APAC Scientific Forum

V

OHDS

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

2025.08.07




Agenda

* Promoting 2025 APAC Symposium
* Scientific Forum

— CDM for oncology & Al-empowered clinical oncology data structure
by Subin Kim



F 2025 OHDSI APAC Symposium

.‘E_
-

's




Proposed Timeline for Collaborators Showcase

Aug 8 -0ct 6
Aug4-Sep7 Oct 7-9 APAC WG workshop Oct 17 Dec6-7
Abstract Submission Review by Scientific Notification of Symposium
Committee

acceptance

e Registration will be announced soon so stay tuned!



Brief Report Submission

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

2025 0 H DSI APAC COI I aborator Who We Are v Updates & News v Standards Software Tools v Network Studies v
Sh owcase B rief Report Su bmissi on Form Community Forums v Education v New To OHDSI? v Community Calls v Past Events v

Now Available!!

OHDSI

Thank you for your interest in the 2025 OHDSI APAC Collaborator Showcase! We are Wotkaxoups & 2021 (Onr Sctsncy SnunaERepail SEn Eee

delighted that you are considering joining our research community and presenting your

work at this year's symposium. The 2025 OHDSI APAC Symposium will be held in person Support & Sponsorship 2025 Global Symposium v 2025 Africa Symposiu
December 6-7 at the Shanghai Jiao Tong University in Shanghai, China.

Please take a few minutes to fill out this submission form to help the OHDSI APAC 2025 APAC Symposium Github YouTube Twitter Linkedin Ne
Scientific Review Commitiee better understand your work. The deadline to submit your
brief report is September 7. You will receive a confirmation email of your responses upon
completion. If the committee has selected your work to be presented at this year's
symposium, you will be notified via email by October 17.

Submissions are open!
Should you need to change your responses to any of the questions on this form, please . .
click on the "Edit response” button in the confirmation email you received. Should you AI I Su b missions are d ue se ptem ber 7

submission will be removed, and you will need to submit again with the revised PDF.
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2025 OHDSI APAC Symposium Agenda (Tentative)

Day 1 (Dec 6) Day 2 (Dec 7)

Tutorial Sessions Wi - tbc Updates & Studies 5

«  Introduction of OHDSI/OMOP *  OHDSI APAC and Regional Chapter updates
«  OMOP CDM and Vocabulary * 2025 APAC Studies: Overviews and Results
e ETL *  Real-world Data Developments in China

e Analytics Discussions & Presentations @

. Cross-community Panel Discussion

. Collaborator Showcase: Poster
Presentations and Lightning Talks
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clinical oncology data structure
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Challenges in standard OMOP CDM in oncology research




Problem 1: Cancer needs more detall

« Granularity

Granulomatous infection Lung
morphology topology (site)
CONDITION

caTse

Mycobacterium tuberculosis

Normal Condition

Most normal conditions are defined by three main di

mensions implicitly, plus some extra attributes

Carcinoma, NOS Breast, NOS
morphology topology (site)
lIB: T2-N1-M0 —stage—  CONDITION  —HER2 status— Positive
/ distant metastases
grade

size
[ effected lymph nodes

G3: High None

45 mm 4

Cancer

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

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

NIVERSITY



Problem 1: Cancer needs more detall

« 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 detall

« 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
O

== )
Medication

Treatment on regimen

Benefits

e 1) Enhance clinical outcome
o E m 2) Reduced risk of complications
‘ N m 3) Reduced risk of side effects

4) Toxicity issues

1st cycle 2nd cycle 3rdcycle 1stcycle




Problem 2: Chemotherapy is Not Standardized in CDM

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

Regimen
Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6
Fluorouracil Fluorouracil Fluorouracil Fluorouracil Fluorouracil Fluorouracil
Leucovorin Leucovorin Leucovorin Leucovorin Leucovorin Leucovorin
Oxaliplatin Oxaliplatin Oxaliplatin Oxaliplatin Oxaliplatin Oxaliplatin

) YONSEI

Mostly not available

Y/ UNIVERSITY



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

1st disease occurrence Remission Progression Stable disease Progression

Diagnosis Treatments

15! treatment course 2nd treatment course 3@ and 4th treatment courses




Oncology CDM Extension




Oncology CDM Extension

e 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

Extending the OMOP Common Data Model and
- Standardized Vocabularies to Support
Observational Cancer Research

« Essential for conducting cancer research

Rimma Belenkaya, MA, MS'; Michael J. Gurley, BA?; Asieh Golozar, MD, PhD?; Dmitry Dymshyts, MD*; Robert T. Miller, MS®;
Andrew E. Williams, PhDS; Shilpa Ratwani, CS, MBA’; Anastasios Siapos, MS7; Vladislav Korsik, MD*; Jeremy Warner, MD, MSS;
W. Scott Campbell, PhD, MBA®; Donna Rivera, PharmD, MS'?; Tatiana Banokina, MS*; Elizaveta Modina, Ms*; Shantha Bethusamy, MS?;

OT]Ie MOTIAQI @

-

(D Henry Morgan Stewart, PhD”; Meera Patel, MD*; Ruijun Chen, MD, MA**, Thomas Falconer, MS!; Rae Woong Park, MD, PhD'?;
“" " Seng Chan You, MD'%; Hokyun Jeon, M$'2; Soe Jeong Shin, MS'2; and Christian Reich, MD, PhD?

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




Oncology CDM Extension

e Cancer Disease Model

« Cancer Diagnosis: Base Diagnosis + Diagnostic Modifiers
(One-to-many connection between them)

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



Cancer Disease Model

* Base Diagnosis
« Topography + Histology

Topology m

- Diagnostic Modifiers <

« Staging/Grading Histology

« Topography

Adenocarcinoma
Cancer Diagnosis

« Histological pattern =~ « e e et s s e skttt
_ _ Cancer Diagnostic
* Dimension Modifiers

) i Bi k Stage
. Extension/Invasion S e -

« Metastasis
o . * TNM pathological stage, Tumor (T)
. I\/Ial‘gin [ MET ex 14 Skipping mutation ] [ * TNM pathological stage, Node [N) }

* TNM pathological stage, Metastasis (M)

 Biomarker

) YONSEI

X/ UNIVERSITY



Cancer Disease Model

e Solution: ICD-0O-3

ICD-10 ICD-0-3
C18.7 =» 8140/3-
Malignant neoplasm of Histology ICD-O +
sigmoid colon (Morphology +

Adenocarcinoma, NOS, of sigmoid colon




Cancer Disease Model

* Mapping base diagnosis into Condition_Occurrence table

Base diagnosis in Condition_Occurrence table

Field Content

condition_occurrence_id 123456789
person_id 10001
condition_concept_id 44504380 OMOP Concept ID
condition_start_datetime 2025-07-04
condition_type_concept id 32535
condition_source_value 8140/3-C18.7 ICD-0O-3
condition_source_concept_id 44504380

UNIVERSITY



Cancer Disease Model

 Diagnostic Modifiers in CDM & Vocabulary
— CDM: MEASUREMENT, Domain “Measurement”

— Vocabulary

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

Modifier Type Description Vocabulary

Topography More detail than ICD-O Cancer Modifier, adopted by OMOP from CAP and NAACCR

Histology pattern More detail than ICD-O Cancer Modifier, adopted by OMOP from CAP and NAACCR
Staging/Grading Externally defined NCIt, Cancer Modifier, adopted by OMOP from CAP and NAACCR
Extension/Invasion Local tumor growth Cancer Modifier, adopted by OMOP from CAP and NAACCR

Nodes Growth into lymphatic system Cancer Modifier, adopted by OMOP from CAP and NAACCR

Metastasis Distant growth (except lymph nodegOMOP, adopted from CAP and NAACCR

Dimension Tumor size OMOP, adopted from CAP and NAACCR

Margin Margin after surgery OMOP, adopted from CAP and NAACCR

Biomarker Genomic variants HGNC, OMOP, adopted from CAP, CGl, CIViC, ClinVar, JAX, NAACCR, NCIt,

UNIVERSITY



Cancer Disease Model

 Diagnostic Modifiers in CDM & Vocabulary

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

CONDITION_OCCURRENCE

PK condition_occurrence_id \ MEASUREMENT

measurement_event_id
meas_event_field concept_id

Modifier ]

[ Base Diagnosis

Modifier ]

| Modifier |

| Modifier |

Y/ UNIVERSITY



Oncology CDM Extension

« Cancer Treatment Model

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

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



Cancer Treatment Model

Composite Treatment Individual Treatment
Chemotherapy Regimen g .
Gemcitabine-Cisplatin Drug Exposure
/ Cisplatin
Drugs .
Ch th Cycl 4 N
[ emocyglr: ﬂy e }4\ Drug Exposure
L Gemcitabine )
Radiation therapy W ( Individual radiotherapy
Procedures External beam radiotherapy J L Proton treatment delivery; intermediate

Surgical therapy Surgical therapy
Transurethral resection of bladder neoplasm Transurethral resection of bladder neoplasm

) YONSEI

Y/ UNIVERSITY



Cancer Treatment Model

Composite Treatment Individual Treatment
<
Drug Exposure
/k Cisplatin
4
—— | Drug Exposure
Gemcitabine |

Need to standardize

Individual radiotherapy
Proton treatment delivery; intermediate

Surgical therapy
Transurethral resection of bladder neoplasm

NIVERSITY



Cancer Treatment Model

Regimen

Has context

Context

\ 4

jusuodwod’ 'seH

A

£, Condition
‘%3'
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Component %
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== Internal relationships
== External relationships
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Warner, J. L., et al., Journal of biomedical informatics (2019).



€ FOLFOX

Cancer Treatment Model

DETAILS

Domain ID

Concept Class ID

Vocabulary ID

Concept ID

Concept code

Validity

Concept

LANGUAGE

English

Valid start

Valid end

Regimen

Regimen

HemOnc

35806506

33193

Valid

Standard

SYNONYM CONCEPT

FOLinic acid, Fluorouracil, OXaliplatin

27-May-2019

31-Dec-2099

TERM CONNECTIONS (23)

RELATIONSHIP

Has accepted use (HemOnc)

@ Has context (HemOnc)

Has cytotoxic chemotherapy (HemOnc)

Has cytotoxic chemotherapy - RxNorm (HemOnc)

Has modality {(HemOnc)

Isa

) YONSEI

NIVERSITY

RELATES TO

Pancreatic cancer

MNon-curative therapy

Fluorouracil

Leucovorin

Oxaliplatin

fluorouracil

leucovorin

oxaliplatin

Chemotherapy

Chemotherapy-containing regimen

HIERARCHY

RELATED CONCEPTS

CONCEPTID

42542217

35803588

35803077

35803081

35803227

955632

1388796

1318011

35803401

37557736

VOCABULARY

HemOnc

HemOnc

HemOnc

HemOnc

HemOnc

BxNorm

BxNorm

BxNorm

HemOnc

HemOnc




Oncology CDM Extension

« 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).



Cancer Episode Model

* Episode Model

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

— What are Episodes?

* Progressive Disease Episode

« Treatment Regimen

Overall and Progression-Free Survival (OS, PFS)

— Why do we need them?

e Time to progression

Y/ UNIVERSITY



Cancer Episode Model

* New table: EPISODE

= EPISODE

PK | episode_id
FK | person id _
FK | | episode concept id 4 Type of episode
episode start datetime (eg regimen, disease)
episode end datetime
FK | episode parent id
episode number

FK | | episode_object concept_id [@==—= Concept for episode
FK | episode type concept id
episode source value

FK | episode source concept id

Y/ UNIVERSITY



Cancer Episode Model

» Disease Episodes in OMOP CDM

Overarching / Extent / Dynamic

« Parent Episode:

« Overarching disease episode: Covers the entire cancer duration

« Children Episodes:
* Disease extent: confined, invasive, metastatic

« Disease dynamic: remission, stable, progression

Y/ UNIVERSITY



Cancer Episode Model

» Disease Episodes in OMOP CDM

F/U

Death

Initial Diagnosis F/U F/U Metastasis in lunas
Bladder cancer No sign of tumor ~ Recurrence of bladder cancer J
Procedure Procedure Treatment
TURBT Radical cystectomy adjuvant

cisplatin + gemicitabin

Overarching Disease Episodes

Time to metastasis

Time to recurrence

UNIVERSITY



Al-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 m
« Staging/Grading Topology
conaion N
« Topography \

Histology

 Histological pattern

Adenocarcinoma

« Dimension Cancer Diagnosis
« Extension/Invasion Cancer Diagnostic
Modifiers

 Metastasis Biomarkers

« Margin

THM pathological stage, Tumor (T)
. MET ex 14 Skipping mutation . . T
° B|0marker E THM pdthD|D§:’,!Cd| stage, Mode |:N].
* TNM pathological stage, Metastasis (M)

” UNIVERSITY



Generative LLM can extract cancer data

» Generative LLMs are being actively studied for their potential to extract cancer-
related data

Or

I Radiation
~ L plSSN 2234-1900
Journal of Pathology

| Pathol Margh 2024: 242- 210 219

Published o{ NP | digital medicine Article
Develop (Wileyenling mosnmrememst i | digital medicine Article
cl i n ica I Published in partnership with Seoul National University Bundang Hospital
breast ¢ Extrac| s 3

h isto p; Deve I.opl https://doi.org/10.1038/541746-024-01079-8
st 4 (GPT gl‘g;:::: A critical assessment of using ChatGPT for

epartment o -
e P | extracting structured data from
aniel Tru . .
Sebastian B Matrix . H. Fung™, Eric CIInlcaI nOtes

Jason W. H. Wong?®, Brian| ™ Check for updates
Joseph T. Wuz2 101118 g

Jingwei Huang @, Donghan M. Yang', Ruichen Rong’, Kuroush Nezafati®", Colin Treager’,
Zhikai Chi®2, Shidan Wang @, Xian Cheng’, Yujia Guo', Laura J. Klesse®, Guanghua Xiao',
Eric D. Peterson®, Xiaowei Zhan'Z & Yang Xie ® >4

NIVERSITY



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

o

Raw data

Parsing

Extraction

ONSEI

NIVERSITY

=)

Category Answer

Procedure Lobectomy
Histologic type Adenocarcioma
Dimension of tumor 2.6
Lymphovascular invasion Present

Structuring




NLP pipeline

* Objective: To extract and structure cancer modifiers

s Parsing & Extraction with Open-source LLM

Gemma 3
| {
{ "Finding™: [
) "Finding": [ {

Name of Operatlon { "ID™: 1, Category Answer
Lung, right upper lobe, lobectomy "ID": 1, "Procedure": {

"Location": "Lung, right upper lobe", "evidence": "Lobectomy", Procedure Lobectomy
Patholoaical Diagnosis "Procedure": "Lobectomy", "answer": "Lobectomy", ) ) ]
Lung right uppe?lobe' - "Main diagnosis": "Adenocarcinoma”, "confidence": 1 Histologic type Adenocarcioma
Aden1ocarcinoma . Size™. "2.6x2.3em’, b ; Di i ft 2.6

"Finding-specific information": { "Location": { lmension of tumor -

"Lymphovascular invasion": "Present" "evidence": "Lung, right upper lobe", . .
Tumor size: 2.6x2.3cm } oE ) "Lung"g ght upp Lymphovascular invasion Present
Lymphovascular invasion: Present } "confidence™ 1

b o
Raw data Parsing Extraction Structuring

ONSEI

NIVERSITY




« Step 1: Parsing

NLP pipeline

+ 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"”

Raw data

Parsing

{

"Finding": [

"ID": 1,

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

}

n

Location": {

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

"answer": "Lung",
"confidence": 1

-

Extraction

ONSEI

NIVERSITY

-)

Category Answer

Procedure Lobectomy
Histologic type Adenocarcioma
Dimension of tumor 2.6
Lymphovascular invasion Present

Structuring




« Step 2: Extraction

NLP pipeline

 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”

Raw data

Parsing

"Finding": [

{

"ID": 1,

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

}

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

b o

Extraction

+

IVERSITY

Category Answer

Procedure Lobectomy
Histologic type Adenocarcioma
Dimension of tumor 2.6
Lymphovascular invasion Present
Structuring




What to extract?

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

COLLEGE of AMERICAN
PATHOLOGISTS

Protocol for the Examination of Resection Specimens From
Patients With Primary Carcinoma of the Colon and Rectum

Version: 4.3.1.0

Protocol Posting Date: June 2024

CAP Laboratory Accreditation Program Protocol Required Use Date: September 2024
The changes included in this current protocol version do not affect the prior accreditation date.

For accreditation purposes, this protocol should be used for the following procedures AND tumor

:. COLLEGE of AMERICAN
PATHOLOGISTS

Protocol for the Examination of Resection Specimens from
Patients with Primary Non-Small Cell Carcinoma, Small Cell

Carcinoma, or Carcinoid Tumor of the Lung

Versionc 5.0.0.0

Protocol Posting Dade: December 5024

CAF Laboratory Accreditation Program Protocod Requined Use Date: September 2025

The changes included in this current profocol version affect accrediation requirements. The new deadine

COLLEGE of AMERICAM
PATHOLOGISTS

Protocol for the Examination of Resection Specimans from
Patienis with Invasive Carcinoma of the Breast

Wemion: 4 2000

Predocol Foxing Dwis: Jurs 08

CAP Labarsinry Accreditatizn Program Proioes] Required s Dwéec Vlerch 2005

Tha changas inchuded in thin cosesi projooc] mmios. sflect sooredEsSion mepcemesi. The mew dasdline
for implementing Bm paiood sereon o eflecied n e sbsre cosdisiion dmle

Faor sccresifafion purpcasm, this profoco] = hoeald Be e for tw folicwing procedures ARD fumor

types:

Procedure Description for mplementing this prolocol wersion is refected in the above accreditation dale.

Colectomy Includ: pecimens des ed total, partial, or segmental

Rectal Resection Includfas specimens designated low anterior resection or abdominoperineal For accreditation purposes, this protocol should be wsed for the lnlll:rI'Irlg procedures AMD fmor
resection

Tumor Type types:

Carcinoma Invasive carcinomas including small cell and large cell (poorly differentiated) Procedurs
neurcendocrine carcinoma Rarsooion Includes proumoneciony, kb iy, Segmanieciony, and Wit neseoion

Tumar Type Dk riplion
This protocol is NOT required for accreditation purposes for the following: Cancinoma Iracliedies: niosn-Gimiall Cill Caroinoimia, Sl el Sancin o, Snd OanCEnGRd Do
F of thax lang

Primary resection specimen with no residual cancer (e.g., following necadjuvant therapy)

Cytologic specimens

The following should NOT be reported using this protocol:

Excisicnal biopsy (polypectomy){consider the Colon Excisional Biopsy protocol)

This prodocol is NOT reguired for acoreditation purposes for the following:

T

Bioay

Primary resarion Spacime with o residual can o o ., ollowing nioa divan thrapy]

oo 5 psCimsnd

b= H

o= 71 ]

LECECT el Tl G TR0 & A | D e f LT, BT Ta] [ | LT T}

TAREITTY CAEIMTSOLTs §ME ML O FEE PSS T W0 o kel
COTialE

T o ol Iy i AN BN T LR iy M STy Wil O AT, iy
COriEE

Tums

il el D TR DTS o BF | R0 A N PR R R LR OO TEE
oM, Sl o R il
SO TN 0 i (DR S

Thiz proioeal isn BOT equired for sccresstion purpsss ea Jor th Folkewing :

LRt £ I SOpal
[Ty reOON EpsOTan W, [ TARIUE] CANCM 18 G FOROwig MaDa) SeaT Fee gy |

PO al O ECT (T N TH DE il TRECat 18 . NaclioT Of Bl Targird|

e ey ]

Endi ic mucosal resection

Endi ic mucosal dissection

Transanal disk excision The following tsmor types should MOT bo roported using this protocol:
Tumor Type T i

Well-differentiated neuroendocrine tumors (consider the Colorectal NET protocol) Whzs-otueh oma (oonsdder T Difuse Flewa Mesoth N rotoood

Lymphoma (consider the Pr and Mature L hoid Malignancies protocol) Lymphoima (ooreier thi PTecursc and Malune Lymph od Malgnancies prolocal]

Sarcoma (consider the Soft Tissue protocol)

Authors

Dhanpat Jain, MD*; William V. Chopp, MD*; Rondell P. Graham, MBBS*; Yue Xue, MD, PhD*.
With guidance from the CAP Cancer and CAP Pathology Electronic Reporting Committees.

* Denotes primary suthor.

Earcoma [congider T Soft Tisul protoodd]

Viersion Contributors

Cancor Committee Authors: Frank Schneider, MD®, Kiriee Raparia, MD, FCAP*

Otharr Expart Comtribertors: Kedly J. Buinoe, MO, Mary Beth Beaskey, MO, Sanja Daoc, MD, PhD
* Derpims prmary suthor

Tha faliorwing turor iypas shoulE HOT be repories using thin preizeel

[Timas Typa
| Thamal Srraarn i L A0l N1/ COPCINGT | CormcHs tha Dan Pk armccal |
L L T el s L T

hroapead o Eolkd AR CICRILE AR e | oo e Draae DOS Rsss oo ook
L T T T~ e T T e T

LTS | Do T P e hlaes Lymphoad Mslgrances prosocnd
I i T

YONSEI

UNIVERSITY




What to extract?

 Extracted variables for colorectal cancer patients

No. Category No. Category

1 Procedure 14  Tumor budding
2 Location 15 Microsatellite instability
3 Histologic type 16 MLH1

4 Histologic grade 17 MSH2

5 Dimension 18 PMS2

6 Depth of invasion 19 MSH6

7 Resection Margin 20  KRAS

8 Lymphovascular invasion 21 NRAS

9 Perineural invasion 22  BRAF

10  Lymph node stations 23  EGFR

11  Number of lymph nodes with metastasis 24  Mitotic count
12 Number of lymph nodes with examined 25 Ki-67 index

13 Tumor deposit

UNIVERSITY



NLP pipeline

- Location: ["Cecum”, "lleocecal valve", "Ascending colon”, "Hepatic flexure", "Transverse colon”, "Splenic flexure", "Descending colon”,

"Sigmoid colon”, "Rectosigmoid junction”, "Rectum”, "Appendix", "Colon, not otherwise specified”, "Other: <specify details>", "NA"]

- Histologic type: ["Adenocarcinoma, not otherwise specified”,"Mucinous adenocarcinoma”,"Signet-ring cell carcinoma”,"Medullary

adenocarcinoma”,"Serrated adenocarcinoma”,"Micropapillary carcinoma”,"Adenoma-like adenocarcinoma","Adenosquamous

carcinoma”,"Undifferentiated carcinoma”,"Carcinoma with sarcomatoid component”,"Neuroendocrine carcinoma, not otherwise

specified”,"Large cell neuroendocrine carcinoma”,"Small cell neuroendocrine carcinoma”, "Mixed neuroendocrine-non-neuroendocrine

neoplasm”,"Neuroendocrine tumor”,"Tubular/Tubulovillous/Villous adenoma”,"Seszsile serrated lesion”,"Traditional serrated

adenoma","Other Adenoma/Polyp”,"Other: <specify details>","NA"]

- Histologic grade: ["Well-differentiated","Moderately differentiated”,"Poorly differentiated”,"Undifferentiated”,"Low grade
dysplasia”,"High grade dysplasia”,"Grade 1","Grade 2","Grade 3","NA"]

- Depth of invasion: ["Cannot be assessed","Intramucosal carcinoma (in situ)","Invades submucosa”,"Invades into muscularis

propria”,"Invades through muscularis propria into the pericolonic or perirectal tissue/Invades subserosa”,"Invades through the visceral

peritoneum”,"Directly invades or adheres to adjacent structures”,"NA"]

- Resection margin: ["Free from carcinoma”, "Involved by carcinoma”, "NA"]

UNIVERSITY




« Step 3: Structuring

NLP pipeline

 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”

}

Raw data

Parsing

"Finding": [

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

}

Location": {

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

"answer": "Lung",
"confidence": 1

b o

Extraction

=)

Category Answer

Procedure Lobectomy
Histologic type Adenocarcioma
Dimension of tumor 2.6
Lymphovascular invasion Present
Structuring

ONSEI
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* Preliminary Result

NLP pipeline

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

NIVERSITY



Mapping extracted values to OMOP CDM

Extracted data will be coverted to OMOP CDM

Category Answer Category Answer Concept ID

Procedure Lobectomy Procedure Lobectomy 4054047
Histologic type Adenocarcioma - Histologic type Adenocarcioma 37152526
Dimension of tumor 2.6 Dimension of tumor 2.6 36768664
Lymphovascular invasion Present Lymphovascular invasion Present 36768891

Structuring Standardization




Mapping extracted values to OMOP CDM

» Determine vocabulary for each cancer modifier

Category Domain Vocabulary Category Domain Vocabulary
Diagnosis Condition ICD-0-3 Resection margin Measurement Cancer Modifier
Measurement Cancer Modifier Lymph node Measurement SNOMED
Topography ) .
Measurement Cancer Modifier metastasis Observation SNOMED
Histology Observation SNOMED OMOP Genomic
Grade Observation SNOMED Biomarker Measurement LOINC
: : o NAACCR
Dimension Measurement Cancer Modifier
T stage Measurement Cancer Modifier
Invasion Measurement Cancer Modifier N stage Measurement Cancer Modifier




Mapping extracted values to OMOP CDM

» Determine vocabulary for each cancer modifier

measurement_concept_id

Category T source value 1 = domain_id_ ~  wvocabulary_1 - class_id1 -~ concept_id ~

Dimension <the greatest dimmension of tumor in centimenters (cm)= Measurement | Cancer Modifier Dimension 36768255
Depth of invasion Intramucosal carcinoma (in situ) Measurement = Cancer Modifier Histopattern 36769623
Depth of invasion Invades submucosa Measurement | Cancer Modifier = Extension/Invasion 36768886
Depth of invasion Invades into muscularis propria Measurement | Cancer Modifier | Extension/Invasion 36769076
Depth of invasion Invades through muscularis propria into the pericolonic or perirectal tissue | Measurement | Cancer Modifier | Extension/Invasion 36769648
Depth of invasion Invades through the visceral peritoneum Measurement | Cancer Modifier | Extension/Invasion 36769563
Depth of invasion Directly invades or adheres to adjacent structures Measurement | Cancer Modifier = Extension/Invasion 36770430
Resection margin Free from carcinoma Measurement | Cancer Modifier Margin 36770153
Resection margin Involved by carcinoma Measurement | Cancer Modifier Margin 36768316
Perineural invasion Present Measurement | Cancer Modifier = Extension/Invasion 36768846
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PK [procedure_occurrence_id . PK|note_id e PK [note_nlp_id
FK [person_id 3‘\;‘—— —————————————————— -»{ FK |person_id I T note_id
FK [procedure_concept_id note_date FK [section_concept_id e
procedure_date ‘ - note_datetime shippet !
procedure_datetime B FK |note_type_concept_id "offset" |
procedure_end_date T FK |note_class_concept_id lexical_variant l 1
procedure_end_datetime .-~ note_title FK [note_nlp_concept_id ol
FK |procedure_type_concept_id note_text FK [note_nlp_source_concept_id | |
FK |modifier_concept_id FK |encoding_concept_id nlp_system I |
quantity-- o language_concept_id nlp_date |
FK prmﬁder_id i} provider_id / nlp_datetime 1 I
ek visit_occurrence_id ——————————————— visit_occurrence_id / term_exists 1 I
FK [visit_detail_id ————————————————— - visit_detail_id / term_temporal 1 |
procedur/e;soﬂfce_value note_source_valy/ term_modifiers 1
FK p,roce’drure_source_concept_id 4 note_event_j 1 I
" [modifier_source_value FK note_evg;(_ﬁeld_concept_id I |
4 Prompt e / / I
AlsUnitNo| PthoNo |description| Domain | ID Category Values / Details / m I |
- answer Sigmo%lon / measurement_id i1
Location evidence ?ﬁd colon / FK [person_id I
confidence 4 FK |measurement_concept_id 4 = |
answer/ Ademnocarcinoma, not otherwise specifW measurement_date |
: Finding 1 [Histologic type eviMe Adenocarcinoma, moderately differen%ted, residual, microscopic measurement_datetime
fidence |1 measurement_time I
answer 0.2 / FK |measurement_type_concept_id — ] —> NLP (32858)
Dimension of tumor evidence Size: 0.2x0.2cm / FK |operator_concept_id |
confidence |1 / value_as_number [
answer Not identified FK |value_as_concept_id = —
Lymphovascular invasion evidence Lymphovascular invasion: Not identified FK [unit_concept_id
2700517  |SS1932958 [wwermeomron General confidence |1 range_low
S— answer Mutation detected: KRAS G12S (GGT>AGT) Mutation range_high
D KRAS mutation evidence KRAS mutation (Pyrosequencing): KRAS G12S (GGT>AGT) Mutation FK |provider_id
[ confidence |1 FK [visit_occurrence_id
e answer Regional, NOS FK [visit_detail_id
Location evidence Location: Regional measurement_source_value
> e nodes,egonal(1/7) confidence |1 FK [measurement_source_concept_id
et answer 1 unit_source_value
o wmrescnsenet || ymph Node | 1 [Number of metastasis node evidence Number of metastasis node: 1 FK |unit_source_concept_id
confidence |1 value_source_value
answer 7 measurement_event_id
o Number of examined node evidence Number of examined node: 7 FK |meas_event_field_concept_id
o confidence |1
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HE|Hs 55280134

DI 2| 0222 A Cf 2 ahE 2t i &
HExEEZ 2022-12-13 18:31

HME H=T 2022-12-14 14:12

209 20021227

[ Name Of Operation ]

Ascending colon and abdominal wall, lzparoscopic right hemicolectomy and en-bloc excizion

[ Pathological Diagnosis |

Adenocarcinoma, moderatelv differentiated

< Sze:3ixiiom

T o oo v aaeT 2djacent structures (abdominal wall) (pT4%)
< Lymphovazcular mvasion: Not identified
< Extramural large vessel (venous) invasion: Not identified

< Perineural invazsion: Net identified

< Aszsociated finding: 1. Tubulovillous adenoma, low grade 2. Extracellular mucin production
< Resection margin

- Prozimal: Free from carcinoma (zafety margin: 20.0 cm)

- Diztal: Free from carcinoma (gafety margin: 19.0 cm)

- Abdominal wall: Free from carcinoma (zafety margin: 0.3 cm)

< Lymph node: Metastasis in 3 cut of 21 regional Iymph nodes (3/21) (pN1k)
- Tumer deposit: not identified

[Additional Report]

1. KR AS mutation (Pyrosequencing): KRAS G12D (GGT=GAT) Mutation
2. NEAS mutation (Pyrosequencing): Wild

3. Microsatellite instability : MS3

- NER-21: MSI(-)

- NE-24: MSI(-)

- NR-27: MSI(-)

- BAT-25: MBI(-)

- BAT-26: MSI(-)

[ TNM Stage ] pT4bpNIb
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HE|Hs 55280134

DI 2| 0222 A Cf 2 ahE 2t i &
HExEEZ 2022-12-13 18:31

HME H=T 2022-12-14 14:12

209 20021227

[ Name Of Operation ]

Ascending colon and abdominal wall, lzparoscopic right hemicolectomy and en-bloc excizion

[ Pathological Diagnosis ]

- Lpeation: Asce

< Sze:3ixiiom

T o oo v aaeT 2djacent structures (abdominal wall) (pT4%)
< Lymphovazcular mvasion: Not identified
< Extramural large vessel (venous) invasion: Not identified

< Perineural invazsion: Net identified

< Aszsociated finding: 1. Tubulovillous adenoma, low grade 2. Extracellular mucin production
< Resection margin

- Prozimal: Free from carcinoma (zafety margin: 20.0 cm)

- Diztal: Free from carcinoma (gafety margin: 19.0 cm)

- Abdominal wall: Free from carcinoma (zafety margin: 0.3 cm)

< Lymph node: Metastasis in 3 cut of 21 regional Iymph nodes (3/21) (pN1k)
- Tumer deposit: not identified

[Additional Report]

1. KR AS mutation (Pyrosequencing): KRAS G12D (GGT=GAT) Mutation
2. NEAS mutation (Pyrosequencing): Wild

3. Microsatellite instability : MS3

- NER-21: MSI(-)

- NE-24: MSI(-)

- NR-27: MSI(-)

- BAT-25: MBI(-)

- BAT-26: MSI(-)

[ TNM Stage ] pT4bpNIb
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[NLP results table]

13 I

AEC MN|pSys

ABC 1|pYmd

123 Svyrid

123 AlsUnitMo

ABC PthoMo

123 FrmClnKey

--2

4

N -
QRN N

-
SN

N .
- N 7
N '

N
REC Stage] K3 >
e N
REC Stage? AN
N T EE— ~
Finding ABC Section AN
1 rec |d R 7 \\\
Histologic type ABC Category [ - 2~ ~ ~o S
- - T=~o S<s~o Y
Adenccarcinoma, not otherwise specified  ABC Answer e R TSRE ORI

Adenccarcinoma, moderately differentiated
0.9

2024-12-26 00:00:00.000

REC Eyvidence

& CrinDt

4
4

123 Confidence
aEC NMemo

ABC Crinld

-

- 123 note nlp_id

-w 123 note id

[NOTE_NLP]

A
a8

| 123 section_concept_id

42527705 (Histologic type in Colorectal cancer specimen by WHO cI;assi"ir:atiu::-nJl

R REC cnippet

7 RBC pffset

v AEC lexical_variant
e

Adenocarcinoma, moderately differentiated

Adenocarcinoma, not otherwise specified

| 123 note_nlp_concept_id

42530737 (Adenocarcinoma, NOS)

123 note_nlp_source_concept_id

"4 nec nlp_system

ATg nlp_date

A @ nip_datetime

REC term_exists

AEC term_temporal

# aec term_modifiers

0 (Mo matching concept)
pathology_report_output_prompt_v47_colon_v2 1

2024-12-26

20z4-12-26 00:00:00.000
T

present

PthoMo|Section|id|Category=55|Finding|1|Histologic type



ETL Case

-

123 measurermnent_id

AES person_id

[Measurement]

AEL measurement_concept_id

42527705 (Histologic type in Colorectal cancer specimen by ‘.ﬂ.1

&) measurement_date

#) measurement_datetime

REC measurement_time

2022-12-14
2022-12-14 14:12:00.000
14:12:00

PBE measurement_type concept id

32858 (NLP)

: [NOTE_NLP]
123 note_nlp_id 14
123 note_id
| 123 section_concept_id 42527705 (Histologic type in Colorectal cancer specimen by W
RBC snippet Adenocarcinoma, moderately differentiated
ABC offset

AEC |exical_variant

123 pperator_concept_id

123 value_as_number

, , - RES walue as concept_id
Adenccarcinoma, not otherwise specified = = P

42530737 (Adenocarcinoma, NOS) |

| 123 note_nlp_concept_id

123 ynit_concept_id

42530737 (Adenocarcinoma, NOS)

123 note_nlp_source concept_id

AEC nlp_system

@ nip_date

@ nip_datetime

REC term_exists

AEC term_temporal

AEC term_modifiers

123 range_low

0 (No matching concept) 23 hiah
range_hig

pathology_report_output_prompt_v4d7_colon_v2 1

AEr Pl ©
2024-12-26 & provider_id

B s i
5024-12-26 00-00-00.000 = visit_occurrence id

T AES visit_detail_id

REC measurernent_source value

present :
AES measurement_source concept_id

PthoMo|Section|ld|Category=55|Finding|1|Histologic type REEREE I
unit_source_value

123 unit_source concept_id

ABC value source value

AES measurement_svent_id

AES meas_event_field_concept_id

ONSEI

99951 <10|0115617|G5=

53136103 <Svrld|ChosGb|AlsChosMo=10|I|147156293=
51740810 <Svrld|ChosGb[Ward=10(l]1504>
Specimenld|Category=1|Histologic type

0 (Ne matching concept)

Adenccarcinoma, moderately differentiated
14 <lexical_variant=Adenocarcinoma, not otherwise specified=
1147542 (note_nlp)
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-

123 note_nlp_id

ETL

[NOTE_NLP]

123 note_id

| 123 section_concept_id 36768255 (Largest Dimension of Tumor)
AEC cnippet Sizes 5.5 x55cm
ABC offset

| REC |exical_variant

55

123 note_nlp_concept_id

123 note_nlp_source_concept_id

REC nlp_system

@ nip_date

@ nlp_datetime

REC term_exists

AEC term_temporal

REC term_modifiers

0 (Largest Dimension of Tumor)

Case

=+

123 measurement_id

AES person_id

[Measurement]

| RES measurement_concept_id

36768255 (Largest Dimension of Tumor)

#) measurement_date

9 measurement_datetime

REC measurement_time

2022-12-14
2022-12-14 141 2:00.000
14:12:00

|“9:- rmeasurement_type concept id

32858 (NLP)

123 pperator_concept_id

123 yalue_as_number

55

AES value as_concept_id

123 ynit_concept_id

122 range_low

123 i

pathology_report_output_prompt_v47_colon_v21 N\ rangfe_h@.h

A1 * Y REL provider_id
EGET X oo an- N\ RBS visit_occurrence id
2024-12-26 00:00:00.000 N P —
T W £ wisit_detail_id

t \‘A\ > AEC measurement_source value

s : -7 \ AES measurement_source concept_id
PthoNo|Section|ld|Category=55|Finding|1|Dimension of tumor - -~ \ = = =

\ REC unit_source value

N 123 unit_source_concept_id

\
‘& RBC yalue_source_value
€ aegs measurement_event_id

RS meas_event_field_concept_id

ONSEI
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99951 <10/0115617|G5=
53136103 <Svrld|ChosGb|AlsChosMNo="10|1|147156293>
51740810 <Svrid|ChosGb|Ward=10|l|150A>
Specimenld|Category=1|Dimension of tumor

0 (No matching concept)

Sizer5.5x55cm
1 =lexical_variant=5.5>
1147542 (note_nlp)




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
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