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Background:
Blue Advantage medical policy does not conflict with Local Coverage Determinations (LCDs),
Local Medical Review Policies (LMRPs) or National Coverage Determinations (NCDs) or with
coverage provisions in Medicare manuals, instructions or operational policy letters. In order to
be covered by Blue Advantage the service shall be reasonable and necessary under Title XVIII of
the Social Security Act, Section 1862(a)(1)(A). The service is considered reasonable and
necessary if it is determined that the service is:
1. Safe and effective;
2. Not experimental or investigational*;
3. Appropriate, including duration and frequency that is considered appropriate for the
service, in terms of whether it is:
• Furnished in accordance with accepted standards of medical practice for the diagnosis
or treatment of the patient’s condition or to improve the function of a malformed body
member;
• Furnished in a setting appropriate to the patient’s medical needs and condition;
• Ordered and furnished by qualified personnel;
• One that meets, but does not exceed, the patient’s medical need; and
• At least as beneficial as an existing and available medically appropriate alternative.
*Routine costs of qualifying clinical trial services with dates of service on or after September 19,
2000 which meet the requirements of the Clinical Trials NCD are considered reasonable and
necessary by Medicare. Providers should bill Original Medicare for covered services that are
related to clinical trials that meet Medicare requirements (Refer to Medicare National Coverage
Determinations Manual, Chapter 1, Section 310 and Medicare Claims Processing Manual
Chapter 32, Sections 69.0-69.11).
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Description of Procedure or Service:
Tests that incorporate both clinical and genetic information have been developed to provide
predictive information about breast cancer risk in asymptomatic women. Current methods of
assessing breast cancer risk are imperfect, and genetic testing may offer improvements on current
ability to assess breast cancer risk.
OncoVue®
The OncoVue® Breast Cancer Risk Test (InterGenetics, Inc.) is a proprietary test that evaluates
multiple, low-risk single nucleotide polymorphisms (SNPs) associated with breast cancer. The
results are incorporated along with personal history measures to determine breast cancer risk at
different times during adulthood. The test does not detect known high risk genetic factors such as
BRCA mutations (associated with hereditary breast and ovarian cancer, see Policy #513- Genetic
Testing for Hereditary Breast and/or Ovarian Cancer). OncoVue synthesizes the various genetic
and medical history risk measures into a personalized single risk estimate for premenopause,
perimenopause, and post-menopause for each patient, with comparison to the average population
risk at each of these life stages. The test is stated to be “an aid in the qualitative assessment of
breast cancer risk…not intended as a stand-alone tests for the determination of breast cancer risk
in women.”
For women without a strong family history of breast cancer and at average risk prior to testing,
OncoVue purports to estimate a woman’s individual risk and place her in standard, moderate, or
high risk groups. The results are intended to help a woman and her physician decide if more
frequent exams and/or more sophisticated surveillance techniques are indicated. For women
already known to be at high risk based on a family history consistent with hereditary breast
cancer, the test is represented as having added value by indicating greater or lesser risk at
different life stages.
The OncoVue® test is available only through the Breast Cancer Risk Testing Network (BCRTN),
described as a network of Breast Care Centers engaged in frontline genetic identification of
breast cancer risk levels in their patients. BCRTN member centers will provide genetic breast
cancer risk testing for their patients using OncoVue as part of a comprehensive education
program to help OncoVue “at-risk” women understand their risk level and intervention
strategies. BCRTN members will be selected for the network based on a number of criteria,
including quality standards of care, level of breast cancer surveillance technology, and the
capability of providing patient education on genetic testing and future risk management
protocols. As of July 2013, 32 participating centers (36 locations), located in 20 states, were
listed on the company website. OncoVue® is not listed in the Genetic Testing Registry of the
National Center for Biotechnology Information.
BREVAGen™
BREVAGen™ evaluates seven breast cancer-associated SNPs identified in genome-wide
association studies (GWAS). Risk is calculated by multiplying the product of the individual SNP
risks by the Gail model risk. BREVAGen has been evaluated for use in Caucasian women of
European descent age 35 years and older. Like OncoVue, BREVAGen does not detect known
high-risk mutations, e.g., BRCA. According to the BREVAGen website, “suitable candidates”
for testing include women with a Gail lifetime risk of 15% or greater; with high lifetime estrogen
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exposure (e.g., early menarche and late menopause); or with relatives diagnosed with breast
cancer. BREVAGen is not suitable for women with previous diagnoses of lobular carcinoma in
situ, ductal carcinoma in situ, or breast cancer, since the Gail model cannot calculate breast
cancer risk accurately for such women, or for women with an extensive family history of breast
and ovarian cancer.
As of July 2013, approximately 40 participating centers in 17 states were listed on the company
website. BREVAGen™ is listed in the Genetic Testing Registry of the National Center for
Biotechnology Information.
BRCA genetic testing should be utilized in those from high-risk families; see policy #513,
“Genetic Testing for Hereditary Breast and/or Ovarian Cancer”.

Policy:
Effective for dates of service on or after October 13, 2009:
Blue Advantage will treat the OncoVue® Breast Cancer Risk Assessment Test as a noncovered benefit and as investigational.
Blue Advantage does not approve or deny procedures, services, testing, or equipment for our
members. Our decisions concern coverage only. The decision of whether or not to have a
certain test, treatment or procedure is one made between the physician and his/her patient. Blue
Advantage administers benefits based on the members' contract and medical policies.
Physicians should always exercise their best medical judgment in providing the care they feel is
most appropriate for their patients. Needed care should not be delayed or refused because of a
coverage determination.

Key Points:
Validation of genotyping to improve treatment outcomes is a multistep process. In general,
important steps in the validation process address the following:
• Analytic validity: measures technical performance, i.e., whether the test accurately and
reproducibly detects the gene markers of interest.
• Clinical validity: measures the strength of the associations between the selected genetic
markers and clinical status.
• Clinical utility: determines whether the use of genotyping for specific genetic markers to
guide treatment decisions improves patient outcomes such as survival or adverse event
rate compared to standard treatment without genotyping.
OncoVue®
The OncoVue test was developed by evaluating samples from a large case-control study for 117
common, functional polymorphisms, mostly single nucleotide polymorphisms (SNPs), in
candidate genes likely to influence breast carcinogenesis. A model using 22 SNPs in 19 genes
together with Gail Model (personal and family history characteristics) risk factors was
subsequently identified by multiple linear regression analysis. OncoVue improved individual
sample risk estimation, compared to the Gail Model alone (p<0.0001), by correctly placing more
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cases and fewer controls at elevated risk. In the same study, the model was validated on an
independent sample set with similarly significant results. To date, this study has only been
published in a meeting abstract; no details of the study or its results are available. Note that the
Gail model has been shown to accurately estimate the proportion of women (without a strong
family history) who will develop cancer in large groups, but is a poor discriminator of risk
among individuals.
Using the same case-control validation data, OncoVue was also compared to risk estimation
determined by seven SNPs reported in other genome-wide association studies (GWAS); the
GWAS risk scores were unable to stratify individuals by risk for breast cancer whereas OncoVue
significantly stratified patients by risk. This study has not been published. Independently, the
SNPs derived from GWAS are known to result in only low level estimates of risk at best; in one
example, a 14-SNPpoloygenic risk score yielded an odds ratio of only 1.3 for ER-positive breast
cancer, and 1.05 for DR-negative breast cancer.
An additional analysis of the same case-control data was reported at the 2010 San Antonio
Breast Cancer Symposium. The OncoVue risk score was calculated in the same discovery
(4,768 Caucasian women, 1,592 cases and 3,176 controls) and independent validation sets (1,137
Caucasian women, 376 cases and 761 controls; 494 African American women, 149 cases and
345 controls). For both OncoVue and Gail Model risk scores, positive likelihood ratios
(proportion of patients with breast cancer with an elevated risk estimate [≥20%] divided by the
proportion of disease-free individuals with an elevated risk estimate) were calculated. OncoVue
exhibited a 1.6- to 1.8-fold improvement compared to the Gail Model in more accurately
assigning elevated risk estimates to breast cancer cases rather than controls. At higher risk
thresholds, the fold improvement increased and exceeded 2.5 in some sample sets.
Does OncoVue testing improve the accuracy of breast cancer risk prediction beyond standard
risk prediction measures?
The performance of OncoVue has also been studied in women from the Marin County,
California, breast cancer adolescent risk factor study. A retrospective case-control study was
developed within the cohort, and samples were evaluated with OncoVue. OncoVue assigned
high-risk status (defined as ≥ 12% lifetime risk of developing breast cancer) to 19 more women
who had had breast cancer (out of 169 cases) than did the Gail model, which represented an
approximately 50 percent improvement. OncoVue was also more effective at stratifying risk in
the high-risk Marin County population than seven SNPs reported in GWAS. These studies have
not yet been published in a peer-reviewed journal.
Several supportive studies are listed on the InterGenetics, Inc. website; most are meeting
abstracts. These address conceptual aspects of the OncoVue test, but do not appear to report data
using the final OncoVue test configuration. One fully published study characterizes SNPs that
exhibit breast cancer risk associations that vary with age. This study stratified breast cancer cases
and normal controls into three age groups, then determined breast cancer risk for SNP
homozygotes and heterozygotes for each of 18 candidate SNPs within each age group. Of these,
five SNP variants had statistically significant odds ratios for at least one age group. In a separate
validation sample, only one had a statistically significant odds ratio, but not in a pattern similar
to that of the discovery set. The other four SNPs, although not significant, were judged to have
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patterns of results similar to that of the discovery set and were investigated further by a sliding
10-year window strategy; the results of which the authors suggest clarify age-specific breast
cancer risk associations. The authors note the need for additional validation in other populations
and non-white ethnicities.
Do results of OncoVue testing lead to changes in management that result in health outcome
improvements?
The medical management implications of this test are unclear. The Gail Model was originally
designed for use in clinical trials, not for individual patient care and management. Thus using
the Gail Model as a baseline for comparison may not be sufficiently informative. In addition, no
evidence of improved outcomes as a result of management changes in OncoVue-identified highrisk patients has been presented or published. The OncoVue sample report makes no
recommendations regarding patient management. The InterGenetics, Inc. website makes this
statement regarding test results: “A Moderate to High Risk result gives a woman several options:
More comprehensive surveillance for breast cancer with mammograms, ultrasound and now
Magnetic Resonance Imaging-MRI. Earlier detection means better long term survival. Breast
cancer prevention drugs like Tamoxifen can actually reduce breast cancer in high risk women.”
A pilot study using buccal samples from women in the Marin County, CA retrospective casecontrol study described above aimed to examine the genotypes of individuals determined to be
high risk (≥12%) by OncoVue®. Of 22 SNPs assessed by the OncoVue assay, one (rs7975232 in
the vitamin D receptor gene) occurred significantly more often in high-risk cases than in the
overall (all cases plus controls) sample (64% vs. 34%; p<0.001); however, the incidence among
all cases (29%) was less than that among controls (39%). The authors postulate a potential
prevention strategy using vitamin D supplementation in women with this genotype. Although
recent retrospective studies support an association between sunlight exposure, elevated serum
levels of vitamin D (25[OH]D)/vitamin D supplementation, and reduced risk of breast cancer,
prospective uncontrolled studies gave mixed results (positive or no association). Clinical trials
demonstrating improved health outcomes in patients identified as high risk due to OncoVue
detection of the rs7975232 SNP who were subsequently treated with vitamin D supplementation
have not been reported.
BREVAGen™
One clinical validation study of the BREVAGen test has been published: Mealiffe et al evaluated
a seven-SNP panel in a nested case-control cohort of 1,664 case patients and 1,636 controls. A
model that multiplied the individual risks of the seven SNPs was assumed. The genetic risk score
was assessed as a potential replacement for or add-on test to the Gail clinical risk model. The
authors concluded that combining seven validated SNPs with the Gail model resulted in a modest
improvement in classification of breast cancer risks, but area under the curve only increased
from 0.557 to 0.594 (0.50 represents no discrimination, 1.0 perfect discrimination). The impact
of reclassification on net health outcome was not evaluated.
Information about analytic validity of the BREVAGen test is provided in the published study,
but is indeterminate. Genomic DNA samples were analyzed on custom oligonucleotide arrays
(Affymetrix, Inc., Santa Clara, CA). Mean concordance across duplicate samples included for
quality control was 99.8%; breast cancer loci had call rates (a measure of SNP detection) above
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99%. For approximately 70% of samples with sufficient available DNA, whole genome
amplification also was carried out using the Sequenom (San Diego, CA) MassARRAY platform.
Across samples that had not been excluded for lack of DNA or poor quality data (proportion not
reported), concordance between the two assays was 97%, and the resulting call rate was 96.8%.
Genotype data for 121 samples that had one or more inconsistencies between the Sequenom
analysis and the corresponding custom array genotype were excluded. Conflicting calls were not
differentially distributed across case patients and control subjects. The authors acknowledge that
the two assays performed “relatively poorly,” but assert that consensus calls are nonetheless
accurate.
Other Clinical-Genetic Tests
Other published studies have evaluated eight to18 common, candidate SNPs in a large number of
breast cancer cases and normal controls to determine whether breast cancer risk assessments
based on clinical factors plus various SNP combinations were more accurate than risk
assessments based on clinical factors alone.
•

•

•

•

Zheng et al found that eight SNPs, combined with other clinical predictors, were
significantly associated with breast cancer risk; the full model gave an area under the
curve of 0.63.
Campa et al evaluated 17 SNP breast cancer susceptibility loci for any interaction with
established risk factors for breast cancer but found no evidence that the SNPs modified
the associations between established risk factors and breast cancer. The results of these
studies support the concept of OncoVue but do not represent direct evidence of its
clinical validity or utility.
Wacholder et al evaluated the performance of a panel of 10 SNPs with established
associations with breast cancer validated in at least three published GWAS. Cases
(n=5,590) and controls (n=5,998) from the National Cancer Institute’s Cancer Genetic
Markers of Susceptibility GWAS of breast cancer were included in the study (women of
primarily European ancestry). The SNP panel was examined as a risk predictor alone and
in addition to readily available components of the Gail model (e.g., diagnosis of atypical
hyperplasia was not included). Mammographic density also was not included. The
authors found that adding the SNP panel to the Gail model resulted in slightly better
stratification of a woman’s risk than either the SNP panel or the Gail model alone but that
this stratification was not adequate to inform clinical practice. For example, only 34% of
the women who actually had breast cancer were assigned to the top 20% risk group. The
area under the curve (AUC) for the combined SNP and Gail model was 61.8% (50% is
random, 100% is perfect).
Darabi et al investigated the performance of 18 breast cancer risk SNPs, together with
mammographic percentage density (PD), body mass index (BMI), and clinical risk
factors in predicting absolute risk of breast cancer, empirically, in a well-characterized
case-control study of postmenopausal Swedish women. The performance of a risk
prediction model based on an initial set of seven breast cancer risk SNPs was improved
by including 11 more recently established breast cancer risk SNPs (p=4.69 × 10-4).
Adding mammographic PD, BMI and all 18 SNPs to a modified Gail model improved the
discriminatory accuracy (the AUC statistic) from 55% to 62%. The net reclassification
improvement was used to assess improvement in classification of women into low,
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•

intermediate, and high categories of five-year risk (p=8.93 × 10-9). It was estimated that
using an individualized screening strategy based on risk models incorporating clinical
risk factors, mammographic density, and SNPs, would capture 10% more cases. The net
health outcomes of such a change remain unknown.
Armstrong et al examined the impact of pre-test breast cancer risk prediction on the
classifıcation of women with an abnormal mammogram above or below the risk threshold
for biopsy. Currently, one-year probability of breast cancer among women with Breast
Imaging–Reporting and Data System (BI-RADS) Category 3 mammograms is 2%; these
women undergo six-month follow-up rather than biopsy. In contrast, women with BIRADS4 mammograms have a 6% (BI-RADS 4A) or greater (BI-RADS 4B and 4C)
probability of developing breast cancer in one year; these women are referred for biopsy.
Using the Gail model plus 12 SNPs for risk prediction and a 2% biopsy risk threshold,
8% of women with a BI-RADS3 mammogram were reclassified above the threshold for
biopsy and 7% of women with BI-RADS4A mammograms were reclassified below the
threshold. The greatest impact on reclassification was attributed to standard breast cancer
risk factors. Net health outcomes were not compared between women who were
reclassified and those who were not.

The results of these studies support the concept of clinical-genetic tests but do not represent
direct evidence of their clinical validity or utility.
Summary
There is a lack of published detail regarding OncoVue® and BREVAGen™ test validation,
supportive data, and management implications. The available data suggest that OncoVue and
BREVAGen may add predictive accuracy to the Gail Model. However, the degree of improved
risk prediction may be modest, and the clinical implications are unclear. There is insufficient
evidence to determine whether using breast cancer risk estimates from OncoVue or BREVAGen
in asymptomatic individuals changes management decisions and improves patient outcomes.
Therefore, OncoVue and BREVAGen testing for breast cancer risk assessment are considered
investigational.
Practice Guidelines and Position Statements
Current guidelines from the National Comprehensive Cancer Network (NCCN) identify the
following limitations of multigene cancer panels: unknown significance of some variants,
uncertain level of risk associated with most variants, and unclear guidance on risk management
for carriers of some variants. For breast cancer risk assessment, the Gail model or risk models for
women with elevated risk based on family history (e.g., Claus et al or Tyrer-Cuzick et al) are
recommended.

Key Words:
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Approved by Governing Bodies:
No test combining the results of SNP analysis with clinical factors to predict breast cancer risk
has been approved or cleared by the U.S. Food and Drug Administration (FDA). These are
offered as laboratory-developed tests; that is, tests developed and used at a single testing site.
Laboratory developed tests, as a matter of enforcement discretion, have not been traditionally
regulated by FDA in the past. They do require oversight under the Clinical Laboratory
Improvement Amendments of 1988 (CLIA), and the development and use of laboratory
developed tests is restricted to laboratories certified as high complexity under CLIA.
Under the current regulatory program, CLIA requires that laboratories demonstrate the analytical
validity of the tests they offer. However, there is no requirement for a test to demonstrate either
clinical validity or clinical utility.

Benefit Application:
Coverage is subject to member’s specific benefits. Group specific policy will supersede this
policy when applicable.

Current Coding:
CPT Codes:
81479
81599

Unlisted molecular pathology procedure (effective 1/1/13)
Unlisted multianalyte assay with algorithmic analysis (Effective
01/01/2013)

Previous Coding:
Effective for dates of service prior to January 1, 2013:
There is no specific code for the OncoVue test. InterGenetics suggests the use of the following
CPT codes:
83891 through 83894
83900 through 83909 (x2)
83912 through 83914 (x22)
99090

Analysis of clinical data stored in computers
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This medical policy is not an authorization, certification, explanation of benefits, or a contract. Eligibility and benefits are determined on a caseby-case basis according to the terms of the member’s plan in effect as of the date services are rendered. All medical policies are based on (i)
research of current medical literature and (ii) review of common medical practices in the treatment and diagnosis of disease as of the date
hereof. Physicians and other providers are solely responsible for all aspects of medical care and treatment, including the type, quality, and
levels of care and treatment.
This policy is intended to be used for adjudication of claims (including pre-admission certification, pre-determinations, and pre-procedure
review) in Blue Cross and Blue Shield’s administration of plan contracts.
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