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Overview 

• LOINC, UCUM and SNOMED CT 101  

• History of Laboratory Communication Standards in 
Australia and the need for PUTS 

• Terminology decisions 

• Inputs / Sources 

• Outputs / Deliverables 

• Challenges / Issues 

• The future / PITUS 
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• LOINC  is a coding system for laboratory observations  

• has six so called axes or parts… 

•  Example Serum Sodium (code 2951-2) : 

 Component (analyte) –  Sodium 

 Property measured – Substance concentration 

 Timing – A point in time  

 System – Serum (or plasma) 

 Scale – Quantitative  

 Method used – only used where different methods 
give clinically significant different results 

• Example units are provided but not part of the model 
(mmol/L) 
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LOINC 101 



UCUM 101 

• The Unified Code for Units of Measure (UCUM) is a code 
system intended to make units of measure unambiguous to 
a computer system. 

•  The focus is on electronic communication, as opposed to 
communication between humans 

• Able to compute semantic equivalence  between different 
forms of the same base unit e.g. ug/L  ===  mg/mL 

• Example: mmol/24 hours in UCUM is mmol/(24.h) 

• More information     http://unitsofmeasure.org/ 
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CSIRO. Getting to go: Implementing 

SNOMED CT 

SNOMED CT 101 

• Developed & maintained internationally by IHTSDO  
• Australian extension maintained by NeHTA , NCTIS 
• A system of concepts in hierarchies  
• Many concepts have logical definitions 
• Concepts can have multiple parents 
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History of Pathology Standards in Oz 
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1998 
• AS2700.2 HL7 V2.3 

• No terminology binding 

2002 
• AS4700.2 HL7 V2.3.1 & HB262 Implementation guide 

• Binding to AUSTPATH and RCPA Broadsheet 29 SI Units 

2012 
• AS4700.2 HL7 V2.4 & HB262  

• Binding to APUTS standard 
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• A revised standard for the use of units in pathology indicating 
preferred units for display and a mechanism for their 
representation in electronic messaging 

• Terminology sub-sets (or reference sets) of pathology terms for 
requesting and reporting pathology by discipline 

• Standardisation of report terminology for common tests  used 
in decision support – to improve safety in interpretation when 
results are combined 

• Terminology for structured cancer reporting ensuring 
terminology is available, consistent and ultimately able to be 
used in electronic decision support 

 
 
 

 

PUTS - Objectives 
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How does PUTS support eHealth? 

• Harmonised reporting to Australian Personally Controlled 
Electronic Health Record (PCEHR) 

• Enable decision support for things like diabetes test recall, 
drug monitoring in clinical software 

• Enable electronic ordering of lab tests from primary care 

• Enable HL7 reporting to RCPA external Quality Assurance  
Program 

• Support  Detailed Clinical Models (DCM), archetypes and 
templates e.g. Structured cancer reports 

• Prevention of errors due to misinterpreting laboratory results 
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Why RCPA and why now?  
 

• RCPA is a major player...can push for regulatory backing 
through revision of the NPAAC requirements. 

• SNOMED CT now licenced in Australia and maintained 
by NeHTA National Clinical Terminology Information 
Service (NCTIS)  

• AUSTPATH code-set no longer maintained by Standards 
Australia – out of date 

• Awareness is high – Large electronic health records and 
HIE projects in USA, Canada, UK , Australia and 
elsewhere. 
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Face-to-face meetings at RCPA HQ in 
Sydney, Australia 
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Current usage - LOINC 

• Use of LOINC in community and hospital pathology for reporting in HL7 
ORU-R01 messages - but inconsistent 

Examples: 
 
• Hba1c  
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•  Serum Glucose 
 



Current usage - Units 

• Inconsistent use of units of measure in electronic 
messages: 

 
Example: 

 24hr Urine Creatinine 
 
mmol/24h 
mmol/day 
mmol/d 
mmol/24 hrs 
mmol/24 hours 
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Terminology decisions 

• Lab Request/Lab Order codes -> SNOMED CT 
OBR|1|VP1000001-1||271234008^Alkaline phosphatase^SCT 

|||||||L|||||2397701B^MOUSE^MICKEY^K^^DR.... 

 

• Microorganism codes in culture results -> SNOMED CT 
OBX|10|CE|11475-1^Culture^LN|1|78065002^Enterococcus faecalis^SCT||A||||F 

 

• Lab observation codes (OBX-3) -> LOINC 
OBX|3|SN|30405-5^Leucocyte Range^LN^ULeuc^Leucocyte Range^NATA2623||^10^-

^100|x10*6/L^x10E6/L^UCUM|<10|H|||F... 

 

• Units of measure -> UCUM 
OBX|8|NM|6690-2^White Cell Count^LN||11.0|x10*9/L^x10E9/L^UCUM|4.0-11.0 

||||F|||201211280941+1000 
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Inputs/Sources 

• RCPA Test Manual 

• RCPA Broadsheet 29 (1988) – SI Units Revisited 

• RCPA External Quality Assurance Program 

• NeHTA reference sets 

• Laboratory Information systems data sets (where possible 
ranked) from states and territories 

• Practice Management Software order lists used in General 
Practice and Specialist settings. 

• Deprecated Australian Standard order and results code sets 
(AUSTPATH) 
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Inputs / Sources cont... 

• Public Health Laboratory Network (PHLN) case definitions 

 

• CSIRO/Mater Pathology Microorganism mapping project 

 

• The National Laboratory Medicine Catalogue (NLMC): 
Editorial Principles from the NHS. 
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Methods – Automated map tools 

• Requesting Working Group and Micro-organism  used 
CSIRO’s Snapper automated mapping tool. 
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Methods – Pre-prepared lists 
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Pre-prepared lists – Clin Chem 
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Pre-prepared lists – UCUM Units 
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Outputs – The APUTS Standard 
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http://www.rcpa.edu.au/Publications/PUTS/PUTS_STDS.htm 

http://www.rcpa.edu.au/Publications/PUTS/PUTS_STDS.htm


Rules from APUTS 1.4.... 
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Outputs – Lab orders subset 

• SNOMED CT Subset/List for Lab Orders 
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Outputs – Discipline based LOINC sets 
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http://www.rcpa.edu.au/Publications/PUTS/PUTS_STDS.htm 

http://www.rcpa.edu.au/Publications/PUTS/PUTS_STDS.htm


Outputs – Genetics Report Model 
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Outputs – Gynae report model 
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Outputs – Generic AP report 
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Outputs – Urine M/C/S model 
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LOINC Submission 
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http://loinc.org/submissions-policy 
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Issues – SNOMED CT just a code-set? 

• Issue: The misconception that SNOMED CT is “just another 
code-set”, any code will do... 

• Response: Use visual tools that display SNOMED CT 
concepts in a graph to prevent mapping to “grouper” 
concepts & favour “fully defined” concepts. 
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Issues – Apples aren’t apples 

• Issue: Combining data from what appears to be the same 
test in time series for a subject such as in cumulative 
reports or graphs carries with it significant clinical risk. 

 

• Response: Assess the clinical risk and use traffic lights. 
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http://www.ychi.leeds.ac.uk/ychi/files/pub/PathReportingIssues_WhitePaper_vFinal.pdf 

http://www.ychi.leeds.ac.uk/ychi/files/pub/PathReportingIssues_WhitePaper_vFinal.pdf


Issues – The ground is moving 

• Issue: Maintenance of LOINC subsets going forward 

• Response:  The new PITUS project will establish maintenance 
policy. 

 

• RII and IHTSDO agreement what does it mean for our SNOMED 
CT Orders subset? 

• Response:  New SCT content will require a submission from 
Australia + one other NRC to be accepted into International SCT 

 

• Issue: Changes to SNOMED CT Organisms in the near future 

• Response: Update subset after each SNOMED CT AU release 
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Compliance, Conformance , 
Accreditation 
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Accreditation Document Stack 
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RCPA APUTS Standard V1.4 

AS 4700.2-2012 Implementation of HL7 V2.4 - Pathology and 
Diagnostic Imaging 

NPAAC Requirements for Information Communication (2007 
Edition) 
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The future - PITUS 

• Dept of Health and Ageing funding for the RCPA to further 
improve requesting and reporting  

1. Implementation evaluation of requesting/reporting   

2. Decision support for pathology requesters 

3. Safety in Pathology reporting - standards for 
cumulative reports, abnormal indicators and 
demographics 

4. Reference range harmonisation across labs 

5. Report information modelling and structured reporting 
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Conclusions 

• One terminology does not fit all circumstances 

• Pathologists are very mindful of inappropriate pooling of 
results, we must build systems to prevent this from 
happening 

• It is vital that we have a process to maintain these subsets 
going forward 

• One major side-effect was the education of Pathologists 
about terminology and units issues. 
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