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Catalogue of Standard Data Analyses
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DARWIN EU® Real-World 

data/study/evidence



Real-world data

Population 

genetics



Biobanks:
Smaller, richer, linked

• Lifestyle factors

• Clinical measurements

• Genomics*

• Proteomics

• PROMs
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• Better causal inference

• Confounders

• Mendelian Randomisation

• Mechanistic studies

• Pharmacogenomics

• Vaccinomics

Biobanks:
Smaller, richer, linked

Support growing regulatory 

needs for drugs/devices
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Scotland ~36,000 
participants 

England ~450,000 
participants 

~Wales 20,000 participants 

500 K participants, recruited between 2006-2010 

American Journal of Epidemiology, 2017

Existing and ongoing 

global biobanks
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Granular genetic data

https://www.ukbiobank.ac.uk/enable-your-research/about-our-data/genetic-data8
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~5 million, 10x bigger than 

UKBB !!!

https://ourfuturehealth.org.uk

Existing and ongoing 

global biobanks
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~ 1 million, US 

https://allofus.nih.gov/get-involved/opportunities-researchers

Existing and ongoing 

global biobanks
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https://allofus.nih.gov/get-involved/opportunities-researchers



Use cases (1): Drug safety

What are effects of sclerostin inhibition on CVD 

risk factors and outcomes? 

Accepted in Nature Communications



Use cases (2): Mechanistic

Accepted in Nature Communications

What are the genetic determinants for COVID-19 

vaccines antibody responses? 



Use cases (3): Vaccine effectiveness 
(more details covered by Frank)

Published in Nature Communications

https://www.nature.com/articles/s41467-024-48339-5



Junqing Xie (Frank)
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One recent example for potential 

public health interest:



Real-world 

data
Population 

genetics

Modern 

pharmacogenomics

(PGx)
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Deeper 
genotyping

Known 
PGx genes

Unknown 
PGx genes

Validation 

Discovery

Deeper 
phenotyping

Drugs 

Diseases

Maximizing drugs efficacy while minimizing 

unwanted effects in real-world settings



How can we make more personalized recommendations 

about the number of doses people may need?
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Findings:

Trial participants with HLA-DQB1*06 gene alleles had 37%

lower risk of breakthrough COVID-19 infection.
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We conducted a similar study linking 

PGx with RWD in UK Biobank.

Infection: HR 0.98 (0.94 to 1.02) Hospitalisation: HR 1.01 (0.89 to 1.14) 

Little impact of this single 

PGx in real world 

settings!!!
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Why & Lessons 

Trial evidence RWD evidence

Triangulated decision-making
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This is not the end of our 
story! 

But, combined variations in multiple 

PGx did play an important role in real 

world settings!!!
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Thanks for your listening

PGx in Real-World Data Studies
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