OHDSI in Korea

Rae Woong Park, MD, PhD
Department of Biomedical Informatics,

Ajou University, School of Medicine,
Korea




Contents

s Korean OHDSI Network
= Why DRN and CDM is popular to Korea?
= Lesson learned from potential Data Owner

m Future plans in Korean OHDSI



Korean OHDSI network: 18
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CDM Conversion Status

s 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)
m 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)



Activity in Korea

= Leadership meeting
= Bimonthly

= Leaders in charge of CDM for
each hospital

= Important decisions and policy- &
related issues

s Engineer meeting
= Biweekly, TC (current 9th)

= EHR experts from participating
hospitals

= Discuss all the technical issues
during CDM conversion



Activity in Korea

= Open forum
= Monthly, 3 hour lecture

= Agenda
Introduction to OHDSI and CDM
OMOP CDM Structure

OMOP CDM Vocabulary/ vocabulary
mapping

il 'HUIMWIM(M “ll
Tools for OMOP CDM o mmrf e

— T

ETL process

Research Experience using OHDSI
Network



CDM conversion Standard Operation Procedure (SOP)

Time-line

Human Resources
From Data Partner

Role of Data
Partner

Role of Supporting

Contact

Organization

1 MOU CDM director and Administrative affair Administrative affair
engineer shinda@ajou.ac.kr
5 Advance | CDM director and Budget for H/W, S/W, |Orientation, lecture and
Preparation engineer human resources consultation
Frequency table of
3 Vocabglary 1 wk EMR expert every drug, gupply, . Support
Extraction procedure, diagnosis,
lab test hidovebi@ai K
- Vocabular Code mapping between hidoyebi@ajou.ac.kr
\Vocabulary ulary . Medical expert x 2 local code and OMOP
4 X customization: 2 mon L Support
Mapping | Code mapping: 3 mon (physician x1, Nurse x 1 vocabulary (voca
' covering 99% of data)
ETL EMR expert x1
> Definition 2 mon Medical expert x 1 ETL document Support enzo@ajou.ac.kr
bacojun@ajou.ac.kr
6 [ETL 2 - 4 weeks DB expert x 1 ETL Query Support
OHDSI .
7 [Tool 1 -4 weeks R/JAVA expert x 1 ACh'”eS.’ Atlas, etc Support jsh90612@gmail.com
. installation
application
Provide DQM codes .
8 | DQM 4 -8 weeks DB gxpert Run DQM codes and evaluation and enzo_@ajou:ac.kr
Medical expert feedback bacojun@ajou.ac.kr




1) SOP for MOU
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2) SOP for Advance Preparation

T Spec L] H
1 Model DELL POWEREDGE RT30XD 2U rack server ETLEH U 28 My 10f M
2 Preessors INTEL XEON E5-2667V4 3 2GHZ CPU * 2EA (8Core 16Thread) =4 g L AbE
3 Memory 768 GB, 24 x 32GB PC4-17000F DDR4-2133 REGISTERED ECC MEMORY 320 GB 0|4 =H
478 0|4 FH (RHH43,
_ com % w2 dlojs g3 1)
4 Hard Drive 18 X DELL 1.6TB MLC SAS 1l 550 2.5 INCH ENTERPRISE CLASS B2 WA 205 Mas Ho
intel 550 1.2TB PCIE FH
5 Raid Controller PERC H730 1GB CACHE 12GB/5 RAID CONTROLLER Z‘J:"._—_E'_:l.kfg‘
6 Management IDRACB ENTERPRISE Web base H 7|Ere] 3 A A2
7 Networking option 1GBE Network card *4 1= YEYY A=y
8 Power Supply Dual 1100W & & 5 AR
2.5erver - Web
TE Spec ik e
1 Model HP ProLiant Server DL 380 Gend 2U rack server 1719] Hioj2 M8 web A2
2 Prcessors Intel ¥eon E5-2640w3 [2.6GHz) CPU *1EA (8Core, 16Thread) -
3 Memory 16 GB (Max 768GB) DOR4-2133R REGISTERED BECC MEMORY ATLAS 292 HE 2L 83 J~|‘ﬂ‘
256GE 0]4
System 05 JEE |
. 55D 512 GB
4 Hard Drive MOME Hot Plug 8 Bay HEDp g9e U
SAS HDD 1TB * JEA
5 Raid Controller  JSATA drives and supports Raid 0,1, Smart Array P440ar/2GB HDD Raid 2 # =52
7 Networking option 4*1Gb Ethernet 331i Adapter
] Power Supply 1 * 500W Flex Slot [34%+) 2U Rack from factor
3. Software
= Spec ik =
1 05 Window server 2012 Enterprise license HEAR
2 DB SQL Server 2012 Standard or more HERAE
3 Web service tool Apache Tomcat 7 Free license 25
4 Eniv. Java Development Kit (JDK) Over 7 version
5 Base application R Cwwer 3.3 version
& Base application R studioc Lastest version -
7 Base application R tools Lastest version ose2t =E WE ol
4. License (H7HA|2h
7= 27 4E
1 2o SNOMED €T
2 20 medical terms for insurance to OMOP concept |D mapping table)

*H| g2 2tojwA pOjTES0 ok2jet ZEL o
- MS Window server standard (1 S8) : 2 70 TH
- M5 5QL standard 2016(028) : 2F 1307
- SOOE M ALS HS : 10008HY (BT AYFRER, BOTIT0 S-S Y0 FH5 0
- SNOMED 2to|4i ; 2F 2007 (BT AlFER)




3) SOP for Vocabulary Extraction
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4) SOP for Vocabulary Mapping

3. BUHFE
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5) SOP for ETL documentation

Voitech Huser, MD, PhD

12



GOVERNMENT’S INTEREST ON CDM
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Korean government formally launched a task-force
team for distributed bio-dig data sharing

Minister of Mistry
of Trade, Industry

dongA.com

QuL|d gl AFX  AELQ  H|EN NG | dY | BY

and Energy of
South Korea
formally
announced that
they launch a TF
team for
distributed bio-dig
data sharing to
build a national
biomedical data
sharing platform
and environment.
This year, they will
make a master
plan for it and
prepare budget to
realize it.
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Apr 18, 2017
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Distributed Bio Big Data Model

Analysis SW Analysis request

Bio Big Data

Compa
ny

Center

Analysis Results

Analysis Results

Analysis SW Analysis SW
request supply

IT company




NHIS*, Development of a CDM-based Drug Safety

Surveillance System

Claim data,
NHIS

-0

Three year project —— =)
2016-208

« 15t year: feasibility
12 year of 1M pt data into
CDM

2 year; validation of
usefulness of the CDM

3 year : Full conversion
12-years of 51 M patients

\Veler:!
mapper

(2) Application of pharmacovigilance tools
PV tools OHDSI tools

NOL CLEAR
CERT ATLAS ACHILLES

LGPS
=
@ OMOP CDM conversion

RAW data OMOP CDM DQM

Y GRS S O
SAS file? e [ Analyses

¥ —'lk: « Evaluation
ETL Layer ) \ermaerrg f——
. g oo Desing
ONVersio
a

Standard Vocabularies

*National Health Insurance Service: Governmental National Health Insurer 16



Collaboration and competition in between government

= Ministry of Trade, Industry and Energy | DN opor-con

merge, HL7 CDA?

= Ministry of Health and Welfare OMOP-CDM?
EMR + Claim
s National Health Insurance Service DRN, OMOP-CDM

Claim + Health Exam

DRN, K-CDM (?)

= Ministry of Food And Drug Safety EMR

s Ministry of Science, ICT and future planningl HIS with CDM




Characteristics of Korean OHDSI

Korean OHDSI

m Data partners:

= Major tertiary teaching hospitals —
Detailed time stamp
Test results

Outcome data Ell:lI:I
m National Health Insurance Data
= Compulsory health insurance

= Claim data + socioeconomic data + regular Health exam data
(includes lab tests)

= 12-year of observation period —
= Covers all the citizens (51M)




WHY DRN AND CDM IS POPULAR TO
KOREA?
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Invited
Talks

m 157 invited talks during

past 33 months since
July 2014.

= 2014: 13 times
= 2015: 42 times
= 2016: 74 times
= 2017: 28 times

20



No. of Presentations and Data Partner Join
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Lesson
learned from
potential
Data Owner

= Quick-prototyping

» Live demonstration

m Success story

= Focusing on clinicians

22



Lesson
learned from
potential
Data Owner

m Quick-prototyping

23



Code Mapping

>170K codes to map

G ELERE
Korean Standard Code Standard

~ RS
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Y
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« EDI (Electronic Data Interchange) code in Korea
= National standard for national health insurance claim
= Managed by Health Insurance Review & Assessment Service (HIRA)




Strategy for Standard Vocabulary Mapping

= Sort codes by frequency of usage

= Number of codes required to cover
95 % of transaction data 2> 99% - 100%

20-30% of codes

suonduinsaad

o  100.0

~F

&

5 30.0

S 600

(=

® 400

(@)

= 200
0.0

60-70% of codes

95%

1,297 (27%) 4,846

No. of drug codes (Ajou Univ.) .



DRUG code mapping (Ajou Univ.)

Source code: local code of Ajou university hospital (mapped with
EDI, partially)

Standard code: RxNorm, ATC

75.64% (3,952/5,233) 24.4% (1,281/5,233)
A

A
If |

No. of drugs 1,240

99.6%

No. of prescriptions

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

®m RxNorm clinical drug = RxNorm ingredient = ATC No EDI code = No match

26



Lesson
learned from
potential
Data Owner

m Live demonstration
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Achilles: data characterization

Openness: http://ami.ajou.ac.kr:8080
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AEL (ver 16 050.010)
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Data Sources ~ R
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-Malignant tumor, Breast

Data Sources ~

Rey

-
'NHISS, 1M sample cohort, 10 years
Treemap Table Treemap Table
Search: |breast Show / hide columns | search: |b,eas‘ [ show rnige cotumns |
soc HLT SNOMED Person Count 4 Prevalence Records per Person soc HLT SNOMED Person Count y Prevalence Records per Person
NA NA Benign tumor of breast 27,261 1.20% 3.61 NA NA Inflammatory disorder of breast 11.296 1.00% 203
NA NA Primary malignant neoplasm of breast 5,920 0.26% 28.90 NA NA Fibrocystic disease of breast 7,569 0.67% 2.06
NA NA Fibrocystic disease of breast 2,968 0.13% 276 NA NA Fibroadenosis of breast 7.164 0.64% 165
NA NA Breast finding 1671 0.07% 276 NA NA Primary malignant neoplasm of breast 4701 0.42% 29.01
NA NA Primary malignant neoplasm of breast upper outer 1,539 0.07% 544 NA NA Solitary cyst of breast 3,405 0.30% 149
quadrant
Showing 6 to 10 of 39 entries (filtered from 5,989 total entries) Previous 1 2 3 4 B 8 Next
Showing 1 to 5 of 34 entries (filtered from 5,156 total entries) Previous | 1 | 2 3 4 5 6 7 Next
Primary malignant neoplasm of breast
rimary malignant neoplasm of breast
Condition Prevalence
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; _MALE _ FEMALE Age Decile
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0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 72 353 048
%18 o 875,
2 s A/ 2 7
g- 2090 ° 8.00
@ o
[ el 3 215 654
8 8.00 /
g | 1662 =] 218 i |
= oo J A 5 A /
o [ L a0 Al Ao
o 778 8 0%2 326
§ 100 28 728 [ I py=, g V i
H Vs v = 200
] 500 / 1S % pd @ ) 000 104
2 000 048 i \ [, 0.08 0.00 i 0.00 0.00 /
o 0.00 e L . 002 2012 2002 2012 2002 2012 2002 2002 2002 2012 2002 2012 2002 2002 2002 2012 2002 2012 2002 2012
1995 2014 1995 2014 1995 2014 1995 2014 1995 204 1995 2014 1995 2004 1995 204 1995 2014 1995 2014 Year of Observation
Year of Observation
Condition Prevalence by Month Condition Prevalence by Month
] ﬂ 7/
|
+ J‘W il \ S
A i M | » o0
2 / \ 2
2 \ \ ‘ 3
® | W & I—
a " | —
g ’ \ g
=3 | | | e o4
e | T _—
5 4 5 /
3 2 [
8 g
=
E © 0.2
= 2 f |‘ | €
; \/AW N &
o
L
o T T T T T T T T T T ° T T T T T T T T T T 1
o e e PR PR PR e o P P 2002 2003 2004 2008 2008 2007 2008 2008 2010 20m 2012 2013
Date Date
Conditions by Type Age at First Diagnosis Conditions by Type Age at First Diagnosis
M Primary Condition ~ M Primary Gondition _
I Secondary Condition . [l secondary Condition
T 504 .
2 ’ - 2 .
2 oo : ] :
g ‘ :. |
g s .
a a ;
E " i I g .o i .
[ ic
s =
o °
& 204 D 20
< <
o . r o 0 T T 1
waLE FEMALE FEMALE waLE
Gender Gender




Lesson
learned from
potential
Data Owner

Success story
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Examples of clinical researches using big data

CrossMark
& dlick for updates

Characterizing treatment pathways at scale using the

OHDSI network

George Hripcsak™™~", Patrick B. Ryan®?, Jon D. Duke®, Nigam H. Shah“', Rae Woong Park®9, Vojtech Huser",
Marc A. Suchard“, Martijn J. Schuemie™®, Frank J. DeFalco®Y, Adler Perotte™", Juan M. Banda“', Christian G. Reich®',
Lisa M. Schilling™™, Michael E. Matheny®"®, Daniella Meeker“™9, Nicole Pratt’, and David Madigan®®

*Department of Biomedical Informatics, Columbia University Medical Center, New York, NY 10032; PMedical Informatics Services, NewYork-Presbyterian
Hospital, New York, NY 10032; “Observational Health Data Sriences and Informatics, New York, NY 10832; dEpil:lemiology Analytics, Janssen Research anc
Development, Titusville, NJ 08560; *Center for Biomedical Informatics, Regenstrief Institute, Indianapolis, IN 46205; 'Center for Biomedical Informatics
Research, Stanford University, CA 94305; “Department of Biomedical Informatics, Ajou University School of Medicine, Suwon, South Korea, 443-380; "Lister
Hill National Center for Biomedical Communications (National Library of Medicine), National Institutes of Health, Bethesda, MD 20894; 'Department of
Biomathematics, University of California, Los Angeles, CA 90095; 'Department of Biostatistics, University of California, Los Angeles, CA 90095; kDepar‘tmtenf
of Human Genetics, University of California, Los Angeles, CA 90095; 'Real World Evidence Solutions, IMS Health, Burlington, MA 01809; "Department of
Medicine, University of Colorado School of Medicine, Aurora, CO 80045; "Department of Biomedical Informatics, Vanderbilt University Medical Center,
Nashville, TN 37212; “Geriatric Research, Education and Clinical Center, VA Tennessee Valley Healthcare System, Nashville, TN 37212; PDepartment of
Preventive Medicine, University of Southern California, Los Angeles, CA 90089; "Department of Pediatrics, University of Southern California, Los Angeles, €A
90089; 'Division of Health Sciences, University of South Australia, Adelaide, SA, Australia 5001; and *Department of Statistics, Columbia University, New

York, NY 10027

Edited by Richard M. Shiffrin, Indiana University, Bloomington, IN, and approved April 5, 2016 (received for review June 14, 2015)

Observational research promises to complement experimental re-
search by providing large, diverse populations that would be
infeasible for an experiment Observational research can test its
own dinical hypotheses, and observational studies also can contiib-
ute to the design of experiments and inform the generalizability of
experimental research. Understanding the diversity of populations
and the variance in care is one component. In this study, the
Observational Health Data Sciences and Informatics (OHDSI) collab-
oration areated an international data network with 11 data sources
from four countries, induding electronic health records and admin-

Without sufficiently broad databases available in the first stage,
randomized trials are designed without explicit knowledge of ac-
tnal disease status and treatment practice. Literature reviews are
restricted to the population choices of previous investigations, and
pilot stndies usually are limited in scope. By exploiting the
Clinical Trials.gov national trial registry (9} and electronic health
records, researchers already have demonstrated the discrepancy
between targeted populations and populations available for
study (10}, raising the concern that designs may not be optimal.
Designs cannot be based simply on current treatment recom-

=
=
=)
54
=1
-
=1
=]
L=

250M patients
12 database
5 countries

wn
prt]
o
=
=
9
&a
o
=]
o
=
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Lesson
learned from
potential
Data Owner

m Focusing on Clinicians
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Focusing on clinicians

= Clinicians, rather than informaticians: major decision
makers in a hospital are usually clinicians.

= Young clinicians (assistant — associate professors) :
highest interest on OMOP CDM, because they do not

have enough fund, resources and data for their
research.

= Inter-disciplinary clinical meeting
= then homogenous clinical meeting at initial stage

33



Invited Talks by domain

suoiejudsa.d
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2014 2015 2016 2017
m Clinical mGovermental mIT metc
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HOW ABOUT PROVIDE FUND OR
INCENTIVES TO HOSPITAL?

Not successful
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Challenges and plans in Korean OHDSI

m Expanding the data partners

All the tertiary teaching hospitals
Most of general hospitals

Some of private clinics

Most of pharmacies

All the claim data covering all the
Korean population

s  Governance for data sharing

No IRB for pre-defined and
verified analyses

Open all the Achilles website of
Korean data partner to public

Maintain regular leadership
meeting

Free sample data
= Fortraining
= To test analytic code
= For Feasibility test
Real-time CDM
= Up to date information
= Real-time eligibility screening
= CDSS
CDM-based PHR

Expansion of CDM model for
= bio-signal data
= Genomic data
= Image data
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Summary

About South Korea
Korean OHDSI Network
Why DRN and CDM is popular to Korea?

Lesson learned from potential Data Owner
= Quick-prototyping

= Live demonstration

= Success story

= Focusing on clinicians

= Projects/Tools

s Future plans in Korean OHDSI
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