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Project Overview

Objectives
- To accomplish OHDSI APAC’s 2024 OKRs

- To build ETL knowledge within the APAC community
1

Candidate
PASAR, a Singaporean perioperative database2

Method
Remote, federated community-wide ETL3

Duration
August 1 – November 7, 2024 (3.5 months, 14 weeks)4
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About PASAR

• Perioperative and Anesthesia Subject 
Area Registry (PASAR) established by 
Singapore General Hospital (SGH)

• Covers all patients who undergo 
surgery at SGH

• Consists of 153,312 admissions and 
168,977 operation sessions between 
2016 to December 2022

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10834714/
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Special thanks to SGH team, especially
Professor Hairil Rizal and Dr. Yuhe Ke for their support!

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10834714/


Project Team

Natthawut ‘Max’ AdulyanukosolㆍBoon Sheng LimㆍShreema S RaoㆍMuhd Zulfadli Hafiz Ismail 

ㆍBurin BoonwatcharapaiㆍNaphat ‘Aut’ PermpredanunㆍYoshihiro AoyagiㆍBalachandran 

ElangovanㆍYizhi DongㆍLydia LiuㆍEvelyn GohㆍSatish Kumar AnbazhaganㆍSteven Yongㆍ

Jiawei QianㆍAfreen Chitwadgi SikandaraㆍNongnaphat WongpiyachaiㆍSornchai Manosonㆍ

Chinapat OnprasertㆍAlicia KohㆍHengxian JiangㆍErwin Tantosoㆍ Brandan TanㆍSukatat 

LeknimitㆍYong Zhe LimㆍMun Chun ChowㆍGyeol SongㆍQi YangㆍLakshmi Kudendranㆍ

Leong Hui WongㆍKosuke TanakaㆍKrittaphas ChaisutyakornㆍLiying PeiㆍShigemi Matsumoto 

ㆍCynthia SungㆍAsif SyedㆍElisabeth E. ParkㆍKeiko AsaoㆍSantan MaddiㆍKarthik Seetharaman

Team of 39 volunteers around the globe!
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Special thanks to NUS team led by Professor Mengling Feng!



Project Management Team
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Logistics: Environment

• Used existing/new channels under OHDSI APAC’s Teams environment

• Public channels were used to accommodate both volunteers and 
observers who signed up to learn

• Also leveraged Teams chat function for direct messages and group chats
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Used for general community-facing meetings 
(community calls)

Used for sprint reviews (scientific forums)

Central channel for archiving of final project-related 
documentations

Team channels for archiving of working documents and 
hosting of individual team meetings and discussions



Logistics: Data

• Google Cloud Platform (GCP) was used to host data for the project

• All volunteers were requested to consent to a data use agreement 
before data access was granted

• 10-case sample data was initially provided due to delay in administrative 
processes and mainly used by the data analysis team for preparation of 
ETL specifications

• Unique codes from designated fields and their frequencies were 
extracted from the full data for the vocabulary mapping team

• ~1,000-case sample data was additional provided about a month later 
and mainly used by the ETL team to develop and test ETL
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Timelines and Meetings
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Sep Oct Nov

Sprint 1
Review
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Review
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Review

Project
Status Update

Project
Status Update
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Review
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Project
Kickoff

Aug

Project
Closeout

Sprint 1 (2 weeks) Sprint 2 (3 weeks) Sprint 3 (2 weeks) Sprint 4 (2 weeks) Sprint 5 (2 weeks) Sprint 6 (3 weeks)

Intended for project participants (volunteers/observers)

Intended for overall APAC community

CC ESF

ASF

CCESF

ESF ESFASF ASF

ESF = existing APAC Scientific Forum = ad hoc APAC Scientific Forum = APAC Community CallASF CC



Data Analysis Team



Data Analysis Process
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Scan Output: Identify Distinct Values
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ETL Mapping Document
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ETL Specification @ Github



ETL Team



Setup

• SQL & Python sub teams created within ETL group

• 2 GCP VMs for each sub team

• 1 common Postgres Cloudsql Instance - With 3 schemas for Pasar 1% data and 
OMOP schemas created

• Separation of concerns with ssh access, VS Code, python virtual environment and 
local git for each user – Compliant with DUA

• Common Python ETL Framework developed 
– for a structured coordinated development among ETL members

– Preload dependencies such as Athena Vocabulary data and source_to_concept_map

– Run the whole pipeline for all the tables together with a single command
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Highlights

• 19 OMOP clinical tables ETL pipeline implemented

• Additionally support ingestion of 4 Vocabulary 
tables

• Total records ~14 million

• Total time taken ~1 hour

• 25 Pull requests merged, 1 final fixes pending 
merge

• 12 contributors, ~150 commits, 75 files added

• Constraints enabled except for Concept & 
Procedure Occurrence tables – CPT4 Codes

• ~40 DQD QA issues resolved
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Ingestion Statistics

Clinical Table Records count Time Taken

cdm_source 1 .08s

care_site 111 .46s

provider 872 .1s

person 999 .29s

observation_period 999 .42s

death 143 .4s

visit_occurrence 1,600 .18s

visit_detail 268 3.17s

condition_occurrence 26,464 39.9s

condition_era 4,193 1.78s

drug_exposure 26,065 2.65s

drug_era 6,793 28.5s

procedure_occurrence 10,074 .89s

device_exposure 132 1s

observation 1,161,982 105.2s

note 3,869 .99s

specimen 52,690 2.85s

measurement 12,659,065 3905s
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Total Clinical Records Total Time Taken

13,956,320 ~1 hour 8 minutes

Vocabulary table Records count Time 
Taken

source_to_concept_map 3053 20s

concept 6,372,686 182.5s

concept_ancestor 77,386,059 100.4s

concept_relationship 40,883,488 115s



Vocabulary Mapping Team



Tool: USAGI

• Little knowledge of OMOP 
standardized vocabularies and 
mapping process

• Training session to familiarize team 
on how to use USAGI

• Utilized USAGI to map source codes 
to OMOP concept_ids

• Additional peer review
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Mapping Results

• Prioritized mapping by sorting codes 
by descending order of frequency

• Targeted 95% mapping rate by code 
frequency

• Categorized mapping files based on 
difficulty level (e.g., requirement of 
pharmaceutical/clinical knowledge)

• Assigned mappings to volunteers’ 
expertise/capabilities

• For surgery codes, assigned multiple 
resources due to importance of data
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Name of the file Assigned to Status
intraop_aimsvitals_vitalcode Liying Pei Complete
intraop_drugdrug_group1 Leong Hui Wong Complete
intraop_drugmed_group1 Leong Hui Wong Complete
intraop_nurvitals_group1 Lakshmi Kubendran Complete

intraop_operation_group1
Liying Pei, Shigemi Matsumoto,

Kosuke Tanaka, Qi Yang, Asif Syed,
Elizabeth E. Park, Keiko Asao

Complete

postop_clindoc_group1 Qi Yang Complete
postop_info_group1 Leong Hui Wong Complete
postop_lab_testdesc Lakshmi Kubendran Complete
postop_labmicro_antibioticname

Not Mapped
postop_labmicro_microresulted
proceduredescription

postop_labmicro_organismdescription
postop_labsall_group1 Lakshmi Kubendran Complete
postop_pacu_group1 Kosuke Tanaka Complete
postop_renal_group1 Asif Syed Complete
preop_char_allergyinformation Lakshmi Kubendran Complete
preop_char_gender Qi Yang Complete
preop_char_race Qi Yang Complete
preop_lab_prepoplabtestdescription Lakshmi Kubendran Complete
preop_radiology_procedurename Qi Yang Complete
Surgical specialty Lakshmi Kubendran Complete



Quality Assurance Team



Goals

• Evaluate the quality of the data mapped to OMOP CDM in the 
ETL process

• Ensure the quality of the data meets certain % threshold
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QA Journey
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QA Journey
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Creation of 
the script to 
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Data Quality

PASAR OMOP CDM Data Quality is 98%
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Data Quality Assets

• Scripts and results are available on github
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https://github.com/SantanM/qa-pasar


Thank you!


