
COLUM N _
ID

COLUM N _N AM E DATA_TYPE R/O  Com m en t 비고 SAM PLE(M orph o) SAM PLE(Topo) SAM PLE(Topo)

1NOTE_NLP_ID INT R 3 3 3

2NOTE_ID INT R 333 333 333

3SECTION_CONCEPT_ID INT O

Pathology report final diagnosis Narrativ
e(MORPH)
Pathology report site of origin Narrative(
TOPO)

3025891(Morphology) 3008885(Topology) 3008885(Topology)

4SNIPPET
VARCHAR2(250
)

O
A	small	window	of	text	surrounding	the	

term.
ductal adenocarcinoma, moderately diffe

rentiated  > poorly differentiated

Ascending and transverse colon, cec
um, appendix and terminal ileum, rig

ht hemicolectomy :

Ascending and transverse colon
, cecum, appendix and terminal 
ileum, right hemicolectomy :

5OFFSET VARCHAR2(50) O character offset start position 자연어처리 결과 값 자연어처리 결과 값 자연어처리 결과 값

7LEXICAL_VARIANT
VARCHAR2(250
)

R
attribute값 원본/Raw text extracted from 
the NLP tool

Adenocarcinoma Ascending and transverse colon cecum

8NOTE_NLP_CONCEPT_ID INT O

9NOTE_NLP_SOURCE_CONCEPT_IDINT O
A foreign key to a Concept that refers to 
the code in the source vocabulary used 
by the NLP system

10NLP_SYSTEM
VARCHAR2(250
)

O
Name and version of the NLP system th
at extracted the term.Useful for data pro
venance.

SNUBH_HIRC_NLPv1 SNUBH_HIRC_NLPv1 SNUBH_HIRC_NLPv1

11NLP_DATE DATE R
The date of the note processing.Useful f
or data provenance.

2018.8.30 2018.8.30 2018.8.30

12NLP_DATETIME DATE O
The date and time of the note processin
g. Useful for data provenance.

2018.8.30 14:00 2018.8.30 14:00 2018.8.30 14:00

13TERM_EXISTS VARCHAR2(1) O

negation 등 CDM 조건 정의해서 true/fals
e 처리
A summary modifier that signifies presen
ce or absence of the term for a given pa
tient. Useful for quick querying.

TRUE TRUE TRUE

14TERM_TEMPORAL VARCHAR2(50) O

An	optional	time	modifier	associated	w

ith	the	extracted	term.	(for	now	“past”	
or	“present”	only).	Standardize	it	later.

15TERM_MODIFIERS
VARCHAR2(200
0)

O

A compact description of all the modifie
rs of the specific term extracted by the 
NLP system. (e.g. “son has rash” ? “negat
ed=no,subject=family, certainty=undef,c
onditional=false,general=false”).

16ext_negated
VARCHAR2(200
0)

O 추가COLUMN true/false FALSE FALSE FALSE

17ext_subject
VARCHAR2(200
0)

O 추가COLUMN patient/family

18ext_certainty
VARCHAR2(200
0)

O 추가COLUMN

19ext_value_as_number
VARCHAR2(200
0)

O 추가COLUMN

20ext_value_as_concpet_id
VARCHAR2(200
0)

O 추가COLUMN

21ext_value_as_narrative
VARCHAR2(200
0)

O 추가COLUMN

22ext_severity
VARCHAR2(200
0)

O 추가COLUMN severe/moderate/… 

23ext_conditioanl
VARCHAR2(200
0)

O 추가COLUMN true/false

24ext_body_location
VARCHAR2(200
0)

O 추가COLUMN

25ext_gene_location
VARCHAR2(200
0)

O 추가COLUMN

26ext_anatomic_site
VARCHAR2(200
0)

O 추가COLUMN

27ext_sub_id
VARCHAR2(200
0)

O 추가COLUMN외과병리보고서 sub id

28ext_section_source_value

29ext_note_nlp_source_value ICD-O code
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Three types of Pathology report written as free-text stored CDM NOTE database in SNUBH. Rules-based text processing based on regular expression was developed to extract major clinical entities of 
testing subject and its results information depending on the type of each report.  

We aimed to prepare CDM data for research platform that can take advantage of all the omics 

clinical to patient data at SNUBH for colon cancer pathology.  

Pathology relevant major text entities were extracted and  converted into OMOP CDM data structure. 

Conclusions 

Background Results 

Methods 

Immunohistochemistry 
 

The number of Entities (No. of Reports) 

Molecular genetics  
 

The number of Entities 
(No. of Reports) 

Surgical pathology 
 

The number of Entities 
(No. of Reports) 

NOTE_NLP 6,092 (1,848) 13,953 (3,890) 25,902 (12,352) 

Surgical pathology 
Inspection number 
of Colorectal cancer 

 
From 2017 to 2018 

(Unique ID count: 14,087) 

Immunohistochemistry 
Protein/Gene test results 

(Positive or Negative) 
 

Total No. of Entities: 1,848 

Surgical part Cancer diagnosis 

SNUBH CDM 
Database 

Molecular genetics examination 
Protein/Gene test results 

(Positive or Negative) 
 

Total No. of Entities: 3,890 

Surgical pathologic examination 
Surgical part, 

Cancer diagnosis 
 

Total No. of Entities: 12,352 

NOTE_NLP (Immunohistochemistry) 

NOTE_NLP (Molecular genetics) 

NOTE_NLP (Surgical pathology) 

Map SNOMED-CT standard 
code for the test results 

1. Immunohistochemistry report 

Configure CDM NOTE_NLP data 
table based on original 
pathology report 

Entities from Immunohistochemistry, 
Molecular genetic test report: 
MEASUREMENT table 

Entities from Surgical pathology report: 
CONDITION_OCCURRENCE table 

3. Surgical pathology report 

Data extraction 
 

Extract target data 
from source data 

source to be 
converted to CDM 

Structural 
analysis 

 

Analysis of extracted 
data structures and 

selection of elements 
subject to NLP 

Structured data 
processing 

 

Transformation of 
table form for 

structured data 
processing of 

unstructured text 
records 

Pre-
standardization 

process 
 

Text processing 
steps before 

mapping standard 
terms 

Standard 
terminology 

mapping 

ETL process 
definition 

Performing ETL Data Quality 
Assessment 

Operating and 
Maintaining 

Structural 
Analysis of CDM 

2. Molecular genetics report 

• Natural Language Processing (NLP) is 
commonly used to analyze these text 
narratives, to recognize or extract 
clinically important entities.  
 

• To convert EHR data source into OMOP 
CDM data, re-formulation and 
standardization of data should be 
performed in advance as well.  

 
• In this study, we transformed the 

pathology report data, which is written 
as English and Korean, from  Seoul 
National University Bundang Hospital 
(SNUBH) into CDM NOTE_NLP data. 
 

• The main objective of this research is 
to extract clinically meaningful text 
entities from the reports, convert them 
into CDM structure, and store in both 
NOTE_NLP table, MEASUREMENT table, 
or CONDITION_OCCURRENCE table. 
 

• In this study, colorectal cancer related clinical entities were extracted from text data in the pathological examination 
report by Seoul National University Bundang Hospital for a research platform that can utilize both clinical and omics 
data, and CDM data was deployed through the term standardization.  
 

• As a result, natural language processing and term standardization were conducted for 1,848 immunohistochemistry 
test reports, 3,890 molecular genetics test reports and 12,352 surgical pathology reports.  
 

• The preparation of pathological data for cancer, genomic research, and the various elements of text data currently 
being recorded and managed have been able to derive problems for the CDM database, and further research on 
CDMs will ensure the utilization of a lot of data. 

29 ext_note_nlp_source_value ICD-O code

CANCER DIAGNOSIS RECORD
COLUMN_ID COLUMN_NAME DATA_TYPE R/ O Comment SAMPLE

1 CONDITION_OCCURRENCE_ID INT R 9900145

2 PERSON_ID INT R John Smith

3 CONDITION_CONCEPT_ID INT R 4200514 ("Adenocarcinoma of sigmoid colon") : SNOMED

4
CONDITION_OCCURRENCE_START_DAT

ETIME
DATETIME R 14.Feb.96

5
CONDITION_OCCURRENCE_END_DATET

IME
DATETIME O

7
CONDITION_OCCURRENCE_TYPE_CONC

EPT_ID
INT R Cancer Registry

8 CONDITION_SOURCE_CONCEPT_ID INT R 44504380 ("Adenocarcinoma of sigmoid colon"): ICD O, Collapsed

9 CONDITION_SOURCE_VALUE VARCHAR(50) O 8140/3-C18.7 Histology 8140/3; Topography C18.7

번호 검사항목 
검사항목 

Offset 
외과병리

번호 

외과병리
번호 

Offset 

검체채취
부위 

검체채취
부위 

Offset 

SUMMA

RY 

SUMMA

RY Offset 

RESULT

_Attribute

(원본) 

RESULT

_Attribute 

RESULT

_Attribute

Detail 

RESULT

_Value1 

RESULT

_Value2 

ColumnT

ype 

RESULT

_OFFSE

T 

N-ras 

유전자 

염기서열 

검사 

(24, 41) S**- ******  
(146, 

162) 

Colorectu

m 

(173, 

185) 

Mutation 

of N-ras 

gene was 

not 

detected. 

(822, 

863) 

Codon 12 

(exon 2) 
Codon 12 exon 2 Negative Mutation 

(612, 
620) 

원내 검사명 query Id Code Name 

Conce

pt 

Class 

Id 

Domai

n 

Vocab

ulary 

BRAF(조직) 유전자 

염기서열 검사 
BRAF mutation 

407615

83 

58483
-9 

BRAF gene mutations found [Identifier] in Blood or Tissue by Molecular 

genetics method Nominal 

Lab 

Test 

Measur

ement 
LOINC 

현미부수체불안정
검사 

Microsatellite 

Instability 

304734

8 

43368
-0 

Microsatellite instability [Identifier] in Tissue by Molecular genetics 

method Nominal 

Lab 

Test 

Measur

ement 
LOINC 

N-ras 유전자 염기
서열 검사 

N-RAS mutation 
300127

4 

21719-

0 

NRAS gene mutations found [Identifier] in Blood or Tissue by 

Molecular genetics method Nominal 

Lab 

Test 

Measur

ement 
LOINC 

K-ras 유전자 

염기서열 검사 
K-RAS mutation 

362033

53 

85509
-8 

KRAS gene mutations found [Identifier] in Colorectal cancer specimen 

by Molecular genetics method Nominal 

Lab 

Test 

Measur

ement 
LOINC 

Map LOINC Standard Code 
for test names 

Map SNOMED-CT standard 
code for the test results 

Map LOINC Standard Code 
for test names 

Map ICD-O Standard Code 
for Surgical pathology items 

• Each 100 documents by type of the report 
were reviewed manually for verification 
of the study results. 

 Protein name count 
EGFR 74 

BRAF 18 

PTEN 18 

hMLH1 17 

C-erbB2 13 

p53 13 

Ki-67 8 

CD3 5 

CD8 5 

Desmin 5 

hMSH2 5 

hMSH6 4 

PMS2 4 

Glucagon 3 

Synaptophysin 3 

C-Kit 2 

CD31 2 

CD34 2 

Dog1 2 

S100 2 

SMA 2 

CD20 1 

CD4 1 

CD56 1 

CEA 1 

Chromogranin 1 

Cytokeratin 1 

granzyme B 1 

Total 214 

Surgical part count 

appendix 6 

ascending colon 23 

cecum 10 

colon 17 

descending colon 3 

hepatic flexure colon 5 

rectum 26 

sigmoid colon 14 

transverse colon 10 

Total 114 

Cancer diagnosis  count 

adenocarcinoma, nos 25 

carcinoma, nos 1 

neoplasm, nos 1 

serrated adenoma 1 

tubular adenoma, nos 66 

tubulovillous adenoma, nos 2 

tumor, nos 4 

Total 100 

Molecular genetic test results count 

Microsatellite instability test 225 

BAT25 45 

BAT26 45 

D17S250 45 

D2S123 45 

D5S346 45 

BRAF mutation test 2 

K601E 1 

V600E 1 

KRAS gene mutation test 96 

Codon 12 (exon 2) 32 

Codon 13 (exon 2) 32 

Codon 61 (exon 3) 32 

NRAS gene mutation test 66 

Codon 12 (exon 2) 22 

Codon 13 (exon 2) 22 

Codon 61 (exon 3) 22 

Total 389 

• For cancer diagnosis and surgical site 
information, our surgical pathologic 
CDM data was constructed by reflecting 
the Cancer Diagnosis Table proposed by 
the OHDSI oncology WG. 
 

• Standard terminology was also mapped 
into ICD-O codes. 

• Each data was mapped and reviewed 
according to ATHENA standard vocabularies 
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