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What is a rare disease?
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A rare disease is a pathological condition 

with low prevalence and incidence. 

There are between 6000 and 8000 rare diseases. 

Many rare diseases are sparsely distributed in some geographic areas and more 

frequent in others, for reasons linked to genetic factors, environmental conditions 

that influence the spread of pathogens and the life habits.

Thalassemia, for example, is a relatively common genetic disease in the 

Mediterranean basin (very common in Southern Italy) 

and rare in the United States.
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Rare diseases portals: Office of Rare Diseases Research
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ORDR (Office of Rare Diseases Research)

http://rarediseases.info.nih.gov/Default.aspx
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Rare diseases portals: Orphanet

Orphanet

http://www.orpha.net/consor/cgi-bin/index.php
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Rare diseases portals: National Organization of Rare Disorders

NORD (National Organization for Rare Disorders) 

http://www.rarediseases.org/



Overview
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ORD01792 
PT Cryptococcosis
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Orphanet

NORD

ORPHA001546
PT Cryptococcosis
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PT Cryptococcosis
SYN Busse-Buschke Disease
SYN Cryptococcic Meningitis
SYN Cryptococcosis Lung
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SYN European Blastomycosis
SYN Torular Meningitis
SYN Torulosis

OMIM
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Objectives

Examine representation of rare diseases terms in biomedical 

terminologies (through UMLS), such as:

• ICD10 (International Classification of Diseases 10th revision)

• MeSH (Medical Subject Headings)

• OMIM (Online Mendelian in Man)

• SNOMED CT (Systematized Nomenclature of Medicine-Clinical Terms)

7
Analyzing rare diseases terms in biomedical 

terminologies - LHNCBC- Dec. 17, 2010



Objectives (2)

 Overlap among sources

 Presence / absence in target sources in the Unified Medical 
Language System (UMLS):

 At the concept level

 At the term level

 For a given disease acquire more specific information:
 Synonyms

 Descendants

8
Analyzing rare diseases terms in biomedical 

terminologies - LHNCBC- Dec. 17, 2010



Sources
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A rare (or orphan) disease is generally 
considered to have a prevalence of fewer 
than 200,000 affected individuals in the 
United States. Certain diseases with 
200,000 or more affected individuals may 
be included in this list if certain 
subpopulations of people who have the 
disease are equal to the prevalence 
standard for rare diseases.

NORD uses the same definition that the 
U.S. Food and Drug Administration uses: A 
rare disease is one that affects fewer than 
200,000 Americans at any given time.

The so-called 'rare diseases' are diseases that 
affect a small number of people compared to 
the general population. In Europe, a disease is 
considered as rare when it affects 1 person 
per 2,000. However, this status may vary with 
time and also depends upon the area 
considered.

 UMLS (Unified Medical Language System)

2010AB

 ORDR
Tot. Concepts  = 6,857
Tot PT = 6,857
Tot. Syn. = 11,803

 Orphanet
Tot. Concepts = 7,715
Tot PT = 7,715
Tot. Syn = 5,224
Precentages of mapping MIM/ICD10 
(concept) level):
- OMIM = 44.16%
- ICD10 = 32,30%

 NORD 
Tot. Concepts = 1,236
Tot PT = 1,236
Tot Syn. = 4,562
Disorder Subdivision = 1,283



ICD10

MeSH

OMIM

SNOMED-CT

. . . .

Implementation: overview

ORD01792 
PT Cryptococcosis

ORDR

Orphanet

NORD

ORPHA001546
PT Cryptococcosis

NORD00331
PT    Cryptococcosis
SYN Busse-Buschke Disease
SYN Cryptococcic Meningitis
SYN Cryptococcosis Lung
SYN Cryptococcosis Skin
SYN European Blastomycosis
SYN Torular Meningitis
SYN Torulosis

Cryptococcosis (779279016)
- Torula
- Torulosis
- Busse-Buschke's disease
- European cryptococcosis
- European Blastomycosis
- Busse-Buschke disease
- infection by Cryptococcus   

neoformans
- European blastomycosis

CUI: 
C0010414
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Ocular 
cryptococcosis

Osseous 
cryptococcosis

Pulmonary 
cryptococcosis

Hepatic 
cryptococcosis

Mucocutaneous
cryptococcosis

Cryptococcal
gastroenteritis

Cryptococcus 
infection of the 
central nervous 
system

Disseminated 
cryptococcosis

Cryptococcosis
associated 
with AIDS

Systemic 
cryptococcosis
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ORDR

Orphanet

NORD

Methods: The mapping
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UMLS CUIS

1.Lexical match:

Glycogen storage disease type 4 C0017923 Exact Match

Isolated growth hormone 
deficiency type IA

C1849790 Normalized string

Andersen disease C0017923 Disorders

Andersen disease C1415001
Genes & Molecular
Sequences

2.Validation:
 Semantic group filtering (Disorders):

 Manual review Analyzing rare diseases terms in biomedical 
terminologies - LHNCBC- Dec. 17, 2010



Overlap among sources and representation in target sources

Presence/ Absence of the Concepts in the target sources in the UMLS

Total number of UMLS concepts mapped to: 8,435 12

Presence/absence 
of the concepts in 

the sources 



Overlap among sources
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6,857

59%

13%

7,715

1,236

43%

17% 92%97%



Representation in target sources
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 Sources that have no representation

 Specific context: 

• Foundational Model of Anatomy Ontology (FMA)

• NANDA nursing diagnoses: definitions & classification, 2004 (NAN)
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Representation in target sources (2)
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 Sources that have a good representation
(total number of UMLS concepts mapped to:  8,435)

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Totale 

MeSH

SNOMED CT

OMIM

RCD

SNOMED Int

MedDRA

MEDCIN

ICPC2ICD10ENG

NCI

ICD10CM

ICD10AM

Crisp Thesaurus

ICD10

ICD9CM

67%

12%

50%

45%



Mapping to UMLS
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Unambiguous Ambiguous Unmapped Total Concepts

ORDR 71% 7% 22% 6,857

Orphanet 49% 4% 47% 7,715

NORD 74% 24% 2% 1,236

1. Unambiguous Concept: The majority of terms of a given concept map to the same CUI

2. Ambiguous Concept: The terms of a given concept map several CUIs

3. Unmapped: No term of a given concept maps any Disorders in UMLS

Tab.1 Percentages of the Mapping to UMLS
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Unambiguous mapping
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Code Source Source Preferred Name CUI Source Preferred Name

ORD00117 Acrodysostosis C0220659 Acrodysostosis

ORPHA001248 Maxillo-nasal dysplasia C0220692 
MAXILLONASAL DYSPLASIA, 

BINDER TYPE

NORD00312 Conn Syndrome C1384514 Conn Syndrome

Tab.2  Examples of unambiguous mapping, the majority of terms of a given concept map to the same CUI
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Ambiguous mapping related to granularity issues

ORPHA000030
CUI 1

C0268128
CUI 2

C0220987
CUI 3

C0268131

Oroticaciduria Orotic aciduria

Orotic aciduria hereditary Hereditary orotic aciduria

Orotidylic decarboxylase 
deficiency

Hereditary orotic aciduria, type 2

Uridine monophosphate 
synthetase deficiency

--- --- ---
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Tab3. Examples of Ambiguous Mapping: the terms of a given concept map to several CUIs

C0268131
Hereditary orotic aciduria, type 2

Child of

C0268128
Orotic aciduria

C0220987
Hereditary orotic aciduria

Child of
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ORPHA000016 CUI1
C0339537

CUI2
C1844778

Blue cone monochromatism Blue cone monochromatism

Achromatopsia incomplete, X-linked Achromatopsia, incomplete, x-linked

Achromatopsia, atypical, X linked --- ---

S-cone monochromatism --- ---
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Ambiguous mapping not related to granularity

Tab4. Examples of ambiguous concept: the terms of a given concept map to several CUIs
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Examples of Unmapped Concepts

Source Code Full Name Possible Explanation

ORPHA002096
ORDR05685

Richieri Costa-Guion Almeida-Cohen 
syndrome

Extremely rare disease 

ORPHA002369 Lateral body wall complex Extremely rare disease

ORD03770
NORD00694

Levy-Yeboa Syndrome Recently recognized disorder (June 2006)
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Tab5. Examples of unmapped concepts: no term of a given concept maps any Disorders in UMLS
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Limitations

 Terms/concepts not found in UMLS:
 Extremely rare diseases (Ex. Lateral body wall complex)

 Recently recognized disorders (Ex. Levy-Yeboa Syndrome)

 Ambiguity related to granularity:

 Different sources group terms in different ways

 Missing hierarchical information for Orphanet: 
 Overestimation of unmatched concepts (grouper vs. leaf concepts)

 Grouper concepts : rare genetic skin disease 

 Leaf concepts: xeroderma pigmentosum

 No ontological consistency validation possible with other sources

21
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Unmapped

ORDR 22%

Orphanet 47%

NORD 2%



Future work
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 Looking for more specific information:

 Enhance information retrieval

o Additional synonyms

o Descendant concepts

 Feedback to UMLS:

 Possible missed synonymy or missing hierarchical relation

Full name
ORPHA000016

CUI1
C0339537

CUI2
C1844778

Blue cone monochromatism Blue cone monochromatism

Achromatopsia incomplete, X-linked Achromatopsia, incomplete, x-linked



Future work (2)
 For quality assurance compare:

 Orphanet direct mapping to OMIM and ICD-10

 Indirect correspondences found through the UMLS

 Coverage of rare disease terms in non- English languages

ORPHA000586
Cystic Fibrosis

C00106740

OMIM 219700
ICD10  E84

ORD01835 
Cystic Fibrosis

ORPHA000586
Cystic Fibrosis

NORD00339
Cystic Fibrosis

C00106740

ICD10DUT Cystische fibrose
MDRFRE    Fibrose kystique
MDRGER   Zystische Fibrose
MDRSPA    Fibrosis quística
MSHITA     Fibrosi cistica
…
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