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The project eVent@home

➢ Optimized integrated care of patients in the field of home-

mechanical ventilation through eHealth

eHealth-based (“e”) 

documentation and communication approach 

for ventilated patients (“Vent”) 

in the home environment (“@home”) 
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The project eVent@home

➢ interoperable documentation

➢ intersectoral connected communication

➢ in the field of home-mechanical ventilation

➢ based on HL7 Clinical Document Architecture R2 (CDA®)
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The project eVent@home

➢ sponsored by the European Regional Development Fund 

(EFRE in German)

➢ duration: 3 years

➢ between: 01/03/2016 – 28/02/2019
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eVent@home collaborative network
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Methods

➢ analysed processes in home ventilation care

➢ expert panel from different disciplines defined a dataset

➢ semantic annotation of concepts from that dataset with 

SNOMED CT and LOINC

➢ modelled clinical documents based on HL7 CDA 

➢ terminology binding using SNOMED CT

➢ implementation of CDA documents in software solution
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HL7 Clinical Document Architecture

➢ a way to define electronic clinical documents in HL7 V3

➢ approved standard to exchange documents between health

information systems

➢ achieve semantic interoperability by structuring clinical 

information to convey computable semantics e.g. SNOMED CT

➢ encoding in XML
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Structure of a CDA Document
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Header

➢ provides the context

➢ structured and coded

Body

➢ clinical information

➢ ordered into sections

➢ may contain coded entries that provide 

information in machine-readable form



CDA levels of interoperability
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higher degree of semantic interoperability with each level when 

exchanging clinical documents

➢ Level 1: CDA Header contains metadata, body consists of an 

unstructured blob with human readable content

➢ Level 2: CDA Header plus XML body with sections identified by a 

code

➢ Level 3: CDA Header plus XML body with human readable 

narrative blocks, but also machine readable semantic content 

using vocabulary such as SNOMED CT



CDA level 3 structure
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<?xml version="1.0" encoding="UTF-8"?>
<ClinicalDocument

xmlns="urn:hl7-org:v3"
xmlns:voc="urn:hl7-org:v3/voc"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
<typeId root="2.16.840.1.113883.1.3" extension="POCD_HD000040"/>

<!-- CDA Header -->

<!-- CDA Body -->
<component>

<structuredBody>
<!-- CDA Section -->
<component>

<section>
<!-- CDA Entry -->
<entry>

<!-- Clinical Statement -->
</entry>

</section>
</component>

</structuredBody>
</component>

</ClinicalDocument>



CDA Templates
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➢ a template is a set of further constraints 

on top of an underlying model

➢ reusable blocks 

Types:

• Document Level Templates

• Header Level Templates

• Section Level Templates

• Entry Level Templates



CDA Entries
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➢ structured clinical information

➢ Act classes from Clinical Statement Model based 

on HL7’s Reference Information Model (RIM)

➢ use the structure of RIM/CDA and SNOMED CT 

together to add meaning



Example
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Terminology Binding

➢ a link between an information model artifact and a terminology artifact

Model Meaning Binding

➢ defines the meaning of an information model artifact

<observation classCode="OBS" moodCode="EVN">
<templateId root="1.2.276.0.76.10.4180"/>
<id root="1.2.3.999" extension="--example only--"/>
<code code="86290005" codeSystem="2.16.840.1.113883.6.96" 

displayName="Respiratory rate (observable entity)"/>
<statusCode code="completed"/>
<effectiveTime value="20170607225224"/>
<value xsi:type="PQ" value="34" unit="/min"/>

</observation>



Example
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Value Set Binding

➢ records a set of possible values which can populate a coded data 

element or attribute in an information model

<procedure classCode="PROC" moodCode="EVN">
<templateId root="1.2.276.0.76.10.4179"/>
<id root="1.2.3.999" extension="--example only--"/>
<code code="20124-4" 

codeSystem="2.16.840.1.113883.6.1" 
displayName="Ventilation mode [Identifier] Ventilator"/>

<statusCode code="completed"/>
<effectiveTime value="20170607224757"/>
<methodCode code="286812008" displayName="Pressure 

controlled ventilation (procedure)" 
codeSystem="2.16.840.1.113883.6.96"/>
</procedure>



TermInfo Project
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➢ HL7 project that aims to provide 

guidance on use of terminologies within 

information models

➢ HL7 Version 3 Implementation Guide: 

TermInfo – Using SNOMED CT in CDA R2 

Models, Release 1



Tooling
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ART-DECOR®

➢ Advanced Requirement Tooling using Data Elements,

Codes, OIDs and Rules

➢ open-source tool that supports the creation and maintenance of HL7 

CDA templates, value sets, scenarios and data sets

➢ web-based collaborative platform for various stakeholders



ART-DECOR
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features

➢ document datasets

➢ built-in Terminology Browser

➢ connect dataset concepts with codes from terminologies

➢ Value Set Editor

➢ Template Viewer and Editor

➢ Building Block Repository (BBR) with templates and value sets from 

e.g. C-CDA R 1.1 and 2.1, CCD 1, epSOS, IHE Profiles

➢ validate CDA XML instances



ART-DECOR Terminology Browser
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ART-DECOR Value Set Editor
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features

➢ pre- and post-coordinated expressions

➢ intensional and extensional definitions possible



ART-DECOR Templates
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features

➢ view and edit templates

➢ HL7 Templates STU R1 

Exchange Format

➢ Terminology Binding

➢ documentation of templates 

in ART, HTML, PDF

➢ use documentation to create

Implementation Guides



Use Case
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➢ mapping of concepts from home-mechanical ventilation care domain 

to SNOMED CT

➢ SNOMED CT covers most of the required concepts

➢ Concepts not covered? LOINC or specific to the German healthcare 

system -> National Extension is needed

Mapping

Number of clinical concepts from 
dataset and value sets total of N=204

percentage of concepts 

mapped to SNOMED CT

1-1 Map 147 72%

1-M Map 12 6%

No Map 45 22%

Total 204 100%



Use Case
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➢ modelled CDA templates based on expert’s dataset using the ART-

DECOR tool

➢ defined two CDA documents:

• a Referral Summary to support discharge of ventilated patients 

from hospital to outpatient care

• a Status Report to facilitate transmission of semantic interoperable 

data between patient’s home and treating physicians

➢ structured clinical data in CDA entries using SNOMED CT for model 

meaning binding and value set binding



Example
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CDA Entry level template 

“Airway suctioning”

➢ Procedure class from HL7 Clinical

Statement Model

➢ Model meaning binding 

230040009|Airway suction technique 

(procedure)| @code element

➢ Value set binding @methodCode



Example
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CDA Entry level template “Airway suctioning”

➢ XML instance

<procedure negationInd="false" classCode="PROC" moodCode="EVN">
<templateId root="1.2.276.0.76.10.4210"/>
<id root="1.2.3.999" extension="--example only--"/>
<code code="230040009" codeSystem="2.16.840.1.113883.6.96" 

displayName="Airway suction technique (procedure)"/>
<statusCode code="completed"/>
<effectiveTime value="20170608113715"/>
<methodCode code="261180004" displayName="Tracheal (qualifier value)" 

codeSystem="2.16.840.1.113883.6.96"/>
</procedure>



Value Sets

Ventilation specific SNOMED CT 

value sets:

➢ ventilation modes

➢ types of tracheotomy

➢ sizes of respiratory cannulas

➢ airway suction techniques

➢ suction frequencies

➢ consistency of bronchial 

secretions

➢ medical devices
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Templates

➢ medical devices

➢ respiratory therapy 

treatment plan

➢ ventilation parameters

➢ ventilator settings

➢ ventilator alarm criteria

➢ nursing procedures

among others…
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Implementation Guide

“Documentation in the field of home-

mechanical ventilation based on the HL7 

Clinical Document Architecture Release 2”

➢ draft status

➢ currently in ballot process
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What‘s next?

➢ incorporate comments from ballot into the 

Implementation Guide

➢ implement specified CDA documents on a test basis in 

eVent@home eNursing software solution

| 19-20 October 2017 | eVent@home | Julian Sass | SNOMED CT Expo 2017 |



Summary

➢ SNOMED CT is suited as a reference terminology in the 

field of home-mechanical ventilation

➢ using SNOMED CT in HL7 CDA templates can enable 

semantic interoperability

➢ the ART-DECOR tool facilitates creation and maintenance 

of HL7 models that use SNOMED CT
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Visit us online @

eVent@home website

➢ www.eventathome.de

ART-DECOR live version

➢ https://art-decor.org/art-decor/decor-project--evthm-

Implementation Guide wiki

➢ http://wiki.hl7.de/index.php?title=IG:Außerklinische_Beatmung
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Julian Sass B.Sc.

email: julian.sass@stud.hn.de

Heike Dewenter M.Sc.

email: heike.dewenter@hs-niederrhein.de

Prof. Dr. Sylvia Thun, PhD, MD

email: sylvia.thun@hs-niederrhein.de

Hochschule Niederrhein

University of Applied Sciences

Competence Center eHealth

Reinarzstraße 49
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Germany

www.hs-niederrhein.de

Thank you!

Questions?




