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Genomic Data and Health Information Technology: 
The New Frontier 



Improve the quality of laboratory testing and related 
practices in the U.S. and globally through the development 
and evaluation of innovative training, technical standards, 
practice guidelines and reference materials. 

Division of Laboratory Programs, Standards,  
and Services (DLPSS) 

Some activities 
 

•Clinical Laboratory Improvement Advisory Committee 
• Genetics Team 

• Next-Generation Sequencing 
• Reference materials 
• Test ordering / result reporting – test utilization 

•  Laboratory Health Informatics Team 
• Clinical Laboratory Integration into Healthcare Collaborative 

• Laboratory Medicine Best Practices 

WHO WE ARE 
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CDC DLPSS Health Information Team 

The DLSS LabHIT Team was formed to facilitate the safe and  
effective integration of laboratory information in the EHR and  
health information technology for the benefit of patients and  
healthcare providers. 



Laboratory Information Flow 

EHR 

Health  
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The Influence of Clinical Genomics 
Diagnose rare diseases  

Directing cancer therapy selection 

Other clinical applications in development 

 

JAMA. 2011; 
305(15):1568-1576. 

Worthey E.A. et al. Genet Med. 
2011;13(3):255-62. 

Sci Transl Med.  
2011: 3 (65) 65ra4 

Sci Transl Med.  
2012: 4, 154ra135 



Genomics in Clinical and Public Health Microbiology  
  

 

Species identification 
 

Culture-independent 
microbiology 
 

Drug susceptibility testing 
and detecting virulence 
determinants  

 

Koser C.U.  et al., PLOS  Vol 8, Issue 8, 2012 

Didelot X.  et al., Nature Reviews Genetics, 2012 

Gardy J.L. et al. N Engl J Med  2011; 364:730-739 

HMPC.  Nature  2012; 486:215–221 



Website: www.cdc.gov/osels/lspppo/Genetic_Testing_Quality_Practices/Nex-

StoCT.html  

Next-Generation Sequencing –  
Standardization of Clinical Testing (Nex-StoCT) 

1. Implementation in a 
Clinical setting 

 

2. Design/optimization 
of an informatics 
pipeline 

 

3. Data representation 
and messaging 
 

http://www.cdc.gov/osels/lspppo/Genetic_Testing_Quality_Practices/Nex-StoCT.html
http://www.cdc.gov/osels/lspppo/Genetic_Testing_Quality_Practices/Nex-StoCT.html
http://www.cdc.gov/osels/lspppo/Genetic_Testing_Quality_Practices/Nex-StoCT.html
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Evolution of Sequencing Capabilities 



Next Generation Sequencing: 
The Clinical Workflow 

1. Indication for testing 
2. Counseling 
3. Specimen Collection, Transport, Management, and 

preparation 
4. Sequence analysis 

a) Library preparation  
b) Machine sequencing 
c) Alignment 
d) Identify sequence variants 
e) Variant annotation 
f)    Identify relevant variants 
g)   Confirmatory testing 
h)   Clinically relevant variants and result report 

5. Communicating results / Counseling 
6. Integration into clinical decision making 

Physical patient 
sample 

Digital patient 
sample 



Sequence variants (position/type) 

Variant 
Annotation 

Variant Analysis/Classification 
(What is clinically relevant?) 

 

• Functional studies 
• Predictions (PolyPhen, SIFT, etc) 
• Prevalence 
• Segregation 
• Database representation 
       (e.g., dbSNP, ClinVar, etc.) 
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Interpreting Sequence Results 



Reese et al. – A standard variation file format for human genome sequences 
Genome  Biology 2010 11:R88 

Describing a Variant 
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Variant Call File Format 

Designed to be used within the laboratory and not 
implemented for the sharing of data with others 



Finding The One that is Disease Associated 
(Crohn disease-like illness – atypical) 

Start here 

End here 
     (XIAP) 



The NGS Workflow and Associated Data Files 
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Established Clinical-Grade Variant Work Group 

Develop principles and recommendations 
•  File format / content considerations 
      (e.g., use of genomic coordinates, variant representation, 
       metadata) 

Community engagement / feedback (through website) 

Publications 

Develop and evaluate use cases 

Clinical-Grade Variant Work Group 

Pilot in laboratory, clinical settings, HIEs 

Share with oversight, standards, and accreditation  
organizations 
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1. Accurately represent (position , type, reference, quality) 

1. Variant calls 

2. Reference calls 

3. No-calls 

2. Represent the full spectrum of variant calls, not just 
small variants (e.g. CNVs, SVs) 

3. Define complete allele (haplotype) 
1. HLA 

2. Pharmacogenomics 

4. Provide sufficient meta-data for variant file 

       to be interpreted outside the laboratory 

Desired Features of a Clinical-Grade Variant File 



Metadata (Proposed) 

 General information  (Protected Health Information issues?) 
• Patient identifier 

• Laboratory identifier 

• ICD 9/10 codes 

• Clinical presentation features 

 Data relevant to NGS laboratory test procedures 
• Instrumentation / Software 

• Performance specifications 

 Data relevant to describing the genome 
• Reference assembly / annotation sets 

• Regions covered at high confidence 

 Data relevant to describing the variants 
• Standard descriptors (e.g., HGVS, dbSNP, COSMIC) 



How do we develop, pilot, implement, and promote  
the adoption of a clinical-grade variant file? 

Principles 
 
•  Must advance as a community 
 

•  Must build on the existing infrastructure (to constrain 
    and adapt existing specifications to extent possible) 
 

•  Must integrate into existing oversight and evolving 
    mechanisms of oversight / professional guidance 
 

•  Must integrate into evolving health IT structure 
 

•  Must be flexible to accommodate changing technologies 
    and practices 
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What Standards Exist 

 File specifications (VCF, gVCF, GVF, etc. – dev. for research) 

 Reference assembly / annotation sets 

 HGNC (gene names and symbols) 

 HGVS Nomenclature (for variant description) 

 dbSNP – database of short nucleotide variations 

 RefSeq – standard non-redundant sequence representations 

 COSMIC – catalog of somatic mutations in cancer 

 LOINC – coded laboratory and clinical observations 

 ClinVar (in development) – sequence database linked to  

 health implications 

 ICD 9/10 

 

 



• Centers for Disease Control and Prevention 

Next-Generation Sequencing: Guidance for the Translation from Research to 
Clinical Applications 
 

• American College of Medical Genetics 

Standards for Next Generation Sequencing / Incidental findings 
 

• College of American Pathologists  

Inspection Checklist 
 

•  HL7 Documents and Guides 
 

• Clinical and Laboratory Standards Institute 

MM09 - Nucleic Acid Sequencing Methods in Diagnostic Laboratory Medicine 
 

• Association for Molecular Pathology 

Guidance in progress (e.g., test validation) 

 

 

 

Regulatory / Professional Standards and Guidance 



HL7 Documents 



Products Sought 

 

 Constrained rules for describing variants in the context of 
the patient and his/her genome 

 Machine and human readable file format(s) (a balance) 

 Able to be messaged for a variety of applications 

 Use cases and pilot studies that provide evidence for utility 
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What Capability Do We Want to Develop? 



Thank you! 

 Questions about presentation? 

 

 Questions for HITSAC 
 

1. What aspects of the presentation are relevant to  your 
vision for integrating genomics into Virginia’s evolving 
healthcare IT infrastructure? 
 

2. What suggestions can you offer to integrate into the scope 
of our work to serve your present and future needs? 

 

For additional questions/discussion:  Ira Lubin at ilubin@cdc.gov 


