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Section 1 – General Information 

• aPatient information (name, date of birth, sex) 

• bIndication for testing (with associated ICD 

code) 

• cTest name (Standard, common, LOINC) 

• dSpecimen (Type /site of origin, germline /

somatic) 

• eMethod ( Platform, Software, etc.), 

references) 

• fSummary of Re-analysis:, when applicable 

Section 2 – Clinically Relevant Findings 

• gVariant/gene and/or haplotype, amino acid 

changes:  (HGNC/HGVS descriptions + common 

names) 

• HPathogenicity classification  and supporting 

data 

•  iQuality metrics (Primarily of clinical relevance) 

•   jLimitations (e.g.  evidence of data) 

• kwhen new knowledge or different indication of 

testing presents 

Section 3 – Sequence Dataset (prior to clinical assessment) 

(Haplotype representation: calls, no-calls, and local phasing) 

•  lChromosome number or reference to an alternate assembly 

derived from a GRC reference assembly, when applicable 

•  mPosition of nucleotide within a chromosome mapped against 

a GRC versioned reference assembly (or other standard)   

•  nIdentifiers of the represented variant (e.g., dbSNP) 

•  oReference base of the genome assembly 

•  pAlternate base; non-reference allele  

•  qQuality score for assertion made in the ALT field 

•  rFilter status; lists whether the site/position has passed filters 

•  sAdditional genomic information (i.e. genotype, base call 

quality, read depth, etc.) 

1.  Standards for genomic data representation are required to minimize ambiguity in 
the description of sequencing findings generated from clinical next-generation 
sequencing. 
  
2.  The clinical-grade variant template identifies a constrained genomic dataset that 
describes the sequence generated from NGS before and after analysis for clinical 
relevance. 
  
3.  The application of standard conventions requires that certain laboratory methods 
be adopted, such as alignment against a versioned reference assembly. 
  
4.  The clinical-grade variant template was developed to inform approaches for 
genomic data integration into health IT systems using standard messaging 
conventions (e.g., HL7).   These outcomes will support systems interoperability that 
is essential for accurate and reliable use of genomic data in diverse healthcare 
settings. 

Summary 

The Clinical Grade Variant Template 

1.  Gene/ Variant/ 
Haplotype/Amino acid 
change(s)g 

2.  Classification with 
supporting referencesh 

3.  Quality metricsi 
4.  Limitationsj  
5.  Re-analyzed datak 

 

Section 1 – General Information Section  2 -- Clinically Relevant Findings 
 

1.  Patient informationa 
2.  Indication for Testb 

3.  Test Namec  
4.  Specimend 
5. Methode 
6.  Referring physician and facility 
7.   Laboratory performing test 
8.   Date of Initial Test 
9.   Date of Initial Report 
10.  Summary of re-analysisf 

Ref: https://wiki.nci.nih.gov/display/TCGA/TCGA+Variant+Call+Format+%28VCF%29+Specification 

Figure 2. Sequence alignment and variant calling are steps during the informatics analysis that 
require attention to assure consistent position assignments and descriptions of sequences 
generated during NGS analysis.  The same applies to clinical annotation and assessment but 
these topics were not addressed by this workgroup. 

Data Standards are Applied During Testing 

Systems interoperability that supports genomic applications does not exist because of the absence of a framework 

for data exchange.  To address this challenge, the Centers for Disease Control and Prevention, working with 

federal partners (National Center for Biotechnology Information, National Institute of Standards and Technology, 

and the Food and Drug Administration) the HL7 Clinical Genomics Workgroup, and others, established the Clinical 

Grade Variant File Workgroup to address this shortcoming.  This workgroup is proposing a "clinical-grade" variant 

template that is designed to describe the variant set generated during NGS testing prior to clinical assessment and 

the clinically relevant findings to support clinical applications.  The workgroup identified principles and made 

recommendations for a constrained dataset that promotes consistency and minimizes ambiguity in the 

representation of genomic data.   

Introduction 

Clinical Decision 
Support 
(Sections 1 and 2) 
•  In-house 
•  Outsourced 

Outsourced 
•  Analysis 
•  Interpretation 

Patient Record 
(Sections 1 and 2, eventually 3) 
•  Test result report 
•  Electronic health record 
•  Health information exchange 

Clinically relevant findings 
•  Test result report 
•  HL7 message  

Variant File 
•  Variant set 
•  Annotations 

Next-generation 
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laboratory 

Internal 
to the 
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Figure 3. Clinical applications requiring the sharing of genomic data.  Sections 1,2, 
and or 3 of the clinical-grade variant template can be combined and shared as 
applicable to specific clinical applications.  This selected combination is proposed to 
inform the content of an HL7 message. 

External Quality 
Assessment 

(Sections 2 and/or 3) 
•  Proficiency testing 

providers 
•  Laboratory data exchange 

Databases 
(Sections 1 (partial) and 
2) 
•  Medical databases  
•  Disease registries 

Clinical Applications Supported by Genomic Data 
Sharing 

Figures 1.  This template is proposed to support systems interoperability by defining and constraining 
a set of data fields described in three sections: 

Figure 4. Use case example.  The clinical-grade variant template is proposed 
to inform the development of the HL7 message.  Structured data capture 
protocols are useful for normalizing data among varied practice settings.  
This example provides a model for communicating genomic data to a 
relative’s medical setting at a distant location from the index patient, 
deposition of genomic data into a medical database or disease registry, and 
extraction of genomic data from a medical database to inform a clinical 
assessment. 

Use Case Example: Where Information Sharing is 
Required 
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Section 3 – Sequence Dataset (prior to clinical assessment) 
(The  Variant Call Format (VCF) is the recommended specification for storing sequence data) 
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