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IRDiRC – basic principles 

 Co-operation at international level  
to stimulate, better coordinate & 
maximise output of rare disease 
research efforts around the world 

 Teams up public and private 
organisations investing in rare 
diseases research 

 Research funders can join & 
work together 

 Each organisation funds 
research its own way  

 Funded projects adhere to a 
common framework 
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Growth of IRDiRC 

 Third coordination meeting was held in Montreal (9-10 
Oct 2011), sponsored by IG and Genome Canada. 

 Initially involved EU, NIH, Canada, Italy, Spain. 

 Funder members commit a minimum of USD 10M to rare 
disease research over a 5-yr period.  

 Present commitment exceeds $1B worldwide. 

 Formally launched in 2012, first public symposium held in 
Dublin in April 2013, 25 members by early 2013. 

 Second public symposium held in Shenzhen, China,  
November 7-9, 2014 with over 600 participants. 

 Third IRDiRC symposium in progress now! 



• Australia 
– Western Australian Department of Health 

• Canada 
– Canadian Institutes for Health Research 
– Genome Canada 

• China 
– Beijing Genomics Institute 
– Chinese Rare Disease Research Consortium 
– WuXi Apptec 

 
• EU 

– European Commission 
• Finland 

– Academy of Finland 
• France 

– French Association against Myopathies 
– Agence National de la Recherche 
– Lysogene 
– EORTC 

• Georgia 
– Children’s New Hospital Management Group 

• Germany 
– Federal Ministry of Education and Research 

• Italy 
– Italian Higher Institute of Health 
– Telethon Foundation 
– Chiesi Farmaceutica 

• International Consortium 
– E-RARE 3 Consortium 

• Japan 
– Japan Agency for Medical Research and Development 
– National Institutes of Biomedical Innovation, Health, and Nutrition 
 

• Republic of Korea 
– Korean National Institute of Health 

• Netherlands 
– The Netherlands Organization for Health Research and 

Development 
• Kingdom of Saudi Arabia 

– Saudi Human Genome Project 
 

• Spain 
– National Institute of Health Carlos III 

• UK 
– National Institute for Health Research 

• USA 
– Food and Drug Administration Orphan Products Grants 

Program 
– Isis Pharmaceuticals 
– National Human Genome Research Institute (NIH) 
– National Center for Advancing Translational 

Sciences(NIH) 
– National Cancer Institute (NIH) 
– National Eye Institute (NIH) 
– National Institute of Neurological Disorders and Stroke 

(NIH) 
– National Institute of Arthritis and Musculoskeletal and 

Skin Diseases (NIH) 
– National Institute of Child Health and Human 

Development (NIH) 
– NKT Therapeutics 
– Office of Rare Diseases (NIH) 
– PTC Therapeutics 
– Sanford Research Institute 

• International Pharma Companies 
– Genzyme (Sanofi) 
– Novartis 
– Pfizer 
– Shire 

 
 

Today over 

40 members 

from 17 

countries 



IRDiRC establishes task 

forces to investigate 

specific issues 



IRDiRC organizational structure 





International Consortium of Human Phenotype 

Terminologies (ICHPT): Core set of 2,086 terms to be 

incorporated in any Human Phenotype Terminology 

intended to describe rare diseases (2012-2015) 

Free access data from IRDiRC.org. 

 

Contributors 

The IRDiRC Task Force members in charge of the development of ICHPT are 

(in alphabetic order): Ségolène Aymé (IRDiRC), Ada Hamosh (OMIM), Ana 

Rath (Orphanet) and Peter Robinson (HPO). 

 

Other contributors 

The process to elaborate of this core set of terms was supported by the 

expertise of many colleagues who attended two workshops: Joanna Amberger, 

Ségolène Aymé, Larry J Babb, Sergi Beltran, Judith Blake, Kym Boycott, John 

Carey, Andrew Devereau, Koenraad Devriendt, Dian Donnai, Heather Dozier, 

Helen Firth, Ester Garne, Ada Hamosh, Raoul Hennekam, Robert Jakob, Odile 

Kremp, Martine Le Merrer, David Miller, Ana Rath, Peter Robinson, Catherine 

Rose, Albert Schinzel, Michael Segal, Jan-Eric Slot, Nara Sobreira. 

http://www.human-phenotype-ontology.org/




IRDiRC formally recognizes certain research 

resources with a quality indicator 



How does a public funder join IRDiRC? 

• An organization must agree to support IRDiRC’s 
policies, guidelines, and recommendations. 

• An organization must commit to a minimum 
investment of USD 10M over five years in its own 
rare disease research programmes. 

• IRDiRC as an organization does not collect funds 
to support research, rather it engages, for 
example, in activities that enable better 
international collaboration and data sharing. 



The Canadian example 

• Two entities, the Canadian Institutes of Health 
Research (CIHR), and Genome Canada, 
collectively committed to $25M in rare disease 
research. 

• This was exceeded, and rare disease research 
was funded through several initiatives. 



Rare Diseases Emerging Teams--

Funders  
 

• $17.0 M total funding over five years (2012-

17) from the following sources: 

• CIHR 

– IG, INMD, IMHA, ICR, INMHA, IHSPR, Ethics 

Office 

• Ataxia of Charlevoix-Saguenay Foundation 

• Kidney Foundation of Canada 

• Canadian Organization of Rare Diseases 

• Choroideremia Research Foundation 

Canada 

• Foundation Fighting Blindness--Canada 



Rare Diseases Emerging Teams—

Successful Applicants  

• Group 1 
– Bernard BRAIS (McGill) ARSACS 

– David CABRAL (UBC) Chronic childhood vasculitis 

– Ian MACDONALD (Alberta) Choroideremia 

– Jeffrey MEDIN (Toronto) Fabry’s disease 

– Guy ROULEAU (Montréal) Hereditary spastic 
paraplegia 

• Group 2 
– Larry LYND (UBC) Evaluation of drugs for rare 

disease 

– Devidas MERON (Alberta) Policies for managing 
technologies for rare disease 

– Elizabeth POTTER (Ottawa) Care for inborn errors 
of metabolism 

– Brett THOMBS (McGill) Scleroderma patient-centred 
intervention network 

 

 



Advancing Technology Through 

Innovation 

• Massively parallel next-generation sequencing has 
enhanced our ability to identify genetic mutations  
 

• Need was identified to accelerate use of genomics 
technology to help identify genetic causes of disease 
 

 

• CIHR/Genome Canada/Genome BC/Génome Québec 
partnership to support pan-Canadian teams for which 
genes can be identified in a short time frame and with a 
small number of subjects 

• Funding: ~$5.5M for first year for two teams, one on rare 
cancers, one for FORGE (Finding of Rare Disease Genes in 
Canada). 



In Canada, rare disease research has been funded 

through a larger Personalized Health Initiative 

Personalized Medicine Initiative 

• Enhance health outcomes through patient 
stratification approaches by integrating 
evidence-based medicine and precision 
diagnostics into clinical practice 

• $240M ($85M from CIHR) 
• 110 competition and application partners, 

including Genome Canada, funded 
Care4Rare ($11.7M with partner 
contributions). 
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• Drive evidence-based 
implementation of PH that 
will identify solutions that 
can contribute to more cost-
effective and sustainable 
healthcare 

• CIHR/Genome Canada 
partnership of $70M 
launched January 2017. $5M 
CIHR funds earmarked for 
rare disease, should end up 
leveraged to $10-20M 

• Alignment with IC PerMed 

Personalized Health Initiative 

2012 2016 

eHealth Innovation Initiative 

• Enhance health outcomes and health 
care delivery, through the 
implementation, evaluation and scale-
up of eHealth innovations 

• $34.4M ($16.2M from CIHR) 

• 77 application partners 



FORGE Canada (2011-13) focused on deeply phenotyped 

patients and partnered closely with clinicians 



FORGE Canada: 365 disorders were investigated… 

203 disease 

genes found 

 

55% success 

Am J Hum Genet 2014; 94:809-817 
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• Recruited over 3000 patients and family 
members to study; 

• Studied 637 different rare diseases; 

• Have provided a diagnosis to over 1000 
patients; 

• Have identified 85 novel rare disease 
genes; 

• Are developing three experimental 
therapies; 

• Contribute to international data sharing 
standards. 



Progress toward IRDiRC’s goals for 
rare disease research 

(source: www.irdirc.org) 

• Diagnostics (goal: most rare diseases by 2020)  

– Nearly 3,600 rare diseases for which there is a 
genetic test available, as compared with 2,200 in 
2010. 

• Therapies (goal: 200 new therapies by 2020) 

– Achieved!  222 as of end 2016.   

 



IRDiRC’s own role in achieving the 200 
therapies goal is difficult to measure 

• Some therapies were developed by IRDiRC’s industry 
members. 

• Some likely resulted from publicly-funded drug 
discovery studies. 

• However, the therapeutic development pipeline is 
lengthy and many new therapies result from initiatives 
that predate IRDiRC. 

• Many developers of therapies are not members of 
IRDiRC yet all new FDA and/or EMA approvals are 
counted. 

• No therapies other than FDA/EMA-approved drugs or 
devices were counted. 



Diagnostic projects funded by IRDiRC 
members 

• Have been the major factor in the discovery of 
~1,400 new rare disease genes. 

• Have led to the optimization of next-generation 
sequence pipelines in a clinical setting. 

• Have increased the diagnosis rate for patients 
with unknown disorders from ~10% to 30-50%. 

• Have established diagnostic pipelines that can be, 
and have been in some jurisdictions, translated 
out of research programs and into normal clinical 
practice. 



Rate of development of new diagnostics 
may be slowing 

Data from Orphanet, figure retrieved from irdirc.org 



Levels of Complexity 

Rare coding 
mutations 

Ultra-rare 

Other mechanisms 

Complexity of disease mechanism 

Identification and interpretation of non-coding mutations 
and other more complex disease mechanisms 

from K. Boycott 



Future of diagnostics research 

• Genomics technology exists to diagnose many 
rare diseases that affect most rare disease 
patients. 

• This technology is being transferred from 
research programs to healthcare but 
implementation in healthcare is spotty—serious 
inequities among and within jurisdictions remain 
to be addressed. 

• Many genetic diseases still elude diagnosis by 
genomics—substantial discovery research is still 
needed to improve diagnostic yield. 



Thank you for your attention. 


