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OHDSI COVID-19 Data Network
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USA (8) EUROPE (7) ASIA-PACIFIC (3)

Premier (National – Hospital Billing) CPRD (UK – Electronic Health Records) HIRA (South Korea – Administrative Claims)

HealthVerity (Claims linked to diagnostic testing) SIDIAP (Spain – Electronic Health Records) DCMC (South Korea – Electronic Health Records)

Optum EHR (National – Electronic Health Records) SIDIAP-H (Spain – EHR hospital linkage Nanfang Hospital (China – Electronic Medical Records)

IQVIA Open Claims (National – Administrative Claims) HM Hospitales (Spain – Hospital Billing)

Department of Veterans Affairs (National – Electronic Health Records) ICPI (Netherlands – Electronic Health Records)

Stanford University (CA – Electronic Health Records) LPD France (France – Electronic Health Records)

Tufts University (MA – Electronic Health Records) Germany DA (Germany – Electronic Health Records)

Columbia University (NY – Electronic Health Records)

Together, OHDSI has studied:

• >4.5m patients tested for SAR-COV-2

• >1.2m patients diagnosed or tested 
positive for COVID-19

• >249k patients hospitalized with 
COVID-19



Source 1 CDM

Common data model to enable standardized analytics

Source 1 raw data

Source 3 raw data

Source 2 raw data Source 2 CDM

Source 3 CDM
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Driving agenda of full transparency

• All artifacts of our analytics pipeline 
are made available to the public
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ETL documentation

Data Quality Dashboard

Protocol

Standardized Analytics 
Packages

Study Diagnostics

Interactive Results

• In doing so, we are encouraging others to 
do the same 

• Transparency is key to

• Reproducibility

• Interpretability

• Trustworthiness



Complementary evidence to inform the patient 
journey

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen 
to me?

Population-level 
effect estimation:

What are the 
causal effects?

inference causal inference

observation



Disease Natural History of COVID-19

Findings:
– Patients hospitalized with COVID are 

systematically different from those hospitalized 
with flu

– COVID hospitalized patients, when compared 
those hospitalized for influenza:

• Greater proportion are male and slightly younger
• Fewer comorbidities and lower medication use

• Utilized claims and electronic 
medical records from 10 databases across 
3 different countries
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Characterization

Accepted in Nature-Communications

• Describe baseline characteristics for those hospitalized for COVID-19 as compared to 
those hospitalized for influenza



Disease Natural History of COVID-19
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Characterization



Disease Natural History of COVID-19

• CHARYBDIS – Characterizing Health Associated Risks, and your Baseline 
Disease in SARS-COV-2. 

• Objectives
– Describe the baseline demographic, clinical characteristics, treatments and 

outcomes among those tested for SARS-CoV-2 and/or diagnosed with COVID-19 
overall and stratified by sex, age and specific comorbidities

– Describe characteristics and outcomes of patients diagnosed/tested positive for 
influenza as well as patients hospitalized with influenza between September 
2017 and April 2018 compared to the COVID-19 population.

• Followed OHDSI’s scientific best practices
– Made protocol and analytic code publicly available
– Sites inspected diagnostics & results for their study before sending them to study 

coordinators
– Study results made available through online interactive application
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Characterization



Persons tested 

for SARS-COV-2

Persons with 

COVID-19 diagnosis record 
OR a SARS-COV-2 positive test

Persons tested 

positive 

for SARS-COV-2

Persons hospitalized
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
with positive test 

for SARS-COV-2

Persons hospitalized and 

requiring intensive services 
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
and requiring intensive services with positive 

test for SARS-COV-2

CHARYBDIS target cohortsCharacterization



CHARYBDIS subgroup cohorts

Persons tested 

for SARS-COV-2

Persons with 

COVID-19 diagnosis record 
OR a SARS-COV-2 positive test

Persons tested 

positive 

for SARS-COV-2

Persons hospitalized
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
with positive test 

for SARS-COV-2

Persons hospitalized and 

requiring intensive services 
with COVID-19 diagnosis record 

OR a SARS-COV-2 positive test

Persons hospitalized
and requiring intensive services with positive 

test for SARS-COV-2

Stratification cohorts:

• Age:  <18, >65

• Gender:  Female/Male

• Race:  Black/White

• Index month

• Hypertension

• Type 2 Diabetes

• Heart disease

• Obesity

• Asthma

• COPD

• Chronic kidney disease

• End stage renal disease

• Cancer

• Autoimmune conditions

• Dementia

• HIV

• Pregnant women

Characterization



Cohort 

start date = 
Index date

0d

-365d to -1d

-30d to -1d

0d to 30d

CHARYBDIS time windows

Pre-index characteristics for medical history:

Demographics:

- Age group (5-year strata)

- Sex

Concept-based:

- Condition groups (SNOMED + descendants), >=1 occurrence during the interval

- Drug era groups (ATC/RxNorm + descendants), >=1 day during the interval 
which overlaps with at least 1 drug era

Cohort features:

- Symptoms (fever, cough, malaise, myalgia, dyspnea)

- Acute clinical events (AKI, ARDS, AMI, PE/DVT, …)

- Service utilization (hospitalization, ventilation, tracheostomy, ECMO, dialysis)

Post-index characteristics for treatments and outcomes:

Concept-based:

- Condition groups (SNOMED + descendants), >=1 occurrence during the interval

- Drug era groups (ATC/RxNorm + descendants), >=1 day during the interval which overlaps 
with at least 1 drug era

Cohort features:

- Symptoms (fever, cough, malaise, myalgia, dyspnea)

- Acute clinical events (AKI, ARDS, AMI, PE/DVT, …)

- Service utilization (hospitalization, ventilation, tracheostomy, ECMO, dialysis)

Characterization



CHARYBDIS Results Viewer

Interactive application for exploring disease natural history:
• https://data.ohdsi.org/Covid19CharacterizationCharybdis/
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Characterization

https://data.ohdsi.org/Covid19CharacterizationCharybdis/


COVER: COVID risk prediction

Objective: develop and externally validate COVID-19 Estimated Risk 
scores that quantify a patient’s risk of hospital admission, hospitalization 
requiring intensive services or fatality. 
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Prediction

Under review at PLOS Medicine



COVER: COVID risk prediction
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• COVER interactive website 
to provide live risk scores

Prediction

• Impact: Health minister of 
Catalonia Spain explicitly 
mentions the COVER index 
as one of the indicators 
they will use to measure 
the impact of a given 
outbreak.



COVER: COVID risk prediction
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Prediction

Interactive application for exploring prediction:
• https://data.ohdsi.org/Covid19CoverPrediction/

https://data.ohdsi.org/Covid19CoverPrediction/


Impact of healthcare big data on the pandemic
• Governments, regulators, product manufacturers, and clinicians need to 

understand COVID-19 to inform its vaccine development 
and therapeutic evaluation

• OHDSI’s network provides the largest international collection of 
databases with real-world experience of patients with COVID-19

• OHDSI's data network allows evidence generation across a range of use 
cases:
– Characterize the baseline characteristics of COVID patients and current treatment patterns in 

COVID care  (CHARYBDIS)
– Identify patients at highest risk of adverse outcomes (COVER)
– Enable estimates of the effectiveness and safety of therapeutic interventions in COVID 

(SCYLLA)
• The COVID pandemic is providing the opportunity to highlight how real-

world evidence can be used responsibly for regulatory decision-making
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