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FDA Regulatory Action over Time
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FDAAA calls for establishing Risk Identification and Analysis System

Risk Identification and Analysis System:

a systematic and reproducible process to 
efficiently generate evidence to support the 
characterization of the potential effects of 

medical products from across a network of 
disparate observational healthcare data sources
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OMOP Experiment
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Angioedema 
Aplastic Anemia 
Acute Liver Injury 
Bleeding 
Hip Fracture 
Hospitalization 
Myocardial Infarction 
Mortality after MI 
Renal Failure 
GI Ulcer Hospitalization 

Legend Total
2
9

44

True positive' benefit
True positive' risk
Negative control'

• 14 methods * 70 settings = 
1,000 SAS scripts

• Open-source 
• Standards-based

 
10 Drugs

10 Outcomes

10 Databases
EHR
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Main findings in OMOP experiment

Heterogenteity in Estimates 

due to choice of databases and analysis 
methods

“NO REAL WORLD EVIDENCE”
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Observational research crisis

Quelle: https://www.ohdsi.org/wp-content/uploads/2019/09/Medinfo-OHDSI-Hripcsak-2019.pdf
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OMOP to OHDSI

OHDSI has established an international network of researchers and observational 
health databases with a central coordinating centre housed at Columbia University 

Columbia  
UniversityOMOP Investigators

OHDSI

The Observational Health Data Sciences and Informatics (OHDSI) program is a multi-
stakeholder, interdisciplinary collaborative to create open-source solutions that bring out 
the value of observational health data through large-scale analytics

Public, open Not pharma funded International
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History of OMOP/OHDSI

OMOP Experiment #1 
• FDAAA calls for establishing Risk 

Identification and Analysis 
System for drug surveillance 

• OMOP Experiment creates a 
framework for evaluating 14 
methods of epidemiological 
designs 

• 10 data sources, claims and 
EHRs, 200M+ lives

End of OMOP Experiment 
• Last of the OMOP Meetings 

present findings of empirical 
experiments 

• Artifacts include the OMOP 
CDM, vocabularies and 
validated methods for 
analyzing real world data

OMOP Experiment #2/
European OMOP  
• Focused on a subset of data (4 

claims, 1 EHR) and 7 methods 
• Replicating experiment 

findings on European 
databases

First OHDSI Symposium/
Network Study Published 
• Community begins open source 

work under OHDSI brand 
• First global network study 

characterizing treatment pathways 

First Hackathon at Columbia 
University

2009

2011

2013

2014

2015

2016

2017

2018

2019

NMPA Adoption 

Global Acceptance 
• OHDSI grows to >152 

databases, 18 countries, 2.1B 
patient records, 369M ex-US 

• Regional chapters in US, 
Europe, China, South Korea +  
Asia-Pacific, Latin America 

• Offering regional symposia 

2020

Formation of China Chapter 
• To use data science and 

informatics methods to 
promote health and medical 
data research in China 

Formation of Korea Chapter 

Formation of European 
Chapter 
• Led by the coordinating center at 

the Erasmus University Medical 
Center in Rotterdam 

FDA Adoption 
(FDA BEST Launch) 

EHDEN Initiation (Europe) 
• Started under the Innovative 

Medicines Initiative (IMI) that 
will drive the adoption of the 
OMOP-CDM in Europe 

FederNET Initiation (Korea) 

First European Symposium

EMA Adoption 

Formation of Australia, 
Japan and Singapore 
Chapters 

Launch of OHDSI 
• OHDSI’s first face-to-face 

meeting at Columbia University 
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The usage of OMOP/OHDSI - Scoping Review
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OHDSI Network Studies - Data Elements Analysis

Publikation - OHDSI Studien Diagnose Medikation Laborwerte Prozeduren Beobachtungen Scores
Hripcsak, George et al., 2016 * *
Samwald, Matthias et al., 2016 *
Duke, Jon D. et al., 2017 * *
 Boland, Mary Regina et al., 2018 * *
Vashisht, Rohit et al., 2018 * * * *
 Zhang, Xin et al., 2018 * *
Kubota, Kiyoshi et al., 2018 * *
Viernes, Benjamin et al., 2019 * *
Brauer, Ruth et al., 2020 *
Seo, Seung In et al., 2020 * * *
Spotnitz, Matthew E. et al., 2020 * * *
Chen, Ruijun et al., 2020 * *
Hripcsak, George et al., 2020 * * * * * *
Choi, Youn I. et al., 2020 * * *
Chandler, Rebecca E. et al., 2020 * *
Kim, Hunmin et al., 2020 * *
Kim, Yeesuk et al., 2020 * * *
Brat, Gabriel A. et al., 2020 * *
Lane, Jennifer C.E. et al., 2020 * * * *
Burn, Edward et al., 2020a * *
You, Seng Chan et al., 2020 * * * *
Burn, Edward et al., 2020b * *
Amutha, Anandakumar et al., 2021 * * *
Hockett, Christine W. et al., 2021 * * *
Morales, Daniel R. et al., 2021 * *
Lane, Jennifer C. E. et al., 2021 * * * *
Jensen, Elizabeth T. et al., 2021 *
Kim, Ha Il et al., 2021 * *
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OHDSI Network Studies - Data Elements Analysis

Publikation - OHDSI Studien Themen
Hripcsak, George et al., 2016 Characterizing treatment pathways at scale using the OHDSI network
Samwald, Matthias et al., 2016 Incidence of Exposure of Patients in the United States to Multiple Drugs for Which Pharmacogenomic Guidelines Are Available.
Duke, Jon D. et al., 2017 Risk of angioedema associated with levetiracetam compared with phenytoin: Findings of the observational health data sciences and informatics research network.
 Boland, Mary Regina et al., 2018 Uncovering exposures responsible for birth season - disease effects: a global study.
Vashisht, Rohit et al., 2018 Association of Hemoglobin A1c Levels With Use of Sulfonylureas, Dipeptidyl Peptidase 4 Inhibitors, and Thiazolidinediones in Patients With Type 2 Diabetes Treated With 
 Zhang, Xin et al., 2018 Analysis of treatment pathways for three chronic diseases using OMOP CDM.
Kubota, Kiyoshi et al., 2018 Penetration of new antidiabetic medications in East Asian countries and the United States: A cross-national comparative study.
Viernes, Benjamin et al., 2019 Characterizing VA Users with the OMOP Common Data Model.
Brauer, Ruth et al., 2020 Application of a Common Data Model (CDM) to rank the paediatric user and prescription prevalence of 15 different drug classes in South Korea, Hong Kong,  Taiwan, Japan and 
Seo, Seung In et al., 2020 Comparative risk of Clostridium difficile infection between proton pump inhibitors and histamine-2 receptor antagonists: A 15-year hospital cohort study using a common  data 
Spotnitz, Matthew E. et al., 2020 Relative Risk of Cervical Neoplasms Among Copper and Levonorgestrel-Releasing Intrauterine System Users.
Chen, Ruijun et al., 2020 Treatment Patterns for Chronic Comorbid Conditions in Patients With Cancer Using a Large-Scale Observational Data Network.
Hripcsak, George et al., 2020 Comparison of Cardiovascular and Safety Outcomes of Chlorthalidone vs Hydrochlorothiazide to Treat Hypertension.
Choi, Youn I. et al., 2020 Effect of Age on the Initiation of Biologic Agent Therapy in Patients With Inflammatory Bowel Disease: Korean Common Data Model Cohort Study.
Chandler, Rebecca E. et al., 2020 Nintedanib and ischemic colitis: Signal assessment with the integrated use of two types of real-world evidence, spontaneous reports of suspected adverse drug  reactions, and 
Kim, Hunmin et al., 2020 Characterization of Anti-seizure Medication Treatment Pathways in Pediatric Epilepsy Using the Electronic Health Record-Based Common Data Model.
Kim, Yeesuk et al., 2020 Comparative safety and effectiveness of alendronate versus raloxifene in women with osteoporosis.
Brat, Gabriel A. et al., 2020 International electronic health record-derived COVID-19 clinical course profiles: the 4CE consortium.
Lane, Jennifer C.E. et al., 2020 Risk of hydroxychloroquine alone and in combination with azithromycin in the treatment of rheumatoid arthritis: a multinational, retrospective study.
Burn, Edward et al., 2020a An international characterisation of patients hospitalised with COVID-19 and a comparison with those previously hospitalised with influenza.
You, Seng Chan et al., 2020 Association of Ticagrelor vs Clopidogrel With Net Adverse Clinical Events in Patients With Acute Coronary Syndrome Undergoing Percutaneous Coronary Intervention.
Burn, Edward et al., 2020b Deep phenotyping of 34,128 adult patients hospitalised with COVID-19 in an international network study.
Amutha, Anandakumar et al., 2021 Treatment regimens and glycosylated hemoglobin levels in youth with Type 1 and Type 2 diabetes: Data from SEARCH (United States) and YDR (India) registries.
Hockett, Christine W. et al., 2021 Clinical profile at diagnosis with youth-onset type 1 and type 2 diabetes in two pediatric diabetes registries: SEARCH (United States) and YDR (India).
Morales, Daniel R. et al., 2021 Renin-angiotensin system blockers and susceptibility to COVID-19: an international, open science, cohort analysis.
Lane, Jennifer C. E. et al., 2021 Risk of depression, suicide and psychosis with hydroxychloroquine treatment for rheumatoid arthritis: a multinational network cohort study.
Jensen, Elizabeth T. et al., 2021 Comparison of the incidence of diabetes in United States and Indian youth: An international harmonization of youth diabetes registries.
Kim, Ha Il et al., 2021 Gastrointestinal and Nongastrointestinal Complications of Esophagogastroduodenoscopy and Colonoscopy in the Real World: A Nationwide Standard Cohort Using OMOP CDM
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Data Analysis and Real World Interrogation Network (DARWIN)

• EMA anounced DARWIN in 2021 

• DARWIN EU coordination center - Erasmus University Medical Center Rotterdam 

• Goal: „By 2025 the use of Real World Evidence will have been enabled and the value will 

have been established across the spectrum of regulatory use case“ 

• Data partner onboarding is ongoing – phase 2 

• Paradigmen shift, shift for fast delivery of reliable evidence for regulatory decision making on 

the utilization, safety and effectiveness of medical products throughout their lifecycle 

• Strong focus on methodology and standardized analytics

https://www.darwin-eu.org/index.php/methods

https://www.darwin-eu.org/index.php/methods
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European Health Data Evidence Network (EHDEN) 
Mega Study Announcement

Idea: 

• Studying Drug shortages in Europe: A Multinational, Multidatabase Network Study  
• Drug shortage in Europe 
• Idea to have all EHDEN datapartners participating in this study 
• Goal is a better understanding of drug shortage in routine healt cahre deliveray, including 

indication, treatment duration, doses and trends 

Background: 

• Since 2016, EMA publishes a public catalogue of medicines under  surveillance due to 
shortage in more than one European country.  

• Activities temporarily suspended between March 2020 and December 2021 due to the 
COVID-19 pandemic.  

• EMA published a list of critical medicines for Covid-19 public health emergency. 
•
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What OHDSI is: 
✓ Open Source 
✓ Community  
✓ Data

OHDSI Network: 
• >160+ databases 

• 23 countries 

• 578M distinct patients  

• 2.7B de-identified patient records

OHDSI Collaborators: 
• 2,100 users  

• 25 workgroups 

• 20 open-source applications 
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OHDSI Community Activities

 https://www.ohdsi.org/phenotype-phebruary-2023/

Study-a-thons
Reproducibility Challenge, 2021

OHDSI community calls - weeklyOHDSI workgroups

OHDSI Europe team
European Country Chapters - OHDSI Germany

OHDSI Symposium 
- worldwide - Europe - APAC

OHDSI Titan Awards

OHDSI 10th Birthday

https://doi.org/10.1093/jamia/ocad009

https://www.ohdsi.org/workgroups/ https://www.ohdsi.org/community-calls/
Tuesday, 11am ET (16:00 CET)

https://www.ohdsi.org/phenotype-phebruary-2023/
https://doi.org/10.1093/jamia/ocad009
https://www.ohdsi.org/workgroups/
https://www.ohdsi.org/community-calls/
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OHDSI Framework

OMOP CDM 
locally

ATLAS
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OHDSI - OMOP CDM
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OHDSI - OMOP CDM
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OHDSI - OMOP CDM
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OHDSI - OMOP CDM
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Sample Use Case

Lauren hat seit einigen Jahren starke Regelschmerzen, die in den letzten Jahren so 
schlimm geworden sind, dass Schmerzmedikamente kaum noch halfen. Erst 
nachdem eine Zyste in ihrem Eierstock geplatzt ist, wurde die Diagnose 
Endometriose gestellt.

Quellen:
• https://www.endometriosis-uk.org/laurens-story und 
• https://ohdsi.github.io/TheBookOfOhdsi/CommonDataModel.html 

https://www.endometriosis-uk.org/laurens-story
https://ohdsi.github.io/TheBookOfOhdsi/CommonDataModel.html
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What we know about Lauren

Age = 36 years 
Birth date = March 3rd 1987 

 

attribute content human 
readable/explaination in database

PERSON_ID 1

GENDER_CONCEPT_ID Female / weiblich 8532

YEAR_OF_BIRTH 1987 1987

MONTH_OF_BIRTH 3 3

DAY_OF_BIRTH 12 12

BIRTH_DATETIME 12.03.1987, 0:00:00 Uhr 1987-03-12 00:00:00

RACE_CONCEPT_ID No matching concept 0

ETHNICITY_CONCEPT_ ID No matching concept 0

Table PERSON (excerpt) 
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Clinical Finding endometriosis - in OMOP CDM

Endometriosis (ICD 10 GM Code 
N80.9) with concept ID  37091427  
in OMOP 

Table CONDITION_OCCURENCE (excerpt)

attribute content human 
readable/explaination in database

CONDITION_ 
OCCURRENCE_ID 964

PERSON_ID reference to patient table 1

CONDITION_SOURCE_ 
VALUE

Endometriose, nicht näher 
bezeichnet N80.9

CONDITION_SOURCE_ 
CONCEPT_ID Endometriosis, unspecified 37091427
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Clinical Finding endometriosis - in OMOP CDM

Endometriosis (ICD 10 GM Code 
N80.9) with concept ID  37091427  
in OMOP 

and mapping to standard concept 
129103003 in SNOMED CT 
(OMOP concept ID 433527) 

Table CONDITION_OCCURENCE (excerpt)

attribute content human 
readable/explaination in database

CONDITION_ 
OCCURRENCE_ID 964

PERSON_ID reference to patient table 1

CONDITION_SOURCE_ 
VALUE

Endometriose, nicht näher 
bezeichnet N80.9

CONDITION_SOURCE_ 
CONCEPT_ID Endometriosis, unspecified 37091427

CONDITION_ CONCEPT_ID Endometriosis (disorder) in 
SNOMED (129103003) 433527
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Clinical Finding endometriosis - in OMOP CDM

Endometriosis (ICD 10 GM Code 
N80.9) with concept ID  37091427  
in OMOP 

and mapping to standard concept 
129103003 in SNOMED CT 
(OMOP concept ID 433527) 

Table CONDITION_OCCURENCE (excerpt)

attribute content human 
readable/explaination in database

CONDITION_ 
OCCURRENCE_ID 964

PERSON_ID reference to patient table 1

CONDITION_SOURCE_ 
VALUE

Endometriose, nicht näher 
bezeichnet N80.9

CONDITION_SOURCE_ 
CONCEPT_ID Endometriosis, unspecified 37091427

CONDITION_ CONCEPT_ID Endometriosis (disorder) in 
SNOMED (129103003) 433527
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OMOP Standard concepts… 
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… and its relationships


