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COVID-19 -> new disease -> need to understand its natural history

Why CHARYBDIS?
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• Many published characterization studies
– Small sample size
– Few countries
– Granularity of information
– Hospital settings

Why CHARYBDIS?



Why CHARYBDIS?

Tested for 
COVID-19

Tested positive or 
diagnosed with 

COVID-19
Hospitalization

Hospitalization 
requiring intensive 

services
Death

COVID-19 Patient trajectory

Demographics
Conditions

Drugs
Health service utilization

Presentation 
of symptoms

H
ea

lth
 p

re
-C

O
VI

D
-1

9

• But many unanswered questions:
– Who gets tested, infected and hospitalized?

• Age and gender
• Most frequent comorbidities
• Treatment history

– What are their symptoms and outcomes?
– How different is COVID-19 from influenza?



OHDSI: a global pandemic requires a global response

Stakeholders: academia, medical product industry, regulators, government, 
payers, technology providers, health systems, clinicians, patients

Disciplines: computer science, epidemiology, statistics, biomedical 
informatics, health policy, clinical sciences

OHDSI’s Mission: To improve health by empowering a community to collaboratively 
generate the evidence that promotes better health decisions and better care

OHDSI Collaborators:
 3,800 users 
 25 workgroups
 152 databases
 18 countries
 approx. 600M patient 

records



Source 1 CDM

Common data model to enable standardized analytics

Source 1 raw data

Source 3 raw data
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Source 3 CDM

Tr
an

sf
or

m
at

io
n 

to
 O

M
O

P 
co

m
m

on
 d

at
a 

m
od

el

Open-source 
analysis code

Open 
evidence

Electronic health 
records

Clinical data

Administrative claims



AGENDA

• Why CHARYBDIS?
• Aims & Methods
• Data sources and main outputs
• Final remarks and opportunities for regulatory 

purpose



Characterizing Health Associated Risks, and Your 
Baseline Disease In SARS-COV-2 (CHARYBDIS)

1) Describe the baseline demographic, clinical characteristics, 
treatments, symptoms and outcomes of interest among individuals 
with COVID-19 overall and stratified by sex, age and specific 
comorbidities 

2) Describe characteristics and outcomes of influenza patients between 
September 2017 and April 2018 compared to the COVID-19 population

FULL STUDY PROTOCOL AVAILABLE AT https://github.com/ohdsi-
studies/Covid19CharacterizationCharybdis

https://github.com/ohdsi-studies/Covid19CharacterizationCharybdis


CHARYBDIS – Target cohorts

Persons tested for SARS-CoV-2

Persons tested positive for SARS-CoV-2
Persons with a COVID-19 diagnosis or a SARS-CoV-2 positive 
test
Persons hospitalized with a COVID-19 diagnosis record or a 
SARS-CoV-2 positive test
Persons hospitalized and requiring intensive services with a 
COVID-19 diagnosis record or a SARS-CoV-2 positive test
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Persons with Influenza diagnosis or positive 
test 2017-2018

Persons hospitalized with influenza 
diagnosis or positive test 2017-2018
Persons hospitalized with influenza 
diagnosis or positive test and requiring 
intensive services 2017-2018
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flu

en
za

COHORT DEFINITIONS AVAILABLE AT: 
https://atlas.ohdsi.org/

https://atlas.ohdsi.org/


CHARYBDIS – Stratification factors

• Asthma
• Cancer
• Cardiac Outcomes
• Chronic Kidney Disease
• COPD
• Elderly
• End-Stage Renal Disease

• Gender Differences
• Heart Disease
• Hepatitis C
• HIV infection
• Hypertension
• Immune Disorders
• Obesity

• Pediatrics
• Pregnant Women
• Tuberculosis
• Type 2 Diabetes
• Dementia
• Gender

… And more!

COVID-19 and…

PHENOTYPE DEFINITIONS AVAILABLE AT: 
https://atlas.ohdsi.org/

https://atlas.ohdsi.org/


Index and post-index characteristics:
- Condition groups (SNOMED + descendants)
- Drug start groups (ATC/RxNorm + descendants)
- Symptoms
- Outcomes
- Procedural treatments

Cohort Start -
Index date 

-30d to -1d

-365d to -1d

0d to 0d
0d to 30d

Pre-index characteristics:
- Sex
- Age group (5-year strata)
- Condition groups (SNOMED + descendants)
- Drug groups (ATC/RxNorm + descendants)

Cohort End
Date

CHARYBDIS – Characterization framework

R package to run available at: 
https://github.com/ohdsi-studies/Covid19CharacterizationCharybdis

https://github.com/ohdsi-studies/Covid19CharacterizationCharybdis
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Snapshot of the CHARYBDIS Data Network

USA (13) EUROPE (9, 6 countries) ASIA-PACIFIC (3, 2 countries)

Columbia University (NY – EHR) CPRD (UK – EHR) HIRA (South Korea – Administrative Claims)

Department of Veterans Affairs (National – EHR) IQVIA DA Germany (Germany – EHR) DCMC (South Korea – EHR)

HealthVerity (Claims linked to diagnostic testing) HM Hospitales (Spain – Hospital Billing) Nanfang Hospital (China – EMR)

IQVIA Open Claims (National – Administrative Claims) Hospital del Mar (Spain – EHR)

IQVIA Hospital Charge Data (Hospital Billing) IPCI (Netherlands – EHR)

Optum EHR (National – EHR) IQVIA LPD France (France – EHR)

Optum SES (National – EHR linked to Socio-economic data) IQVIA LPD Italy (Italy – EHR)

Oregon Health 2 Sciences University (EHR) SIDIAP (Spain – EHR)

Premier (National – Hospital Billing) SIDIAP-H (Spain – EHR Hospital linkage)

Stanford University (CA – EHR)

Tufts University (MA – EHR)

University of Colorado Anschutz Medical Campus (CO – EHR)

University of Washington Medicine COVID Research Dataset (WA – EHR)

EHR = Electronic Health Records, EMR = Electronic Medical Records As of 31Jan2021
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University of Colorado Anschutz Medical Campus (CO – EHR)
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EHR = Electronic Health Records, EMR = Electronic Medical Records

Together, OHDSI has studied:
• >17.2m persons tested for SAR-COV-2
• >4.5m persons diagnosed or tested 

positive for COVID-19
• >890k persons hospitalized with COVID-

19

As of 31Jan2021



CHARYBDIS – Outputs

• >2,000 papers reviewed - literature review team
• 107 definitions of COVID-19 and conditions - phenotypes team

○ https://atlas.ohdsi.org/#/cohortdefinitions
• >100,000 variables x cohort x strata x database:

○ https://data.ohdsi.org/Covid19CharacterizationCharybdis/
• 16 scientific manuscripts

○ 7 papers published 
○ 5 pre-prints to be published 
○ 4 papers in preparation or recently submitted 

https://www.ohdsi.org/covid-19-updates/

https://atlas.ohdsi.org/#/cohortdefinitions
https://data.ohdsi.org/Covid19CharacterizationCharybdis/
https://www.ohdsi.org/covid-19-updates/


CHARYBDIS – Example of findings 

Posted on June 28, 2020

• COVID-19 is no flu
○ Healthier
○ Younger
○ Less history of medicines
○ Worse outcomes



CHARYBDIS – Example of findings

Posted on September 28, 2020

• Geographical and temporal variation
• Hydroxychloroquine, azithromycin, lopinavir-

ritonavir, and umifenovir -> most prescribed
repurposed drugs

• Antithrombotics, antibiotics, H2 receptor 
antagonists, and corticosteroids -> most used 
adjunctive treatments.



The rise and fall of drugs for COVID-19 treatment -
hydroxychloroquine



The rise and fall of drugs for COVID-19 treatment -
dexamethasone
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CHARYBDIS – Final remarks and opportunities for 
regulatory purpose

• Need of a global community to face a global problem
– We were able to create the biggest COVID-19 Data Network in the world, and
– to provide reliable and timely evidence to inform the pandemic

• Importance of leadership and international collaboration in science 
– 11 study leads, 130 co-authors, 25 data partners, hundreds of calls

• Value of the use of a common data model in RWD to provide 
comprehensive, valid and reliable evidence
– Large sample size 
– Speed and quality
– Heterogeneity of settings and data 

23



• Open collaboration requires full transparency
- The project was approved by local ethics committees
- Protocol and analysis code:  https://github.com/ohdsi-

studies/Covid19CharacterizationCharybdis
- Phenotype definitions: https://atlas.ohdsi.org/
- Results (interactive R shiny application): 

http://data.ohdsi.org/Covid19CharacterizationCHARYBDIS/
- Manuscripts published as pre-prints while awaiting peer-review 

24

Generation of reliable and reproducible evidence

CHARYBDIS – Final remarks and opportunities for 
regulatory purpose

https://github.com/ohdsi-studies/Covid19CharacterizationCharybdis
https://atlas.ohdsi.org/
http://data.ohdsi.org/Covid19CharacterizationCHARYBDIS/


Thank you
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