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The HL7 Clinical Genomics SIG

� Mission: to enable the standard use of patient genetic data such as DNA
sequence variations and gene expression levels, for healthcare purposes 
(‘personalized medicine’) as well as for clinical trials & research 

� The Clinical Genomics Domain consists of three Topics:
� The Genotype Topic (second DSTU update was approved in 2006):

� Static Models
� GeneticLocus
� GeneticLoci

� The Pedigree Topic (approved as normative in May 2007):
� Static Models

� FamilyHistory
� Dynamic Models

� General purpose exchange of family history information

� The GeneticVariation Topic (new in January 2008): 
� The first part of DSTU moves towards normative 
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Clinical
Trials

Imaging 

EHR

Orders &
Observations

Pharmacy

Clinical
Guidelines

Health 
RIM

Clinical
Documents

Clinical
Genomics 

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

…we need standard specs derived from a Central Health RIM:

Bioinformatics

Data Models

?
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Tissue Typing

Storyboard

Cystic Fibrosis

Storyboard

Pharmacogenomics

Storyboard

BRCA

Storyboard

GeneticLocus

CG requirements…

CG requirements… CG requirements…

CG requirements…

Core Model

describing all 
data relating 
to a locus on 
the genome
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Constrain GeneticVariation

Phenotype
(utilizing the HL7 

Clinical Statement)
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Implementation Guide

Normative
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The GeneticLocus Model - Focal Areas:
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End user Applications

for clinical practice & research
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Bubble up the most clinically-significant raw 
genomic data into specialized HL7 objects and 

link them with clinical data from the patient EHR 

Decision Support Applications

Knowledge
(KBs, Ontologies, registries, 

reference DBs, Papers, etc.)

Bridging is the challenge…

Encapsulation by 
predefined & 
constrained 

bioinformatics 
schemas

Bubbling-up is 
done continuously 
by specialized DS 

applications
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Decision Support Applications
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Genetic CounselingDNA Lab

HL7 CG M
essages with a Sequence 

HL7 Object encapsulating the raw 

sequencing results
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Bubble up the most clinically-significant SNP data into
HL7 SNP and Mutation objects and 

link them with clinical data from the patient EHR 

Sequencing Example…

Encapsulation by 
a constrained 
BSML schema

Bubbling-up is 
done dynamically 

by specialized 
applications, e.g., 

sequence 
analyzing 
programs

EHR 
System

Knowledge Sources

on genetic variants

(e.g., OMIM)
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Longitudinal 
Patient EHR
(RIM-based CEN 13606 EHR)

A Clinical Genomics 
Instance

Both instances are 
HL7 RIM-base, thus 

enabling the 
integration

Don’t leave behind the raw genomic data…

and bring it into the EHR!
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� Balloted the GeneticVariation implementation guide as  
a new Topic on the way to getting the DSTU Topic to 
normative
� This model constrains the DSTU models
� Aims at those interested in merely genetic variations 
� Next Topic will be gene expression
� Eventually, when all new topics are done, the DSTU will be updated 

and become the D-MIM

� Submit new CMETs (Genetic Variation and Phenotype) 
to the Common Domains, to be used by
� RCRIM CT Lab
� Lab

� Vocabulary harmonization proposals to create 
genomic domains with links to external terminologies
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Individual 
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Sequence 
Variation

Sequence

(observed or 
reference)

Genetic 
Document

participants

Associated 
data (vocab. 
Controlled)
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Report continues…

Example of 
expression 

data used in 
healthcare
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� Type of ballot document:
� Propose to ballot it as a normative Topic whose purpose is to guide  

the implementation of genetic variations in the DSTU model
� Once all new topics are approved, the sum will be our DMIM 

replacing the DSTU Genotype Topic models

� Type of model:
� Propose to refer to it as an HL7 model and not CMET necessarily

� Gain more flexibility, e.g., in rudimentary dynamic models within the 
new topic, but also publish it as a CMET in the common domains

� The Phenotype CMET:
� Propose to add the Phenotype model to the normative content
� If not, then at least ballot it as a third update of the DSTU
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� Act Class genomic hierarchy (GEN)
� Propose to leave it as is
� If not acceptable, then leave at least GEN and move the entire hierarchy to 

Act code vocabulary (see more on slides 16-17)

� PHN (Phenotype):
� A sub-type of GEN which is a sub-type of OBS
� Needed to denote an observation as the phenotype of some genotype

� Use of LOINC in the interpretationCode attributes

� Add ALLELE code to the GEN hierarchy (wherever it is placed) 
also addressing Bob’s comment about SEQVAR for 
IndividualAllele wild type

� Change to coded value for HGVS compositional notation
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� GeneticLoci code vs. value?
� Should we bring back the value attribute?
� Dependent on the resolution of our class code hierarchy

� Decision support role:
� Dolin’s comment: “ The subject is heterozygous, with a *1/*10 allele pair 

– so how did the lab determine the overall GeneticLoci.interpretationCode, 
and how would that be reflected in the model?”

� Uncertain phenotype
� Dolin’s comment: “ Will there be alleles for which the efficacy phenotype 

remains uncertain? If so, how will this be represented?”

� Propose to add uncertainly code to the act relationship pointing to 
the phenotype 
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� Specialization cascade 
� HL7 principle: Clone name should not carry semantics 
� In lack of class code & clone name - need to rely on the 

code attribute, however:
� Code attribute is often dependent on external terminology
� Giving up class code leads to the loss of granularity

Class Code

Clone Name

Code Attribute

OBS

BaseBattery

LOINC code for 

Test Battery/Panel

OBS

BaseUnitaryResult

LOINC code for 

Test

Examples from the RCRIM CT Lab Model:

OBS

ToxicityGrade

LOINC
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� What should be the position of the HL7 community 
towards independent modeling attempts of v2 
messages applied to new domains that have been 
solely modeled in v3?

� What’s the long term vision?
� Gradual conversion to v3 until v2 is deprecated?   Or -
� V2/V3 Co-existent?    If so - how?

� Divergence is the current situation:
� V3 and V2 ‘languages’ have different semantics

� V2 � �� �� �� � V3 ‘attribute mapping’ does NOT help when semantics at the 
source level is different, e.g., different structures, dynamics, etc.
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e.g., GeneticLoci.interpretationCodeV3 GeneticLoci overall ‘summary’

V3 GeneticLocus & SequenceVariation e.g., GeneticLocus.value
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� Presentation made by Stan Huff (credit given to Mollie Ullman-Cullere & 

Larry Babb of HPCGG as main developers): 
We’ve been modeling an exchange of information between HPCGG and 
Intermountain in v2 with v3 coming in the future; The two versions 
should be in synch with regard to terminologies as well as structure

� Comments:
� The OBX nesting under the order OBR is currently filled out by the fulfilling 

lab and it’s decided by the lab according to the reason code
� Thus, the order is for a general DNA analysis with some indication base 

on which the lab decides what exactly to do
� How do you know the type of analysis, e.g., genotyping, sequencing?
� How do you bind the result OBR to the ‘coverage’ OBR? Suggestion – group 

all locus data under the same OBR, similarly to the V3 structure
� The boundaries of sequencing is a procedure/method issue and not the 

observation value which is the actual sequence observed
� How could you trace back the reasoning that was used to get to the ‘positive’

overall result
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� Recognize V3 models as a single source of semantics

� Refer to V2 messages as a partial v3 implementation

� Automatically generate v2 messages from v3 models, 
much like the V3 XML ITS

� Acknowledge the incompleteness of the v2 
implementation, but
� Address specific requirements of use cases

� Let the operator of the v3���� v2 generator make domain choices 
� Document the gaps
� Imply missing semantics from the v3 models
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V3 XML ITS

Family History 

Implementation

V2 message

generation

Genetic testing 

Implementation

Balloted informative implementation specifications

CDISC 

SDTM

Pharmacogemomics

Implementation

Implementation

Technologies:

The Clinical Genomics semantics:
represented by normative HL7 V3 Models
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OBR

OBXOBX
OBX

OBR

OBXOBX
OBX

OBR

OBXOBX
OBX

OBR

OBXOBX
OBX

Genetic LociGenetic LocusIndividual AlleleSequence Variation

PID

Subject

OBR

OBXOBX
OBX

Associated data

User-d
efin

ed 

preferences
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� Consistently capture v3 structural codes & clone 
names in v2 fields (probably need Z-segments)

� The choice of v2 ‘common patterns’, e.g.:
� Patterns of implementing v3 nesting clones (Sub-ID? Parent id?)

� Document common gaps like v3 associations

� Transform v3 XML schemas to v2 XML-encoded and to 
v2 ASCII


