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Different types of observational data:
• Populations

• Pediatric vs. elderly
• Socioeconomic disparities

• Care setting
• Inpatient vs. outpatient
• Primary vs. secondary care

• Data capture process
• Administrative claims
• Electronic health records
• Clinical registries

• Health system
• Insured vs. uninsured
• Country policies
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Types of evidence desired:
• Clinical characterization

• Clinical trial feasibility
• Treatment utilization
• Disease natural history
• Quality improvement

• Population-level effect estimation
• Safety surveillance
• Comparative effectiveness

• Patient-level prediction
• Precision medicine
• Disease interception



Desired attributes for reliable evidence
Desired 
attribute

Question Researcher Data Analysis Result

Repeatable Identical Identical Identical Identical = Identical

Reproducible Identical Different Identical Identical = Identical

Replicable Identical Same or 
different

Similar Identical = Similar

Generalizable Identical Same or 
different

Different Identical = Similar

Robust Identical Same or 
different

Same or 
different

Different = Similar

Calibrated Similar 
(controls)

Identical Identical Identical = Statistically 
consistent



OHDSI’s mission

To improve health by empowering a 
community to collaboratively generate the 

evidence that promotes better health 
decisions and better care



OHDSI community
We’re all in this journey together…



OHDSI’s community engagement
• Active community online discussion: forums.ohdsi.org

– >2,770 distinct users have made >18,700 posts on >3,250 topics
– Implementers, Developers, Researchers, CDM Builders, Vocabulary users, OHDSI in Korea, OHDSI 

in China, OHDSI in Europe
• Weekly community web conferences for all collaborators to share their research 

ideas and progress
• >25 workgroups for solving shared problems of interest

– ex: Common Data Model, Population-level Estimation, Patient-level Prediction, Phenotype, NLP, 
GIS, Oncology, Women of OHDSI

• Quarterly tutorials in OHDSI tools and best practices, taught by OHDSI collaborators 
for OHDSI collaborators

• OHDSI Symposiums held annually in North America, Europe and Asia to provide the 
community face-to-face opportunities to showcase research collaborations

• Follow us on Twitter @OHDSI  and LinkedIn

http://forums.ohdsi.org


OHDSI is 
an international data network



Data across the OHDSI community

• 152 entries on 2019 OHDSI data network inventory
• 133 different databases with patient-level data from various 

perspectives:
– Electronic health records, administrative claims, hospital systems, clinical 

registries, health surveys, biobanks 
• Data in 18 different countries, with >369 million patient records 

from outside US

All using one open community data standard:
OMOP Common Data Model

https://www.ohdsi.org/web/wiki/doku.php%3Fid=resources:2019_data_network


Open community data standard:
OMOP CDM v6
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OHDSI’s standardized vocabularies

• >130 Vocabularies across 40 domains
– MU3 standards: SNOMED, RxNorm, LOINC
– Disparate sources:  ICD9CM, ICD10(CM), Read, NDC, Gemscript, 

CPT4, HCPCS…
• >7.4 million concepts
– >3.0 million standard concepts
– >3.8 million source codes
– >511,000 classification concepts

• >45 million concept relationships
• >74 million ancestral relationships

Publicly available for download at: http://athena.ohdsi.org/

http://athena.ohdsi.org/


OHDSI is 
advancing science



What is OHDSI’s strategy to deliver reliable evidence?

• Methodological research
– Develop new approaches to observational data analysis
– Evaluate the performance of new and existing methods
– Establish empirically-based scientific best practices

• Open-source analytics development
– Design tools for data transformation and standardization
– Implement statistical methods for large-scale analytics
– Build interactive visualization for evidence exploration

• Clinical evidence generation 
– Identify clinically-relevant questions that require real-world evidence
– Execute research studies by applying scientific best practices through 

open-source tools across the OHDSI international data network
– Promote open-science strategies for transparent study design and 

evidence dissemination



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



Analytic use case Type Structure

Clinical characterization

Disease Natural History Amongst patients who are diagnosed with <insert your favorite disease>,  what are the patient’s 
characteristics from their medical history?  

Treatment utilization Amongst patients who have <insert your favorite disease>,  which treatments were patients 
exposed to amongst <list of treatments for disease> and in which sequence?  

Outcome incidence Amongst patients who are new users of <insert your favorite drug>, how many patients experienced 
<insert your favorite known adverse event from the drug profile> within <time horizon following 
exposure start>?

Population-level effect 
estimation

Safety surveillance Does exposure to <insert your favorite drug> increase the risk of experiencing <insert an adverse 
event> within <time horizon following exposure start>?

Comparative effectiveness Does exposure to <insert your favorite drug> have a different risk of experiencing <insert any 
outcome (safety or benefit) > within <time horizon following exposure start>, relative to <insert 
your comparator treatment>?

Patient level prediction

Disease onset and progression Amongst patients who are diagnosed with <insert your favorite disease>, which patients will go on 
to have <another disease or related complication> within <time horizon from diagnosis>?

Treatment response Amongst patients who are new users of <insert your favorite chronically-used drug>, which patients 
will <insert desired effect> in <time window>?

Treatment safety Amongst patients who are new users of <insert your favorite drug>, which patients will experience 
<insert your favorite known adverse event from the drug profile> within <time horizon following 
exposure start>?



OHDSI is 
a community



Case Western Reserve University :
OHDSI face-to-face documentation-a-thon



OHDSI China Symposium 2019



- A platform to stimulate community building: 250 participants from 27 countries
- OHDSI Europe in action: 35 posters, 8 software demos
- Educate and train the community: 5 full day tutorials 

www.ohdsi-europe.org

The Journey From Data to Evidence OHDSI Europe 2019

http://www.ohdsi-europe.org/


Fudan University – OHDSI tutorials



OHDSI Korea – Study design datathon





OHDSI Korea Symposium

12-14th December 2019, 
KONJIAM Resort, Gwangju, Gyeonggi-Do, Republic of Korea



Building the LHC of observational data science?
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ICMJE guidelines

The ICMJE recommends that authorship be based on the following 4 
criteria:
• Substantial contributions to the conception or design of the work; 

or the acquisition, analysis, or interpretation of data for the work; 
AND

• Drafting the work or revising it critically for important intellectual 
content; AND

• Final approval of the version to be published; AND
• Agreement to be accountable for all aspects of the work in 

ensuring that questions related to the accuracy or integrity of any 
part of the work are appropriately investigated and resolved.

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html


OHDSI in action

2015: 
17 authors
1 promise



OHDSI in action:
Treatment Pathways

2016:
17 authors

11 data sources



OHDSI in action:
Safety surveillance

2017:
13 authors

10 data sources



OHDSI in action:
Comparative effectiveness 

2018:
22 authors
8 data sources



OHDSI in action:
LEGEND-HTN
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Oct2018à2019:
11 authors
9 sources

1.4m TCOs



OHDSI In Action:
Patient-Level Prediction Live at OHDSI’18

From question to preliminary results in 1 day!

Oct2018à2019:
23 authors
11 data sources



OHDSI in action:
Oxford study-a-thon

Dec2018à2019:
26 authors
5 sources



OHDSI in Action:
Book of OHDSI

2019:
56 contributors!



Why do we need more collaboration? 

• We want to learn from as many data sources as the world as 
possible  (replicability, generalizability, heterogeneity)
– Each data partner contributes source data understanding and shares 

in interpreting their results in the context of the entire network

• Large scale evidence generation requires large scale 
collaboration for interpretation
– LEGEND : One causal evidence system à Many clinical insights to 

inform different health decisions



Building the LHC of observational data science?
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What will be the research we do together that 
generates >1000 co-author papers?

• Methods research:
“Examining data heterogeneity across a global health network”
“Development and evaluation of methods for integrating causal inference design 
and machine learning algorithms for patient-level estimation”

• Open-source development:
“Implementation of a large-scale analytics ecosystem to enable evidence generation 
within health systems and across a global health network”
“Validation of a international phenotype library to define and identify disease 
across electronic health record systems”

• Clinical applications:
“Characterization of disease incidence and treatment utilization patterns across the 
world”
“Comprehensive comparative safety and effectiveness of treatments for <every 
disease>: an OHDSI LEGEND study”



Methodological research
Open-source 

analytics 
development

Clinical applications

Observational 
data management

Population-level 
estimation

Patient-level 
prediction

Clinical 
characterization

OHDSI’s areas of focus:
Continuing our journey in 2020…

• Evidence generation and dissemination:  Evolve from 
promising proof-of-concept to impactful production

• Expand engagement of the OHDSI data network in the 
evidence generation process, starting with characterization 
of concept prevalence

• Increase adoption of existing community data standards 
through improved documentation on shared ETL conventions 
and user guide

• Improve community connections between methods 
research, open-source development, and clinical applications 
to promote greater adoption of community best practices

….Or so we thought….

….and then a pandemic happened…



OHDSI COVID-19 Study-a-thon kickoff
26Mar2020 3amEST

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

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


Tracking our collaboration
26Mar2020 3amET



Where did we end up
by 29Mar2020 7pmET?



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

What have we done?

In only 88 hours, we have:

• Convened 351 participants brought together 

from 30 countries

• Held 12 Global Huddles, >100 collaborator 

calls, >13,000 chat messages

• Engaged 15 concurrent channels

• Reviewed >10,000 publications

• Drafted 9 protocols

• Released 13 study packages

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

37 partners signed on to execute studies

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


3 things that we did in 4 days together
that nobody had ever done before

• First large-scale international characterization of COVID 
hospitalized patients

• First prediction model externally validated on COVID patients 
to support triage to ‘flatten the curve’ 

• Largest study ever conducted on the safety of 
hydroxychloroquine



Open collaboration requires FULL transparency in 
every step of the research process

• Study registered in ENCEPP with full protocol posted:
http://www.encepp.eu/encepp/viewResource.htm?id=34498

• Phenotype definitions and analysis specifications are both human-readable and computer-
executable using ATLAS against any OMOP CDM: 
https://atlas.ohdsi.org/#/estimation/cca/6

• Analysis source code freely available and directly downloadable:
https://github.com/ohdsi-studies/Covid19EstimationHydroxychloroquine

• Manuscript posted on Medrxiv while awaiting peer-review: 
https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1

• All analysis results available for public exploration through interactive R shiny application: 
http://evidence.ohdsi.org/Covid19EstimationHydroxychloroquine

http://www.encepp.eu/encepp/viewResource.htm%3Fid=34498
https://atlas.ohdsi.org/
https://github.com/ohdsi-studies/Covid19EstimationHydroxychloroquine
https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1
http://evidence.ohdsi.org/Covid19EstimationHydroxychloroquine




Methods
• New user cohort studies were conducted including 16 severe adverse events 

(SAEs). 
• Rheumatoid arthritis patients aged 18+ and initiating hydroxychloroquine were 

compared to those initiating sulfasalazine and followed up over 30 days. 
• Self-controlled case series (SCCS) were conducted to further establish safety in 

wider populations. 
• Separately, SAEs associated with hydroxychloroquine - azithromycin (compared 

to hydroxychloroquine-amoxicillin) were studied. 
• Data comprised 14 sources of claims data or electronic medical records from 

Germany, Japan, Netherlands, Spain, UK, and USA. 
• Propensity score stratification and calibration using negative control outcomes 

were used to address confounding. Cox models were fitted to estimate calibrated 
hazard ratios (CalHRs) according to drug use. 

• Estimates were pooled where I2<40%.

https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1

https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1


https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1

Key findings*
• HCQ appears safe in 

short term in RA, 
but long-term use 
may be associated 
with increased CV 
mortality

• HCQ+azithromycin
increases 30-day 
risk of heart failure 
and cardiovascular 
mortality

*under peer review

https://www.medrxiv.org/content/10.1101/2020.04.08.20054551v1


Open collaboration requires FULL transparency in 
every step of the research process

• Protocol and analysis source code freely available and directly downloadable:
https://github.com/ohdsi-studies/Covid19HospitalizationCharacterization

• Phenotype definitions are both human-readable and computer-executable using ATLAS against any 
OMOP CDM: 
https://atlas.ohdsi.org/

• Manuscript posted on Medrxiv while awaiting peer-review: 
https://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1

• All analysis results available for public exploration through interactive R shiny application: 
http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/

• The study is a living evidence repository: any data partners can execute analysis and share aggregate 
results at any point, including updates as data accumulate

https://github.com/ohdsi-studies/Covid19HospitalizationCharacterization
https://atlas.ohdsi.org/
https://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1
http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/


Key findings*
• Rates of comorbidities 

and medication use 
are high among 
individuals 
hospitalized with 
COVID-19 

• COVID-19 patients are 
more likely to be male 
and appear to be 
younger and, in the 
US, generally healthier 
than those typically 
admitted with 
influenza. 

*under peer reviewhttps://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1

https://www.medrxiv.org/content/10.1101/2020.04.22.20074336v1


http://evidence.ohdsi.org/Covid19CharacterizationHospitalization/

http://evidence.ohdsi.org:3838/Covid19CharacterizationHospitalization/


Thank you



Characterizing Health Associated Risks, and Your Baseline 
Disease In SARS-COV-2 (CHARYBDIS)
Objectives: 1) Describe the baseline demographic, clinical characteristics, treatments and 
outcomes of interest among individuals tested for SARS-CoV-2 and/or diagnosed with COVID-
19 overall and stratified by sex, age and specific comorbidities; 2) Describe characteristics and 
outcomes of hospitalized influenza patients between September 2017 and April 2018 
compared to the COVID-19 population.

Data Sources: OHDSI studies around COVID-19 currently leverage datasets from Asia, Europe 
and North America. We are actively looking for data partners to join the journey! 
1 IRB / 1 Study Package = Dozens of studies & papers that will be submitted for peer review!

www.ohdsi.org/Covid-19-Updates

OHDSI research into 
COVID-19 has 
generated many 
studies, including two 
currently in the peer-
review process. Our 
baseline 
characterization of 
hospitalized COVID-19 
patients is available 
on MedRxiv.

Study Topics: COVID-19 and …
• 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

COVID-19
Collaborators

• Pediatrics
• Pregnant Women
• Testing
• Tuberculosis
• Type 2 Diabetes

… And more!

#OHDSICOVID19



Project SCYLLA
SARS-Cov-2 Large-scale Longitudinal Analyses
Objective: The aim of this study is to assess the comparative safety and effectiveness of all 
emerging drug therapies used in COVID-19 treatments …

… administered during hospitalization and prior to intensive services.
… administered during hospitalization after initiating intensive services.
… administered after COVID-19 positive testing and prior to hospitalization.

Methods: Apply a comparative cohort design, comparing alternative treatments amongst 1) 
drugs with in vitro activity on SARS-COV-2 virus, and 2) drugs used as adjuvant therapy for 
COVID-19 disease. Building off OHDSI LEGEND framework, all treatment comparisons will be 
systematically evaluated for a large range of safety 
and effectiveness outcomes.

Data Setting: Analyses will be run across data 
partners in the OHDSI network across Asia, Europe 
and North America, using EHR and claims data from 
primary and secondary care. 

Treatments to be Evaluated
• Hydroxychloroquine
• Hydroxychloroquine

+ azithromycin (or
alternative antibiotics)

• HIV Protease inhibitors
- lopinavir/ritonavir

• Interferon beta 
• Favipiravir

COVID-19
Collaborators

#OHDSICOVID19

• Remdesivir
• Ivermectin
• Oseltamivir
• Ribavirin
• Ivermectin
• Corticosteroids 
• IL6 inhibitors

- Tocilizumab

- Sarilumab
- Siltuximab

• Anakinra 
• JAK inhibitors

- Baricitinib
- Tofacitinib

• Bevacizumab
… and many others

The Project SCYLLA protocol, along with our COVID-19 
preprints (MedRxiv) and all updates on related work can 
be found at www.ohdsi.org/Covid-19-Updates.

Any researchers with data in OMOP CDM 
are encouraged to collaborate.



Join the journey!

ohdsi.org
Email: contact@ohdsi.org

Twitter:  @OHDSI 

http://ohdsi.org
http://ohdsi.org

