
Hands-on use of 
SNOMED CT and other 
International 
Standards for Clinical 
and Translational 
Research
Scott Campbell, MBA, PhD

Connection and Innovation with SNOMED – Workshop 1.2

Utrecht, The Netherlands

February 13, 2020



Disclosures
1. Dr. W. Scott Campbell and Dr. James R. Campbell partially supported by 
NIH Award: U01HG009455; Patient Centered Outcomes Research Institute 
(PCORI) Award CDRN-1306-04631); Funding from UNMC Departments of 
Pathology and Microbiology and Internal Medicine



Workshop Objectives
• Increase understanding of how SNOMED CT 

can be used in research

• Brief discussion of SNOMED CT concept model

• Review specific use cases, informatics and 
terminology standards considerations
• Hierarchical use (Public health)
• Defining relationships and hierarchical uses 

(Biobank use case)
• Multiple terminologies

• Interactive discussion and system exploration



The Question and the Tooling

• Knowing the question (mostly obvious)

• Knowing your tools

• How data captured

• Understand the workflow (context)

• Database architecture

• How data represented

• Discrete

• Encoding

• Local coding systems

• Standard coding systems



Common Standards
• ICD-X

• Taxonomic

• Laboratory standards

• Various models

• Focus on SNOMED CT representations

• Medications

• RxNorm (US)

• SNOMED CT harmonization (Australia/US NLM)

• SNOMED CT

• Polyhierarchical

• Stated definition (declared meaning)

• Logical axioms applied 

• Logical inferences/inferred meanings
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SNOMED CT Navigation

• Subsumption

• ISA paths

• Defining relationships

• Following the defining paths across 
concepts

• Subsumption and defining relationships

• Use of ISA paths

• Use of defining paths

• Combining defining with ISA paths



Basic Subsumption - ISA examples
• Use basic grouping (inferred) feature of SNOMED CT

• Logic groupings at various levels of aggregation or granularity

• Can be managed well in SQL data structures

• Transitive closure table (precalculated)

• Lists all concepts and all child concepts  

Parent concept Child concept

709044004 |Chronic kidney disease 
(disorder)|

104931000119100 |Chronic kidney 
disease due to hypertension 
(disorder)|

709044004 |Chronic kidney disease 
(disorder)|

284961000119106 |Chronic kidney 
disease due to benign hypertension 
(disorder)|

709044004 |Chronic kidney disease 
(disorder)|

722150000 |Chronic kidney disease 
due to systemic infection (disorder)|

709044004 |Chronic kidney disease 
(disorder)|

And so on…



Chronic Kidney Disease



Clinical Data Warehouse Example



Antimicrobial Stewardship
• Use of antibiogram for empirical antimicrobial use

• Statistical profile of microorganism 
resistance to antimicrobial agents

• Requires knowledge of microbiology laboratory 
results

• Organism identification

• Organism susceptibilities to antimicrobials

• Can employ logical groupings (subsumption)

• Organism hierarchy

• Specimen hierarchy



UNMC Antibiogram 
Demonstration



Defining relationship example
• Use defining attribute and values of a definitions

• Finds all concepts with a particular defining set of attributes 
and values

• Not readily accommodated with SQL data structures

• Transitive closure calculations at runtime

• Risk of recursion (intractable in some environments)

• Requires complete representation of SNOMED CT in 
database

• Not common in, and of, itself

• Example: Find all patients with diagnosis containing 
defining attribute/value definition of: 

|Pathologic process| = |Infectious process|



Combined example
• Use both ISA (subsumption) and defining aspects 

of concepts

• Can be very powerful

• Difficult in SQL environment

• Graph (NoSQL) environments very useful in this 
regard

• Example: Find all medications where

|Finding site| = <<|Lung structure (body 
structure)| 

AND 

|Causative agent| = <<|Gram-negative bacterium 
(organism)|



Cartesian Combinations



Tumor Necrosis Factor inhibitor drugs



UNMC Biobank Example
• Use of synoptic cancer data

• Question/answer pairs
• Questions contain context of cancer
• Primary tumor location
• Histologic feature solicited
• Answer is some Histology (Morphologic 

abnormality)

• Find all adenocarcinomas with mucinous features of 
the gastrointestinal tract

• Must find all synoptic questions associated with 
histologic type

• Must find only those synoptic questions 
pertaining to body structures of gastrointestinal 
tract



Sample Synoptic Question



SNOMED CT - Histologic type



Nebraska Cancer Analytic Resource



Use of multiple terminologies
• No single terminology is exclusive

• Situations require combining multiple 
terminologies

• Essentially – phenotyping a clinical scenario

• Example: 
• Find all patients diagnosed with 

colorectal cancer between 2013-3016
• Diagnosis at Stage IV or progressed to 

metastatic disease by 2016



Metastatic Colon Cancer



Accuracy of patient 
identification

True Positive False Negative

NAACCR Stage IV 45 n/a

SNOMED CT 50 25

ICD-10-CM 27 38

CEA level > 25 49 26

False negative indicates no concept data available that 
supported metastasis.  

Collectively, 100% identification

NAACCR Stage IV indicated inclusion. False negatives n/a

15 patients (20%) had no NAACCR stage record.  SNOMED 
CT, ICD* or CEA > 25 only method to identify metastasis



Questions




