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Apelon Leadership

 Internationally recognized
terminology experts

e Strong, active commitment to
open standards

e Terminology tools and
professional services used
around the world



Apelon’s Distributed
Terminology System (DTS)

An open source terminology server




What Is a Terminology Server?

* A Terminology Server is:
* a networked software component

* that centralizes terminology
knowledge

* local catalogs
* required billing and data exchange codes
* international standard vocabularies

« and provides terminology services to

other network applications.
|
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Abundance of Terminologies

ot Code Systems Mappings
CVX Multum CPT to CVX
DSM IV MVX CPT to SNOMED CT
HCPCS NDF-RT* ICD-9-CM to SNOMED CT
HL7 NANDA ICD-9-CM to ICD-10-CM/PCS (GEM)
O *
ICD-3-CM NIC ICD-10-CM /PCS to ICD-9-CM (GEM)
ICD-10 NOC
N ICD-10-CM/PCS to ICD-9-CM
ICD-10-AM Race and Ethnicity Reimb
ICD-10-CA (Reimbursement)
RxNorm RxNorm to proprietary (and inverse)
- - *
ICD-10-CM SNOMED CT
ICD-10-PCS UMDNS* SNOMED CT to CPT
ICPC NI SNOMED CT to ICD-9-CM
||;/|OIdND(|:?A International transiations Comprehensive support for UMLS CUIs
e e
« MeSH + Additional code systems can Subsets/Value Sets

be made available
* VA/KP Problem List

e Core Problem List
« LOINC Common Lab Orders Value Set
* Meaningful Use Subsets

* Code Systems developed and managed with Apelon tools and services * Quality Metric SUbsetS
PELON
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Examples of
Terminology Services

« Term/name normalization:

What is SNOMED CT name for “heart attack’? ~ Myocardial Infarction
« Code translation

What is the ICD-9 code for Myocardial Infarction? 410.91
« Grouping and aggregation

Is Myocardial Infarction a Cardiac Disease? True
* Clinical knowledge

What drug treats Myocardial Infarction? Streptokinase
* Quality Measure Value Set Validation

Is a ICD-9-CM code 648.04 in the

Diabetes Diagnosis eCQM value set? True

|



Distributed

erminology System (D

S

« Leading open-source terminology server
Supports both standard and local terminologies

O
O
O
O
O
O

Searching
Browsing
Modeling
Extension
Mapping
Run-time
services

% Apelon DTSEditor 4.1.0-377

{

File Tools Options Help

@S AHEE| AL ELLY O Y B
Tree | Walker | Search m
Namespace: :SNDMED T CA Edition v: Concept | Term | Namespace | Subset | Authority |
Version: |2012.12.1... ~ | [[F]] 08-Dec-2014 New
View Axis: :Subset Hierarchy v:
Focus Concept: -Finding of level of mood (finding) - (=@ Ecstatic {finding)
. - =+ Synonyms (3)
Subset: |Happiness x| Synonym: Ecstatic (Prefer\red )]
Version: .Wol'king v: 08-Dec-2014 : gi:ﬂm EE:I:::E ffg:é”g"

E-@ Elevated mood (finding)
E}b Elation ﬁndma
g
EJ b Euphoria (finding)
i Feeling high ﬁn-.'hnu
b Exhilaration (finding)
'“. On examination - elated (finding)

[+ Concept Properties {3)

= Superconcepts (1)

@ Elation (finding)

L‘—}- Roles ]

-4 some Interprets (atiribute): Emotion (observable entity)
[some Interprets (attribute): Level of mood (obsery able
entity)

[ Concept Associations (3)

M Clinical course (attribute): Courses {qualifier value)

Episodicity (attribute): Episodicities {qualifier value)

-8 Severity (attribute): Severities (qualifier value)

[#- Inverse Concept Assodations (1)

= Subsets (1)

@@ Happiness

Version: | 2012.12. 1248 (20-Dec-2012) =

User: demouser Host: demo.ext.apelon.com Instance: disjboss (4. 1.0-377)
=

1
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DTS: The single source of truth

* Integration of all core terminologies into a common
framework

« Automated and configurable terminology and value set
updates

« Versioning

« All terminology versions form point of integration into DTS are
available in a single knowledge base

« All user terminology artifacts (value sets, mappings, localizations)
are versioned and can be audited
« Terminology authoring
» Local code systems from flat lists to complex ontologies
 Enumerated and logically defined value sets
» Corss-terminology mappings
» Local names, codes, other attributes

* Full-featured, customizable Java APl and SOAP Web

Services APELON
Open source (http://apelondts.org) 8



DTS Value Sets

T Subset Expression Editor

=X=)

=% Allergies Intolerances_Animal: Cat™AIC_FOOD_ENV-~Allergic_0911_jdp

=0 - ACTIVE CONCEPTS FROM NAMESPACE COSTART [Coding Symbols for a Thesaurus of Adverse Reaction Terms]:2014.AA
; ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *allerg™felin™
1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *felin*allerg™
- ACTIVE CONCEPTS HAVING CONCEFT MAME MATCHES *allerg®cat™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cat*allerg™
[=+® EXCLUDE
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cation™
-1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Salcatonin allergy (disorder)™
-~ ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *test™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *extract™
- ACTIVE CONCEPTS HAVING CONCEPFT NAME MATCHES *Caterpillar™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *vaccine™
~-_1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cate™
[~ 2 ACTIVE CONCEPTS FROM NAMESPACE CRISP Thesaurus:2014.A4
- ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *allerg*felin™
ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *felin*allerg™
1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *allerg™cat™
-1 ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *cat*allerg™
=@ EXCLUDE
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cation™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Salcatonin allergy (disorder)™
- ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES “test™
++ 1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *extract™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Caterpillar™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *vaccine™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cate™
- ACTIVE CONCEPTS FROM NAMESPACE ICD-10-CM:2014.0.0.13A4
-1 ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *allerg*felin®
-1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *felin*allerg™
ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *allerg*cat™
-+ ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cat*allerg™
[=@& EXCLUDE
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cation™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Salcatonin allergy (disorder)™
-~ ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *test™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *extract™
- ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *Caterpillar™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *vaccine®
~--_1 ACTIVE CONCEPTS HAVING COMCEPT NAME MATCHES “cate™
[=- 2 ACTIVE CONCEPTS FROM NAMESPACE ICD-9-CM:2014.1.13A4
1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *allerg*felin®
ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES *felin*allerg™
ACTIVE CONCEPTS HAVING CONCEFT NAME MATCHES “allerg®cat™
; ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cat*allerg™
=@ EXCLUDE
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *cation™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Salcatonin allergy (disorder)™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES “test™
-1 ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *extract™
- ACTIVE CONCEPTS HAVING CONCEPT NAME MATCHES *Caterpillar™
im ot

P Irer ey AlALAC eATeLICo

111

DTS value sets can be
constructed using
enumerated lists and/or
logical definitions
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DTS Components

« Knowledge Base (Content)
¢ Server

* Client API

« GUI applications

 Utilities and samples

e Subscription content service

* Professional support

o



Distributed Terminology System (DTS)

T Apelon DTSEditor 4.3.0-428 - Default DTS Layout
File Tools Options Help

LEIEY- S AL
Tree walker | Search

I Namespace: - All -
Version: 1
WView Axis:  Default Hierardhy
Focis Concept:
Subset: |

[=- [AOD [Alcahol and Other Drizg Thesaunis])

., [[COSTART [Coding Symbels for a Thesaurus of Adverse
Reacton Terms]]

= [CFT]

(& [CRISP Thesaurus]
[C5_Test]

- [CVH]

I_I_[[DSM-N [Diagrioatic and Statistical Manual of Mental
Disorders]]

[F- [HL? W2.5 Vocabulary]
&) [1C0-10-CM]
[&- [1C0-10-PCS]
- [IC0-9-CM]
1) [TCPCIEENG)
(@ [LomC]
[ [MEDCIN]
1+ [MedDRA R
[E [Medinowledge Drug Products]
(=1~ [MedlineFlus Haalth Topecs]
[£- [MeSH]
[E [MulturmDevices]
F- [MultumnDrug]
=1~ [HANDA [Classification af Hussing Diagnases]]
] [NCBI Taxonormy [National Center for Biatechnalogy
Information TaeonamyT]
=1 [NCI Thesaurus [National Cancer Institute Thesaurus]]
- [NDF-RTZ [Public Edition]]
[NextGen]
- [MIC [Nursing Interventions Classfication]]
=1 [NOC [Mursing Cutcomes Classfication])
[omaha System]
- [P [Fhysician Data Query]]
[RuMarm R]
(& [SNOMED CT US Edtion]
o} [UMDNS [Unwversal Medical Dewce Nomenclobure System

B & & 5

HEE

[ [WHOART [WHO Adverse Reacticn TeminologyT]

Details |
concept | Term | Subset | Author
- Mewr -
. Version4
Subscription Content Management
Version: | ~| (M) 01-0c-205

User: dtsadminuser Host: step.ct.apelon.com Instance: dtsiboss (4.2.0-404)

—)/0’} FHIR™ =




Use Case

Application Developer
« Wants to utilize a FHIR compliant
Terminology Service
* Access standard terminologies to
validate codes, utilize value sets
and translations
« Utilize the FHIR standard
« While avoiding specifics of
« Parsing FHIR messages and
responses

12




DTS on FHIR

Make Terminology
Services Simple to
Integrate!




Step 1: Download the jar
file

File Edit View History Bookmarks Tools Help
y D Apelon DTS > Downloads ... x\+
€ )G

18) Most Visited @ Getting Started ™ Install XMLBeans. ¢ [DTS-643] Subset Edit...

e.a5px E1 ¢

w.apelondts.org/Downloads/Sof:

About DTS Downloads FAQs Forums

SOftwa re You are here: Do

DTS 4.4 1 Server Downloads

All DTS 4 Server components and Plug Ins are listed below for download. Select the appropriate file, Windows 32 bit / 64 bit or Linux, from the DTS
4.4.1 Server zip files listed below to download and extract locally.

DTS on FHIR installation files are listed below the standard DTS 4.4.1 build install files.
DTS 4 sample content files are also available for testing and evaluation.
All DTS 4 product documentation is available in the Documentation Center.

Note: if you downloaded DTS 4.4.1 media prior to 6/4/16, please verify that your downloaded files are the appropriate 4.4.1-480 build fifes. If you
loaded 4.4.0-465, please re from these updated links.

Created: 02 June 2016

Downloaded: 55

64bit_DTS 4.4.1_480.zip

32bit_DTS 4.4.1_480.zip

linux_DTS 4.4.1_480.zip

FHIR_64bit_DTS 4.4.0_452.7ip

FHIR_32bit_DTS 4.4.0_452.zip

FHIR_linux_DTS 4.4.0_452.zip

dtsfhirclient-1.0.501.jar.zip (unzip me)

DtsFhirClientExample-1.0.501.zip <

http://www.apelondts.org/Downloads/Software.aspx

14



http://www.apelondts.org/Downloads/Software.aspx

Step 2: Add the jar file to
your project

= Java EE - Spring Tool Suite == Y
File Edit Navigate Search Project Downloads Run Window Help
iCiw i SRU S (N R S RAP R DA SL S SR AU A S Rl il g SR RECER SRR SN
i AMLERER > | =) ‘ # Spring #@ Debug @ SYN Repository Exploring Quick Access
. Navigator 2 =] = 8
= MyProject
» (= settings
& bin
4 = lib
|5 dtsfhirclient-1.0.501jar
& src (" Properties for MyProject l E=NrEh X
K classpath
x| .project type filter text Java Build Path 57 g
> Resource o = — = = =
Builders E > |ee dtsfhirclient-1.0.501jar - MyProject/lib Add JARs... u
Java Build Path » =\ JRE System Library [JavaSE-1.7] Add E—— E
» Java Code Style i = O
» Java Compiler Add\lanable -~ -
» Java Editor T Add lerary
< 1l » A | 3
@:‘ I OK ] I Cancel ]
-
MyProject w

15




Step 3: FHIR Away!

DtsHttpRequestClient client = new DtsHttpRequestClient(
"http://fhir.ext.apelon.com/dtsserverws/fhir",
"dtsadminuser",
"dtsadmin");

List<ValueSetDvo> valueSet = DtsValueSetFactory.getValueSet("v2-0001", client)

16




Integration of FHIR
Terminology Services

« Easy (almost trivial)

* Low RIisk (encapsulated)

« Efficient (complexity of terminology is
kept in a black box)

17



An Example DTS Terminology
Service Architecture

Application
EHR/EMR
Data Warehouse
Data Mart
Analytics Engine
etc.

_ DTS Aboroval s o .
Staging Validation PP o

=
— | | [
— = — —
— — — e
it = 3
—— sy

18



Patient Data Validation

JSON and XML fully supported
Object marshalling and manipulation
FHIR messaging exposed and
encapsulated

* Do your own message processing
* Just deal with POJOs

100% Touchstone tests passing

19




Patient Condition Validation

Got 100 conditions
Got 97 passes.
Got 3 fails.

http://snomed.info/sct: (368581000119106)
Neuropathy due to type 2 diabetes mellitus (disorder)

http://snomed.info/sct: (368581000119106)
Neuropathy due to type 2 diabetes mellitus (disorder)

http://snomed.info/sct: (368581000119106)
Neuropathy due to type 2 diabetes mellitus (disorder)

20




FHIR Resources Supported by
DTS Validation

Patient * (CareTeam
Allergylntolerance * Goal

Condition * ReferralRequest
Procedure * ProcedureRequest
FamilyMemberHistory * RiskAssessment
Clinicallmpression e VisionPrescription
Detectedlssue * NutritionRequest

CarePlan

21



Patient Condition Validation
Example: Condition Record

<?xml version="1.0" encoding="UTF-8"?>
<Condition xmlns="http://hl7.org/fhir" xmlns:ns2="http://www.w3.0rg/1999/xhtml">
<id value="5849b677367120d02b6e3ee7"/>
<clinicalStatus value="active"/>
<verificationStatus value="confirmed"/>
<code>
<coding>
<system value="http://snomed.info/sct"/>
<code value="368581000119106"/>
<display value="Neuropathy due to type 2 diabetes mellitus (disorder)"/>
</coding>
</code>
<onsetDateTime value="2007-08-10T23:39:07-04:00"/>
</Condition>

22




Patient Condition Validation
Example: Validation Response

<?xml version="1.0" encoding="UTF-8"?>
<Parameters xmlns="http://hl7.org/fhir">
<id value="decefadl-7b28-4b7f-8492-5fd4890566d5" />
<parameter 1id="35383be4-4a55-490b-bef5-91f7f6b6b3d0">
<name value="result"/>
<valueBoolean id="0ffc938b-0fa7-4886-b377-bfa9ced76c4f" value="false"/>
</parameter>
<parameter 1d="08b9bl17c-e98c-47b4-b3ed-60731004059c">
<name value="message"/>
<valueString

value="Unknown code '368581000119106' in system 'http://snomed.info/sct'."/>

</parameter>
</Parameters>

23




Find the Missing Concept

'S Apelon DTSEditor 4.5.1-688 - Default DTS Layout = | [3] 2<

File Tools Options Help
DS LA ZHELAED Y OB
Search: (@) Concepts () Terms Status: :- All - v:
Page Size: 10 + [ | Show Count Only - o

Search For: |Neuropathy due to type 2 diabetes mellitus (disorder) - [=F- [RoleCode]
-1 Code: N32781
Search In: (@) Namespace () Subset -~ ID: 32781 (relative ID: 13)
. - - Namespace Type: Thesaurus
Namespace: - All - ®| -2 Local
T ] Ty -& Read/Write
Version: : ) 27-Feb-2017 ] ~4p Authority: Apelon FHIR Authority

Search By: Name - [+ Mamespace Properties (1)
.x - _ [H- Versions (1)
Search Results: 2 Matches (of 2)

Neuropathy due to type 2 diabetes mellitus (disorder)[SNOMED CT US Edition]
Neurapathy due to type 2 diabetes mellitus (disorder)[SNOMED CT AU Edition]

4= Page 1of1 | =

User: dtsadminuser Host: fhir.ext.apelon.com Instance: dtsiboss (4.5.1-688)
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Exists iIn SNOMED CT AU Edition

-

S Apelon DTSEditor 4.5.1-688 - Default DTS Layout = O -

File Tools Options Help
4 AR EHE A LBES S OB
Search Details

Search: (@) Concepts (") Terms Status: :- All - v: Concept | Term | Namespacel Subsetl Authorityl
Page Size: |10 ~ | [ | Show Count Only Delete Inferred View | = E
Search For: |368581000119106 - Meuropathy due to type 2 diabetes
=@ . ;
- - mellitus (disorder)
Search In: (@) Mamespace | ) Subset - Code: 368581000119106
- . - ID: 504279
Mamespace: - All - > -~ Status: Active
T ] e Namespace: SNOMED CT AU
Version: L d 27Feb-2017 ] - | Edition (Ontylog, Subscription,
Search By: Concept Property - Read-Only)
. ; Version: 2016.04.2304 (30-Apr-
Type Namespace: | SNOMED CT AU Edition = - 2016 00:00:00)
Attribute Type: | Code in Source [ SNOMED CT AU Edition ] - & Synonyms (2)
- : : [+ Concept Properties (3)
Search Results: 1 Matches (of 1) [+- Superconcepts (3)
Neuropathy due to type 2 diabetes mellitus (disorder)[SNOMED CT AU Edition] 4 Roles (2)
| Pagelof1 |= Version: | 2016.04.2304 (... v | [F| 30-Apr-2016

User: dtsadminuser Host: fhir.ext.apelon.com Instance: disiboss (4.5.1-688)
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But not in SNOMED CT

-

'S Apelon DTSEditor 4.5.1-688 - Default DTS Layout l — ‘ =1 |i:i]

File Tools Options Help

& L HEHE LA

9, 4 % | @ | B

Search Details
Search: (@) Concepts (_) Terms Status: :— All - v: Concept |Term| Namespacel SubsetlAuthoritﬂ
Page Size: |10 - |:| Show Count Only Delete Inferred View | = E
Search For: |368581000119106 - [ Neuropathy due to type 2 diabetes
=@ ! .
- - mellitus (disorder)
Search In: (@) Namespace () Subset -~ Code: 368581000119106
r . - ID: 504279
Namespace: |- All - al - Status: Active
' [ ] Namespace: SNOMED CT AU
: - 27-Feb-2017 L -
Version L . ] - | Edition (Ontylog, Subscription,
Search By:  Concept Property - Read-COnly)
. : Version: 2016.04.2304 (30-Apr-
Type Namespace: | SNOMED CT - A0 00:00:00)
Attribute Type: ‘Code in Source [ SNOMED CT ] - [t Synonyms (2) .
. : : [+- Concept Properties (3)
Search Results: 0 Matches (of 0) [+- Superconcepts (3)
[+ Roles (2)
& Page0of0 = Version: | 2016.04.2304 (... ~ [ 30-apr-2016

User: dtsadminuser Host: fhir.ext.apelon.com Instance: disiboss (4.5.1-688)

26




100% Touchstone Tests Passed!

File Edit View History Bookmarks Tools

x \+

Help

E Touchstone Project

€)0a

https.//touchstone.aegis.net/touchstane/execution?exec=20

|2 Most Visited ‘. Getting Started ™ Install XMLBeans. ﬂ' [DTS-643] Subset Edit...

Touchstone Project

=R Test Execution

# Conformance
Exec Id: 20170202022432268
02/02/2017 02:24:32PM

02/02/2017 02:42:25PM

¥ Test Executions

Start Time:
End Time:

History Status
— Exchanges Duration: 17m 525
Test Scripts: 32
%% Test Setups
# Test Setup 352 352
passes
tests

& Test Definitions
Test Script Execution

Format/Expand/Client Assigned
Id/connectathon-14 and-
client-id-json €

/Connectathon14
fTerminology/JSON

Id/connectatnon-
filter-client-id-json

/Connectathon14
fTerminology/JSON

ts/connectathon-14-s-
expand-existing-id-json

0
failures

Version Latest

2

3

2

202022432268

Test Setup:
Executed By:
Organization:

Origin:
Destination:

0

skipped

spec

FHIR 1.8.0

FHIR 1.8.0

FHIR 1.8.0

80% C Search

HL7 FHIR ~ Test Systems ~

Connectathon14-Terminology--All
John E. Gresh
Apelon

Touchstone

Apelon - Apelon DEV Terminology Server (&l hitp:/ifhir ext. apelon com:7080/dtsserverws/hir

0 0 0 0
o . 100%
unning waiting not started
successful

Description Status  Start
FHIR Connectathon 14 - Terminology Services - 02/02/2017
Expand - JSON Format - Simple expansion fests 02:24:32PM
for each of the 7 ValueSet fixtures. Setup creates
the ValueSet resources with client defined
resource ids
FHIR Connectathon 14 - Terminology Services - 02/02/2017
Expand with Filter - Client - JSON Format - 02:26:11PM
Expansion tests for each of the 7 ValueSet
fixtures with a text filter. Setup creates the
ValueSet resources with client defined resource
ids.
FHIR Connectathon 14 - Terminology Services - 02/02/2017
Expand - JSON Format - Simple expansion fests 02:27:07PM

for each of the 7 ValueSet fixtures. There is no
sefup and feardown as all ValueSet resources
are expected fo exist on the farget system under
test

End

02/02/2017
02:26:11PM

02/02/2017
02:27:07PM

02/02/2017
02:27:39PM

Duration

1m 39s

55811s

31.796s

m

Passed

Tests

7of7

Tof7

Tof7
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Contact Us!

jgresh@apelon.com

HL7 Connectathons

28


mailto:jgresh@apelon.com

Questions and Discussion



