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The HL7 Clinical Genomics Work Group

. Mission
To enable the standard use of patient-related genetic data such as DNA sequence
variations and gene expression |levels, fo
medi cined6) as well as for clinical trials

Work Products and Contributions to HL7 Processes

The Work Group will collect, review, develop and document clinical genomics use
cases in order to determine what data needs to be exchanged. The WG will review
existing genomics standards formats such as BSML (Bioinformatics Sequence
Markup Language), MAGE-ML (Microarray and GeneExpression Markup
Language), LSID (Life Science Identifier) and other. This group will recommend
enhancements to and/or extensions of HL7's normative standards for exchange of
information about clinical genomic orders and observations.

In addition, Clinical Genomics will seek to assure that related or supportive
standards produced by other HL7 groups are robust enough to accommodate
their use in both research and clinical care use. The group will also monitor
information interchange standards developed outside HL7, and attempt
harmonization of information content and representation of such standards with
the HL7 content and representation.
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Overview of Activities

1
Three Tracks:

V2: CDA:

v2 Implementation Guides A A CDA Implementation
Guide for Genetic
*The 1 G A"nGenetic Tes SRF
Reporting to EHRO | Ibsrtn':g%e t)ngts
after the HL7 Version 2.5.1
Implementation Guide: Orders
And Observations;
Interoperable Laboratory
Result Reporting To EHR (US
Realm), Release 1

Common:

r

A Domain Analysis Models for the various topics @ Normative

A : : _ : @
A A Domain Information Model (v3) describing the common semantics oS

€2 Informative

’

emantic alignment among the various specs
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The v3 Track
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To achieve semantic
l nt eroperabi |11

éwe need standard specs HeelthRWMed f

Clinical
Guidelines
EHR
. Fharmacj
., :
* n
”0‘ - ‘$““

Clinical | |Health @ CIinicaIJ
Trials RIM Documents

“‘Q‘ 0....
Clinical _
Genomics Imaging
F)rders 8j

Bioinformatics

Data Models Observations

Central Health RIM (e.g., an extended HL7 V3 Reference Information Model):
Bio & medical-informatics standard specs are derived from the same RIM
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Utilizations / Implementation
.|

Utilization by other HL7 Domains

HL7 RCRIM Work Group (clinical trials specs) utilizes the CG
models in their new Pharmacogenomics message, which is an
extension of the CTLab message

5

The Lab Work Group might utilize a constrained version of the
Genetic Variation model in their Result message

Selected Implementations

The Family History spec is used in Mass General Hospital

Expanding to other family history applications including the
US Surgeon General Family History tool

The Genetic Variation model is used in Hypergenes (a European
project on essential hypertension, http://www.hypergenes.eu/)

The Pedigree and Genetic Variation models are used in Italy, the
Rizzoli institute in Bologna
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http://www.hypergenes.eu/

The DSTU GeneticLocus Model Focal Areas (DIM forerunner)
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The Underlying Paradigm:
Encapsulate & Bubble-up

: ngeée
Genomic Dat Inical Practices

Sources

_-—_—_—_—_——_»

Knowledge

(KBs, Ontologies, registries,

reference DBs, Papers, etc.)

Encapsulation by
predefined &

constrained EHR Bubbling-up is
bioinformatics done continuously
schemas SyStem by specialized DS

applications

.. . . )
Decision Support Applications
Bubble up the most clinically-significant raw

genomic data into specialized HL7 objects and
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Example

Encapsulate & Bubble-up

L DNA Lab ﬂounseling ::l

Encapsulation by
a constrained
BSML schema

E 2002-2007He al t h

Sequencing

Knowledge Sources

on genetic variants

HL7 and Health Level S
Health Level Seven

(e.g., OMIM)
l Bubbling-up is
done dynamically
EHR by specialized
applications, e.g.,
System sequence
analyzing
l \_  programs
é Decision Support Applications )
Bubble up the most clinically-significant SNP data into
HL7 SNP and Mutation objects and
o odink-them with clinical data from the' patient EHR P 9
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Example: Family History
XML Encoding

Taken from a patient pedigree, the

portion related to

[€] C:\Amnon-eHealth\HL7\Clinical- Genomics\Family History\FamilyHistorySampleextendedf(fﬁl collaboration with Partner @@@k hCare
]

: Fle Edit View Favorites Tools Help

.\_)Back -J E @ \i;] pSEardﬂ *Favorites *Media @ D};év ; &Other HL7 CG SIG members)

: Address ‘@ C:\Amnon-eHealth \HL 7\Clinical-Genomics \Family History\FamilyHistorySample-extended-7. xml M Go
code code="HUSB™/ ]
</relationshipHolder>
<l-- end of HUSBAND data -->
<l-- DRUGHTER -->

- <relationshipHolder>
<id extension="555.011" />
<code code="DAU" />
+ «<relationshipHolder=
<l-- CENOMIC DATA -->
- <subjectOf=
- <clinicalGenomicChoice>
- <clinicalGenomicChoiceGenotype=
- <Genotype>
- <individualAllele>
<code code="BRCA1" codeSystem="[insert GenBank OID]"
codeSystemName="GenBank" /> .
B u b b I e <text>l-3l“0mo sapiens breast ané ov cer BQ&I[JQI;'IEW (BRCA1) mRNA
complete cds. </text>
+ <AlleleSequence>

up s + <SequenceVariation> b a C k e Pomr:.back tq the raw (.jata et
To </individualAllele> this relative providing

</Genotype> &~ i
</clinicalGenomicChoiceGenotype> el IS] onal =

phenotype </clinicalGenomicChoice>
</subjectOf>
CLINICAL DATA -->

l-- CLINICAL DATA
and be y Oo|n d+ésubject0f>

</relationshipHolder=

<l-- end of DAUGHTER data -—>
A e 1l I
@ aMyComputer
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HL7 v3 XML

Genomic Data

(

<subjectOf2=

=geneticLocus=

<component!=

<individualAllele moodCode="EVN"=

<text=hreast cancer 1, early onset</text=

=value code="83990" displayMame="BRCA1" codeSystemlName="MCBI Entrez"=
. <translation code="20473" displayMName="BRCA1" codeSystem="HGNC"/>

<component2=

<sequence moodCode="EVN"=

<gode code="BSMLcon3"/=

<yalue mediaType="text/xml"=

= <hsml:Bsml xmins:hsml="urn:bsml.org"=
<bsml:Definitions =
<hsml-Sequences>
<hsml:Sequence id="seq1" molecule="dna" ic-acckey="U14680 REGIOM: 101..199" db-source="GenBank" title="

~ Raw genomic data represented in
Bioinformatics markup

BRCA1, exon 2" representation="raw" local-acckey="this could be used by the genetic lab"=

«::I:rsml Seg-data=

! GCTCCCA CTCCATGAGG TATTTCTTCA
CATCCGTGTC CCGGCCCGGE CGCGGGEGAGE CCCGCTTCAT CGCCGTGGGEE
TACGTGGACG ACACGCAGTT CGTGCGGTTC GACAGCGACG CCGCGAGCCA
GAGGATGGAG CCGLGGGLGE CGTGGATAGA GCAGGAGGGGE CCGGAGTATT
GGGACCAGGA GACACGGAAT GTGAAGGCCC AGTCACAGAC TGACCGAGTG
GACCTGGGGA CCCTGCGCGGE CTACTACAAC CAGAGCGAGG CCG

<:-’I:rsm| Seg-data=

</bsml:Sequence=

BRCA1, exon 3" representation="raw" local-acclkey="this could be used by the genetic lab"=
<hsml:Seqg-data=

GTTCTCA

CACCATCCAG ATAATGTATG GCTGCGACGT GGGGTCGGALC GGGCGCTTCC
TCCGCGGGTA CCGGLAGGAC GCCTACGALCG GCAAGGATTA CATCGCCCTG
AACGAGGACC TGCGCTCTTG GACCGLGGCG GACATGGCGGE CTCAGATCAC
CAAGCGCAAG TGGGAGGLGG CCCATGTGGE GGAGCAGCAG AGAGCCTACC
TGGATGGCAC GTGCGTGGAG TGGCTCCGCA GATACCTGGA GAACGGGAAG
GAGACGCTGC AGCGCACGG

</bsml:Seg-data=

</bsml:Sequence=

<hsml-Seauences=

XML Fusion: Encapsulation of Raw

<hsml:Sequence i1d="seq2" molecule="dna" ic-acckey="U14680 REGIOMN: 200..253" db-source="GenBank" title="



The Domain Information
Model - Genome

Encapsulating Obj.

Entry Point:
Geneome

Non-locus
specific
data

Individual
Allele

Genetic
Loci

Bio
Sequenc
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Expression Data

< genotyped A phenotype >
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