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다기관연계자료분석방법: 현재

병원 A 병원 B 병원 C

연구 1

분석

결과

연구 2

분석

결과

연구 수행 때마다 데이터 모델을 맞추는 변환 작업을 수행해야 함

2
연구재현성 없음, 재사용되지 않음

레지스트리 1 레지스트리 2



분산연구망

Analytic Methods
Analytic Methods

Source 1 Source 2 Source 3

공통데이터모델 Common Data Model

분석코드
결과재분석

분석코드

결과

분석코드

결과

분석코드

결과

다기관데이터통합분석

EMR 자료연계

민감개인정보유출없음

공통분석코드이용가능
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임상빅데이터를이용한연구예시

2억 5천만명
5개국 12개
데이터베이스
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OO, 고혈압, 우울증



연구에이용된임상빅데이터

Code Name Description Size (M)

AUSOM Ajou University School of Medicine South Korea; inpatient hospital E
HR

2

CCAE MarketScan Commercial Claims and Encount
ers

US private-payer claims 119

CPRD UK Clinical Practice Research Datalink UK; EHR from general practice 11

CUMC Columbia University Medical Center US;  inpatient EHR 4

GE GE Centricity US; outpatient EHR 33

INPC Regenstrief Institute, Indiana Network for Pat
ient Care

US; integrated health exchange 15

JMDC Japan Medical Data Center Japan; private-payer claims 3

MDCD MarketScan Medicaid Multi-State US; public-payer claims 17

MDCR MarketScan Medicare Supplemental and Coo
rdination of Benefits

US; private and public-payer claim
s

9

OPTUM Optum ClinFormatics US; private-payer claims 40

STRIDE Stanford Translational Research Integrated Da
tabase Environment

US; inpatient EHR 2

HKU Hong Kong University Hong Kong; EHR 1



당뇨병치료패턴

First drug

Second drug

Only one drug



고혈압치료패턴



Type 2 Diabetes Mellitus Hypertension Depression

OPTUM

GE

MDCDCUMC

INPC

MDCR

CPRD

JMDC

CCAE

기관별/국가별치료법의이질성확인



공통데이터모델기반분산연구망종류
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오딧세이컨소시엄
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 OHDSI (Observational Health Data Sciences and Informatics)
• OMOP 공통데이터모델을기반으로오픈소스툴을개발하고분산형연구망

구축을목표

OHDSI 컨소시엄

국제표준화플랫폼
- OMOP 공통데이터모델기반
- 분산연구망을이용한공동연구가능

OHDSI
- OMOP의모든연구자들이합류
- 전세계 118개이상의기관참여

OMOP 공통데이터모델구축현황
- 17 국가 / 64 데이터베이스
- 12억 6천만명의환자데이터

OHDSI 툴개발현황
- 101개오픈소스툴이개발완료혹은
개발진행중

• Objectives
Innovation : we encourage fresh methodological approaches 
from disruptive thinking
Reproducibility : we sought reproducible and well–calibrated 
evidence avoiding bias
Community : everyone is welcome to participate in OHDSI
Collaboration : we work collectively
Openness : all our community’s process open
Beneficence : we seek to protect the rights of individuals and 
organizations 



오딧세이데이터네트웍내임상빅데이터

NYC-CDRN EHR USA 6,000

NYP/CUMC EHR USA 4,500

Optum ClinFormatics Claims USA 40,670
Premier Hospital Billing USA 107970

SAFTINet: Bi- State Primary Care Association EHR-clinical information system; 
Medicaid claims

USA 100

SAFTINet: Cherokee Health Systems EHR-clinical information system USA 111

SAFTINet: Colorado Community Managed Care Network “EHR-clinical information system; 
Medicaid claims”

USA 100

SAFTINet: Denver Health Hospital Authority EHR-clinical information system; 
Medicaid claims

USA 250

San Francisco General Hospital EHR USA 500

SEER Medicare Claims + Cancer Registry USA 2,000

Stanford Clinical Data Warehouse (de-identified subset) EHR USA 2,011

Taiwan NHIRD Claims Taiwan 2,000

The Children’s Clinic EHR USA 190

THIN EHR UK 10,000

Truven MarketScan Commercial Claims and Encounters (CCA
E)

Claims USA 121,850

Truven MarketScan Medicare Supplemental (MDCR) Claims USA 9,250

Truven MarketScan Multi-state Medicaid (MDCD) Claims USA 17,340

TUD EHR (Hospital) Germany 4,000

University of California, Davis EHR USA 2,200

University of California, Irvine EHR USA 1,400

University of California, Los Angeles EHR USA 4,100

University of California, San Diego EHR USA 2,200

University of California, San Francisco EHR USA 3,000
University of Pittsburgh Medical Center Drug dispensing USA 4.7

University of Texas EHR (Outpatient+Billing) USA 2,400

University of Washington WPRN EHR USA 23,327

Database Data Type Country # of Patients (x1000)

AltaMed Health Services EHR USA 638

ARS Claims Italy 4,000

AUSOM (Ajou Univ. School Of 
Medicine)

EHR Korea 2,610

BTRIS EHR/CTDMS USA 500

Clinical Practice Research Datalink (CPRD) EHR UK 11,560

CMSMedicare (Synthetic PUF) Claims USA 2,000

DARTNet Institute: CER2 Study Clinical – 30 organizations USA 1,300

Department of Veterans Affairs EHR USA 8,700

Flatiron EMR USA 732

HCUP NIS Claims USA 91,980

ICPI EHR Netherlands 2,000

IMS Ambulatory EMR EMR USA 25,000

IMS Ambulatory EMR - Canada EMR Canada 2,300

IMS Ambulatory EMR linked claims Claims + EMR USA 5,041

IMS Disease Analyzer - France Claims France 2,200

IMS Disease Analyzer - Germany Claims Germany 8,875

IMS Oncology Analyzer - France Survey France 4.2

IMS Oncology Analyzer - Germany Survey Germany 6

IMS Oncology Analyzer - Spain Survey Spain 4

IMS Oncology EMR EMR US 2,059

IMS Pharmetrics Plus Claims USA 105,009

Indiana Network for Patient Care HIE USA 11,900

Intermountain EHR USA 1,125

Japan Medical Data Center (JMDC) Claims Japan 2870

MEPS Survey USA

NHANES Survey USA 72

• 64 databases from 84 
organizations

• 12억6천만명환자
• 17개국
• 1억15만명-outside of US



공통데이터모델
Common Data Model 
(CDM)
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메타 데이
터

오몹공통데이터모델: 하나의 모델, 다목적

임상데이터 병원 데이터

원무 데이터

용
어

추출 요소

환자정보

관찰기간 정보

환자 관계정보

약물 노출 정보

장치/재료 노출 정보

상태 발생 정보

노트 정보

관찰 정보

진단검사 결과

사망 정보

위치 서비스 부서

약물노출 기간

용량 기간

상태 기간

코호트

보험 계약기간

비용

컨셉 코드

표준용어 종류

컨셉 간 관계

관계

컨셉 유의어

컨셉 상위개념

소스-컨셉 매핑

약물 강도

코호트 정의

CDM 소스

서비스 제공자

사실관계정보

약물/기기/백신안전성, 비교효과연구, 경제성분석, 의료의질, 임상연구

코호트 속성

수술/처치 발생 정보

방문 발생 정보

속성 정의

도메인 종류

컨셉 클래스 종류

OMOP-CDM v5.1



오픈이노베이션
소설코딩: 프로그램을공개적으로같이개발, 공동사용
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오픈플랫폼/소셜코딩

• OHDSI(Observational Health Data Sciences and Informatics)의 Github forum

• Public Repository를통해다양한
Protocol을공유하고, 개발자들의
참여를유도하여더나은품질과
아이디어생산에기여

• Open Source로공개되어, 누구
나쉽게참여및사용할수있음

• Achilles, Atlas, Circe 등의다양한
분석 Platform과 Cert, Clear 등과
같은분석 algorithm 및다양한분
석 API를공개

> 90 of open source tools



아킬레스: 데이터특징시각화툴
ami.ajou.ac.kr:8080



아킬레스:
진단명검색

연령별, 시기별트렌드조회
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Malignant tumor, Breast
아주대병원 230만명 22년자료

Malignant tumor, Breast
보험공단 100만명샘플 10년간자료
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Malignant tumor, liver
아주대병원 230만명 22년자료

Malignant tumor, liver
보험공단 100만명샘플 10년간자료



아킬레스:
약물검색

연령별, 시기별트렌드조회
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Fluorouracil
아주대병원 230만명 22년자료

Fluorouracil
보험공단 100만명샘플 10년간자료



아킬레스:
시술명검색

연령별, 시기별트렌드조회



아킬레스:
검사결과검색
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오픈이노베이션: 프로그램공동개발, 공동이용

아틀라스: 분석에필요한환자자료추출도구

OHDSI 통합분석플랫폼
- OHDSI 주요툴들이취합된통합플랫폼
- CIRCE, HERMES, CALYPSO 등

코호트추출기능
- 코호트선정및추출가능
- 추출된코호트의시각화가능

발병률검색기능
- 코호트별질병발병률, 약물복용자수등조회가

능

분석코드생성기능
- 의약품-부작용간관계분석코드제공
- 성향점수매칭분석, 회귀분석등가능
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프로그래밍지식없이도임상지식
만으로추출조건생성
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진단명, 약물, 시술, 검사결과등
매우복잡한조건생성가능
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진단명, 약물, 시술, 검사결과등
매우복잡한조건생성가능
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아틀라스: 분석에필요한환자추출도구

환자추출조건요약기능
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환자추출조건요약

시각화요약기능
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분석에필요한환자추출

프로그램코드자동생성



원하는분석에필요한
데이터를뽑는프로그
램코드를자동생성

31

> 1000줄



환자개별
기록검토















Application for 
Epidemiological Geographic 
Information System (AEGIS)

Contributors: Jaehyeong Cho, Seng Chan You, 
Kyehwon Kim, Min-seok Jeon, Rae Woong Park



Utilization of AEGIS UI



CDM기반지리정보시스템



CDM기반지리정보시스템



OHDSI 207, Bethesda, USA, Oct 17-20, 2017



Korean OHDSI network: 18

목동
마곡



CDM Conversion Status
• Conversion completed: 4 institutions

• Ajou University Hospital: 2.3M, 23 years EHR
• Gachun Gil University Hospital: 2M, 10 years EHR
• Kangwon National University Hospital: 0.5M, 10 years EHR
• NHIS: 2M, 12 years, Claim + regular health exam (2018: 51M, 12 years)

• Conversion in progress 14 institutions
 By the end of 2017: 2
• Samsung Medical Center
• Wonkwang University Hospital 
• Wonju Severance Hospital 
 By the end of 2018: 14
• Chonbuk National University Hospital
• Yonsei Unviersity Severance Hospital
• Korea University Anam Hosital
• Korea University Guro Hospital
• Korea University Ansan Hospital
• Gangdong Sacred Heart Hospital
• Hanyang University Hospital 
• Ehwa Unviersity Mokdong Hospital 
• Ehwa Unviersity Magok Hospital
• Cha University Hospital
• HIRA/NHIS (51M, 12 years)

<MOU>



Activity in Korea
• Leadership meeting

• Bimonthly

• Leaders in charge of CDM for each 
hospital

• Important decisions and policy-
related issues

• Engineer meeting
• Biweekly, TC (current 9th)

• EHR experts from participating 
hospitals

• Discuss all the technical issues during 
CDM conversion
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Activity in Korea
• Open forum

• Monthly, 3 hour lecture

• Agenda
• Introduction to OHDSI and CDM

• OMOP CDM Structure

• OMOP CDM Vocabulary/ vocabulary 
mapping

• Tools for OMOP CDM

• ETL process

• Research Experience using OHDSI Network
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국제공동연구
제약사용역연구사례
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 올메사르탄과장질환 (프랑스)

국외의약품모니터링적용사례

올메사르탄과장질환의위험성발표
(프랑스보험공단팀, 5천1백만명 (전인구 78%) 

의보험청구자료분석 )
올메사르탄의급여중단발표
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올메사르탄사례에대한국내반응

올메사르탄의급여제한 올메사르탄의급여유지

VS

부작용우려로프랑스의급여중단
및타약제로대체가능

인종간유전적차이 (HLA DQ2/DQ8)
국내에선부작용드물것이라는의견

VS
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올메사르탄의장질환위험도분석
시범분석 4 : 이슈약물의부작용사례분석

분석결과

시범분석디자인

- 비교대상: 올메사르탄사용코호트 vs. ACE 억제제사용코호트
- 목표 : 약물사용중장질환진단발생
- 교란변수보정: 연령/ 성별매치
- 분석자료: 보험공단 100만명코호트자료

- 분석소요시간 : 8분

장질환 Matched patients (n) 연당 발생율(/1000) Rate ratio (95% CI)

Olmesartan 20,395 0.22 0.99 (0.24-4.05)

ACEi 20,395 0.26 1.00

참고자료 (프랑스보험자료분석, Basson et al., 2015 )

한국인에서는장병증
발생위험도증가하지않음



Seng Chan You1,*, 
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2Division of Cardiology, 
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College of Medicine, 

Seoul, Korea 
3Department of 

Biomedical Sciences, 

Ajou University 

Graduate School of 

Medicine, Suwon, 

Korea



Comparison of combination treatment in 
hypertension

• Head-to-head comparison of the mortality risk of 
combination anti-hypertensive regimens among 
patients without high risk for cardiovascular event

• ACEi/ARB (A)
• Calcium channel blocker (C)
• Thiazide diuretics (D)
• AC vs AD
• AC vs CD
• AD vs CD

• Data: Korea National Health Insurance sample cohort 
database (n = 1 M, 2002-2013)

• N=14,098, follow-up duration: 5.31 ± 3.12 yrs
• Primary Outcome: All-cause mortality



Result: Primary endpoint (All-cause mortality)

Active dr
ug group

Comparator 
group

# of active
group after 
matching

# of comparator group 
after matching

HR 95% CI P value

A+C A+D 4751 4751 1.11 0.84-1.49 0.465
C+D A+C 1739 1739 1.03 0.71-1.33 0.465
C+D A+D 2382 2382 1.09 0.85-1.41 0.478

P = 0.465 P = 0.465 P = 0.478

S
u

rv
iv

a
l 
p

ro
b

a
b

ili
ty

A+C A+D C+D A+C C+D A+D

There is no difference in mortality between dual 

combination of anti-hypertensive medication



Conclusion

• There is no differences in reduction of 
mortality between anti-hypertensive 
dual-combination regimens in a 
population without previous cardiovascular 
outcomes

• There is no difference in reduction of stroke, 
myocardial infarction, heart failure, or 
cardiovascular death among dual-combination 
regimens

• We’re recruiting international data partners who 
will run our analytic code on their DB and share 
the results



최우수상수상 (Best Evidence Generation)
OHDSI 207, Bethesda, USA, Oct 17-20, 2017



Hi Chan:

You did a great job presenting at the OHDSI Symposium. 

I just got internal OOO permission to participate in your 
study, so we are set to go.  

…...

I suspect we should have sufficient information in a few 
different US databases (Truven CCAE, Truven MDCR, 
Optum SES), in the IMS Germany and JMDC databases.  

We could consider applying for ISAC approval to use 
CPRD for UK EHR. 

……



Greetings and congrats on your award. 

I'd like to join. I'm at the Univ of OOO. We have not 
completed our medication mappings to OMOP- and 
obviously this will need to be done. Do you have an 
expected date that the data pull?

……

I'm also with the OOO Medical Centers, and I'll solicit 
their involvement too.

……



Learning Effective Clinical Treatment 
Pathways for Type-2 Diabetes

The slides provided by Nigam Shah, Center for Biomedical Informatics Research, Stanford
University School of Medicine

Rohit Vashisht, PhD1; Kenneth Jung, PhD1; Alejandro Schuler, MS1; Juan M Banda, PhD1; Rae Woong Park, MD, PhD2,3; Sanghyung Jin, MS2; Li

Li, MS, MD4; Joel T. Dudley, PhD4; Kipp Johnson, MD, PhD4; Mark Shervey PhD4; Hua Xu PhD5; Yonghui Wu PhD6; George Hripcsak, MD, MS7; 

Peng Jin, MS7; Mui Van Zandt BS8; Anthony Reckard BS8; Christian Reich, MD8; James Weaver MPH, MS9,10; Patrick Ryan PhD10,11 and Nigam

H. Shah MBBS, PhD1*

1. Center for Biomedical Informatics Research, Stanford University School of Medicine, Stanford, California, USA. 2. Department of 

Biomedical Informatics, Ajou University School of Medicine, Suwon, Gyeonggi-do, Republic of Korea. 3. Department of Biomedical Sciences, 

Ajou University Graduate School of Medicine, Suwon, Gyeonggi-do, Republic of Korea. 4. The Institute of Next Generation of Healthcare, 

Icahn School of Medicine at Mount Sinai, New York, USA. 5. School of Biomedical Informatics, The University of Texas Health Science Center

at Houston, Texas, USA. 6. Deaprtment of Health Outcome and Policy, College of Medicine, University of Florida, Gainesville FL, USA

7. Department of Biomedical Informatics, Columbia University, New York, USA. 8. QuintilesIMS. 9. Observational Health Data Sciences and 

Informatics (OHDSI), New York, NY, USA. 10. Janssen Research and Development, Raritan, New Jersey, USA. 11. Department of Biomedical

Informatics, Columbia University, New York, USA



• Objectives: To identify which drug class among 
sulfonylureas, DPP4 inhibitors, and 
TZD(thiazolidinediones), is most effective at 
reducing HbA1c for T2D patients who were 
uncontrolled with biguanides alone. 

• Design: Retrospective propensity-matched new-
user cohort study across seven sites.



Study design



Data Sources

Data Source
Patients Female Male

Time Time Total 

(Site) Start End Time

Clinical Data Warehouse
2,307,445 54.38% 45.45% 2007 2017 10 Years

(Stanford)

Clinical Data Warehouse 
1,941,454 56.14% 43.79% 1979 2014 35 Years

(Mt Sinai)

Clinical Data Warehouse

5,405,830 55.96% 43.76% 1985 2016 31 Years(Columbia University Medical C
enter)

Cerner Health Facts

49,826,219 54.59% 45.41% 1999 2014 15 Years(UT School of Biomedical Infor
matics)

Medical Claims, Germany (Qui
ntilesIMS)

32,145,904 56.77% 43.19% 1992 2016 25 Years

Medical Claims, France (Quintil
esIMS)

9,949,909 52.33% 47.10% 1997 2016 19 Years

AUSOM

2,275,118 48.00% 52.00% 1994 2015 21 Years(Ajou University School of Med
icine)

Total Patients 103,851,879



Learning Effective Treatment Pathways from Observat
ional Data: Analysis of over 103 million patients in 4 Countries



Replication at Other Sites & Meta-Analysis

Reduction in HbA1c <= 7%



Conclusion

• DPP4-Inhibitors appear to be effective in reducing H

bA1c of T2D patients, compared to SU or TZD.

• No difference in preventing events related to myoca

rdial infarction, kidney- and eye-related disorders be

tween DPP4, SU and TZD.

• OHDSI platform enables us to perform large-scale ob

servational studies and assess their reproducibility.

• If you have your data in OHDSI format then we invite

you to participate in this study.



CDM for genetics (G-CDM)
Dimensional expansion of data in 

OMOP-CDM

Seng Chan You,

Seojeong Shin



No Column Name
Data Ty

pe
Table$Column

1 sequencing_id
VARCH

AR
<Primary Key> A unique identifier for each sequencing.

2 person_id INT
<Foreign Key> A foreign key identifier to the Person for whom the Sequencing information is recor

ded.

3 specimen_collecting_date DATE The date the specimen was obtained from the Person.

4 specimen_id
<Foreign Key> A foreign key identifier to the Specimen for which the Sequencing information is re

corded.

5 procedure_id INT
<Foreign Key> A foreign key identifier to the Procedure for which the Sequencing information is re

corded.

6 note_id INT
<Foreign Key> A foreign key identifier to the Note for which the Sequencing information is recorde

d.

7 device INT
Sequencer machine information (Illumina Hiseq 2500, Thermo Fisher Ion Torrent, Illumina MiSeq 

etc.)

8 library_preparation INT Information about the preparation method for sequencing library (ex: SureSelectXT)

9 target_capture INT Information about the capture method of Exam and Targeted region (Amplicon, probe capture etc.)

10 read_type INT Information about the method of reading sequence (Single-end, Paired-end etc.)

11 read_length
VARCH

AR
Information about the length of Read (101 bp, 35-250 bp etc.)

Sequencing table (1)



No Column Name
Data Typ

e
Table$Column

12 alignment_tools INT Information about the name of Alignment tool and it’s version  (ex: BWA-MEM 0.7.12)

13 variant_calling_tools INT Information about the name of Variant calling tool and it’s version (ex: GATK 3.5, SAMTools 1.3.1)

14 annotation_tools
VARCHA

R
Information about the tool used to Annotation (ANNOVAR, SnpEff 4.3, Ensembl v74 etc.)

15 annotation_databases
VARCHA

R
Information about the Database used to Annotation (GnomeAD, ClinVar etc.)

16 chromosome_coordinate INT
System for numbering the chromosomes (0-based, 0-based half open, or 1-based coordinated sys

tem etc.)

17 type_of_sample
VARCHA

R
Express the type of specimen by Standard Preanalytical Code (SPREC) V2.0

18 source_class
VARCHA

R

Express genetic source of patient’s specimen by 7 categories; 1) germline, 2) somatic, 3) prenatal/

fetal, 4) likely germline, 5) likely somatic, 6) likely prenatal/fetal, 7) unknown genomic origin)

19 tumor_purity INT Purity of Tumor tissue (%)

20 reference_genome
VARCHA

R
Information about the Reference genome used to sequencing analysis

21 pathologic_diagnosis
VARCHA

R

Interpretation and standard suggestion related to the pathogenicity of sequence variant; Pathogeni

c / Likely_pathogenic / Unknown_significance / Likely_benign / Benign

22 staging_T
VARCHA

R
Information of Tumor stage T

23 staging_N
VARCHA

R
Information of Tumor stage N

24 staging_M
VARCHA

R
Information of Tumor stage M

25 stage_reference
VARCHA

R
Information of Tumor stage standardization

Sequencing table (2) continued



No. Column Name Data Type Description

1 variant_occurrence_id INT <Primary Key> A unique identifier for each Variant

2 person_id INT
<Foreign Key> A foreign key identifier to the Person for whom the Sequenc

ing information is recorded.

3 sequencing_id VARCHAR
<Foreign Key> A foreign key identifier to the Sequencing for which the Vari

ant_occurrence information is recorded.

4 chrID VARCHAR Chromosome number where each variant located. (1~22, X etc.)

5 position INT Base location number where each variant occurred.

6 quality_score INT Quality score for each variant calling

7 genotype VARCHAR
The State of Allele pair where each single gene. (Heterozygous or Homozy

gous)

8 gene_symbol VARCHAR The name of Genes containing genetic variant.

9 exon_number VARCHAR Exom_number related to the variant

10 hgvs_nomenclature VARCHAR Nomenclature about the sequence variant on DNA level.

11 hgvs_p VARCHAR Nomenclature about the sequence variant on Protein level.

12 variant_type VARCHAR
Variant effect related to protein function (Substitution, Deletion, Duplication, 

Insertion, Inversion, Conversion etc.)

13 read_depth INT Average count of nucleotide involved in assembly. (ex: 100x)

14 allele_frequency FLOAT GNOMAD; Alternative Allele Frequency at each gene location.

Variant_occurrence table



No. Column Name Data Type Description

1 variant_annotation_id INT <Primary Key> A unique identifier for each Variant_annotation.

2 sequencing_id VARCHAR
<Foreign Key> A foreign key identifier to the Sequencing for which t

he Variant annotation information is recorded.

3 variant_occurrence_id INT
<Foreign Key> A foreign key identifier to the Variant occurrence for 

which the Variant annotation information is recorded.

4 annotation_source_value VARCHAR Annotation data  recording categories by data type of list.

5 value_as_string VARCHAR Annotation values by data type of string.

6 value_as_number FLOAT Annotation values by data type of numeric.

Variant_annotation table



Relationship between G-CDM and OMOP-CDM



No Table_name row_count

1 person 24

2 visit_occurrence 1307

3 measurement 9738

4 drug_exposure 7768

5 procedure_occurrence 10542

6 condition_occurrence 1310

7 death 0

8 sequencing 24

9 variant_annotation 88596

10 variant_occurrence 2461

11 care_site 8

12 location 451

13 provider 21993

14 Drug_era 1414

15 Dose_era 938

16 Condition_era 369

Data count from pilot conversion



OMOP – CDM
해외동향
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437 participants
from 14 countries

48 from FDA
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China, OHDSI



OHDSI China, Hangzhou, 2017-8-21
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Thank you

•Contacts

•veritas@ajou.ac.kr

•Tel: +82-31-219-4471


