
Romedi: An Open Data Source About French Drugs on the Semantic Web 

Sébastien Cossinab, Luc Lebrunb, Grégory Lobrea, Romain Loustaua, Vianney Jouhetab,                       

Romain Griffiera, Fleur Mouginb, Gayo Diallob, Frantz Thiessardab 

aBordeaux university hospital, Pôle de santé publique, Service d'information médicale, Unité Informatique et Archivistique Médicales, 

F-33000 Bordeaux, France  
 bUniv. Bordeaux, Inserm, Bordeaux Population Health Research Center, team ERIAS, UMR 1219, F-33000 Bordeaux, France 

 

Abstract 

The W3C project, “Linking Open Drug Data” (LODD), linked 

several publicly available sources of drug data together. So 

far, French data, like marketed drugs and their summary of 

product characteristics, were not integrated and remained 

difficult to query. In this paper, we present Romedi 

(Référentiel Ouvert du Médicament), an open dataset that 

links French data on drugs to international resources. The 

principles and standard recommendations created by the W3C 

for sharing information were adopted. Romedi was connected 

to the Unified Medical Language System and DrugBank, two 

central resources of the LODD project. A SPARQL endpoint is 

available to query Romedi and services are provided to 

annotate textual content with Romedi terms. This paper 

describes its content, its services, its links to external 

resources, and expected future developments. 
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Introduction 

Drug information is spread over multiples sites on the Internet. 

Summary of Product Characteristics (SPCs) are documents 

produced by pharmaceutical companies and approved by 

public health agencies. In France, ANSM (Agence Nationale 

de Sécurité du Médicament et des Produits de Santé), the 

French Medicines Agency, publishes SPCs approved by itself 

or the European Medicines Agency (EMA) on a website. An 

SPC contains key information about a marketed drug like the 

therapeutic indication(s), the posology, dosage adjustment, 

drug-drug interactions, and contraindications [1,2].  

However, other additional knowledge related to marketed 

drugs can be found on the Internet and is not clearly 

connected. For example, the French thesaurus of drug-drug 

interaction (DDI), edited by ANSM, is the official reference 

document on this topic. This document, available as a PDF 

file, describes potential DDI (PDDI) between molecules. The 

links between molecules in the SPC and molecules in the 

reference document are not explicit and cannot be linked 

automatically due to semantic and syntactic interoperability 

issues. Another example is information about drugs’ safety 

during pregnancy. The CRAT [3] (Centre de référence sur les 

agents tératogènes) is a French public organization especially 

involved in this public health issue. It provides free access to 

information about risks of drug intake during pregnancy that 

often disagrees with the SPC documents [2]. Still, connections 

and comparisons between these two sources can only be made 

by humans.  

Furthermore, specific or general international sources, like 

DrugBank [4] and DBpedia [5], deliver supplementary 

information about drugs marketed abroad or about 

characteristics of molecules. DrugBank is a comprehensive, 

freely accessible, online database containing a large amount of 

information on molecules (e.g., chemical structure, half-life). 

DBpedia provides structured, machine-understandable 

knowledge extracted from Wikipedia articles. Many drugs and 

molecules are described by DBpedia contributors. The Unified 

Medical Language System [6] (UMLS) is a compendium of a 

large number of national and international vocabularies. In 

particular, UMLS contains RxNorm [7], a standard 

nomenclature developed by the United States National Library 

of Medicine (NLM) in the field of medications and the MeSH 

[8], a comprehensive controlled vocabulary for the purpose of 

indexing scientific articles.  

The scattering of information is a significant issue for 

information retrieval which hampers the reusability of up-to-

date knowledge on the web. Tim Berners-Lee, the inventor of 

the World Wide Web, suggested a 5-star deployment scheme 

for sharing information on the web (figure 1).  

Figure 1– 5-star deployment scheme for Open Data 1. 

 

The idea is to use W3C standards when publishing data in 

order to create a semantic graph that is capable of interlinking 

information of various datasets distributed over the web.    

The W3C project, “Linking Open Drug Data” (LODD), 

focuses specifically on linking various sources of drug data 

together [9]. Participants of the LODD project have already 

made dozens of datasets relevant to pharmaceutical research 

and development available as linked data. In this paper we 

present Romedi, a new open dataset on French drugs linked to 

other related resources on the semantic web. In the methods 

section we discuss the Romedi data model and how it was 

linked to external resources. In the results section, examples of 

use cases are described. 
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Figure 2– The Romedi data model instantiated with the drug “BETOPTIC 0.5 POUR CENT, collyre”. The normalization step 

extracted the brand name (BETOPTIC) and the strength from the drug label. The ingredient was also normalized and linked to its 

corresponding UMLS concept C0005320 and DrugBank concept DB00195    

 

Methods 

Data Model 

The Romedi data model is close to the RxNorm terminology 

[7]. It contains similar classes like the brand name (BN), 

ingredient (IN), and precise ingredient (PIN). The CIS code is 

an identifier of a marketed drug in France, and the URL 

(Uniform Resource Locator) to access the SPC depends on 

this code. For example, “BETOPTIC 0.5 POUR CENT, 

collyre” (Figure 2), is the label of a drug identified by the CIS 

code 60100877. The SPC of this drug is accessible at 

http://base-donnees-

publique.medicaments.gouv.fr/affichageDoc.php?specid=601

00877&typedoc=R. Each marketed drug has one or several 

ATC codes. The Anatomical Therapeutic Chemical (ATC) is a 

widely used system of alphanumeric codes developed by the 

World Health Organization (WHO)2 for the classification of 

drugs.  

In France, the main data source for marketed drugs is the 

“base de données publique des médicaments”, a freely 

accessible database available in a text file format3 which is 

updated every month by national health authorities. It contains 

all currently marketed drugs and drugs withdrawn from 

market in the last three years. The database contains details on 

marketed drugs like CIS codes, drug labels, and molecules. A 

normalization and transformation process is needed to 

instantiate the Romedi model as the concept of brand name is 

not present in this database. For example, “INEXIUM 20mg, 

comprimé gastro-résistant” is a drug label but the brand name 

“INEXIUM” is not present and must be extracted. In addition, 

only the precise ingredient is present for some drugs. For 

example, “pravastatine sodique” appears but the term 

“pravastatine”, the ingredient, is missing. This normalization 

step was done by using regular expressions algorithms and an 

interface for manual validation by a pharmacist. This step was 

fully described elsewhere [10].  

After model instantiation, ingredient instances were linked to 

UMLS [6] (Unified Medical Language System) and 

DrugBank [11]. The mapping between the French and 

international reseources was done as follows: the mapping is 

automatic if two terms have a perfect match, semi-automatic 

                                                           
2 https://www.whocc.no/atc_ddd_index  
3 http://base-donnees-publique.medicaments.gouv.fr  

with a validation interface when a partial match is found, and 

manual when a French term cannot be found.  

Ingredients were also linked to the French thesaurus of DDI. 

The automatic extraction and transformation of the PDF 

document to a CSV file was done with an R package4. The 

first use case to exploit external resources links was to 

compare French reference document on DDI with 

international ones. Ayvaz et al. [12] managed to gather 

information about DDI from publicly available sources, and 

the authors used DrugBank identifiers to describe couples of 

DDI interaction from different sources. The authors made a 

merged-PDDI database that can be downloaded online. The 

external links to DrugBank were used to integrate French 

knowledge to the merge PDDI database and to automatically 

compare the French national reference with other sources. 

Medication Extraction Module 

Automated identification of drugs in unstructured data, like 

social media or clinical notes, is essential for post-marketing 

drug safety surveillance that aims to detect signals of drug 

misuse or adverse event effects [13,14]. The natural language 

processing goal is not only to identify the terms in a corpus 

that correspond to drug entities, but also to map these entities 

to a well-established knowledge base. ‘Semantic annotation’ is 

the name given to this task by Jovanovic et al. [15].  

IAMsystem, a general semantic annotation tool, was 

developed to facilitate the identification of Romedi terms in 

textual content. It was initially developed for the DoMINO 

project (Drug Misuses In Networks) that aims to detect drug 

misuse in fora [16]. The program performances were 

evaluated on a shared task for disease detection using death 

certificates [17], and the program was described in-detail at 

this occasion [18]. IAMsystem is open-source and available 

on GitHub5. It takes a set of terms as inputs, normalizes them, 

and stores them in a tree data structure for fast dictionary 

look-up. It handles abbreviations, a set of which were 

manually added for drug detection (e.g., “ac” for “acide”, 

“vit” for “vitamine”). The typo module for drug detection is a 

logistic regression trained on a manually created gold standard 

of 3,438 potential spelling errors of brand names and 

molecules. Three explanatory variables are used:  

 

                                                           
4 https://github.com/scossin/IMthesaurusANSM  
5 https://github.com/scossin/IAMsystem  
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1. The length of the potentially misspelled word  

2. The similitude of the first letter between the potential 

misspelled word and the dictionary word 

3. Levenshtein’s distance between the phonetic 

transformation of two words 

This last variable is computed with the French “phonetic” 

algorithm of the Talisman program6. The model is able to 

predict a typo of a brand name or an ingredient with a 

specificity of 0.93 and a sensitivity of 0.60. The performances 

of the annotator were evaluated in clinical texts, and the 

results are presented in the following section.  

Romedi terms can be used to detect French drugs in textual 

content. Links to the CRAT website were established by 

detecting brand names in the alphabetic index of the web 

page. The graph model permits easy retrieval of information 

about the detected drug , such as the ATC code(s) or external 

resources links.  

Results 

Romedi Content 

The first version of the Romedi terminology contains 13,661 

French marketed drugs, 4,277 brand names, and 2,109 

ingredients after the normalization step. Among the 

ingredients, 1,918 (91%) were linked to a UMLS concept and 

1,434 (71%) to a DrugBank concept. 954 (95%) of the 

molecules in the French DDI thesaurus were mapped to a 

Romedi ingredient or precise ingredient. Since DrugBank 

contains French synonyms of ingredients and the French 

version of MeSH is integrated in the UMLS, most of the 

mappings were done automatically.  

A web interface that makes the Romedi content available is 

accessible at https://www.romedi.fr. Like RxNav [19], the 

interface displays links between clinical drugs, active 

ingredients, brand names, ATC code(s), and external 

resources. Drug information from external resources is 

retrieved using SPARQL queries or application programming 

interfaces (API). For example, the DBpedia definition of a 

molecule is retrieved by a SPARQL query to its endpoint7 and 

by using DrugBank links to DBpedia. Romedi resources are 

identified by their Uniform Resource Identifiers (URIs). For 

example, https://www.romedi.fr/romedi/CIS60100877 is the 

URI of the Romedi drug “BETOPTIC 0.5 POUR CENT, 

collyre”, and is also a valid URL. Retrieving a representation 

of a resource identified by a URI is known as dereferencing a 

URI, and it can be used to obtain a representation that can be 

perceived by a user.  

A SPARQL endpoint8 is also available to query Romedi 

content. In addition, the terminology is freely downloadable as 

an RDF file and can be reused under an open license.  

Automatic Comparison of the French DDI Reference 

Document with International  

Mapping national ingredient concepts to international ones 

allows users to automatically compare drug-drug interaction 

information. Applied on more than 7 million drugs deliveries 

in France, the main discrepancy between the French thesaurus 

and international sources was with the couple “escitalopram – 

flecainide.” This drug pair was considered contraindicated by 

an international source, and no risk of interaction is described 

in the French thesaurus although it contains four levels of 

severity. Full results of this work are available elsewhere [20]. 

                                                           
6 https://github.com/Yomguithereal/talisman/tree/master/src/phonetics 
7 https://dbpedia.org/sparql  
8 http://www.romedi.fr:8890/sparql  

The French thesaurus was integrated in the merged-PDDI 

dataset9 in a linked open format. 

Medication Extraction Module 

Brand names and molecule identification performances were 

evaluated using the ‘current medication’ section in electronic 

health records (EHR) form from Bordeaux Hospital’s 

emergency department. Among the 6,070 drugs detected 

(brand names or molecules), the specificity/sensitivity were 

0.99/0.92 and 0.99/0.96 without and with the typo module 

respectively [10]. The performance of these models can be 

explained by the grocery list type of the input data and 

disregarding medication attributes (e.g., dosage, strength, and 

route). Further evaluation is required in narrative clinical 

notes. The programs can be installed locally10 and the 

annotator is also available in an R package11.  

Discussion 

Open Data has the potential to provide significant benefits to 

society. The Link Data movement aims to share and integrate 

knowledge on the Web. Still, many resources containing 

important information on drugs remain inaccessible to 

machine and hampers automatic comparison of knowledge.  

Romedi is a French open dataset that connects French and 

international information resources about drugs.  

First, the French dataset on marketed drugs (base de données 

publique des médicaments) was normalized and integrated in 

an RxNorm-like data model. Then, national and international 

sources were linked, including the French thesaurus of PDDI, 

the French reference for evaluating drugs safety during 

pregnancy (CRAT), DrugBank, and UMLS. An interface was 

developed to navigate Romedi terminology, and a SPARQL 

endpoint is accessible to query its content.  

Developers can use Romedi API to retrieve information about 

French drugs for their website. Researchers can use Romedi 

services to extract drugs in textual content for post-marketing 

drug safety surveillance. Using the same terminology, data can 

be shared with other researchers to promote collaboration and 

enhance pharmacovigilance discovery.  

Romedi URIs are currently used to index drugs in clinical 

notes in Bordeaux Hospital’s i2b2 [21] data warehouse and to 

ease information retrieval. Searches can be performed by 

brand name, molecule, or ATC code. Medication extraction 

and indexation helps patient phenotyping and cohort 

identification tasks.  

Future Developments 

The current version of Romedi is 2.2 and the updating process 

is not fully automated. The biggest challenge will be  

maintainance of this terminology, especially correcting errors 

identified by users and managing updates of French-marketed 

drugs and external resources. Our aim is to build an 

engaged community of users and developers around Romedi. 

So far, the Romedi data model contains no description logics. 

It would be feasible to infer logical equivalences between 

Romedi and RxNorm drugs by using a formal model. A 

mapping between Romedi and RxNorm beyond the ingredient 

level would facilitate French drug data integration in the 

Observational Health Data Sciences and Informatics (OHDSI) 

common data model that uses RxNorm as an international 

standard [22]. This mapping will be important to involve 

French researchers in international collaborations and research 

                                                           
9 https://www.dikb.org/Merged-PDDI/  
10 https://github.com/scossin/RomediApp 
11 https://github.com/scossin/RIAMsystem/ 
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projects on drugs, and it may help our national agency to 

exchange information about post-marketing surveillance. 

Conclusions 

In this paper we have presented Romedi, an open dataset 

about French drugs linked to multiple resources on the 

semantic web. Web services are provided to annotate textual 

documents and query Romedi content to retrieve additional 

information about detected drugs.  
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