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Exponential 
technologies 





Infrastructure, data 
generation and 
healthcare 



Digitisation and Data sources 
in a rapidly evolving ecosystem 

REAL-WORLD 
DATA 

ELECTRONIC 
HEALTH RECORDS 

CLAIMS DIGITAL CAPTURE 





Why is it important? Examples 

 Oncology – Precision Medicine - Individuals 

Huge “combinatorial complexity” (EMA 2018): dose selection, drug 
combination partners, sequence of treatments, washout periods, changing 
tumour characteristics, patient-/tumour-related stratification biomarkers; 
the full potential and optimal use of new agents cannot be characterised 
before routine use. RWE is our only hope to come to grips with 
combinatorial complexity; testing many (diagnostic tools) to find who will 
benefit (the most) 

 Public Health interventions/ Vaccination 

Monitoring ever-changing benefit/risk ratio, population in trials different 
from patients/people in general; longer-term effects; understanding 
determinants and contextual characteristics affecting vaccine delivery, 
e.g., designing and delivering the vaccination programme, deploying the 
vaccination strategy, e.g., who benefits more? Who may experience side 
effects? Who is protected more? From what strains? 



RWE Draft Guidance 2021 

 

FDA defines real-world evidence (RWE) as the clinical 
evidence regarding a medical product’s use and 
potential benefits or risks that is derived from analysis of 
RWD), which are data relating to patients’ health status 
and health care delivery; 

https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence  

RELEVANCE FOR HETEROGENOUS 
POPULATION – RCT PARTICIPANTS V. 
DIVERSE POPULATIONS, BEYOND POST-
APPROVAL REQUIREMENTS  
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Beyond RCTs – How can we utilize 
such technologies to effect a 

paradigm shift? 

Observational 

Decentralized 
Clinical Trials 

(DCTs) 

Pragmatic 
elements 



Decentralized Clinical Trials 
Catalyzing participation 

 

Inherent risks? Possibility of 
undetected AE Integrity? 

Potential to mishandle, corrupted 

data, inaccurate tracking, data 

safety 



Secondary use of data 

Legal interoperability 

Operational interoperability 

Semantic interoperability 

Technical interoperability 



Early detection of 
ailments 

Improve decision-
making 

Help in treatment 

Expanded access  
to medical service 

Associated care 

Improving 
experience 

Health monitoring 
through wearable 

End-
of-life 
care 

Role of AI in healthcare?  



 
 
Paradigm shift in evidence 
generation: high-quality, complete 
data sets needed, whilst to 
utilize potential of RWD, technology 
is key 
 
 



RWD generate, RWE synthesized, AI 
tools for both, as well as technologies 

Some examples: 

 Payment for clinical services 

 Response to public health crises, like pandemics 

 Means to harvest the information we collect 

 Make sense of massive flow of data coming into 
insurers, payers, doctors, etc. 

 Better, safer care at lower cost 



Population  
shifting, data drifting 

 

 Need for continuous monitoring, 
measurement 

 Post-market surveillance for an algorithm 

 Evaluation over time 

 Health system merges with another 

 Population changes 

 Preferences change 

 Modalities on new therapies, co-morbidities 
change 



Concrete risks 

 Fascination with new 
technologies 

 Overestimating value 

 Underestimating weakness and 
dangers 

 We know that it may disappoint 
us in ways we could predict and 
avoid had we paid attention from 
the beginning 

 Equity implication of artificial 
intelligence 

 Example of AI tools worsening 

disparities in breast cancer, fatal 
disease in black women 

 Skewed by sex, algorithm further 
biasing rather than reducing these 

issues 

 





Accountability and ethics too! 



Examples 

 Surgical Inc., the company behind the Da Vinci Surgical system, has 
settled thousands of lawsuits over the past decade. Da Vinci robots always 
work in conjunction with a human surgeon, but the company has faced 
allegations of clear error, including machines burning patients and broken parts 
of machines falling into patients. 

 Some cases, though, are less clear-cut. If diagnostic AI trained on data that 
over-represents white patients then misdiagnoses a black patient, it’s unclear 
whether the culprit is the machine-learning company, those who collected the 
biased data, or the doctor who chose to listen to the recommendation.  

 

“If an AI program is a black box, it will make predictions and decisions as humans 
do, but without being able to communicate its reasons for doing so,”  

 “This also means that little can be inferred about the intent or conduct of the 
humans that created or deployed the AI, since even they may not be able to 
foresee what solutions the AI will reach or what decisions it will make.” 
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Increased 
Access, 

Demand, and 
Acceptance of 

RWD and RWE, 
emerging AI 

tools and 
SaMDs 

Changing 
Payment  

Paradigms 
 

Value and 
Outcomes 

 

Government 
Investment in  

Advancing 
Science and  

Applications of 
RWE and RWD, 

AI, etc. 

Heightened 

Regulatory  

Oversight on 

Scientific 

Rigor/Reporting 

 and Patient 

Privacy 

Why do we need an AI strategy? 
Complementarity of evidence sources, increasing oversight 
by regulatory bodies, need for high-quality data and 
increasing complexity to ensure robust methodologies 
 



Health 
Technology 
Assessment 

HTA 

 

HTA is a  multidisciplinary process that 
uses explicit methods to determine the 
value of a health technology at 
different points in its lifecycle. The 
purpose is to inform decision-making in 
order to promote an equitable, 
efficient, high-quality health system 

 



Strengths and opportunities of AI for HTA 

 

• AI is increasingly used in health care in the context of decision-support systems 

and to assist clinical decision making, i.e., diagnostic and predictive algorithms 

• Results in changing workflows, but can contribute to service organization too  

(e.g., flow optimization, triage, and resource allocation) 

• Patient management and follow-up (e.g., prompts, compliance, behavior) 

• health insurance fraud detection, relevance for payers 

• AI is also being integrated into HTA conduct including, but not limited to, 

horizon scanning (to identify emerging technologies) and support evidence 

synthesis 

 



Rise of AI and challenges to HTA 
 

• Challenges identified by HTAi Global Policy Forum:  

• Quality and acceptability of RWD/RWE 

• Governance and accountability issues  

• Transferability issues 

• How to inform decision-making 
 
https://htai.org/wp-

content/uploads/2019/02/HTAiGlobalPolicyForum2019_BackgroundPaper.pdf 

https://doi:10.1017/S0266462319000400  
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Example from 
the US 
Endeavour Rx 
Digital therapeutics  
Summer 2020 



https://www.nature.com/articles/s41746-020-00324-0 
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Example from the 
Netherlands 

 

 HTA Agency: National Health 
Care Institute (ZIN) 

 

 Should we reimburse AI-based 
telecare for those suffering from 
mental health problems? 

 

 Groups to prioritise? Role of 
[means of] delivery of care? 



What sort of things might happen? 
 Does the nature of mental care change? If so, in what way? 

 

 Could it lead to overlooking things more often, to neglect? 

 

 Is productivity increased? 

 

 Does it improve accessibility to care? 

 

 Does it help to contain expenditures? 

 

 Does it lead to a certain indifference on the part of the health care provider? 

 

 Could telecare be a promising way of reducing the burden of mental illness, given our 
understanding of the key underlying causes? 

 

 

 



What makes such things important 
(why)? 

 Recognition of the suffering that may be 
associated with mental illness 

 

 Impact on patients, carers, healthcare workers, 
ability to cope with disease 

 

 Fairness, solidarity to publicly fund this care 

 



Why is it important to have deliberation and 
transparency? 

 Engagement 

 Empowerment 

 Participation 

 Consultation 

 Deliberation 

 Governance 

 Representativeness 

 Literacy 

 Transparency 

 Inclusiveness 

 Democratising health; safeguarding not only public 
health, but societal cohesion, trust in institutions and 
wellbeing of individuals, families, communities, society 

 



Identifying perspectives and values 
 
• An early dialogue between stakeholders is needed to identify the 

evidence required to inform decision making by: 
 

• Focusing on what (people are trying to achieve or to avoid) and 
why: i.e., reveal which values are considered important (e.g., 
fairness, autonomy) for both patients and practitioners 

 
• What happens when AI changes the practice of health care from 

the perspective of shared values? 
• How does it shape shared decision-making? 
• It reveals the nature of any potential value conflicts, and how 

these might be resolved 
 
 



What could be achieved? 

Quality of evidence, context-relevance evidence, experience of care and 
service for patients and carers; 

Improving the wellbeing of our communities and our society; 

Improving acceptance and uptake, countering information asymmetry; 

Relieving workforce from redundant tasks; improve quality of work and 
satisfaction; 

Combat inequity and improve resource allocation 



What is the result of such HTA? 

Explain which 
aspects may 

be considered 
relevant, and 

why 

Explain what 
was done to 

retrieve, 
critically 

appraise, and 

interpret the 
available 
evidence 

Point out 
which of the 
claims and 
concerns 

seem to be 

warranted by 
the evidence 

Identify any 
uncertainties, 

conflicting 
evidence, 

gaps in 

knowledge, 
etc 

Draw attention 
to possible 
conflicting 

values: reasons 
why we might 

want to go 
ahead with 

this 
technological 
development, 
and reasons 

why we might 
want to be 

holding back 

Suggest 
possible ways 
of how such 

conflict might 
be resolved 



Stakeholder input v. Deliberation 
ISPOR and HTAi Joint Task Fforce on  
deliberative processes 

Stakeholder input is something different than deliberation – you 
may want to refer to the HTAi-ISPOR Taskforce on Deliberative 
Processes for HTA. 

There is an increased attention for deliberative processes for HTA, 
but the development of theories and methods for such processes 
remain behind. The Task Force is developing guidance for this. 



Are we ready? Policies and action plans  

AI Policy and the EU 
 Pharmaceutical Strategy and HTA Legislative Proposal 

 EU Cancer Plan 

 European Pillar of Social Rights (Principle 16; measuring access and new tools) 

 EU4Health Literacy and Research 

 AI Policy and regulation 

Regulation to address the safety risks of AI systems ensuring safety functions in machinery, while 

the Machinery Regulation will ensure, where applicable, the safe integration of the AI system 

into the overall machinery, so as not to compromise the safety of the machinery as a whole;  

2018 Coordinated Plan laid the foundation for policy coordination on AI and encouraged 

Member States to develop national strategies; Technological, economic and policy context on 

AI has considerably evolved. To remain agile and fit for the purpose, the Commission presents 

the 2021 review of the Coordinated Plan;  

To ensure a stronger link to the European Green Deal, developing markets and in response to 

the coronavirus pandemic, the updated plan strengthens its proposed actions on the 

environment and health. 

 



Digital Innovation Hubs (DIHs) c. 2018 



National Plans for AI? 

 19/27 Member States have a plan: Bulgaria, Cyprus, 
Czechia, Denmark, Estonia, Finland, France, Germany, 
Hungary, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Portugal, Slovakia, Sweden and most 
recently Spain and Poland, in December 2020), plus 
Norway have adopted national AI strategies 

 

 Greece not yet (April 2021); 2019 announcement that it is 
under development (Sep 2019) 

 

https://digitalstrategy.gov.gr/project/ethniki_stratigiki_texnitis_noimosinis  
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Thank you for your 
attention! 

 

elena.petelos@med.uoc.gr 

#UHC2030 

#LeaveNoOneBehind 
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https://validatehta.eu 

  

https://validatehta.eu/

