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Your Journey

• Who has followed the EHDEN Academy course for the OMOP CDM?

• Who is in the process of converting their data to the OMOP CDM?

• Who already has an OMOP CDM instance completed?

• Who is already running studies on their OMOP CDM instance?



Agenda
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Introduction Maxim Moinat

ETL Implementation demo (part 1) Liam Glueck

ETL Implementation demo (part 2) Anne van Winzum

Q&A / Break

ETL Execution Considerations Anne van Winzum

Loading new OMOP vocabulary Liam Glueck

Release comparison Maxim Moinat

Q&A / Conventions Quiz
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The OMOP CDM

Structure and Conventions



OMOP Common Data Model 5.4
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OMOP Principles (1/2)

● Patient centric
● Domain-oriented clinical event tables

○ Condition Occurrence
○ Drug Exposure
○ Measurement
○ …

● Designed for routinely collected longitudinal health data 
● Accomodates data from various sources (Primary Care, 

Hospital Care, Insurers, Population registries, Disease 
registries)
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OMOP Principles (2/2)

● Standard structure
○ Adding local tables/fields is allowed*

● Standard OMOP vocabularies
○ Diagnosis: SNOMED
○ Medication: RxNorm (Extension)
○ Laboratory results: LOINC
○ Procedures: SNOMED

● Preserves provenance and source codes
● Database platform independent
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https://ohdsi.github.io/CommonDataModel/images/erd.jpg


Core OMOP Tables - Mapping order
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1 2

3?



OMOP Event tables
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General clinical event table structure

Field name Purpose Example

<entity>_id Primary Key condition_occurrence_id 1234567

person_id Who - Foreign key to person 
table

person_id 123

<entity>_start_date
<entity>_end_date (

When the event started condition_start_date 2026-04-18

<entity>_concept_id What - Standard concept condition_concept_id 320128 - Essential 
Hypertension (SNOMED)

<entity>_source_concept_id What - Source concept condition_source_concept_id 45591453 - Essential 
Hypertension (ICD10)

<entity>_source_value What - Verbatim code condition_source_value “I10”

<entity>_type_concept_id Provenance condition_type_concept_id 32585 - EHR

visit_occurrence_id Foreign key to 
visit_occurrence table

visit_occurrence_id 987654



Mapping Principles (1/2)

● Required Tables:
○ Person, Observation Period, Cdm Source

● Gender and Year of Birth are required
● Clinical events require at least:

○ person_id
○ event_start_date 
○ event_concept_id.

● Keep original codes in source fields
○ event_source_value
○ event_source_concept_id
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Mapping Principles (2/2)

● All start_dates must be <= death_date + 60 days

● If end_date given, star_date must be <= end_date (positive 
duration)

● All start_dates must be >= birth date 

● Historic events or negative findings as observation
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Be aware: sources might be combined or split

OMOP tables combine data from 
multiple sources
e.g. prescriptions and vaccines all 
go to drug exposure

One source table might map to 
multiple OMOP tables.

e.g. ‘treatment’ table maps to drug 
exposure and procedure occurrence
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Where to find the mapping conventions?

18https://ohdsi.github.io/CommonDataModel/cdm54.html https://ohdsi.github.io/Themis/

https://ohdsi.github.io/CommonDataModel/cdm54.html
https://ohdsi.github.io/Themis/


OMOP CDM v5.5

 Workgroup Spotlight: Common Data Model (Mar. 17 Community Call)
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● New tables (vocabulary)
● Pack_content
● Concept_metadata

● New columns
● visit_occurrence_id and 

visit_detail_id to Specimen table
● value_as_date to observation 

table
● Add value_source_concept_id 

to observation and 
measurement table

Currently under review, goal 
mid-2026

https://www.youtube.com/watch?v=XsS5ZabaukE


The OMOP Vocabularies

The Semantics



OMOP Standard Vocabularies
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Three categories of OMOP concepts

Non-standard Concept

Function: Unique 
representation of a 
source code

Use in: 

event_source_con
cept_id

Standard Concept
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Classification Concept

Function: Used for 
standardized 
analytics and by
OHDSI tools

Use in: 
event_concept_id

Function: Used to 
perform 
hierarchical 
queries

Use in: 
study concept sets



Mapping non-standard  concept_ids to standard 

concept_ids
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Standard 
Concept

Non-Standard 
Concept

CONCEPT 
RELATIONSHIP 

SNOMED: 
59621000
Essential 

hypertension 

ICD10: I10
Essential 
(primary) 

hypertension 

Maps To
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https://athena.ohdsi.org/search-terms/terms/45591453

https://athena.ohdsi.org/search-terms/terms/45591453


Mapping Scenarios

1. Source code available in OMOP Vocabularies
● Lookup concept_id by concept_code
● Possibly follow the ‘Maps to’ relationship

2. Source code is a text string
● Lookup standard concept by name
● Bulk mappings and review with tooling, e.g. Usagi

3. Source data does not map to standard OMOP Concept
● Request new concept(s) through community contribution

https://github.com/OHDSI/Vocabulary-v5.0/issues 
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where <source code> = 
CONCEPT.concept_code and 
<source vocabulary> = 
CONCEPT.vocabulary_id

https://github.com/OHDSI/Vocabulary-v5.0/issues


Questions?



Agenda
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ETL implementation: 
Person & 

Visit Occurrence

Liam Glueck



The example data we will be using:
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Synthea Tables
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Tablename Description

allergies Patient allergy data.

careplans Patient care plan data, including goals.

claims Patient claim data.

claims_transactions Transactions per line item per claim

conditions Patient conditions or diagnoses.

devices Patient-affixed permanent and semi-permanent devices.

encounters Patient encounter data.

imaging_studies Patient imaging metadata.

immunizations Patient immunization data.

medications Patient medication data.

observations Patient observations including vital signs and lab reports.

organizations Provider organizations including hospitals.

patients Patient demographic data.

payer_transitions Payer Transition data (i.e. changes in health insurance).

payers Payer organization data.

procedures Patient procedure data including surgeries.

https://github.com/synthetichealth/synthea/wiki/CSV-File-Data-Dictionary
https://github.com/synthetichealth/synthea/wiki/CSV-File-Data-Dictionary
https://github.com/synthetichealth/synthea/wiki/CSV-File-Data-Dictionary
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https://github.com/synthetichealth/synthea/wiki/CSV-File-Data-Dictionary
https://github.com/synthetichealth/synthea/wiki/CSV-File-Data-Dictionary
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Our generated Synthea Population

1163 persons

● 616 Female
● 547 Male

Uses SNOMED
and LOINC as source vocabulary
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Source table - patients
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Source to Concept Map: Race mappings
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Mapping patients to person
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Implement 
with SQL



OMOP Person output
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What should the results look like?



Source table - encounters
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Mapping encounters to visit_occurrence
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Implement 
with SQL



Visit Occurrence Output
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Missing visit occurrence end date

“...For Inpatient Visits ongoing at the date of ETL, put date of 
processing the data into visit_end_datetime and 
visit_type_concept_id with 32220 “Still patient” to identify the 
visit as incomplete. - All other Visits: visit_end_datetime = 
visit_start_datetime. If this is a one-day visit the end date should 
match the start date.”

https://ohdsi.github.io/CommonDataModel/cdm54.html#visit_occurrence -> visit_end_date ETL convention
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https://ohdsi.github.io/CommonDataModel/cdm54.html#visit_occurrence


ETL implementation: 
Condition Occurrence, 

Stem Table, CDM Source

Anne van Winzum



Source table - Conditions
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Mapping implementation
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JOIN cdm.concept_relationship AS cr 
ON concept_id = concept_id_1 
AND relationship_id = ‘Maps to’

cr.concept_id_2 as condition_concept_id,
concept_id as condition_source_concept_id



OMOP table - Condition
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Source table - Observations
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Mix of clinical OMOP domains

Body height

47

Smoking Status



A solution: map to an intermediate table
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And map intermediate to domains based on target 
concept

49
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Measurement/Observation/…



STEM Table (intermediate)
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OMOP - Measurement
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OMOP - Observation
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CDM source

https://ohdsi.github.io/CommonDataModel/sqlScripts.html#v54
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https://ohdsi.github.io/CommonDataModel/sqlScripts.html#v54
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Questions?



ETL Execution

Anne van Winzum and Stefan Payrable



Orchestration

• Now we have a quick one-off ETL, but now we need to get a 

maintainable, reproducible and performant ETL process.

• Ok, great, but how? 
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What to consider for the ETL pipeline

• Language - Python/SQL/R

• What does the ETL pipeline need to have besides running of 

the transformations?
– Load the source data
– Create the OMOP CDM tables and load the vocabularies
– Logging of issues/progress
– Performance!

60



Performance (1/4) Constraint handling

Inserting data into a heavily indexed database (like OMOP) 
negatively affects performance
➔ Insert data before applying indexes and constraints
➔ Apply some OMOP PKs/indexes early for faster lookups; e.g. 

vocabulary tables, person_source_value

If your source data is also in a database, some
well-placed indexes can make a big difference.
➔ Good candidate columns are those used in 

WHERE clauses and JOIN operations
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Performance (2/4) DB configuration

Default database settings are not always the best for the typical 
OMOP use cases.

A default Postgres DB is optimized for handling many (small) 
transactions concurrently, not bulk insert or complex queries.

Changing these settings can significantly 
improve performance
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Check PGTune with type 'Data warehouse' for a 
tuning suggestion based on your hardware

https://pgtune.leopard.in.ua/

https://pgtune.leopard.in.ua/


Performance (3/4) Batching

Processing data in smaller batches can help, especially when 
aggregating data in row-oriented databases like Postgres

Prevent having to do aggregation/sorting on larger-than-memory 
data (avoids disk spilling)

E.g. the DRUG_ERA query can benefit from smaller 
groups of persons being processed in parallel.
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Performance (4/4) Engine/Platform choice

If your traditional database has hit a performance limit, you can 
consider a specialized engine for large data processing

Highly-performant open-source solutions are available
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Incremental data loading 

An incremental data loading approach can be useful if both of 
the following are true:

• Your source dataset is frequently updated
• Converting the full dataset to OMOP is costly and/or takes a 

long time

Incremental loading can improve the efficiency of your pipeline, 
but it comes at the price of increased complexity
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Incremental data loading 

Multiple approaches are possible, depending on what type of 
changes can be expected in the source data

• Only new records?
• Updates/deletes in old records?
• Patient consent withdrawal?
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Incremental data loading 

Multiple approaches are possible, depending on what type of 
changes can be expected in the source data
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ETL Pipeline Tooling Examples

• Python - delphyne (The Hyve)

• Python - Rabbit-in-a-Blender (AZ Delta)

• R – ETL-Synthea (OHDSI Github)

• Java - JCdmBuilder (OHDSI Github)

• C# - ETL-CDMBuilder (OHDSI Github)

• Frameworks: dbt, Pentaho, bonobo

• Airflow 
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Vocabulary Update

Liam Glueck



Vocabulary Update

How often do you need to update your OMOP vocabularies?
● Every 6 months, a new vocabulary is released. 

○ Every February & August

What changes take place between each vocabulary version?
● This varies depending on the release:

○ Feb 2026: RxNorm, ATC & CPT4 updates and more.
○ Aug 2025:  Race/Ethnicicty, LOINC, SNOMED & ICD updates and more.
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Vocabulary Update

What can you do to update (already made) custom mapping 
files?

What tools can help you with this?
- Update your vocabulary in Usagi, manual approve new concepts

- Use Kotobuki to update your mappings automatically
- Github: https://github.com/thehyve/kotobuki
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https://github.com/thehyve/kotobuki


Kotobuki

● Search algorith uses concept relationships to find 
non-standard to standard mappings.

● Can handle one-to-many mappings and homonym search.

● Provides new mappings as well as mapping paths

● Can be used with CLI or via python. 
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CDM Release 
Comparison

Maxim Moinat



Harmonisation is not one-off

● Update with more recent data

● Add more sources

● Improve data quality
○ Expand vocabulary mappings

○ Adapt to (new) conventions, e.g. observation period

● New OMOP CDM version

● Review each new release, and compare
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Comparing results

● New DQD failures?

● Decrease in records, where increase expected?

● Drastic change in target concept count
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Ares - Combine and compare results from Achilles 
and DQD

78



79



Thanks for your Attention!


