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• Prototype of Episode-based Oncology CDM in EHRs

Objectives
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• Prototype of Episode-based Oncology CDM in EHRs

-The results do not always match what we planned.

Issues

• We always got some new issues in prototype

Objectives
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• As a proof-of-concept, we tried to populate EHR-derived oncology 

data of colon cancer in Episode-based Oncology Extension Model

• We aimed to report the issues regarding to this conversion

Objectives

4



We tried to develop a toy model in the format of oncology CDM 
proposal

Objectives

Cancer diagnosis

5



We tried to develop a toy model in the format of oncology CDM 
proposal

Objectives

Treatment regimen
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Contents

We focused on two challenges in implementation of oncology 

extension model

• Challenge 1 :
Diagnosis code in EHR or claim database does not have detailed information 

related with cancer diagnosis

• Challenge 2 :
Also, treatment regimen information is not structured in EHR or claim database
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Challenge 1

• Diagnosis code in EHR does not have detailed information related 

with oncology diagnosis

1. Such as topography, histology, and staging

2. This information should be extracted from medical narrative text in EHR

3. These text data are usually not machine-readable
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Issue :

Histology information should be extracted 

from the narrative pathology report 

Malignant tumor of ascending colon

(ICD10 : C18.2)

Adenocarcinoma of ascending colon cancer

(ICD-O-3 : 8140/3-C18.2)

• Histology features of colon cancer should be extracted and curated from narrative text of 

pathology reports to be machine-readable

현미부수체 불안정성은 유전자의 기능소실에 의해

발 생 하 는 것 으 로 알 려 져 있 습 니 다 .

유전성비용종증대장암 (HNPCC)의 약 90%, 산발성

대장암의 10-20%에서 MSI가 관찰됩니다 . 대장암

이외에도 위암, 난소암, 췌장암, 자궁내막암 등에서도

MSI가관찰됩니다.

본검사에서는 5가지 marker (BAT25, BAT26, NR21, NR24,

MONO27)에 대한 MSI 분석을 시행하였습니다. 2개

이상의 marker에서 불안정성을 나타낼때 MSI-High로

보고하며, 1개의 marker에서 불안정성을나타낼때 MSI-

Low, 모든 marker에서 불안정성을 나타내지 않을때

MSS(microsatellite stable)로 보고합니다. 단, 3bp 미만의

shift는결과분석에서고려하지않았습니다.

Challenge 1

Pathology reports
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• C18 (Colon)
• C19 (Rectosigmoid junction)
• C20 (rectum)
Patients who had pathology report in note table

(2014~2017)

2050

ICD-10 Code 

Challenge 1

First, we focused on colorectal 
cancer patients

200

Random sampling in 5 topics

My colleague has already curated and reconstructed 
pathology report from the patients with colon cancer  
in JSON form.(He’ll present about it in an hour)

112

Excluded benign tumor

JSON form Pathology report review

40

40

40
40

40

Method :

Subsampling target patients

10



Note id : 1008128 
Result: 1. Colon, 30cm from anal verge, (B), 
biopsy:  Adenocarcinoma, moderately 
differentiated

pathology report
Note id : 1008128

▪ pathology

JSON Note

• The structured JSON form pathology report allows us to get the desired 
information in a nutshell

▪ lesion

▪ Procedure : biopsy
▪ Histology : adenocarcinoma
▪ Location : colon, 30cm from anal 

verge

Challenge 1Method :

Pathology report of target patients had been 

structured in JSON form
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ICD-O-3  : 8140/3 – C18.7
Adenocarcinoma

Histology Topography

Sigmoid colon cancer

Tumor / Cell type
[adeno-]

Behavior
[carcinoma]

ICD10
[sigmoid colon]

Note id : 1008128

▪ patholog
y
▪ lesion

▪ Procedure : biopsy
▪ Histology : adenocarcinoma
▪ Location : colon, 30cm from anal 

verge

JSON Note

Challenge 1Method :

Histology information were extracted from 

structured pathology report for target patients

• Topography and Histology information can be extracted from 

structured pathology report in addition to the primary condition 

(colon cancer), which enable us to reconstruct the condition 

concept Ids from ICD10 to ICD-O-3
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In total 112 colorectal cancer patients, 

• 14 distinct  ICD-O-3 concept IDs were assigned

• Most frequent concept ID was adenocarcinoma of sigmoid colon (ICD-O-3 : 8140/3-C18.7)

Challenge 1Result :

Frequency of ICD-O-3 concept IDs
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Field Content

condition_occurrence_id 1001234

Person_id 0001234

condition_concept_id 4200514
[Adenocarcinoma of sigmoid colon] 

condition_occurrence
_start_datetime

2014-02-21Field Content

Episode_id 0012321

Condition_occurrence_id 1001234

Procedure_occurrence_id

Drug_exposure_id

Field Content

Episode_id 0012321

Person_id 0001234

Episode_concept_id 32528[Disease First Occurrence]

Episode_source_value Adenocarcinoma of sigmoid colon

Result :

Generation of Disease Occurrence Episode

Episode table

Episode event table

Condition occurrence table

Challenge 1
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• Treatment regimen information is not structured in EHR

FOLFOX #1 요법을
시작했다.
항암치료받으러왔어요.

1. Treatment regimen is described in note table 

with other narrative text

2. Some patients did not have even any 

information about the treatment regimen

3. Which regimen was used or how many cycle did 

treatment tried were not machine-readable

Challenge 2

Note_text
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Challenge 2Method :

Algorithm to extract treatment regimen from 

drug exposure

• Previous study suggested an algorithm 

identifying therapy regimen applied to 

SEER-medicare

• Fragmented drug exposure records were 

leveraged as low level data of treatment
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Challenge 2

Drug_exposure_start_date Drug

2014-08-14 Megestrol Acetate

2014-08-14 calcium polycarbophil

2014-08-14 Lactulose

2014-08-18 Metoclopramide

2014-08-18 Dexamethasone

2014-08-18 Fluorouracil

2014-08-18 Dexamethasone

2014-08-18 calcium polycarbophil

2014-08-18 Irinotecan hydrochloride 

2014-08-18 Magnesium Oxide

2014-08-18 Leucovorin

2014-08-20 Atropine Sulfate

2014-08-20 calcium polycarbophil

Drug_exposure_start_date Drug

2014-08-18 Metoclopramide

2014-08-18 Dexamethasone

2014-08-18 Fluorouracil

2014-08-18 Dexamethasone

2014-08-18 calcium polycarbophil

2014-08-18 Irinotecan hydrochloride 

2014-08-18 Magnesium Oxide

2014-08-18 Leucovorin

2014-08-20 Atropine Sulfate

2014-08-20 calcium polycarbophil

Index date

• Index date was based on the diagnosis 

of colon cancer in pathology report.

Method :

Algorithm to extract treatment regimen from 

drug exposure
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• We screened drugs of interest from drug 

exposure data

fluorouracil, leucovorin, oxaliplatin,

capecitabine, irinotecan, cetuximab,

and bevacizumab

Challenge 2Method :

Algorithm to extract treatment regimen from 

drug exposure
Drug_exposure_start_date Drug

2014-08-18 Metoclopramide

2014-08-18 Dexamethasone

2014-08-18 Fluorouracil

2014-08-18 Dexamethasone

2014-08-18 calcium polycarbophil

2014-08-18 Irinotecan hydrochloride 

2014-08-18 Magnesium Oxide

2014-08-18 Leucovorin

2014-08-20 Atropine Sulfate

2014-08-20 calcium polycarbophil

Drug_exposure_start_date Drug

2014-08-18 Fluorouracil

2014-08-18 Irinotecan hydrochloride 

2014-08-18 Leucovorin
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• The drugs of interest on the same 

drug exposure start date were bundled

to determine the regimen.

Challenge 2Method :

Algorithm to extract treatment regimen from 

drug exposure

Drug_exposure_start_date Drug

2014-08-18 Fluorouracil

2014-08-18 Irinotecan hydrochloride 

2014-08-18 Leucovorin

FOLFIRI

FOL - folinic acid (leucovorin)
F      - fluorouracil (5-FU)
IRI - irinotecan
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5 cycles

Treatment line 1 
FOLFIRI

Treatment line 2
FOLFOX

Treatment line 3 
Xeloda

Challenge 2Method :

Extracted regimen information were used to 

generate treatment line and total cycle

• Each treatment line lasted 
until the new drug was used.

• Each bundled drug exposure 

data were considered as 

each cycle
13 cycles

2 cycles
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• Of the 112 colon cancer patients in target cohort, 28 (25%) received FOLFOX

as a first-line treatment. Subsequently, 4 (14%) patients received FOLFIRI as a 

second-line therapy. 

• Large portion of patients were not fully followed up in EHRs

Challenge 2Result :

Treatment regimen distribution in target cohort
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Field Content

drug_exposure_id 20001234

Person_id 0001234

drug_concept_id 1388796
[Leucovorin] 

drug_exposure
_start_datetime

2014-02-21

Field Content Content Content

Episode_id 0012321 0012321 0012321

Condition_occurrence_id

Procedure_occurrence_id

Drug_exposure_id 20001234 20001235 20001236

Field Content

Episode_id 0012321

Person_id 0001234

Episode_concept_id 32531[Treatment Regimen]

Episode_source_value FOLFOX
Field Content

drug_exposure_id 20001235

Person_id 0001234

drug_concept_id 955632
[Fluorouracil] 

drug_exposure
_start_datetime

2014-02-21Field Content

drug_exposure_id 20001236

Person_id 0001234

drug_concept_id 1318011
[Oxaliplatin] 

drug_exposure
_start_datetime

2014-02-21

Challenge 2Result :

Treatment regimen episode were generated 

Episode table

Episode event table

Drug exposure table
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Field Content Content Content Content

Episode_id 0012321 0012321 0012321

Condition_occurrence_id 1001234

Procedure_occurrence_id

Drug_exposure_id 20001234 20001235 20001236

Field Content

Episode_id 0012321

Person_id 0001234

Episode_concept_id 32531[Treatment Regimen]

Episode_source_value FOLFOX

Challenge 2Result :

Treatment regimen episode were generated 

Episode table

Episode event table

Field Content

condition_occurrence_id 1001234

Person_id 0001234

condition_concept_id 4200514
[Adenocarcinoma of sigmoid colon] 

condition_occurrence
_start_datetime

2014-02-21

Condition occurrence table

We were not sure if the condition occurrence table could 
be mapped to a treatment regimen episode event table.
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Further study

• Recurrence / Progression / Stage / Surgery / Other procedures of 

treatment would be next step of study

• We aiming to be able to obtain the treatment cycle and regimen 

automatically.

24



• This paper, which was discussed in the last working 

group meeting, expected to extends the scope of 

cancer types

• We intend to produce algorithms that are commonly 

applied to various types of cancer.

Further study
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Thank you for listening !
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