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Harmonizing and Integrating SARS-CoV-2 Contextual Data Using the PHA4GE Specification Package 

Learn more:

That's your super hero name.

Sequencing SARS-CoV-2 genomes helps track 
the spread of the virus worldwide. 
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• Contextual data (metadata) used for 
surveillance and outbreak 
investigations: 

• characterize lineages and clusters
• identify variants with clinical 

significance
• correlate genomics trends with 

outcomes, risk factors
• inform decision making for public 

health responses and monitor
effects of interventions

Contextual data is often 
encoded with organization-
specific data dictionaries.

Why is this a problem?

How Agency A describes specimens:

How Agency B describes specimens:

Risk factor: a pre-existing 
condition or exposure?

Getting the right information to the right people is 
critical during health emergencies.

But they need to be able to use it efficiently & quickly.

Challenges with existing data standards:
• broadly scoped i.e. cover many use cases/pathogens
• standardized fields, values often free text
• include fields that are not applicable to SARS-CoV-2
• exclude fields pertinent to public health surveillance and 

investigations

Challenge: How data is 
encoded impacts how it 
can be integrated and 

used for analyses.

Compare these public datasets: 1) different standards used, 2) 
different granularity, 3) free text, 4) different formats, 5) same 

information types in different fields

Difficult to integrate, requires 
clean-up = time, resources

Public Health Alliance for Genomic Epidemiology 
(PHA4GE): an international coalition championing a 

global,  open public health microbial genomics 
ecosystem (https://pha4ge.org)Goals: 

• establish consensus standards 
• improve availability of bioinformatic tools, capacity to use them
• advocate for openness, interoperability, accessibility and 

reproducibility

Members from major SARS-CoV-2 sequencing consortia: COG-UK, 
SPHERES, CanCOGeN, Latin American Genomics Network 

Mission: 
fit-for-purpose SARS-CoV-2 contextual data specification
• focus on public health needs (privacy, information 

linkage, interoperability across datasets and databases) 

Results

• Standardized collection template
• Pick lists: standardized terms
• Reference guide: field labels, definitions, guidance, 

expected values, required vs optional fields
• SOP: how to use specification, find new terms, 

highlight practical/ethical/privacy issues
• Field mapping to existing standards: highlight 

alignment and gaps
• JSON schema: machine readable
• 7 public repository submission protocols (GISAID, 

NCBI, EMBL-EBI) on Protocols.io
https://www.protocols.io/workspaces/pha4ge

• structure contextual data consistently across labs
• share with public repos, trusted partners, or keep private
• more efficient analyses
• future-proof data

Early adopters:

https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification
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