
OHDSI’s Journey: 
Where we’ve been, 

where we can go 

Patrick Ryan, PhD 
Janssen Research and Development 
Columbia University Medical Center 

10 January 2017 



Odyssey (noun):  \oh-d-si\ 
 
1. A long journey full of adventures 
2. A series of experiences that give 

knowledge or understanding to 
someone 

 

http://www.merriam-webster.com/dictionary/odyssey 



OHDSI’s mission 

To improve health, by empowering a community 
to collaboratively generate the evidence that 
promotes better health decisions and better 
care. 



OHDSI’s values 
• Innovation: Observational research is a field which will benefit 

greatly from disruptive thinking. We actively seek and encourage 
fresh methodological approaches in our work. 

• Reproducibility: Accurate, reproducible, and well-calibrated 
evidence is necessary for health improvement. 

• Community: Everyone is welcome to actively participate in OHDSI, 
whether you are a patient, a health professional, a researcher, or 
someone who simply believes in our cause. 

• Collaboration: We work collectively to prioritize and address the 
real world needs of our community’s participants. 

• Openness: We strive to make all our community’s proceeds open 
and publicly accessible, including the methods, tools and the 
evidence that we generate. 

• Beneficence: We seek to protect the rights of individuals and 
organizations within our community at all times. 
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OHDSI’s areas of focus 



Journey toward best practices in data 
management 
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Journey toward best practices in data 
quality assessment 
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Journey toward open data 
standardization 
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Journey toward leveraging open data to 
inform new analyses  
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Journey toward large-scale open 
science 
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Journey to clinical characterization 
insights required network research 

Hripcsak et al, PNAS, 2016 
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Journey of an open community data 
standard 

• Evolving standard (In 2016: CDMv5  CDMv5.0.1  
CDMv5.1) based on analytical use cases of the 
community 

• Increased adoption of OMOP CDM standard across 
claims, EHR, registries around the world 

• Increasing platform support:  MS SQL Server, Oracle, 
PostgreSQL, MS APS, AWS Redshift, Impala 

• Thanks to Rimma Belenkaya and Christian Reich for 
leading our community data model stewardship! 



OHDSI’s standardized vocabularies 

• 69 Vocabularies across 25 domains 
– MU3 standards: SNOMED, RxNorm, LOINC 
– Disparate sources:  ICD9CM, ICD10(CM), Read, 

NDC, Gemscript, CPT4, HCPCS… 

• 3,526,752 concepts 
– 1,174,628 standard concepts 
– 1,418,696 source codes 
– 323,159 classification concepts 

• 24,064,798 concept relationships 
 

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

Thank you Christian and the Odysseus team for 
continue to steward, maintain, and improve this 
invaluable resource for the entire community! 



Our journey as a community of 
collaborators 

OHDSI Collaborators: 
• >140 researchers in academia, industry, government, health systems 
• >20 countries 
• Multi-disciplinary expertise: epidemiology, statistics, medical 

informatics, computer science, machine learning, clinical sciences 
Databases converted to OMOP CDM within OHDSI Community: 
• >50 databases 
• >660 million patients 



Forums.ohdsi.org 

• 361 distinct users who have posted 
• 5,823 posts on 1,100 topics 
• Active discussions across all categories: 

– Implementers, Developers, Researchers, CDM 
Builders, Vocabulary users 
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Thank you Christian Reich, Lee Evans, and Chris 
Knoll for being our most diligent community 

responders! 



Journey toward open-source analytics 
development 

• 61 developers on OHDSI GitHub repositories 
• Applications in development or released for: 

– CDM ETL design and implementation 
– Clinical characterization (ACHILLES, ATLAS) 
– Population-level effect estimation 

(CohortMethod) 
– Patient-level prediction 
– OHDSI network studies (protocol + source code) 
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Journey toward open-source analytics 
development 
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Thank you Frank DeFalco for leading the OHDSI 
architecture workgroup! 

ATLAS – a single community platform for: 
-vocabulary browsing 
-database characterization 
-cohort definition 
-incidence rate 
-patient profiles 
-population-level effect estimation study design 
…. 



Journey toward open-source analytics 
development 
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Thank you Martijn Schuemie and Marc Suchard 
for leading methods development efforts! 



OHDSI Symposium 2016 

• 410 registrants from 11 countries, 27 US states 
 
 
 
 
 
 

 
• 48 poster presentations in observational data 

management, methodological research, analytics 
technology and infrastructure, and clinical applications 
 

academic
govt
health system and payer
pharma
technology

Congratulations to Christophe Lambert, Sigfried 
Gold, and Rupa Makadia on winning the OHDSI 

Best Poster awards! 



Thank you OHDSI tutorial faculty! 
 
 
 
 
CDM/ETL:  Rimma Belenkaya, Karthik Natarajan, Mark Velez, Erica Voss 
 
 
 
Technology stack: Taha Abdul-Basser, Lee Evans, Karthik Natarajan, Mark Velez 
 
 
 
Cohort definition: Juan Banda, Jon Duke, Chris Knoll, Nigam Shah 
 
 
Vocabulary:   
Frank DeFalco, George Hripcsak, Christian Reich 
 
Population-level estimation:   
David Madigan, Martijn Schuemie, Marc Suchard 
 



Observational research results in 
literature 
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85% of exposure-outcome pairs have p < 0.05 

29,982 estimates 
11,758 papers 

What’s going wrong? 
• Observational study bias 
• Publication bias 
• P-hacking 

Schuemie, OHDSI Symposium, 2016 



Large-scale analysis can start to produce reliable 
evidence to enable an honest learning healthcare 

system 
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11% of exposure-outcome pairs have 
calibrated p < 0.05 

In literature, 85% have p < 0.05 
Schuemie, OHDSI Symposium, 2016 



OHDSI’s recommended best practices 
for population-level effect estimation 

Evidence 
Generation 

• Write and share 
protocol 

• Open source study 
code 

• Use validated 
software 

• Replicate across 
databases 
 
 

Evidence 
Evaluation 

• Produce standard 
diagnostics 

• Include negative 
controls 

• Create positive 
controls 

• Calibrate 
confidence 
interval and p-
value 

Evidence 
Dissemination 

• Don’t provide only 
the effect 
estimate 

• Also share 
protocol, study 
code, diagnostics 
and evaluation 

• Produce evidence 
at scale 
 

23 Schuemie, OHDSI Symposium, 2016 



Populations can be used to accurately 
predict outcomes for individuals 
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Rijnbeek, OHDSI Symposium, 2016 
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OHDSI’s areas of focus: 
A look back on progress from 2016… 



NOT THE END 
Join the journey 



At the start of 2016… 



Doctor X:  “This paper says there’s side effects, but I’ve never seen them happen” 







In the middle of 2016… 
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At the end of 2016… 



• No patient should have to wonder “what’s the 
chance that this event might happen to me?” 

• All patients deserve to have reliable evidence 
about the safety and comparative 
effectiveness of alternative treatments when 
making medical decisions 

• The potential for a ‘learning healthcare 
system’ can only be realized if we agree to 
learn together and collaborate to build a 
system 
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Why our journey isn’t finished yet 



Building the LHC of observational 
research? 

34 Schuemie, OHDSI Symposium, 2016 
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OHDSI’s areas of focus: 
A look forward at 2017… 

• Generate and disseminate more clinical evidence 
• Maintain and evolve open community data and 

vocabulary standards 
• Develop and improve tools to enable large-scale 

analysis 
• Establish and promote community best practices 
• Strengthen and expand collaborations across OHDSI 

research network 
• Advance scholarship in observational data science 

through publication, presentations, and education 
• Generate and disseminate more clinical evidence 



Join the journey 

• Discussion / questions / comments 
 
 
 
 

 
 
 

ryan@ohdsi.org 
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