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The OHDSI Network
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OHDSI Network:
• >150+ databases

• 21 countries

• 2.1B patient records, 369M ex-US

OHDSI Collaborators:
• 2,770 users 

• 25 workgroups

• 18,700 posts on 3,250 topics 

Ambulatory Hospital

Why Choose OHDSI/OMOP:
 Fast, reliable studies across a series of datasets and 

data types
 Reduced cost of ownership including understanding 

coding schemes, writing statistical programs across 
databases or developing software

 Expanded data access via the OHDSI network and 
remote multi-center database studies

What OHDSI is:
 Open Source
 Community 
 Data
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The OHDSI Network
Intending to Collaborate

Active Collaborators

Emerging Collaborators
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How OMOP Works
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Data Standardization to OMOP 

Analytical method: 
Adherence to Drug

Application 
to data

North America

Southeast Asia

Europe

Raw data OMOPed data
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Standard content: OMOP Common Data Model Version 6
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Standard content: OMOP Vocabularies
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HADES: Standard Method Library
Es
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New-user cohort studies using 
large-scale regression for 
propensity and outcome 
models

Cohort Method

s

Self-Controlled Case Series 
analysis using few or many 
predictors, includes splines for 
age and seasonality.

Self-Controlled Case Series

s

A self-controlled cohort design, 
where time preceding 
exposure is used as control.

Self-Controlled Cohort

s

Build and evaluate 
predictive models for user-
specified outcomes, using a 
wide array of machine 
learning algorithms

Patient Level Prediction

s

Use negative control 
exposure-outcome pairs to 
profile and calibrate a 
particular analysis design.

Empirical Calibration

s

Use real data and established 
reference sets as well as 
simulations injected in real 
data to evaluate the 
performance of methods.

Method Evaluation

s

Connect directly to a wide 
range of database platforms, 
including SQL Server, Oracle, 
and PostgreSQL.

Database Connector

s

Generate SQL on the fly for 
the various SQL dialects.

Sql Render

s

Highly efficient implementation 
of regularized logistic, Poisson 
and Cox regression.

Cyclops
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s

Case-control studies, matching 
controls on age, gender, 
provider, and visit date. Allows 
nesting of the study in another 
cohort.

Case-control

s

Combining study diagnostics 
and results across multiple 
sites.

Evidence Synthesis

s

Case-crossover design 
including the options to adjust 
for time-trends in exposures 
(so-called-case-time-control).

Case-crossover

s

Support for parallel 
computation with logging to 
console, disk, or e-mail

ParallelLogger

s

Automatically extract large 
sets of features for user-
specified cohorts using data in 
the CDM.

Feature Extraction
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EHR Asset

Claims Asset

Claims Asset

Statistical 
Programming

Service

Network Partner Network Partner
Network Partner

Network PartnerCustomer

Coordinating
Center

Technology based 
access control to 

Network

EHR
EHR

EHR
EHR

Claims Asset Claims Asset Claims Asset

EHR Asset EHR Asset EHR Asset EHR Asset

Research Network 
Structure and participants 
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COVID Study-a-thon
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OHDSI COVID-19 Study-a-thon: Research Focus

Project CHARYBDIS: Characterizing Health Associated 
Risks, and Your Baseline Disease In SARS-CoV-2
Describing SARS-CoV-2/COVID-19 compared to prior flu 
season (‘17-18)

Characterization

Developing models to predict among patients tested positive or 
diagnosed with SARS-CoV-2/COVID-19…who will be hospitalized? 
Who will be readmitted? Who will develop more severe disease? 

Prediction
Models

Project Sc(y)lla: SARS-Cov-2 Large-scale Longitudinal 
Analyses
Pharmacoepi studies testing effectiveness and safety for 
treatment or prophylactic use

Effect 
Estimation

1

2

3
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OHDSI COVID-19 Study-a-thon Highlights Study-a-thon
/ˈstədē-a-thän / – (n.) 

a detailed investigation and analysis 
conducted in a matter of days using the 
OHDSI standardized analytics and tools

In only 88 hours:

• Convened 351 participants from 30 countries

• Held 12 Global Huddles, >100 collaborator 

calls, >13,000 chat messages

• Reviewed >10,000 publications

• Published 9 protocols

• Released 13 study packages

• Designed 355 cohort definitions
• Assembled a distributed data network with 

37 partners, including 8 sites with COVID-19 
cases (US, South Korea, Spain, Netherlands), to 
execute study packages

Highlight: Short-term hydroxychloroquine treatment is safe, but addition of azithromycin may 
induce heart failure and cardiovascular mortality, potentially due to synergistic effects on QT 
length. We call for caution if such combination is to be used in the management of COVID-19.

Safety of hydroxychloroquine, alone and in combination with azithromycin, 
in light of rapid wide-spread use for COVID-19: a multinational, network 

cohort and self-controlled case series study

Interactive Shiny Application available at: https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/

An international characterisation of patients hospitalised with COVID-19 and 
a comparison with those previously hospitalised with influenza

Interactive Shiny Application available at: http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/

Highlight: Compared to individuals hospitalized with influenza, patients admitted with COVID-19 
were more likely male, younger, and, in the US, had fewer comorbidities and lower medication use.

https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/
http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/
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Results
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: We show that obesity is more common amongst COVID-
19 than influenza patients, and that obese patients present with more 
severe forms of COVID-19 with higher hospitalization, intensive 
services, and fatality than non-obese patients. These data are 
instrumental for guiding preventive strategies of COVID-19 infection 
and complications. 

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: Multiple medicines were used in the first months of 
COVID-19 pandemic, with substantial geographic and temporal 
variation. Hydroxychloroquine, azithromycin, lopinavir-ritonavir, and 
umifenovir (in China only) were the most prescribed repurposed 
medicines. Antithrombotics, antibiotics, H2 receptor antagonists and 
corticosteroids were often used as adjunctive treatments. Research is 
needed on the comparative risk and benefit of these treatments in the 
management of COVID-19.

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: Comorbidities that were more prevalent with COVID-19 
hospitalization (compared to COVID-19 diagnosed) in pregnancy 
included renal impairment and anemia. Multiple medications were 
used to treat pregnant women hospitalized with COVID-19, some with 
little evidence of benefit. Anosmia and dyspnea were indicative 
symptoms of COVID-19 in pregnancy compared to influenza, and may 
aid differential diagnosis. Despite low fatality, pregnancy and maternal 
outcomes were worse in COVID-19 than influenza.

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: Observed disparity in testing practices led to variable 
baseline characteristics and outcomes, both nationally (US) and 
internationally. Our findings highlight the importance of large scale 
characterization of COVID-19 international cohorts to inform planning 
and resource allocation including testing as countries face a second 
wave.

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/


  

18

CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: We found that HIV and COVID-19 coinfected patients 
have higher prevalence of underlying comorbidities such as 
cardiovascular and respiratory disease as compared to HIV-negative 
COVID-19 infected patients. We also found that, across the care 
cascade, co-infected patients who received intensive services were 
more likely to have more serious underlying disease or a history of 
more serious events as compared to PLHIV who were diagnosed with 
COVID-19.

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: Despite negligible fatality, complications including 
pneumonia, ARDS and MIS-C were more frequent in 
children/adolescents with COVID-19 than with influenza. Dyspnea, 
anosmia and gastrointestinal symptoms could help differential 
diagnosis. A wide range of medications were used for the inpatient 
management of pediatric COVID-19.

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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CHARYBDIS: Characterizing Health Associated Risks, and Your Baseline Disease In SARS-CoV-2
OHDSI COVID-19 – Project CHARYBDIS Results 

HIGHLIGHT: Most patients were female, aged ≥50 years with 
previous comorbidities. The prevalence of hypertension (45.5–93.2%), 
chronic kidney disease (14.0–52.7%) and heart disease (29.0–83.8%) 
was higher in hospitalised vs diagnosed patients with COVID-19. 
Compared with 70 660 hospitalised with influenza, those admitted with 
COVID-19 had more respiratory complications including pneumonia 
and acute respiratory distress syndrome, and higher 30-day mortality 
(2.2% to 4.3% vs 6.3% to 24.6%).

Interactive Shiny Application available at: http://data.ohdsi.org/Covid19CharacterizationCharybdis/

http://data.ohdsi.org/Covid19CharacterizationCharybdis/
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Characterization
OHDSI COVID-19 Study-a-thon Results

HIGHLIGHT: Compared to individuals hospitalized with influenza, 
patients admitted with COVID-19 were more likely male, younger, and, 
in the US, had fewer comorbidities and lower medication use.

Interactive Shiny Application available at: http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/

http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/
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Population-Level Effect Estimation
OHDSI COVID-19 Study-a-thon Results

Interactive Shiny Application available at: https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/

HIGHLIGHT: Short-term hydroxychloroquine treatment is safe, but 
addition of azithromycin may induce heart failure and cardiovascular 
mortality, potentially due to synergistic effects on QT length. 

https://data.ohdsi.org/Covid19EstimationHydroxychloroquine/
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Population-Level Effect Estimation
OHDSI COVID-19 Study-a-thon Results

Interactive Shiny Application available at: https://data.ohdsi.org/Covid19EstimationHydroxychloroquine2/

HIGHLIGHT: Hydroxychloroquine does not appear to increase the risk 
of depression, suicide/suicidal ideation, or psychosis compared to 
sulfasalazine. No effects were seen in the short (first month of 
treatment) or in the long term. Use at higher dose or for different 
indications might have other effects and needs further investigation.

https://data.ohdsi.org/Covid19EstimationHydroxychloroquine2/
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Population-Level Effect Estimation
OHDSI COVID-19 Study-a-thon Results

Interactive Shiny Application available at: https://data.ohdsi.org/IcariusSusceptibility/

HIGHLIGHT: We observed, however, no significant difference between 
drug- classes for COVID-19 hospitalization or pneumonia risk across all 
comparisons. Conclusion: There is no clinically significant increased risk 
of COVID-19 diagnosis or hospitalization with ACE or ARB use. Users 
should not discontinue or change their treatment to avoid COVID-19.

https://data.ohdsi.org/IcariusSusceptibility/
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Patient-Level Prediction
OHDSI COVID-19 Study-a-thon Results

HIGHLIGHT: We identified 7 predictors (history of cancer, COPD, 
diabetes, heart disease, hypertension, hyperlipidemia, kidney disease) 
which combined with age and sex discriminated which patients would 
experience any of our outcomes (hospitalization and death).

Interactive Shiny Application available at: http://evidence.ohdsi.org/Covid19CoverPrediction

http://evidence.ohdsi.org/Covid19CoverPrediction
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Patient-Level Prediction
OHDSI COVID-19 Study-a-thon Results

HIGHLIGHT: The results show that the discriminative performance of 
the C-19 model is low for influenza cohorts, and even worse amongst 
COVID-19 patients in the US, Spain and South Korea. These results 
suggest that C-19 should not be used to aid decision making during the 
COVID-19 pandemic. 

Interactive Shiny Application available at: http://evidence.ohdsi.org/C19Validation

http://evidence.ohdsi.org/C19Validation
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