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EHR data over 20 years in  
a centralized data warehouse


• 2.5M total patients


• 49M clinic visits


• 1.9M admissions


• 140M diagnoses


• 235M lab


• 104M drug events

Siriraj’s Data and Challenges
pre-OMOP
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2º Data Usage

- Research

- Data Analytics

(mainly Tableau)

Takes time to prepare data

(inclusion/exclusion criteria + formatting)

Takes time to analyze data

Can’t effectively share 
analytics scripts/

dashboards

Can’t let researchers access raw EHR data 
(privacy, security, messiness) Irreproducible research,


Less trust in results

Most of the time researchers want quick feasibility assessment

Network research 

studies 😫



Siriraj believes OMOP CDM can help
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OMOP 
CDM

2º Data Usage

- Research

- Data Analytics

(mainly Tableau)

Takes time to prepare data

(inclusion/exclusion criteria + formatting)

Takes time to analyze data

Sharable analytics  
scripts/dashboards

Can’t let researchers access raw EHR data 
(privacy, security, messiness) Reproducible research,


More trust in results

Most of the time researchers want quick feasibility assessment

Structured data structure

with proper de-identification

ATLAS helps cohort generation

i2b2 helps feasibility assessment

GenAI helps SQL code generation Use publicly available codes:


Official HADES R libraries,

Community contribution

Network research 

studies 😍



OMOP CDM vs HL7 FHIR
They address different purposes
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Observational Medical Outcomes 
Partnership Common Data Model  

(OMOP CDM)
vs

Health Level International (HL7) 
Fast Healthcare Interoperability 

Resources (FHIR) 

Store data and enable reproducible 
observational retrospective studies Main Purpose Exchange health information for 

services

Relational Database 🗂 Data format JSON Document 📑

Researchers

RWD Surveillance Target Users Clinicians


Providers

2009 1st released 2014



Siriraj Data Team
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+3

+2

+3

+2



Siriraj Timeline
We did not spend full efforts throughout the years, i.e., Timeline could be shortened 
1. 2020: Found OMOP CDM


2. 2021: Joined ETL workshop by OHDSI APAC (Mui, Seng Chan, Selva, Jing) 


3. 2021: Mapping our data warehouse structure to OMOP CDM (Data Scientists + Data Analysts; mapping 
docs)


4. 2022: Data Transformation v1 (Data engineers; work presented at OHDSI Symposium 2022)


5. 2023: Data Transformation v2 (rewrote the conversion logic from scratch) + Data anonymization (SANT)


6. 2024 


6.1.Data Transformation v3 (migrate from dbt to SQLMesh)


6.2.Prototypes with research projects (Clinical researchers)


6.3.Secure Research Environment


6.4.Atlas Deployment


6.5.More code mapping
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Data Conversion into OMOP CDM

1. Mapping Documentation: Well-structured Thoughts from deep understanding in


1.1.Source data structure 


1.2.OMOP CDM


1.3.Clinical meaning behind data


1.4.Expectation of researchers


2. Mapping Code: Well-structured SQL Scripts for ETL


2.1.Extraction


2.2.Transformation


2.3.Loading
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ETL Tool presented 

at OHDSI Global Symposium 2022


(see next slide for the poster)

Currently migrating to SQLMesh

and will be sharing lessons learned

DW DW
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Suggested Order of Conversion
modifiable
1. Local concept master


2. person


3. visit_occurrence


4. observation_period


5. location


6. care_site


7. provider


8. death


9. condition_occurrence


10.observation


11.procedure_occurrence


12.drug_exposure


13.condition_era


14.drug_era


15.measurement


16.cost


17.payer_plan_period
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Code Mapping
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Siriraj Standard Concepts

Condition

(Diagnosis) ICD-10-TM SNOMED, ICDO3

Procedure ICD-9-CM SNOMED, CPT4, HCPCS, ICD10PCS, 
ICD9Proc, OPCS4

Measurement

(Lab)

Thai Medicines Terminology (TMT)  
-> SNOMED-CT structure SNOMED, LOINC

Drug Thai Medical Laboratory Terminology 
(TMLT) -> LOINC code RxNorm, RxNorm Extension, CVX



Lessons Learned
1. OMOP CDM can be daunting at first sight. But its core idea is easy to grasp. Then, its vast details will 

intimidate you again …for good.


2. Data transformation/conversion requires understanding in source EHR data, OMOP CDM, clinical 
meaning of data, and expectations of the data for research purposes. 


2.1.The clinical and research understandings are mostly tacit knowledge. 


3. Local concept codes are just fine for early internal research.


4. DQD helps basic QC, but needs willing clinical researchers to go through data quality in depth.


5. Need to engage researchers on the new way of working.


5.1.old way: asked data analysts to prepare data into a specific format, time-consuming for both 
analysts and researchers, lacks granular details of data


5.2.new way: researchers have more efficient access to granular data, GUI tools (ATLAS+i2b2) help 
filter wanted data, GenAI knows OMOP CDM structure well to help write code to format data as 
needed
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What’s next at Siriraj
1. Researchers Engagement


1.1.Eating our own dog food


1.2.Early adopters


2. Increase Organizational Capacity, e.g.,


2.1.Johns Hopkins


2.2.Stanford


3. Release our tools/resources publicly


3.1.code on GitHub: http://github.com/
sidataplus 


3.2.handbook: https://omop.sidata.plus 
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http://github.com/sidataplus
http://github.com/sidataplus
https://omop.sidata.plus


What’s next in Thailand
OHDSI Thailand Chapter

￼13Please reach me at natthawut.adu@mahidol.edu, 02 4141 369

202 ?
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