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Hayes, Inc. is an independent health technology research and consulting company 
dedicated to promoting better health outcomes through the use of evidence.  Hayes 
performs unbiased, evidence-based health technology assessments of the safety 
and efficacy of new, emerging, and controversial health technologies and evaluates 
the impact of these technologies on healthcare quality, utilization, and cost.  In 
addition, Hayes provides comparative effectiveness reports, horizon scanning for 
new technologies, health technology trends by clinical specialty area, and evaluates 
the potential operational and financial impact of technologies on facilities, staffing, 
credentialing, and other resources.  Hayes' worldwide clients include hospitals, 
healthcare systems, government agencies, employers, and managed care organiza-
tions.

The Hayes Genetic Test Evaluation (GTE) program cuts through the “genohype” to 
the scientific evidence concerning the appropriate use of genetic and genomic tests 
in clinical practice. Currently, there are more than 2,000 genetic and genomic tests 
for inherited and acquired disorders on the market in the United States.  With an 
annual growth rate of 25%, this rapidly growing field has created challenges for 
healthcare professionals, such as how to respond quickly and appropriately to 
issues related to these tests.

The Hayes Rating is a proprietary evidence scoring system that reflects the strength 
and direction of the relevant research regarding the safety and efficacy of the health 
technology under review.  With a scale of A (established benefit) through D (no 
proven benefit and/or not safe), the Hayes Rating distills the available information 
about a specific medical device, drug, biologic, procedure, diagnostic test, surgical 
implant, or imaging technology into a concise conclusion.  Clients use the Rating to 
compare technology options, make decisions on technology acquisition, and 
address healthcare quality initiatives. The Hayes GTE Ratings share some similarities 
with the Hayes Ratings for other technologies, but focus specifically on the strength 
and direction of the evidence regarding the validity and utility of a genetic or 
genomic test for specific applications.  
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Hayes GTE Rating 

 
The Hayes GTE Rating system, developed by Winifred S. Hayes, Inc., reflects the strength and direction of 
the evidence regarding a genetic test, including safety and efficacy, impact on health outcomes, 
indications for use, patient selection criteria, and comparison with other technologies. The ratings are 
scaled A through D and are defined as follows: 
 

Rating Description 

A 
Established benefit. A high level of positive published evidence regarding 
analytical validity, clinical validity, and clinical utility for the application(s) 
supports use of the test. 

B 
Some proven benefit. A moderate level of positive published evidence regarding 
analytical validity, clinical validity, and clinical utility for the application(s) 
supports use of the test. Further research is required. 

C 

Potential but unproven benefit. Some positive published evidence regarding 
analytical validity and/or clinical validity for the application(s) supports use of the 
test, but clinical utility has not been demonstrated because data are sparse and 
the level of evidence is low, or data are inconsistent or conflicting. 

D1 
No proven benefit – health outcomes. The test has been shown to lack analytical 
validity, clinical validity, and/or clinical utility for the cited application(s). 

D2 
No proven benefit – insufficient evidence. Evidence is insufficient to assess the 
analytical and/or clinical validity of the test for the cited application(s). 

 
 
Definitions:  

 Analytic Validity: The ability of a genetic test to accurately and reliably measure the genotype of 
interest.  

 Clinical Validity: The ability of a genetic test to detect or predict the associated disorder 
(phenotype). 

 Clinical Utility: The elements that need to be considered when evaluating the risks and benefits 
associated with the introduction of a genetic test into routine practice. 

 Holding: Insufficient published data are available to assess this genetic technology (<3 published 
studies that clearly establish the phenotype/genotype relationship of the condition, and/or there 
are no published clinical validity data available). Hayes will periodically search for newly available 
data for this technology. 
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Hayes GTE Reports include the following sections: 
 

 Executive Summary, called At A Glance, which provides a high-level review of the primary 
findings and conclusions of the report, including Key Questions with answers and the Hayes GTE 
Ratings for each patient population or application reviewed. This section is written at a level 
appropriate for someone without specialized knowledge of genetics. 

 Background section, which provides an in-depth review of the disorder the test addresses. 
Custom figures are used whenever possible to illustrate complex ideas such as pathways or 
structures affected by genetic variants discussed in the report. Key Questions to be addressed in 
the report are listed at the end of the Background section. 

 Detailed Test Description.  

 Patient Population(s) that the test may be considered for. 

 Clinical Alternatives that do not include the genetic or genomic test. 

 Current Research Evidence, which includes a description of the review model used and defines 
the search strategy, as well as summarizes the evidence associated with analytical validity, 
clinical validity, clinical utility, and ethical, legal, and social implications. 

 Summary of the key evidence, including Key Questions with answers. The justification for the 
Hayes GTE Rating assigned is also provided in this section. 

 Other relevant information, including Regulatory Information, Payer Coverage Policies for several 
major payers, Position and Policy Statements from major professional organizations, and Cost. 

 Role of Genetic Counseling as appropriate for the topic. 

 Evidence-Based Projections, which is a forward-looking section regarding the future of the test 
and other similar tests under development. 

 Hayes GTE Ratings for each patient population or application reviewed. 

 Ongoing Studies, which lists the ongoing clinical trials relevant to the test and/or disorder 
reviewed. 
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January 5, 2009

Breast Cancer Susceptibility 1 and 2 (BRCA1/2) Sequence Variant Testing for Susceptibility to
Hereditary Breast Cancer

Product Names:  BRACAnalysis® (Myriad Genetic Laboratories Inc.)

Background:  In the United States, an estimated 182,460 women and 1990 males will be diagnosed with breast cancer
in 2008. Breast cancer, the second leading cause of cancer-related deaths among women, is expected to contribute to
40,930 deaths overall in 2008. In 5% to 10% of breast cancer cases, multiple affected family members, multiple primary
breast cancers in the same individual, or prevalence of both breast and ovarian cancer in the same individual or family
indicate a strong family history. For those with a strong family history of breast/ovarian cancers, genetic alterations in the
breast cancer susceptibility 1 (BRCA1) and/or breast cancer susceptibility 2 (BRCA2) genes are thought to account for
45% to 90% of BRCA1-related cases and 35% of BRCA2-related cases. Ethnic-specific common variants include founder
effects for a few populations, especially Ashkenazi Jewish and Dutch, for which assays are variant-specific and the test
population is more clearly defined. The penetrance of breast cancer by 70 years of age has been estimated as 65% to
87% for BRCA1 and 82% for BRCA2. Myriad Genetic Laboratories holds patents for genetic testing of BRCA1/2 in the
United States and, therefore, this company has performed almost all testing of these genes in the United States since the
introduction of clinical testing in October 1996.

Description of the Technology/Patient Population:  Myriad Genetic Laboratories Inc. (Salt Lake City, UT)
provides testing for BRCA1/2 sequence variants by full sequencing to identify sequence variants and ethnic-specific
sequence variant testing for individuals of Ashkenazi Jewish ancestry. Genetic testing may be considered for breast cancer
patients and asymptomatic individuals from high-risk families with or without a known familial BRCA1/2 deleterious variant.

Synopsis of the Clinical Evidence:  Clinical testing for BRCA1/2 sequence variants is primarily performed using
full sequencing with a reported analytical sensitivity of greater than 99%. Analysis of 1433 BRCA1/2 variants of unclassified
clinical significance suggests 43 in favor of being deleterious and 133 in favor of being neutral. Overall prevalence of
BRCA1/2 deleterious variants among American-based populations is reported as 5.4% and 2.2% for Ashkenazi and non-
Jewish ethnicities, respectively. In addition, 10-year predicted cancer risk was reported as 9.1% and 7.9% by age 60 years
for unaffected carriers of BRCA1 and BRCA2 deleterious variants, respectively. Breast cancer risk factors influencing
hormones may play a role in penetrance of BRCA1/2 deleterious variants. The decision to undergo genetic testing for
BRCA1/2 variants may be most influenced by physician recommendation for testing and indecision about definitive surgical
treatment. In addition, patients younger than 50 years of age at diagnosis and those having multiple primary tumors
are more likely to undergo genetic testing for BRCA1/2 variants. For asymptomatic high-risk women, confirmation of
BRCA1/2 variant status by genetic testing may influence adoption of risk management strategies, including complementary
preventive interventions as well as risk-reducing surgery, clinical breast examination, and transvaginal ultrasound. Finally,
there is evidence that surgical intervention, such as bilateral prophylactic mastectomy, is an effective means of dramatically
reducing the risk of breast cancer for BRCA1/2 deleterious variant carriers.

HAYES RATING FOR GENETIC TEST 
B – For breast cancer patients from high-risk families with a known familial BRCA1/2 deleterious variant.

B – For breast cancer patients from high-risk families without a known familial BRCA1/2 deleterious variant.

B – For asymptomatic individuals from high-risk families with a known familial BRCA1/2 deleterious variant.

This report is intended to provide research assistance and general information only. It is not intended to be used as the sole basis for determining coverage, reimbursement, or technology acquisition. Any
decision regarding claims eligibility or benefits, or acquisition of a health technology is solely within the discretion of your organization. Hayes, Inc. assumes no responsibility or liability for such decisions.
This report is not intended to be used as the sole basis for defining treatment protocols, or medical modalities, nor should it be construed as providing medical advice regarding treatment of an individual’s
specific case. This report has been prepared for you by Hayes, Inc. and is for informational purposes only. This report is for internal use by the Purchaser and not intended for distribution. 
© 2009 Winifred S. Hayes, Inc.
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• Clinical Outcomes in Hereditary Cancer (NCT00580021)
• Letrozole in Preventing Breast Cancer in Postmenopausal Women With a BRCA1 or BRCA2 Mutation (NCT00673335)
• Standard Genetic Counseling With or Without a Decision Guide in Improving Communication Between Mothers

Undergoing BRCA1/2 Testing and Their Minor-Age Children (NCT00685256)
• Study of Individuals and Families at High Risk for Breast or Ovarian Cancer (NCT00045214)

A search on the Computer Retrieval of Information on Scientific Projects (CRISP) website using the terms BRCA1 and
BRCA2 yielded 50 active studies, including the following52:

• BRCA Genes in Breast Cancer Chemoprevention (5R01CA104546-04)
• BRCA2 Missense Mutations and Breast Cancer (5R01CA116167-02)
• Genetic Epidemiology of Breast Cancer: BRCA1 and BRCA2 (5R01CA074415-11)
• Modifiers of Cancer Risk in BRCA 1/2 Mutation Carriers (5R01CA102776-05)
• Prognosis in BRCA1 Associated Breast Cancer (5R01CA102740-03)

PUBLICATION HISTORY 
First published on December 29, 2008.
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Update Search

This Update Search summary is based only on the published abstracts; any coverage decisions or changes in policy
should be based on review and analysis of complete study results. Predictions related to impact on Hayes Ratings are
based on the data presented in the abstracts retrieved and do not constitute a guarantee of update of this report. Changes
in Hayes Ratings for this technology will be made only after this report has been reviewed and updated.

Title: BRCA1/BRCA2 Sequence Variant Analysis for Susceptibility to Hereditary Breast Cancer (Myriad Genetics Inc.) ,
usgte.gte.brca12.2010

Date: February 3, 2010

Summary:

Search strategy: 
Search was performed using Medline with keywords breast cancer combined with BRCA1, BRCA2, further combined
with mutation*, variant*, polymorphism*, sequenc*, 2008-2010.

Search results: 
32 abstracts were retrieved, including several patient series, a meta-analysis and a practice guideline.

Significance of Studies for:
Analytical Validity: 

There is additional information available regarding analytical validity.
Clinical Validity: 

New evidence available regarding clinical validity.
Clinical Utility: 

There is additional information available regarding clinical utility.
Safety Ethical and Social Issues: 

Safety, ethical and social issues remain unchanged from 2009 Genetic Test Evaluation Report.
 

New applications of technology: 
No new application of technology.

CMS National Coverage Policy: 
There is still no CMS National Coverage Determination (NCD) for genetic testing for BRCA1/2 sequence variants.

Other Payer Coverage Policy: 
Aetna: Policy updated 3/09 and 9/09-Technology is covered according to criteria presented in the payer coverage
policy: http://www.aetna.com/cpb/medical/data/200_299/0227.html

Anthem Blue Cross: Policy updated 11/09-Technology is covered according to criteria presented in the payer
coverage policy: http://www.anthem.com/ca/medicalpolicies/policies/mp_pw_a050303.htm

Blue Cross/Blue Shield Association (BC/BS): No published policy.

CIGNA HealthCare: Policy updated 7/09-Technology is covered according to criteria presented in the
payer coverage policy: http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/medical/
mm_0001_coveragepositioncriteria_genetic_testing_for_breast_and_ovarian_cancer.pdf

This report is intended to provide research assistance and general information only. It is not intended to be used as the sole basis for determining coverage, reimbursement, or technology acquisition. Any
decision regarding claims eligibility or benefits, or acquisition of a health technology is solely within the discretion of your organization. Hayes, Inc. assumes no responsibility or liability for such decisions.
This report is not intended to be used as the sole basis for defining treatment protocols, or medical modalities, nor should it be construed as providing medical advice regarding treatment of an individual’s
specific case. This report has been prepared for you by Hayes, Inc. and is for informational purposes only. This report is for internal use by the Purchaser and not intended for distribution.
 © 2010 Winifred S. Hayes, Inc.

4/23/2010

Back to Table of Contents

kwindt
Stamp

kwindt
Stamp

kwindt
Rectangle

kwindt
Rectangle



Page 1 of 22

March 31, 2008

Comprehensive Screening for Large Rearrangements in BRCA1/2 for Assessment of Breast
Cancer Risk

Product Names:  BRACAnalysis® Rearrangement Test (BART) (Myriad Genetic Laboratories Inc.)

Background:  In the United States, over 200,000 women and 1500 men are diagnosed with breast cancer each
year. Breast cancer is the second leading cause of cancer-related deaths among women. For 5% to 10% of breast
cancer, a strong family history is indicated by multiple site-specific cases or prevalence of both breast and ovarian
cancer. Genetic alterations in BRCA1 and/or BRCA2 (BRCA1/2) are thought to account for 45% to 90% of BRCA1-
related and 35% of BRCA2-related cases with a strong family history of breast/ovarian cancers. Ethnic-specific common
sequence variants include founder effects for a few populations, especially Ashkenazi Jewish and Dutch, for which assays
are variant-specific and the test population is more clearly defined. The penetrance for carriers of BRCA1 and BRCA2
sequence variants to develop breast cancer by 70 years of age has been estimated at 65% and 39%, respectively. Rare
genomic rearrangements in BRCA1/2 cannot be detected by usual methods for detecting BRCA1/2 sequence variants.
Recently screening for large rearrangements has become possible through increased throughput, dosage-sensitive,
polymerase chain reaction (PCR)-based methods. Currently the most popular research-based technology used to detect
BRCA1/2 large rearrangements is multiplex ligation-dependent probe amplification (MLPA). Myriad Genetic Laboratories
Inc. recently made the BRACAnalysis Rearrangement Test (BART) available for clinical comprehensive screening for large
rearrangements in BRCA1/2.

Description of the Technology/Patient Population:  Comprehensive screening for BRCA1/2 rearrangements
may be most effectively performed by dosage-based PCR methods, for which normal gene copies, deletions, or
duplications are detected by comparative fluorescence analysis. Patients must be carefully selected for comprehensive
rearrangement screening based on high-risk family history criteria and must first test negative for BRCA1/2 sequence
variants by conventional clinical methods. When available, an affected family member should be screened prior to one
who is not affected.

Synopsis of the Clinical Evidence:  Large rearrangements in BRCA1/2 have previously gone undetected
by conventional methods, such as full sequencing and testing to detect specific variants. When screening for large
rearrangements is performed among highly selected patients who have previously tested negative for BRCA1/2 sequence
variants, 3% to 12% of patients were found to carry large rearrangements in BRCA1/2. Estimates probably varied as a
result of different inclusion criteria and ethnic ancestry of subjects. Selective criteria for family history to identify those most
at risk of BRCA1/2 rearrangements may include: 3 or more breast/ovarian cancer cases with at least 1 case of ovarian
cancer among 2 generations of the same parental lineage, male breast cancer, and increased numbers of female breast
cancer diagnosed before age 40 years. Finally, there is some evidence that BRCA2 large rearrangements may be most
frequently found among high-risk families that include history of male breast cancer along with female breast and ovarian
cancer.

HAYES RATING FOR GENETIC TEST 
B  – for comprehensive screening for large rearrangements in BRCA1/2 for patients from high-risk families meeting specific
selection criteria and who previously tested negative for BRCA1/2 sequence variants by full sequencing and variant-
specific tests.
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As there are limited data on the clinical validity and no data on the clinical utility of the BART test, it cannot be recommended
at this time. However, testing for BRCA1/2 rearrangements has the potential to identify more individuals who are at risk
for breast cancer than standard BRCA1/2 sequence variants analysis techniques alone, especially in those families with ≥
3 breast/ovarian cancer cases with ≥ 1 case of ovarian cancer among 2 generations of the same parental lineage, male
breast cancer, and increased numbers of female breast cancer diagnosed at < 40 years of age. Furthermore, there is some
evidence that BRCA2 large rearrangements may be most frequently found in high-risk families that include history of male
breast cancer along with female breast and ovarian cancer. Further definition of those who will benefit most from this testing
is needed and also needed are studies focusing on the clinical utility of BRCA1/2 rearrangement testing.

Although there are no data on the clinical utility of genetic testing for BRCA1/2 rearrangements, it is generally accepted that
testing for BRCA1/2 sequence variants has clinical utility. Indeed, several breast cancer risk reduction strategies, including
prophylactic mastectomy, are available to women who are BRCA1/2 carriers.51-53,56 Accordingly the clinical utility of testing
for large BRAC1/2 rearrangements can be inferred from the clinical utility of testing for single nucleotide sequence variants
of BRCA1/2.

HAYES RATING FOR GENETIC TEST 
B  – for comprehensive screening for large rearrangements in BRCA1/2 for patients from high-risk families meeting specific
selection criteria and who previously tested negative for BRCA1/2 sequence variants by full sequencing and variant-specific
tests.
D2  – for use of BART for comprehensive screening for large rearrangements in BRCA1/2 for patients from high-risk families
who previously tested negative for BRCA1/2 sequence variants by full sequencing and/or variant-specific tests.

ONGOING STUDIES 
No ongoing studies were identified that are investigating the use of testing for rearrangements of the BRCA1/2 gene.

PUBLICATION HISTORY 
First published on February 15, 2008.
Updated on March 31, 2008.
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Update Search

This Update Search summary is based only on the published abstracts; any coverage decisions or changes in policy
should be based on review and analysis of complete study results. Predictions related to impact on Hayes Ratings are
based on the data presented in the abstracts retrieved and do not constitute a guarantee of update of this report. Changes
in Hayes Ratings for this technology will be made only after this report has been reviewed and updated.

Title: Comprehensive Screening for Large Rearrangements in BRCA1/2 for Assessment of Breast Cancer Risk,
usgts.3.2009

Date: March 30, 2009

Summary:

Search strategy: 
Search was performed using Medline and Embase with keywords BRCA1, BRCA2 or BRCA combined with
rearrangements, further combined with screening, testing, utility, validity, or genetic, English language, human,
2008-2009.

Search results: 
7 abstracts were retrieved all of which represented patient series in different populations.

Significance of Studies for:
Analytical Validity: 

Analytical validity remains unchanged from 2008 Genetic Test Evaluation Report.
Clinical Validity: 

Clinical Validity remains unchanged from 2008 Genetic Test Evaluation Report.
Clinical Utility: 

Clinical Utility remains unchanged from 2008 Genetic Test Evaluation Report.
Safety Ethical and Social Issues: 

Safety, ethical and social issues remain unchanged from 2008 Genetic Test Evaluation Brief.
 

New applications of technology: 
No new application of technology.

CMS National Coverage Policy: 
No change from 2008 GTB, no National Coverage Determination for genetic testing for breast cancer.

Other Payer Coverage Policy: 
Aetna: New policy-Technology is covered according to criteria presented in the payer coverage policy. http://
www.aetna.com/cpb/medical/data/200_299/0227.html

Anthem Blue Cross: Technology is covered according to criteria presented in the payer coverage policy. http://
www.anthem.com/ca/medicalpolicies/policies/mp_pw_a050303.htm

Blue Cross/Blue Shield Association (BC/BS): No published policy.

CIGNA HealthCare: New policy-Technology is covered according to criteria presented in the
payer coverage policy. http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/medical/
mm_0001_coveragepositioncriteria_genetic_testing_for_breast_and_ovarian_cancer.pdf

Humana: No change-Technology is still covered according to criteria presented in the 2008 Genetic Test Brief.
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Update Search

This Update Search summary is based only on the published abstracts; any coverage decisions or changes in policy
should be based on review and analysis of complete study results. Predictions related to impact on Hayes Ratings are
based on the data presented in the abstracts retrieved and do not constitute a guarantee of update of this report. Changes
in Hayes Ratings for this technology will be made only after this report has been reviewed and updated.

Title: Comprehensive Screening for Large Rearrangements in BRCA1/2 for Assessment of Breast Cancer Risk,
usgte.brca.2010

Date: March 26, 2010

Summary:

Search strategy: 
Search was performed using Medline with keywords BRCA1, BRCA2, BRCA combined with rearrangements, further
combined with screening, testing, utility, validity, genetic, 2009-2010.

Search results: 
4 abstracts were retrieved, all case series.

Significance of Studies for:
Analytical Validity: 

Analytical validity remains unchanged from 2008 Genetic Test Evaluation Report.
Clinical Validity: 

New evidence available regarding clinical validity.
Clinical Utility: 

Clinical utility remains unchanged from 2008 Genetic Test Evaluation Report.
Safety Ethical and Social Issues: 

Safety, ethical and social issues remain unchanged from 2008 Genetic Test Evaluation Report.
 

New applications of technology: 
No new application of technology.

CMS National Coverage Policy: 
There is still no CMS National Coverage Determination (NCD) for genetic testing for breast cancer risk.

Other Payer Coverage Policy: 
Aetna: No change from 2009 Update Search-Technology is still covered according to criteria presented in the payer
coverage policy: http://www.aetna.com/cpb/medical/data/200_299/0227.html

Anthem Blue Cross: No change from 2009 Update Search-Technology is still covered according to criteria presented
in the payer coverage policy: http://www.anthem.com/ca/medicalpolicies/policies/mp_pw_a050303.htm

Blue Cross/Blue Shield Association (BC/BS): No published policy.

CIGNA HealthCare: No change from 2009 Update Search-Technology is still covered according to criteria presented
in the payer coverage policy: http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/
medical/mm_0001_coveragepositioncriteria_genetic_testing_for_breast_and_ovarian_cancer.pdf

Humana: New policy available: http://apps.humana.com/tad/tad_new/home.aspx Search "BRCA," select policy titled
"Genetic Testing and Genetic Counseling for Diagnosis and Monitoring of Cancer."

This report is intended to provide research assistance and general information only. It is not intended to be used as the sole basis for determining coverage, reimbursement, or technology acquisition. Any
decision regarding claims eligibility or benefits, or acquisition of a health technology is solely within the discretion of your organization. Hayes, Inc. assumes no responsibility or liability for such decisions.
This report is not intended to be used as the sole basis for defining treatment protocols, or medical modalities, nor should it be construed as providing medical advice regarding treatment of an individual’s
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December 16, 2009

BRCA1 and BRCA2 Sequence Variant Analysis for Susceptibility to Hereditary Ovarian Cancer

Product Names:  BRACAnalysis®, BRCA1 Analysis, BRCA2 Analysis, and BRACAnalysis® Rearrangement Test
(BART™) (Myriad Genetic Laboratories Inc.);

Background:  It is estimated that more than 21,000 women will be diagnosed with ovarian cancer in the United States
in 2009, and more than 14,000 women will die from the disease. It has also been estimated that approximately 10% of
patients with ovarian cancer, the vast majority of who have epithelial tumors, carry germline variants in 1 of 2 hereditary
breast and ovarian cancer genes: BRCA1 and BRCA2. BRCA1 (breast cancer gene 1, located on chromosome 17 at
band q21) and BRCA2 (breast cancer gene 2, located on chromosome 13 at band q12.3) encode proteins that function
in the double-strand DNA break repair pathway and behave as tumor suppressor genes. Most alterations in the BRCA1
and BRCA2 genes are frameshift, nonsense, or splice-site variants that lead to premature truncation of the protein during
translation. While many of these are considered “private” variants, having been found in only 1 or a few families, common
ethnic-specific variants have also been identified for some populations. Individuals carrying deleterious variants in either
BRCA1 or BRCA2 are known to have an increased risk for both breast and ovarian cancer. In comparison with a lifetime
risk of 1.8% for a woman in the general population, the lifetime risk of ovarian cancer is approximately 30% to 60% for
BRCA1 carriers and 10% to 30% for BRCA2 carriers.

Description of the Technology/Patient Population:   BRCA1 and BRCA2 gene testing for hereditary ovarian
cancer is performed by direct sequencing. Myriad Genetics Inc. provides a comprehensive analysis of both genes that
looks for pathogenic variants in the coding regions and flanking intron sequences. This test, known as BRACAnalysis,
also includes testing for the 5 most common large rearrangements in BRCA1. A targeted analysis that tests for 3 specific
variants common among individuals of Ashkenazi Jewish descent may also be performed. High-risk patients who test
negative with the traditional BRACAnalysis may undergo a comprehensive screening for large genomic rearrangements
using the BRACAnalysis Rearrangement Test (BART). Initial BRCA1/2 gene testing may be considered in patients with
epithelial ovarian cancer, fallopian tube cancer, or primary peritoneal cancer. It may also be performed in patients with
a personal or family history consistent with hereditary breast and ovarian cancer, or in relatives of individuals who carry
BRCA1 or BRCA2 sequence variants known to be pathogenic.

Synopsis of the Clinical Evidence:  While studies of the analytical validity of BRCA1/2 gene sequencing
were not located, sequence analysis is considered the most sensitive technique for identifying pathogenic sequence
variants. However, direct gene sequencing is unable to detect large deletions and duplications. As such, testing for large
rearrangements in the BRCA1 and BRCA2 genes may be indicated in individuals with a family history strongly suggestive
of a familial form of ovarian cancer, who have tested negative by gene sequencing. Direct sequencing may also identify
variants of unknown clinical significance.

Studies of the clinical validity of BRCA1/2 gene testing are numerous, and indicate that pathogenic sequence variants in
BRCA1 or BRCA2 may be found in 9% to 17% of individuals from suspected hereditary breast and ovarian cancer families,
and in 5% to 15% of patients with epithelial ovarian cancer. Furthermore, large genomic rearrangements involving BRCA1
and BRCA2 are identified in approximately 1% to 5% of high-risk patients who have tested negative for BRCA1/2 gene
variants by sequence analysis. Studies suggest that the chance of developing ovarian cancer (by age 70) is between 24%
and 60% for BRCA1 carriers and between 11% and 30% for BRCA2 carriers. In addition, there is an increased risk for
fallopian tube cancer and primary peritoneal carcinoma for all BRCA-positive women.
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PUBLICATION HISTORY 
First published on December 11, 2009.
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