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Introduction  
The need for accurate metadata to describe clinical information not only in a genetic manner, 
but also phenotypically is increasingly clear. Data structures such as the Human Phenotype 
Ontology (HPO) and disease ontologies such as OrphaNet aim to provide standardized 
vocabularies of phenotypic abnormalities and human diseases. HPO and OrphaNet enable 
efficient patient data exchange and facilitate seamless communication between clinicians and 
researchers to detect novel disease-causing genes and address phenotype-genotype 
correlations. 
 
Despite the ongoing efforts, there are still crucial, disease-specific gaps in HPO and 
OrphaNet disease ontology when describing rare, immunological diseases. This calls for a 
directed re-evaluation of HPO and OrphaNet terms and ontology structures, addition of new 
HPO terms, as well as the re-annotation of specific diseases with phenotype terms. Our 
initiative brings together geneticists, medical doctors, bioinformatics, and immunologists. 
They are organized into functional working groups, with the aim to systematically re-evaluate 
and complete HPO and OrphaNet disease ontology terms, and re-annotate diseases. So far, 
we have revised six specific branches of the HPO ontology tree, suggested changes regarding 
classification autoinflammatory diseases to OrphaNet, and re-annotated more than ten 
diseases entities with HPO terms.  
 
With the continued systematic re-evaluation, we expect to (i) unify the nomenclature of 
patient phenotyping (ii) standardize patient characterization: clinician/researcher can 
characterize patients in a language independent manner (iii) allow for efficient data exchange 
between clinicians, laboratories and centers (iv) facilitate matching phenotypically similar 
patients to enable gene discovery (v) allow for similarity measures across diseases/shared 
phenotypes.  
 
This document contains: 

1. Introduction to Human Phenotype Ontology (HPO) and OrphaNet ontology terms 
2. Our goals 
3. Summary of the recent workshop 
4. Working groups and structure 

 
What is HPO?  
The Human Phenotype Ontology (HPO) provides a standardized vocabulary of phenotypic 
abnormalities encountered in human disease. Each term in the HPO describes a 
phenotypic abnormality, measurable in standard doctor’s office/hospital setting, such as 
“Atrial septal defect” or “Recurrent viral infections”.  
The HPO is continuously expanded and updated using the medical literature and disease gene 
and ontology databases such as OrphaNet, DECIPHER, and OMIM.  
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HPO currently contains over 13,000 terms and over 156,000 annotations to hereditary 
diseases. The HPO project and others have developed software for phenotype-driven 
differential diagnostics, genomic diagnostics, and translational research.  
 
Gene ontologies such as the OrphaNet disease ontology provide a structured vocabulary 
for rare diseases capturing relationships between diseases, genes and other relevant 
features which will form a useful resource for the computational analysis of rare diseases. 
 
Comparison of Disease ontologies, phenotype ontology and gene ontology: 
 

 
 
Why are HPO and disease ontologies needed? 

è Unifying the nomenclature of patient phenotyping  
è Standardized patient characterization: clinician/researcher can characterize patients in 

a language independent manner 
è Efficient data exchange between clinicians, laboratories and centers  
è Matching phenotypically similar patients -> gene discovery  
è Allows for similarity measures across diseases/shared phenotypes  

 
HPO – connecting researchers, clinicians and patients  
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Current setbacks in HPO terms towards primary immunodeficiencies (PIDs) :  
• Many diseases not annotated or not correctly annotated with HPO and disease 

ontology (OrphaNet) terms 
• In some instances, HPO terms are missing (no term so far to describe a particular 

phenotype)  
• In cases, HPO and disease ontology structure incorrect 
• In some cases, OrphaNet ontology and classification is not correct  

 
Our consortium 
Our consortium and effort meets the increasing need to systematically categorize phenotypes 
and enabling the comparison of PID patients and diseases. By bringing together clinical 
immunology experts, genetic experts and bioinformaticians, the aim of this our consortium is 
to review, curate and update the current phenotype ontology, therefore facilitating future data 
sharing and collaborations. 
 
What this endeavor entails  

è Systematic evaluation, curation and update of current HPO and OrphaNet ontology 
terms regarding PIDs 

è Identification of missing HPO terms 
è Revision of disease classifications in OrphaNet 

 
Expected outcome 

• Revised and completed HPO terms regarding PIDs  
• Submission of new terms to the HPO consortium  
• Submission of newly annotated diseases to the HPO consortium  
• Submission of revised disease classification to OrphaNet 
• Facilitate data sharing initiatives 
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HPO workshop  
 

The workshop in Vienna from 10-11th September 2018 brought together 20 experts from 
different fields including geneticists, medical doctors, bioinformatics, and immunologists, 
both from the ESID Genetics working party, and ERN RITA. The workshop included plenary 
discussions and presentations, as well as hands-on work on HPO and disease ontologies 
regarding certain subgroups of inborn errors of immunity. The participants reviewed, curated, 
updated and expanded ontologies for different diseases in small groups, thereby actively 
contributing to the success of the workshop.   

 
 

• Revised HPO terms regarding multiple autoinflammatory diseases 
• updated and revised the HPO structure describing abnormalities of humoral immunity 
• Multiple suggestions regarding novel disease terms  
• 16 diseases now properly annotated with HPO terms  
• Revised terminology describing abnormalities of humoral immunity 
• Revised disease - terminology describing neutrophil defects  
• Changes submitted to the official HPO repository  
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The Consortium: Working groups and structure  
Our consortium is organized into four functional groups. 
Each group, detailed in the table below is headed by a group leader and is responsible for a 
certain subtype of inborn errors of immunity.  
The group head organizes regular meetings among group members, communicates with the 
general coordinator and group coordinators located at LBI-RUD, and distributes tasks among 
the group members. The updates regarding HPO and OrphaNet ontology terms are executed 
by Peter Robinson (HPO) and Matthias Haimel.  
 
Working Structure:  

 
 
Group topics and group heads 

Group 
topic 

Immunodeficiencies affecting 
cellular and humoral 

immunity 
+ CID with associated or 

syndromic features 

Autoinflammatory 
diseases 

Diseases of 
immune 

dysregulation 

Predominantly 
antibody 

deficiencies 

Group 
leader  

Sophie Hambleton, Newcastle 
upon Tyne, United Kingdom; 
Kimberly Gilmour, London, 
United Kingdom 

Anna Simon, 
Nijmegen, Netherlands 
 

Markus 
Seidel, Graz, 
Austria 
 

Esther de Vries, 
Tilburg, 
Netherlands 
 

 
The initiative is organized into working phases. 
Phase 1: updating the HPO structure and collecting publications for automated annotation. 
(Oct 2018 – Dec 2018).    
Phase 2: first round of automated annotation by Peters team (Jan 2019 – March 2019). 
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Phase 3: address and correct identified problems with the suggested pipeline (March 2019 – 
June 2019). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Further details:  
 
Please join the email list to stay updated / find out about the latest news: 
https://hpo-immune-mediated-disorders.groups.io  
 
If you are interested in joining our effort, please contact:  
Joining working groups:  
Matthias.Haimel@rud.lbg.ac.at (LBI-RUD) 
Julia.Pazmandi@rud.lbg.ac.at  (LBI-RUD) 
General inquires:  
Matthias.Haimel@rud.lbg.ac.at (LBI-RUD)  
M.E.vanGijn@umcutrecht.nl  (ERN-RITA) 
Kaan.Boztug@rud.lbg.ac.at  (LBI-RUD)  


