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1.1 Acronyms & Glossary

	AFU:

	French Association about Urology

	CiSMEF:
	Catalogue et Index des Sites Médicaux Francophones (http://www.chu-rouen.fr/cismef/).

	FDA Drug:
	Drug information from the Food and Drug Administration

	HONcode:
	HON Code of Conduct (HONcode) for medical and health Web sites.

	KWIC:
	KeyWord In Context

	MARVIN:
	Multi-Agent Retrieval Vagabond on Information Networks, HON Web Crawler.

	Medcircle
	The Collaboration for Internet Rating, Certification, Labeling and Evaluation of Health Information (http://www.medcircle.org/)

	MedHunt:
	Medical Hunter, web search engine from HON.

	Medline &

Pubmed
	14 million citations for biomedical articles back to the 1950's from the NLM.

	MeSH
	MeSH (Medical Subject Headings) is the NLM's controlled vocabulary thesaurus

	NLM:
	National Library of Medicine (US)

	OESO:
	World Organisation for Specialized Studies on Diseases of the Oesophagus

	PKI:
	Public Key Infrastructure

	UMLS:
	Unified Medical Language System (Knowledge Sources) From the NLM.

	UROFrance:
	French Web site about Urology


1.2 Partners description
	DIM :
	“Division d’informatique Medical”, Geneva, Switzerland.

	HON:
	Health On the Net, Geneva, Switzerland.

	LERTIM:
	“Laboratoire d'Enseignement et de Recherche sur le Traitement de l'Information Médical”, Marseille, France.  

	MISS:
	“Mission pour l’informatisation du système de santé”, Paris, France.

	NICE:
	NICE Computing, Lausanne, Switzerland.

	THALES-IS:
	Thalès Information System, Geneva, Switzerland (& Paris, France).

	XRPartner:
	XRParner, Paris, France.


2 Project overview

2.1 WRAPIN overview
Providing access to scattered/invisible databases
, the aim of WRAPIN is to help in the formulation of more efficient medical queries and facilitate access to multiple knowledge sources.  With a more efficient sharing of reliable and trustworthy knowledge, WRAPIN will help the citizen/individual to make appropriate judgments on medical information available on the Web.

2.2 Consortium description
The seven participants are leaders in their respective fields. WRAPIN adds unique value to all WPs (1-6) by drawing them into a single cluster running in close interaction at the same time and over the same period.
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Figure 1: Global organisation chart of the WRAPIN consortium structure

· WP 1
Evaluation of HON WWW architecture and corresponding functionalities

· WP 2
Prospective enhancement of the new architecture including interconnectivity with remote DBs and systematic use of MedHunt and HONcode databases

· WP 3
Working scenarios for trustworthiness evaluation of Web medical information: automated editorial policy

· WP 4
Third Web generation using HON merging with open/distributed architecture  

· WP 5
NLP Tools for extracting searching keys and for scoring

· WP6
Systematic use of Medline, Clinical Trial Registries (including FDA trials) and urologic diseases databases

3 Approach

3.1 Evaluation of present HON www architecture and its corresponding functionalities

In WRAPIN we don’t want to reinvent the wheel but rather we wish to take advantage of the past work. So, exhaustive evaluations of the present HON www architecture and their functionalities have been made exhaustively. Both HON tools and ARIANE
 architecture have been described and also the functional architecture. Demonstration scenarios have been chosen as a good way to illustrate the different functionality of theses evaluated system. MeSH have been identify as a central point of approach to unified the present architecture. As an advantage MeSH was already integrated in the HON and ARIANE architecture, so it was easier to work with this well-known thesaurus. 

3.2 Professional association databases

In addition to the HON regularly used databases such as those from MedHunt (web sites), HONSelect (conferences, images and news) and HONcodeHunt (Accredited Web sites by HON). WRAPIN has integrated professionals, scattered and invisible databases such as Medline, Clinical Trials, FDA drug information, Vidal, URO and OESO. 

Since the trustworthiness of the accessible information has become paramount, there is the need to add new facilities and functions about an automatic evaluation of medical information on the Web as one major key action. Among those we highlight the detailed information provided by the OESO organisation of medical professionals and the database of urology diseases study by AFU
. The results of the integration of OESO knowledge are mostly answers to be given to healthcare providers. One frequent user request (from the evaluation) was the extension of new professional databases to increase the coverage of the medical domain.

3.3 Prospective enhancement of the HON architecture based upon interconnectivity with remote DBs 

A modular approach has allowed adding medical databases in addition to the MARVIN/MedHunt and HONcode certification. In fact some databases have been indexed by MARVIN to be integrated into WRAPIN such as URO and OESO. But other database such as MedLine has benefited of a particular treatment, with several access during a query processing. To unify the different database we have chosen to use the power of the XML language. So a DTD (Document Type Definition) has been conceived to integrate all the common aspect of the WRAPIN documents as well as the particular aspect specific to one document.
3.4 Trustworthiness evaluation of Web medical information based upon automated editorial policy

This objective was one of the major innovations proposed into the WRAPIN project. According to the selection of the databases done for the quality of their editorial policy the answers from WRAPIN are trustworthy and safe. Additionally the WRAPIN user will be able to evaluate a complete Web page, or text according to the trustworthy databases proposed (Fig 2). So with the NLP help, WRAPIN presents a synthesis of the trustworthy  documents as a guidance summary for the user. 
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Figure 2: Trustworthiness Evaluation
3.5 Third web generation using HON merging with open/distributed architecture 

This objective consisted in setting up Public Key Infrastructures (PKI) to support a controlled access to WRAPIN services, limiting the distribution of part of the information to clearly identified users. The goal of the pay per view infrastructure was to enable the provision of commercial services over the intranet constituted by the PKIs. Several demonstrations have allowed us to validate our approach in term of security and privacy in true environments.
3.6 Final global evaluation of HON platform with the new DBs and the integrated editorial policy

A systematic comparison between the HON tools and WRAPIN has been made. WRAPIN functionality, inputs and outputs have been evaluated with HONSelect and MedHunt. This study has shown some important differences between these three systems. Furthermore a user evaluation has been conducted to compare WRAPIN to the state of the art of the search engine, Google. This evaluation has allowed us to identified pros and cons of the both WRAPIN and Google search engine. Although this last study has been favourable to WRAPIN, further study should be conducted. 

4 Project results and achievements

The main innovation of WRAPIN is certainly to make available a tool to determine information quality by automatically checking a document against matching sources from databases of known quality(Fig 4). 
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Figure 3: WRAPIN with the Shark cartilage example

According to its ability to identify the main medical concepts of text, WRAPIN can treat theoretically any size of a document such as an abstract as well as a thesis. That why you can submit 2 kind of input with WRAPIN, the first is an URL from a Web page(Fig. 4a) or the second a text short or long(Fig. 4b). 

Figure 4a: an entire Web page (URL)
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Figure 4b: Natural language query
Most users find it difficult to formulate queries that are well designed for retrieval purposes. In fact, as observed with Web search engines, users might need to spend a large amount of time reformulating their queries to accomplish effective retrieval. Here we propose to the user to interact with the knowledge that WRAPIN has obtained during the first retrieval. It proposed a list of keywords to the user, the MeSH terms common to the retrieved documents and the query (in red), the most important MeSH terms present in the retrieved documents (in blue) as well as the other Non MeSH term keyword present in the query (in green) (Fig. 5). 
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Figure 5: Reformulation Interface of WRAPIN

Whereas other systems present search results in summary form, with part of text extracted from matching documents (KWIK, KeyWord In Context), WRAPIN tries to identify the argumentative structure and so to extract sentences of conclusion. 

 The systematic use of MeSH thus allows us to standardize the query language and efficiently retrieve documents indexed via the MeSH such as MEDLINE, ClinicalTrials, FDADrugs, OESO, and HON’s databases. Several functionalities based on the MeSH improves comprehension of the medical documents for lay users. Using the MeSH propels WRAPIN in the closed circle of the multilingual system. This kind of functionality is obviously essential for the European as well as the international  communities. 

The evaluation task was a work realized by the MISS and XRpartner. HON has developed the online interactive interface (below in Fig. 6) for the evaluation. The goal of this evaluation was to assess if WRAPIN really met to the user needs and particularly to know if it can help patients and individuals to judge information available on the web. The analysis of the results made clear the important impact of WRAPIN to meeting needs expressed by great number of users.  
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Figure 6: Sample of the user evaluation

Here is the conclusion of this study: WRAPIN addresses a real need. In an environment where patients and individuals are seeking more and more reliable and trustworthy medical and health care information, WRAPIN has the capacity to reply with synthetic information, independently from advertising sources. 

The use of WRAPIN has, on the whole, been perceived as informative, reliable and trustworthy. Yet in a number of cases, but this was also true for the other engine, the replies given by the system were irrelevant. The rate of irrelevance/impertinence should be scientifically reckoned, and finally reduced. It seems the upfront lexical analysis of the queries, as well as the ergonomic of the reformulation leave room for improvement.

In the view of the testers, WRAPIN is over-performing other engines when the replies are pertinent. By providing a synthetic and reliable reply to a query, or an assessment of a document further to the submission of an URL, goes beyond the other engines, WRAPIN brings a valuable tool to users seeking medical and health care information. 

It has been felt helpful to have a body that has reviewed web sites for appropriateness and correctness.

5 Conclusions

The key and innovative idea of WRAPIN was to use trustworthy medical databases to help patients, individuals and professionals better judge the quality of information available on the Internet. WRAPIN was built using the tools, experiences, databases and expertise of each WRAPIN member. In fact, the re-use of tools such as ARIANE, MedHunt, HONselect have allowed us to go further in our development objective. The NLP part has been able to bring to the user more accurate and astonishing results such as the ability to identified the conclusion in a structured text.

For the moment with eight databases, the semi-editorial policy of WRAPIN is supported by more trustworthiness databases that have been planed. Vidal, UroFrance and HONnews have brought three new dimensions to the WRAPIN project.

The evaluation conducted at the end of this project was surprisingly positive since considering the evaluation methodology, which consisted to compare WRAPIN to the most efficient Web search engine Google. Some relevant criticisms have been already taken into account in the WRAPIN system and other will be integrated as soon as possible. But the results indicate that our ideas and our methodology developed into WRAPIN were suitable according to the user needs. English and French user has evaluated the WRAPIN prototype but as in HONselect, the German, Spanish and Portuguese are also available. This multilingual ability is an important point for the European as well as the world communities and a WRAPIN effort has been made in this way.

Future Perspectives

Several interesting initiatives could be added to WRAPIN, such as the MedCIRCLE initiative, whose databases (CiSMEF) could be accessed for new sources of quality. Other interesting professional databases could be added to increase the medical field coverage. As WRAPIN already functions with MeSH and UMLS, the number of languages could be increased to 15 in the medium term. In addition, the potential of UMLS should be better realized, making available its co-occurrences and semantic network at different level of WRAPIN.

The WRAPIN project and its working prototype are dedicated to the memory of Prof. Jean-Raoul Scherrer, founder of HON, visionary pioneer of Medical Informatics, memory which inspired us to invent practical solutions focusing on real world need as expressed by the user
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� Invisible databases: those not hyperlinked from online public documents


� Prototype system which allows to make conceptual queries to medical information databases.


� Association Française d'Urologie, � HYPERLINK "http://www.urofrance.org/" ��http://www.urofrance.org/� -one national organisation of medical professionals AFU: national organisation of professionals for urology diseases study-.
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