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Setting up a RD registry project
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The chronological Steps

 bioethical and legal issues

 vocabulary, thesaurus, classification,

 data considerations, 

 technical issues, 

 e-CRF, 

 standardization, 

 dataharvest, 

 quality control, datamonitoring, 

datamanagement,

 Interoperability
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Vocabulary, 

data elements
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Standardized vocabulary, 

terminology, codes and diagnoses

Source: Contemp Clin Trials. 2010; 31(5): 394–404. 

Recommendations:

 Standardize questions

 Find commonalities across all rare diseases

 Provide guidance to advocacy groups

 Established a central data store of questions

 Develop a “minimal common registry model” 

 Strive for electronic health record standardization.
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Source: http://metadata-tds.org/11179/#A1 and http://www.nlm.nih.gov/cde/glossary.html#examples 

Data elements

A DE refers to information that describes 
a piece of data to be collected in a study. 
It does not include the data themselves 
(e.g. gender)
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Name - The name of the DE (a code may be used in addition).
Definition - An explanation of the nature, scope, or meaning 
of the DE.
Query/Instructions – Instructions on how to respond to a 
question, instructions on how to conduct a laboratory test, ..
Representation – The way the data is represented 
Provenance - Information describing the history or origin of a 
DE, and its scientific validity (references to journal articles, 
vocabularies or data Standards, review process, validation, 
owner or creator, or other information).
Value Set - The set of possible values or responses. 

Source: http://metadata-tds.org/11179/#A1 and http://www.nlm.nih.gov/cde/glossary.html#examples 

Data elements
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Common Data Element (CDE):
A data element that is common to multiple data sets 
across different studies/registries. 
Commonality may be intentional or not. 
CDEs are dedicated to improve data quality, 
promote data sharing, and interoperability. 

Source: http://metadata-tds.org/11179/#A1 and http://www.nlm.nih.gov/cde/glossary.html#examples 

Common Data elements (1)
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Universal - CDEs that may be used in studies/registries, 
regardless of the specific disease or condition of 
interest, (demographic information, medical history,..)
Domain-specific - CDEs designed and intended for use 
in studies of a particular topic, disease or condition, 
such as rare diseases. Some are broadly applicable, 
other more specific.
Required - CDEs required (or expected), for institutional 
policy to be collected for all subjects in studies of a 
particular type.
Core - CDEs required (or expected) for particular classes 
of studies.

Source: http://metadata-tds.org/11179/#A1 and http://www.nlm.nih.gov/cde/glossary.html#examples 

Common Data elements (2)
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Source: http://metadata-tds.org/11179/#A1 and http://www.nlm.nih.gov/cde/glossary 

A Common Data Elements portal
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ORDR GRDR CDEs
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CDE browser (1)
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CDE browser (2)
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The term metadata refers to "data about data". 
The term is used for two fundamentally different types. 
Structural metadata is about the design and specification 
of data structures and is more properly called "data 
about the containers of data"; 
Descriptive metadata, on the other hand, is about 
individual instances of application data, the data content. 
In this case, a useful description would be "data about 
data content" or "content about content" it is thus a 
metacontent

Metadata (1)
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Metadata (2)

 Metadata (or metacontent) are defined as the 

data providing information about one or more 

aspects of the data, such as:
 Means of creation of the data;

 Purpose of the data;

 Time and date of creation;

 Creator or author of the data;

 Location on a computer network where the 

data are available…
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Metadata (3)

 For example: 

 an image may include metadata that describes 

how large the picture is, the color depth, the 

image resolution,..

 when the image was created.
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Minimum data set

17
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Definition: a minimum set of common data elements 
(CDEs) agreed for mandatory collection and reporting at 
a given level (local, regional, national, international,..). 
It includes common data elements that are also 
comprised in other minimum data sets. 
A MDS is contingent upon an agreement to collect 
uniform data and to supply it as part of the collection. 
It does not preclude agencies and service providers 
from collecting additional data to meet their own 
specific needs. 

Minimum data set
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The French RD Minimum data set

19Source: Choquet et al, JAMIA 2014
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20

The F-MDS-RD methodology diagram

Source: Choquet et al, JAMIA 2014
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Data standards definition  

Consensual specifications for the representation of data 

from different sources or settings. 

Necessary for the sharing, portability, and reusability of 

data. 

Enable to reconcile the requirements of varied 

investigators and data users with the need for common 

standards. 

Include specifications for 

 data fields (variables) 

 and value sets (codes) : encode the data within 

these fields.
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French RD Minimum data set
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Is the set of data elements collected compatible 

with other resources?

Data Alignment
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Alignment ORDR vs 

F-MDS-RD

24
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Terminology

25
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Terminology

 The science of both techniques or ideas 

they represent

 Find terms that describe concepts of 

interest 

 A term is a linguistic expression of a 

concept

 A concept identifies a notion; It is 

preset. 

 A domain is a fixed network of concepts. 

26
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Characteristics of a terminology

 In a specialized field, matches a domain 

 Responds to a need for a specific application 

 Entries of a terminologies are terms

 Identifiers, codes are associated to the entries 

 Definitions are provided. 

27
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Several RD terminologies with distinct objectives. 

OMIM catalogues all the known diseases with a 
genetic component, a comprehensive, authoritative 
compendium of human genes and genetic 
phenotypes.

Orphanet is a thesaurus of signs and symptoms for 
use by clinicians. 

Human Phenotype Ontology enables computational 
analysis of human disease manifestations. It aims to 
provide a standardized vocabulary of phenotypic 
abnormalities encountered in human disease

Terminologies (1)
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OMIM

29
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ORPHANET

30
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Human Phenotype Ontology

31
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 PhenoDB enables quick entry of phenotypic features 
by clinicians (or health care providers). 

 Elements of Morphology is a glossary of state of the 
art definitions for phenotypic features. 

Terminologies (2)
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- What different categories of data are needed from

what sources?

- How to make useful research data maximally

available?

- What CDEs’ or metadata elements are needed?

- What are the key quality control issues to tackle?

- What are new challenges and opportunities arise 

due to « omics » or « Big data » types?

Data considerations
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Nosology, 

nomenclature, 

classification

34
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Nosology

 At the end of the XVII century, in parallel to the efforts of 

the naturalists and biologists, to the progress of 

taxonomy and systematic, a similar trend emerged in 

medicine: arranging and classifying diseases. 

 nosology studies the distinctive characteristics allowing 

to define and classify diseases. 

 Different from nosography which describes diseases

 Nomenclatures and classifications have emerged at that 

time.

35
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Nomenclature

 It is an inventory of the terms used to designate 

objects in a collection.  

 A nomenclator was a roman slave accompanying a 

judicial candidate who discreetly indicated to him 

the citizens of interest to greet.  

 Brings together a set of terms, sufficiently rich and 

elaborate, methodically arranged, in order to 

describe the status of an individual.  

 No implicit arrangement of terms.  

 No explicit definition of terms.

36
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Classification

 The objective followed by the creator of a 
classification models the classification structure.

 The international classification of diseases (ICD-
10) has an epidemiological orientation, when 
SNOMED CT has a clinical orientation.

 Brings closer and orders words that have a 
semantic relationship.  

 Relationships between vocabulary terms are 
ordered according to their meaning proximity 
(synonymy) or parentage (hierarchy).  

 The choice of a classification determines 
subsequent selection of relevant documents for 
the user.  

37
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ICD-10

38
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SNOMED CT

39
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First medical classifications

1626-1689 : 

Thomas SYDENHAM 

medical documentation

"Opera Universa".

1662 : John GRAUNT 

First work of modern 

epidemiology

describes the causes of 

mortality before age of 6, 

in London40
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J. GRAUNT 1662
causes of infant mortality

41

Chrisoms
Convulsion
Rachitism
Prematurity
Mortinatality
Hepatomegaly
Overlaid
Smallpox, chickenpox, measles
Gravel
Stranguary
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SYNOPSIS CLASSIUM ET ORDINUM.

____________________________________________________________

CLASSIS I. VITIA.

Symptomata cutanea levidentia, vel mechanicis Chirurgiae auxiliiscuranda.

Ordo I. Maculae, coloris nativi mutationes.

Ordo II. Efflorescentiae, tumores humorales exigui gregales.

Ordo III. Phymata, tumores humorales folitarii.

Ordo IV. Excrescentiae, tumores à folidis adauctis.

Ordo V. Cystides, tumores capfulati fluido referti.

Ordo VI. Ectopiae, tumores à partibus à fuâ fede dimotis.

___________________________________________________________

BOISSIER DE SAUVAGES 1763 
classification : class and order

1785 : William CULLEN published his "Synopsis Nosologiae Methodicae".

42
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A statistical approach 

for a systematic classification

 1853, the congress of statistics in Brussels, according to 

a proposal of Achille Guillard, statistician and botanist, 

(who introduced the term demography) decided that « it 

was necessary to set up a uniform nomenclature of the 

causes of death »

 Marc d’Espine and William Farr were in charge to 

present a project of nomenclature for the 1855 congress.

43
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1855 : William FARR (1807-1883) 

Proposed his classification of causes of death.

1893 : Jacques BERTILLON (1851-1922) 

international classification

of the causes of death

1900 : 1st revision 

of Bertillon’s classification  

International Classification of Diseases 

(ICD) decennal revision

International classification of diseases

44
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The difficulty of 

classifying:

methods and tools

45
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Difficulties of nosology

 Several difficulties to apply: the absence of a 
definition of medical terminology, 

 No consensus on medical definitions, 

 Inappropriate evolutionary adaptation,  

 Lack of universality of the language: use of 
synonyms, proper nouns, eponyms, acronyms 

 Cognitive sciences bring their support including 
language support to understand the organization 
of medical language.

 Paradigm, syntagm, pragmatics.

46
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Contribution of linguistic: paradigm

 For linguists a paradigm is a set of terms that may lay in 
a point of a speech chain. 

 In a sentence the paradigmatic relationship is a vertical
relationship. 

 Thus, in the example below, the following indicative 
terms have between them a relationship of 
interchangeability.  

 She gives bread

work

ideas

life

47
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Medical language: paradigm

 One chooses an object in the list of paradigms.

 This choice is inconsequential to the foregoing.

 A paradigmatic change may change the
meaning of a sentence (even makes it meaning
anything!).

 The paradigms are mutually exclusive and are
just lists.

 A directory is of the order of a paradigm.

48
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Medical language: syntagm

 Syntagm is borrowed from the Greek 

 'suntagma', set of arranged things, 

 and 'tassein' the science of the laws of 

classification. 

 In a sentence the syntagmatic relationships 

organize an horizontal combinatorial.  

 Each element is determined by its place on the 

basis of the preceding and following terms.

49
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Medical language: syntagm

 "She gives life to her children”.  

 If you replace “she" by "us", we must also 

change the verb form and the possessive 

pronoun. 

 Thus, a syntagmatic change calls into question 

the ability of a sentence to mean something.  

 Syntagms combine to carry a meaning. 

 A novel is of the order of a syntagm.

50
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Pragmatics

 A complementary semantic dimension is provided by the 

analysis of the meaning of the medical language 

conveyed by the context of its production.  

 It is called pragmatics.

51
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Building classifications 

taxonomy, 

systematics

52
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Organizing a classification

 The organization of classifications is a function of the 

model that is defined for structuring knowledge. 

 It requires a model a priori.  

 The model should be based on a clear, reliable and 

reproducible organizational principle.  

 Each term of the classification must be defined precisely, 

unambiguously. 

 is endowed with information anything that reduces 

uncertainty. 

 The model must be based on reproducible operating 

criteria. Thus, the same objects must be classified in the 

same way.

53
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Pyrame de Candolle 
(1778-1841)

 1813 Swiss botanist, created the term taxonomy

in his "elementary theory of Botany or exposition 

of the principles of the natural classification and 

art to describe and study the plants", 

 to designate in his "theory of classifications" both 

the method and what he described as a “basis for 

philosophical Botany”.

(Mémoires et souvenirs, Livre III, § 11) 54
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Taxonomy

 Taxonomy would origin from the Greek 

 ταξινομία taxis, 'placement', 'putting into order' 

 (and indirectly from the Sanskrit; taksh = 'prune', 

'do', 'train') 

 and nomos, "law" 

 It describes and defines the taxa

55
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Taxon

 Conceptual entity that is supposed to gather all 
living organisms sharing some taxonomic or 
defined diagnostic characters. 

 These characters are considered homogeneous 
according to their taxonomic rank, their 'weight', 
their taxonomic value relative to the assessment 
of systematists. 

 The species is the basic taxon of the systematic 
classification.

56
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Systematics

 Inseparable from the taxonomy 

 Systematics is designed to count and categorize
taxa, in a certain order, based on various 
principles.  

 Refers to both the method used ("phylogenetic 
systematics") and the result (the "Systematics of 
fungi")

57
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Representing 

classifications

58
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Representing classifications

 Represented as a tree from a root including all beings 
live existing or having existed, to the individuals.  

 Each node in the tree defines a taxon that groups all 
sub-taxa that generates the node. 

 The classical systematics is based on the internal 
hierarchy of taxa according to criteria of 'morphological' 
similarity and supposed affinities.  

 Subsequently, and especially from the work of Lamarck 
and Darwin, this order also gave a dimension of 
evolution. 

 Given the limits of genealogy, phylogeny then has grown 
up particularly in the second half of the 20th century.

59
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Phylogenetic systematics

 Phylogenetic systematics has developed from a 

reconstruction method known as cladistics, 

initiated by Hennig in 1950. 

 Schematically this method is based on 

evolutionary relationships for which the 

fundamental criterion for the choice of 

classification is that it must strictly reflect the 

phylogeny, i.e. the degree of relatedness 

between species.
For example, one can show that the Coelacanth 

is closer to humans than to a sardine!

60
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Cladogram and cladistics

 A cladogram is a 'phylogenetic tree' illustrating the 

distribution of characters that optimize the 

hypotheses of homology.  

 A clade or 'branch' contains an ancestor and all its 

descendants.

 A cladistic is a phylogenetic classification which, 

in principle, must includes only clades.  

 A cladistic analysis is a method of analyzing 

characters.

61
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Phylogenetic trees

One describes three major types of construction of these 

trees:

 The cladistic approach seeks to determine a branch-

specific characters, who "sign" a matching. 

 The phenetic approach is based on measurements of 

distance between taxa (e.g. assessed by counting the 

differences in DNA sequences) without trying to make a 

phylogenetic interpretation. 

 The probabilistic approach which uses most often 

molecular models of the evolution of the characters.

62
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Graph of the 50 most frequent words of the 10% most cited PNAS articles  

[Mane & Borner, 2004].
63
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Representation of a network of 

internet pages

[Munzner & Burchard, 1995]. 
64
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Interest for revealing underlying structures, particularly the connex and 

strongly connex components. [Heer & Boyd, 2005]. 

Social network representation

65
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The occlusion phenomenom

 As soon as the size of a graph or the links density 
increases, a tangled web of links appears. 

 Then, it becomes very difficult for the user to explore the 
graph visually and to interact with its constituent parts.

 This phenomenon of occlusion occurs especially in case 
of large graphs. 

 techniques of matrix representations are here of interest.

66
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Arborescent representations

 A tree is a connected acyclic graph (its form 
evokes the branching of the branches of a tree).  

 A tree is a specific graph where each element 
has more than one father.

 The result of the positioning of the tree nodes 
depends on the geometry used: 

 either Euclidean geometry, 

 or hyperbolic geometry. 

67
[van Wijk et al., 2003].
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Hyperbolic trees

 In case of large hierarchies, a map space is often too 

narrow. 

 One must then choose between the level of details and 

an overall vision.  

 A distribution of entities radially in a space with a 

hyperbolic geometry responds in part to this goal. 

 In this geometry the plan is strictly defined inside the 

limits of a disc whose boundary is called horizon. 

 The lines are the arcs of circles orthogonal to the 

boundary of the disk.

[Lamping et al., 1995]. 68
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Hyperbolic hierarchical browser

Representation of a hierarchy with an hyperbolic geometry [Lamping, 1995] 
69
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3D hyperbolic hierarchical browser

Representation of a hierarchy using an hyperbolic geometry 

[Hughes et al., 2004]. 70
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« Botanic »visualization 

Representation of hierarchies using a 3D virtual metaphore  

[Kleiberg et al., 2001]. 
71
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Sharing a common

language,

ontology

72
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Sharing the same language

Having the same language in common enables

sharing :

 Common symbols and concepts (syntax)

 Agreement on their meaning (semantic)

 Classification of concepts (taxonomy)

 Associations and relationships between

concepts ( Thesaurus)

 Rules and knowledge about wich relationships

are allowed and make sense (Ontology) 

73
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Representing knowledge

 Ontology is a philosophical study of the nature of 

being, existence or reality, as well as the basic 

categories of beings and their relationships.

 an ontology is an explicit and formal specification

of a shared conceptualization. 

(T Gruber 1993)

 What does that mean?

74
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Ontology

 An ontology is the specification of a conceptualization of a 

domain of knowledge 

 The conceptualization of a domain refers to a choice of 

description of a domain (natural taxonomy) 

 The specification of this conceptualization refers to the 

formal description which will be developed, that will be 

transposable and computer usable (formalization, logical 

rules..).

 An ontology is a thus a computational representation of a 

domain of knowledge based upon a controlled, 

standardized, vocabulary for describing entities and the 

semantic relationships between them. (HPO, OntoOrpha)

 It is a network of concepts expressed in a given language 

with a given syntax. 
75
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The roles of an ontology

 On the computer side: 

 define/provide a formal semantic for 

information that allows its management by a 

computer 

 On the human being side :

 define/provide an interpretative semantic of a 

domain of the real world based on a 

consensus and enabling to link the computer 

exploitable content to its signification for 

humans.

76
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Composition of an ontology

An ontology is composed of:

 Classes which represent concepts

 Attributes which are name –value pairs

 Relations are specific attributes, the values of 

which are objects of classes

 Rules represent constraints between relations 

and attributes that specify allowed values.

77
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Composition of an ontology

 Classes, relations and constraints, put together, 

can support statements or assertions

 An axiom describes knowledge that cannot be 

represented simply by other components.

 Instances describe the individuals that constitute 

an ontology (either: people, animals, plants,..or 

abstract individuals, numbers, words,..)

78
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From facts to knowledge

 Mapping terms to concepts

 Visualizing concept spaces

 Navigating concept spaces

term

knowledge

79Source: O Bodenreider, National Library of Medicine, 
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Ontology: Integrating subdomains

80

Biomedical

literature
MeSH

Genome

annotations

GOModel

organisms

NCBI

Taxonomy

Genetic

knowledge bases

OMIM

Clinical

repositories

SNOMEDOther

subdomains

…

Anatomy

UWDA

ontology

Source: O Bodenreider, NLM
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Terminology vs Ontology

• Terminological resources
– Collections of terms

(e.g., controlled vocabularies)

– Useful for indexing and 
annotating

– MeSH, GO

• Ontological resources
– Collections of

• kinds of entities (substances, 
qualities, processes)

• relations among them

– Useful for reasoning

– UMLS Semantic Network, 
SNOMED CT

Source: O Bodenreider, National Library of Medicine, 
Lister Hill National Center for Biomedical Communications

81
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Human Phenotype Ontology

82
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OntoOrpha
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Expected utility of ontologies

 Pragmatic approaches for knowledge-based systems 

and semantic web 

 create and maintain knowledge bases reusable

 Interoperability between knowledge-based systems

 Information system, conceptual vocabulary database, 

repository 

 conceptual vocabulary for labelling and indexing 

documents 

 Resource Description Framework models and Linking 

Open Data

84
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Ontology: examples of uses 

 Aid to differential or etiologic diagnosis 

 Aid to research or aggregation of information 

 Support quality control of knowledge

 Support semantic interoperability

 Assistance to the evolution of editorial methods 

 Support generation of classifications

85
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Ontology and computer sciences

86Source: H Sack HPI 2014
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Ontology languages (1)

 OWL

 The Web Ontology Language (OWL) is a family of 

knowledge representation languages or ontology 

languages for authoring ontologies or knowledge bases. 

 The languages are characterized by formal semantics 

and RDF/XML-based serializations for the Semantic 

Web. 

 The Resource Description Framework (RDF) is a 

family of World Wide Web Consortium (W3C) 

specifications originally designed as a metadata data 

model

87
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Ontology Languages (2)

 PROTEGE

 Protégé is a free, open source ontology editor and a 

knowledge acquisition system.

 It provides a graphic user interface to define ontologies. 

 It also includes deductive classifiers to validate that 

models are consistent and to infer new information based 

on the analysis of an ontology. 

88
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Core RD ontology

89Source: F Dhombres 2012
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Generating a RD ontology

90Source: F Dhombres 2012
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A support for generating classifications

91Source: F Dhombres 2012
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Ontology and computer sciences

92Source: H Sack HPI 2014
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Standardization

93
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Standardization

94

 A Need to standardize for:

 The exchanged content (semantic, syntax) 

 The exchange services

 The technical means of communication and transport 

 The safety devices

 The use of standards also helps:

 discarding artifacts (data elements, or information 

models) 

 qualifying content (coding item)
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Choose the standards to transcode the information

In the view of increasing interoperability 

Standards of transcoding
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 Standardization: the use of standards to discard

artifacts (data elements, or information models) 

and qualify content (coding item)

 Standards for information models/data elements:

 SNOMED (3.5, CT)

 HL7

 openEHR (EN 13606)

Standards for transcoding (1)
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 Terminologies/Classifications:

 Clinical Terms : LOINC, SNOMED CT

 Orphan drugs : RxNorm, ATC, Thériaque, 

Vidal, Orphanet

 Diagnosis RD: Orphanet, OMIM,

 Signs : HPO (ICD10, signs to be validated)

 Genes : OMIM, GenATLAS, Ensembl

 Medical and administrative data messages: 

HL7 v2, v3

Standards for transcoding (2)
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CDEs in the GRDR and transcoding 

http://www.grdr.info/index.php?option=com_content&view=article&id=3&Itemid=13



bndmr.fr

99

The F-MDS-RD standardization
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Interoperability

100
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Interoperability

 Ability attached to multiple systems or components to 

exchange information and to use the information thus 

exchanged.

 Interoperability is semantic if the information exchanged 

is interpretable by systems, without distortion of meaning 

from one system to another, and without alteration of 

meaning in the long term.

101
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Semantic interoperability

 How to build RD semantic repositories and adhere to 

their professionals use? 

 How to facilitate coding information for RD? 

 How to pass RD information without loss of meaning?

 How to maintain RD repositories?

102
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Semantic interoperability

 Data characterization : structured or not, and depending 

on the use, individual or collective 

 Model of representation of information 

 Choice of repositories (nomenclature of acts, diagnoses, 

drugs, medical devices,...), 

 Repositories of patient identifiers, identification of 

professionals, directories,.. and their maintenance

 Semantic consistency and data representation are 

crucial for the development of hospital information 

systems, as well as information exchange 

 Maintenance of repositories interoperability framework 

based on international standards.

103
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Metadata interoperability

104
http://dublincore.org/metadata-basics/
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The EHR model of the BNDMR

the interoperability framework

105
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Domains, systems, objectives and 

interoperability

Epidemiology Care Research

Interoperability of systems and data 

Data

bases

Electronic 

Health 

Record

Case Report 

Forms

Public Health

Epidemiology
Clinical trials

Cohorts

Patients support 

of care

Source: BaMaRa 2013

Objectives

Systems

Domains

connectors connectors
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An interoperability framework for RD

107
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Data

Warehouse

Systems

Domains

Infrastructures

BNDMR : National Data Bank for Rare Diseases; BaMaRa: Rare Diseases Database; EHR: Electronic Health Record; MDS : Minimum Data Set ; RaDiCo : Rare Disease Cohorts; 

SNIIRAM : Information system of the Health Care Insurance; PMSI : Activity based Payment Information System; SAE : Hospitals Annual Statistics ; DRESS : Direction for research, 

studies, evaluation and statistics of the Ministry of Health; INSEE : National Institute for statistics and economic studies.                                                                                    

Source : Landais P, Choquet R, BaMaRa 2014

Epidemiology Care Research

BaMaRa
EHR

MDS

RaDiCo
connectors

BNDMR SNIIRAM

PMSI

SAE 

DRESS

INSEE

Other 

sources

BNDMR, PNMR2, 

DGOS

Digital Hospital Plan, 

DGOS,DGS,ARS

RaDiCo, investments for the

future, INSERM, ANR

Interoperability 

framework

Interoperability of systems and data 

connectors

BNDMR



bndmr.fr

Interoperability

109

 It is based on standards and / or controlled 

vocabularies that promotes communication with 

other information systems.

 For information technology or systems 

engineering services interoperability allows 

information exchange

 Interoperability of data and systems is crucial for 

exchanging information
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Some standards for interoperability 

11

1
AP-HP, 8 janvier 2013

• Terminologies : LOINC, ICD-10, SNOMED, …

• Medical and administrative data messages: HL7 v2, v3

• Dematerializing medical documents: CDA (HL7 v3)

• Services of terminologies: CTS 2 (HL7 + OMG)

• Communication et archiving of images: DICOM

• Clinical research: CDISC, Bridg and HL7 v3



bndmr.fr

Two great forums for clinical research data standards:

 the Clinical Data Standards Interchange Consortium 
(CDISC)

 the Regulated Clinical Research (RCRIM) Technical 
Committee of Health Level Seven (HL7). HL7 
version 3 relies upon a very abstract information 
model, the Reference Information Model (RIM). It 
is broad and flexible enough to address any 
messaging need in the healthcare domain.

Richesson RL, Krischer J.  J Am Med Inform Assoc 2007;14:687-696

Standards for clinical research (3)
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http://www.cdisc.org/

C DISC
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C DISC
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Health Level Seven
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HL7 and standards

 HL7 V2: 

 A corpus of messages for dematerialised inter-application 

data exchange.

HL7 V3, 

 Foundations:

 A base of data types (51 in Release 1, 60 + in Release 2) 

 A reference information model: the RIM

 resources of vocabularies (concepts, coding systems and sets of 

values) 

 A corpus of messages for the exchange of data 

 CDA: a XML format for dematerializing medical records 

 Services of terminologies (CTS)

11
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HL7 V3

The Health Level Seven normative edition 
is a suite of specifications 
based on HL7’ Reference Information Model (RIM). 
It provides a single source that allows implementers 
of V3 specifications to work with a full set of 
messages, data types, and terminologies needed to 
build a complete implementation.
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Reference Information Model (RIM)

 An object model covering all trade in health (~ 60 classes) 

 clinical, medico-technical, administrative, financial, insurance data  

 the root of all models and all HL7 v3 structures 

 the ultimate source of all information exchanged in the V3 

 standard ISO (TC 215) messages 

 Coupled to the vocabulary and data types

Source: Macary 2013
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Clinical Document Architecture 
The HL7 v3 standard for dematerializing medical documents

 6 Characteristics of an electronic medical 

document:

 Persistence

 Stewardship

 Potential for authentication

 Linked to a context

 Wholeness

 Human readability

Macary 2013

Act

The general class for 
electronic documents
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BRIDG

 The Biomedical Research Integrated Domain 

Group (BRIDG) (2005)

 Aim : linking the CDISC data reporting models 

with the HL7 RIM (Reference Information Model). 

 The BRIDG model is a domain analysis model of 

protocol-driven biomedical and clinical research, 

 developed to provide a comprehensive 

conceptual model of the clinical research domain 

 a basis for harmonization across information 

model standards. 
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Navigating ontologies 

and knowledge bases
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Semantic web 

 More recently, the semantic web is associated 
with the principles of taxonomy and ontology.  

 It represents any hierarchical organization of 
topics or concepts used for taxonomies or 
classifications, or for navigation in a portal, 

 Such an approach offers rich and promising 
prospects for managing the complexity of 
medical information and its sharing.
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 SemNav and GeneNav

 Two examples of navigation through UMLS and 

Gene ontology, respectively.

Visualizing and navigating

biomedical ontologies 

and knowledge bases

123

Source: O Bodenreider, National Library of Medicine, 
Lister Hill National Center for Biomedical Communications
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MeSH

 Medical subject headings

 A tool to index documents 

 Allows searches for information

 Includes synonyms, reporting relationships and 

associations

 http://www.nlm.nih.gov/mesh/
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Medical Subject Headings
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UMLS - metathesaurus
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Unified Medical Language System

 Developed at NLM since 1990

 Integrates some 60 terminological resources

 Clinical vocabularies (including specialties)

 Core terminologies (anatomy, drugs, med. devices)

 Administrative terminologies, standards

 Integration

 Synonymous terms are clustered in a concept

 Hierarchies (trees) are combined in a graph 

structure
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Gene Ontology

 Developed by the GO Consortium

 Several components

 Ontology (~11,000 concepts)

– Molecular functions

– Cellular components

– Biological processes

 Gene products (~125,000)

 Associations between Gene products and GO concepts 

(~357,000)
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SemNav and GenNav

 SemNav: UMLS browser

 UMLS browser

 Entry point: biomedical 
term

 Display related concepts

 Display properties of 
interconcept
relationships

 Allow navigation among 
concepts

 GenNav : GO browser

 GO browser

 Entry point: GO term or 
gene product 
name/symbol

 Display related GO 
terms and gene products

 Display properties of 
term/term and term/gene 
product relationships

 Allow navigation 
between GO terms and 
gene products
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Source: O Bodenreider, National Library of Medicine, 
Lister Hill National Center for Biomedical Communications
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Terminology integration  

Terms

Duchenne muscular dystrophy

MeSH, SNOMED

CTV3, Jablonski,

CRISP, DxPlain,

MedDRA, LOINC

pseudohypertrophic muscular dystrophy
MeSH, CTV3

SNOMED

X-linked recessive muscular dystrophy Jablonski

Duchenne de Boulogne muscular dystrophy Jablonski

Duchenne’s muscular dystrophy COSTAR

severe generalized familial muscular dystrophy SNOMED

Duchenne type progressive muscular dystrophy SNOMED
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Source: O Bodenreider, National Library of Medicine, 
Lister Hill National Center for Biomedical Communications
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UMLS

 Two-level structure

 Semantic Network

– 134 Semantic Types 

(STs)

– 54 types of 

relationships

among STs

 Metathesaurus

– 800,000 concepts

– ~10 M inter-concept

relationships

 Link = categorization

132

Concept

Metathesaurus

Semantic Type

Semantic Network

categorization

Source: O Bodenreider, National Library of Medicine, 
Lister Hill National Center for Biomedical Communications



bndmr.fr

Heart

Concepts

Metathesaurus

22

225

97

4

12

9 31

Esophagus

Left Phrenic

Nerve

Heart

Valves

Fetal

Heart

Medias-

tinum

Saccular

Viscus
Angina

Pectoris

Cardiotonic

Agents

Tissue

Donors

Anatomical

Structure

Fully Formed

Anatomical

Structure

Embryonic

Structure

Body Part, Organ or

Organ Component Pharmacologic

Substance

Disease or

Syndrome

Population

Group

Semantic 

Types
Semantic

Network

133Source: O Bodenreider, NLM 
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UMLS Browser
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SemNav
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Dystrophin

Concepts

Semantic Types

Muscular

Dystrophy,

Duchenne55

Amino Acid,

Peptide or Protein

Disease or

Syndrome

Biologically Active

Substance

Amino Acid,

Peptide or Protein
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SemNav
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Gene Ontology
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GeneNav
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Diseasecard

 bioinformatics.ua.pt/diseasecard
139
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Disease card: representation of RD
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Diseasecard
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Diseasecard
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LORD

 lord.bndmr.fr/
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LORD
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LORD
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