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Topics we work on!

MEDICAL DEVICES (MDs)
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Market access and Health
technology assessment (HTA)
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Market Access for innovative MDs: a multi-layered problem?
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Cha”enge EEg

Bringing medical technology innovations to patients in the EU has

&

become increasingly long and difficult.

Ever-stricter EU regulations. , ,
Q Uncertainty for innovators.

Lack of harmonised approaches

in Member States for facilitating o ,
early evidence generations. \\g Eeclme in attractiveness of
L urope.



Opportunity

What is an early feasibility study (EFS)?

A limited clinical investigation of a
device early in development

Before the device design has been finalized, for a
specific indication

Information obtained from an EFS can guide
device modifications = iterative process



Harmonised approach to Early Feasibility Studies for medical
devices in the European Union (HEU-EFS)

Disclaimer

Funded by the European Union, the private members, and those contributing
partners of the IHI JU. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the aforementioned
parties. Neither of the aforementioned parties can be held responsible for them.

HEUME 1] ; oo
EFS ! initiative

Website: www.heuefs.eu Info info@heuefs.eu Linkedin @HEU-EFS X @HEU-EFS
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HEU-EFS aim & objectives HESE

el

v’ To define a methodology for EFS, involving various stakeholders from different sectors
v’ To test, refine, and validate the framework based on pilot use-cases

v To develop a comprehensive database to track EFS submissions in Europe and assess the impact of the
initiative

®
22 public and private consortium partners B_l.'OGcOIl

4-year project / €19 million grant from the Innovative Health Initiative v Trinity

Hopital européen coll
ggolzges-Pompidou I Coordinated by Bocconi University - Industrially led by Edwards Lifesciences .ty Collese

=) Dublin
The University of Dublin

Co-leading WP2 (with Trinity College Dublin)
Objective: to define the best possible alignment between the EU EFS program and current and future rules/standards.
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Health technology assessment: Three-phase model

Assess Appraise Decision-making
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European Patients’ Academy on Therapeutic Innovation (EUPATI) https://toolbox.eupati.eu/resources/health-technology-assessment-process-fundamentals



Hb-HTA and technology assessment
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HAUTE AUTORITE DE SANTE —
Medical Devices = | GRETAH SURVEY ;
Health technology assessment I o ) , ‘ :
(French HTA body) : OrGanisation des Réseaux d’Evaluation des |
National | Technologies de sAnté en milieu :
: Hospitalier :
— Hospital-based Health technology
: : assessment (HB-HTA)
. !! - Local

Martelli, N. Evaluation des dispositifs médicaux innovants dans les CHU en vue de leur acquisition: état des lieux et élaboration d’un outil d’aide a la décision. 2015. These de doctorat. Université Paris Sud-Paris XI.

Piazza, L., et al. "What are the Most Important Decision-Making Criteria For Innovative Health Technology Integration? A National Survey from French Hospitals Decision-Makers." Value in Health 19.7 (2016): A489. 16
Martelli, N., Puc, C., Szwarcensztein, K., Beuscart, R., Coulonjou, H., Degrassat-Théas, A, ... & Lechat, P. (2017). Réle et place de I'évaluation des technologies de santé a I'hopital: schéma cible appliqué aux dispositifs médicaux. Thérapie, 72(1), 105-113.

Guerre, Pascale. L'évaluation médico-économique des innovations: qualité des études, place d'une nouvelle méthode d'évaluation (mini-HTA), et recommandations pour I'amélioration des pratiques. 2021. Thése de doctorat. Université de Lyon.



« HOSPITAL-BASED HEALTH TECHNOLOGY ASSESSMENT OF INNOVATIVE MEDICAL DEVICES:
INSIGHTS FROM A NATIONWIDE SURVEY IN FRANCE »*
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W Main Objective: To study the current organization of the evaluation of
innovative MDs in French hospitals.
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Martin, T., Guercio, A., Besseau, H., Huot, L., Guerre, P., Atfeh, J,, ... & Martelli, N. (2023). Hospital-based health technology assessment of innovative medical devices: insights from a
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nationwide survey in France. International Journal of Technology Assessment in Health Care, 39(1), e58.



Results overview— How Hb-HTA is currently implanted in France?*

Most French Hospitals are doing Hb-HTA for the acquisition of innovative MDs

(61 Hospitals, 91%)*

- N .

Variety of organizations linked to the category of hospitals

Only 16 hospitals (24%) stated the existence of a dedicated unit* for MD assessment

(More common in hospitals > 500 beds : n= 15, p=0,0160 and in Teaching Hospitals n= 11, p=0,0158)

HAS

HAUTE AUTORITE DE SANTE

Lack of collaboration between French hospitals and national authorities

(0/67 hospitals stated a collaboration with the HAS)

*67 responding hospitals
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QUIZ

What are the assessment criteria for innovative MDs?

Al
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Astificial Intelligesce In Modicioe 140 (2023) 102547

Cantents lists available at ScienceDlec

Artificial Intelligence In Medicine

journal homepage: www elsevier com/locate/artmad
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Are current clinical studies on artificial intelligence-based medical devices
comprehensive enough to support a full health technology assessment? A
systematic review
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ARTICLE INFO ABSTRACT

Keywonds: Artificial Dased Medical Devices (Al-based MDs) are experienciag exponential growth i
Anéctal tntellipence healthease. This stady aimed (o Evestigate whether carrent studies assessiag Al contiis the afoemation required
Vhachios lesmuing for Beakth tochnology assessmest (HTA) by HTA bodies.

Ao} Sniull oo Sopmd momlical dukow Mehod: We condacted & systematic lerature seview bused cn the Preferred Repoeting liems for Systematic
Reviews and Meta-Analyses sethodelogy 10 extract asticles published between 2016 and 2021 selated (o the
assesiement of Al-bised MDs. Data extraction focssed on study o
parstees, and resudts. Al guality fsessment and HTA scores were caleulated 10 enl-ilr whether the lx:m
present in the indeded stadies were comcondast with the HTA i We # linear regs

for the HTA and Al scones with the explasatory variables of the impact factor, peblication date, sed medical
specialty. We conductod a univasiase anidysis of the HTA scoee aad & avadtivariate anadysis of the Al sooee with i
alpha risk of 5 %.

Resdrs: Of 5578 retrieved revoeds, 56 were induded The mess Al guality assessment score was 67 % 32 % of
artiches Bad an Al quality seore > 70 %, 50 % had a scoce betwoen SO % sead 70 %, aad 18 % Bad & score under
50 % The Mighest quality scoces were chserved for the study design (82 %) and oprisisation (60 %) calegories,
whereas the soones were lowest in the disical practice category (23 %). The stesn HTA score was 52 % foe all
seven domaiss. 100 % of e studies asessed disical effectivenes, wheseas caly 9 % evalused safety, aad 20 %
evalused econsmic tsues. There was @ statisticadly significant selationshdp hetween the Espact Bictor and the
HTA and Al seores (boch p = 0.046).

Discssion: Clinieal studies on Al-based MDs have lmitations asd often back adapied, robust, sad complea ev-
idence. Highquality datasets ase alio required because the oulput data s aaly be trusted If the Esputs s
reliable. The existing e st desigmed 10 asess Al-based MDs. Froem the
penpenlwdrephmn aurkocities, we saggest chat ese frraseworks should be adigted 1o asvess the intes-
y, and safety of csgoleg updates. From (he perspective of HTA agescies,
nc highlight that and patient ethical Bsues, and ceganizitional canges
are roquired foe the Impkmmmmn of these devices. Ecosomic assessments of Al should rely oo sobust
methodology (Rusiness impact or health economic modes) 10 provide decsion-maless with mece relladle
evidence.

Al Artificiad Al-based MD, Artificial intelligence-dased sodical device, AUC, Aren seder (e curve;, MD, Medical device, ML, Machine
learadey; SaMD, Softwase as & Modical Devier: ITFeC, lifornmation Technology: The Fature of Ciecer. Blasm, irstitut Fur und
German Misistry of Healt) CADTH, Canadian Agescy for Drugs and Technologics i Health; FDA,, Food and Dreg adssinistration; HAS, Hisste Autoriné de Sanie,
NHS, National Health Service; NICE, Natiosal Institute for Health & Care Excellence; NIPH, Norwegian Institute of Pablic Health, INAHTA, Intematicsal Network of
A@'xm for Health Technalogy Assessment; EUnetHTA, Ewropera setwork for Health Technology Assessmness Joint Action.

* Comresponding -‘mn Gm&wh«mndmmﬂmbm et Ecomomie de la Santé (GRADES) Deparument, University Paris-Saclay, Orsay, France.
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Assessment of Performance, Interpretability,
and Explainability in Artificial
Intelligence—Based Health Technologies:
What Healthcare Stakeholders Need to
Know

Line Farah, PharmDy; Juliette M. Murms, M5c lsabelle Borget, PhD, PharmDy;
Agathe Guilloux, PhD: Micolas M. Martelli, PhD, PharmDy;
and Sandrine LM. Katsahian, MDD, PhD

Abstract

This review aimed 1o specify different concepis that are essential 1o the developmen of medical devices
(MDs) with anificial inelligence (A1} {Al-based MDs) and shed light on how algorithm perormance,
nterpretability, and explainability are key assets. Firs, a lerstare review was performed 1o determine the
key criteria needed for a health technology ssessment of Al-based MDs in the existing guidelines. Then,
we analyzed the existing assessmen methodologies of the different criteria selected alier the lierature
review. The scoping review revealed thar health technology assessment agencies have highlighted differern
criteri, with 3 imporant ones 1o reinforce conlidence in Al-based MDs: perlormance, interpretability, and
explainability. We give recommendations on how and when 1o evaluate performance on the basis of the
model structure and available daa. In addition, should inerprewshility and explainability be difficull w
define mahemaically, we describe existing ways 1o support their evaluaion. We also provide a decision
suppon lowchan w identily the anticipated regubsiory requirements for the development and sssessment
of Al-based MDs. The imponance of explainability and imerpretabiliy technigues in health technology
assessment agencies is easing 1o hold siakeholders more sccountable for the decisions made by Al-
based MDs The identification of 3 main assessment criteria for Al-hased MDs sccording 10 health 1ech-
nobogy assessment guidelines led us 1o propese a set of wols and methods o help undersiand how and
why meschine learning algorithms work as well as their predictions
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| I ndersanding of algorithms in gen-
eral and in anibcil inelligence (ALY
in healtheare has become an essential
criterion [ollowing the new regubition pro-
cesses for AL (AL Act), data (General Data Pro-
tection  Regulation), and medical deviess
(WD) {Medical Device Regulation) in Eusope,
Among these, the Al Act s the fira regubation
Lo divide applications of Al o differem sk
categories (1) unacceplable sk, (2} high
risk, and (3) low or minimal ek
In medicine, Al can be wed not only in
combination with an MD bu also as an MD
by itsell. In fact, MDs are defined in the

European Medical Device Regulation as “any
instrument, apparales, applisnce, soltware,
implant, reagent, matesial, or other anicle
imended by the manufaciurer o be wsed,
alone or in coebination, for buran beings
for  specific medical purposes”™ Anifbcial
inmelligence—hased MDs are health echaolo-
gies employed 10 improve human capabilities
for several applications, including prediciion
or kdentification of diseases, dava classificaion
or analysis for disease outbreaks, op
of medical therapy, or disease diagnosi
Food and Drig Adminiasation (FDA) i the
United  States defines an Al-based MD as

Mayo Dlin Pros Digital Healh & June Z003§21 120138 & Rl dei ong| 0101 8] mep dig 300302 004

2023 THE AUTHORS. Pubilishid by Elsivinr a2 o biball of Mays Foundalion kar b

alioey and Basaarch This is an open

acewss artide under the O BY lense ibis.fereaivecom moss ergcensesbp 0l

eed to know.

Farah, L., Davaze-Schneider, J., Martin, T., Nguyen, P., Borget, |., & Martelli, N. (2023). Are current clinical studies on artificial intelligence-based medical devices comprehensive enough to support a full health technology assessment? A sysztgnatic

review. Artificial Intelligence in Medicine, 102547.




Take home messages

=

86

Market access for innovative MDs = EFS for MDs = a new hope for
a multi-layered problem! making the EU more attractive

Al and MDs = new criteria for the
HTA process
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Farah, L., Murris, J. M., Borget, 1., Guilloux, A., Martelli, N. M., & Katsahian, S. I.
(2023). Assessment of performance, interpretability, and explainability in artificial
intelligence—based health technologies: what healthcare stakeholders need to
know. Mayo Clinic Proceedings: Digital Health, 1(2), 120-138.

Al-based MD
assessment
process

Performance

Is the Al-based
MD performant?*

Interpretability
How does the Al-based MD work?
Is it aligned with the clinical
practice?

Explainability

Why does the Al-based
MD give such results?
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Market Access Process for Reimbursed Medical Devices in France

CE Marking Notified Bodies
i L European Market Access @
=)

Health Technology Assessment French National Authority for Health
Recommendations for national reimbursement H l s S
i € decisions made by the public authorities .
HAUTE AUTORITE DE SANTE

Economic Committee of Healthcare Products

) CG;:

Final decision for registration on .
Ministry of Health

list for reimbursement

Published in the Official Journal ! ]
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Pesqué, R., Percheron, R., Cordonnier, A. L., Steelandt, J., Paubel, P, Pineau, J., ... & Martelli, N. (2019, November). Health technology assessment of innovative
medical devices: timing and decision at national and local level. In Annales Pharmaceutiques Francaises (Vol. 78, No. 2, pp. 189-197).



