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Rare Diseases

Á6000 ï8000 Rare Diseases (RDs)

ÁFewer than 5 in 10.000 

Á1 in 17 or 7% of the population

Á3.5 million people in UK and 30 million across Europe

ÁUp to 30.000, majority far less, handful or single patient

ÁRare diseases are often chronic and life-threatening

Á75% of Rare Diseases affect children

Á30% of RD patients die before 5th Birthday
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www.raredisease.org.uk/

http://www.raredisease.org.uk/
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Rare Diseases

Á80% of Rare Diseases have genetic origins

Ásingle gene, multifactorial, chromosomal

ÁCausative gene of 3.200 RDs known

Á5 new Rare Diseases described each week

Áinclude rare cancers such as childhood cancers, and 

cystic fibrosis and Huntingtonôs disease
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Rare Diseases

ÁInterest from Industry and funding bodies

ÁCollaborative & international environment

ÁRDs are gateways to understand common diseases

Á Familial Hypercholesterolemia (FH) 

Ámutations in the LDL Receptor gene

ÁStatins

ÁCystic Fibrosis

Ábiallelicinheritance of the ȹF508 mutation

Ásingle copy of ȹF508 ablates CFTRôs binding site and confers 

resistance to pox
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www.bhdsyndrome.org/

http://www.bhdsyndrome.org/forum/bhd-research-blog/rare-diseases-are-fundamental-to-understanding-common-diseases/
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Genomics Research

ÁSequencing Holy Grail for medical research?

ÁCombination of genomic and clinical data

ÁGenetic testing

ÁExome sequencing

ÁPart of the genome that codes for proteins

ÁOvertaken by Whole Genome Sequencing

ÁWhole Genome Sequencing (WGS)

ÁChromosomal & Mitochondrial
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WGS & search for causal variant

ÁGenotype to Phenotype

ÁLink between Genetic variant (e.g. mutations) and 

Disease

ÁGenetic heterogeneity

ÁWhat is ñnormalò variation & what is causing disease

ÁRecruitment of trioôs & relatives

ÁDetailed (sub)phenotyping to recover lost power

6



©

#OC15Europe

In-depth phenotyping ~ deep phenotyping

ÁñPhenotypeò

ÁMedical: deviation from normal morphology, physiology, or 

behaviour

ÁDeep phenotyping: 

ÁP.N. Robinson (2012): the precise and comprehensive 

analysis of phenotypic abnormalities in which the individual 

components of the phenotype are observed and described

ÁPhenotype of a patient ñClinical dataò

ÁMedical history, physical examination, diagnostic imaging, 

blood tests etc

7



©

#OC15Europe

NHS & NIHR

NHS - National Health Service

ÁñUniqueò patient identifier

ÁFree at point of care

Á1 source of data

NIHR ïNational Institute for Health Research

ÁResearch arm of the NHS
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Rare Diseases Clinical Infrastructure team

ÁNIHR Bioresource Rare Disease 

ÁBRIDGE projects

Á In-depth phenotyping & WGS

ÁNIHR Rare Disease Translation Research Collaboration 

(RD-TRC)

Á In-depth phenotyping

ÁEast of England Genomics Medicine Centre (GMC)

Á100.000 Genomes project

ÁOther Rare Disease projects
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Rare Diseases Clinical Infrastructure team

Establishing a national federated rare disease 

patient database

ÁPhysician-entered

Ápatient-entered (long-term)
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A challenge
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Á"you cannot construct a database with scale, functionality 

and security because if you design a large system for 

ease of access it becomes insecure, while if you make it 

watertight it becomes impossible to use.ñ

Ross Anderson 
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The ideal system

Universally accessible* electronic system 

which allows clinicians, researchers and 

patients to easily enter data describing 

diseases in a controlled manner, so that it 

may be computed upon later.

* With data privacy caveats, obviously
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Confidential data ïsystem setup
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Access to OCsecure
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ÁSophos Access Systems

Á2-factor Authentication
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Different Access Scenarios

ÁPortal ïHTML5 VPN Portal 

ÁLocked down environment

ÁRemote Desktop Connection (RDC)

ÁHybrid

ÁVirtual Private Network (VPN)

ÁMaintain ability to print, cut & paste

ÁNo public URLs 

ÁTrusted local URL
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User Group 

Definition 
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Confidential data ïOpenClinica setup

ÁHeavily rely on site concept in OpenClinica

ÁCentral office (RDCIT) are business administrators

ÁEveryone else User

ÁPI & Clinical Research Fellows (Data Coordinators) at Study

ÁAll data entry at site level

ÁSite per Consultant Group e.g. Addenbrookes_Jones

ÁBest Practice compulsory
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