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Introduction

Integrating genomic data into Electronic Health Records (EHRs) is crucial for
precise diagnoses, and targeted and personalized intervention. Establishing
standards for representation and exchange ensures seamless interoperability
and meaningful use of genomic information in clinical settings. Rapid
advances in genomics demand robust standardization for effective analysis
and interpretation. Integration of genomic data into EHRs requires a
standardized approach. The intersection of Clinical Genomics and EHRs heralds
a new era of interoperability and data-driven healthcare as shown in Fig (a).
This poster highlights the pivotal role of HL7 FHIR, SNOMED CT, and LOINC in
harmonizing clinical genomic information within EHR systems.
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Fig (a) Overview of standardized genomic data integration in EHR

Standards for EHR and Clinical Genomic

Standards in Fig (b) comprise terminologies, protocols, methods,
and specifications to capture, store, retrieve, and exchange
healthcare and genomic information.
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Fig (b) EHR and Genomic Standards

Notable Harmonization Efforts

Efforts in the area of facilitating the use of genomic data in EHRs
briefly described in Table 1.

g Name Purpose A

Development of methods and best practices for integration of
genetic clinical testing results and other genomics information
with clinical datain the EHR

The electronic Medical Records and
Genomics network (eMERGE)

Phenopacket standard developed for representing individual-
level phenotype and clinical data

Global Alliance for Genomics and
Health (GA4GH)

Effort on the standard representation and integration of
genomicsinto EHRs

Displaying and Integrating Genetic
Information through the EHR (DIGITizE)

Technology-based effort to gather health data from individuals in
the United States and make that information available to
researchersin a standardized format

Sync for Genes

EHR Working Group aims to ensure that the ClinGen resource is
designed to be accessible to providers and patients through EHRs

Clinical Genome Resource (ClinGen)

and related systems

Table 1 Harmonization efforts to integrate genomic data in EHR

Clinical Genomic Data Representation

using Standards

The use case for converting patient and genomics data to FHIR-compatible
resources is shown in Fig ©.

1. Identify the FHIR-supported data elements
2. ldentify the data structure and schema for the data elements
3. ldentify Standards code mapping
4. Validate the FHIR resource
5. Store and retrieve data using FHIR API
Profile: Overall Interpretation Profile: Genotype
status: final status: final
category: Laboratory (Observation Category category: Laboratory (Observation Category
Codes#laboratory) , Genetics Codes#laboratory) ,
(diagnosticServiceSectionId#GE) Genetics (diagnosticServiceSectionld#GE)
code: Discrete variation analysis overall code: Genotype display name (LOINC#84413-4)
interpretation (LOINC#51968-6)
subject: Patient/CGPatientExample01l " EVERYMAN"
subject: Patient/CGPatientExample01 " EVERYMAN"
effective: 2019-04-01
effective: 2015-04-01
performer: Organization/ExampleOrg "some lab”
performer: Organization/ExampleOrg "some lab"
value: HLA-B*15:02 (ClinVar Variant ID#14909)
value: Positive (LOINC#LA6576-8)
specimen: Specimen/GenomicSpecimenExample01
specimen: Specimen/GenomicSpecimenExample0l
Profile: Therapeutic Implication Profile: Variant
status: final status: final
category: Laboratory (Observation Category category: Laboratory (Observation Category
Codes#laboratory) , Codes#laboratory) ,
Genetics (diagnosticServiceSectionld#GE) Genetics (diagnosticServiceSectionld#GE)
code: Therapeutic Implication (To Be Determined code: Genetic variant assessment (LOINC#69548-6)
Codes#therapeutic-implication)
subject: Patient/CGPatientExample0l " EVERYMAN"
subject: Patient/CGPatientExample01 " EVERYMAN"
effective: 2019-04-01
effective: 2019-04-01
performer: Organization/ExampleOrg "some lab”
performer:. Organization/ExampleOrg "some lab”
value: Present (LOINC#LA9633-4)
derivedFrom: Observation/GenotypeExamplel
method: Sequencing (LOINC#LA26398-0)
component
component
code: Therapeutic Implication (To Be _
Determined Codes#therapeutic-implication) code: Genomic DNA change
(gHGVS) (LOINC#81290-9)
value: High risk (LOINC#LA19541-4)
value: NC_000019.8:9.1171707G>A (Human
Genome Variation Society
nomenclature#NC_000019.8:9.1171707G>A)
component
code: Medication assessed (LOINC#51963-7)
component
value: Carbamazepine (SNOMED
CT#40820003) code: Genomic source class
[Type] (LOINC#48002-0)
value: Somatic (LOINC#LA6684-0)

Fig (c) Conversion of patient and genomic data to FHIR resource

Lack of universal standard for genomic data.
Genomic data are voluminous and complex
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Standards are the foundation for interoperability and consistent
representation of data.

Interoperability between EHRs and Clinical Genomics Systems ensures
efficient collaboration and improved patient outcomes.

Benefits in many applications including clinical sequencing, cancer
screening, pharmacogenomics, precision medicine, public health
reporting, and decision support lead to significantly improved diagnosis,
prognosis, and treatment selection.
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