
Dementia: Big Problem
Big data 
Big solution?
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The precision medicine challenge



The experimental medicine challenge

Age

Preclinical

Prodromal

Dementia

60 75 9045

Cognitive
Health

Identify early
determinants

Identify early 
treatments to 
delay onset

Identify treatments
To relieve symptoms and 
slow progression



Big Data: European EHR perspective
Country Source (n) Setting
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Denmark Nat. patient registers (5.6M)
50 linked clinical databases (5.6M)

Hospital
Hospital







France Memento Memory clinic      

Netherlands IPCI (2M)
Amsterdam Dementia cohort (4K)
Parelsnoer clinical cohort (1K)
ACTIFCare cohort (400)
Learn cohort (300)

Primary care
Memory clinic
Nat. memory clinic
Home living
Memory clinic





















 



 





Spain SIDIAP (5.8M)
ReDeGi register (6K)

Primary care
Hospital


 





  

Sweden LISA register (10M)
Nat. Patient registers (10M)
Social services register (10M)
Tax Agency’s register (10M)
VEGA health care reg. (1.6M)
QRegPV (10M)
National health care regs. (10M)
Military service register (7M)
Gothenburg pop. studies (10K)
Women’s cohort (400)

Insurance data
Hospital
Administrative
Administrative
Regional reg.
Primary care
Administrative
Administrative
Population cohorts
Population cohort













































UK CPRD (5M)
SAIL (3M)
UK CRIS (3M)
HSCIC (56M)
SHIP (5.7M)

Primary care
National linkage
Mental health
Hospital
National linkage






 












  









Age-specific incidence of dementia according to 
data source: The Million Women Study

A: Primary Care
B: Hospital  Records
C: Primary Care and Hospital records



Danish National Patient Registry 
22 years (1994 - 2016)
7.1 million patients

Hospital data
 Diagnoses (ICD-10)
 Date of diagnose
 Type of encounter
 Hospital ID
 Ward ID

Personal data
 Date of birth
 Gender
 Date of death
 Family



The Complexity / Diversity problem:
171,607 Dementia diagnoses



The Specificity Problem:
Limitations of disease agnostic approaches



Conclusion

Disease agnostic approaches deliver:
• Too much diversity / complexity
• Data access remains difficult 
• (Sample access almost impossible)
• Increasing data security requirements
• Complicated governance
• Bespoke data models 





YOU TOLD US 
YOU MAKE DRILLS



YOU DON’T



YOU MAKE HOLES



Next generation cohorts (population and clincal)

Trends: Constrained funding environment
More targeted questions
Greater added value

Response: Cost-efficient technologies
Purposive designs
Consent for trials

For dementia:  Dementia dedicated population and clinical cohorts
Sensitive to early detection & disease progression
Standard and efficient digital measures

Cognition
Function
Mood
Economic impact



Next generation cohorts
Purpose driven: 

Etiology vs. public health
Platform based: 

Integrated knowledge management 
multi-modal data, standardisation, simplification

Economies of scale
Multiple studies from same informatics infrastructure

Technology led: 
Frequent, light touch digital phenotyping
Psychometrically efficient measures
Centralised linkage
Dedicted biosample collection and management

Infrastructure embedded:
Education, work, health care



Psychometric efficiency: Computer adaptive testing
(EPQN –R)



Age 50+ years
Invitations: 15,000 (est. 10,000 connected)
Respondents: 663 (4.5% of 15k, 6% of 10k)) 
Complaints: 7
Follow-up rate: 99.9% linkage
Nested biosampling trial

buccal same request n=182  (136 samples received:  75%)
blood spot request n=172  (19 samples received:  70%)



Population sample: 
Representative or heterogenious?







Near continuous cognitive testing
Occasional clinical testing 

-clinic based       inconvenient
-interview based      expensive
-screening ceiling effects
-global measure       crude
-demotivating           loss to follow-up

Near-continuous population based testing
(regulatory approved)

-app based whenever 
-fully automated inexpensive
-population assessment full distribution 
-domain focussed pathology specific
-engaging incentivised return 

TIME

Trials

Epidemiologic 
studies

App-based



Dementias Platform UK
Integrating the research environment 
to accelerate the discovery 
of new drugs for dementia

Rapid data access
Recruitment to trials
Resourcing multi-centres studies



Rapid
Data

Access

Recruitment
To

Trials

Resourcing
Multi-Centre

Studies

Centralised Core
Infrastructure

Self -Organising Science Communities

Distributed Scientific Activity
DPUK Overview



Technology Networks



CSR
Enhanced 

phenotyping

EM 
studies

Academic 
/Industry 
studies

Cohorts
Characterised 
participants

Hypothesis Generation 
& confirmatory analyses

Consent for recontact

Reduce screen
failure

PET-MRI 
Imaging 
network

Data 
Portal

Trials
network 

Stem 
Cells 

network

Integrating the environment
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Cohort

Data type

Variable name

Array

Wave



Clinical Studies Register Structure 

Dementia Platforms UK

Retrospective 
data

Standardised 
datasets

Clinical Studies Register
Demographics

Cognition
MRI 

Genetics

Exclusion criteria

Continuous 
cognitive data 

update

EM studies
IMI EPAD Deep and frequent 

phenotyping Study

By end of the DPUK1 project - expect to have enlisted 3 cohorts, recruited 2,000-
5,000 volunteers, and have started recruiting from the register for EM studies.



Multicentre experimental studies: 
EM Incubator

DPUK 
Science 

communities

Experimental medicine portfolio

Pre-competitive knowledge brokerage

Infrastructure
• Data portal
• Recruitment
• Imaging network
• Stem-cell network
• UK-DRI / HDR-UK /JDR

Expertise
• Academic partners
• Industry partners

Funding
• Match funding
• Seed-corn funding
• Joint projects



WWW.dementiasplatform.uk
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