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Mission
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The Clinical Genomics Work Group supports the HL7 mission to create and promote its 
standards by enabling the semantically meaningful exchange of data between parties 
interested in clinical, personal, and population genomic information and family health 
history, which are required to support personalized / precision medicine. The focus of 
the clinical genomics domain is the identification of an individual’s genomic data 
and family health history, to better understand the underlying genetic factors 
contributing to disease and health, and the linking to relevant clinical information 
including both data and knowledge. The long term vision of the Clinical Genomics 
Work Group includes within its scope “omics” technologies and data types related to 
genomics, including genetics, epigenetics, proteomics, etc.

This work group will facilitate the development of common standards for clinical and 
translational information management across a variety of organizations, including (but not 
limited to): 1) academic medical centers, 2) hospitals and in-hospital testing labs, 3) 
independent testing laboratories, and 4) public data repositories and knowledge-bases 
serving as references to clinical genetics/genomics. These standards may be useful for 
clinical trials and research as well, especially when integrating with complementary 
clinical data.
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• This points to our old minutes and agendas
• Now using confluence
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• This points to our old minutes and agendas
• Now using confluence
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v3:

§ Family History 
(Pedigree)

§ Genetic Variations

§ Gene Expression

§ CMETs defined by the 
Domain

v2:

• v2 Implementation 
Guides

Genetic Variation (Fully 
LOINC-Qualified 
Genetic Variation 
Model)

Laboratory Results 
Interface (LRI)

CDA:

§ A CDA 
Implementation 
Guide for Genetic 
Testing Reports

Common:

§ Domain Analysis Models for the various topics

§ A Domain Information Model describing the common semantics

§ Semantic alignment among the various specs

Four Tracks:

Clinical Genomics Working Group
Overview of Activities

FHIR R4:

§ Genomics Reporting IG
§ MolecularSequence

Resource
§ Profiles for 

• Family member history for 
genetics analysis

• DiagnosticReport
• ProcedureRequest
• HLA Reporting
• Genetic Observation

Green projects are being developed or maintained
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https://chat.fhir.org/#narrow/stream/179197-genomics
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Genomics Reporting 
Implementation Guide

Scope
Genomics is a rapidly evolving area of healthcare that involves complex data 
structures. There is significant value in sharing this information in a way that is 
consistent, computable and that can accommodate ongoing evolution of medical 
science and practice. The value comes from the ability to easily sort, filter and perform 
decision support on such information and the resulting improvements in care and 
reduction in costs such as the elimination of redundant testing.
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Covers all aspects of 
human genomic reporting

• Representation of simple discrete variants, structural variants including copy 
number variants, complex variants as well as gross variations such as extra or 
missing chromosomes

• Representation of both known variants as well as fully describing de novo 
variations

• Germline and somatic variations

• Relevance of identified variations from the perspective of disease pathology, 
pharmacogenomics, transplant suitability (e.g. HLA typing), etc.

• Full and partial DNA sequencing, including whole genome and exome studies

• Mosaicism (differing genomic characteristics for different specimens from the 
same subject)

• Mitochondrial DNA variations
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Focus on data structures
• At present, this implementation guide focuses solely on data structures 

- what data should be/might be present and how it should be 
organized. 

• It does not address workflows around how reports are requested, 
created, approved, routed, delivered, amended, etc. 

• The implementation guide is also paradigm-independent - the data 
structures presented here could be used in RESTful, messaging, 
documents or other mechanisms.

18



Guiding principles
• International in scope and only leverages terminologies which are freely available 

to all countries.

• Avoids pre-coordinating the type of variant, medication or other information into 
the Observation.code as this makes it easier to leverage industry standard 
terminologies for genomic information (e.g. HGVS) and avoids needing to duplicate 
this information into observation coding systems such as LOINC.

• Maximizes the use of resources that are in common use by laboratory reporting 
systems for other clinical areas - specifically Observation and DiagnosticReport. 
This eases implementation and also reduces the chance of data being lost by 
systems that might not have been designed to specifically accommodate genomic-
related information.

• Minimizes the use of FHIR extensions, also with an objective of reducing the risk 
of data loss when information is passed to systems that might not explicitly 
support this implementation guide.
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Guiding principles (cont)
• Separate observations for each independently useful assertion. This maximizes 

the discoverability and queriability of the data.

• Data is captured in a manner that's consistent regardless of the type of testing 
that was done to ensure data can be consistently queried even if captured 
differently (e.g. variations identified in assay tests are reported in the same 
manner as those identified through direct sequencing).

• Allows for variability in the amount of discrete information captured. Systems are 
encouraged to populate what discrete elements they can and allows for the 
possibility of systems populating additional elements as their technical capability 
and/or time and other resources allow.

• Where possible the guide aligns with HL7's v2 Genetic Variation Model 
Implementation Guide and v2 Cytogenomic Model Implementation Guide to 
maximize consistency for those FHIR systems converting from or otherwise 
interoperating with v2 systems.
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History
• 2018-04-4

– STU 1 Ballot
– http://hl7.org/fhir/uv/genomics-reporting/2018May

• 2018-12-04
– STU 1 Ballot #2
– http://hl7.org/fhir/uv/genomics-reporting/2019Jan

• 2019-11-20
– STU1 Published!
– http://hl7.org/fhir/uv/genomics-reporting

• Current build
– http://build.fhir.org/ig/HL7/genomics-reporting
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• Background
• Reporting

– General Genomic
– Variant
– Pharmacogenomic
– Somatic
– Histocompatibility

• Profiles & Extensions
• Examples
• Appendices

– Relation to v2 reporting
– Clinical Genomics Apps
– Domain Analysis Model
– External Coding Systems

Content
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Diagnostic Report
• Focus of all genomic 

reporting
• Metadata about the the 

overall report
• what kind of report?
• when it was written?
• who wrote it?
• final vs draft?
• etc

• Typically includes a 
rendered version for 
review by clinician

• Information found is 
expressed as FHIR 
Observations
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Genomic Finding

Genetic Observation 
Common Properties

Haplotype

Observation
Profiles are derived from 
other Profiles/Resources
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Genetic Observation 
Common Properties
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Genetic Observation 
Common Properties
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Genomic Finding

Genetic Observation 
Common Properties

Haplotype

Observation Profiles are derived from 
other Profiles/Resources



Genomic Finding
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Genomic Finding

Adds components
• gene-studied
• cytogenetic-location
• ref-sequence-assembly
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Genomic Finding

Genetic Observation 
Common Properties

Haplotype

Observation Profiles are derived from 
other Profiles/Resources
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Haplotype



33

Haplotype
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{
"resourceType": "Observation",
"meta": {"profile": ["http://hl7.org/fhir/uv/genomics-reporting/StructureDefinition/obs-haplotype"]},
"status": "final",
"category": [

{"coding": [
{

"system": "http://terminology.hl7.org/CodeSystem/observation-category",
"code": "laboratory"

}
]}

],
"code": {"coding": [

{
"system": "http://loinc.org",
"code": "84414-2",
"display": "Haplotype name"

},
{

"system": "http://loinc.org",
"code": "57290-9",
"display": "HLA-A [Type] by High resolution"

}
]},
"effectiveDateTime": "2018-07-26",

...

Using 
Haplotype 
Observation to 
report HLA-A



35

...
"valueCodeableConcept": {"coding": [

{
"system": "http://www.ebi.ac.uk/ipd/imgt/hla",
"version": "3.31.0",
"code": "HLA-A*03:01:01:01"

}
]},
"component": [

{
"code": {"coding": [

{
"system": "http://loinc.org",
"code": "48018-6",
"display": "Gene studied [ID]"

}
]},
"valueCodeableConcept": {

"coding": [
{

"system": "https://www.genenames.org/",
"code": "HGNC:4931",
"display": "HLA-A"

}
],
"text": "HLA-A"

}
}

]
}

Using 
Haplotype 
Observation to 
report HLA-A 
(cont)
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Thank you!

Questions?


