
Appendix 2 – Description of the CVD panels from the company website
deCODE MI™
The deCODE MI™ test is offered by deCODE genetics (Reykjavik, Iceland) as a LDT on blood and buccal samples in a single CLIA-certified laboratory as a risk factor for myocardial infarction (MI).  According to the deCODE website (www.decode.com), ordering the test requires submission of an informed consent form completed by the patient and authorized by a physician.  The cost is $200.  Information requested includes ancestry, gender, age, smoking history, elevated cholesterol, family history of early MI (<50 males/<60 females), clinical history of MI and/or MI at early age, hypertension, type 2 diabetes, BMI >25, peripheral vascular disease, or stroke.

The test detects variations in two single-nucleotide polymorphisms (SNPs), rs10757278 and rs1333049, that are located near the CDKN2A and CDKN2B tumor suppressor genes on chromosome 9p21.  These SNPs have been associated with increased risk for myocardial infarction (MI), or heart attack.  An individual with two copies of the risk variants will receive a positive result for deCODE MI™, and those with only one or no copy of the risk variants will receive a negative result for the test.  Based on a deCODE sample positive Test Report: 
“A positive result means that the subject has a significantly increased risk above the general population of having a MI due to his/her genotype results.  This increase is about two fold for a MI before the age of 50 for men and 60 for women and about 1.6 fold (60% increase) irrespective of sex or age.  Results in non-Caucasian populations have not been reported.”

The clinical scenario proposed by deCODE for their MI™ test suggests that it may: 
· address the major lifestyle and environmental risk factors for MI (e.g., smoking, hypertension, diabetes, hyperlipidemia, obesity) can effectively reduce the risk of heart disease and MI.  Understanding the contribution of inherited risk factors may underscore the real potential benefit of behavioral changes (e.g., smoking cessation, weight loss, healthy diet, and possible use of medications to reduce blood pressure and/or lipid levels) to help reduce the likelihood of developing MI.

· add to risk information from family history; these risk markers may be associated with the familial risk, or independent.

· help the individual and physician decide “how aggressive they should be in modification of lifestyle and/or specific drug treatments.”

Mycellf™ Program (Sciona & Genelex)

The Mycellf™ Program is offered directly by Sciona (Boulder, CO), and marketed by Genelex (Seattle, WA), as a LDT performed on buccal samples in a single CLIA-certified laboratory.  According to the former web sites, Sciona (www.sciona.com) and Genelex (www.healthanddna.com), ordering the test requires submission of a Lifestyle Questionnaire completed by the consumer that requests information on factors that influence health:  types and amounts of foods you eat and their nutrient value, dietary supplement use, sun exposure, smoking status, exercise, stress and alcohol consumption.  The inclusion of family history on this questionnaire is not known but appears unlikely.  The cost is $525 from Genelex and $229 from Sciona.  These tests are only offered direct to consumer and no consumer counseling is specifically provided or required.

The test analyzes 19 genes to determine whether your DNA contains gene variants that have been associated with five key health areas: bone health, heart health, antioxidant/detoxification, insulin sensitivity, and inflammation.  The genes analyzed in the in Heart Health Profile include:  AGT, APOA1, APOC3, APOE, CETP, CRP, IL1B, IL6, and MTHFR.  The specific variants were identified in the sample report, and are provided in Tables 2 and 4.
The results are reported based on a “patented software program” that integrates genes, diet and lifestyle.  In addition to genotyping results, Sciona considers the information from the Diet and Lifestyle Questionnaire, published nutrition research, Sciona’s own collaborative research projects, and continuous monitoring of the peer-reviewed studies published in the scientific literature.  The software uses “complex mathematical algorithms” to generate diet and lifestyle recommendations personalized to the individual tested.  In the example provided for a Heart Health report, personalized messages were:
· “Increase your consumption of foods rich in B vitamins including folate, vitamin B6, and vitamin B12

· Increase your consumption of foods high in antioxidants such as vitamins A, C, and E

· Reduce your consumption of saturated fats

· Increase your intake of omega-3 fatty acids

· Reduce your intake of cholesterol

· Reduce your weight; the ideal BMI is between 19 and 25

· Increase your levels of exercise”

Sciona describes the intended us of the test as identifying the gene variants, helping the consumer to understand the genetic variant influence on their health, and allowing the individual to take control of their health and make health-promoting diet and lifestyle choices.  Sciona and Genelex state: “…by adjusting your diet and lifestyle, you may have an impact on how your genes work and you may be able to compensate for areas in which your genes are not functioning at an optimal level.”1 
UPDATE:  As of June 25, 2009, the Sciona and Mycellf web sites can not be viewed and the test is no longer available on the Genelex web site.  
Genetic Health
The CardioSensor Premium Test is offered online from Genetic Health as a LDT performed on buccal samples in a single laboratory. According to the Genetic Health web site (www.genetic-health.co.uk), ordering the test requires submission of an order form, a medical history form, and a consent form completed by the patient.  The specific information requested on these forms is not available, as the forms were not accessible.  The cost is £599.  The test detects undefined polymorphisms that influence lipid metabolism, food absorption and energy production, the regulation and growth of the heart muscle cells, blood clotting and elasticity of blood vessels.  It is noted that consultation with their physician is available to discuss the results of testing.
Genetic Health suggests that CardioSensor Premium Test
· “can advise you how to create your own plan for cardiac disease prevention and then take steps to reduce the risk of arteriosclerosis, and the subsequent illnesses such as angina, heart attack and stroke.”2 

· provides “the knowledge of the personal genomic ‘constellation’ of a patient helps the physician to select suitable primary preventative therapeutic measures as well as plan individual medication in order to avoid or reduce specific risks of developing CVD.” 

UPDATE:  a review of the web site on June 25, 2009, resulted in the apparent removal of the CardioSensor Premium Test as a stand-alone test.  It appears to have been combined with the Premium Male and Premium Female tests offered at a cost of £825 which contains a panel of all the company’s offerings.3-4

Genova Diagnostics (Genovations & Genosolutions)

The Genovations™ CardioGenomic Profile and CardioGenomicPlus Profile tests are offered online by Genova Diagnostics (Asheville, NC) as LDTs performed on blood or buccal samples in a single CLIA-certified laboratory.  According to the Genova web site (www.genovadiagnostics.com), ordering the test requires the submission of a requisition form completed and signed by the consumer and a physician.  This form was not available for review.  The cost was not provided by Genova Diagnostics, nor by GenoSolutions.  There is no indication that information about gender, age, family history of heart disease, clinical history, or lifestyle factors is solicited through a test request form or questionnaire.  The profiles test for variants and SNPs in genes that modulate blood pressure regulation, lipid balance, nutrient metabolism, inflammation, and oxidative stress.  The specific genes, variants and claimed health implications are outlined in Tables 2 and 3.
The Cardiogenomic Premium Profile is also marketed by GenoSolutions (Clinica e Laboratorio, LDA, Cascais, Portugal) as the Cardiogenomic Profile Plus.  As noted in Tables 2 and 3, this test is identical to the Genovations CardioGenomicPlus Profile, but it is not clear whether the testing is conducted by Genova Diagnostics in the US or is licensed to be conducted in Portugal.

Genovations suggests that these profiles assess genetic variations for which expression is said to be influenced by modifiable factors like toxic exposure, lifestyle habits, diet, dietary supplement regimens, and biochemical imbalances.  Patients with a “family history” of chronic illness like heart disease are proposed as particularly good candidates for Genovations predictive genomics diagnostics.  The 14 page report presents the results individually by gene, providing the patient’s individual result and potential health implications for each gene and variant.  Personalized recommendations for minimizing risk include considerations for diet (i.e., routine health messages), lifestyle modification (e.g., smoking cessation, acupuncture to lower blood pressure), nutritional supplementation, and consultation with a personal health care provider about laboratory tests and pharmaceutical interventions.  The results are said to “allow a physician to evaluate each patient’s unique genetic predispositions, then develop and implement a carefully targeted, customized intervention plan even before pre-disease imbalances are manifest.”  Reports are available on-line.5
Integrative Genomics

The Integrative Genomics™ DNA Screening - Enhanced Basic Test is offered by Integrative Genomics (Wilsonville, OR) as a LDT performed on buccal samples in a single laboratory.  No information was provided on the laboratory’s certification or licensure.  According to the Integrative Genomics web site (www.integrativeinc.com), ordering the test requires submission of a cheek swab specimen in the sample collection kit provided.  The cost is $375.  Physician authorization is not required.  There is no indication that information about gender, age, family history of heart disease, clinical history, or lifestyle factors is solicited through a test request form or questionnaire.  Informed consent is not required.  The confidential screening results are sent to the individual tested, and may also be sent to the “patient’s healthcare practitioner, who will interpret them and create a personalized plan of action designed to help the patient achieve maximum health and vitality.”  

The Enhanced Basic Panel tests for single nucleotide polymorphisms (SNPs) in 12 genes; eight of these genes were considered relevant for this evidence review on cardiovascular disease profiles (CYP11B2, SOD2, GPX1, MTHFR, APOB, TNF, MTRR, and PON1).  Information on the specific SNPs tested is not provided.  Testing is performed using a “Single Base Chain Extension (SBCE) assay” and robotic technology.  From the sample report:  “Based on the results of the SNP profile, nutritional or lifestyle support is recommended at three levels:
· Basic Support:  No ineffective SNPs were discovered and basic nutritional supplementation is recommended.

· Added Support:  The client has received the ineffective SNP from one parent only and will benefit from moderate levels of nutritional support and lifestyle interventions.

· Maximum Support:  The client has received the ineffective SNP from both parents and will benefit from maximum levels of nutritional support and lifestyle interventions.”

Integrative Genomics states that this test is classified as “non-medical”, but healthcare providers may administer genetic profiles “as a way to help them deliver personalized preventive healthcare to their patients.”  Integrative Genetics describes the advantage of this test as providing “a scientific basis for more accurately predicting the unique needs of each patient, …guide tailored nutritional care, and ….direct preventive healthcare and lifestyle recommendations…”  In addition, “Integrative Genomics DNA screening goes beyond simply suggesting cardiovascular support to detail the specific type of cardiovascular support (and dosage levels)…required for optimal health.”  Integrative Genomics also provides a complete line of associated nutraceuticals with more information available on-line.6
Interleukin Genetics

The Gensona™ Heart Health Genetic Test is offered by Interleukin Genetics Incorporated (Waltham, MA), and marketed through Quixtar, as a LDT performed on buccal samples in a single CLIA-certified laboratory.  According to the Interleukin Genetics web site, (www.ilgenetics.com), the method used to conduct the test is single base extension (SBE), or minisequencing.  Ordering the test requires submission of an Informed Consent Form completed by the individual.  This test does not require the authorization of a physician.  The cost is $199.  Information requested on the submission form includes only age, as consumers must be 18 years old or older.  The informed consent form directs the consumer to ask questions related to the test results to a member of the Interleukin Genetics Professional Staff.  The individual can request that test results be submitted to their physician.

Three IL1 genetic risk patterns have been associated with increased risk for over-expression of makers of inflammation (e.g., C-reactive protein).  The three genetic risk patterns (1a, 1b, 1c) are based on IL1A-B markers (IL-1A[+4845], IL-1B[+3954]) and markers of function haplotypes in the IL1B promoter (-31 [rs1143627], -511[rs16944], -1464[1143623], -3737[4848306]).7  A positive test result is provided if one of these risk patterns is detected.

The test is intended to add new information to a standard heart health assessment, generally based on risk factors such as age, gender, lipid profile, blood pressure, diabetes, smoking history, physical inactivity and BMI.  “The IL1 genetic test can be used to differentiate certain IL1 genotypes associated with varying inflammatory responses to identify individuals at risk for CVD and heart attacks prior to age 60.”  The genetic test provides risk information independent of traditional risk factors (such as family history, hypertension and smoking) in assessing risk for heart disease; however, is not intended to and does not diagnose a specific disease.  Based on pattern frequencies, Interleukin Genetics estimates that “59% of the Caucasian population has patterns that would constitute a positive test result.”7  They also state that IL1 genotypes consistent with genetic risk patterns 1a, 1b, and 1c have significant odds ratios (1.8 to 2.1).

Suracell
The Personal DNA Analysis Profile Kit is offered by Suracell (Livingston, NJ) and is marketed through a network of partners (e.g., wellness centers, physician offices, and spas) as a LDT performed on buccal samples in a single CLIA-certified laboratory.  According to the former Suracell web site (www.suracell.com), ordering the test requires submission of a Health and Lifestyle Questionnaire which includes family history of heart and vascular disease, as well as other diseases such as cancer and Alzheimer’s/memory loss.  The Suracell website does not provide a cost.  The test detects a variety of SNPs in five categories of the body’s key cellular processes:  methylation, inflammation, glycation, oxidation, and DNA repair.  The exact genes and SNPs are not defined on the company’s website or sample report.  Test results are provided to the customer under these five categories of key cellular processes (methylation, inflammation, glycation, oxidation, and DNA repair) as a color-coded gene efficiency rating scale from 0 to 100.  The results are accompanied by the suggestions of various dietary supplements offered by the company.
The Personal DNA Analysis Profile Kit appears to be targeted at the general population of health conscious individuals.  Suracell states that “the results of the test are used as a factor, along with a personalized lifestyle questionnaire, in creating a personalized regimen of nutraceuticals that will work with the body's natural repair processes to help promote optimal cellular health.”  
UPDATE:  As of June 25, 2009, the Suracell web site can not be viewed. 
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