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Observational Health Data Sciences and Informatics (OHDSI)

* OHDSI has developed tools for transforming,
characterizing, and analyzing disparate data sources
across the health care delivery spectrum;

e Requires use of a Common Data Model;
e Standard ontologies are set by the consortium;

* A suite of tools allow for data to be mapped and
transformed to fit the model.



OHDSI Common Data Model
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http://ohdsi.org




OHDSI China Strategy

* In Phase |, we build a set of core standard vocabularies in the
domains of conditions (J%&J%) , procedures (3F7R) , laboratory
tests (IIGFRMEE) |, and clinical drugs (ZGa) .

* In Phase 2, create high-quality mappings between local code systems
to international standard vocabularies.



Recent Activities

e HIMSS OHDSI Meetup (March 5, 2018)

 Biocuration 2018 Preconference (April 8, 2018)

* WG Testing through June, 2018

 Collaboration with other WGs using sample or real-world data

* OHDSI China 2018 Annual Symposium (June 30, 2018) — V1
Progress Report

* OHDSI China Webinar July — V1 Progress Report
* OHDSI Collaborator meeting Aug 21,2018



Phase | Core Vocabularies

Diseases/Conditions &%/ 97 L r E 4mhY
e [CD10-CN-2016 (Core)

Procedures FRNIE{EFr E 4L

* |[CD9CM-Procedures-CN (Core)

Drugs 25 mminE 4mhs
* Normalized Chinese Clinical Drugs (NCCD) (Core)

Laboratory Tests Il@ AR5 Fr/E 4 AS
* LOINC-CN (Core)



Statistics As of April 8, 2018
(n=653,045)

Number of Concept Ids

806

M ICD10-CN-2011
© ICD10-CN-2016
>388 M ICD9CM-Proc-
CN-2017
M ICD10-PCS-CN-2017

® CPC-CN-2017




OHDS| China Phase | Vocabularies for Trial Use
(by March 26, 2018)

e Main goal:
* To assess whether core vocabularies can meet data annotation
needs for real—-world data.

* Requirements:
e 1) Testers need to have real world datasets at least in one
of four domains.

e 2) Testers agree to provide all codes, code names, record
frequency and mappings to core vocabularies.

e 3) OHDSI| China will provide mapping tools to testers;
e« 4) OHDSI| China will analyze and review the mappings, make

the improvement plan, and release updated core vocabularies
and mappings.

« 5) OHDSI China will produce journal publications based on
the analysis and review.



Template for source data

e Source Datasets*
» Source data start/end dates?®
» Source data hospital type (general, specialized, others)
e Total count of distinct patients
e Total count of outpatient
* Total count of inpatient

e |f diseases, procedures, drugs, and lab tests are collected
from different source datasets, each of the source datasets
should be described.

*%Data between January 1, 2013 and December 31, 2017 is
preferred.



Template for Disease Coding Data Collection

*Fields

* Source data ICD code

* Source data ICD version

* Source data ICD code name

e Source data |ICD code frequency

e Source data clinical diagnosis name (Optional)



Template for Procedure Coding Data Collection

*Fields

 Source data procedure |CD9 code

e Source data procedure [CD? version

e Source data procedure ICD? code name

e Source data clinical procedure name (Optional)
e Source data procedure code frequency



Template for Drug Coding Data Collection

*Fields

e Source Data Drug Name

 Source Data Drug Strength

 Source Data Drug Dose Form

e Source Data Drug Brand Name

 Source Data Drug Manufacturer

e Source Data Drug Record Frequency
 Source Data Drug Code 1

e Source Data Drug Code Type 1

» Source Data Drug Code 2 (Optional)

e Source Data Drug Code Type 2 (Optional)



Template for Lab Test Coding Data Collection

*Fields

» Source
» Source
» Source
* Source
* Source
* Source
» Source
» Source

Data
Data
Data
Data
Data
Data
Data
Data

Test
Test
Test
Test
Test
Test
Test
Test

Name

Specimen

Units

Record Frequency

Normal Range (Optional)
Abnormal Flag (Optional)
Code (Optional)

Code Type (Optional)



Source Data Collection

Source 1
Source 2

Source 3
Source 4
Source 5
Source 6
Source 7
Source 8
Source 9

Source 10

Disease
** 1,998

4

83,295
231,537
15,707
1,910
1,166
66,754
21,531
399

Drug

822
** 143,515
2,555

4,304

2,211
200

Procedure
999

** 77,661

4,725
11,395
7,624
49

200

** Contains duplicates

Lab

1,127
8,859
4,070

648

8,933



OHDSI Chinese Mapping Evaluation Tool

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

* Register/Login
* Obtain/Assign review tasks
* Each task includes 100 terms

i#FeR

®/E  KE %3 SEH EBxm  HR #E B¢t

20361 Source 2  Disease 100 1 99 [0 Jopen

e

mE  RE %3 £8H B e HE BE |




OHDSI Chinese Mapping Evaluation Tool

OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

One single task

* Show term list
* Show progress
* Enter evaluate

OHDSIRX ANBEHZRES 115

e Edit each term evaluation

K& w"S B #RE3 7k BERS HEZ 243 R(E
& 7 BIER 110.x00 210414 1861101102 BIER 110-115 i
o 9 S IR 106.900 138238 4t
(o) 11 TMATE N97.900 130108 98
(o) 13 FEARBBRR R OIS 125.103 123302 iRig



OHDSI Chinese Mapping Evaluation Tool

OHDSI

Term Mapping

* For each source / OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS
term, automatically OHDSIXAIBHZRS 5 50w
search for a match;
* User can define their e
own keyword for Aiasa
search; & B EIPRERR
* For those uncertain igﬁﬁ Jso?;;ge ?
matches, the s 138238
annotator can MRS P RANELRE, BEREANGENERIEEABEREHEE T SIS
marked them as ERAEE
“pending” L
select double-check conceptld score code term details
B 1861101111 13.11 J00-J06 i ErFIRERR PEE

O FHA 1861120976 13.11 J06.900 ot IR .



OHDSI Chinese Mapping Evaluation Tool

If no appropriate match can be
found, choose “NO MATCH”

select

double-check

-1

e\
miiA
T
£\
FhiA
e\
e\
miiA
e\

B

conceptld

1861101111

1861120976

1861106745

1861121045

1861106744

1861120975

1861120977

1861102002

1861101113

1861102015

score

13.11

13.11

10.95

10.01

9.62

9.62

9.16

8.49

8.40

8.40

code
J00-J06
J06.900
J06.9
J22.x00
J06.8
J06.800
J06.901
J06
J20-J22
J22

TorTBREHES:

ISR P AELE, BRSBTS RN EEREREE T R RE:
BEAERE

term

B ERPIRE R

B ERPIRE R

ISR EPIRER
SR IRE R
ZANEMUIIE e EIFIRERR
ZANEMUNE e FIFIRERR

RS LIRS

SRR SRR EIPIRE R
Hfthadt FIFIRiEE

FRAGTERAME PP IRERR

details
HiE

15

B



lterative Annotation

Learning to Rank

top 20 concepts o

term
| e e e B Lucene BM25

Index of

Terms for Annotation
Concepts

Initial round: 0000
Iterativeround: @ @ @ @ @

update the learning to ranking model

———— e ———————

top 10 concepts

Human Annotation

<term, concept>

mapping pairs . .

Terms with Mapping i e =
Concepts

<term, concept>
mapping pairs

19



Learning to Rank (L2R)

o B Retrieve Top 10
Matching Features
Lucene BM25
BM25 Matching Score
A Jaccard Similarity Score
Whether exact match
Index of \L
Concepts

T R

/

Top 10 Concepts Top 10 Concepts mmm Top 10 Concepts m

E IL.\'HEH:F’F_ E IL.\'HEH:F’F_ 10.52 0.83 E IL.\'HEH:F’F_ 0.87
AR Bt E 10.19 1.0 1 FF BT 0.98

T R yg T M PR 9.41 0.8 0 T AR 0.83



First Round Testing

Drug
Disease
Procedure
Lab Test

3759
2891
2248
1277

Drug

Drug

Lab Test
Procedure
Procedure
Procedure
Disease
Disease
Disease

Source

Source 1

Source 2

Source 3

Source 2

Source 4

Source 3

Source 4 In patient
Source 4 Out patient
Source 2

First Round

2211
1548
1277
1050
936
262
882
786
1223



Progress

Drug

Drug

Lab Test
Procedure
Procedure
Procedure
Disease
Disease
Disease

Source 1

Source 2

Source 3

Source 2

Source 4

Source 3

Source 4 |In patient
Source 4 Out patient
Source 2

First Round
2211
1548
1277
1050
936
262
882
786
1223

Evaluated Progress

642
1400
38
1000
839
200
435
700
1101

29.0%
90.4%

3.0%
95.2%
89.6%
76.3%
49.3%
89.1%
90.0%



Mapping Result

Category
Disease
Lab
Drug

Procedure

Total

2236

38

2042

2039

Mapped
Number
2003
8
1005

1362

%
89.6%
21.1%
49.2%

66.8%

Pending
Number
81
7
891

165

%
3.6%
18.4%
43.6%

8.1%

No Available Mapping

Number
151
23
146

512

%
6.8%
60.5%
7.1%

25.1%



Discussion



Disease



Exact matching

Partial matching

The source term could be exactly
mapped to a standard ICD-10-CN
concept with the same term name.

The source code was referred, but not
determined factor.

The source term could only be
partially mapped to a standard
ICD-10-CN concept, the concept
semantics may be similar,narrowed or
broadened.

The source code was referred, but not
determined factor.

Source term: ARG E

Source code: Z01.200

9

Standard ICD concept: ARG E
Standard ICD code: Z01.200

Source term: _E3H{CIE H M

Source code: K92.204 (ICD)

9

Standard ICD concept: | H{tE H I
Standard ICD code: K92.208

Source term: 4538 &

Source code: 1.30.800 (ICD)

9

Standard ICD concept: FZ %, HAth4F
1889

Standard ICD code: 1.30.800



For some source terms, there are no Source term: W JL K ER
standard concepts could be mapped. Source code: J20.902
- Unmapped
1.Source code may be same [Standard ICD concept: 2SS ER

Standard ICD Code: J20.902]

2.There are similar concepts returned  Source term: F|, PR EE AP

by searching tool, however, with Source code: N60.001

different semantics, it could not be - Unmapped

mapped after manual review. [Standard ICD concept: F|IRIRT
Standard ICD Code: N61.X03]

3. Very deep level or specific Source term: FHAITFIRIRAS, 13T

subcategory of diagnosis code, no Source code: Z.34.90001

concepts could be mapped by searching = Unmapped
tool



Procedures



Matching Guidelines of Procedures

Match Cannot match
* Original term C e Original term ¢

* Original term 2

Original term Original term



Detailed Analysis of Mapping Cases

e The same meaning:
. Original term and standard term have the same words
. Original term and standard term have different words
e Within (<) the scope of standard term

Cannot Match ‘

e Partially intersecting
® Broader (>) than standard terms
e Combination term: including two or more procedures.




Match

e Case 1 same meaning with the same words

E.g. Original term: #FREH 3K7K (Code: 59.8 01)
Mapping to standard term: 3K &Y 57N (Code: 59.8x01)

e Case 2 same meaning with different words
E.g. Original term: £ ZEXjEHER  (Code: 62.1101)
Mapping standard term: & (R ) (HIR) 2 FEHLEE (Code: 62.1100)

e Case 3 within the scope of standard term

E.g. Original term: B RZIPJEtIER-R  (Code: 48.351)
Mapping standard term:E Zf@RtIFR/N (Code: 48.3501) BPIE<fmin



Cannot Match

» Case 1 partially intersecting, no exact match
E.g. Original term: MRIRfRZZ AEEI R

B
select double-check conceptid score code term
271N 1864506129 9.82 04.4212 x MRRFEINEEAR
ERIA 1864506010 8.58 04.0401 x ERERREIAR
== N 1864506014 7.33 04.0405 X MRREBEIREAR
EHHA 1864506068 7.33 04.0730 X MRRFREZIBRA

FiA 1864506099 733 04.3x04 x MRRFREELESA



Cannot Match

e Case 2 broader than the standard terms

E.g. Original term: f§H

(RIS

select

double-check

EHA

A

A

A

EHA

VA

conceptid

1864510423

1864509913

1864503993

1864510623

1864503302

score

7.84

il

7S

6.93

6:39

code

S708

52.7x01

68.61

60.5x02

44.68

58 N)BYT (What disease was treated?)

e
IR KA FEIRA

EREtR REIFIRRIA tEIBRAR

IERER FBREAR



Cannot Match

* Case 2 broader than the standard terms
E.g. Original term: fF/E4HZRHGE (How to perform liver biopsy?)

select conceptid score code term
1864503498 6.15 50.12 éﬁéR QB
1864503499 6.15 50.13 SN ERR N E
1864503500 6.15 50.14 %zﬂzﬂifﬁﬁ
1864509611 6.15 50.1200 FtEFREERGE
1864509612 6.15 50.1300 LIMERKAT RS GE
1864509613 6.15 50.1400 =)l N D AE LY =

1864503497 551 50.11 ) [HIRIF RSN E



Cannot Match

» Case 3 combination term, including two or more procedures
E.g. Original term: %%T@ LIBRA

IR

select double-check conceptid score code term

FHIA 1864513012 11.67 86.2602 %’7&%7&
FHA 1864513011 9.08 86.2601 %Bé%ﬂi

7KE-8- Original term: /| & & EMTIFR+4 M E SRR TIIR+a M 8 5w L BkF

select double-check conceptid score code term
BHIA 1864503685 2.86 55.54 RS LNERA

EHIA 1864510223 2.86 55.5101 BELIRRA



Lab Test



LONIC code

C MmeIEL
B < REFFR
Each LONIC record has six core fields N
SR < EI:ZQE ’
BIRE
R
il 1
B [8)451 < P

R
AR

TSR

HRER -

ik



LONIC code mapping
Each field in a LOINC record needs to be matched

47k spimieame IOINCEoaenN08202

FiR: Source 3 B R4AAR
SRER: 447 — RN ITRERE
Bl B [B] 4F4LE: 3\

FEAS: PR FEAREER: FRITLE
EZi%AR: 0~5 PR R R EY: EEH

Pi%: SMEINE



Errors in lab test data

Wrong unit

%*/J’-{ j({@ﬁ,%m] Fecal occult blood
S 2

BB PR negative

1‘$Z|§ 351@ Stool

B Z % AA:



Errors in lab test data

Mis-match of the component and the sample

AR: FRiERRE AR
SR 13 SR
B B4
FEA: FE(E FEAK:

AR AR

1k I P R B T
1

sec

PR
10.0~15.0



Missing key information of lab test

BFR:
EA{i]:
EFiN

5 2 hR:

BFR:
BAfi:
EIN

5 27 AA:

LR ) 0k

ATR: BINBILE
B\ mlU/L
i

B Z15%0A:



No matching code in LOINC

AR Z MBI FEEN
IR 3040

By

=V my® BTR:
EIEgvtiZE 8.11~14.21 SR,
SR BAKRE-A & T
IR 12 GES
B\

EFIN: Mm&

B 2R PR

BEXRA R AIELE(E
1

53R



Drug



Z. BRRIAEXGZHET
BoRl EfmRIl s, B2
A

ANEE B 7K ARSI £
(F—msmzss)

There is no match can be

found

By the tool. The annotator
used key-word based search

B
KRGS
SR
FE:
FIBL:
==ty
T
BRa:

RERKBMEFHEEE)

Source 2
05867

8247

60mg*6ii/&
mg

EFERREXERAE miBEEH
BIEE EK RS £

MRRHESPTAELR , BREANSENXIEERRNEEREZAF TIMSIES"

BERNEE:

[REEBLS

select

double-check

A

A

FHIA

HA

HHIA

HHA

ESGN

FHA

£

wHA

conceptid

1862050482

1862061791

1862061803

1862061964

1862062037

1862062054

1862065711

1862061557

1862049827

1862192745

score

1.65

1.65

1.65

1.65

1.65

1.65

1.65

1.64

1.62

1.49

code

45668

56221

56232

56386

56453

56469

59871

56009

45103

147131

term

MEEE SR 1E537 (ZEEWHLBRAE)]
BERIHR 5 (SEEnBLERAE)
ERESR TN (ZEESLERAS)]
BEFEHR IR (ZEENBIERAS)
REERR X (ZEENSUERAR)
AEEFR EFH (ZEEYSLERAT)]
SRFHR EPH (ZEEMELERAS)]
=EEH A BT [ZEEEEERGBRAS)
Z@EH

ESIRRFKRREL 5T (PR EIMEE ]

details

E

%

7

e

i
IF

e

Ti

i
af



e

ERIEE 5
LRAES, EiE
T RIEA

Found a match

B REEKEYERE (E™)

EiE: Source 2
FEGES: 05867

i 8247

FlE:

FIE: 60mg*6Hi/ &
B mg

=T I X EFERREXERAE ZEBEH
BRE: CENSH Y E T

MRRFESPTAELE | SRAASENXNTERANEEREFEF TR

RBENEE:
BN EKBEESI R £
BaEs
select conceptid
1862128887
© 1862128894
1862089535
1862110779
1862135275
1862188307
1862087851
1862087852

score

6.91

6.91

6.82

6.82

6.82

6.78

code

103627

103629

78034

91939

108295

143691

77133

77133

term

57 FBNEEKAEY 30mg
E5IFBINES KEEY) 60mg
BNERKEWESIR 2m!
PNERKEEYIEST R 10m]
BNEEKEIESI R Sml
B KEEMIESTR 20ml
BREEKEEY X5

BEER7KEY IE5IH

details

link

link

link

link

link

link

link

link



— B 151 ARG AR SE < BN >
— %i\iﬁﬁﬂﬂgj E,‘]'l\%>ﬂv iR Source 1

KRGS 0101G034.059

SR 15995

RUOMETRREMS =
5, BCERLGERE o

£FE#: Pierre Fabre ((EE ) (EESE (F=) )

3, R B
MBRFEFLSPTTELE |, SBREANSENXIESERANEEREZEF TIMGIES"
Tried both the tool and REARIEE:
manual search, no match EH PR
select conceptld score code term details

1862228323 7.08 171503 FahEe / BEER ISR link
1862128795 7.08 103559 iR / BaEd link
1862228322 7.08 171502 FAaine / BaEl link
1862129687 6.28 104061 AatiiR5e0.258 5 / Bl iE597 link
1862233241 5.84 175444 E5T RSB = ERAK link
1862124972 488 101282 link
1862188042 4388 143498 59 FAREER B A 0.3mg link
1862188044 4388 143498 57 FORERE R dh AR IAEK link
1862229299 4.80 172327 FAiHRT0.258 5 / Bl link

1862228910 458 172010 BAES / BREEMR01 25 X597 link



Questions for Discussion

* Different granularities

* The source codes are only used as references.
* Customized codes
* Using existing codes for other purposes

* Consistent mapping guidelines



Next Steps & Deliverables

* Publications
* Mapping service
* Expanded vocabularies



Thank youl!



