (e.g. the continuation of the Big Data Taskforce). It is crucial that a person or group of persons in the network is mandated to focus on this question. However, the actual work required for the skills can be either done in-house or outsourced to consultants (which will either have an implication on the necessary FTEs or on the necessary budget for this exercise).
c. What skill set is required
For the proposed delivery of the planned learning modules on regulatory acceptability and on privacy and ethics, content experts will need to have the necessary knowledge on the topic in order to fulfil the outlined learning objectives. We foresee no problem in identifying this expertise in the network. 
Conducting a skills gap analyses requires a detailed picture of skills required in the future,  so a clear understanding of the future strategic direction of the network and the role of Big Data will be required for  such an analysis. Potentially it could be considered to outsource (part of) the skills analysis to external consultants. 
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
The development of the proposed modules for short term training has no additional financial cost (other than time invested by the content experts and the EU NTC to develop and make available the proposed modules).
For the skills analysis, budget might be required to outsource part of this work if it is decided that this is the best approach. However this investment would likely be necessary in 2021. 
e. Timescale of delivery in terms of costs – breakdown across years
For a total of 6 training modules 1 FTE (changing roles) for a total 42– 60 days by end 2020.
Formation of cross network training group by Q3 2020.  Workplan will be developed in Q4 2020 with a procurement exercise launched Q1 2021 for outsourcing the skills and gap analysis.
f. Are there potential funding partners?
EMA (EU NTC), NCAs, European Commission.

6. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority – 5.
It is crucial for the network to focus on the question of skills profiles and skills gaps in the coming years, as this will form the basis of an integrated resourcing and training strategy that can fulfil the network’s business goals. In the meantime, it is also crucial for the network to start developing simple introductory training offers around Big Data, which can later be built-upon with more content to create more extensive training programmes to fulfil further learning needs.
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Appendix 1
Recommendation on training: Agenda – EU NTC awareness session on Big data
Agenda – EU NTC awareness session on Big data
06 June 2019, 12:30 – 14:30 (CET), meeting room 1C
Chair: Nikolai Brun and Alison Cave
	Item
	Agenda topics
	Presenters
	Mins

	
	Introduction 
Challenges and Opportunities of Big Data 
Mandate, Vision, and Structure of taskforce
	Nikolai Brun (DKMA)
	0-15 min

	
	‘Bite sized Big Data’: 
2.1. Genomics
2.2. Proteomics 
2.3. Real world data
2.3. Spontaneous ADR data
2.4. Data Analytics
2.5. Data Standards
	
Marjon de Pasmooij (MEB)
Mark Goldammer (PEI)
Alison Cave (EMA) 
Luis Pinheiro (EMA)
Gianmario Candore (EMA) 
Paolo Alcini (EMA)
	70 min 
(10 min per session)

	
	Conclusions – Extended mandate, revised structure and next steps
	Alison Cave (EMA)
	10 min

	
	Questions and Answers
	All
	35 min



Network Presenters: 
Nikolai Brun 		Danish Medicines Agency, Denmark
Marjon de Pasmooij	Medicines Evaluation Board, The Netherlands
Mark Goldammer	Paul-Ehrlich-Institut, Germany

EMA Presenters: 
Alison Cave	Principal Scientific Administrator in Surveillance and Epidemiology Office, Inspections in Pharmacovigilance and Epidemiology Department
Gianmario Candore	Data Scientist in Data Standardisation and Analytics Service, Data and Analytics
Luis Pinheiro	Scientific Administrator in Signal & Incident Management Office, Inspections, Human Medicines Pharmacovigilance & Committees division
Paolo Alcini	Head of Data Standardisation and Analytics Service, Business Data and Analytics
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Appendix 2 
Responses to the question on Big Data learning needs included in the feedback survey to the participants of the EU NTC regulatory awareness session on Big Data.

Question:
Which other Big Data related topic would you like to learn more about? Please be as specific as possible.

General
I would like to know more about how data sources are assessed or are likely to be assessed in for their validity and usefulness, the key features etc.
The use of Big Data to support procedures such as orphan designations but also how Big Data will tie in with providing a better picture to accessibility throughout the EU.
Data protection.
Big Data and data protection regulation.
Data protection legislation.


Pre-approval / Approval
Big Data in Clinical Trial.
I would like a more specific seminar on clinical trial data.
Genomics, proteomics.
Use of Big Data and Artificial Intelligence, with specific potential use in Clinical Trials, and regulatory implications.
Some examples of the application of big data approach in the quality dossier, if that is possible or feasible at all.

Post approval
Post approval efficacy studies, how to generate appropriate evidence from the RWD.
How do you asses a relation between an adverse event and a specific drug substance.
Use of social media in ADR reporting, data mining methods, statistical interpretation for non-statisticians.
More details on the adverse event reporting data and its diversity within the application of big data and its usefulness for signal management.
I would like a more specific seminar on ADR data.




Appendix 3
Overview of the EU NTC curriculum approach
The EU NTC Curricula 
The EU NTC has piloted the Curricula approach over 2015/2016 and this is being used for a number of topic areas across the network.  The objective of the curriculum is to take a structured and pragmatic approach to support the development of capabilities through training in priority topic areas across the network. The image below provides a working definition for some of the terms related to the curricula as applied to EU NTC. 

The EU NTC Curricula Design approach  
EU NTC has developed a reusable 6-step approach:

[image: ]

The first step is to clearly state the scope of the topic area the curriculum level. While doing this keep in mind the training context and be specific. This can be as broad or focused as you think is useful for the topic area. 
The next step is to identify what the key drivers for training in the topic area. This can be listed in the form of 3-5 crisp network objectives and provides the important business context for the training courses to be designed. 
It is then important to define the target audience. They could be classify them into primary audience (main focus for the training) and second audience (those who can also benefit from the content). It is important to review and specify descriptors for the beginner, competent and advanced profile as necessary.
The next 3 steps are highly iterative and focused on framing the training courses within the curricula and completing the design of these. These need not be in sequence. 
Detailing the high level learning objectives. This is important to make sure that the training is designed to the right level and sets the right expectations. We recommend that this is stated clearly for all training areas. At the curriculum design stage this can be done at a high level as learning outcomes to set out the brief for the courses. During the course design this can be made more specific for the specific course. 
The final crafting of the key messages and linked to that the content areas to meet the learning objectives. This is a guide for the content development for the course modules. 
And finally through this iterative exercise map the training courses that form part of the curricula for the different profiles. Within the EU NTC context while this will be primarily done for the new courses for development it could also list any existing courses which may be repeated or any external courses and content which are relevant for the target audience. 

Governance of the Curricula 
The Curricula is governed under the respective European Expert body supported by 3 key roles: 
Curriculum Steering Group:  The curriculum steering group drives the curriculum, maps relevant training to the curriculum, supports the course owner in the review process and recommends priorities for new training development.
Curriculum Lead: A member of the Curriculum Steering Group and the European Expert body who takes the lead in the co-ordinating the work of the Curriculum Steering Group. 
Course Owner: the Course Owner is accountable for maintaining the course material and coordinating the delivery of the course.
 
Management and maintenance of the Curricula 
Keeping the Curricula document updated is the responsibility of the Curricula Steering Group. Practically this would mean: 
Reviewing the curricula scope, network objectives and target audience on an annual basis. We don’t expect this to change but it is useful to input any change in context specifically around the network objectives. For example perhaps one of the network objectives might be more relevant for the specific planning horizon owing to launch of a new regulation or a new process etc. 
Reviewing progress on delivery of the list of courses identified for development for the previous year. Have these been delivered? Should they remain as a priority? Should the delivery format be reviewed? How well is the knowledge cascade worked? Are the reusable learning materials still relevant and can they be better used as useful training material? While we expect this to be a continuous process – it is beneficial to run this review formally on an annual basis. 
 Review the list of external courses and content identified for the curricula. Is the list current and relevant? We expect this to be a continuous process through the planning year. 
And finally plan for the new course development for the next 12 to 18 months. Review the learning needs log and identify priorities. As necessary run a survey to identify the priority learning needs for the next 12-18 months.  








EU NTC currently under development	
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More information on the EU NTC Curricula 
For more information on the various EU NTC Curricula and if you are looking to develop this approach for your topic area contact the EU NTC Secretariat at <networktraining@ema.europa.eu>.



PCT subgroup recommendation: 
[bookmark: _Toc30075771]Big data taskforce external communication strategy
	Strategic goal
	Contribution to taskforce goals and objectives through coherent, aligned delivery of key messages using optimal dissemination channels.
	Core recommendation
	Develop an overarching strategy for external communication on the work of the big data task force.
	Subgroup relevance
	Proactive external communication to raise awareness for regulatory needs.
Support patient awareness measures on the need for systematic collection of information on disease, treatments and outcomes in particular disease areas, especially rare diseases. (#13).
Communicate key output from taskforce (e.g., promote and disseminate new guidelines, promotion of interoperability, open source solutions, standardised terminologies etc).
	Potential collaborators
	EMA (focal points, S-DIV), WGCP, PCWP, HCPWP, EC, pharma industry associations.
	Data source/accessibility
	Content from task force subgroups.
	Data privacy issues
	Not applicable.


1.Topic description
Brief statement of perceived problem:
Many diverse recommendations will be proposed by the taskforce, an overarching communication strategy is needed to ensure coordinated external communication with consistent messaging.
What is the regulatory gap? What are the main technical and scientific issues to be addressed:
Some  communications will involve communication of scientific or technical concepts or data.
Objective and expected outcome of proposed recommendation:
Balanced external perception of big data activities and understanding of benefits and risks.
Successful delivery of key messages to target groups.
Availability of communication content, tools and platforms needed to support the goals of:
- influencing data generation,
- motivating a data sharing culture,
- influencing standards organisations,
- mandating data sharing agreements,
- communicating the public health benefits of individual initiatives,
- maintaining a patient-centred approach, 
- encouraging patient involvement and incorporating patient perspectives,
- other goals identified from each group.

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
Optimal communication will influence external data generation and analytics by communicating what is required for regulatory acceptance of evidence from big data.
Clear and transparent communication will aim to build trust in data sharing exercises and specific task force initiatives by communicating the public health benefits and describing the robust governance.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
Influencing, EU regulatory network.
c. What is the relevant landscape at a national, European or international level? 
The proposal utilises and complements existing communication channels and activities. EMA and national authorities have established teams of communication professionals in each country and the umbrella WGCP [Working Group of Communication Professionals] with representatives from each NCA.
Each authority has established dissemination channels including their own websites, social media channels, and newsletters.
Communication channels of the EC may also be used for dissemination. 
Existing stakeholder networks, such as the HCPWP (Healthcare Professionals’ Working Party) and PCWP (Patients’ and Consumers’ Working Party) at EMA, participate in consultation and dissemination of communications. 
In addition, task force members are involved in activities such as speaking at conferences and workshops and membership of groups developing standards. 
d. Does the proposal relate to or potentially complement existing activities?
Communication relies on participation and dissemination by national authorities, patient and healthcare professional organisations, media and other stakeholders. However the current recommendation addresses communication related specifically to the work of the taskforce although will acknowledge existing European and national activities where possible.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Not directly applicable.
f. Given the new construct, which industries and which regulators are likely to most benefit?
Influencing activities that lead to improved data generation benefits regulators, HTA bodies and payers. On the contrary, inadequate communication activities could hinder progress by failing to counteract any negative perceptions and not achieving goals of influencing activities.  
g. How would the project impact on/add value to/improve our processes?
Optimising communication is an activity that is supportive to the other activities of the taskforce, contributing to strengthening the regulatory process through these activities. The communication strategy should also proactively identify and mitigate negative or erroneous perceptions that risk the achievement of task force goals.   
h. How would sustainability of the initiative be assured?
Ongoing inclusion in communication activities at EMA and NCA level. 
i. What are the risks and issues?
Risk of misunderstanding/misreporting of sensitive issues by public/key external stakeholders.
Risk of misperception of regulators’ stance: we are open to innovation but also appropriately critical. 
j. Are there obvious overlaps with recommendations/actions from other subgroups?
Communication will be an integral part of many of the subgroup actions particularly the influencing activities.  Key messages will be derived from other subgroup recommendations.
h. What the proposal prioritised by stakeholders through the public consultation?
Yes, many comments were received in the public consultation around communication of benefits and risks, inclusion of public and patient perspective, proactive engagement with patients and healthcare professionals as well as academia, increasing awareness and concerns on acceptability, wish of stakeholder groups to engage.    
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5 (highest).
3. Feasibility
a. Level of effort required to deliver the initiative?
The proposal is entirely feasible, however a co-ordinated effort is required across the communication professionals of the NCAs and EMA and appropriate resources allocated, particularly human resources.
b. What is the time for delivery? 
Ongoing activity. 
c. When will benefits of the research be realised? Are they measurable? 
Benefits will be realised by:
the identification of activities/key messages for coordinated external communication, 
the establishment of communication resources for each specific recommendation or overarching initiative, eg curated lists of organisations for engagement/stakeholder maps, key messages and talking points that can be used to address queries or concerns, shared tools such as graphics, slide decks, webpage to present external material, stakeholder consultations on recommendations, articles for peer review journals etc.,
definition of metrics for reach and impact, including quantitative (eg web statistics, shares, media mentions) and qualitative (eg positive impact on an influencing activity, stakeholder survey, citations, uptake of taskforce recommendations) and assessment of activities such as membership of standards organisations, presentation at conferences.


Potential communication approaches for the big data use cases could involve:
Use case 1: characterising treatment pathways at scale
Targeted conference participation on adoption of data standards.
Stakeholder workshop to encourage regulator-relevant data sharing.
Wide dissemination of materials created such as guidelines/code of conduct.
Scientific publication on EU data standards.
Public-friendly materials for presentation to and dissemination through patient and HCP organisations.
Use case 2: integrating pharmacogenomics into decision making
Iterative user testing and establishing of best practises for incorporation of genomic information into SPC and PIL to insure clarity and understanding of patients and HCPs.
Establishing electronic product information (ePI) in the EU enabling efficient updates and streamlined regulatory procedures.
Talking points for patients and HCPs to answer questions and anticipate concerns.
Patient materials on genetic testing eg short video, infographic.
Use case 3: comparability of companion diagnostics
Stakeholder workshop to communicate regulatory requirements.
Communication channel (eg cluster) to ensure efficient and complementary approaches.
Wide dissemination of materials created such as guidelines.
d. How does the proposal relate to or potentially complement activities?
Communication strategy is complementary to all the other big data taskforce activities.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Not applicable. 
f. Provide a score for feasibility (scale 1-5, where 5 is the highest)?
5

4. Required resources
a. What are the required resources for the research initiative?
TBD.
b. Human (estimated number of FTES per year): 
An allocated FTE at each NCA plus FTE at EMA (in total 20% FTE) to perform EMA communication activities and pan-European co-ordination and facilitate communication with European Commission.  Web teams and graphic design resources at EMA and NCAs to implement communications (total 10% FTE). In addition to communication professionals, human resources of task force members needed for participation in conferences/advisory boards and other influencing activities.
c. What skill set is required:
Communication, scientific, graphic design, web publishing.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Communication budget to cover missions, active participation in standards/advisory organisations, services of vendors for creation of communication collateral (eg graphics, videos, literature etc.), costs of scientific publications. 
e. Timescale of delivery in terms of costs – breakdown across years
Parallel to timeline of big data taskforce activities.
f. Are the potential funding partners:
EMA and NCA internal budget only, we would not seek other funding for communication activities.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5, where 5 is the highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5 
Communication is of central importance to task force influencing activities. Miscommunication or lack of communication on critical or sensitive issues could potentially hinder achievement of task force goals and undo important task force efforts. 

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
Responses to this question will be collected to form basis of communication strategy.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Responses to this question will be collected to form basis of communication strategy.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Responses to this question will be collected to form basis of communication strategy.


PCT subgroup recommendation: 
[bookmark: _Toc30075772]Define a European code of conduct for data sharing with focus on privacy and ethics
 
	Strategic goal
	Promoting data sharing while preserving data privacy and public trust.
To support the EU regulatory network in data sharing efforts. 
To define member state legal requirements with respect to data processing relevant to regulatory use case.

	Core recommendation
	It is anticipated that much of the big data pertinent to regulatory questions will contain personal information.  As a result, there is a need to develop a transparent and clear code of conduct for data protection and a governance framework that promotes data sharing and data processing for secondary use while securing public trust. 
Currently there is significant activity within Europe in relation to data protection following the introduction of GDPR.  It is recognised that guidance is needed for the interpretation of GDPR in the context of healthcare data and other health related data but it is important that duplication of effort is avoided.  It is recommended that the area is carefully tracked to ensure guidance is fit for purpose for regulatory use cases and is future proofed for the needs of big data.  Specifically the guidance should cover secondary use of data and support the need to link across multiple heterogeneous datasets. 
Big data analyses may also raise significant ethical issues, which may evolve and be hard to predict as knowledge and data grows.  It is recommended that an ethics advisory board is formed to provide independent guidance and advice on big data analyses in the context of regulatory use cases. It will be increasingly important as the network begins to access patient level data and/or conducts independent analysis. 
Data anonymisation offers a route for data sharing but bring an acceptably low risk of re-identification for an individual data subject. The European regulatory work should continue activities such as the Technical Anonymisation Group to support exploration of novel methods to anonymise data.
	Subgroup relevance
	Policy, training and communications.
	Potential collaborators
	Multiple: Academia, industry, patients, governments, European Commission, national standards and governance bodies, healthcare providers, IT providers, EHR vendors, non-governmental bodies, national data protection agencies, European data protection board.
	Data source/accessibility
	N/A
	Data privacy issues
	N/A


1. Topic description
Brief statement of perceived problem:
The pace of the current development within data and technology is driving the digitisation and linkage of health related data on a huge scale.  The developments highlight the need for data sharing within the EU regulatory network but also illustrates the massive need for mechanisms, which preserve security, and an individual’s right to privacy. The challenge is to enable data sharing while fully respecting data privacy. Data privacy must not be used as a mechanism to avoid data sharing. Both should co-exist, and there is a great need for transparency, tools and guidance. However currently there is no concrete framework or code of conduct to guide the sharing, linkage and processing of personal for regulatory use cases. 
In addition, data sharing and secondary use of data for research raises ethical issues which require identification, examination and guidance (Ienca et al, 2018)1[footnoteRef:17].  The current ethical debate is largely being monopolised by considerations of data privacy but issues exist outside of this many of which are relevant to the regulatory sector include data ownership (especially in a world where data is becoming increasingly commercialised), trust, measures of accountability, bias, group level ethical harms, the distinction between harms to data subjects resulting from respectively academic and commercial uses of big data, feedback to participants on unanticipated incidental findings arising for big data research and the use of data anonymisation as a mechanism to share datasets which removes the need to request the consent of the data subject. Moreover, many of these issues are interconnected not only between these issues but also with data protection and data governance.  Moreover, many of the potential issues challenge the current mandate and review processes of ethical review committees whose conceptual tools and or legal requirements for ethics review in clinical research were largely developed in a different era. Moreover, big data analyses blur the traditional boundaries between medical specialities, which creates additional challenges for ERC panels. Ienca et al ask the question as to whether big data projects should require ethical review even when the data are public and anonymised. It is critical that the big data analyses by the regulatory network adhere to the highest ethical principles. [17:  Ienca et al. Considerations for ethics review of big data health research. A scoping review.  PLoP One, 2018; 13(10) e0204937 ] 

What is the regulatory gap?
The promise of big data by definition requires data sharing. From the perspective of a European regulatory network, data should be sourced from across the whole of Europe in order to derive evidence to our European population. While this will require cross border data transfer, in general it is anticipated for regulatory use cases aggregated results of studies rather than patient level data would be sufficient for decision making. Nevertheless, what is required is timely access to data across all member states. 
In addition to data protection for promise of big data analyses to be realised, public trust in data, sharing must be won through openness, transparency, responsiveness, robust data governance and clear accountability of the data controller and processors. Individuals must be well informed, feel involved in the data sharing process and part of the decision making process. Ethical issues must addressed independently and proactively as they arise. There are high profile examples where data sharing exercises have failed due to a failure to engage with and inform adequately patients who would be required to donate their data (UK Care.data initiative). Principles such as those highlighted by the Caldicott report (1997 and revised in 2013[footnoteRef:18]) are still pertinent to today’s data landscape.  Amore recent review[footnoteRef:19] on data security and trust proposes among other measures a national consent/opt out model for data sharing to enable data subjects to make an informed decision about how their personal confidential data will be used. Other European member states have similar measures in place.  As the European regulatory network begins to consider analyses of big data especially as the patient level, be it in the form of multiple clinical trials, electronic health records, adverse drug reaction reporting and increasingly aims to link this data (especially with sensitive genomic and imaging data), it is important any potential ethical issues are identified and addressed. Currently ethical review is performed externally to the EMA, for example, all studies performed by EMA in the UK THIN primary care database must be approved by the scientific review board and are additionally subject to review and approval by the Independent Scientific Ethical Advisory Committee. However, in a world where data are increasingly linked and are increasingly commercialised, EMA may need to consider whether an internal ethical review may be necessary. [18:  https://www.igt.hscic.gov.uk/Caldicott2Principles.aspx ]  [19:  https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/535024/data-security-review.PDF ] 

The legal framework in the EU is now provided for by the GDPR, which provides the basis for data protection. However, GDPR also contains numerous specific provisions, which are left to the member states to interpret; many member states also have additional requirements, which must be implemented over and above those imposed by GDPR especially with the added complexity in the context of the need to share and harmonise data sets across Europe. Lastly, the legislative framework of GDPR provides no guidance on ethics; notably compliance with GDPR does not necessarily equate with compliance with data ethics. 
The need for guidance on interpretation of GDPR is increasingly recognised and communication between all the relevant actors is required. For example, other activities driven by the European Commission require cross border data exchange e.g. digital single market, patient summaries, ehealth digital service infrastructure (eHDSI) and synchronisation and alignments of all efforts is essential. The ehealth network working under the ehealth Joint Action has a deliverable within work package 7 to report on best practices and approaches on data protection at national level. As part of this work, a study has been announced to examine the legal and regulatory gaps and challenges in the field of digital health with a focus on cross border context. Data has also been gathered via a survey of all on best practices and policy at the national level, which was further discussed at a meeting on September 10-11th in Prague (http://ehaction.eu/wp-content/uploads/2019/07/F2F-Invitation.pdf). In addition, German healthcare authorities will form an expert group consisting of policy level entities and national competence authorities responsible for implementing the GDPR in Member States in an effort to produce a policy paper on how health data is used and should be used according to GDPR. There are further activities not listed here including the approval by Finland of a new data protection act which supplements the GDPR but also amends it for example the act sets the age of consent with respect to offering information society services to children to 13 years whereas the default option in GDPR is 16 years and international initiatives to define the impact of GDPR on multiregional clinical trials.[footnoteRef:20] [20:  https://mrctcenter.org/blog/news/mrct-center-ropes-gray-gdpr-conference/] 

The key player is the European Data Protection Board, which is an independent European body, which has been established to support the consistent application of data protection rules throughout the European Union and promote cooperation between the EU’s data protection authorities. The EDPB issues guidance, recommendations and best practices about the GDPR but does not provide advice on the impact of additional member state legislative requirements. However, the EPDB is currently receiving a huge number of requests for guidance on GDPR across multiple data sectors. Given this burden on the EDPB, it is sensible to wait for the finalisation of the above initiatives before considering further actions, which may result in requests to EDPB. The EMA is in contact with DG SANTE.B2 and this would be a route to seek information and raise specific queries.
The eHealth Joint action does not have any work packages related to the ethics of data sharing. DG RESEARCH has published a guidance note for applicants in November 2018 on ethics and data protection (http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/ethics/h2020_hi_ethics-data-protection_en.pdf). Even then, this note predominantly deals with data protection and as highlighted above many other issues may arise. This currently remains a gap in the available guidance, which may potentially open EMA up to criticism if ethical which needs addressing.  Previous work in the genomics field could provide valuable learnings. 
What are the main technical and scientific issues to be addressed?
One route to address data privacy, and provide a legal basis for data processing outside of the remit of GDPR is to anonymise the data. As such, data anonymisation can be viewed as an enabler for clinical data sharing but is never 100% secure. There is always a residual risk of patient identification and a recent paper (Rocher et al, 2019) concludes that even heavily sampled anonymised datasets are unlikely to satisfy the standards set forth by GDPR.  In addition, identification is more likely in a big data context as data are triangulated with other datasets, either those released by other dataholders or generated by the individual via social media posts or internet searches. Layered on top of these considerations is the fact that data generation may be single or multiregional and data sharing is likely to be global, and thus these activities must comply with regulations across multiple jurisdictions. The result of these facts are that, population level uniqueness is increasing as the number of attributes available for an individual increase. GDPR also brings the additional requirement that data anonymisation must be re-evaluated over time as the data environment changes. This challenges the technical and legal adequacy of an anonymisation release, forget model, and speaks to a need to further controls in data access.  This in itself may limit some of the potential offered by big data.
The taskforce wishes to actively support and motivate a data sharing culture so the opportunities offered by big data can be realised. However if data anonymisation is relied upon to protect data privacy the risk of re-identification must be acceptably low. There are few situations where the European regulatory network is viewed as a data controller but increasing numbers of situations where it may be viewed as a joint controller. For example, proactive sharing of clinical trial data has long been a key strategic aim of the EMA and as part of Phase I of Policy 0070, EMA publishes anonymised clinical study reports in open release, which have been submitted as part of a marketing authorisation application. The second Phase of Policy 0070 seeks to develop mechanisms to publish patient level data, which will bring significantly greater challenges of data anonymisation and will undoubtedly require data access controls. Equally, in the context of operation of the EudraVigilance System, the GDPR applies to NCAs and MAHs as regards their ADR reporting and assessment obligations in relation to EudraVigilance. For the EMA, which is responsible for operating and maintaining the EudraVigilance database and data processing network, the Union Data Protection Regulation (EU DPR) is applicable. These limited examples highlight the need for a clear framework for data anonymisation able to meet the varied global legislative requirements that quantifies the risk of re-identification both at the time of data release and into the future.  Such transparent processes are essential to build patient trust and confidence in the accountability of the process. 

Identifying what data is required 
N/A
Objective and expected outcome of proposed recommendation:
Objectives: 
1.A transparent and clear code of conduct for data protection and a governance framework that promotes data sharing and data processing for secondary use while securing public trust. 
2.A toolbox for NCAs = a guidance paper on how to consistently interpret the GDPR, and data sharing in decision and policymaking. 
3.The formation of an independent ethics advisory board to provide expert guidance and advice on big data analyses in the context of regulatory use cases. The committee could develop support materials to enable sharing of patient level data between NCAs such as consent forms, opt-in/out options and patient focussed ethical Q and As.
4.Develop common principles and a clear framework for data anonymisation/pseudonymisation that quantifies the risk of re-identification both at the time of data release and into the future. 
Expected outcome: 
The facilitation of data sharing to support regulatory use cases supported by clear, transparent codes of conduct and ethical principles, that meet obligations on data privacy and secures public trust. 

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
The pace of the current development within data and technology is driving the digitisation and linkage of health related data on a huge scale. This data has the potential to complement data available through clinical trials across the product lifecycle to support more informed regulatory decisions. 
However, data sharing must be done in a responsible manner meeting or it risks generating what may be irreparable public mistrust. 
Hence, the importance of transparent and clear code of conduct for data protection with consistent application, which guarantees robust data protection coupled with the data sharing which adheres to the highest ethical principles, cannot be overstated. Being honest about the risks is part of the conversation. The challenge is delivering this vision while retaining the scientific utility of the data we share. 
We need to highlight that GDPR does not cover the privacy and ethics scene in praxis, and that the EU regulatory network needs a supplement or interpretation of data protection that can aid data sharing culture, while making sure that the incentives for sharing are well defined.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This recommendation describes a vision that in the long term is not within the remit of the regulatory network to deliver but nevertheless is of high strategic importance. A coherent consolidated effort is required in the EU to develop codes of conduct in order to create consensus for data sharing and privacy on an EU level. This vision will have great importance and influence on the rest of the subgroups recommendations.  Influencing actions could sit at many policy levels: influencing policy at Commission level and EDPB (clarifying the GDPR interpretation) and organisations such as WHO, OECD, influencing national governmental policy. On a short-term basis, all stakeholders are relevant in the discussion towards the code of conduct and the patient voice must be an important and critical part of the debate.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
There are several investigations and research ongoing in relation to GDPR, privacy by design, and formulation of data ethics, on an international level e.g. OECD and H2020, and many national level initiatives. Some of these have already been highlighted in section 1 but nevertheless a more in depth landscaping exercise at the national level should form part of the work.  Keeping track of activities is challenging and should form part of the secretariat of the taskforce going forward.
 
d. Does the proposal relate to or potentially complement existing regulatory activities?
There have been and are existing activities in the area of GDPR.  The EMA recently developed a comprehensive Q&A on EudraVigilance and personal data protection in the context of pharmacovigilance of medicinal products with marketing authorisations in the Union.  Further draft Q&A’s are being developed for the secondary use of healthcare data.  Other similar initiatives are likely ongoing at national levels and again a careful landscaping is suggested via the Data Protection officers.  An analysis of the ongoing data protection impact assessments would provide useful information.  
Recognising the importance of data anonymisation EMA held a workshop in December 2017 entitled Data Anonymisation – a key enabler for clinical data sharing.  This workshop developed a set of principles that could form the basis for a framework of data anonymisation.  EMA also formed in 2017 an expert group in data anonymisation known as the Technical Anonymisation group to develop best practices for the anonymisation of clinical reports, in the context of the Agency’s policy on the publication of clinical data.[footnoteRef:21] Following the end of the current mandate, a standing body could be formed whose remit could be expanded to consider other data sharing processes across the regulatory network. [21:  https://www.ema.europa.eu/en/human-regulatory/marketing-authorisation/clinical-data-publication/technical-anonymisation-group] 

The taskforce is aware of no regulatory activities which focus on the ethics of data sharing. 
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Not directly applicable.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All stakeholders: Availability of clear guidance of how to share data with respect for privacy and ethics are key to both regulators, patient organisations, industry and academia.  
g. How would the project impact on/add value to/improve our processes?
Not directly applicable although the availability of more data is likely to refine and support our decision making across the product life cycle.
h. How would sustainability of the initiative be assured?
No new activities are proposed in the area of data protection. 
i. What are the risks and issues?
The initiative must be communicated in a manner that clearly emphasize the level of security around the handling of data, in order to secure trust in the public. 
Privacy, security and integrity are at stake as big data analytics may enable a massive pooling of personal data that become accessible to a large number of actors. That is unpredictable and could become uncontrollable, as the volume, velocity and variety of data increase. For instance, patients sharing sensitive health data may support medical research and benefit from preferential medical treatment. Yet medical data made accessible to business interests (e.g. insurance companies and employers) raises a major issue of privacy and equity. Privacy is also endangered if these data are not well protected and if hacking or misuse could result from breaches in security. All these concerns must be addressed in the initiative.

j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a recommendation, which cuts across all subgroups especially data standard and quality, but also communication in order to secure the public trust in terms of data sharing. 
h. Was the proposal prioritised by stakeholders through the public consultation?
Yes, to a very high degree. Even though data privacy and ethics has not been a part of the first phase of the Big Data Task force, almost all public contributions mention or highlighted privacy concerns or concrete needs for ethical guidance in relation to data sharing.  This was a particular focus of the comments from patient organisations   
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
3.Feasibility
a. Level of effort required to deliver the initiative?:
The work is feasible but should not be underestimated.  In terms of data protection, no immediate effort is required over and above ongoing effort.
 b. What is the time for delivery?
Four main objectives are suggested.  
A transparent and clear code of conduct for data protection and a governance framework that promotes data sharing and data processing for secondary use while securing public trust. The taskforce is adopting a watch and wait position, as multiple initiatives are ongoing. Nevertheless efforts should be made to engage with relevant initiatives especially eHealthAction via DG SANTE to ensure the specific requirements for big data are considered. EMA representation is strongly advised in order to maintain the knowledge sharing in the EU regulatory network, and avoid any missed opportunities in the area of data sharing.  
A toolbox for NCAs = a guidance paper on how to consistently interpret the GDPR, and data sharing in decision and policymaking. This activity awaits the outcome of any EDPB guidance.  Questions are being developed via Ehealth Joint Action WG 7 and any guidance will need to await the outcome of this work. However draft Q&As are being developed by EMA on areas of regulatory work, which require processing of personal data that will provide interim guidance pending the EDPB Opinions. 
The formation of an independent ethics advisory board to provide expert guidance and advice on big data analyses in the context of regulatory use cases. The committee could develop support materials to enable sharing of patient level data between NCAs such as consent forms, opt-in/out options and patient focussed ethical Q and As. The recommendation is that a standing committee is formed that meets as required, as a minimum twice a year, preferably more often. The committee should be launched in 2020 to define the current ethical questions for example around processing of personal data related to pharmacovigilance purposes, publishing clinical trial summaries and the use of electronic health records for regulatory use cases. If no significant issues are identified, further meetings should be driven by the need but will be influenced by the timetables of new initiatives
Develop common principles and a clear framework for data anonymisation/pseudonymisation that quantifies the risk of re-identification both at the time of data release and into the future. As discussed above it is suggested that the remit of the current TAG is revised after the termination of its current mandate formed to form a standing body whose remit could be expanded to consider other data sharing processes across the regulatory network. Current regulatory representation is consists of EMA staff but the regulatory membership should be expanded to NCAs to ensure any framework is relevant for all datasets.
c. When will benefits of the recommendation be realised? Are they measurable?:
A coherent and consensus based approach to data sharing, which could result in more co-sharing across borders and valuable research, and benefit public health.
d. How does the proposal relate to or potentially complement activities?
Please refer to text under 2d.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Click here to enter text. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
The project in itself is feasible but will require engagement and commitment from multiple stakeholders and sustained funding to be successful. 

4. Required resources
a. What are the required resources for the research initiative?
A designated FTE at EMA (0.25 FTE) to track outcomes of ongoing work, ensure liaison with DPO at NCAs and EMA, liaise with DG SANTE, DG RESEACH and DG-CONNECT and ensure outcomes and questions submitted to EDPB recognise the Big Data context.
High-level expert ethical advisory committee of approx. 8- 10 people incl. reps. from the EU commission. An EMA Secretariat (0.05 FTE) to administer the advisory committee.
Extension of the current TAG at the end of its current remit to form a standing committee to consider data anonymisation needs beyond the publication of clinical reports.  Such a group would naturally consider data anonymisation associated with the publication of PLD in Phase II of Policy 0070 but its remit could be extended to other data sources as they emerge and become relevant for regulatory decisions.
c. What skill set is required:
Legal, philosophic/ethics and regulatory. 
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
External vendors, such as consultants and law firms for the work of defining a code of conduct for data sharing, and an ethical toolbox. These competencies does not lie within the NCA’s and in order for success, external vendors are recommended. 
Financial resources to support a new advisory committee (travel and accommodation expenses) and to support the extension of the TAG.

e. Timescale of delivery in terms of costs – breakdown across years
Variable.
f. Are the potential funding partners:
European Commission, centralised funding sources eg Horizon Europe, national governments.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority.
Data protection – 5 
Ethical review committee – 3.  This is a high priority recommendation but at the current time is less urgent given the limited access to and analysis of PLD.  As this work increases priority would increase to 5. 
Extension of TAG  mandate – the prioritisation of this recommendation will depend on the timing of Phase II of Policy 0070 and access to further datasets.
Please see above sections further justification.
Activities described above are fundamental to the vision of creating a coherent set of guidelines for data sharing and promoting a secure and ethical data sharing culture.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes, as the topic and solution will affect the entire EU regulatory network, and how we treat data as regulators. And mostly it will affect the patients and their trust in the regulators.  
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
As the matter is highly sensitive to patients, the key messages to get across are the following: 
We as regulators will focus on building trust through defined data sharing principles, namely a code of conduct for data protection and data sharing. 
The EU regulatory network will use the healthcare data provided by patients to benefit the patients. The process will be clearly defined, and completely transparent. 
We will also strive to form an independent ethics advisory board to provide expert guidance and advice on big data analyses in the context of regulatory use cases. The committee should, among others develop support materials to enable sharing of patient level data between NCAs such as consent forms, opt-in/out options and patient focussed ethical Q and As.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Multiple stakeholders.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Everything concerning data privacy and sharing of healthcare data should be treated and communicated with the outmost care. Transparency is key. It should be clear in the communication that all privacy issues are taken seriously and treated with genuine respect. And that we, as regulators, are not uncritically accepting new technology for the cost of data privacy.  


PCT subgroup recommendation: 
[bookmark: _Toc30075773]Increase the representativeness of European Healthcare data for regulatory decision making  
	Strategic goal
	Increase the representativeness of European data to support regulatory decision making
	Core recommendation
	Legal or regulatory requirements are needed to mandate the development of electronic healthcare databases that meet minimum requirements in terms of scope and quality in order to allow data to be extracted for key national monitoring and secondary research and public health objectives. This is a long term objective and hence a first step would be agreement at a European level of a minimum dataset that meets both regulatory requirements and those of a broad range of stakeholders. Various policy actions may be required to encourage healthcare providers to adopt and maintain high quality records.  
	Subgroup relevance
	Policy, training and communications
	Potential collaborators
	Multiple: Academia, industry, patients, governments, European Commission, national standards and governance bodies, healthcare providers, IT providers, EHR vendors, non-governmental bodies, national data protection agencies.
	Data source/accessibility
	Registries, EHRs, hospital data, tertiary care, mortality data, social data
	Data privacy issues
	Significant issues will present especially if the data is to be linked.  Concerns around data protection is likely to significantly reduce accessibility unless an easy to use and transparent patient consent process is in place. 


1. Topic description
Brief statement of perceived problem:
The work of the taskforce and others illustrates that the availability of databases of a quality suitable for regulatory decision-making is geographically skewed to western and northern European member states (MSs). The problem is not always that the records do not exist but that where they do they are often not of sufficient quality and scope to be suitable for regulatory decision making. For example, a recent OECD report highlights that while many countries use EHRs at the point of care there is a lack of availability of electronic health records of sufficient quality, scope of content and accessibility in order to make them useful for regulatory decision-making. The assessment by the OECD on the readiness of electronic health record (EHRs) systems across Europe revealed marked differences in terms of technical requirements, operational factors and data governance that would allow the utilisation of EHRs for research, healthcare statistics and other public interest uses. These problems transfer to other types of healthcare datasources including disease registries and other areas of big data e.g. omics datasources. As a European regulatory Agency this is of extreme concern because it is known that the benefit/risk of medicines is affected by the healthcare systems which prescribe them, cultural factors including food, drink, smoking habits and other lifestyle factors, co-medications and co-morbidities and ethnicity.
What is the regulatory gap?
To adequately and proactively monitor the benefit-risk of medicines across Europe, potentially for decades after the initial treatment point, the European regulatory system requires timely access to data representative of the whole of Europe and of sufficient quality and scope to complement and support its decision-making. Minimum standards for content and quality need to be established.
What are the main technical and scientific issues to be addressed?
[Note: While the below discussion relates to electronic health record databases it is relevant for other sources of real world data e.g. patient disease registries, cohort studies and biobanks.]
There are multiple challenges associated with this recommendation that cuts across all subgroups of the taskforce. It is important to recognise that the challenges involved require concerted action and that they are not challenges that the regulatory network can solve alone. While the need is well recognised and efforts are underway, they are slow and inconsistent across Europe and moreover the regulatory system is not well engaged with these efforts in order to articulate the regulatory need.
As discussed above almost all European countries use EHRs at the point of care to deliver healthcare. From a regulatory perspective, the issue is that these data are not of sufficient quality or may not be accessible to support decision making in a timely manner. Hence, delivery of representative data must first address what data is required in order to inform the curation of existing datasources or the development of new datasources. 
Identifying what data is required 
This discussion cross-links with the Data Standards and Quality group and hence only a high-level view will be presented here and the focus will be on real world data given this data is increasingly being utilised in regulatory submissions. Nevertheless it is recognised that in the future, such thinking will need to be applied to other big data sets including ‘omics and mHealth data.
Critically there are marked differences across European EHR systems in terms of technical, operational factors in order to allow the utilisation of EHRs for research, healthcare statistics and other public interest uses. Among European countries, the OECD reports states that technical and operational readiness was highest in Finland with Slovakia and Estonia close behind while Ireland had the lowest score. However, despite the technical status currently there are no databases routinely utilised for research purposes in Slovakia and Estonia.
A key regulatory requirement relates to the need for longitudinal records at the patient level. In order to track reliably a patient’s healthcare journey from cradle to grave, a national system is required or if regionalised, a highly linked system that links data so efficiently at a patient level that such regional systems are effectively national. Virtually all OECD countries report the use of a unique patient ID in EHRs but in some e.g. Ireland it was established relatively recently (Ireland introduced a New Health Identifiers Act in 2014). However, despite the availability of a unique patient ID, exchange of records across healthcare organisations and settings, a key regulatory need, is uncommon and it is likely that a significant component of an individual’s healthcare will be lost.
A further significant problem is that in most countries multiple standards exist for the same data element. Of the OECD countries, 20 report that clinical terminology standards are inconsistent among EHRs in different regions or different networks of healthcare organisations. Reasons for this are variable but include decentralised healthcare systems which, if no standard is mandated, results in different decisions regionally, different minimum dataset specifications and often local coding decisions which may occur at an individual hospital level. Hence reliably tracking long-term clinical outcomes of a patient who, for example, has received a gene therapy product and who may move in the course of the required 20 years of follow up is very challenging through the existing EHR. 
Data quality is a significant concern and few European countries have national systems in place to audit data quality. Possibly, as a result of this few countries equally have processes in place to evaluate the usability of HER data for dataset creation and analysis.
Lastly core principles of data protection need to be implemented to ensure data sharing activities meet data protection obligations as mandated by the General Data Protection Regulation (GDPR). While GDPR describes a set of core requirements for data protection, MSs may in addition implement addition data protection measures in line with their national legislation which can lead to a heterogeneity of approach. Consistent application of data pseudonymisation/anonymisation methodologies are needed to ensure interoperable datasets to deliver the ultimate vision. This will become even more challenging as clinical datasets increasingly incorporate genomic data into the electronic health record.
As a first step along the path, it would be of significant value to harmonise the national minimum dataset. Currently this is either implemented or in planning but the data elements included differ across Europe. For example the Norwegian dataset does not include clinically relevant procedures, Poland does not include socio-economic data and UK (England) does not as standard include significant medical history (past and present). Furthermore only 8 countries reported that all or most EHRs contained structured data for 5 key data elements in the EHR (patient diagnosis, medications, laboratory test results, medical imaging results and surgical procedures).
We would suggest some problems arise from the fact that most MS do not have an overarching national body responsible for the delivery of e health strategy which should include national standards, quality assurance and data governance across different healthcare settings. Such bodies could be responsible for co-ordinating and implementing a more consistent approach to EHRs across Europe which could include:
Agreeing consistent data quality metrics for raw data.
Adopting consistent data standards. 
implementing common open source analytics.
Liaison with Data Protection Agencies to ensure seamless exchange of information across care settings. 
A system of incentives or penalties for HCP, hospitals and other care providers who fail to comply. 
National legislation to mandate implementation of national HER.
It is important to note that data protection is the responsibility of the Data Protection Agencies which are independent authorities responsible for upholding information rights in the public interest important as this maintains an independent voice for this critical need.
Objective and expected outcome of proposed recommendation:
Objective: 
To develop policies to promote the development of databases where none exist. 
To define the data elements and a framework to deliver data sufficient for regulatory decision-making.
To pro-actively communicate the regulatory need to data generators.
Expected outcome: This will enable inclusion of regulatory data elements first in national minimum data sets and ultimately in electronic health record databases to provide high quality data to support regulatory decision-making.
2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
It is anticipated that in the future science will offer the possibility to better stratify diseases via molecular profiling and diagnostic imaging) which is likely to result in evidence presented at authorisation in smaller and more defined patient populations.  Understanding the applicability of this evidence to a wider population will be key and will require access to multiple complementary sources of evidence to proactively track benefit risk over the entire life cycle of a product.  To achieve this access to timely data of sufficient quality and scope and representative of the entire European patient population will be critical. Thus, this recommendation has impact across the spectrum of regulatory decision-making. More representative data capture would for example (a) enable faster clinical trial recruitment, (b) deliver better estimates of standard of care, (c) deliver information on patterns of drug utilisation in every member state (d) support effectiveness claims in a wider patient population, (e) help to target risk minimisation measures to countries where usage was greatest (f) information on disease prevelance etc. as well as (f) support HTA and payer decision making.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
This recommendation describes a vision that is not within the remit of the regulatory network to deliver but nevertheless is of high strategic importance. Actions required are multifaceted cross cutting the data standards and quality group, the data analytics group and the policy, training and communications group. Ultimately, the regulatory acceptability of the evidence would need to be defined but that action is in the future. Influencing actions could sit at many policy levels: influencing policy at Commission level (where many relevant initiatives sit) and organisations such as WHO, OECD, influencing national governmental policy, standard development organisations, EHR vendors, health care professionals and patients. It is important to prioritise which of these potential interactions would have the most impact. Importantly, national competent authorities may have direct influence on the creation and maintenance of their national datasets.

There are additional actions which should sit at the level of the EU regulatory network which chiefly reside around:
developing a regulatory minimum data set, which especially considers future needs, which should be incorporated within all member state minimum datasets to support interoperability; 
defining quality audit metrics (link to data standards and quality group);
Establishing a quality management system which may include a certification process (link to data standards and quality group). 
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
There are multiple initiatives across Europe across multiple disease areas, far too many to list. Fewer though aim to plug the gaps around the lack of representativeness of available European data.

At a European level of key importance is the Digital Single Market; while not focussed specifically on health, it includes the objective to link resources and use common standards to improve the accessibility, sharing and use of health data. Within its vision, a key recommendation is to establish a mechanism for the voluntary coordination of authorities and other stakeholders to share data and infrastructure for prevention and personalised medicine research. In fact, a similar body to this already exists, the eHealth Network, a voluntary network created under Article 14 of Directive 2011/24/EU (Application of Patients’ rights in cross-border healthcare) which provides a platform for Member States' competent authorities responsible for eHealth and is scientifically and technically supported by a Joint Action. Its multi-annual workplan 2018-2021, includes the following objective: innovative use of health data: exploring the use of health data to develop knowledge for healthcare policy and other purposes. Under this three key subtopics (raise awareness of big data in healthcare, develop a common vision of innovative data in healthcare, governance and methodologies for innovative use of health data) align perfectly with taskforce thinking and hence this group would be a key stakeholder.
However we consider it doubtful whether voluntary co-ordination will be successful as previous efforts have not been successful.  We suggest there are multiple reasons for this: the need for resources required to standardise, curate and anonymise the data for data sharing platforms, data privacy issues where appropriate consents may not be in place for data sharing activities, perceived lack of interest in the reuse of the data and the loss of intellectual property associated with the data. Thus, voluntary efforts have to date been less than successful and it is important to consider what additional policy initiatives would promote further data interoperability and thus facilitate data sharing (see recommendation sitting under “promoting a data sharing culture”). 

The recent communication plan of the Digital Single Market also describes 3 pilots one of which is the use of RWD to ensure that healthcare products, innovative technologies and therapies meet patients’ needs and lead to favourable health outcomes. However, visions such as this are replicated over many initiatives but what seems to be missing is a centralised strategy, bringing together duplicative and similar efforts, in order to deliver sustainability. Europe has invested significantly in for example RWE but currently has no sustainable network delivering outputs to support regulatory needs.  The expectation that short term funded initiatives such as through IMI and Framework programmes can deliver a self-financing infrastructure which needs no core support is misplaced. In line with this, a WHO report of 2015 surveyed 53 member states in the European region, 47% of whom responded. Of these, 50% of MS reported that funding was the most important barrier to implementing national electronic record systems. 

From the discussions here, it is clear that there is much activity in this sector but also potentially huge duplication of effort with no clear focus for activities. A pan European group, to draw together relevant actors with a mandate to provide oversight and to describe learnings of the multiple initiatives, would be of significant value.
d. Does the proposal relate to or potentially complement existing regulatory activities?
The EMA and NCAs have multiple activities around data generation and data sharing, principally in the clinical trial and real world data space.  For example, the EMA Patient Disease Registry Initiative, EnCePP, Policy 0070, the clinical trial portal and work with standards organisations such as ICH, CDISC and MedDRA.  Additionally significant work is underway to promote the use of IDMP in regulatory submissions. We are also aware of, and engaged with, a number of key initiatives in Europe aimed at developing minimum data models across disease areas e.g. EUnetHTA WP5 and initiatives such as EHDEN (European Health Data and Evidence Network) which seeks to convert real world data sources into a common data model (common structure and terminology) to aid interoperability and the conduct of multi-database studies. However most such efforts are focused on harmonising existing datasets to enable interoperability rather than creating datasets where none exists.  It is right that efforts should be focussed here to ensure the best use is made of data already available. However, from a regulatory perspective we must continue to strive to generate evidence representative of the whole of Europe. It is notable that currently there is no central source of information where information on databases across Europe (and relevant activities) is recorded in a sustainable inventory. This results in a high risk of duplication of effort. 
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Availability of a reliable and representative source of healthcare data would allow the HTA and payer bodies to make an informed and timely decision on the real world health economics and outcome research of new medicines in the context of the cost of currently available treatments. In addition, by providing data to complement existing evidence and thus manage uncertainties, additional data has the potential to contribute significantly to regulatory processes such as accelerated access, PRIME and conditional authorisations.
f. Given the new construct, which industries and which regulators are likely to most benefit?
All stakeholders: Availability of healthcare data representative of the whole of Europe would not only support regulatory bodies (medicines and device regulatory bodies, HTA bodies, payer organisations) to make more informed and potentially tailored decisions particularly around risk minimisation activities but would also support industry (e.g. more efficient and cost effective pharmacovigilance activities, facilitate recruitment for clinical trials, understand patient populations), academic research (eg understanding disease progression, biomarker research), governments (effectiveness of healthcare policies) and patients (access to personal healthcare data, transportability of healthcare records). 
g. How would the project impact on/add value to/improve our processes?
Easy access to a range of EHR data could have significant impact by supporting timely decisions across the product of cycle.  For example knowledge of different prescribing practices across Europe would enable targeting of risk minimisation efforts to countries with high prescribing or assess benefit/risk in the context of use. Availability of complementary data representative of the European population and of known quality will help to reduce uncertainties around decision making.
h. How would sustainability of the initiative be assured?
Sustainability can only be assured by ensuring systems are fit for purpose and delivering meaningful data for a wide range of stakeholders. However without centralised sustained funding and governmental commitment, it is our view that the vision for truly representative, interoperable data will fail. Creation of national agencies with responsibility for oversight of all aspects of e-health evidence generation and a European forum for discussion of barriers would help to ensure sustainability.
i. What are the risks and issues?
Without the commitment of governments to develop sustainable financial models for the long term resourcing of data recording, storage, maintenance and sharing, it is unlikely that efforts will be successful. Appropriate legislation governing healthcare data and EHR systems and their use should be defined. As an exemplar the experience of the FDA Sentinel Initiative not only shows that when action is mandated, progress is achieved but also that the creation of high quality, sustainable, linked and interoperable datasources requires significant resources. European efforts in the past have been piecemeal and siloed creating competition between stakeholders when collaboration is required. 

Significant change management is required across organisations via the implement of continuous engagement and communication activities to identify mutually beneficial common goals. Commitment is required to ensure that mandated data standards are maintained and updated. Again the FDA Sentinel demonstrates how significant and continuous engagement with data partners is required to ensure success.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
This is a recommendation which cuts across all subgroups especially data quality and standards.  However, at its core, a policy decision must be made to implement the vision. 
h. What the proposal prioritised by stakeholders through the public consultation?
Stakeholders focussed on aspects relevant to this recommendation e.g. data standards, data quality, data interoperability and data sharing. 
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5
3. Feasibility
a. Level of effort required to deliver the initiative?
The regulatory network does not have the mandate to drive the development of datasources of sufficient quality and scope where none currently exist or to mandate legal requirements to implement data standards and quality metrics. It is important to identify how the European regulatory network can concretely add value given the number of ongoing initiatives. 

Within its control, as a network we can work to create a minimum set of regulatory data elements and outcome measures, preferred standards and an associated quality management/certification system which would be required to support decision making across a broad range of regulatory use cases. Communication of these needs to data generators would facilitate incorporation into existing and new datasources. If certification was viewed as a requirement for regulatory acceptability, expansion of the current qualification advice process would be needed to manage the workload. This has proved a successful approach in specific disease areas through the patient disease registry initiative and this approach could be expanded.

In addition, the network must lobby government organisations to prioritise the development of datasources in future plans. It is seems clear that the network is not as well engaged with ongoing initiatives as it should be. There are significant relevant initiatives at the level of the European Commission including the Digital Single Market, the e-health network, the European Interoperability Framework, the European Science Cloud and the European Supercomputer infrastructure. As a first step identifying where and how the regulatory network can engage is key. However having a set of clearly defined requirements would significantly aid communication.

Ultimately centralisation of the work is required which could be achieved via the creation of national bodies with ultimate responsibility for the delivery of national standards, quality assurance and data governance across different healthcare settings. Currently many of these responsibilities are held by multiple bodies creating inefficiencies. Such bodies could then be responsible for co-ordinating and implementing a more consistent approach to EHRs across Europe. They would also provide a single focus for engagement by other interested stakeholders including regulatory bodies.  
b. What is the time for delivery?
> 5years
c. When will benefits of the recommendation be realised? Are they measurable?
Ultimate benefits will take many years to be realised but could become apparent in a shorter period of time with pilot studies in key areas of need.
d. How does the proposal relate to or potentially complement activities?
Duplication of 2c – see above response.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
The most relevant initiative is the FDA Sentinel Initiative.  In addition however the FDA is promoting other mechanisms to access other data sources through its BEST initiative which includes interactions with the OHDSI network and the OMOP Common Data Model.  Much of the thinking done in relation to these two projects are relevant to this recommendation.  The EMA held a workshop in December 2017 exploring the utility of a CDM in Europe comparing these two initiatives and proposed a set of guiding principles which would inform the creation of new datasources. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
3. The project in itself is feasible but will require engagement and commitment from multiple stakeholders and sustained funding to be realised. 
4. Required resources
a. What are the required resources for the research initiative?
Human resources and financial costs associated with communication and engagement with key external stakeholders to:
highlight the strategic need for representative healthcare data; 
promote support activities such as principles of data pseudonymisation/anonymisation; 
ensure regulatory needs are incorporated into future initiatives;
creation of national bodies with ultimate responsibility for the delivery of national standards, quality assurance and data governance across different healthcare settings.
Activities at Committees and Working parties to:
Define the regulatory minimum datasets including key outcome measures and adverse drug effects.  This will need regular updating;
Develop a Data Quality Framework (DQF) to support a Database certification process[footnoteRef:22];  [22:  EMA is about to launch a procurement call for the development of a data quality framework and associated tool.] 

Expansion of the EMA Qualification Advice Procedure to include a process to allow certification of datasources. Certification will be based on the DQF. Note this will be an ongoing process and will require a re-certification at regular intervals.

Other relevant proposals:
Establishment of a central source of information where information on databases across Europe (and relevant activities) is recorded in a sustainable inventory.
b. Human (estimated number of FTES):
An allocated FTE at each NCA to identify and record relevant initiative and facilitate communication nationally (10%) plus FTE at EMA to facilitate communication with European Commission and centrally funded pan European activities (25% FTE).  IT resources to establish and maintain inventory.
c. What skill set is required:
Epidemiology, data standards, statistics.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Resources required to define regulatory data elements and establishment of a certification process. Infrastructure costs to establish sustainable inventory of certified European datasources and their characteristics and centralised inventory of relevant initiatives.
e. Timescale of delivery in terms of costs – breakdown across years
Variable.
f. Are the potential funding partners:
European Commission, centralised funding sources eg Horizon Europe, national governments.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
High Priority – 5.
Please see above sections further justification.

Activities described above are fundamental to the vision of ‘ a strengthened regulatory system that can efficiently integrate data analysis into its assessment processes to improve decision making. This will be supported by knowledge of data sources, their quality and their relevance for the European population, continual optimisation of data quality and analytical approaches and promotion of a secure and ethical data sharing culture’.

This recommendation also touches on a number of other recommendations, namely:
Proactive external communication to raise awareness for regulatory needs.
Emphasise the need for sustainable solutions.
Define the required data elements for incorporation in big data sources to ensure relevance for medicines evaluation e.g. ADRs, co-morbidities.
Determine requirements for data quality, data standards, analytical methodologies, etc. in genomics.
Establish minimum set of data quality metrics acceptable for regulatory purposes across multiple disease areas.
Promote interoperability of data usage and analysis by means of facilitating data sharing and linkage of data.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
Regulatory data needs for representative high quality data which may be harmonised across Europe.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Multiple stakeholders.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Privacy concerns around sharing and linkage of personal health data. 
Sustainable financial models are required which will be resource intensive.
Delay in establishing datasets.
Access to datasets when established.


Regulatory Acceptability subgroup recommendation: 
[bookmark: _Toc30075774]Modernising the delivery of expert advice, building on the existing working party structure 
	Strategic goal
	Establishing and ensure within the European regulatory network timely availability of Big Data Expertise required – in order to establish preparedness for (future) regulatory tasks and responsibilities.  
	Core recommendations
	Formation of a big data steering group for oversight, horizon scanning and to agree data science research priorities
Modernise the delivery of expert advice. Build on the existing working party structure to establish a Methodologies Working Party that encompasses biostatistics, modelling and simulation, extrapolation, pharmacokinetics, real world data, epidemiology and advanced analytics, and establish an Omics Working Party that builds on and reinforces the existing pharmacogenomics group. 
Ensure data are managed and analysed within a secure and ethical governance framework. Engage with initiatives on the implementation of EU data protection regulations to deliver data protection by design, engage with patients and healthcare professionals on data governance, and establish an Ethics Advisory Committee.
	Subgroup relevance
	Regulatory Acceptability.
	Potential collaborators
	Data Analytics subgroup.
	Data source/accessibility
	All data domains.
	Data privacy issues
	If, only indirectly.


1. Topic description
Brief statement of perceived problem:
The upcoming use of Big Data strategies, as the use of AI or algorithm driven analytical methods, holds huge promises for improving development and use of medicinal products as well as their manufacturing.
New data sources such as proteomics data, holding great promises for improving the development of new treatments and healthcare. However, requirements on data quality and new standards have to be defined for their use in the regulatory context.
The nature of the knowledge needed will require establishing additional and appropriate expertise within the European regulatory network. The structure of existing working parties, SAGs and committees has to be revised and extended in order to deliver the expert advice needed for the implementation of the core tasks of the European regulatory system.
What are the main technical and scientific issues to be addressed?
There are three main tasks are proposed by this initiative:
Establishment of the HMA-EMA Big Data Steering Group to guide implementation of the BDTF recommendations.
Reorganisation of two existing working parties (Methodologies Working Party, Omics Working Party,), building on the existing working party structure. 
Establishment of the Ethics Advisory Committee.
Detailed information is provided in the objectives section below.
Identifying what data is required 
The identification of required additional expertise will become a continuous activity, as this a fast moving field and modifications may become necessary over time.
The current relevant information about additional required ‘Big Data’ expertise can sourced from this report and additional reports issued by the subgroups of the BDTF.
An analysis of the expertise and capacities of existing committees SAGs and WP is available from EMA sources. 
Objective and expected outcome of proposed recommendation:
Objectives
Establishment of the HMA-EMA Big Data Steering Group to guide implementation of the BDTF recommendations.
Reorganisation of two existing working parties (Methodologies Working Party, Omics Working Party), building on the existing working party structure. 
Establishing a Methodologies Working Party that encompasses biostatistics, modelling and simulation, extrapolation, pharmacokinetics, real world data, epidemiology and advanced analytics (bioinformatics, algorithms, ML and AI). 
Establishing an Omics Working Party that builds on and reinforces the existing pharmacogenomics group.
Establishment of new Ethics Advisory Committee.
The new Ethics Advisory Committee will to ensure data are management and analysis are implemented within a secure and legally compliant ethical governance framework. 
Expected outcome: 
By implementing this proposal, the European regulatory system will ensure preparedness for future tasks and responsibilities in the context of Big Data. Furthermore, with these initiatives the European regulators ensure an innovation-friendly environment for the development of novel treatments, for the benefit of patients and for strengthening European competitiveness. 
Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
As Big Data, strategies and AI are versatile tools and can be applied for a broad variety of tasks and objective to address research questions or to be used in the (clinical) development and application or the manufacturing of medicinal products. Thus, NCAs, EMA and further relevant regulatory organisations are concerned.
The maturity of used Big Data strategies and AI methods is different for different applications. Currently, Big Data strategies and AI methods are predominantly used in research, but first regulatory use cases are evolving such as algorithm driven methods are used in the manufacturing of medicinal products. Thus, for these areas a benefit of improved ‘Big Data’ expertise is expected to have a benefit even in short- and mid-term.
However, the promises hold by these innovative technologies are huge. Thus, areas -such as the use of omics methods for the analysis of (Prote) Omics data- may not be mature enough in the moment. However, in case robust and stable methodology is established, these methods have the potential to significantly increase our knowledge and our capabilities to develop and efficiently use innovative treatment concepts. In addition, these areas would benefit from informed advice from regulatory bodies, latest in the mid- and long-term.   
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
The focus is on committees or working parties. However, this addresses indirectly also the available expertise within the EU regulatory network. Furthermore, specific knowledge, e.g. expertise in specific fields of advanced analytics (bioinformatics, algorithms, ML and AI) maybe provided by groups of NCAs or specific partners of the European regulatory network.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
The relevant landscape is the European regulatory network, including the committees, SAGs and working parties.
d. Does the proposal relate to or potentially complement existing regulatory activities?
The proposal complements existing committees, SAGs and working parties.
Furthermore, the proposal complements the activities related to the fiche ‘16. Establish a dedicated AI & Innovative analytics (IA) working group (WG)’.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Due to improved knowledge and expertise of the European regulatory network, improved and better-targeted guidance can be provided to scientists and developers of advanced analytics (bioinformatics, algorithms, ML and AI) methods and developers of innovative treatment concepts applying these innovative methods.
As efficient regulatory advice is required for timely access to innovative treatment methods, the improved advice from the European regulatory network has the potential substantially improve the time to market. 
f. Given the new construct, which industries and which regulators are likely to most benefit?
Pharmaceutical, but also diagnostics and medical device industry.
g. How would the project impact on/add value to/improve our processes?
As expertise and knowledge in relevant areas would be improved, there would be a direct impact on regulatory advice and a benefit for improving capacities to improve regulatory procedures and pathways.
h. How would sustainability of the initiative be assured?
By establishing a framework delivering the additional required ‘Big Data’ expertise, via existing or new, committees, SAGs and working parties the infrastructure for on-going review and revise of capacities would be given. This would sustain the activities.
i. What are the risks and issues?
As the required information and expertise is available within the Big Data Taskforce itself and the European regulatory network the project risks for the initial analysis (Step I) is limited.
As a dully and comprehensive analysis, taking into account feasibility and resources is planned, also the risks for the implementation of the recommendations is considered limited.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
There is a direct link between the proposed Methodologies Working Party to fiche ‘16. Establish a dedicated AI & Innovative analytics (IA) working group (WG)’. As these proposals addresses the structure of working parties and working groups, there is no direct link to further recommendations of other subgroups. However, on the level of individual initiatives, projects or evaluations of products and methods there will be links after the implementation of these proposals. 
h. Was the proposal prioritised by stakeholders through the public consultation?
Yes – improving the preparedness of the European regulatory network is a crucial requirement for establishing the use of Big Data strategies for improving healthcare in the regulatory context. 
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
5 
3. Feasibility
a. Level of effort required to deliver the initiative?:
Details have to be determent – however, due to limited project risks, the feasibility is considered high.
b. What is the time for delivery?
2 – 3 years.
c. When will benefits of the recommendation be realised? Are they measurable?:
As the establishment of the new HMA-EMA Big Data Steering Group and the establishment/revision of different working parties are concerned, the benefits of this proposal will become realised stepwise. The proposed improvements of the EMA working party structure will have an impact on different core activities of the European regulatory network. These are related to the efficacy or regulatory procedures and quality of assessment as well as by improving the quality of Scientific Advice on the product level, but also with regards to innovative methods. A measurable element could be the improved quality, increased use and satisfaction of applicants in the context of Qualification Advice procedures addressing Big Data methodologies.
d. How does the proposal relate to or potentially complement activities?
The proposal would essentially support activities of the BDTF and the HMA-EMA Big Data Steering Group as well as further initiatives of the European regulatory network which are in scope of the new/revised steering group and working parties, by providing and improving expertise and capacities in the fields.  
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
As the proposal addresses the working party structure of EMA, there is no direct link. However, on the level of individual initiatives, projects or evaluations of products and methods there may be links in the future. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
5
4. Required resources
a. What are the required resources for the initiative?
The proposed initiative requires resources for 3 main tasks:
Establishment of the HMA-EMA Big Data Steering Group to guide implementation of the BDTF recommendations.
Reorganisation of two existing working parties (Methodologies Working Party, Omics Working Party), building on the existing working party structure. 
Establishing a Methodologies Working Party that encompasses biostatistics, modelling and simulation, extrapolation, pharmacokinetics, real world data, epidemiology and advanced analytics (bioinformatics, algorithms, ML and AI) 
Establishing an Omics Working Party that builds on and reinforces the existing pharmacogenomics group.
Establishment of new Ethics Advisory Committee.
The new Ethics Advisory Committee will to ensure data are management and analysis are implemented within a secure and legally compliant ethical governance framework. 
b. Human (estimated number of FTES):
1.) Establishment of the HMA-EMA Big Data Steering Group to guide implementation of the BDTF recommendations:
1coordinator FTE (EMA) 1 chair (NCA).
7NCA members, 0,25 FTE/NCA.
2 annual face-to-face meetings.
Virtual meetings on a monthly basis. Secretariat shared and absorbed by EMA/HMA.
2.) Reorganisation of two existing working parties (Methodologies Working Party, Omics Working Party), building on the existing working party structure. For the consolidation of EMA, expert groups to better support big data needs there are foreseen:
9 meetings (2 days x 35 experts) for 2020 - 3 meetings (start Q4 2019).
Needs for additional NCA members and external experts: TBD.
Virtual meetings and secretariat will be absorbed by EMA.
3.) Establishment of new Ethics Advisory Committee: 
2 FTE (1 coordinator, 1 legal expert).
7NCA members, 0,25 FTE/NCA.
2 annual face-to-face meetings.
2 work shops (1xYear 1 and 1xYear2).
6 EU missions.
c. What skill set is required:
Data scientists such as biostatistics, modelling and simulation, extrapolation, pharmacokinetics, real world data, epidemiology and advanced analytics (bioinformatics, algorithms, ML and AI), Omics/Genomics experts, ethics and legal expertise, regulators.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Funding for the establishment and continued logistic support 35 000 EUR per working group.
e. Timescale of delivery in terms of costs – breakdown across years
2 to 3 years.
f. Are the potential funding partners:
No – the implementation, management and routine activities of steering and working groups is entirely a core activity of the European regulatory network. 
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5 – The recommendation has been identified as priority by the Regulatory Acceptability Subgroup.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Once the scope and formats for initiating new committees and working parties are defined, these modifications should be communicated to the general public and further relevant audiences, see below. If possible, this communication should be should be included in a comprehensive communication providing information about changes of existing committees, SAGs and working parties.  
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
The key message for the communication should be that the European regulatory system implements these measures in order to improve preparedness for future tasks and responsibilities. Furthermore, with these initiatives the European regulators ensure an innovation-friendly environment for the development of novel treatments, for the benefit of patients and for strengthening European competitiveness. 
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Besides providing this information to the general public main targeted audiences would be pharma industry, SMEs active in relevant areas, academia, and regulatory agencies.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
As data privacy issues are considered only indirectly relevant, there have been no potentially sensitive issues been identified.


Regulatory Acceptability subgroup recommendation: 
[bookmark: _Toc30075775]Improve the quality of studies by delivery of transparency in reporting of study methods and study results using big data – build on the EU – PAS database as a public register for big data studies
	Strategic goal
	Improve the quality of studies by delivery of transparency in reporting of studies using big data and. 
	Core recommendation
	Promote transparency of reporting which should include a clear justification of database choice, study design and subsequent protocol changes (#10) [Regulatory acceptability subgroup recommendation 6].
	Subgroup relevance
	Regulatory Acceptability subgroup.
	Potential collaborators
	ENCePP, Clinicaltrials.com, WHO portal on clinical trials, International societies including ISPE and ISPOR.
	Data source/accessibility
	Relevant to all big data types. Most advanced for real world data.
	Data privacy issues
	Registration of studies will likely require contact details for the principal investigator. Regulatory submission of studies will include personal data of investigators and study subjects.


1.Topic description
Brief statement of perceived problem:
Currently there is variability in the level of transparency of reporting of studies. This applies to reporting in regulatory submission but also in a lack of public registration of such studies (the later being most common for real world evidence studies).
What is the regulatory gap? What are the main technical and scientific issues to be addressed:
Both for regulatory assessment and for public knowledge there is a need for transparency of database choice, study design, protocol changes, study governance, management of conflicts etc. The level of detail will need to be greater for regulatory submission than for public posting / registration.
Objective and expected outcome of proposed recommendation:
By ensuring high levels of transparency to the regulator and to the public, the quality of studies will be driven up. Two main outputs:
guidance on the format and content of regulatory submissions based on big data.
public registration of studies based on big data.

2.Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
Clarity on the level of detail about a study that needs to be submitted to regulators is an absolute necessity for deliver regulatory acceptability. Public transparency will build confidence and trust, will minimise unnecessary duplication of studies and will enable sharing of best practice on methodology selection.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
The proposal cuts across the three spheres.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
Relevant to regulatory submission are existing EU requirements for submission of study data (including Annex 1 of Directive 2001/82/EU), draft guidances from other regulators including FDA (https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submitting-documents-utilizing-real-world-data-and-real-world-evidence-fda-drugs-and-biologics?utm_campaign=SBIA%3A%20%E2%80%9CSubmitting%20Documents%20Utilizing%20Real-World%20Data%20%28RWD%29%20and%20Real-&utm_medium=email&utm_source=Eloqua).
Most relevant to public submission is the EU PAS register, which could meet the basic needs for posting and with enhancement could potentially meet the needs across all big data types: http://www.encepp.eu/encepp_studies/indexRegister.shtml.  
d. Does the proposal relate to or potentially complement existing activities?
See section c.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
By supporting regulatory acceptability of evidence from big data the diverse data can enrich decisions on the authorisation of new medicines.
f. Given the new construct, which industries and which regulators are likely to most benefit?
The benefits will apply most to new innovative products where the need for knowledge is greatest. 
g. How would the project impact on/add value to/improve our processes?
Clarity of the detail to be included in regulatory submissions will reduce the number of enquires on what and how to submit and will drive up the quality of assessment by enabling assessors to see consistent presentation of study and data. Industry would benefit through delivery of clarity. 
h. How would sustainability of the initiative be assured?
A guidance document should be ‘owned’ by a relevant expert group (likely on real world evidence) in the EMA committee / EWG structure. For public registration, if the existing EU PAS Register is leveraged then EMA would be responsible for maintaining the database, as is currently the case. Sustainability of the later would be supported by a pragmatic / minimal change approach to the register.  
i. What are the risks and issues?
For the guidance, we should note that other authorities are currently developing guidance and we should minimise divergence as much as possible (this would increase the effort in drafting as we would need to consider the other draft guidance and likely teleconference with other regulatory authorities). For the public registration, if the EU PAS Register is leveraged then big data study registration can start immediately. However, if stakeholders insist on functionality and data fields that don’t current exist then this would require IT enhancement that would need to be resourced, and that resourcing would need to be secured.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
To be completed on 15 May at the face to face meeting. 
h. What the proposal prioritised by stakeholders through the public consultation?
To be completed on 15 May at the face to face meeting. 
Provide a score for Strategic importance (scale 1-5)?
5
3.Feasibility
a. Level of effort required to deliver the initiative?:
Regulatory guidance is achievable in a 12 to 18-month timeframe as long as the time of relevant EU network experts is secured. 
The EU PAS Register can be used immediately (with some accompanying explanatory notes on the website, and underpinned by the regulatory submission guidance). Enhancements to the EU-PAS Register would require a specific IT project and assuming that requirements gathering started in Q4 2019, new functionalities would not be delivered before 2021 at the earliest.
b. What is the time for delivery?:
Guidance: 12 – 18-months.
EU-PAS Register – immediate if no new requirements. Minimum 24-mnths if databases changes required.
c. When will benefits of the research be realised? Are they measurable?:
Benefits from guidance should start to be realised as soon as consultation on draft guidance is launched (e.g. mid 2020). Benefits will accelerate once the final guidance is published (e.g. Q1 2021). Benefits could be measures through scoring of the quality of study submissions in MAAs.
Benefits from public registration are already evident from the postings already occurring for RWE studies in the EU PAS Register. Use of the Register could be measured very pragmatically by counting the number of new studies registered.
d. How does the proposal relate to or potentially complement activities?
Unclear questionClick here to enter text.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
See above. Other regulators are developing guidance on submission of certain big data types, notable real world data. For public posting ISPOR, ISPE and potentially other international societies are interested in developing best practice. EU PAS Register is the obvious existing resource as it was designed for observational (real world) studies. It would need to be assessed for studies based on other big data study types. 
f. Provide a score for feasibility (scale 1-5)?
5 for guidance.

4. Required resources
a. What are the required resources for the research initiative?
0.5 FTE for 12-months (6-months: gap for consultation: 6-months)to develop the guidance.
0.25 FTE to maintain the EU PAS Register. Larger FTE and IT cost is enhancements required (to be determined).
b. Human (estimated number of FTES):
See poin a.
c. What skill set is required:
Expertise in big data for the guidance and project management expertise if IT enhancement pursued.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
For guidelines – salary of 0.5 FTE + costs of 2 meetings of the proposed expert group (estimate Euro 40,000).
For the public register – salary of the maintenance staff (0.25 FTE). If enhancements then needs to be costed but could range upwards from Euro 100,000.
f. Are the potential funding partners:
No.

5. Level of prioritisation
a. Enter a score for prioritisation (1-5) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5 for guidance which is essential for regulatory acceptability.
4 for public register –could be ‘quick win’ if rebranded to encompass the spectrum of big data studies.




Regulatory Acceptability subgroup recommendation: 
[bookmark: _Toc30075776]Tailoring and encouraging qualification advice for ‘BigData’ applications
	Strategic goal
	Regulatory acceptability
	Core recommendation
	Encourage use of EMA qualification procedures to:
Facilitate regulatory input into data related initiatives such as multicounty registry platforms – including aspects of data processing / data findability.
Facilitate discussions within the regulatory setting on the acceptability of big data in different settings.
Document the utility of specific data sources for regulatory decision making.
Document the regulatory acceptability of specific methods of analysis or data collection which could apply to big data, such as machine learning, deep learning and artificial intelligence.
	Subgroup relevance
	Regulatory Acceptability.
	Potential collaborators
	SAWP, BSWP, and eventually other WPs depending on the issues.
	Data source/accessibility
	Provided by the Applicant when submitting the request.
	Data privacy issues / Commercially Confidential Information (CCI)
	No – unless external experts are needed to advice on methods that are new to the regulatory network. Since the use of big data is new to the regulatory setting, it is possible that there is currently a lack of expertise in relevant areas. 



1. Topic description
Brief statement of perceived problem:
The EMA offers scientific advice to support the qualification of innovative development methods for a specific intended use in the context of research and development (R&D) of medicines. The advice is given by the Committee for Medicinal Products for Human Us (CHMP) on the basis of the recommendations of the Scientific Advice Working Party (SAWP). In particular, the established workflow for EMA Qualification Advice[footnoteRef:23] procedures is suitable to initiate and enhance an early dialog between developers and the European regulatory network. This system can play a growing and essential role for the evaluation of the acceptability of Big Data methodology for intended regulatory uses.
Based on the outcome of the procedure, the Applicant receives a CHMP Qualification Opinion or a CHMP Qualification Advice. The opinion provides a clear statement about the suitability of the proposed method. The advice is given when the proposed method is promising although needs further development. In this case, a Letter of Support can be issued by the EMA.
It is considered that there is a lack of use of Qualification Advice, probably due to lack of awareness and / or different and currently limited needs from Sponsors and Applicants. However, since there is currently very little regulatory guidance related to Big Data, there is an opportunity here for Applicants to engage with regulators to discuss new approaches to make use of Big Data in regulatory submissions. 
Qualification Advice related to Big Data also gives the regulator the opportunity to follow current scientific developments and thus, to initiate general considerations for regulatory acceptability. At the moment, providing regulatory guidance is difficult as there is a lack of knowledge about possible scenarios using Big Data in academic research and industry development projects.
What is the regulatory gap? What are the main technical and scientific issues to be addressed?
Even if EMA Qualification Advice is considered as a very suitable instrument for the evaluation of methods and tools for regulatory purpose, the use of this instrument is currently limited. The reasons for the lack of use of the EMA Qualification Advice and the development of recommendations to tailor the EMA Qualification Advice for evaluating Big Data strategies and methods will be addressed under ‘Objectives’ below. The recommendations will improve the effectiveness of this regulatory instrument in general, but there will be a specific focus a Big Data methodology.
There is also little experience in the system providing advice on Big Data. The European regulatory network needs to make use of the expertise already available within the network to the best extend, in order to address current and future requests for advice. Furthermore, knowledge gaps and the needs for expertise required in the future have to be identified. Measures have to be implemented to ensure that the internal knowledge and knowhow will cover the needs for current requests for Qualification Advice procedures, and those which can be expected in the near future. The lack of experience with Big Data in the regulatory setting is addressed by different sections (references) and recommendations of this report (references). 
Additionally, the European regulatory network needs to think ahead to improve preparedness in the mid- and long- term, in order to provide efficiently Qualification Advice of high quality. Appropriate ‘horizon scanning’ measures have to be implemented to ensure   mid- and long preparedness. Continuous follow-up has to be established, for keeping the European regulatory network updated regarding upcoming developments with regards to innovative Big Data strategies. Also measures to improve preparedness are addressed by different other sections (references) and recommendations of this report (references).  
Objective and expected outcome of proposed recommendation:
Encouraging the use of EMA Qualification Advice for methods related to Big Data will help both the Applicants and the regulators moving forwards together when thinking of how to implement these innovative methods and data sources. 
It is understood, there are different reasons for the currently limited use of EMA Qualification Advice, depending on the group of applicants. A first overview of these reasons is provided below, attributed to the currently identified main stakeholders:
Pharmaceutical Industry and SMEs
Due to the open publication policy for Qualification Opinions, there is a perceived lack of insurance of confidentiality, in order to protect CCIs. To increase the use of Qualification Advice by Industry, suitable measures have to be implemented. However, the justified interest to protect CCI should be balanced to the justified interest of making information publicly available. The publicly available opinions do enable a broader discussion also involving e.g. academic researchers and groups. This is even more important in a very innovative rapidly developing field like the methods and strategies used for Big Data approaches. Efficient incentives should be developed to encourage the agreement of Applicant to make the Qualification Opinions publicly available. 
Lack of need / incentives: There is no formal requirement that methods should be qualified before their use for regulatory purpose, e.g. during clinical development. The establishment of potential regulatory bottle-necks by introducing additional requirements should be avoided. However, incentives which may provide a support for a more efficient development and an actual reduction of development risks could be very valuable for the pharmaceutical industry. The question is how this can be substantiated and efficiently communicated.
Administrative hurdles: There is a perception that lag times before Qualification Advice meeting or related to the procedure unnecessarily prolong the workflow (such as long time for evaluation and authorisation of the final opinion). This may be dependent on operational issues / practicalities, but can also be related to lack of capacities/expertise of the NCAs.
Further issues to be identified by reaching out to relevant stakeholders.
Med. Tech. Industry
There is currently no central procedure for the approval of medical devices in Europe. Thus, the evaluation of medical devices is not a mandate of EMA. However, there are relevant links, such as the use of the device/technology during the clinical development of medicinal products or the intended use in the context of companion diagnostics. Furthermore, there is a growing number of products who comprise functionalities and characteristics of both, medical devises and medicinal products. 
For the Med. Tech. Industry there might be a lack of clarity about the regulatory mandate of EMA (this may apply especially for the huge number of medium size and small companies in this sector).
Lack of awareness of the possibility to request for EMA Qualification Advice.
Lack of need / incentives: There is no formal requirement that methods should be qualified before their use for regulatory purpose, e.g. during clinical development.
CCI concerns, see also above. 
Further issues to be identified by reaching out to relevant stakeholders.
Academic Applicants and Non-for-profit Organisations
Lack of awareness of the possibility to request for EMA Qualification Advice.
Lack of incentives: Even if academic research & development projects are frequently highly and directly relevant for regulatory purposes, academic research has generally not the objective to develop marketable products. Thus, ‘classic’ incentives which regulatory agencies can offer (with the exception of fee reductions or wavers) do not provide considerable valuable. There is the need to establish academic recognition (other than publication in peer-reviewed journals) for the achievement of regulatory milestones. Different stakeholders, such as academia itself, but also funding agencies need to be involved in this discussion. A better and more direct involvement of academic groups and scientists, working on regulatory relevant projects, is a main objective.
Further issues to be identified by reaching out to relevant stakeholders. 

Implementation:
In order to develop efficient recommendations, addressing the objectives listed above a comprehensive analysis of the reasons for the current limited use of EMA Qualification Advice is required. This knowledge is also needed for an informed discussion with the relevant EMA departments, as well as involved committees and working parties. This task/core recommendation will be implemented in 3 phases:
1) Analysis Phase:
During the initial phase, all available documents (e.g. relevant stakeholder consultations) and information will be analysed. Furthermore, it will be necessary to reach out to (representatives of) relevant stakeholders, but also relevant EMA departments, as well as involved committees and working parties. The results of the analysis will be summarised in a short but concise report. 
2) Coordination Phase:
The results of the analysis will inform the discussions during the coordination phase with relevant committees, working groups and departments, but also NCAs. The aim is to identify efficient and feasible measures to reach the objective ‘Tailoring and encouraging Qualification Advice for Big Data applications.
3) Conclusions and Recommendations:
The conclusions and recommendations will be summaries in a draft report which will be circulated for comments to the relevant internal stakeholders (xxx). After taking into account and addressing the provided comments the final report summarising the conclusions and recommendations will be issued. 

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
There is no extra preparation required, as the EMA Qualification Advice is already in place.  However, since these procedures are assessed at SAWP, coordination with SAWP is necessary in order to assure that the needed resources could be allocated. It should also be considered whether there is already Big Data expertise internally available in the system or whether there is the need to pool experts (both internal and external) in different areas who could be contacted depending on the scope of Qualification Procedures.
The proposal helps the European regulatory network to cope with future innovation by initiating discussing with academia and Industry early on innovative ideas regarding the use of Big Data. This allows regulators timely to think about the general and specific requirements, discuss them at SAWP to get input from all interested parties, and eventually issue an Qualification Opinion that represents the views of all member states.  
Both, researchers and developers, as well as the regulatory system will benefit: For instance, regulatory Agencies will require fewer resources, in case as a subsequent submission is based on the method(s) which have been already evaluated in the context of previous Qualification Advice procedures. 
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
SAWP and EMA. In some cases collaboration with FDA is expected.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
EU level and international since it is possible to apply to SAWP where EMA and FDA give the same answer. Many Sponsors apply for National scientific advice, which could be handled as Qualification Procedure. Communication among NCAs and SAWP/EMA is necessary to identify those cases.
d. Does the proposal relate to or potentially complement existing activities?
Yes, since the procedure is already in place.
e. How does the proposal potentially improve the timing of access of new drugs to patients?
It will reduce time during the assessment since the methodology was already scrutinized by the SAWP and it was exposed to public consultation.
f. Given the new construct, which industries and which regulators are likely to most benefit?
Everyone, however more work for SAWP and BSWP is expected. 
g. How would the project impact on/add value to/improve our processes?
It will add value since the Applicant will be reassured at an early stage whether the European regulatory network considers a Big Data method or strategy is fit to purpose - or not. 
It will improve our processes by already forming opinions on innovative uses of Big Data which can then be applied to any future application. 
h. How would sustainability of the initiative be assured?
The system is already implemented, however it is not used to its potential extend. By increasing the use of Qualification Advice also the volume of respective fees will increase which will ensure sustainability. 
i. What are the risks and issues?
Similar risks as any Scientific Advice, they are given considering the information provided by the Applicant at the time of the Scientific Advice submission. Contexts and state of the art can change at the time of the actual applications.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
Yes. Overlap with this subgroup first, as the fiche on developing regulatory guidance for bigdata is relevant here. The qualification advice should not disagree with the guidance being developed. Potentially also overlap with training subgroup and analytics in terms of the expert advice that will need to be provided for the qualification. Potentially other subgroups too.   
h. What the proposal prioritised by stakeholders through the public consultation?
Indirectly, all stakeholders asked for clear information about regulatory acceptability of Big Data approaches. 
Provide a score for Strategic importance (scale 1-5)?
5

3. Feasibility
a. Level of effort required to deliver the initiative?
Feasible, as the procedure is in general in place. However, extra resources as well as additional expertise and capacities will be needed. 
b. What is the time for delivery?
18 months for the implementation of the 3 project phases (Analysis, Coordination, Conclusions and Recommendations), see above.
c. When will benefits of the research be realised? Are they measurable?
Yes: An improved Qualification Advice procedure will increase the number of Qualification Opinions. This will on the one hand increase the timely and efficient use of qualified Big Data approaches in the development and the effective application of medicinal products. On the other hand, the improved ‘horizon scanning’ will increase the preparedness of the European regulatory network. Thus, innovative technologies can be supported by high quality advice which will reduce the time until these approaches become available for their intended use. Furthermore, these experiences may inform for further regulatory mandates and tasks, such as the development of regulatory guidance. As a consequence, the time of assessment will be reduced and an innovation friendly environment will support the development of these innovative technologies in Europe.
d. How does the proposal relate to or potentially complement activities?
The proposed Qualification Advice procedure tailored for Big Data approaches will, for example, inform for the implementation of other regulatory mandates and tasks see above.  
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
N/A 
f. Provide a score for feasibility (scale 1-5)?
5

4. Required resources
a. What are the required resources for the initiative?
Resources are mainly required for the implementation of the 3 project phases, as described under section 2. Additional technical support and expertise from SAWP, BSWP and other WP such as modelling and simulations is required during the coordination phase and for the review or the draft for the final report.
b. Human (estimated number of FTES):
1.5 FTES during the implementation phase of 18 months.
c. What skill set is required:
Experience in the regulatory system for implementation and project management.
Expert experience level in the relevant Big Data topics and general experience in the implementation of Qualification Advice procedures.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
N/A
e. Timescale of delivery in terms of costs – breakdown across years
The project will be implemented in 18 moths.
f. Are the potential funding partners:
N/A
5. Level of prioritisation
a. Enter a score for prioritisation (1-5) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
5
The recommendation has been identified as main priority by the Regulatory Acceptability Subgroup

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
The following updates of web pages and documents should be implemented:
The web page for Qualification Advice[footnoteRef:24] (and related EMA/EC web pages and links, accordingly) should be updated and a specific focus on Big Data related methods and strategies should be included. [24:  https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-advice-protocol-assistance/qualification-novel-methodologies-medicine-development ] 

The document ‘Essential considerations for successful qualification of novel methodologies’[footnoteRef:25] should be updated (can be implemented timely) – including relevant provisions regarding Big Data. [25:  https://www.ema.europa.eu/en/documents/other/essential-considerations-successful-qualification-novel-methodologies_en.pdf ] 

The guideline ‘Qualification of novel methodologies for drug development: guidance to applicants’[footnoteRef:26] should be revised and updated (mid-term objective) – including relevant guidance regarding Big Data methodologies and strategies. [26:  https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/qualification-novel-methodologies-drug-development-guidance-applicants_en.pdf ] 

c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharmaceutical industry, academia, regulatory agencies etc.)? The audience may be different for the different messages?
There should be targeted reach out and -if possible- a targeted communication and coordination with the following stakeholders:
Academic researchers and groups active in relevant fields.
Funding bodies; public, private and charity.
Pharmaceutical Industry.
m-health / e-health developers.
Med. Tech Industry.
 d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
No




Research initiatives subgroup recommendation: 
[bookmark: _Toc30075777]Hackathon to develop AI-based prediction of ADRs from clinical and genomic data 
	Strategic goal
	Research on improved prediction of serious unexpected Adverse Drug Reactions: Development of artificial intelligence-based approaches to assess pharmacological data, personal clinical data and genomic data.
	Core recommendation
	It is proposed to assess the opportunities to support the development of an AI approach,  investigating ADRs in connection with clinical and genomic data – including addressing research questions concerning the validity of these new methodologies, the needs for data standardisation and data sharing, the recognition EMA of existing clinical genomics resources and the potential risks in a regulatory context as well as the legal and ethical ramifications of the application of such technologies.
Investigations on methods to link pharmacovigilance data sources with other real world clinical and non-clinical data sources are proposed.
Another recommendation is the optimisation in data sharing and linkage of phenotypic and/or treatment parameters to genomics datasets demonstrating the value of genomics/clinical big data analyses for medicines regulation.
	Subgroup relevance
	Research initiatives, data standards and quality, data analytics.
	Potential collaborators
	Multiple: Academia and scientific societies (in the field of genomics, IT, pharmacology), NCAs within & outside Europe, national data protection agencies, existing consortia and infrastructure in the field of clinical genomics (GA4GH, ELIXIR, ClinGen).
	Data source/accessibility
	EudraVigilance data + clinical data other data TBD.
	Data privacy issues
	Data can be codified to maintain patient anonymity.


1. Topic description
Brief statement of perceived problem:
Adverse drug reactions (ADRs) have been defined as unintended, harmful reactions caused by a drug intake under normal conditions. The occurrence of ADRs has been recognized to be a significant problem in public health. It remains important to quickly identify ADRs in order to be able to avoid those. Mostly, the detection of ADR is based on spontaneous reports. 
To improve the ADR detection we aim to promote research on exploring and developing novel methods; it is planned to open a call for research in this area. Novel strategies for the identification and prediction of ADRs will be elaborated. These strategies comprise the linkage of different types of data sets. Human genomic data, health data, clinical outcome data and pharmacological data will be gathered and evaluated. The detection and prediction of ADRs will be performed with the application of Artificial intelligence tools. These tools shall be developed, tested and validated. A hackathon will be organized during a six-month period to fulfil these objectives, hosted by EMA. Stakeholders from various (clinical) research institutions, regulatory agencies and –omics consortia will be invited to participate. EudraVigilance data in combination with other already existing or simulated genomic and clinical data will be utilized in an AI-framework. The novel approach will provide advantages in the prediction in the pre- and post-authorization process of a drug by combining different types of data sets.
What are the main technical and scientific issues to be addressed?
The main issue is to develop and test strategies to enhance the drug efficacy and safety by predicting (rare) ADRs. To achieve this, the focus of research will be set on new technological approaches and data linkage. A main goal is to develop machine-learning based tools, which will detect and predict Adverse Drug Reactions. Personal clinical data and genetic data in combination with pharmacological data might be evaluated. Personal clinical data will include information such as the health status, age, gender, medication, clinical history of human individuals. Genetic data comprise human genomic sequences, epigenetic factors, human transcriptomic data. The data are generated by next generation sequencing (NGS), a method for automated rapid high-throughput DNA sequencing that is more and more applied in diagnostics. Furthermore, in vitro data about drug characteristics like ingredient combination, dosage form, application type or substance interaction will be included.
In cooperation with clinics hosting a central patient management and diagnostics unit, anonymized data from individual patients (personal clinical history, drug prescription, etc.) for a specific type of disease (f. ex. oncology) and related diagnostic parameters (as genomic data) could build an adequate basis for the analysis. An interesting approach to follow could be the linkage of those individual patient data with pharmacological and pharmacovigilance data to assess the efficacy of a certain medication or the occurrence of ADRs at individual patient’s level. The development of a computational model, which provides the ability to predict or detect ADRs based on a linked dataset could be pursued. Until now, some studies link human genomic data with human health data to unravel the genetic context of a disease. First attempts were made in research on personal medicine. However, the knowledge about the effects of genomic variation, individual health status as well as clinical history on treatment efficacy and safety is extremely limited. Early detection of ADRs or the prediction of a drug inefficacy in the post-marketing phase of a drug could minimize negative effects on individual health. For future studies it is interesting to address pharmacological data next to human genome analysis and health data.    This research initiative will also be an opportunity to explore the existing issues related to data sharing and data standardisation in the field. Collaboration with existing infrastructures/consortium will hence be essential, for instance with ELIXIR and GA4GH, to identify the major pitfalls related to this issue (regulatory role, ethics, data safety and availability/sharing etc.). In particular, a data management/sharing plan will be elaborated at the start of this research initiative. This will serve as a template for future regulatory standards in other contexts (e.g. MAAs).
Identifying what data is required: 
Personal clinical data (health status, clinical history, age, gender, medication).
Human genetic data (next generation sequencing data like genomic, epigenetic and    transcriptomic data sets).
Pharmacological and pharmacovigilance data.
Data on Drug-target interaction, drug-drug interactions.
Drug characteristics like ingredient combination, dosage form, application type or substance Interaction.
Clinical outcome data.
Objective and expected outcome of proposed recommendation:
Objectives:
Within the pre- and post- authorization phases of drugs, it is important to detect (potential) serious unexpected Adverse drug reactions (ADRs) which are a significant problem in public health. The application of computational methods in the improvement of the ADR detection will be compiled in a working group and research opportunities shall be identified.  Novel strategies for the identification and prediction of ADRs will be explored and developed. The goal is to combine different types of data sets to be able to achieve a precise prediction of the drug efficacy and its ADR. Real-world data from human genetics, health status, clinical history and clinical outcome as well as from pharmacological analyses will be linked. A similar approach was set up within the FDA’s real-world evidence Program, whose framework paper was published in Dec. 2018. The potential for the application and evaluation of computational (f. ex. Artificial Intelligence) tools will be estimated during a 6 month period comprised of two intensive hackathons hosted by EMA and including interdisciplinary expertise from clinical, genomic, data science, IT, pharmacology and regulatory fields.
Expected outcome: 
The expected outcome comprises the development and evaluation of computational (as artificial intelligence-based) tools linking different types of data sets to achieve an enhanced precision in the prediction of serious unexpected Adverse Drug Responses. Another outcome will be the initiation, alongside with other existing consortia and institutions, of a data management and sharing plan, which will promote appropriate measures for data standardisation and repository platforms from a regulatory point of view. This could simply consists in the recognition by EMA of certain existing consortia as regulatory-grade clinical genomics database, for instance in the same way FDA recently recognized ClinGen Assertions in ClinVar.

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
Drug safety. 
Pharmacovigilance.
Clinical genomics.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
Intersection between (clinical) research institutions and EU regulatory network.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
GWas, GA4GH, ELIXIR, ClinGen.
d. Does the proposal relate to or potentially complement existing regulatory activities?
TBD with EudraVigilance network?
e. How does the proposal potentially improve the timing of access of new drugs to patients?
Unknown, relates more to pharmacovigilance.
f. Given the new construct, which industries and which regulators are likely to most benefit?

g. How would the project impact on/add value to/improve our processes?
Given the second step which would focus on data-sharing and standardisation, it could considerably improve our processes and add to the value of pharmacovigilance data both in terms of research and regulation.
h. How would sustainability of the initiative be assured?
Through good coordination and planning, but the duration of the initiative (6months) makes its sustainability quite achievable.
i. What are the risks and issues?

j. Are there obvious overlaps with recommendations/actions from other subgroups?
Subgroup on data standardisation?
h. Was the proposal prioritised by stakeholders through the public consultation?
 
i.Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
3
3. Feasibility
a. Level of effort required to deliver the initiative?
Highly feasible given cooperation with other agencies/institutions/existing –omics consortia.
b. What is the time for delivery?
6 months
c. When will benefits of the recommendation be realised? Are they measurable?
After 6 months, results should be obtained as well as the development of a new AI methodology and templates for data sharing/standardisation which will have naturally emerged.
d. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
GWas, GA4GH, ELIXIR, ClinGen. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)? 4

4. Required resources
a. What are the required resources for the research initiative?
Moderate research project funding + hosting hackathon meetings + dedicated workforce.
b. Human (estimated number of FTES):
TBD 1 coordinator + 1-2 regulators part time so approximately 1.5 FTES for 1 year?
c. What skill set is required:
Artificial intelligence for health data analytics, bioinformatics/genomic and clinical research expertise.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Approximately 75-100 000 euros.
e. Timescale of delivery in terms of costs – breakdown across years
Delivery after 1 year.
Kick-off meeting/intensive hackathon during one week at the early stages (within the first six months of the initiative) where tasks will be assigned and a framework defined.
Regular TC meetings between the different research parties thereafter to facilitate progress.
Final Hackathon during one week at the end of the process (after approximately 6 months of work) where methodologies are tested and reports/templates for data standardisation and future potential regulatory activities defined.
f. Are the potential funding partners:
H2020?
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
3.

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes, to the relevant identified stakeholders at EMA and outside.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
Development of a methodological framework linking clinical, pharmacological and genomic data using AI. Elaboration of a data-sharing and standardisation plan from a regulatory perspective.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
Pharma industry, research institutions, regulatory agencies.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Data-sharing raises ethical issues when it touches patient data in particular genomic data.



Research Initiatives subgroup recommendation: 
[bookmark: _Toc30075778]Leveraging Individual Patient Data
	 Strategic goal
	To extend the European Regulatory Network’s scientific assessment to the analysis of individual patient data (IPD). 

	Core recommendation
	Investigate mechanisms to access IPD from Marketing Authorisation Holders.
Define and mandate data standards to applicants that ensure data quality, reproducibility and ease of use.
Increase the cooperation between NCAs and EMA to develop analytical capability in the network.

	Subgroup relevance
	Relevant for Data analytics subgroup.

	Potential collaborators
	EMA and relevant NCAs should conduct this in collaboration a role for select MAHs could also be considered for during the pilot scheme.

	Data source/accessibility
	IPD is held by the applicants and is currently shared by them with other regulatory authorities (PMDA and FDA). 

	Data privacy issues
	IPD is of high sensitivity and strong data protection schemes should be maintained throughout the analytical pipeline, from storage of the data to the results of the studies conducted by the network.



1. Topic description 
Brief statement of perceived problem:
Clinical trial data is submitted to EMA in module 5 of all marketing authorization application dossiers. EMA currently receives this data in the form of listings; these listings are in a Portable Document Format (PDF) that can either be searchable text or non-searchable embedded images. 
Individual patient data is already provided by marketing authorization applicants and sponsors, however the difference is that PDF listings are in a format that does not support or hinders data analysis. 
Contrasting aggregate data with IPD, information is already available based on aggregated pre-summarised data, but aggregate data will not be enough for subgroup investigations or model-based analyses. 
For the summary or analysis of continuous and time-to-event variables, the aggregated data does not contain detailed-enough information.
What are the main technical and scientific issues to be addressed?
The main technical and scientific issues to be addressed can be broadly grouped into three.
On one side, sourcing and maintaining the data is fundamental. IPD is highly sensitive data so some resistance can be expected from the data holders concerned about data security. Appropriate technological architecture is required, which means that human resources and adequate IT infrastructure would be needed. I addition, a dedicated data protection officers and legal team might be required to ensure data privacy compliance and overwatch.
On the other hand, the analytical skillset is also required. Analytical capabilities can be pooled across the network by creating dedicated competence centers or data labs but capacity building will also be required commensurate with the workload. 
Collaboration, organisation and prioritisation of work will be the other challenge. Early discussions to set up a competence centre to work with IPD need to define use cases (data quality, data fraud or error, or better understanding of effects), work-sharing approaches and best practices to ensure data security.
Identifying what data is required 
IPD of the studies submitted to support authorization procedures. The data may vary in amount and nature (e.g. wearables). It might be required to research/define data models that can be used as a default for data submission. An advantage of having a common data model is that it might allow for decentralised analytics, i.e. the network develops an analysis based on the data model and ships it to the data holders who can run the analysis without sharing the data (this however still provides room for error or fraud). 
Objective and expected outcome of proposed recommendation: 
Objectives: 
To extend the European Regulatory Network’s scientific assessment to the analysis of individual patient data (IPD). 
Expected outcome: 
Two expected outcomes are an improved understanding of trial data including endpoints and an increased ability to detect fraud or error. These in turn might also result in a better oversight of the benefit risk of medicinal products due to a faster detection of concerns. In terms of regulatory implications, it might also result in economy of regulatory procedures (if a concern is identified at authorization stage).

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with future innovation? Which areas of regulatory science are most likely to benefit from the recommendation?
The ability to access and analyse IPD will allow the EU regulatory network to better prepare for the assessment of ever more complex surrogate endpoints and high dimensional data (e.g. wearables). In addition certain submissions are already using machine learning models, some of which black box models, for which appropriate oversight might require access to IPD.
b. In which sphere does the proposal sit and why? Influencing; EU regulatory network; Committees or working party?
All of the above, as for the committee mainly CHMP and its BSWP.
c. What is the relevant landscape at a national, European or international level? Does the proposal relate to or potentially complement existing activities?
The proposal should lead to a pan European initiative. 
d. Does the proposal relate to or potentially complement existing regulatory activities?
A Reflection paper on the use of individual patient data in electronic format for the evaluation of benefit-risk of human medicines has been shared with the Management Board in December 2014. Work on this subject was suspended in the first half of 2015 following comments of several Management Board members expressing resource concerns. 
e. How does the proposal potentially improve the timing of access of new drugs to patients?
A better understanding of the trial, effects of the product and possible errors or even fraud is likely to ensure a faster analytical pipeline and economy of procedures. The ability independently analyse IPD data might allow for parallel analytics which currently are not possible (i.e. EMA and NCAs conducting subgroup analyses at the same time MAHs focus on addressing a list of questions). 
f. Given the new construct, which industries and which regulators are likely to most benefit?
Pharmaceutical industries, pharmacovigilance regulators, HTA-bodies.
g. How would the project impact on/add value to/improve our processes?
Please see under e).
h. How would sustainability of the initiative be assured?
This initiative requires funding to ensure the analytical, technological and legal resources are available. A pilot could however, be envisaged with minimum investment. Based on the learnings of the pilot a scale up could be considered.
i. What are the risks and issues?
A significant risk is of breach of data security and leakage of data through either malicious attacks or mistake. Another risk is that of lost opportunity, as there are limited resources for several possible research initiatives. This should however, be a minor risk as other regulatory authorities perform these activities and have not cancelled them.
j. Are there obvious overlaps with recommendations/actions from other subgroups?
No. 
h. Was the proposal prioritised by stakeholders through the public consultation?
No, but it would be unlikely to be as it is a paradigm shift for EMA and NCAs.
Provide a score for Strategic importance (scale 1-5 where 5 is highest)?
4
3. Feasibility
a. Level of effort required to deliver the initiative?
A pilot would require at least a year of a few analytical, technological and legal resources.
b. What is the time for delivery?
A pilot could be performed in 1-2 years.  
c. When will benefits of the recommendation be realised? Are they measurable?
The number of different analyses requested by rapporteurs and assessors might be a good surrogate to the benefits.
d. How does the proposal relate to or potentially complement activities?
Unknown.
e. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
Unclear. 
f. Provide a score for feasibility (scale 1-5; 1 = low feasibility; 5 = highest feasibility)?
5
4. Required resources
a. What are the required resources for the research initiative?
A pilot would require IT support to ensure appropriate technological architecture, legal to ensure data security and appropriate oversight, analysts during 1 to 2 years.
b. Human (estimated number of FTES):
3-5
c. What skill set is required:
Regulatory, legal, data science, biostatistics, IT infrastructure, data security.
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
To be determined.
e. Timescale of delivery in terms of costs – breakdown across years
To be determined.
f. Are the potential funding partners:
No.
5. Level of prioritisation
a. Enter a score for prioritisation (1-5 – 5 is highest) and briefly justify.  Consider strategic importance, stakeholder priority, regulatory impact; potential public health impact, feasibility:
4, as a better understanding of the trial, effects of the product and possible errors or even fraud is likely to ensure a faster analytical pipeline and economy of procedures. The ability independently analyse IPD data might allow for parallel analytics which currently are not possible (i.e. EMA and NCAs conducting subgroup analyses at the same time MAHs focus on addressing a list of questions).  

6. External communication
a. Do you think the action in this proposal will require external communication (to people outside the taskforce)? 
Yes.
b. If yes, what would be the main messages to communicate (state the key points you would like to get across and/or the main outcome you would like as a result of the communication)? 
To be defined.
c. Who would be the main target audience for these messages (e.g. patients, healthcare professionals, pharma industry, academia, regulatory agencies etc.)? The audience may be different for the different messages.
MAH and sponsors.
d. Are there any potentially sensitive issues in this proposal where we should be particularly careful to communicate appropriately and avoid miscommunication (e.g. privacy concerns)? 
Data security.



Research Initiatives subgroup recommendation: 
[bookmark: _Toc30075779]Establish a dedicated AI & Innovative analytics (IA) working group  (WG)
	Strategic goal
	Support further research into new analytical methodologies, including machine-learning approaches to streamline the identification of relevant data. (#23) (…) Strongly support the exploration of novel analytics approaches such as natural language processing techniques to interrogate unstructured data. (…) harvest EU-wide regulatory science skills to explore new analytical tools (e.g. PRAC’s SMART Methods). (#19). 
Establish a process of constant horizon scanning to understand the utility of big data and support further research into new analytical methodologies, including machine-learning approaches to streamline the identification of relevant data. (#23) (pharmacovigilance and signal detection).
Investigate how to harvest the potential of automation in the EU-regulatory system particularly to improve the collection of data and its quality, by facilitating structuring of unstructured data (e.g. extracting relevant data from narrative fields such as case narratives, medical notes) and assess the benefits and risks of increased automation. (#20).
	Core recommendation
	There is a need for a coordinated approach to the assessment of the potential benefit, risks and overall value of novel analytical methodologies to regulatory science & regulatory decision making. The focus of this coordinated effort should be on the potential value added by different modalities of artificial intelligence and other innovative analytics (AI & IA), applied to various aspects of regulatory disciplines;
Initially, it is proposed to explore the potential value & risks to the discipline of pharmacovigilance – including addressing research questions concerning the validity of these new methodologies, the risks they potentially raise in a regulatory context as well as the legal and ethical ramifications of the application of such technologies. 
The areas in which research opportunities should be further explored include: Bioinformatics (genomics & biomarkers), clinical study data (pre- and post-marketing, incl. diagnostic data imaging data and other sources of clinical data) and in addition post-marketing pharmacovigilance surveillance data. 
Research opportunities could also include AI applied to seek to improve efficiencies and/or quality of regulatory processes, i.e. through automation.
Other research opportunities may include pilots in areas with limited data (i.e. paediatrics or rare diseases), linking different data sources to address scientific questions of regulatory relevance in these specific populations. Further, linking sources of outcome data to treatment specific genomic data to achieve improved prediction of potential adverse events would also be within the scope of the suggested core recommendation of the research opportunities subgroup.

Fig 1: Process flow for research opportunities
	Subgroup relevance
	Research opportunities.
	Potential collaborators
	Multiple: Academia, industry (medical device & pharma), EC, scientific societies, IT developers & providers, NCAs within & outside Europe, national data protection agencies, and medical device notifies bodies.
	Data source/accessibility
	TBD.
	Data privacy issues
	Various – depending on the data sources selected for the research initiatives.


1. Topic description
Brief statement of perceived problem (caused by lack of research data):
Identifying the regulatory value of novel analytical methodologies
The field of artificial intelligence is in rapid development across many different industries. AI assisted healthcare solutions as well as AI assisted data analytics are already being applied in drug development, medical device development and even in daily clinical practice.
Regulatory authorities will increasingly be faced with issues and regulatory decision making that involve either regulation or the specific application of these new technologies as they appear as medical devices, as distinct parts of a regulatory filing – i.e. diagnostic, prognostic or other analytics applied to regulatory data sets. The AI methods may involve machine learning, natural language processing or aspects of robotic automation.
Thus, it is important for regulatory authorities to stay abreast of these new methodologies, the potential risk and opportunities they introduce, their validity relative to more traditional methodologies and the overall value they may add to regulatory processes and decision-making.
Examples:  
The majority of analytics in regulatory science focuses on identifying causality or quantifying effect sizes. On the other hand, regulatory authorities are inexperienced at predictive modelling. In predictive analytics, correlations, rather than causality, are identified. This is why over-fitting is a concern in machine learning but not in traditional epidemiological research. We should aim to identify where predictive modelling can play a complementary role to the “traditional” analytical approaches. This would not be a head-to-head comparison between novel analytical methods and established methods. Instead, we should identify where understanding correlations may help. For instance, once causality is established, machine-learning models may help navigate the healthcare professional and patient around risk factors and improve health outcomes.
Big data and novel methodological analytics overlap with automation and robotics. Hence, while not the central area of research, there should be some research to establish a better interface between human expertise and technology. This could be in the form of a panel of experts that prioritises pilots to be developed by a data lab. The panel of experts and the data lab would be network-wide and seat in EMA under the future Advisory group on AI and ML. As an example, natural language processing tools or scientific dashboards to support decision-making could be piloted.
Assessing the acceptability of machine learning models
We have established that machine-learning models differ from traditional methods. One significant difference is how statistical models are validated. In a typical statistical analysis, a protocol is defined, and the study is run. It may constitute fraud if an analyst conducts multiple analyses until a significant p-value is found or omitted – this would be p-hacking. In ML, after running several models, the one with the best performance is chosen. This is normal practice, not an ML equivalent to p-hacking. 
Transparency (i.e. sharing literate code), interpretability of black box models (i.e. understanding importance of each feature) and transferability of the model (i.e. performance in a different database) are essential. These constitute evidence on the generation of evidence. We must understand how to use these and which additional elements should be required for the acceptability of ML models. 
Machine learning may have the potential to uncover new links with cryptic data never used before, potentially including data coming from social media platforms etc. (#26). The success of such an initiative could allow for implementing machine learning in other sectors of regulatory work as well, hence the need to maintain a process of constant horizon scanning, as this is a rapidly developing research field.
There could be a potential to automate the collection of data with regulatory interest from unstructured or semi-structured data sources establishing, for example, gateways between electronic medical records and structured databases and developing the necessary analysis tools. This aspect is not only important from the point of view of pharmacovigilance but also the future ability to explore the relevance of this type of data sources from the point of view of efficacy/effectiveness for regulatory use or from the perspective of HTA. In this sense, it would be necessary to establish bridges between these two activities , in order not to generate contradictory paradigms. All activities related to machine learning, natural language processing and deep learning oriented to automation of data acquisition should be supported as part of the research opportunities scope.
Ethics
Also ethical dilemmas and issues possibly arising from these novel methodologies should be explored through research or otherwise. 
Proposal:
We propose the formation of a dedicated AI & IA (Artificial Intelligence and Innovative Analytics) working group – a group that should closely coordinate priorities and common interests with other related internal (CA) and external analytics & AI stakeholders.
The committee could consist of several interest sub-committees with focus and interest in specific regulatory applications of AI (see framework below).
Research proposals would be discussed and assessed for recommendation/rejection and a governance structure be put in place for the final decision making regarding allocation of funds to recommended initiatives & research projects. The overall objectives of the working group would be to:
Support (financially & logistically) research into where AI may provide value & relevance to regulatory decision processes and what the potential risks/issues are – preferably split into the different AI modalities (machine learning, natural language processing, robotics…).
Support research into the validity of AI modalities relative to traditional methods.
Select and support a number of pilot research projects with applied AI (to Reg).
Continue horizon scanning for research initiatives in this space and potential synergies with the research programs supported by this WP/COMM should be identified and leveraged.
Seek active collaboration with existing centers or research institutions with AI research interest / experience should be sought. Input from other stakeholders should be included and to the extent that regulatory agencies plan to establish new data analytical entities (i.e. DAC in Denmark) these entities could also be leveraged in the research program. 
To provide a forum and/or platform where research data can be shared, and where the regulatory opportunity and acceptability of new research can be discussed.
Input sought from NCA based analytical centers of excellence (”Labs”) where research could be conducted in partnership with academia and other stakeholders with a special emphasis and focus on AI & IA.

Fig 2: Framework of potential research topics based on sources of data
Main technical and scientific issues to be addressed: (initial thoughts – TBD)
Explore/map usability of various data sources, including extraction of unstructured data from e.g. medical records and ways to link data and trace back adverse events.
Apply machine learning to detect patterns in data that traditional statistical methods cannot reveal.
Propose a strategy for a good practice with regard to interpretation and further analysis of findings.
Consider the regulatory issues with regard to concluding on evidence generated in this way.
Objective and expected outcome of proposed research work:
To explore the possibility of using innovative methods to make full use of all available data sources to inform pharmacovigilance and improve the sensitivity and specificity of the surveillance of adverse events associated with use of medicines. (+ see above rationale).

2. Strategic Importance of Topic
a. How does the proposal potentially prepare regulatory organisations to cope with innovation? Which areas of regulatory science are most likely to benefit from research output?
Regulatory organisations will be able to use all data sources to better detect and validate potential safety signals. They will potentially gain complementary predictive methodologies to better assess risks – and eventually perhaps even efficacy and effectiveness.
The area that will benefit initially is pharmacovigilance/safety.
b. How does the proposal potentially improve the timing of access of new drugs to patients?

c. How would the project impact on/add value to/improve our processes?
That is for the research program to discover. Materially speaking, AI development has the potential to save time and refine the way data is acquired and analysed on a large scale, which can be crucial in the context of pharmacovigilance. The development of Centres of excellence for AI and IA research could also progressively lead to competence building and training of regulatory assessors.  
d. How would sustainability of the initiative be assured?
It is probably not sustainable for regulatory authorities NOT to address the challenges and opportunities introduced by novel technologies like AI. Staying abreast of these developments, proactively seeking to regulate them and to apply them where they may add value to regulatory work, is probably the sustainable path forward. 
One could also expect that the research initiatives that will be supported will automatically lead to new collaborations with other stakeholders. Our position as regulators could then gradually switch from initiators to partners with other research entities.
e. Given the new construct, which industries and which regulators are likely to most benefit?
National medicine agencies will benefit from the research results especially if it is accompanied by some relevant training. Both in terms of time gain for assessment of e.g. MAA but also in the quality and reliability of the assessment made.
3. Feasibility
a. Level of effort required to complete the research:
Depends entirely on the research proposals received. 
b. Time to complete the research:
2-3 years initial scope of the WG.
c. When will benefits of the research be realised?  Are they measurable?
Initially a 5 year (arbitrary) horizon could be established after which outcomes of the WP/COMM and research program would be evaluated.
d. How does the proposed research relate or potentially complement existing research?
Input will be continually sought from NCA based analytical centres of excellence and also from other subgroups from the HMA/EMA big data taskforce, and external experts.  This will make it possible to avoid overlap, but also to get input on which directions should be taken regarding the research that will be funded.
e. Does any Member State already have a domestic research project relating to the new topic? (If so, please identify these and related respective research projects)
TBD.
f. What European wide research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)
TBD.
g. What international research initiatives exist relating to the new topic? (If so, please identify these and related respective research projects)

4. Required resources
a. What are the required resources for the research initiative?
Funding for the establishment and continued logistic support to the WP/COMM, funding of the research program recommended by the COMM, funding of a platform on which to share research program outcomes, funding and logistics of (annual) research colloquia in the field of AI.
b. Human (estimated number of FTES):
1coordinator FTE (EMA) 1 chair (NCA).
7NCA members, 2external AI experts; 0,25 FTE/NCA + external expert compensation.
c. What skill set is required:
Data scientists, regulators, lawyers. 
d. Financial resources – consider infrastructure costs, data access costs, services of external vendors?
Funding for the establishment and continued logistic support to the WG 35 000 EUR).
Funding of the research program recommended by the WG (8 projects; 125 000 EUR).
Funding and logistics of annual research colloquia in the field of AI and IA (EUR 7500 x 2).
Funding of a platform on which to share research program outcomes or leverage existing EMA/HMA platforms (EUR TBD).
e. Timescale of delivery in terms of costs – breakdown across years
TBD but research projects expected to last 3-4 years (PhD time). Possibility to establish timelines for deliverables (annual meetings).
f. Potential funding partners:
EU Health program, industry?
f. What are the risks and issues?
Accessibility to data, handling of findings of adverse events that cannot be traced back to a patient – ethical considerations and possible legal actions towards MA-holders.



Research Initiatives subgroup recommendation: 
[bookmark: _Toc30075780]European Real World Data Initiative
Further details are provided in the final HMA-EMA Joint Big Data Taskforce Phase II report section 9.8 ‘Annex VIII: DARWIN business case’. 
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