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HCAS Analytics Goals

Seamless integration of structured 
and unstructured data

Comprehensive use of available clinical data

Coded Healthcare Data

Qualitative Human Data

Quantitative Machine Data

Traditional Healthcare BI 
data source

Self service analytics

Benefits a broad range of users and use-cases

Intuitive Data Access
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Healthcare Analytics Solution
Radiology Pilot

 Data

 5 years of selected radiology reports (13601 
records)

 System features

 SNOMED CT ontology

 Seamless structured/free-text filter creation

 Cohort generation of reports with actionable 
findings

 Collaborative workflow

 Cohort assignment

 Computer assisted chart abstraction

 Cohort export for interoperability with other IT 
systems



 13000+ reports “printed” to non-existent printer 
due to incorrect setup 

 Concern over non-acute ACR category 3 
abnormalities

 Non-acute

 Require communication within days/weeks

 Possible morbidity/mortality if ignored

 eg aneurysm, malignancy

 Benefits

 Reliability

 Efficiency

 Transparency

 Risks

 Requires hypothesis driven use

 Dynamic accuracy

ACR category 3 abnormalities

Body System Term

General Neoplastic disease (Disorder)

Proliferation (Morphologic abnormality)

Aneurysm (Morphologic abnormality)

Stricture of artery (Disorder)

Lymphadenopathy (Disorder)

Tuberculosis (Disorder)

Chest Cardiomegaly (Disorder)

Lobar pneumonia (Disorder)

Collapse (Morphologic abnormality)

Interstitial Lung Disease (Disorder)

Abdomen Ascites (Disorder)

Splenomegaly (Disorder)

Upper urinary tract dilatation and obstruction (Disorder)

Dilatation of ureter (Disorder)

Kidney stone (Disorder)

Calculus (Morphologic abnormality)

Malformation of urachus (Disorder)

Intestinal obstruction (Disorder)

Obstruction (Morphologic abnormality)

Polycystic Ovaries (Disorder)

Musculo-Skeletal Congenital skeletal dysplasia (Disorder)

Healthcare Analytics Solution
Radiology Pilot
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Enterprise Deployment Data Specs

Scope Record Unit Total Records distinct patients Concept tags Unique concepts

patient (patients) 2,351,213 1,840,214 869,350,771 86,638

inpatient (admissions) 762,330 275,418 279,347,309 66,904

outpatient (appointments) 7,121,904 477,257 104,906,370 30,616

radiology (radiology events) 3,085,365 597,039 196,522,015 22,892

referrals (referrals) 1,681,413 734,120 108,047,094 50,821

labs (lab studies) 137,366,695 1,327,929
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Radiology Scope Example
Primary Tables

Joining Table
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Ontology Tagger Approach
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Example Tagged XML

<ICD9>(571.1)ACUTE ALCOHOLIC HEPATITIS</ICD9>
<ICD9_H>(<H cid='C/SM/9953008'>571.1</H>)ACUTE ALCOHOLIC 
HEPATITIS</ICD9_H>

<EVENT>
<NAME>Potassium Chloride</NAME>
<NAME_H><H cid='C/SM/420155008'><H cid='C/SM/8631001'>Potassium Chloride</H></H></NAME_H>
<OCCURRENCES>3</OCCURRENCES>
</EVENT>

<FIELD>INDICATION:</FIELD> 50-year-old <H cid='C/SM/10052007'><H cid='C/SM/248153007'>male</H></H> with ETOH <H 
cid='C/SM/417928002'><H cid='C/SM/386702006'>abuse</H></H> and elevated LFTs. <FIELD>COMPARISONS:</FIELD> None. 
<FIELD>FINDINGS:</FIELD> Study is extremely limited secondary to patient body habitus. The <H cid='C/SM/181268008'><H 
cid='C/SM/10200004'>liver</H></H> is diffusely echogenic consistent with <H cid='C/SM/45752008'>fatty infiltration</H>. and is <NEG 
type='PRE'>not</NEG> dilated. Some <H cid='C/SM/44901006'>sludge</H> is noted within a mildly distended <H 
cid='C/SM/28231008'><H cid='C/SM/181269000'>gallbladder</H></H>. Mild <H cid='C/SM/28231008'><H 
cid='C/SM/181269000'>gallbladder</H></H> wall ….. He <NEG type='PRE'>denies</NEG> <SM_NEG 
cid='C/SM/267036007'>dyspnea</SM_NEG>, <SM_NEG cid='C/SM/21522001'>abdominal pain</SM_NEG>
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Q:  What is the positivity of 
urogram studies performed in 

2016 for kidney stones?
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Text / keyword search and using ontologies

 Report_text CONTAINS “metast”

 Concept+ CONTAINS “metast”

 Concept+ IS “Secondary malignant neoplastic disease (disorder) ”

 Concept IS “Secondary malignant neoplastic disease (disorder) ”



US SNOMED CT vs NZ SNOMED CT

Secondary malignant neoplastic disease (disorder) (128462008)

 CA - Secondary cancer

 Metastases

 Metastatic cancer

 Metastatic malignant disease

 Metastatic neoplasm

 Secondary tumor

 Secondary tumour

 Secondaries

 Secondary cancer

 Secondary malignant deposit

 Secondary malignant neoplastic 
disease

 Tumor metastasis

 Tumour metastasis

 Metastasis

 Metastatic disease



“Calculus” is present



“Calculi” is absent



HCAS Roles in practice

 Rapid hypothesis testing – allowing clinicians and administrators to quickly assemble a cohort of 
patients to determine whether the data is likely to back-up their hypothesis

 Audit and changes to clinical pathways – significantly faster than manual processes because the 
system assists in chart abstraction. Using the same human resources, more auditing can occur, 
allowing more rapid determination of compliance and the impact of clinical pathway changes.

 Data transparency – Because of the scale of both structured and unstructured data in HCAS, 
clinicians, administrators, and IT support have new visibility into issues which were difficult or 
impossible to identify with existing tools.
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Sampling of use-cases in practice

 Radiology study positivity audits

 CTU for stones in kidney/ureter/bladder

 Abd CT for pancreatic cysts

 Pathology positivity reports

 Squamous Cell Carcinoma (and differentiating skin vs lung)

 ICD10 Coding audits

 Code present but factors not in narrative

 Factors in narrative but not code present

 Ca surveillance

 Build dynamic registry based on pattern of hormone Tx, imaging studies
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Impressions

 Linking data, System validation, Transparency of data

 Breadth of user/use-cases

 Accuracy of search
 Function of OT processing, clinical note recording, skill of the user

 SNOMED CT implementation

 Importance of training, education, and feedback loops
 Knowledge of data science

 Preventing data dredging

 Thinking about the question before using HCAS

 Usability for “intended purpose”

deploying a solution vs deploying a technology
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Novel aspects

 One of the largest SNOMED CT based systems ( >1B SNOMED CT annotations)

 Functions

 Real-time cohort generations

 Computer facilitated chart abstraction

 Tailored to clinical workflow (collaborative workflow features, save/load queries, save/load 
results)

 Structured, semi-structured, and unstructured (SNOMED CT, ontologies, mappings)

 Intended to be broadly applicable instead of narrow focus on use-cases
(80% utility for 80% of use-cases vs 100% utility for 20% of use-cases)  
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Next steps

 Additional users/use-cases

 HCAS expansion roadmap

 Enterprise system update (Healthcheck)

 Formal benefits analysis

 SNOMED CT feedback based on large scale real-world clinical documentation
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