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Artificial Intelligence (AI) 

Machine Learning (ML)

Deep Learning (DL) 

Artificial Neural Networks (ANN) 

Natural Language Processing (NLP) 

Automated Speech Recognition 

(ASR)



CAD and CDSS are the most common types of 
software tools in the application of AI in medicine.

ReferenceJ Educ Eval Health Prof. 2019; 16: 18.

CAD = computer-

aided 

detection/diagnosis; 

CDSS= clinical 

decision support 

system;  CNN = 

convolutional neural 

network; 

RNN = recurrent 

neural network.



Ref: What is Artificial Intelligence?  By Vaishali Advani -Jul 15, 2020



Singularity point



AI Benefits in HealthCare

https://www.ideagen.com/



Applications of artificial intelligence in health care

Reference:            J 

Family Med Prim 

Care. 2019 Jul; 

8(7): 2328–2331



https://doi.org/10.1016/j.medj.2021.04.006

ΜL specification in clinical decision making 



Use of various AI Healthcare 
applications varies 

Ref : Global Market Insights. Healthcare Artificial Intelligence Market Share Growth 

Report 2019-2025



Photo Credit:: Global Market Insights. Healthcare Artificial Intelligence Market 

Share Growth Report 2019-2025



Artificial Intelligence (AI) Applications within the 
Healthcare Landscape.



Performance of the 

algorithm (black curve) & 

eight ophthalmologists 

(colored dots) for the 

presence of referable 

diabetic retinopathy 

(moderate or worse 

diabetic retinopathy or 

referable diabetic macular 

edema) on a validation 

set consisting of 9963 

images. The black 

diamonds on the graph 

correspond to the 

sensitivity and specificity 

of the algorithm at the 

high sensitivity and high 

specificity operating 

points. 

JAMA. 2016;316(22):2402-2410.



AI in routine health care



AI based Medical Devices



Ψηφιακή Υγεία-Ψηφιακή Ιατρική-
Ψηφιακή Θεραπευτική

J Family Med Prim Care . 2020 May 31;9(5):2207-2213

Εφαρμογές 

Ψηφιακής Υγείας: 

Δεν χρήζουν 

πιστοποίησης

Εφαρμογές 

Ψηφιακής Ιατρικής: 

Χρήζουν 

πιστοποίησης πχ CE ή

MDR Class I

Eφαρμογές 

Ψηφιακής 

Θεραπευτικής: 

Χρήζουν 

πιστοποίησης MDR 

Class IΙa, IΙb, III



Ψηφιακή Θεραπευτική 
(Digital therapeutics-Dtx)

Dtx στη διεθνή βιβλιογραφία, είναι ένα υποσύνολο της 

ψηφιακής υγείας, που αφορά τεκμηριωμένες θεραπευτικές 

παρεμβάσεις που βασίζονται σε υψηλής ποιότητας, 

πιστοποιημένα προγράμματα λογισμικού για την πρόληψη,

τη διαχείριση ή τη θεραπεία μιας ασθένειας.

Οι καινότομες αυτές εφαρμογές νέων τεχνολογιών στην 

υγεία, έχουν προοπτικές αλλά και προκλήσεις και χρήζουν 

εισαγωγής ενός ΡΥΘΜΙΣΤΙΚΟΥ ΚΑΙ ΝΟΜΙΚΟΥ ΠΛΑΙΣΙΟΥ 

ΨΗΦΙΑΚΗΣ ΥΓΕΙΑΣ.



ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels

Classification of Medical Device Software (MDSW)

Rule 11 of MDR Annex VIII

"Software intended to provide information which is used to take decisions with 

diagnosis or therapeutic purposes is classified as class IIa, except if such decisions 

have an impact that may cause:

— death or an irreversible deterioration of a person's state of health, in which case it 

is in class III; or

— a serious deterioration of a person's state of health or a surgical intervention, in 

which case it is classified as class IIb.

Software intended to monitor physiological processes is classified as class IIa, 

except if it is intended for monitoring of vital physiological parameters, where the 

nature of variations of those parameters is such that it could result in immediate 

danger to the patient, in which case it is classified as class IIb.

All other software is classified as class I."
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Proposed AI HealthCare Regulatory Framework (EU)

Article 43 (3) AIAct manages overlap and conformity, providing that 
where AI systems that are devices or are part of a device can be 

assessed under the MDR or IVDR conformity assessment procedure.

The AIA is not yet clear about the result of conformity assessment 

under overlapping assessment and how this will be reflected in a final 
declaration of conformity. The result under the AIA would be an EU 

technical documentation certificate (article 44 AIA) which seems to be 
complementary to an MDR / IVDR certificate



Οι εφαρμογές ψηφιακής θεραπευτικής υπάγονται

στα Ιατροτεχνολογικά προϊοντα
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Όσες εφαρμογές προορίζονται για ιατρική χρήση, θα πρέπει να 
πληρούν, σε ότι αφορά την ΕΕ, τις διατάξεις του Μedical Devices 
Directive, που αντικαστάθηκε από 26/5/2021  από τον Medical 
Devices Regulation.
 
Στην Ελλάδα, αρμόδιος φορέας (Notified Body) είναι το ΕΚΑΠΤΥ 
(Εθνικό Κέντρο Αξιολόγησης της Ποιότητας και Τεχνολογίας στην 
Υγεία -Ε.Κ.Α.Π.Τ.Υ. Α.Ε.) www.ekapty.gr  που λειτουργεί ως 
ανεξάρτητος Φορέας Πιστοποίησης Συστημάτων Ποιότητας και 
Προϊόντων, εποπτευόμενος από το Υπουργείο Υγείας.

Οι εφαρμογές mobile health, είναι ένα μόνο τμήματα του 
γενικότερου συνόλου, της εργαλείων της Ψηφιακή 
Θεραπευτικής (Digital therapeutics-Dtx).

http://www.ekapty.gr/


ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels

Stages of Μedical Devices Trials 
vs 

Phases of Pharma Trials  



Key Points:
❖Artificial intelligence in radiology is 

still in its infancy even though 
already 100 CE-marked AI 
products are commercially 
available.

❖Only 36 out of100 products have 
peer-reviewed evidence ofwhich 
most studies demonstrate lower 
levels of efficacy. 

❖There is a wide variety in 
deployment strategies, pricing 
models, and CE marking class of 
AI products for radiology.

ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels



ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels

Results: We identified 51 relevant studies that 
reported the implementation and evaluation of AI 
applications in clinical practice, of which 13 adopted 
a randomized controlled trial design and eight 
adopted an experimental design

Conclusions: This review indicates that research
on the clinical implementation of AI applications is
still at an early stage despite the great potential. 
More research needs to assess the benefits and 
challenges associated with clinical AI applications
through a more rigorous methodology.
(J



Interpretable Machine Learning in Healthcare 
(XAI)

Reference: BMC Med Inform Decis Mak 19, 146 (2019).

Ιnterpretability process of 

black box machine learning algorithms



AI in HealthCare Challenges
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Advantages and disadvantages of artificial intelligence in medicine

Reference:            J 

Family Med Prim 

Care. 2019 Jul; 

8(7): 2328–2331



AI and Clinical Research and Innovation

❖Transparent Reporting of a multivariable prediction model for 
Individual Prognosis Or Diagnosis (TRIPOD) Statement -ΑΙ
❖Consolidated Standards of Reporting Trials (CONSORT) 

Statement-ΑΙ
❖ Standard Protocol Items: Recommendations for 

Interventional Trials (SPIRIT) Statement –ΑΙ
❖DECIDE-AI: new reporting guidelines to bridge the 

development-to-implementation gap in clinical artificial 
intelligence
❖Developing specific reporting guidelines for diagnostic 

accuracy studies assessing AI interventions: The STARD-AI 
Steering Group
❖Assessment of Diagnostic Accuracy Studies (QUADAS) -AI
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Enhancing the QUAlity and Transparency Of health Research 

https://www.equator-network.org/



www.united4health.eu

Image illustrating the 

relationship between 

the time spent self-

managing diabetes 

(blue)

 and time spent with a 

health care provider 

(white).

David G. Marrero Diabetes Spectr 2016;29:54-57

©2016 by American Diabetes Association

Digital Health  could help the patient empowerment and 

coaching.



This project has received funding from the European 

Union’s Horizon 2020

 research and innovation programme under grant 

agreement Nº 857223

MANAGEMENT 
OF DIABETES 
IS MORE 
CHALLENGING
FOR THE
ELDERLY
PATIENTS
WITH 
COMORBIDITIES

3
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Greek Deployment Site : 
(Central Greece)  Use Case 3

USE CASE 3– Diabetes: predictive modelling of 
glycaemic status
❖ Greek PS Coordinator: Dr Kostas Votis (CERTH/ITI)
❖PI : Assist. Prof. Alexandra Bargiota (UTH)
❖Central Greece Pilot Coordinator : Dr George E. Dafoulas (UTH & 
Cities) Net) 

«ΜΕΛΕΤΗ ΑΞΙΟΛΟΓΗΣΗΣ ΑΛΓΟΡΙΘΜΟΥ 
MHXANΙΚΗΣ ΜΑΘΗΣΗ ΓΙΑ ΤΗ ΓΛΥΚΑΙΜΙΚΗ 
ΡΥΘΜΙΣΗ ΜΕΣΩ ΜΕΤΡΗΣΕΩΝ ΣΥΣΤΗΜΑTOΣ 
ΣΥΝΕΧΟΥΣ ΥΠΟΔΟΡΙΑΣ ΚΑΤΑΓΡΑΦΗΣ 
ΓΛΥΚΟΖΗΣ (CGM) ΣΕ ΠΡΑΓΜΑΤΙΚΟ ΧΡΟΝΟ ΣΕ 
ΑΣΘΕΝΕΙΣ >=65 ετών ΜΕ ΣΑΚΧΑΡΩΔΗ 
ΔΙΑΒΗΤΗ ΤΥΠΟΥ 2 ΚΑΙ ΣΥΝΝΟΣΗΡΟΤΗΤΕΣ». 

F2F PILOTS MEETING |  GATEKEEPER CONFIDENTIAL | 
18/12/2024
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From pilots to routine care deployment….

Κλινικά Πρωτόκολλα

Προστασία Δεδομένων (GDPR)

Cybersecurity/Kυβερνοασφάλεια

CE/DOC MDR –Ιατροτεχνολογικό προϊόν?

Διασφάλιση ασφάλειας ασθενή-χρήστη

Διαλειτουργικότητα

Ρυθμιστικό και Νομικό Πλαίσιο

Κόστος /Αποτέλεσμα - ασφαλιστική κάλυψη

ΨΗΦΙΑΚΗ ΥΓΕΙΑ : ΠΡΟΚΛΗΣΕΙΣ



ΥΛΙΚΟΕΠΑΓΡΥΠΝΗΣΗ

ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels



EΛΑΤΕ ΣΤΗΝ ΚΟΙΝΟΤΗΤΑ ΜΑΣ 

ΣΤΟ FACEBOOK κ Linkedin ΓΙΑ ΝΑ 

ΠΡΟΑΓΟΥΜΕ ΤΗΝ ΨΗΦΙΑΚΗ 

ΥΓΕΙΑ ΣΤΗΝ ΕΛΛΑΔΑ!



ACTIVAGE I 1st Technical Review Meeting I October 2017, Brussels



EYXAΡΙΣΤΩ ΓΙΑ ΤΗΝ ΠΡΟΣΟΧΗ ΣΑΣ!

gdafoulas@med.uth.gr      @GeorgeEDafoulas              
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