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Observa5onal	Health	Data	Sciences	and	Informa5cs	(OHDSI) 
 

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

• Requires	use	of	a	Common	Data	Model;	
•  Standard	ontologies	are	set	by	the	consorHum;		
• A	suite	of	tools	allow	for	data	to	be	mapped	and	
transformed	to	fit	the	model.		



OHDSI	Common	Data	Model	

hMp://ohdsi.org		



OHDSI	China	Strategy	

•  In	Phase	I,	we	build	a	set	of	core	standard	vocabularies	in	the	
domains	of	condiHons	( ,	procedures ,	laboratory	
tests ,	and	clinical	drugs .		

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



Recent Ac)vi)es


• HIMSS	OHDSI	Meetup	(March	5,	2018)	
• BiocuraHon	2018	Preconference	(April	8,	2018)	
• WG	TesHng	through	June,	2018	
• CollaboraHon	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	meeHng	Aug	21,2018	



Phase I Core Vocabularies


•  Diseases/CondiHons	疾病分类标准编码	
•  ICD10-CN-2016	(Core)	
•  ICD10-CN-2011	

•  Procedures	手术操作标准编码	
•  ICD9CM-Procedures-CN	(Core)	
•  ICD10PCS-CN	
•  Common	Procedure	Codes	

•  Drugs	药品标准编码	
•  Normalized	Chinese	Clinical	Drugs	(NCCD)	(Core)	
•  NDC-CN	

•  Laboratory	Tests	临床检验标准编码	
•  LOINC-CN	(Core)	
•  Common	Laboratory	Test	Codes-CN	



Sta)s)cs As of April 8, 2018 
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OHDSI China Phase I Vocabularies for Trial Use 
（by March 26, 2018） 

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

•  Requirements： 

•  1）Testers need to have real world datasets at least in one 
of four domains.  

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

•  3）OHDSI China will provide mapping tools to testers； 

•  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 

•  Source Datasets* 
•  Source data start/end dates$ 
•  Source data hospital type（general，specialized, others） 
•  Total count of distinct patients 
•  Total count of outpatient 
•  Total count of inpatient 

• If 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 
•  Source data ICD code frequency 
•  Source data clinical diagnosis name（Optional） 

 



Template for Procedure Coding Data Collection 

•  Fields 
•  Source data procedure ICD9 code 
•  Source data procedure ICD9 version  
•  Source data procedure ICD9 code name 
•  Source data clinical procedure name （Optional） 

•  Source data procedure code frequency 



Template for Drug Coding Data Collection 

•  Fields 
•  Source Data Drug Name  
•  Source Data Drug Strength 
•  Source Data Drug Dose Form 
•  Source Data Drug Brand Name 
•  Source Data Drug Manufacturer 
•  Source Data Drug Record Frequency 
•  Source Data Drug Code 1  
•  Source Data Drug Code Type 1 
•  Source Data Drug Code 2 (Optional) 
•  Source Data Drug Code Type 2 (Optional) 



Template for Lab Test Coding Data Collection 

•  Fields 
•  Source Data Test Name 
•  Source Data Test Specimen 
•  Source Data Test Units 
•  Source Data Test Record Frequency 
•  Source Data Test Normal Range（Optional） 

•  Source Data Test Abnormal Flag（Optional） 

•  Source Data Test Code（Optional） 

•  Source Data Test Code Type（Optional） 



Source Data Collec)on 
 Disease Drug Procedure Lab 

Source 1 ** 1,998	  999  
Source 2 4  ** 77,661	  
Source 3 83,295 822 4,725 1,127 
Source 4 231,537 ** 143,515	 11,395 8,859 
Source 5 15,707 2,555 7,624 4,070 
Source 6 1,910 4,304 49 648 
Source 7 1,166    
Source 8 66,754    
Source 9 21,531 2,211  8,933 
Source 10 399 200 200  

** Contains	duplicates	



OHDSI Chinese Mapping Evalua)on Tool 

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

Source	2	



OHDSI Chinese Mapping Evalua)on Tool 

One	single	task	
•  Show	term	list	
•  Show	progress	
•  Enter	evaluate	
•  Edit	each	term	evaluaHon 



OHDSI Chinese Mapping Evalua)on Tool 

Term	Mapping	
•  For	each	source	

term,	automaHcally	
search	for	a	match 	

•  User	can	define	their	
own	keyword	for	
search 	

•  For	those	uncertain	
matches,	the	
annotator	can	
marked	them	as	
“pending”	 

Source	2	



OHDSI Chinese Mapping Evalua)on Tool 
If	no	appropriate	match	can	be	
found,	choose	“NO	MATCH”			
 



Itera)ve Annota)on
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Learning to Rank (L2R)


 
 Matching	Features		

BM25	Matching	Score	

Jaccard	Similarity	Score	

Whether	exact	match	

Retrieve	Top	10	

Lucene	BM25	
Ranking	

Index	of	
Concepts 

Top	10	Concepts	

	

	

…	

	

Top	10	Concepts	 BM25	 Jaccard	 Exact	

	 10.52	 0.83	 0	

	 10.19	 1.0	 1	

…	

	 9.41	 0.8	 0	

Top	10	Concepts	 score	

	 0.87	

	 0.98	

…	

	 0.83	

	



First Round Tes)ng 
Drug 3759 
Disease 2891 
Procedure 2248 
Lab	Test 1277 

Source First	Round 
Drug Source	1 2211 
Drug Source	2 1548 
Lab	Test Source	3 1277 
Procedure Source	2 1050 
Procedure Source	4 936 
Procedure Source	3 262 
Disease Source	4 In	paHent 882 
Disease Source	4 Out	paHent 786 
Disease Source	2 1223 



Progress 

First	Round Evaluated Progress 
Drug Source	1 2211 642 29.0% 
Drug Source	2 1548 1400 90.4% 
Lab	Test Source	3 1277 38 3.0% 
Procedure Source	2 1050 1000 95.2% 
Procedure Source	4 936 839 89.6% 
Procedure Source	3 262 200 76.3% 
Disease Source	4 In	paHent 882 435 49.3% 
Disease Source	4 Out	paHent 786 700 89.1% 
Disease Source	2 1223 1101 90.0% 



Mapping Result 

Category Total 

Mapped Pending No	Available	Mapping 

Number % Number % Number % 

Disease 2236 2003 89.6% 81 3.6% 151 6.8% 

Lab 38 8 21.1% 7 18.4% 23 60.5% 

Drug 2042 1005 49.2% 891 43.6% 146 7.1% 

Procedure 2039 1362 66.8% 165 8.1% 512 25.1% 



Discussion




Disease 



Mapping Types Criteria Examples

Exact 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.

Source term: 
Source code: Z01.200 
à
Standard ICD concept: 
Standard ICD code: Z01.200

Source term: 
Source code: K92.204 (ICD)
à
Standard ICD concept: 
Standard ICD code: K92.208

Partial matching 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: 
Source code: L30.800 (ICD)
à
Standard ICD concept: 

Standard ICD code: L30.800



Unmapped	Situa5ons	 Examples	

For some source terms, there are no 
standard concepts could be mapped.

1.Source code may be same

Source term: 婴⼉⽀⽓管炎       �
Source code: J20.902�
àUnmapped�
[Standard ICD concept: 急性⽓管⽀⽓管炎�
Standard ICD Code: J20.902]�

2.There are similar concepts returned 
by searching tool, however, with 
different semantics, it could not be 
mapped after manual review.�

Source term: �
Source code: N60.001�
à  Unmapped�
[Standard ICD concept: �
Standard ICD Code: N61.X03]�

3. Very deep level or specific 
subcategory of diagnosis code no 
concepts could be mapped by searching 
tool�

Source term: 早期妊娠状态，13周 下�
Source code: Z34.90001 �
à  Unmapped�



Procedures 



Matching Guidelines of Procedures 

Match 
•  Original	term	⊆ Standard	term	

Cannot	match 
•  Original	term	⊄ Standard	term 
•  Original	term	⊃	Standard	term 

Original	term 
Standard	
term 

Original	term 
Standard	
term 



Detailed Analysis of Mapping Cases 

•  The	same	meaning: 
•  Original	term	and	standard	term	have	the	same	words 
•  Original	term	and	standard	term	have	different	words 

• Within	( )	the	scope	of	standard	term 

Match 

•  ParHally	intersecHng 
•  Broader	( )	than	standard	terms	 
•  CombinaHon	term:	including	two	or	more	procedures. 

Cannot	Match 



Match 
•  Case	1	same	meaning	with	the	same	words	
E.g.	Original	term:	  Code:	59.8	01 	
Mapping	to	standard	term:	  Code:	59.8×01 	

•  Case	2	same	meaning	with	different	words		
E.g.	Original	term:	  Code:	62.1101 	
Mapping	standard	term: ( )( ) Code:	62.1100 	

	
•  Case	3	within	the	scope	of	standard	term		
E.g.	Original	term:	  Code:	48.351 	
Mapping	standard	term:  Code:	48.3501  ∈ 	



Cannot Match 
•  Case	1		parHally	intersecHng,	no	exact	match	
			E.g.	Original	term:	  

× 

× 

× 

× 

× 



Cannot Match 
•  Case	2		broader	than	the	standard	terms	
			E.g.	Original	term:	  (What	disease	was	treated?)	



Cannot Match 
•  Case	2		broader	than	the	standard	terms	
			E.g.	Original	term:	  (How	to	perform	liver	biopsy?)	



Cannot Match 
•  Case	3	combinaHon	term,	including	two	or	more	procedures	
			E.g.	Original	term:	 	

	
	
	
	
			E.g.	Original	term:	 + +
	

	



Lab Test 



LOINC 	

	
	

	

	
	

	

	
	

	

	
	

	

	
	

	
	

LONIC code  



Each	LONIC	record	has	six	core	fields	



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


名称: 3  
:	 Source	3 
:	 447	
:	 /HP
:	  

:	 0～5	

LOINC-code	 59829-2
:	  

:	 	
:	 3 	
:	
:	  

:	 .  



Errors in lab test data


:	  
:	 2	
:	 	
:	  

:	

Wrong	unit	

Fecal	occult	blood	

Stool	

negaHve	



Errors in lab test data


:	  
:	 13	
:	
:	  

:	

:	 凝血酶原时间 
:	 1	
:	 sec	
:	  

:	 10.0～15.0	

Mis-match	of	the	component		and	the	sample	



Missing key informa)on of lab test


:	  
:	
:	  

:	

:	  
:	
:	

:	

:	  
:	 mlU/L	
:	

:	



No matching code in LOINC


:	  
:	 1	
:	
:	  

:	  
:	 3040	
:	
:	  

:	 8.11～14.21	

:	 -A 
:	 12	
:	
:	  

:	  



Drug 



	
	

	
	
There	is	no	match	can	be	
found		
By	the	tool.	The	annotator	
used	key-word	based	search 

 

Source	2	



	
	

	
	

	
	
Found	a	match 

Source	2	



	
	

	
	
Tried	both	the	tool	and	
manual	search,	no	match	

Source	1	



Ques)ons 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 


• PublicaHons	
• Mapping	service		
•  Expanded	vocabularies		



Thank you!



