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Electronic Health Record 

• An electronic womb-to-tomb health record 
comprising of all important health data about 
a person which can be accessed at anytime, 
anywhere by the authorized person. 

 



 

Brief Introduction of eHR 
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eHR Information Standards 
 Domain Group on Laboratory Record 

We meet  
Three times 

 per year 

To develop information standards on laboratory record to facilitate the sharing of laboratory data to the eHR 



Standardisation for eHR 

• Ensure accurate interpretation of health data 
by all parties 

• Support reuse of data 

• Reduce duplicated efforts in data entry 

• Facilitate interoperability of systems for data 
captured at different platforms 

• Improve efficiency of healthcare services  

• Assist in protection of public health 



Phased Approach – A Proposal 
eHR Section Level 1 Level 2 Level 3 

eHR Participant 

Encounter 

Referral 

Clinical note / summary  

Adverse reaction / allergy 

Clinical alert 

Problem 

Procedure 

Birth record 

Assessment / physical exam 

Social history 

Past medical history 

Family history 

Drug – prescription record 

Drug – dispensary record 

Immunization 

Clinical request 

Diagnostic test result – Laboratory 

Diagnostic test result – Radiology 

Diagnostic test result – Other investigation  

Care & treatment plan 

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Key :  

2012 Jun 
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Laboratory data standards for eHR 



Laboratory Standards Roadmap 
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Lab data Terminology Adoption 

SNOMED CT 

Like a Question – 
Urine Culture? 

Like an Answer  – 
Escherichia coli 



Both LOINC and SNOMED CT being used 



 
Terminology - 

A brief introduction of LOINC 
 
  
 



LOINC - Background 

• Logical Observation Identifiers Names and Codes 

 

• LOINC system was initiated in 1994 by the Regenstrief 
Institute, a non-profit medical research organization 
associated with Indiana University.  

 

• Developed for data exchange of lab results among 
different institutions 

 
 

 
 



Why LOINC 

• Most widely adopted reference terminology 
for Laboratory 

 
• Nearly 60,000 terms and where 44,000 related 

to laboratory (in 2011 figures) 

 

• Free to use 

 

• Frequent update 

 

 

 

 

 



An example of a LOINC code 

    LOINC code 

• Component 

• Property 

• Timing 

• System 

• Scale 

• Method 

Sodium [Moles/volume] in Serum or Plasma

    2951-2 

• Sodium 

• SCnc 

• Pt 

• Ser/Plas 

• Qn 

Six-axis 



LOINC mapping examples 



International adoptions 

Region Laboratory Test 
Canada:  BC, Ontario-ELINCS LOINC  

USA: CDC, CAP LOINC 
UK-NHS SNOMED CT 
France- SFIL LOINC 
Brazil LOINC 
Taiwan-NHII LOINC 
Australia-NEHTA (RCPA) LOINC (Reporting test) 
China-EHR based Regional health 
information platform 

LOINC 

Singapore-HIE LOINC (potential adoption) 

Korea LOINC  
Hong Kong  LOINC 

… LOINC 

Source: http://breeze.iu.edu/labloinc201006/ 



HL7 v2.x  OBX Segment 

OBX||CE|630-4^Urine Culture^LN||52499004^Pseudomonas aeruginosa^SCT| 
 

A code 
identifies the 
datatype as a 

coded element 

A code 
identifies the 
data in OBX-3 

The code is 
from LOINC 

The code is from 
SNOMED CT 

Coded result 
for OBX-5 



SNOMED CT 
Introduction 

 



What is SNOMED CT 
• SNOMED CT is a comprehensive clinical terminology, originally created 

by the College of American Pathologists (CAP), collaborated with NHS, 
and is now licensed  by the International Health Terminology 
Standards Development Organisation (IHTSDO). 
 

• The terminology is comprised of concepts, terms and relationships 
across different scopes of health care. 
 

• “Concept” is a clinical meaning identified by an unique permanent  
numeric identifier (Concept ID). 
 

• Each concept has one unique “Fully Specified Name ” intended to 
provide an unambiguous way to name a concept. 
 

• Each concept in SNOMED CT is logically defined through its 
“relationships” to other concepts. 
 

http://www.ihtsdo.org/
http://www.ihtsdo.org/


SNOMED CT 

• Most widely adopted medical 
reference terminology 
• Cover 19 domain area 
(hierarchies) 
• Around 380,000 concepts 
• Nearly 900,000 relationships 
 

Screen dump of CliniClue Browser for SNOMED CT . http://www.cliniclue.com/software 



Screen dump of CliniClue Browser for SNOMED CT . http://www.cliniclue.com/software 

Find “MRSA” via a SCT browser 



eHR Laboratory Results  
Reporting Model 

• Laboratory results in PDF or free text 
– Level 1 Compliance 

 

• Laboratory results in structured format 
– Local codes -> Level 2 Compliance 

– International codes (recognized terminologies -> 
Level 3 Compliance) 
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Test name + 
Local codes (Level 2) 

International codes (Level 3) 
 

Structured report with 

Terminology reference 
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Structured report model - Clinical Pathology 
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Cumulative Laboratory Result 

 



Structured report model - Microbiology 
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Microbiology Report Content 

• Compliance level 1, 2 and 3 

– Level 1 – report PDF 

– Level 2 – structured data  

– Level 3 – structured data with Reference Terminology 

• Specimen type – SNOMED CT 

• Test – LOINC 

• Organism – SNOMED CT 

• Susceptibility test - LOINC 

 



HA-ePR Laboratory Result Enquiry 

 



Structured report model -  Anatomical Pathology 
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Lab data 

Pathology Report 



HA-ePR pathology result enquiry 

 



Anatomical Pathology Report Content 

• Compliance level 1, 2 and 3 
– Level 1 – report PDF 

– Level 2 – structured data (SNOMED 3) 

– Level 3 – structured data (SNOMED CT) 

• Structured pathological report data 
– Gross/Macroscopic Examination, Microscopic Examination and 

Diagnosis, and any other narrative text for pathology report 

• Diagnosis field  
– For level 2, structured data are always in pair  

• Topography – Morphology/Procedure/Disorder 

– For level 3, structured data are coded in SNOMED CT  



Encoded Diagnosis 

• Currently the encoded data in HA are in 
SNOMED 3 

• T and M codes are always in a pair, and it can 
be more than 1 pair 

• Will capture local code and local description 

• No validation check on those local codes as 
they are level 2 compliance 

 



Editorial Guide for Laboratory 
 



Editorial guidelines – Test Display name 

General principles: 

• Test naming should be Clear, Precise and 
Concise. 

• Tests are named according to the test, 
condition or disease rather than particular 
methodology. 

 

Achieve “standard” test display names for eHR 



LOINC Common Name 

• Use LOINC Common Name as a base to construct 
our test display name for eHR 

• Advantages- They are Distinct, Clear and Consistent 

• For example: 
– Alpha-1-Fetoprotein [Moles/volume] in Serum or Plasma 

Remove the Property Replace “in” with “,” 

Alpha-1-Fetoprotein, Serum 

A proposed  
test display name 

for eHR 



Test Display Name for eHR 

• eHR IS Lab DG suggestions: 

– Map methodless LOINC code 

– Use LOINC Common Name as a base 

• May make reference to test display name in HA-ePR 

• Favor UK but US spelling also acceptable  

– Seek Lab DG members or (Editorial board) 
approval on the eHR test display name list 

 

 



Editorial Guidelines – Test name 
• The test name format and the order of the components are 

as follows: 
– <analyte>_[(<abbreviation>)],_[<system>],_[<qualifier>],_[<method>] 

– Note:  
• Component in square brackets is optional  
• An underscore indicates a space. 
• A comma is used in between components to separate them. 
• Capitalize first character of the every component after comma.  
• <system> can be optional if the specimen type information is indicated in 

another part of the record 

– e.g. Alpha-1-Fetoprotein, Serum 
– e.g. Follicle Stimulating Hormone, Serum 

• …  
 



General Laboratory Result 

 

Standardized  
eHR Test Description 



Organism 

With Lab DG members advice: 

• The organism name format and the order of 
the components are listed as follows: 

– <genus>_<species>_[<life cycle>],_[<descriptor>] 

– Note:  

• Component in square brackets is optional 

• An underscore indicates a space. 

• A comma is place before descriptor  

– e.g. Escherichia coli 



Specimen type (Microbiology) 
With Lab DG members advice: 

• Format of Specimen type 
– <specimen>[,_<descriptor>] 

For multiple sites 

– <1st specimen> [,_<1st descriptor]_+_<2nd specimen> [,_<2nd descriptor>]_... 

–  Note:  
• Components in square bracket is optional 

• An underscore indicates a space. 

• A comma is place before descriptor 

• A plus sign is used as connector between specimens obtained from multiple 
sites.  

– e.g. Dialysis fluid 

– e.g. Peritoneal dialysis fluid, post-dialysis 

– e.g. Vaginal + rectal swab 

 

 



Laboratory data standardization 

Type Area Terminology / Ref. Status 

Micro-organisms HA and DH SNOMED CT Completed initial mapping 

Specimen type (Microbiology) HA and DH SNOMED CT Completed initial mapping 

Antibiotics sensitivity tests HA and DH LOINC Completed initial mapping 

Microbiology tests HA and DH LOINC Completed initial mapping 

Biochemistry tests (common) HA and DH LOINC Completed initial mapping 

Haematology tests (common) HA and DH LOINC Completed initial mapping 

Immunology tests (common) HA and DH LOINC Completed initial mapping 

Anatomical Pathology  
(T&M codes) 

HA and DH SNOMED CT In progress 

Molecular/Esoteric tests HA and DH LOINC In progress 

Test description for eHR eHR LOINC & eHR DG 
(Lab) 

Draft for DG (Lab) members 
comment 

Editorial policy for laboratory 
terminology 

eHR LOINC & SNOMED CT 
& eHR DG (Lab) 

Draft for DG (Lab) members 
comment 

*Initial mapping completed. Refinements are required on complicated terms 

~2700 concepts  

~460 concepts 

~2700* 

~5600* 



LOINC Adoption Strategy 

• Goals & Roles 

• Discrete data elements for lab results 

• Your LIS readiness for structured lab data 

• LOINC training 

• Mapping rules & validation 

• Mapping target (80/20 rule)  

• Implementation 

• Maintenance 

 

 



Questions 



Thank You 


