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Presenter
Presentation Notes
The Medical Device Regulation has introduced important changes in respect to the previous Directive, towards an increased safety of Medical Devices and related benefits for patients’health.
Here some of the main novelties are listed, that will be recalled more in detail in the following slides.



[Fraser et al. Eur Heart J 2020; 41(27):2589–2596]

Increase investigation requirements: role of Expert panels
Expert Panels will scrutinize the clinical evidence submitted by 
manufacturers for Class III implantable medical devices and Class IIb 
active medical devices intended to administer and/or remove a 
medicinal product (MDR art. 54)
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In particular, to increase investigation requirements, Expert Panels, composed by medical experts, have been introduced as part of the conformity assessment process for Class III and some Class IIb medical device categories, to scrutinize clinical evidence submitted by manufacturers through the Clinical Evaluation Consultation Procedure. 



EU Horizon 965246

Expert panels: Clinical Evaluation and consultation procedure
Step 1: decision by two 
experts whether opinion 
is required  

1)  Novelty of the device/clinical procedure and possible major 
clinical/health impact

2)  Significant adverse change in the benefit-risk profile of a specific 
category or group of devices, due to scientifically valid health 
concerns (MDR Annex IX, paragraph 5.1.c)

3)  Significant increased rate of serious incidents reported for a specific 
category of group of devices

Step 2: scientific 
opinion on CEAR
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This process has two steps: within 21 days of receiving the dossier from the Notified Body, a screening panel within the Expert Panels decides if proceeding or not with the examination of the dossier on the basis of three criteria. 
(CLICK) Novelty and possible major impact, change in the benefit-risk profile in that specific category or group of devices, and significant increased rate of serious incidents reported for that category or group of devices.
(CLICK) In case of a positive decision, an opinion needs to be delivered to the Notified Body within 60 days from the beginning of the process.




Reinforce surveillance and management of the entire MD life cycle
Post-Market Surveillance seen in the context of the entire medical device 
life cycle, where safety (positive acceptable Benefit-Risk-Ratio) needs to be 
assessed in multiple scenarios in a continuous way.

The post-market surveillance system shall be suited to actively and systematically gathering, 
recording and analysing relevant data on the quality, performance and safety of a device 
throughout its entire lifetime, and to drawing the necessary conclusions and to determining, 
implementing and monitoring any preventive and corrective actions (MDR Art. 83).

Adverse events
Recalls

Presenter
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In the context of reinforcing surveillance, the MDR prescribes that different actions need to be put in place by the manufacturer along the medical device life cycle. 
(CLICK) These actions include post market surveillance, not only focused on a reactive approach, but also with a proactive focus on searching additional information from different sources. 
(CLICK) Among them, the different national databases of safety notices could be utilized, in order to derive trends in alerts and adverse events in similar products on the market, or for specific categories of devices.



Need for data aggregation tools to generate new 
value for regulatory purposes from existing open 
access information relevant to medical device 
malfunctions!

• Different definitions
• Different reporting criteria
• No common reporting forms          
• Multiple languages and alphabets
• Different reporting timelines
• Different nomenclatures
• Multiple UDIs systems
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These two scenarios, expert panels and post-market proactive surveillance, are just examples in which there is the potential need for data aggregation tools, to generate new value for regulatory purposes from already existing open access information relevant to medical device malfunctions.
(CLICK) However, several barriers are limiting the automation of this process, not only among different extra-EU market jurisdictions but also among the 27 EU countries, such as…..  



Reduce ambiguity: European Medical Device Nomenclature
The Italian “Classificazione Nazionale Dispositivi medici” (CND) has become the 
basis for the European Medical Device Nomenclature (EMDN)

Implantable 
prosthetic and 
osteosynthesis 
devices

Orthopedic 
prostheses, 
osteosynthesis 
devices, devices for 
tendon and 
ligament synthesis

Hip 
prostheses

Hip 
prostheses - 
acetabular 
components

Acetabular 
cups - primary 
surgery

P0908030101

Cemented 
acetabular 
cups - primary 
surgery

Cemented 
metal 
acetabular 
cups - primary 
surgery

P090803010101
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To reduce this ambiguity in the way manufacturers need to report their data in the EU member states, the MDR established a common way to describe the medical devices, by introducing the European Medical Device Nomenclature, or EMDN, derived from the Italian classification system. 
This is formed by a hierarchical tree structure, in which different levels describe more and more precisely the specific medical device category, to aim for an univocal and precise classification. 



Enhance transparency and coordination: EUDAMED database

1. Actors registration
2. UDI/Devices registration
3. Notified Bodies and Certificates
4. Clinical Investigations and performance 

studies
5. Vigilance and post-market surveillance
6. Market Surveillance

“the European Commission, in 
collaboration with the Member 
States, shall put in place systems 
and processes to actively 
monitor the data available in 
order to identify trends, patterns 
or signals that may reveal new 
risks or safety concerns.” (MDR, 
article 90)
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In addition, the creation of a European Database on Medical Devices goes into the direction of enhancing transparency and improving coordination among different stakeholders and sources of information. 
Eudamed will be based on 6 interconnected modules, where the first three are already available, (CLICK) and the last three are still under construction. 
(CLICK) However, it is still not clear which systems and processes will be implemented to monitor the data that will be available for the identification of  trends, patterns, or signals for risk analysis, as stated by the MDR.
(CLICK) For sure, there will be some limitations in using EUDAMED for these purposes, as no historical data will be included, so some years will have to pass from the activation of the remaining modules before any trend or pattern could be evaluated.
Also, EUDAMED will include only information relevant to medical devices on the EU market, with no links to other jurisdictions, or visibility of medical device malfunctions reported outside Europe. 




• To automatically collect publicly available curated regulatory information on 
alerts and recalls from the official websites of EU competent authorities, as 
well as from non-EU regulatory authorities, in a single database

• To attribute proper EMDN classification to the medical devices relevant to 
each of these records 

• To allow multiple queries to the generated database

• To display results in both an aggregated way, for capturing possible 
trends, as well as in detail for further analysis.

The aim of the CORE-MD PMS tool
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In this context, within the CORE-MD project, we developed a first pilot of an IT tool with the aim to….



Countries with periodically updated safety notices: 15/27 +1

EU countries with available data

Presenter
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To do so, we started examining which of the EU member states, through their dedicated websites, was providing open access information about medical device malfunctions.
(CLICK) We found 15 states with a periodical update of safety notices on their website, plus Portugal that provides aggregated reports, so our initial focus was on these countries.



Data in input: Safety notices published from official National Authorities websites

Country-specific
Web-scraping approaches 
with automated update

Need to identify:
Manufacturer name 

Device name
Need to attribute 

EMDN code

• Unstructured information about manufacturers and 
devices

• Unavailability of a reference list of devices on the market
• Different adopted nomenclatures for devices, i.e. GMDN
• Different languages
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These are examples of the information available on the websites, reporting medical device problems. In some cases the data are structured in fields, in others are not.
(CLICK) As a first step to generate our local database, we built country specific web-scraping approaches to automatically extract data from the available public webpages.
(CLICK) However, to allow searching the database for specific devices or category of devices, we need to identify within this text the Manufacturer and the Device names, as well as the most proper associated EMDN code.
(CLICK) This process is not straightforward, due to unstructured information, the lack of a reference list of devices on each market, different nomenclatures and languages.
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Natural Language Processing helps!

If the adopted nomenclature differs 
from EMDN:
• nomenclature mapping algorithm 

(GMDNEMDN)
• manual mapping

If a reference list of devices on the market was 
not available for that specific country, we 
considered the list of devices for Italy.

If manufacturer and 
device name were not 
clearly retrievable:
• Regular Expressions
• Transformer models

[Ren et al. Ther Innov Regul Sci 2023]

[Ren and Caiani. Proc. IEEE BHI Conf. 2023]

EMDN
code
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To overcome these problems, we defined a framework of operations applying some AI methods, in particular natural language processing.
(CLICK) Named entity recognition, a subtask of information extraction that seeks to locate and classify named entities mentioned in unstructured text into pre-defined categories, was applied to identify manufacturer and device names.
(CLICK) Then, Entity resolution was used to identify and match data records that refer to the same medical device across multiple data sources. 
Using as a reference the publicly available list of devices in the Italian Market, with the Italian classification system, the EMDN code could then be retrieved for the medical device in each record.
(CLICK) Finally, some nomenclature mapping strategies were applied, and a graphical user interface was provided for data search and analysis.
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Safety notices from EU in PMS CORE-MD Database

Total number of SNs: 60792
SNs with assigned EMDN code: 37318 (61.4%) 

Since:
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As a result of the application of such framework to the EU countries, we included in our database more than 60 thousands safety notices, with the highest number from Germany.
You may notice that the spanned time of the available data for each country is different, with the oldest information retrieved from Ireland. 
On average, our strategy of assigning the EMDN code resulted feasible in 61% of these documents, reaching a peak of 76% for Spain, and minimum values for Estonia and Greece.



96.19%   94.70%  91.74%  83.05% 96.52%   95.0%  92.27%  82.12%

96.68%   93.41%  91.82%  79.55% 97.95%   96.36%  94.76%  89.52%

97.47%   96.52%  92.09%  83.54%

Example of validation of EMDN code attribution

Lev.1 Lev.2 Lev.3 Lev.4 Lev.1 Lev.2 Lev.3 Lev.4

Lev.1 Lev.2 Lev.3 Lev.4

Up to Level 3: 
correctness > 90%
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We are also conducting a validation for the automatically assigned EMDN code considering a subset of safety notices for the different countries. 
Results show a very good performance, which obviously decreases with the level of detail in the EMDN code,  but generally remaining greater than 90% up to level 3.



Safety notices from extra-EU in PMS CORE-MD Database

Apr 2002Since: Feb 2012 Oct 2003 Nov 2014 Gen 2003

48761

47.0%

7370
59.9%

6547
55.6% 3266 80.7% 3185

50.0%

Total number of SNs: 69129
SNs with assigned EMDN code: 35198 (50.9%) 
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We applied our framework also to some extra-EU countries, thus resulting in additional 69000 safety notices added to our database, with an EMDN assignment of about 51% on average for these extra EU countries.



W - IN VITRO 
DIAGNOSTIC MEDICAL 
DEVICES

A - DEVICES FOR 
ADMINISTRATION, 
WITHDRAWAL AND 
COLLECTION

P - IMPLANTABLE 
PROSTHETIC AND 
OSTEOSYNTHESIS DEVICES

EMDN code distribution at level 1 Z - MEDICAL EQUIPMENT AND 
RELATED ACCESSORIES, 
SOFTWARE AND 
CONSUMABLES

3608

5800

16370

20296

L – REUSABLE 
SURGICAL 
INSTRUMENTS

C - CARDIOCIRCULATORY 
SYSTEM DEVICES

J – ACTIVE 
IMPLANTABLE 
DEVICES

7679

2700
3630

Total number of 
Safety Notices 
with assigned 
EMDN code: 
72516
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Considering the total number of safety notices with assigned EMDN code, here their distribution based on the medical device category is shown. 
(CLICK) The largest number of retrieved safety notices is relevant to category Z, (CLICK) followed by In-Vitro Diagnostic Medical Devices. 
(CLICK) High-risk devices, that are the focus of the CORE-MD project, here evidenced in red, follow in the list, with high numbers found also for categories A and L. 



• Live Demo



Possible utilization of Query results
Attribution of IMRDF – Adverse Event nomenclature

• Improved understanding of risks related to a specific MD category
• Safety signal detection?

Presenter
Presentation Notes
Going back to my presentation, how could these query results be useful?
A possible use would be to analyze the related pdf documents in order to attribute the IMRDF-Adverse event nomenclature, as it can be seen in this example where the code relevant to Unsealed Device Packaging could be attributed from the highlighted text.
(CLICK) This could provide an improved understanding of the peculiar risks related to a specific category of devices, and maybe useful also for safety signal detection. 
  



Possible utilization of Query results

Combined analysis with Medical Registry Data

Outlier detection
Features 
for early 
detection

Presenter
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Another possible use we are investigating together with other partners of the CORE-MD consortium would be the combined analysis of information from medical registries of implanted devices with the information obtainable from our database, in order to extract features or patterns that could help in an earlier detection of the outliers.



Conclusions
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• The availability of tools based on Natural Language 
Processing can help dealing with partially unstructured 
and partially incomplete information, such as those 
provided by the safety notices, to generate new potential 
value for regulatory purposes.

• Such tools could fill the temporal gap until Eudamed 
would become fully operational, and beyond by linking 
different jurisdictions. 
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For more information, visit: www.core-md.eu

CORE-MD, Coordinating Research and Evidence for Medical Devices, 
aims to translate expert scientific and clinical evidence on study designs 
for evaluating high-risk medical devices into advice for EU regulators.
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