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Genetic Testing Becoming Common 

The good news from human genome 

research is that tests to determine 

people's genetic susceptibility to many 

common and deadly diseases are 

already, or soon will be, available. 
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Are Healthcare Systems Prepared 

The bad news is that 

most health care 

systems risk being 

overwhelmed unless 

they start preparing for 

the complex and costly 

demands of genetic 

screening programs 
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A Personalized Medicine Story 

A mother is concerned about a family history of breast cancer                       

or cardiovascular disease 

She completes one of the new online programs that collect                      

family health history 

        And takes the paper copy to her doctor 

        And makes her husband also take a copy to his doctor  

The question is – 

Will the family health history data ever be stored and shared 

electronically with other healthcare providers? 

Will the data be available to help their children? Grandchildren? 
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A Personalized Medicine Story 

They have many choices to enter information – 
 

1. In an employer, health plan, or healthcare system Personal 

Health Record or Patient Portal  
 

2. Or they use a family history tool on one of the new commercial 

PHRs 
 

3. They do genealogy online. Shouldn’t they also do family health 

history at the same? 

 

  

Will this data be recorded in the 

Electronic Health Record (EHR) 

of their healthcare provider? 
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Value of Family History in Clinical Care 

1.

2.

3.

4.
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Current Methods of Collecting Data 

• “FAMILY HISTORY: positive for 

diabetes, end-stage renal disease 
requiring hemodialysis in her father 
and mother, and multiple siblings 
have a history of coronary artery 
disease.” 

 

• “…father died at age 40 of sudden 
cardiac death from myocardial 
infarction.  Mother died at age 56 
with MI.  He notes that 15 people 
have died of coronary artery disease 
in the last three generations of his 

family.  Diabetes type II in multiple 
members of the family.  Denies 
cancer, seizures, or hyperlipidemia.” 

Text-based data An electronic form, but still insufficient 
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HL7 Family History Model (Pedigree) 

• The XML-based model can be used for 

family health history data storage in an EHR. 

• It is fundamentally designed for - 

1. The interoperability of family history data 

between both patient entered systems 

and clinical information systems,  

2. And provide structured data for risk 

analysis and clinical decision support. 
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What’s In the Family History  
Data Model 

1) Record information 

2) Person of focus (Proband) 

3) Other persons in pedigree 

4) Age of person / death date 

5) Relationship 

6) Disease 

7) Age of disease onset / age 

of disease death 

8) Genotypic data 

9) Risk analysis 
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Data That Can Be Transmitted 

Full pedigree data 
from one application 

and completely  
re-drawn in another 
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Clinical Data 

1. Disease or condition 

for each relative,  

using SNOMED or 

other coding system 

 

2. Age of Onset 

 

3. Age of Death 

 

4. Cause of Death 

 

Data That Can Be Transmitted 
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<!-- GENOMIC DATA  -->  

  <subjectOf2> 

  <geneticLocus moodCode="EVN"> 

  <component1> 

  <individualAllele moodCode="EVN"> 

  <text>breast cancer 2, early onset</text>  

  <value code="U43746" displayName="BRCA2" 

codeSystemName="HUGO" />  

  <component3> 

  <sequenceVariation moodCode="EVN"> 

  <value xsi:type="CE" code="185delAG" />  

  <interpretationCode code="DELETERIOUS" />  

Data That Can Be Transmitted 

Genetic Test Results in XML 

mailto:kshughes@partners.org
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Risk Analysis 

Data That Can Be Transmitted 

1. Risk scoring 

calculated by 

advanced programs 

can be shared.  

 

2. Disease-specific 

risk algorithms can 

be provided by web 

services. 

Screen shot from Hughes riskApps™ 
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V2 Genetic Variation Implemtnation Guide 
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M4 
 

Patient Family 

Health History  

 

Record patient family 

health history as 

structured data  

  

 

More than 20% of all 

unique patients admitted 

to the eligible hospital or 

CAH's inpatient or 

emergency department 

during the EHR reporting 

period have a structured 

data entry for one or more 

first-degree relatives or an 

indication that family 

health history has been 

reviewed  
  

Meaningful Use Stage 2 Requirement 
For Family History 
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Invitation and Challenge 

Since becoming a normative HL7 standard 

in 2007, the family history model has also 

been approved as an ANSI standard. HL7 

Clinical Genomics is now calling on all 

commercial vendors and those who have 

developed “in-house” systems to 

implement this data model and electronic 

messaging standard in their clinical 

products and applications. 
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Going Beyond Family History 
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A Personalized Medicine Story 

They spend money on the commercially 

available direct-to-consumer genetic testing 

 
 

OR 

 
 

She has a BRCA gene breast cancer test 

ordered by her doctor 
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HL7 Genetic Variation Data Model 

The Genetic Variation model specifies the structure and 

semantics for the transmission of information created during 

single or multiple gene testing.  

 

The model is further constrained to genetic variation analyses based 

upon sequence variation, and derived from a set of scientific laboratory 

methods, such as: 

  

1. SNP probes,  

2. Genotyping,  

3. and Gene Sequencing 

 

 that focus on genetic changes, usually in the coding region(s) 

 of one or a small number of genes. 
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HL7 Genetic Variation Data Model 

The model facilitates the electronic transmission of genetic 

testing results and interpretations from – 

 
• Genetic testing laboratories to medical practitioners, 

electronic health records, personal health records and 

associated clinical decision support systems able to 

receive and process such information 

 

• Genetic testing laboratories to drug and medical device 

companies that have ordered such information as part of a 

clinical trial 

 

• Drug and medical device companies to regulatory 

agencies that need to review such information as part of a 

new drug or device marketing application 
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Genetic Variation  
Implementation Guide 
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Genetic Variation  
Implementation Guide 

  LOINC 

  SNOMED 

  RxNORM 

  HGNC 

  HGVS 

  DbSNP 

  RefSeq 

 

Nomenclatures, Code Systems and Value Sets  
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Genetic Variation  
Implementation Guide 
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Genetic Variation  
Implementation Guide 

LOINC #  Component Name 
47998-0  DNA Sequence Variation display name  

47999-8  DNA region name  

48002-0  Genomic source class  

48003-8  DNA Sequence Variation identifier  

48004-6  DNA Sequence Variation  

48005-3  Amino acid change  

48006-1  Amino acid change type     

48008-7  Allele name  

48013-7  Genomic reference sequence identifier  

48018-6  Gene identifier  

48019-4  DNA Sequence Variation type  

51958-7  Transcript reference sequence identifier  

51959-5  DNA region of interest  

51961-1  Drug efficacy sequence variation interpretation   

51963-7  Medication assessed  

51964-5  Drug efficacy analysis overall interpretation   

51967-8  Genetic disease assessed  

51968-6  Genetic Disease Analysis Overall Interpretation  

51969-4  Genetic analysis summary report  

51971-0  Drug metabolism analysis overall interpretation  

53034-5  Allelic state  

53037-8  Genetic disease sequence variation interpretation  

53039-4  Genetic disease analysis overall carrier interpretation  

53040-2  Drug metabolism sequence variation interpretation  
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Genetic Variation  
Implementation Guide 
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8.2.1 Example: Genetic Disease Analysis (e.g. Dilated Cardiomyopathy)  

MSH-->As according to HL7 VERSION 2.5.1 IMPLEMENTATION GUIDE: ORDERS AND OBSERVATIONS; 

INTEROPERABLE LABORATORY RESULT REPORTING TO EHR (US REALM), RELEASE 1, ORU^R01, HL7 

Version 2.5.1, November, 2007.  

  

OBR|1||PM-08-J00094^HPCGG-LMM^2.16.840.1.113883.3.167.1^ISO|lm_DCM-pnlB_L^Dilated 

Cardiomyopathy Panel B (5 genes)^99LMM-ORDER-TEST-

ID||20080702000000|20080702100909|||||||||234567891^Pump^Patrick^^^^^^NPI^L||||||20080703000000|

||F||||||00000009^Cardiovascular^99HPCGG-GVIE-INDICATION^^^^^^Clinical Diagnosis and Family 

History of DCM|&Geneticist&Gene&&&&&NPI^^^^^^^HPCGG-

LMM&2.16.840.1.113883.3.167.1&ISO|||||||||||||||55233-1^Genetic analysis master panel ^LN 

  

SPM|1|||119273009&Peripheral blood&SNM3&&&&0707Intl&&Blood, Peripheral|||||||||||||20080702000000 

  

OBR|2||PM-08-J00094-1^HPCGG-LMM^2.16.840.1.113883.3.167.1^ISO|55232-3^Genetic analysis 

summary panel^LN|||20080702000000|||||||||||||||20080703000000|||F||||^PM-08-J00094&HPCGG-

LMM&2.16.840.1.113883.3.167.1&ISO 

  

OBX|1|CWE|51967-8^Genetic disease assessed^LN||399020009^DCM-Dilated 

Cardiomyopathy^SNM3^^^0707Intl||||||F|20080702100909|||||||||||Laboratory for Molecular 

Medicine^L^22D1005307^^^CLIA&2.16.840.1.113883.4.7&ISO|1000 Laboratory Lane^Ste. 

123^Cambridge^MA^99999^USA^B  

 

HL7 Version 2 Message 
 

Genetic Disease Analysis 
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Advanced Genetic Testing Workflow  

Clinician identifies  

at risk patient 

Genetic Test 

Ordered 

Sample Submission 

sent directly to 

laboratory 

Test 

Performed 

Interpretation 

Report 

Interpretation report 

transmitted through 

GeneInsightSM data 

exchange hub in 

structured form 

InterMountain 

EHR 

Structured genetic 

data captured 

within EHR 

GeneInsightSM driven 

infrastructure 

automatically updates and 

alerts clinicians on 

patients affected by new 

variant knowledge 

GeneInsight 

LIMS 

Test ordered 

through 

GeneInsightSM 

Variants of 

Unknown 

Significance 

Known 

Variants New 

Knowledge 

Discovered 
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Other Areas of Activity 

 CDA template – for CDA-based transfer of 

 genetic test results  

 Cytogenetics – for chromosomal-based 

 tests in the clinic 

 Gene Expression – for laboratory research 

 and drug discovery 

 Whole Genome Sequencing – rapid 

advancing next generation sequencing 

technology 



© 2011 Health Level Seven ® International. All Rights Reserved. HL7 and Health Level Seven are registered trademarks of Health Level Seven International. Reg. U.S. TM Office. 

CDA 

 ) 
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CDA is the Basis For ... 

 Continuity of Care Document 

 Consult Note 

 Diagnostic Imaging Report 

 Discharge Summary 

 Healthcare-associated Infections, 

Public Health Case Reports 

 History and Physical 

 Operative Note 

 Personal Health Monitoring 

 Plan-2-Plan Personal Health 

Record 

 Quality Reporting Document 

 Unstructured Documents 

 

 Emergency Care Summary  

 Summary Documents Using HL7 

CCD 

 Patient Level Quality Data 

Document Using IHE  

Medical Summary (XDS-MS) 

 Encounter Document constructs 

 Consult and History & Physical Note 

Document 

 Immunization Document  

 Scanned document 

 … and many more … 
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CCD Optional Sections 

 Advanced Directives 

 Functional Status 

 Procedures 

 Encounters 

 Family History 

 Social History 

 Immunizations 

 Vital Signs 

 Fetal Vital 

Signs 

 Lab Results 

 Plan of Care 
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Cytogenetics 
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Personalized Medicine Use Case 

Scientists find genes that could predict Type 2 diabetes 

International scientists identified five different genetic variations tied to adult-

onset diabetes and believed to be responsible for 70% of the genetic risk for 

the diabetes, also known as Type 2. One of the lead scientists says the 

findings "mean we can create a good genetic test to predict people's risk of 

developing this type of diabetes.“ 

1. Family history risk assessment 

2. Order genetic test 

3. Test interpretation 

4. Store results (family health history, sequence 

data, alleles, exons, SNP’s also called 

variations or mutations) 

5. Clinical decision support 

6. Pharmacogenomics for targeted drugs 

http://r.smartbrief.com/resp/ggfciJlwcrlTgRTOSK
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 V3 Family Health History model 

 V2 Genetic Variation model 

 CDA Genetic Test Result electronic 

document 

 V2 Cytogenetics model 

 Gene Expression – for laboratory 

research and drug discovery 

 Next Generation Sequencing 

Adding to the List 
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 Vendors 
 Life Technologies: SOLiD 4, 5500 

 Ion Torrent: PGM 

 Illumina: HiSeq, MiSeq 

 Complete Genomics 

 Pacific Biosciences 

 Consumers 
 Clinical Reference Labs 

 Academic Clinical labs 

 Hospital Labs 

 Other Stakeholders 
 FDA, NIST, CAP 

Stakeholder Landscape 
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 Rooted in existing technologies 

 Genome Analysis (whole genome, whole exome) 

 SNP Genotyping and genetic rearrangements 

 Multiplex gene panels or arrays (CFTR, array CGH, 

cancer panels) 

 Targeted gene sequencing (developmental delay, 

cardiomyopathy) 

 

Detailed Use Cases to drive 
workflow from order to report 
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 Near term use cases 

 Cancer (risk assessment, somatic mutations, low 

frequency) 

 Germline / Constitutional (trios, pedigrees) 

 Infectious Diseases (viral, bacterial) 

 Re-interpretation of existing data 

 Research (microbiome, immunome) 

Detailed Use Cases to drive 
workflow from order to report 
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Invitation and Challenge 

HL7 Clinical Genomics is also calling on forward 

thinking organizations to test and comment on 

Genetic/Genomic/Sequencing models, as we work 

towards extending the standard. 
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Contact Information 

 Find the HL7 Clinical Genomics workgroup at – 
 

 http://www.hl7.org/Special/committees/clingenomics/index.cfm 
 http://wiki.hl7.org/index.php?title=CG 

 

 Contact the co-chairs: 
 

 Amnon Shabo  
 IBM Haifa Research Lab 
 shabo@il.ibm.com 
 Mollie Ullman-Cullere  

Dana-Farber Cancer Institute 
 mollie_ullman-cullere@dfci.harvard.edu  

 Joyce Hernandez 
 Merck 
 joyce_hernandez@merck.com 
 

• Contact Grant Wood 
 Intermountain Healthcare Clinical Genetics Institute 
 grant.wood@imail.org 
 
 

 
 

http://www.hl7.org/Special/committees/clingenomics/index.cfm
http://wiki.hl7.org/index.php?title=CG
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mailto:grant.wood@imail.org
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Questions 

A meeting of Intermountain executives, clinical 

program leaders, and key stakeholders, should be 

held to create and commit to a 3-5 year strategic 

and operational plan, to complete the future work 

on this list 


