
• Selecting appropriate real-world data (RWD), particularly registries, is a primary challenge for
academia, industry, regulatory, and health technology assessment (HTA) bodies, as successful
submissions rely on data quality and relevance.

• The identification of a RWD is often complex due to discoverability and accessibility concerns.

• The multiplicity of data catalogues, their focus on single therapeutic areas, the fact of being
behind paywalls, and the unavailability of the metadata of RWD publicly can hinder the
identification of a fit-for-purpose RWD.

• Objective: Leverage natural language processing (NLP) techniques to address these
challenges by centralising and unifying patient registry data from different sources and RWD
catalogues.

• In the context of the More-EUROPA consortium, we developed an artificial intelligence (AI)
powered tool to support the identification and selection of fit-for-use real-world data across
the product development lifecycle.

• The tool was developed around three key pillars (Figure 1):

➢Pillar 1: Centralisation, and linkages of data sources from publicly available catalogues and
libraries. Registries were extracted from:

✓ Data sources informed in the HMA-EMA catalogues of RWD sources and studies.

✓ Observational studies informed in HMA-EMA catalogues of RWD sources and studies, and
ClinicalTrial.gov.

✓ Published papers from the PubMed and Semantic Scholar libraries.

✓ A machine learning algorithm was developed to identify, de-duplicate, and link records
referring to the same registries across the different data sources (Figure 2).

➢Pillar 2: Extraction of available structured and unstructured metadata across the different
sources.

✓ The extracted metadata was unified into a "common metadata model" based on
PICOTS (population, intervention, comparator, outcome, timing, setting), leveraging
machine learning and NLP techniques.

✓ A Large Language Model (LLM) was applied to extract key information from unstructured
publications data.

➢Pillar 3: Development of an AI-powered search engine to support users in identifying and
discovering fit-for-purpose registries within the harmonized catalogue, aligned with the
user search.

✓ It harnessed testing a mix of algorithms either keyword based, semantic based, or both.
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• The results of the combination of the three pillars is an AI-powered, single-point-of-access web

tool to rapidly identify, pre-assess, and pre-select registries for regulatory and HTA purposes. It

results in two main deliverables constituting its backbone:

➢A comprehensive, unified registry database consolidating metadata from multiple international
data sources, powering

➢ An AI-assisted interface enabling users across the product development lifecycle to search, filter,
identify, and assess fit-for-use registries through an intuitive, NLP-enhanced search experience.

• For Pillar 1: The current version includes 267 data sources extracted from the HMA-EMA

catalogues of RWD sources and studies, 8,300 observational studies from Clinicaltrials.gov and

HMA-EMA catalogues of RWD sources and studies, and 220,000 publications from PubMed and

Semantic Scholar.

➢The deduplication process of 220,000 publications included numerous steps (Figure 2).

➢It led to a final count of 37,000 registry references, with a 95% precision in linkages across

different registries (Figure 3).

• For Pillar 2: The trained LLM demonstrated consistent and accurate extraction of PICOTS-related

metadata from publications.

➢Based on a manual annotation dataset of a sample of 300 publications, the accuracy for
extraction for the following metadata was: 90%, 92%, 98% and 90% for registry name, medical
condition, geographical area, and outcome measures, respectively (Figure 4).

• For Pillar 3: Multiple experiments via dataset annotations were done to evaluate our search

engine, which is based on a mix of hybrid search of semantics and keywords.

➢The optimisation of different combinations of algorithms demonstrated that a hybrid approach
overperforms standalone semantic search or keyword search, leading to improvement in the
quality of results following a search query.

➢The inclusion of relevant metadata (such as acronym of the RWD) in the search algorithm,
improved the accuracy, thus facilitating retrieval of registries matching the search query.
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Figure 2: Extraction and linkage of registry names from publications
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Figure 4: Example of extracted metadata via LLM from unstructured data in the abstract and 
title of a PubMed publication

Warning: information extracted automatically from an LLM may be incomplete or not accurate.
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Figure 1: The three key pillars of the AI-powered tool to identify and select fir-for-use RWD 
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Figure 3: Two examples of multiple aliases of a same patient registry grouped together

• The developed AI-powered tool is a comprehensive platform to identify fit-for-use registries for 

regulatory or HTA purposes; addressing diverse research questions across the product 

development lifecycle.

• Current development phases are being tested with early users, including regulators, HTA 

bodies, and industries, to ensure its practical adoption.
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