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Data and Infrastructure Team
"Deliver interoperable cross cohort infrastructure to enable population 

scale biomolecular data to be accessible across international borders 
accelerating research and improving the health of individuals resident 

across continents."



Challenges
Challenge 1: Federated cohort data discovery

Challenge 2: Harmonized cohort level metadata

Challenge 3: Cohort access and authorization

Challenge 4: Federated analysis interoperability for research
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Global Standards
Cohort interoperability standards are emerging

Global Alliance for Genomics and Health (GA4GH)
● 8 workstreams (e.g. Discovery, Data Use, Clinical and 

phenotypes, Ethics, Security)
● Clinical metadata standards (e.g. HL7/FIHR, OMOP etc)

IHCC Data team and GA4GH
● Foundation for all IHCC products to interop with other 

cohorts
● e.g. IHCC cohort atlas cross queries with other aggregate 

resources
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Progress to date
IHCC Cohort Atlas

● Enables researchers to search 
across IHCC cohort metadata

● 13 cohorts, >100 variables 
harmonised

Davos Alzheimer's Collaborative
● Example of disease specific 

expansion of the atlas

Future vision for atlas
● Cornerstone of future IHCC data 

science platform



5 Year Implementation
1. IHCC Atlas Content

● Expansion of cohort content
● Expansion of the 

harmonised metadata model
● Standardisation of core 

cohort descriptors
● Data model alignment with 

other cross cohort resources
● New modes of discovery, e.g. 

data use



5 Year Implementation
2. Using the Atlas

● Complex interactive queries
● Integration with discovery 

networks, e.g. Beacon 
network

● FAIR cohort data access
● Integration of cohort data 

access processes, e.g. GA4GH 
researcher Passports



5 Year Implementation
3. Federated cohort analysis 

● Federated cloud analysis 
model for cohorts, e.g. AoU, 
UKB, AD workbench

● Discover, access, analysis
● Atlas integration with cohort 

platforms
● Exemplar for deployment of 

GA4GH standards
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IHCC Cohort Atlas Overview

● The IHCC Cohort Atlas fits directly into the overall IHCC vision and goal to bring 
large cohorts together to encourage data sharing, improve efficiencies and 
maximize benefits in addressing scientific questions no party can answer alone.

● The Atlas Browser provides a simple-to-use, easy-to-access UI for researchers to 
quickly search for a cohort of interest.

● Available cohorts and their metadata are first consolidated and harmonized before 
being published to the Browser.

● Users can then further explore those cohorts of their own accord.

● Acts as a gateway or portal for users to access their cohorts of interest and 
pursue further detailed, specific exploration on each cohort.



IHCC Cohort Atlas Browser

https://ihccglobal.org/

https://ihccglobal.org/


Search & Filter Controls



Query Bar



Query Results



Cohort Summary Visualizations



Link Out to Cohorts for Further Exploration



Atlas Browser Underlying Technology

https://www.overture.bio/

https://www.overture.bio/


Data harmonisation
Mélanie Courtot 

EMBL-EBI

Picture Alina Grubnyak @alinnnaaaa 
https://unsplash.com/photos/ZiQkhI7417A 

https://unsplash.com/photos/ZiQkhI7417A


1. Data models to represent both access 
conditions and cohort data

2. Tools and processes for implementations
3. Deployment over clinical cohorts

IHCC

Building a common framework 



DATA
MODELS

COHORTSTOOLS & 
PROCESSES



Genomics Cohort Knowledge Ontology (GECKO)

• Commonly used attributes to 
describe cohort metadata

• “Medication”, “sample type”, 
“genomics datatypes”...

https://www.ebi.ac.uk/ols/ontologies/gecko
https://github.com/IHCC-cohorts/GECKO

Fiona
Brinkman

https://www.ebi.ac.uk/ols/ontologies/gecko
https://github.com/IHCC-cohorts/GECKO


TOOLS & 
PROCESSES

COHORTS

DATA
MODELS

Registry and mapping



IHCC cohort registry

• Human readability of 
cohort dictionaries

• Version and change 
detection for update

• Built on the EMBL-EBI 
Ontology Lookup 
Service platform

https://registry.ihccglobal.app/index

https://registry.ihccglobal.app/index


IHCC cohort mappings

• Stores mapping between 
GECKO and cohort terms

• Accessible through APIs
• Parameter to bridge 

between mappings If A ⬄ 
B and B ⬄ C then can 
infer A⬄ C

https://mapping.ihccglobal.app

https://mapping.ihccglobal.app/


Automated mapping pipeline for cohort 
owners

IHCC cohort registry



Applying these 
techniques to clinical 
cohorts...

TOOLS & 
PROCESSES

COHORTS

DATA
MODELS



OVERALL           FRAMEWORK



Next steps

Pipeline can be 
reused 

https://www.davosalzheimerscollaborative.org
Video demo: https://vimeo.com/505253841

https://www.davosalzheimerscollaborative.org
https://vimeo.com/505253841


Next steps

Pipeline can be 
reused 

https://www.davosalzheimerscollaborative.org
Video demo: https://vimeo.com/505253841

Model can be 
extended Morris

Swertz

https://directory.bbmri-eric.eu/

https://www.davosalzheimerscollaborative.org
https://vimeo.com/505253841
https://directory.bbmri-eric.eu/


IHCC cohort atlas

Reference 
to external 
cohort sites

Intuitive 
filtering by 

cohort 
metadata & 

data dictionary 
attributes 

Cohort 
presentation 
and display 

https://ihccglobal.org

Christina 
Yung

Philip 
Awadalla

https://ihccglobal.org/


Cohort Data Processing  
as a User Perspective

Carles Garcia Linares
EMBL-EBI

October 27th, 2021



I would like to register & 
map my data dictionary

Data dictionary 
owner

https://ihcc-cohorts.github.io/DataDictionaryMapping.html











Legend

        

IHCC-cohorts/data-harmonization

I would like to register & 
map my data dictionary

Data dictionary 
owner

IHCC data 
steward

Templates

5. Create Google sheets 
from template

6a. Finalise Mappings

System action

User action

Admin action

2. Review user 
request

3. Upload TSV 
to DROID

- Cohort TSV
- cohort id / name
- Google account 
- Info for validation

1. Create request

4.  Mapping to GECKO 







        

Legend

IHCC-cohorts/data-harmonization

I would like to register & 
map my data dictionary

Data dictionary 
owner

IHCC data 
steward

Templates

5. Create Google sheets 
from template

6a. Finalise Mappings

User action

Admin action

System action

2. Review user 
request

3. Upload TSV 
to DROID

- Cohort TSV
- cohort id / name
- Google account 
- Info for validation

1. Create request

4.  Mapping to GECKO

7. Notification: 
“I am done”

6b. Review 
mappings, 
provide feedback

8. Finalise changes 
make pull request 
Github and merge

OWL file IHCC-OLS
IHCC ATLAS

(OICR)
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