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FOREWORD

The City-Labs project focuses on the integration of new technologies for the

management of chronic diseases with particular attention to digital transformation

and point of care testing. We believe that these new technologies also contribute to

a more integrated care path for patients. 

The contribution of artificial intelligence (AI) in our lives is growing as well as the

hope that it generates. In healthcare, AI applications are multiplying and making it

possible to integrate more and more data from electronic medical records,

connected objects, digital applications and imaging and clinical biology data. AI can

also optimize the data generated from omics. 

The benefits of AI can be seen in both clinical and operational outcomes. The recent

Covid19 pandemic amplified the importance of integrating AI tools in a supervised

and reliable manner.  

We had the opportunity to organize several thematic debates on the contribution of

AI to health and care pathways by addressing issues such as cancer, genomics,

epidemic management or cardiovascular pathologies. This report contains the main

elements and recommendations.

Damien Gruson
Coordinator of the City-Labs Project 
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Executive summary
Rapidly evolving technologies such as those powered by artificial intelligence (AI)

have the potential to truly transform the healthcare experience of Europeans by

making healthcare systems safer, more efficient and more reliable. AI-based

solutions can be applied in all stages of healthcare provision from prevention to

screening to early diagnosis to treatment and disease management, improving

patient care while easing the burden on healthcare professionals. Furthermore, AI

can empower patients and equip them with the necessary information to make

healthier choices but also to manage their conditions, playing a more active role in

their healthcare journey. 

While promising, however, innovative solutions such as those using AI pose a great

deal of challenges. Ethical questions of privacy, surveillance, data management and

ownership as well as practical issues related to data bias, legal liability, cybersecurity

and digital literacy need to be addressed effectively before we can unlock the power

of AI in Europe’s hospitals and healthcare settings. Industry representatives,

regulators, healthcare providers and patients need to work together in order to

tackle those challenges in a way that does not compromise citizens’ trust in

innovation and the healthcare system more generally. 

In order to dive into this fascinating topic and reflect on the role of AI in healthcare,

this compendium summarises the insights from a series of events which were

organised throughout 2020 and which aimed to highlight the valuable applications

of AI in a range of healthcare fields. The purpose of this report is therefore to

illustrate the ways in which innovative technologies based on AI and big data can

support European healthcare systems in providing high quality of care and help

them overcome the challenges of increased demand for care. The report concludes

with a call to action to European and national policy-makers to ensure the

development of robust ecosystem and legal framework for the successful

deployment of AI in Europe.
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Introduction
Artificial Intelligence is developing rapidly and impacting our lives in a multitude of

ways. AI solutions are in the process of revolutionising a number of fields ranging

from banking to agriculture to manufacturing to healthcare. AI-powered

technologies are invaluable in upscaling modern agriculture, improving social

services, mitigating climate change and boosting the performance of production

systems amongst others. One of their most promising applications is in the field of

healthcare, where AI has the potential to revolutionise existing protocols for

diagnostics as well as disease prevention and control, significantly boosting patient

safety and quality of care.  

Despite the fast pace with which such technologies are developing, the exact

definition of AI has been subject to some debate among the scientific community as

well as practitioners. Most broadly, however, AI represents an umbrella term used to

refer to a range of different technologies which in one way or another “mimic,

automate, or outperform the capabilities of human intelligence” in an autonomous

fashion (without human input)[1]. Understood this way, AI technologies can be

embodied both in software-based solutions (e.g. voice assistants, automated

recruitment software or speech and face recognition software) or in hardware

objects (e.g. robots, autonomous cars or drones)[2]. Its great potential

notwithstanding, the deployment of AI solutions raises a number of important

ethical and legal questions. Those include concerns over the ways in which the data

utilised by AI is being collected, the computational power needed for the training of

an algorithm as well as issues related to the conduct of the private companies which

have largely monopolised the process of AI development, often at the expense of

transparency. 

[1] European Parliament, 2020. Artificial Intelligence: From ethics to policy. Accessible from:

https://www.europarl.europa.eu/RegData/etudes/STUD/2020/641507/EPRS_STU(2020)641507_EN.pdf 

[2] European Commission High-Level Expert Group on AI, 2019. Accessible from:

https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trustworthy-ai
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In addition, the increased deployment of AI in every-day life has led to the rise of

concerns linked to personal privacy and consent as well as larger-scale ethical issues

associated with the possibility of using AI in order to sway individual behaviour and

even voting patterns in ways that undermine democratic processes. These issues are

further exasperated by the so called “black box” effect (the fact that the relationship

between input and output within AI systems remains opaque for the average

consumer) as well as by the problem of algorithm bias arising from improper

classification of data or the inherent bias in data used to train algorithms. 

While ethical and legal issues have been characteristic of AI deployment regardless

of the field, they are especially important when it comes to the healthcare sector.

The need to handle sensitive personal data and interact with vulnerable individuals

makes the uptake of AI technologies even more complicated and exasperates the

need for transparency.  Those risks, however, need to be carefully balanced with the

need to collect and utilise a significant amount of data in order to tackle key

problems with direct impact on health outcomes.

When deployed carefully, AI-technologies can have significant positive

socioeconomic impact on European healthcare systems. AI can not only boost

healthcare professionals’ capabilities and capacity to deliver high quality and safe

care but can also empower patients to take on an active role in their health care by

providing them with the information to make healthier choices. A recent study on

the impact of various AI applications in the healthcare field demonstrated that

wider deployment of AI can contribute to between 380,000 and 403,000 saved lives

and more than € 200 billion (approximately 12% of total healthcare expenditure) in

savings each year in Europe alone[1]. According to the same report, AI applications in

healthcare could save up to 1,944 million hours of healthcare professionals’ time

every year. This is the equivalent of having additional 500,000 full-time healthcare

workers available to concentrate on patient care. 

[1] Deloitte and Medtech Europe. 2020. The Socioeconomic Impact of AI in Healthcare. Accessible

from: https://www.medtecheurope.org/wp-content/uploads/2020/10/mte-ai_impact-in-

healthcare_oct202_report.pdf.
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In European healthcare systems continuously struggling with insufficient workforce

such a boost in capacity can bring substantial benefits to patients. In this context,

European legislators have increasingly turned their sight to AI technologies with a

view to ensuring that Europeans can reap their full benefits. Facilitating scientific

breakthroughs, maintaining the technical leadership of the EU and ensuring that

emerging technologies are at the disposal of all Europeans is a priority for the

European Commission. The year 2020 has been a turning point in this effort. 

Following the publication of the EU’s Coordinated Plan on AI in December 2018, the

European Data Strategy launched by the Commission February 2020 is yet another

important step in this direction. Currently, about 80% of European data is stored in

non-European cloud-based locations. To tackle this problem, the Strategy aims to

facilitate the development of a single EU market for data by 2025, thus boosting

Europe’s global competitiveness and data sovereignty. Through the creation of a

“European Data Space”, companies in Europe will be able to take better advantage of

the data generated within the EU's borders, kick-starting AI research and

development.

Increased interest in AI technologies as well as growing awareness of the challenges

associated with their deployment led to the creation of a Special Committee on

Artificial Intelligence in a Digital Age at the European Parliament in June 2020. The

committee’s aim is to ensure a human-centric digital transformation, analyse the

future impact of artificial intelligence on the EU economy as well as the challenges

associated with its wider deployment. In this context, in October the European

Parliament adopted proposals on how the EU can best regulate AI in order to boost

innovation, ethical standards and trust in the technology. These recommendations

were designed to inform the Commission’s legislative proposal in this area, which is

expected in 2021 and has the ultimate goal of paving the way for the EU to become a

global leader in the development of AI. We share the European institutions’ vision for

a safe Artificial Intelligence and we believe technologic innovation and AI can

greatly benefit patients and vastly improve our healthcare systems.
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Due to the momentum and relevance of AI in the healthcare sector, City-Labs

organised a series of talks on Artificial Intelligence showcasing the role AI solutions

can play in supporting healthcare systems in a number of key fields. This

Compendium on artificial intelligence in healthcare has been created in order to

summarise the key outcomes of these events. To this end, it features the views of a

range of experts who offered their insights during the Talk Series. The views of

patients, consumers, industry representatives, healthcare workers, academics and

policymakers have been carefully collated to provide a 360º overview of the role and

potential of AI in the field of healthcare. 

Last but not least, this compendium aims to contribute meaningfully to the EU

policy debate and to this end it includes a series of policy recommendations. Those

are targeted at legislators on the EU and Member States levels and propose viable

solutions to a number of challenges associated with the wider deployment of AI in

Europe’s healthcare facilities.

6



City-Labs Talk Series on Artificial
Intelligence and Healthcare

The City-Labs Talk Series comprised four informal roundtable discussions bringing

together policy makers, patients, healthcare professionals, academics and industry

representatives. Those sessions focused on the implementation of AI in key

healthcare areas including the fight against cancer, genomics, outbreak

management and cardiovascular disease diagnosis and management. The main

takeaways from the discussions as well as some concrete policy recommendations

are summarised in the following sections.
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City-Labs Talk Series: AI in the Fight
against Cancer 
25 February 2020

Our first meeting of 2020 took place on 25 February and focused on the role of

Artificial Intelligence in the fight against cancer throughout patients’ care journey

from screening to diagnosis to treatment. Cancer is one of the biggest challenges

facing Europe’s healthcare systems today. In 2018 alone, there were an estimated

3.91 million new cancer diagnoses and 1.93 million deaths from cancer in Europe[1].

Cancer care is among the healthcare areas in which AI technologies have

demonstrated significant promise. AI-based software can analyse medical images,

spotting irregularities and supporting health care professionals in deciding whether

or not further medical action is needed. Using AI, doctors are able to select the best

treatment options for specific tumours or patients. Machine learning algorithms can

pull information from doctors’ and radiologists’ notes in electronic health records in

order to identify the path of progression for different patients’ cancer conditions. 

[1] Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, Gavin A, Visser O, Bray F. 2018.

Cancer incidence and mortality patterns in Europe: Estimates for 40 countries and 25 major cancers

in 2018. Eur J Cancer. 2018 Nov;103:356-387.



·Jelena Malinina - Digital Health Expert, The European Consumer Organisation

(BEUC)

Antonella Cardone - Director, European Cancer Patient Coalition (ECPC)

Margherita Fanos - Programme Officer, DG CONNECT – Communications

Networks, Content and Technology, Directorate H – Digital Society, Trust and

Cybersecurity, Unit H3 – eHealth, Well-Being & Ageing

Yiannos Tolias – Legal Officer, Digital Health, European Reference Networks Unit,

Directorate-General for Health and Food Safety (DG SANTE), European

Commission

Departing from this, our debate focused on issues such as AI technologies’ potential

to make patients’ fight against cancer more timely and effective as well as to support

laboratory processes in the scope of cancer care. Participants also discussed the

barriers to the implementation and to the scaling up of promising AI solutions in

cancer care.

The discussion featured insights from the following speakers: 

Main Takeaways 

AI can become a natural partner in our pursuit of precision medicine, easing the

burden of diagnosis and helping clinicians predict patient outcomes with more

accuracy than ever before. Research suggests that AI is able to identify malignant

lesions signaling skin cancer with higher sensitivity and success than 58 certified

dermatologists and can automatically detect polyps during a colonoscopy[1]. In the

field of radiology, AI algorithms have proved invaluable at all stages of care from

diagnosis to outcome prediction, thus providing hope for those suffering from lung

cancer and breast cancer through improved screening. AI is also promising as a

clinical decision-making tool. 

[1] Haenssle HA, Fink C, Schneiderbauer R, Toberer F, Buhl T, Blum A, Kalloo A, Hassen ABH, Thomas L,

Enk A, Uhlmann L.2018. Man against machine: diagnostic performance of a deep learning

convolutional neural network for dermoscopic melanoma recognition in comparison to 58

dermatologists. Ann Oncol. 2018 Aug 1;29(8):1836-1842.
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It can predict the development of a variety of conditions with 93% accuracy,

including cancers of the prostate, rectum and liver[1]. Furthermore, AI-based

technologies can guide cancer treatment and radiotherapy toxicity as well as predict

the likelihood of failure of clinical trials, cancer cells’ sensitivity to therapeutics and

side effects of polypharmacy combinations. AI is also successfully deployed in the

preparation of clinical trials by matching suitable patients to appropriate trials. 

In this context, the European Union and the European Commission have recognised

the major potential of AI in the fight against cancer and invested considerable

resources in advancing the field. In order to enable effective AI-assisted medical

image analysis, the Commission supports the development of a large interoperable

repository of health images enabling the development, testing and validation of AI–

based imaging solutions to improve cancer diagnosis, disease prediction and follow-

up. 

Furthermore, the EU funding programme for research and innovation, Horizon 2020,

supports several projects relating to AI and cancer treatment including on topics

such as in-silico trials, post-cancer treatment quality of life as well as projects

seeking to examine the impact of AI in the healthcare sector more generally, for

example through AI-enabled personalised medicine for early risk prediction,

prevention and intervention based on AI and big data. While AI is rapidly being

incorporated into oncological research, many challenges still remain. More needs to

be done to translate trial successes into real-world, clinically meaningful

applications. One of the biggest barriers to this deployment is external validation

and proving generalisability of AI applications. This is due to the significant

heterogeneity of medical data across institutions, which often leads data to be siloed

within institutions competing with each other. This is further exasperated by the

unwillingness of some industry players to share their data. This contributes to the

lack of data-sharing infrastructure and common standards of data quality as well as

incomplete data collection. AI’s utility is further limited in the case of low-prevalence

diseases for lack of data. 

[1] B. H. Kann, MD , R. Thompson, MD, C. Thomas, Jr, A. Dicker, S. Aneja. 2019. Artificial Intelligence in

Oncology: Current Applications and Future Directions. Journal of Oncology 33, 2.
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Furthermore, to successfully reap the benefits of AI in clinical oncology and

maximize its impact, there are knowledge gaps that still need to be filled. This can

be addressed for example through the incorporation of data science in oncologists’

training as well as by improving the exposure of data scientists to oncological issues

and patients.  

These practical developments need to be complemented by steady progress in the

field of data protection and increased transparency standards, allowing patients to

understand and give informed consent about any AI-assisted interventions or

diagnoses. Furthermore, the fairness and non-discrimination of AI algorithms used in

the healthcare sector needs to be guaranteed in order to avoid any bias in decision-

making. Those steps are essential to ensure that AI technologies can be fully

deployed for the benefit of cancer patients without compromising their

fundamental rights and freedoms. The trustworthiness of such technologies remains

a problem and comprehensive safeguards are yet to be developed. 

Last but not least, we need to address the issue of liability arising from the presence

of a largely human-focused legal system in which clinicians remain liable for

software malfunctions that contribute to incorrect diagnoses. This raised questions

about the accountability of AI manufacturers and providers and remains a central

issue preventing the wider adoption of AI-based solutions in cancer care.
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The second edition of our City-Labs Talk Series took place on 5 May and explored

how AI can support healthcare systems in the field of genomics and personalised

medicine. Although a universally accepted definition is yet to be found, according to

the Horizon 2020 Advisory Group, the notion of precision or personalised medicines

broadly refers to 'a medical model using characterisation of individuals’ phenotypes

and genotypes (e.g. molecular profiling, medical imaging, lifestyle data) for tailoring

the right therapeutic strategy for the right person at the right time, and/or to

determine the predisposition to disease and/or to deliver timely and targeted

prevention.[1] 

The field of personalised medicine and genomics is underpinned by the realisation

that common medicines often affect patients differently thus resulting in varying

degrees of effectiveness for the same symptoms or diagnosis. It is also discussed in

the context of increasing healthcare costs resulting from a growing prevalence of

chronic illnesses and aging populations more generally. 

Thus, the main aim of genomics and personalised medicine is using pattern

identification to develop personalised treatments for a patient or groups that are

genetically similar. AI-generated predictions can play a crucial role in this process.

The debate aimed to shed light on how AI can support personalised medicine, how

this might benefit patients and on what the main barriers to AI applications might

be. Additionally, participants further explored the cost of AI-based solutions as well

as of the ethical challenges associated with AI deployment in this area of healthcare,

including data protection and access. 

[1] European Council. 2015. Council conclusions on personalised medicine for patients. Accessible

from: https://ec.europa.eu/info/research-and-innovation/research-area/health-research-and-

innovation/personalised-medicine_en
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City-Labs Talk Series: AI in Genomics
Delivering Personalised Medicine
05 May 2020



MEP Pilar del Castillo Vera - Co-Chair of the European Parliament Intergroup on

AI & Digital 

Jana Makedonska - Programme Officer, Health Innovations Unit, DG Research

and Innovation, European Commission 

Nicky Hekster - Big Data & AI Expert, IBM Watson Health 

Angel Martin - Chair of the Working Group on AI, MedTech Europe

The debate featured insights from the following speakers: 

Main Takeaways

Amongst the many AI applications in health care, the field of genomics represents a

particularly promising area for expansion. By identifying individuals’ phenotypes and

genotypes, health care professionals can offer personalised medicine, tailoring

common therapeutic strategies to fit the needs of each patient at a given point in

time. AI has already proven promising in the extraction of deep phenotypic

information from images and other medical devices to inform downstream genetic

analysis. In addition, it is expected that deep-learning algorithms will bring a

quantitative leap in a variety of clinical genomics tasks such as variant calling,

genome annotation and functional impact prediction. Highly sophisticated AI-

powered tools such as the use of “digital twins” allow doctors to anticipate the

response of a certain illness or drug in patients based on large amounts of data. Such

technologies help physicians detect diseases earlier, identify new patterns in human

physiology and even predict physiological responses and adapt individual treatment.

Such data-driven diagnoses can contribute to faster, better and more personalised

treatments suited to patients’ individual needs. 

However, unlocking the potential of AI in the field of genomics is not without its

challenges both for healthcare professionals, who are faced with the need to

develop new skills in order to embrace the digital transformation, as well as for

regulators at the national and European levels who have a responsibility to ensure

that such technologies are deployed in a safe and responsible manner. 
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Further research and careful consideration of the methods and bias embedded in a

trained AI system is paramount in order to avoid unethical and discriminatory

conclusions when applied to human health data.

Growing digitisation places new demands on healthcare professionals who are

required to adapt their clinical pathways in order to gain a deeper understanding

into the ways in which AI solutions can fit and enhance their medical practice. This

includes incorporating digital and AI-related content into the current education and

training frameworks for healthcare professionals in order to equip them with the

right skills to utilise AI technologies effectively in patient care. 

Furthermore, the successful and safe utilisation of AI-based solutions is impossible

without the development of a robust regulatory framework based on a patient-

centric, risk-based approach to AI. Such a framework needs to address a range of

important issues including oversight, proportionality and risk management

mechanisms. On the European level, the revision of Regulations on Medical Devices

and In Vitro Diagnostics in line with international standards and regulatory

experience was an important step towards regulating the use of AI in medical

technologies. Ethical development, application and use of AI is fundamental to build

the necessary trust across the healthcare ecosystem and key principles stand out.

In addition to strong regulations, AI deployment requires a policy commitment at

EU, country and regional level to address the fragmented data landscape and build

data ecosystems and infrastructures which will fuel and shape AI. This should be

done through trustworthy governance schemes for access and sharing of high-

quality and representative FAIR data (Findable, Accessible, Interoperable and Re-

usable). On the EU-level this means accelerating the establishment of a Common

European Health Data Space as well as the deployment of data infrastructures, tools

and computing capacity. The European Commission’s 2018 “+1 Million Genomes”

initiative in the framework of which EU Member States and the UK are expected to

provide access to at least 1 million sequenced genomes by 2022 represents an

important step in the right direction.
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The third session of the City-Labs Talk Series took place on 10 June and brought

together policy makers, industry representatives and patient advocates for a

discussion on the role of AI in pandemics and the management of outbreaks of

infectious diseases. 

One of the areas in which AI technologies can have particular relevance is the

management of the spread of infectious diseases. The urgent need for fostering and

deploying AI solutions in this field has been demonstrated particularly clearly by the

COVID-19 pandemic. Speedy implementation of AI technologies during the

pandemic has been crucial for early genome sequencing, expediting diagnoses and

making image analysis quicker and more reliable, all of which were important in

allowing authorities to contain or slow the spread of the virus[1]. Start-ups and

established industry players have sought to use data science, AI algorithms and

natural language processing technologies for the development of intelligent systems

equipped to determine the chance of contagion and map the spread of the virus

across various geographical regions[2]. Such information is crucial for both public

health professionals and healthcare authorities in order to inform prevention and

management strategies. 

Overall, the COVID-19 pandemic has provided further impetus for the deployment of

AI and data science in the management of this and future viral pandemics but

challenges still remain. In this context, the purpose of the discussion was to bring

industry representatives, public health authorities and policy-makers for an

exchange of views on the concrete applications of AI solutions to better tackle

disease outbreaks. 

[1] Council of Europe. 2020. AI and control of Covid-19 coronavirus: Overview carried out by the Ad hoc

Committee on Artificial Intelligence (CAHAI) secretariat. Accessed from:

https://www.coe.int/en/web/artificial-intelligence/ai-and-control-of-covid-19-coronavirus. 

[2] Yakobovitch, David. 2020. How to Fight the Coronavirus with AI and Data Science. Towards Data

Science, February 2020. Accessed on 5 November from: https://towardsdatascience.com/how-to-

fight-the-coronavirus-with-ai-and-data-science-b3b701f8a08a.

14

City-Labs Talk Series: AI in Outbreak
Management
10 June 2020



David Gruson - Director of the Health Programme, Jouve 

Neda Milevska-Kostova - Board Vice-Chair, International Alliance of Patients’

Organisations (IAPO)

Nadine Nehme – Chief Science Officer, Medicus AI 

George Valiotis – Executive Director, European Health Management Association

(EHMA)

The debate featured insights from the following speakers: 

Main Takeaways  

                                                  

AI technologies have long been deployed for the purposes of data management and

disease outbreak monitoring. Projects such as the HealthMap represent some of the

most prominent examples of this trend. The current pandemic has, however, put

additional pressure on healthcare system to adapt to this changing technological

environment and overhaul existing practices in order to meet ever growing demand

for quality care in the conditions of limited resource availability. The crisis has served

as a true incubator for the wider rollout of AI solutions in the healthcare sector. 

AI offers a range of advantages to care professionals and patients alike, allowing

them to reap the benefits of successful prevention and early diagnostics of viral

diseases. AI-driven algorithms and platforms are increasingly deployed to assist

healthcare professionals in diagnosis and treatment as well as to track the evolution

of the virus and its spread. The development of AI-enabled outbreak tracking apps,

chatbots for diagnostics and triage using natural language processing for screening

potential patients and prognosis prediction tools, using radiology CT-scans to

manage system capacities for optimal case, severity-based responses are just some

of the valuable tools in this respect.  

Although all those developments should undoubtedly be welcomed, it should be

remembered that the proper use of such technologies is dependent on the

availability of a digitally literate and properly trained healthcare workforce. 
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Medical education providers and health managers have the responsibility to equip

healthcare workers with the skills needed to make use of AI solutions. Furthermore, a

significant share of those technologies is currently dependent on self-encoded data

based on self-perception, which opens up significant space for subjectivity. Lack of

sufficient health and digital literacy could result in data bias thus limiting the

reliability of data-driven technologies and AI algorithms. Robust strategies for

improving the digital and health literacy of patients are a key aspect of the

successful uptake of AI in the field of outbreak management. Greater involvement of

patients and healthcare workers in the development and validation of relevant AI

technologies is also important in order to ensure content is as accessible and as

close to real-life experiences as possible.

While the wider deployment of AI and other innovative solutions has helped

healthcare professionals meet growing demand for care and provided patients with

timely and safe access to medical support, the growth of telehealth during the

pandemic has come at a cost. The growth of digital consultation necessitated by the

pandemic has led to reduced patient-physician interaction time, dramatically

shifting valuable physician time from patient care to data encoding. Additionally, it

has raised serious questions about issues around data protection and surveillance.

The pandemic has further exasperated the need to find the right balance between

individual privacy, technological advancement and public health in order to ensure

innovation does not jeopardise trust in the healthcare system.

Overall, AI has shown great potential for managing outbreaks like the current

COVID-19 pandemic, but more work is needed in order for such technologies to be

deployed in an effective and safe manner. New standards on data protection and

management should strike the balance between innovation and patient protection

in order to allow healthcare systems to reap the benefits of AI. While such

technologies cannot fully compensate for the structural problems of existing

healthcare systems that have been exposed by the crisis, AI, if deployed successfully,

can help us learn faster and vastly improve the efficiency and quality of healthcare

provision.
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The fourth and final session of the City-Labs Talk Series took place on 18 November in

the framework of the digital Annual Congress of the European Health Management

Association (EHMA). The purpose of the debate was to offer a dynamic discussion

among key stakeholders and policymakers on the ways in which AI can support the

screening and prevention of cardiovascular disease (CVD). 

Cardiovascular disease is the leading cause of death in Europe. It causes over 1.8

million deaths each year or 37% of all deaths in the EU[1]. Across Europe, deaths

from CVD exceed those from cancer. Currently 60 million Europeans live with CVD

and each year over 6.1 million new cases are diagnosed[2]. Annually, the cost of CVD

on EU healthcare systems is as high as EUR 210 billion, making cardiovascular

disease one of the heaviest burdens on EU healthcare systems[3].

The discussion aimed to bring together a range of stakeholders and policymakers for

a debate on the ways in which AI can support the screening and prevention of

cardiovascular diseases as well as on the benefits and risks of such technologies and

the barriers to their deployment. Participants also reflected on some of the already

existing strategies for CVD screening by means of AI and on the role of EU countries

and the European Union in boosting patient safety through the uptake of AI-assisted

solutions.

[1] Eurostat. 2019. Causes and occurrence of deaths in the EU, 16 July 2019. Accessed from:

https://ec.europa.eu/eurostat/web/products-eurostat-

news/product/-/asset_publisher/VWJkHuaYvLIN/content/DDN-20190716-1. 

[2] Global Burden of Disease Collaborative Network. 2016. Global Burden of Disease Study 2016.

Accessed from:  http://ghdx.healthdata.org/gbd-results-tool. 

[3] Eurostat. 2019. Causes and occurrence of deaths in the EU, 16 July 2019.

Accessed from: https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20190716-1
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City-Labs Talk Series: AI in
Cardiovascular Disease Care
18 November 2020



MEP Maria Carvalho - Member of the European Parliament and Co-Chair of the

MEP Heart Group, European Parliament       

Professor Alan Fraser – Former Chair of the Regulatory Committee and Chair of

the Biomedical Alliance in Europe Task Force on Medical Devices, European

Society of Cardiology   

Birgit Berger – CEO, European Hearth Network       

Ed Harding – Director,  The Heart Failure Policy Network 

Erik R. Ranschaert - AI Project Coordinator Radiologie, ETZ Hospital, The

Netherlands

The debate featured insights from the following speakers: 

Main Takeaways

Given the great prevalence of CVD in Europe and the significant burden that it

imposes on European healthcare systems, successful deployment of AI technologies

in the fight against CVD would be an important step towards advancing public

health. Fortunately, this is an area in which AI-based algorithms have shown great

promise. Thanks to innovative solutions and big data, cardiologists have better tools

to analyse images, detect early signs of CVD and perform more robust risk

assessments, thus allowing patients to be directed to the right type of care based on

their individual symptoms and medical history. New algorithms based on machine

learning enable healthcare professionals to predict patient outcomes more

accurately and to offer increasingly personalised treatment. 

While all of those applications can go a long way towards improving the quality of

the care offered to patients suffering from CVD, there are a number of limitations in

the utility of AI algorithms that should be recognised. Even though there has been a

lot of optimism for boosting the efficiency of image diagnostics through AI, a look

beneath the hype reveals that the gains in diagnostic reliability and accuracy are

more modest than often suggested[1].  

[1] Weng SF, Reps J, Kai J, Garibaldi JM, Qureshi N. 2017. Can machine-learning improve cardiovascular

risk prediction using routine clinical data? PLoS ONE 12(4): e0174944.
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Furthermore, while some indications exist that machine learning can meaningfully

improve the accuracy of disease progression prognosis, the efficacy of such tools

should not be overstated. Data remains insufficient to determine the actual

reliability of those AI technologies. When dealing with big data one needs to also be

aware of the danger of chance correlations as opposed to actual causation. 

In this context, it is essential that AI is not seen as a panacea on its own but as a tool

which, when utilised properly by healthcare professionals, can greatly enhance

quality of care and patient safety. Delegating too much of the treatment decisions to

AI algorithms when understanding of the technology is still underdeveloped risks

leaving practitioners unable to critically evaluate the way in which such tools

perform in real-life situations. This could further exasperate the lack of trust both by

patients and healthcare professionals, who often lack the necessary skills and digital

literacy to fully comprehend the way in which AI algorithms make their decisions. To

counter this issue, any large-scale deployment of AI in healthcare provision needs to

be preceded by the establishment of clear and concrete EU guidelines for evaluating

the efficacy of AI tools in medical devices. In addition, requirements to make

machine learning code and data utilised by AI algorithms open source would greatly

boost the ability of researchers to identify sources of potential bias as well as to

validate the results of developed models.

Furthermore, the upscaling of AI technologies in healthcare systems in the European

Union would require addressing the fact that many European healthcare systems

are currently not prepared to offer the technological infrastructure necessary for AI

algorithms to work properly. The progress in the implementation of electronic

patient records varies widely across the EU. The state of the IT infrastructure in many

European healthcare systems is often inadequate. Even frontrunner countries still

face considerable challenges linked to facilitating data sharing and access. Similar

divergence across countries also exists when it comes to the national systems for

reimbursement of costs linked to the use of AI-based healthcare services and

telehealth service provision more generally. Deploying AI without addressing those

inconsistencies risks exasperating health inequalities as those who are less able to

bear the additional costs or lack the necessary digital skills to make use of innovative

devices will simply be left behind.
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While AI’s potential to improve the quality of care for patients with CVD is clear, its

successful large-scale deployment requires the development of a robust European

AI ecosystem incorporating reliable IT infrastructures, health education frameworks

providing healthcare professionals with the right digital literacy as well as a

comprehensive European health data space, which is standardised, transparent and

accessible for all. The establishment of such an ecosystem is only possible if it is

accompanied by the development of a uniform ethical and legal framework for AI in

healthcare that tackles issues of data protection, consent, and liability for

misdiagnosis and data leakage. 

In short, the successful deployment of AI in CVD care and management and

healthcare more broadly requires further technological advances but more than that

it requires systemic political leadership. It calls for a cooperative and unified

European approach which brings together the full range of relevant stakeholders

from engineers to doctors to patients and promotes a common vision of innovative

and patient-centred care.  The European Union has an important role to play in

facilitating this process.
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Conclusion
Innovation has enormous potential to transform healthcare systems, providing

healthcare professionals with the insight and tools to offer higher quality of care to

more patients with fewer resources. Artificial intelligence in its various applications

can truly overhaul patients’ healthcare experience throughout the entire healthcare

pathway from prevention to screening to early diagnosis to treatment and disease

management. 

As a result, the proper deployment of those technologies across Europe not only can

meaningfully reduce patient suffering and save lives but it can save time and costs

significantly, easing the pressure on healthcare systems increasingly overstretched

by the needs of an aging population and the current pandemic response. The rollout

of such innovative solutions is not without its challenges. The need for largely private

service providers to collect, store, manage and utilise great volumes of highly

sensitive personal health data raises serious concerns about the individual privacy,

data ownership, transparency and cybersecurity. 

The novelty of those technologies, on the other hand, means that lack of clarity

regarding issues of liability persist. Furthermore, the deployment of AI is impossible

without the presence of a highly trained trained workforce as well as patients who

have the necessary health and digital literacy in order to engage with and make use

of such innovative tools. 

It is imperative that healthcare authorities and policy-makers in EU Member States

and at the European level move quickly to create an ecosystem which encourages

the development and deployment of innovative AI-powered solutions which is

underpinned by clear and comprehensive standards for data management and

security addressing well-founded ethical concerns.
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The current efforts in this direction undertaken by the European Parliament and the

European Commission are important but represent only the first step towards truly

safe AI-assisted healthcare for European patients. Only though a well-coordinated

and comprehensive approach can we ensure that European patients reap the full

benefits of innovation in healthcare without jeopardising their safety and confidence

in those tools.
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Call to Action

Establish a comprehensive legal framework for AI addressing issues of data

protection and management, consent, liability for misdiagnoses as well as data

leakage and update existing relevant legislation in order to ensure that it is fit for

purpose.

Identify and promote best practices ensuring the robustness of AI systems in the

health sector both at the stages of development and actual use to reduce

potential biases and errors of AI-based decision making.

Accelerate the development of a Common European Health Data Space as part

of a comprehensive strategy to address the current fragmentation of the EU

health data landscape. 

Improve data interoperability and support the development of data

infrastructure, with the goal of providing a reliable flow of data with standardised

formats, the necessary cybersecurity provisions and data protections.  

Support the development of national electronic health records and improve the

interoperability of health data. 

Equip the workforce with the necessary skill sets to maximise the positive impact

of AI and conduct a comprehensive regulatory assessment of the medical

profession’s

The discussions as part of the Talk Series outlined a number of challenges to the

wider deployment of AI in the healthcare sector. In order to ensure that AI is

deployed successfully and safely across EU healthcare systems, we call on European,

national and regional authorities and on all relevant stakeholders to:
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Call to Action
frameworks to determine whether they are fit for the use of patient-centred AI in

healthcare provision. This should be done with a view towards gearing both

university education and lifelong learning programmes towards digital literacy.

Ensure that AI is applied in full respect of EU data protection rules while

observing the balance between scientific advancement and patient protection.

This must be achieved through the diligent implementation of the GDPR

principles and adequate use of provisions and exemptions on health research.

Invest in research and innovation to boost the updates of AI applications to

healthcare and support patient access to the best available technologies.

Put in place mechanisms to ensure educational assistance to patients to allow

them to better understand and use AI and empower them to actively participate

in the management of their health.

Establish of clear and concrete EU guidelines and programmes for evaluating the

impact of AI tools in healthcare 

Promote open source in order to allow researchers to identify sources of potential

bias as well as to validate the results of developed models.
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