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Overview

 The healthcare challenge

* Exposing clinical knowledge on the Web as
RDF

* Transforming clinical content — An example
from the DoD TAPS project

* Getting closer to this vision



The Challenge

The US Healthcare System is highly heterogeneous.
@ coanitive How do we converge?



The Rapid Growth of Health
Knowledge

Information will need to be sharable and
@ coanitive machine-processable if it is to scale



Exposed and Richly Linked Knowledge ...
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That is computable, Reusable, and
Actionable
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This Ecosystem Already Exists!
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Our Focus Today
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TAPS RDF Pipeline
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RDF Pipeline Definition

pgraf: a p:FileNode .

s125:address a p:GraphNode ; |
p:inputs ( pgraf: ) .

s125:name a p:GraphNode ;
p:inputs ( pgraf: ) .

s125:sig a p:FileNode ;
p:inputs ( pgraf: ) .

s125:icd9tosnomed a p:GraphNode ;
p:inputs ( pgraf: ) .

s125:merge a p:GraphNode ;
p:inputs ( s125:address s125:name s125:sig s125:icd9tosnomed ) .

For more information on the RDF Pipeline Framework, please visit:
http://rdfpipeline.org/

([ Cognitive

Medlcal Systems



Deterministic Model Transformation:
CHCS Address to FHIR Address

ches:2 (CHCS fhir:Patient (FHIR
patient class) patient class)
af Ef
/ /
[ 2chcsPatient )¢_,_taps:generatedFrom“_| _:fhirPatientj

fhir:address

> Translate
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fhir:line

—— |\ ..
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Non-Deterministic Model
Transformation: From CHCS SIG to

f ?7chcsPatient !
! a chcs:Patient

.4 ches:52
ches:patient-52 (CHCS patient class)

. a
~

[ ?chcsPrescription J<—tapszgeneraledFrom
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:fhirPatient '
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_____ ;_____
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Leveraging SPARQL for Terminology

Alignment
CHCS Model FHIR Model

......................

?snomedURI
skos:closeMatch <http://.../snomed/73211009>

replace("~http://[~/]*/snomed/","")

?snomedCode
"73211009"

’ ?chcsPatient . fhirPatient |
» <http://../chcss/100417> T > fhir:Condition
" (CHCS medical condition) ' (FHIR medical condition)
caregraf:patient-100417 a/' fhir:subject af
. /
[?chcsCondition)d taps:generatedFrom _:fhirCondition
caregraf:diagnosis-100417 fhir:code
7chcsICD9 [_:codea%leConceth
"250.00" < |
(diabetes mellitus) //;, Translate > fhir:coding
URI{CONCAT("http://.../icd9cm/"))
Pt ittt | fhir:code
E Term Service ?snomedLabel |
| v "Diabetes mellitus" :
: ?icdURI |
i | <http://.../icd9cm/250.00> skos:prefLabel : fhir:value
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Deterministic, Declarative, Reusable
Transformation

INSERT {
GRAPH fhirGraph: {
?fhirCondition a fhir:Condition .
?fhirCondition fhir:code _:CodeableConcept .
_:CodeableConcept fhir:coding _:coding .
_:coding fhir:code _:codeConcept .
_:codeConcept fhir:value ?snomedCode .
?fhirCondition taps:generatedFrom ?chcsICD9 .
?fhirCondition fhir:subject _:fhirPatient .
_:fhirPatient taps:generatedFrom ?chcsPatient .
3
WHERE {
GRAPH chcsGraph: {
SELECT DISTINCT * {
GRAPH chcsGraph: {
?chcsCondition a <http://datasets.caregraf.org/chcss/100417> .
?chcsCondition caregraf:diagnosis-100417 ?chcsICD9 .
?chcsCondition caregraf:patient-100417 ?chcsPatient .
BIND(URI(CONCAT( "http://datasets.caregraf.org/icd9cm/", ?chcsICD9)) as ?icdURI ) .

SERVICE <http://192.168.1.111:3030/data/sparql> {
GRAPH vaassoc: { ?snomedURI skos:closeMatch 7icdURI . }
GRAPH <http://datasets.caregraf.org/snomed> {

?snomedURI skos:preflLabel ?snomedLabel . }

BIND(str(?snomedURI) as ?snomedStr) .

BIND( replace(?snomedStr, "~http(s?)://[~/]1*/snomed/", "") as ?snomedCode ) .
BIND(URI(CONCAT( str(uuiD()), "@", ?snomedCode)) as ?fhirCondition ) .

}
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WHAT’S NEXT



Capture Knowledge Declaratively
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Why we need standards to guide
clinical capture

 RDF makes the processing of clinical information staight-forward.
— Lots of tooling

— Itis a known semantic model with a number of supported
representations (RDF/XML, Turtle, ...)

 RDF cannot solve all problems
— Transformations are expensive even with RDF
— Hard to maintain
— Transformations are lossy and not always deterministic

* Need standards to converge on

— Standards that allows convergence towards a common clinical
baseline.

— Great strides being made in the standards world
— Customization and localization increase TCO

(@ Cognitive



A few encouraging developments

 The adoption of FHIR (Fast Healthcare Interoperability

Resources) — an implementer-friendly resource-oriented,

REST-based clinical resource framework

— http://www.hl7.org/implement/standards/fhir/summary.html
* The RDF Semantic Interoperability SWG at HL7

— Goal: To help expose HL7 standards using OWL/RDF

— Discussion on an OWL ontology for FHIR and a FHIR RDF
representation

* Convergence of two existing communities
— HL7

— W3C Semantic Web for Health Care and Life Sciences Group
— http://wiki.hl7.org/index.php?
title=RDF for Semantic Interoperability
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Expose Resources and Reusable Logic
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Near San Diego, CA Q
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italian San Diego, CA

Browse Category: Italian

| Show Filters - ’
Is it good?

4 U
Xolando Mo' Map Redo search when map moved

= ﬂ €3 €3 £ 136 reviews 6686 El Cajon Bivd "
_ es, Italian San Diego, CA 92115 -

(619) 462-6456 —

Del Mar

Everything made from scratch baby! Fresh, Fresh, Fresh. Old school N.Y. style pizza and subs,
# salads, wings, calzone, and stromboli. We also offer pizza by the slice! Free delivery to the...

q A Buca dl Ber\"‘" ld=linn Restaurant GaS|am
[ ] & ] &) i_ 357 reviews __

How reliable is the
recommendation?

Italian

&

—‘}ﬂ kitshi-ness and the ability to throw big parties here and a whole star for the eggplant parm alone.
other than that, it's like a chain italian restaurants with ridic i

(6 9)

@loYorei Chiila Vieta ;
A Map Data TemmsofUse Reportamap emor

How can |
get it?

Diego, CA 92101

$$ - ltalian c
(619) 239-2222

™ Online Reservations

Nt N NS W N -
"W, vMedical Systems



Seller Information Delivery Buying Options

Niles Book Company In Stock.

Add to cart

Y v v v 97% positive over
the past 12 months. (4,307 total
ratings)

What is the
pedigree of
the source?

or
Sign in to turn on 1-Click ordering.

bookmans_exchange « In Stock. l Add to cart

Yo ¥r v ¥ 98% positive over » Ships from AZ, United States. o

the past 12 months. (174,103 total « Expedited shipping available. _ : .

ratings) « International & domestic shipping rates and return Sign in to turn on 1-Click ordering.
policy.

nearfine-us « |n Stock. Add to cart

Yr v v vy 96% positive over » Ships from United Kingdom. Learn more about or

the past 12 months. (40,186 total import fees and international shipping time. o . .

ratings) « International & domestic shipping rates and return Sign in to turn on 1-Click ordering.
policy.

-TextbookRush- « In Stock. Add to cart

v YrYrvr 95% positive over « Ships from OH, United States.
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Encouraging developments

* ONC’s Clinical Quality Framework Initiative

— The harmonization of CDS and Clinical Quality models
through FHIR

— CDS ontologies?

e CDS Collaborative

— Collaboration between the University of Utah
(OpenCDS) and Cognitive Medical Systems (Socratic
Grid)

— Declarative rules to be exposed on the Web

— Enable access to clinical decision support services that
leverage the web and RDF

(@ Cognitive



Knowledge Discovery
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Other prototypes from the TAPS
project
* Record linkage through FHIR normalization

using RDF
— CHCS and VISTA

* Patient Cohort Classification System
 PTSD Capacity Planner



Provide Support At the Point of Care
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The Ask

* Help us get there, get involved in an initiative
* Engage the community
- * Contribute to Open Linked Knowledge
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