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Agenda

• Promoting 2025 APAC Symposium

• Scientific Forum

– CDM for oncology & AI-empowered clinical oncology data structure 
by Subin Kim
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Proposed Timeline for Collaborators Showcase
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• Registration will be announced soon so stay tuned! 

Abstract Submission Review by Scientific 
Committee

Notification of 
acceptance

Symposium

Aug 4 – Sep 7
Aug 8 – Oct 6

Oct 7-9 APAC WG workshop Oct 17 Dec 6 - 7



Brief Report Submission
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Submissions are open! 
All submissions are due September 7

Now Available!!



2025 OHDSI APAC Symposium Agenda (Tentative)

Updates & Studies 💻

• OHDSI APAC and Regional Chapter updates

• 2025 APAC Studies: Overviews and Results

• Real-world Data Developments in China

Discussions & Presentations 💬

• Cross-community Panel Discussion

• Collaborator Showcase: Poster 
Presentations and Lightning Talks
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Day 1 (Dec 6) Day 2 (Dec 7) 

Tutorial Sessions 📚 - tbc
• Introduction of OHDSI/OMOP

• OMOP CDM and Vocabulary

• ETL

• Analytics 
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Challenges in standard OMOP CDM in oncology research



Problem 1: Cancer needs more detail

• Granularity

Normal Condition

Most normal conditions are defined by three main di

mensions implicitly, plus some extra attributes

Cancer

- Cause is not known, but morphology and topology are detailed and explicit

- The many tumor attributes (modifiers) are also explicit and well defined



Problem 1: Cancer needs more detail

• Research question

• “What is the progress-free survival of patients with metastatic non-small cell lung cancer 

with confirmed MET exon 14 skipping who received oral capmatinib as first-line?”



Problem 1: Cancer needs more detail

• Research question

• “What is the progress-free survival of patients with metastatic non-small cell lung cancer 

with confirmed MET exon 14 skipping who received oral capmatinib as first-line?”

Concept Category

Lung Anatomical site

Non-small cell Histology

Metastatic disease Tumor attribute

MET exon 14 skipping Genomic variant

First line treatment Treatment episode

Capmatinib Regimen

Progression Disease episode

Mostly unavailable 
in the standard CDM



Problem 2: Chemotherapy is Not Standardized in CDM

• Chemotherapy is administered in complex, multi-cycle schedules

• Personalized regimens increase the complexity of standardization

Common treatment

Treatment on regimen



Problem 2: Chemotherapy is Not Standardized in CDM

• Example: FOLFOX (Fluorouracil, Leucovorin, Oxaliplatin) up to 6 cycles



Problem 3: Abstraction of episodes from clinical events

• A need to track patients’ trajectory, but not supported in the source data 

• Disease episode (diagnosis to incidence of outcomes)

• Treatment episode



Oncology CDM Extension



Oncology CDM Extension

• Cancer Disease Model

• Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers 

(One-to-many connection between them) 

• Cancer Treatment Model 

• Composite Level (Treatment Episodes) or Individual Level (standard OMOP)

• Cancer Episode Model 

• Continuous periods of disease or treatment with distinct clinical meaning

• Composed of multiple events 

• Essential for conducting cancer research 

Belenkaya, R., et al., JCO Clinical Cancer Informatics (2021).
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Cancer Disease Model

• Base Diagnosis 

• Topography + Histology

• Diagnostic Modifiers

• Staging/Grading

• Topography

• Histological pattern

• Dimension

• Extension/Invasion

• Metastasis

• Margin

• Biomarker



• Solution: ICD-O-3

ICD-10

C18.7
Malignant neoplasm of

sigmoid colon

ICD-O-3

8140/3-C18.7
Histology ICD-O + Location ICD-O

(Morphology + Topology)

Adenocarcinoma, NOS, of sigmoid colon

Cancer Disease Model



• Mapping base diagnosis into Condition_Occurrence table

Cancer Disease Model

Field Content

condition_occurrence_id 123456789

person_id 10001

condition_concept_id 44504380

condition_start_datetime 2025-07-04

condition_type_concept_id 32535

condition_source_value 8140/3-C18.7 

condition_source_concept_id 44504380

Base diagnosis in Condition_Occurrence table

OMOP Concept ID

ICD-O-3



• Diagnostic Modifiers in CDM & Vocabulary

– CDM: MEASUREMENT, Domain “Measurement”

– Vocabulary 

 Standard Modifier concepts - from designated “Cancer Modifier” vocabulary

Cancer Disease Model



• Diagnostic Modifiers in CDM & Vocabulary

– CDM: New columns for modifiers in measurement table to link with condition_occurrence table

Base Diagnosis

Modifier

Modifier

Modifier

Modifier

CONDITION_OCCURRENCE

PK condition_occurrence_id MEASUREMENT

FK

FK

measurement_event_id

meas_event_field_concept_id

Cancer Disease Model



Oncology CDM Extension

• Cancer Disease Model

• Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers 

(One-to-many connection between them) 

• Cancer Treatment Model 

• Composite Level (Treatment Episodes) or Individual Level (standard OMOP)

• Cancer Episode Model 

• Continuous periods of disease or treatment with distinct clinical meaning

• Composed of multiple events 

• Essential for conducting cancer research 
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Composite Treatment Individual Treatment

Chemotherapy Regimen
Gemcitabine-Cisplatin

Chemotherapy Cycle
Cycle 1

Drug Exposure
Cisplatin

Drug Exposure
Gemcitabine

Individual radiotherapy
Proton treatment delivery; intermediate

Surgical therapy
Transurethral resection of bladder neoplasm

Radiation therapy
External beam radiotherapy

Surgical therapy
Transurethral resection of bladder neoplasm

Procedures

Drugs

Cancer Treatment Model 



Composite Treatment Individual Treatment

Chemotherapy Regimen
Gemcitabine-Cisplatin

Chemotherapy Cycle
Cycle 1

Drug Exposure
Cisplatin

Drug Exposure
Gemcitabine

Individual radiotherapy
Proton treatment delivery; intermediate

Surgical therapy
Transurethral resection of bladder neoplasm

Radiation therapy
External beam radiotherapy

Surgical therapy
Transurethral resection of bladder neoplasm

Procedures

Drugs

Need to standardize

Cancer Treatment Model 



Warner, J. L., et al., Journal of biomedical informatics (2019).

Cancer Treatment Model 



Cancer Treatment Model 



Oncology CDM Extension

• Cancer Disease Model
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(One-to-many connection between them) 

• Cancer Treatment Model 
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Cancer Episode Model

• Episode Model

– What are Episodes?

– Why do we need them? 

• Continuous periods of disease or treatment that have distinct clinical 
meaning and are composed of multiple events, e.g.

• Progressive Disease Episode

• Treatment Regimen

 Overall and Progression-Free Survival (OS, PFS)

 Time to progression



Cancer Episode Model

• New table: EPISODE

Type of episode  

(e.g. regimen, disease)

Concept for episode



• Disease Episodes in OMOP CDM

• Parent Episode: 

• Overarching disease episode: Covers the entire cancer duration

• Children Episodes: 

• Disease extent: confined, invasive, metastatic

• Disease dynamic: remission, stable, progression

Overarching             /             Extent             /             Dynamic

Cancer Episode Model



Cancer Episode Model

• Disease Episodes in OMOP CDM

Initial Diagnosis

Bladder cancer

Procedure

TURBT

F/U

No sign of tumor

F/U

Recurrence of bladder cancer

Procedure

Radical cystectomy
Treatment 

adjuvant 

cisplatin + gemicitabin 

F/U

Metastasis in lungs
Death

Overarching Disease Episodes

Time to metastasis

Time to recurrence



AI-empowered 
clinical oncology data structure



Challenges of EHR for Oncology CDM

• Cancer-specific data is unstructured in EHR

• Challenges to standardize clinical data into Oncology CDM

Cancer Modifiers

• Staging/Grading

• Topography

• Histological pattern

• Dimension

• Extension/Invasion

• Metastasis

• Margin

• Biomarker



Generative LLM can extract cancer data

• Generative LLMs are being actively studied for their potential to extract cancer-

related data



NLP pipeline

• Objective: To extract and structure cancer modifiers

Name of Operation

Lung, right upper lobe, lobectomy 

Pathological Diagnosis

Lung, right upper lobe: 

Adenocarcinoma

Tumor size: 2.6x2.3cm

Lymphovascular invasion: Present

{

"Finding": [

{

"ID": 1,

"Location": "Lung, right upper   lobe",

"Procedure": "Lobectomy",

"Main diagnosis": "Adenocarcinoma",

"Size": "2.6x2.3cm",

"Finding-specific information": {

"Lymphovascular invasion": "Present"     

}

}

{

"Finding": [

{

"ID": 1,

"Procedure": {

"evidence": "Lobectomy",

"answer": "Lobectomy",

"confidence": 1

},

"Location": {

"evidence": "Lung, right upper lobe",

"answer": "Lung",

"confidence": 1

},  …

Category Answer

Procedure Lobectomy

Histologic type Adenocarcioma

Dimension of tumor 2.6

Lymphovascular invasion Present

Raw data Parsing Extraction Structuring



• Objective: To extract and structure cancer modifiers

NLP pipeline

Name of Operation

Lung, right upper lobe, lobectomy 

Pathological Diagnosis

Lung, right upper lobe: 

Adenocarcinoma

Tumor size: 2.6x2.3cm

Lymphovascular invasion: Present

{

"Finding": [

{

"ID": 1,

"Location": "Lung, right upper   lobe",

"Procedure": "Lobectomy",

"Main diagnosis": "Adenocarcinoma",

"Size": "2.6x2.3cm",

"Finding-specific information": {

"Lymphovascular invasion": "Present"     

}

}

{

"Finding": [

{

"ID": 1,

"Procedure": {

"evidence": "Lobectomy",

"answer": "Lobectomy",

"confidence": 1

},

"Location": {

"evidence": "Lung, right upper lobe",

"answer": "Lung",

"confidence": 1

},  …

Category Answer

Procedure Lobectomy

Histologic type Adenocarcioma

Dimension of tumor 2.6

Lymphovascular invasion Present

Raw data Parsing Extraction Structuring

Parsing & Extraction with Open-source LLM



NLP pipeline

• Step 1: Parsing

• Classify the entire clinical text into four domains: Finding, Lymph node, Biomarker, Others

Name of Operation
Lung, right upper lobe, lobectomy 

Pathological Diagnosis
Lung, right upper lobe: 
Adenocarcinoma

Tumor size: 2.6x2.3cm
Lymphovascular invasion: Present

{
"Finding": [

{
"ID": 1,
"Location": "Lung, right upper   lobe",
"Procedure": "Lobectomy",
"Main diagnosis": "Adenocarcinoma",
"Size": "2.6x2.3cm",
"Finding-specific information": {
"Lymphovascular invasion": "Present"     

}
}

{
"Finding": [

{
"ID": 1,
"Procedure": {
"evidence": "Lobectomy",
"answer": "Lobectomy",
"confidence": 1

},
"Location": {
"evidence": "Lung, right upper lobe",
"answer": "Lung",
"confidence": 1

},  …

Category Answer

Procedure Lobectomy

Histologic type Adenocarcioma

Dimension of tumor 2.6

Lymphovascular invasion Present

Raw data Parsing Extraction Structuring



NLP pipeline

• Step 2: Extraction

• Extract cancer-specific modifiers and convert into JSON format

Name of Operation
Lung, right upper lobe, lobectomy 

Pathological Diagnosis
Lung, right upper lobe: 
Adenocarcinoma

Tumor size: 2.6x2.3cm
Lymphovascular invasion: Present

{
"Finding": [

{
"ID": 1,
"Location": "Lung, right upper   lobe",
"Procedure": "Lobectomy",
"Main diagnosis": "Adenocarcinoma",
"Size": "2.6x2.3cm",
"Finding-specific information": {
"Lymphovascular invasion": "Present"     

}
}

{
"Finding": [

{
"ID": 1,
"Procedure": {
"evidence": "Lobectomy",
"answer": "Lobectomy",
"confidence": 1

},
"Location": {
"evidence": "Lung, right upper lobe",
"answer": "Lung",
"confidence": 1

},  …

Category Answer

Procedure Lobectomy

Histologic type Adenocarcioma

Dimension of tumor 2.6

Lymphovascular invasion Present

Raw data Parsing Extraction Structuring



What to extract?

• Target Cancer Types: Colorectal, Breast, and Lung Cancers



What to extract?

• Extracted variables for colorectal cancer patients

No. Category

1 Procedure

2 Location

3 Histologic type

4 Histologic grade

5 Dimension

6 Depth of invasion

7 Resection Margin

8 Lymphovascular invasion

9 Perineural invasion

10 Lymph node stations

11 Number of lymph nodes with metastasis

12 Number of lymph nodes with examined

13 Tumor deposit

No. Category

14 Tumor budding

15 Microsatellite instability

16 MLH1

17 MSH2

18 PMS2

19 MSH6

20 KRAS

21 NRAS

22 BRAF

23 EGFR

24 Mitotic count

25 Ki-67 index



NLP pipeline



NLP pipeline

• Step 3: Structuring

• Convert data from JSON format to a structured tabular format

Name of Operation
Lung, right upper lobe, lobectomy 

Pathological Diagnosis
Lung, right upper lobe: 
Adenocarcinoma

Tumor size: 2.6x2.3cm
Lymphovascular invasion: Present

{
"Finding": [

{
"ID": 1,
"Location": "Lung, right upper   lobe",
"Procedure": "Lobectomy",
"Main diagnosis": "Adenocarcinoma",
"Size": "2.6x2.3cm",
"Finding-specific information": {
"Lymphovascular invasion": "Present"     

}
}

{
"Finding": [

{
"ID": 1,
"Procedure": {
"evidence": "Lobectomy",
"answer": "Lobectomy",
"confidence": 1

},
"Location": {
"evidence": "Lung, right upper lobe",
"answer": "Lung",
"confidence": 1

},  …

Category Answer

Procedure Lobectomy

Histologic type Adenocarcioma

Dimension of tumor 2.6

Lymphovascular invasion Present

Raw data Parsing Extraction Structuring



NLP pipeline

• Preliminary Result

Type No. of reports No. of category Accuracy (%) Precision (%) Recall (%)

Colorectum 100 1,637 98.4 98.8 99.6

Breast 100 2,614 96.5 96.7 99.9

Lung 100 1,528 93.8 94.1 99.7



Mapping extracted values to OMOP CDM

Extracted data will be coverted to OMOP CDM



• Determine vocabulary for each cancer modifier

Mapping extracted values to OMOP CDM

Category Domain Vocabulary

Diagnosis Condition ICD-O-3

Topography
Measurement Cancer Modifier

Measurement Cancer Modifier

Histology Observation SNOMED

Grade Observation SNOMED

Dimension Measurement Cancer Modifier

Invasion Measurement Cancer Modifier

Resection margin Measurement Cancer Modifier

Lymph node 
metastasis

Measurement SNOMED

Observation SNOMED

Biomarker Measurement

OMOP Genomic

LOINC

NAACCR

T stage Measurement Cancer Modifier

N stage Measurement Cancer Modifier

Category Domain Vocabulary



• Determine vocabulary for each cancer modifier

Mapping extracted values to OMOP CDM



PK procedure_occurrence_id PK note_id PK note_nlp_id

FK person_id FK person_id FK note_id

FK procedure_concept_id note_date FK section_concept_id

procedure_date note_datetime snippet

procedure_datetime FK note_type_concept_id "offset"

procedure_end_date FK note_class_concept_id lexical_variant

procedure_end_datetime note_title FK note_nlp_concept_id

FK procedure_type_concept_id note_text FK note_nlp_source_concept_id

FK modifier_concept_id FK encoding_concept_id nlp_system

quantity FK language_concept_id nlp_date

FK provider_id FK provider_id nlp_datetime

FK visit_occurrence_id FK visit_occurrence_id term_exists

FK visit_detail_id FK visit_detail_id term_temporal

procedure_source_value note_source_value term_modifiers

FK procedure_source_concept_id note_event_id

modifier_source_value FK note_event_field_concept_id

AlsUnitNo PthoNo description Domain ID Category Values

answer measurement_id

evidence FK person_id

confidence FK measurement_concept_id

answer measurement_date

evidence measurement_datetime

confidence measurement_time

answer FK measurement_type_concept_id NLP (32858)
evidence FK operator_concept_id

confidence value_as_number

answer FK value_as_concept_id

evidence FK unit_concept_id

confidence range_low

answer range_high

evidence FK provider_id

confidence FK visit_occurrence_id

answer FK visit_detail_id

evidence measurement_source_value

confidence FK measurement_source_concept_id

answer unit_source_value

evidence FK unit_source_concept_id

confidence value_source_value

answer measurement_event_id

evidence FK meas_event_field_concept_id

confidence

Details MEASUREMENT

PROCEDURE_OCCURRENCE NOTE NOTE_NLP

Prompt

2700517 SS1932958

**Name of  Operation**

Colon, sigmoid, laparoscopic

anterior resection

**Pathological Diagnosis**

Status post endoscopic mucosal

dissection (See SS19-27461)

Main diagnosis: Adenocarcinoma,

moderately dif ferentiated,

residual, microscopic

◇ Location: Sigmoid colon

◇ Size: 0.2x0.2cm

◇ Depth of  invasion: Invades

through the muscularis propria

into pericolorectal tissues (pT3)

◇ Resection margin

Proximal: Free of  carcinoma

(safety margin: 7.0cm)

Distal: Free of  carcinoma (safety

margin: 5.0cm)

Circumferential: Free of  carcinoma

(safety margin: 1.0cm)

Separately sent, proximal and

distal: Free of  carcinoma

◇ Lymph nodes, regional (1/7):

Metastasis in 1 out of   7  regional

lymph nodes (pN1a)

◇ Lymphovascular invasion: Not

identif ied

◇ Perineural invasion: Not

identif ied

[Additional Report]

1. KRAS mutation

Finding 1

Sigmoid colon

Sigmoid colon

1

Histologic type

Ademnocarcinoma, not otherwise specified

Adenocarcinoma, moderately differentiated, residual, microscopic

1

Location

0.2

Size: 0.2x0.2cm

1

General

Lymphovascular invasion

Not identified

Lymphovascular invasion: Not identified

1

KRAS mutation

Dimension of tumor

Mutation detected: KRAS G12S (GGT>AGT) Mutation

KRAS mutation (Pyrosequencing): KRAS G12S (GGT>AGT) Mutation

1

Lymph Node 1

Location

Regional, NOS

Location: Regional

1

Number of metastasis node

1

Number of metastasis node: 1

1

Number of examined node

7

Number of examined node: 7

1

1 2

3

4

5



ETL Case



ETL Case



[NOTE_NLP][NLP results table]



ETL Case

[NOTE_NLP]

[Measurement]



ETL Case

[NOTE_NLP]

[Measurement]



Take-Home Message

• Oncology research requires a more granular and structured data

• The OMOP CDM extension introduces detailed models for diagnosis, treatment, and 

clinical episodes

• Generative LLMs enable scalable extraction of cancer data from unstructured clinical 

text

• Together, these innovations pave the way for efficient, reproducible, and collaborative 

cancer research




