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 Vision: 
– European hub for health care data intelligence, enabling 

new insights into diseases and treatments
 Three subprojects:

– EMIF-Platform
– EMIF-Metabolic
– EMIF-AD

 56 partners from                                                            
14 European countries



EMIF-AD
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 Aims
– Improve treatment opportunities for predementia AD by:

• Discovery diagnostic and prognostic markers
• Increased understanding AD pathophysiology

– Build infrastructure for reuse of data



Reuse cases
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 Use existing data for analysis
– Amyloid biomarker study

 Use existing samples/scans for biomarker discovery
– EMIF-AD multimodality biomarker discovery study

 Select individuals for research projects
– PreclinAD study
– EMIF-AD 90+ study
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How to reuse data (FAIR)?
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 Find existing data/samples/scans
– EMIF-AD/EHR catalogue

 Accessible
– EMIF-AD participant selection tool and Switchbox
– Jerboa/Octopus (EHR)

 Interoperable
– EMIF-AD ontology/OMOP (EHR)

 Reusable
– EMIF-AD tranSMART data platform
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Find: EMIF catalogue (emif-catalogue.eu)
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EMIF catalogue: cohort meta-data

60 cohorts (56 pending)
471 registered users



15

Assess: Participant selection tool

Cohort Cohort Cohort Cohort Cohort 

MDS MDS MDS MDSMDS

PST

MDS=minimal dataset
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Participant selection tool
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Participant selection tool

Cohort Cohort Cohort Cohort Cohort 

MDS MDS MDS MDSMDS

PST

MDS=minimal dataset

Prepad GAAIN

Switch box6 cohorts (18 pending)
20 variables

3700 patients
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Reusable:  EMIF-AD tranSMART platform

15 cohorts
3000 subjects

40 variables (subset omics)



Reuse existing cohort data: 
Validation NIA-AA 2018 framework 
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Vos et al in prep
A+
A+
A+

A+

A-

A-

A-

Risk for dementia in 700  
participants with mild 
cognitive impairment from 6 
cohorts as function of  
NIA-AA category



21Data from IPCI general practitioner register, n=440.000

Reuse existing EHR data: predictors dementia

Legdeur et al submitted



Reuse existing samples and scans
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 EMIF-AD Biomarker Discovery Study
 Subjects (n=1220): 

– Normal cognition, MCI, AD-type dementia 
– Known amyloid status
– Analysis

• Plasma metabolomics and proteomics
• Structural MRI
• GWAS, EWAS, rare variants
• CSF proteomics



Biomarker Discovery Study timeline
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Jun ‘14

Search
catalogue

Aug ‘14

Inviting 16 
cohorts

Sep ‘14 –
Jan ‘16

- 2 cohorts 
declined

- 3 could not
participate

Sep ‘16

All 11
contracts 
signed

Dec ‘16

All samples 
transferred

Jun ‘17

Clinical data 
harmonized

Wet-lab 
analyses

Jun ‘17 –
Jun ‘18

Bos et al 2018



Biomarker Discovery Study timeline

24

Jun ‘14

Search
catalogue

Aug ‘14

Inviting 16 
cohorts

Sep ‘14 –
Jan ‘16

- 2 cohorts 
declined

- 3 could not
participate

Sep ‘16

All 11
contracts 
signed

Dec ‘16

All samples 
transferred

Jun ‘17

Clinical data 
harmonized

Wet-lab 
analyses

Jun ‘17 –
Jun ‘18

Bos et al 2018



Prediction CSF Aβ+ by  multivariate 
untargeted plasma proteomics

Features AUC
Whole cohort Age, gender, 

APOE ε4 & 15 
proteins

0.74

APOE ε4 carrier Age & 12 proteins) 0.64

APOE ε4 
non carrier

15 proteins 0.63

MCI APOE ε4 non 
carrier

3 proteins 0.77

HC APOE ε4 non 
carrier

14 proteins 0.74

Shi et al in prep



Reuse: recruitment from existing cohorts
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PreclinAD study (n=280)
VUmc: monozygotic twin pairs

90+ study 
(n=120)
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PreclinAD twin study

Konijnenberg et al submitted

Correlation within pair=0.55
n=200 (96 pairs)
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EMIF-AD 90+ study + preclinAD

Legdeur et al in prep

Change of cognitive, 
imaging, frailty 
measures with age 
as a function of 
amyloid positivity



Collaborations
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 EPAD: 
– Prepad: selection research participants for EPAD cohort
– EPAD catalogue

 ROADMAP
– Selection cohorts for model validation

 AMYPAD:
– Inclusion participants preclinAD in prospective study

 Aetionomy
– Providing plasma proteomic and genomic data EMIF-AD MBD study

 DPUK: 
– Providing software catalogue and participant selection tool



Next steps
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 EMIF-2
– Maintain and expand datasharing infrastructures

• Host future IMI cohort data?
– Funding Janssen, Lilly, UCB
– Provide data analysis expertise
– Share infrastructures for use in other disorders

• Multiple sclerosis and Parkinson’s disease



EMIF-AD team
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– Stephanie Vos, Isabelle Bos, Karl Herholz, Stephan Carter, Rainer Hinz, Elles
Konijnenberg, Anouk Den Braber, Jori Tomassen

– Gerald Novak, Mark Gordon, Sebastiaan Engelborghs, Jana Podhorna, Gayan
Perera, Rob Stewart, Elizabeth Baker, Alejo Nevado-Holgado, Wenbo Tang, 
Preciosa Coloma, Lisa Ford, Nienke Legdeur, Maryam Badissi, Christian Schultheis, 
Rosemary Abbot, Hilkka Liedes

– Simon Lovestone, Johannes Streffer. Alison Baird, Cristina Legido-Quigley, Richard 
Dobson, Stephen Newhouse, Sarah Westwood, Anna Myers, Stuart Snowden, 
Malcom Ward, Lars Bertram, Kristel Sleegers, Katie Lunnon, Henrik Zetterberg, 
Frederik Barkhof, Mara Ten Kate, Giovanni Frisoni, Alberto Redolfi, 

– Piotr Lewczuk, Hilkka Soininen, Henrik Zetterberg, Kina Höglund, Maria Pikkarainen
– PI’s data-cohorts: Philip Scheltens, Sebastiaan Engelborghs, Giovanni Frisoni, Rik 

Vandenberghe, José Luis Molinuevo, Anders Wallin, Alberto Lléo, Julius Popp, 
Pablo Martinez-Lage
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www.emif.eu
Register for our newsletter!

 EMIF Platform partners
 Bart Vannieuwenhuyse
 Johan van der Lei 
 Peter Rijnbeek
 Tony Brooks
 Jose Luis Oliveira
 Michel van Speybroeck
 Nigel Hughes
 Rudi Verbeeck

http://www.emif.eu/
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