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Background

● Pandemics have different characteristics
– Severity (e.g., cases and fatalities)
– Period of time
– Geographic extent
– Data

● Ongoing global pandemics
Pandemic Fatalities Period Primary Extent

Tuberculosis 1.5M/year Over 6000 years Asia

HIV/AIDS 32.7M 40 years East and Southern Africa

COVID-19 >6.12M 2 years North America



Pandemic Data is Big Data

● Volume
– HIV/AIDS 260K papers
– COVID-19 700+K papers 

(as of October 2021)

● Variety
– Lack of interoperability 

(silos)
– Hasty publication

● Ad hoc formats
● Unspecified semantics
● Inconsistencies

● Velocity
– COVID-19 is extremely 

active
– Others are slower

● Veracity
– Mostly accurate
– Negative correlation with 

social media sharing 

● Value
– Matthew West will talk 

about this



Topics

● Goals
– Drug repurposing
– Improved search
– Personalized search
– Contact tracing
– Vaccine distribution

● Challenges
– Lack of interoperability (silos)
– Harmonization
– Limitations of ML methods
– Explanability

● Approaches
– NLP
– Knowledge graphs
– Property graphs
– Embeddings

● Ontologies
– CIDO
– CODO
– COVoc
– IDO-COVID-19
– KG-COVID-19



Disease/Pandemic Design(s)

Core Disease Upper Module
Basic Disease concepts – types, agents, disease situations,  

Causal & Participation Disease relations
Risks 

Disease Sub-Module 1
Course of disease,

Spread, complications….

COVID Disease Sub-Module -2….
Interventions.

Existing Semantic Resources
Ontologies, Taxonomies, Vocabularies

Disease and Pandemic Data Sources
Repositories, LoD, Realtime data, Wikidata etc.

        Applications with their Data



Session on 9 February 2022

 Chris Mungall and Justin Reese
● Chris Mungall is Department Head of Biosystems Data Science 

at Lawrence Berkeley National Laboratory.
● Justin Reese is a Computer Research Scientist at LBNL who will 

lead the LBNL team in a new project to develop machine 
learning tools and best practices to improve the response to 
COVID-19, leveraging a large range of patient-level COVID-19 
data in the National COVID Cohort Collaborative (N3C) Enclave. 

 COVID-19 Knowledge Graphs



Some Ideas on Improved data Semantics for Disease & 
Pandemics

Many semantic  resources are available for Disease & Pandemics, but they are scattered, 
often hastily done and thus somewhat inconsistent. 

We can find best sources, explain why these are good & provide ideas on improvements

Session 2 (Feb 9th):  Chris Mungall & Justin Reese  Covid-19 Knowledge Graphs



•    Chris Mungall and Justin Reese’s work on Covid-19 Knowledge Graphs
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Session on 23 February 2022

 Mark Fox
● ISO/IEC WG11 Data Standards for Public Health Emergencies 

and Related Ontologies
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Session on 2 March 2022

 Asiyah Yu Lin
 Post-workshop report of WCO-2020: Workshop on 

COVID-19 Ontologies
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Session on 9 March 2022

 Michael DeBellis and Biswanath Dutta
 COviD-19 Ontology for cases and patient information 

(CODO)
 B. Dutta, M. DeBellis, CODO: An Ontology for Collection and 

Analysis of Covid-19 Data, available on arXiv.org
 They have also written on how Semantic Web 

technology was used to combat the COVID-19 
pandemic
 This should be published in March or April.
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Session on 16 March 2022

 Mariya Evtimova-Gardair
 Semantic agents system for personalized searching for 

COVID information



Architecture for using 
crisp (logical) 
reasoning to answer 
vague queries on Big 
Data sources
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Open Synthesis Discussion
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