Genetic Testing for Hereditary Breast Cancers: A Story of Missed Opportunities

The story of genetic testing is largely a story of missed opportunity. It is estimated that there
are nearly 350,000 BRCA 1 and BRCA 2 mutations carriers in the U.S., but only 50,000 (about
14%) have been identified as carriers of this potentially life-threatening diagnosis. Included
among the 350,0000 BRCA 1/2 carriers are 200,000 women who have already been treated for
breast and/or ovarian cancer but are completely unaware that they are also carriers of a BRCA
1/2 mutation, which leaves them at a markedly increased risk of another BRCA-related cancer.
The missed opportunity for detection of BRCA1/2 mutations is only part of the story. Indeed,
there are at least seven (7) other major mutations that account for the majority of hereditary
breast cancers (Table 1). Altogether, these hereditary breast cancer mutations account for 1 of
every 10 breast cancers diagnosed today. Ironically, each of these breast cancers could be
prevented if the individual were given the opportunity to be diagnosed as a mutation carrier
before they develop breast cancer.

The opportunity for prevention also extends to a carrier’s blood relatives, each of whom has a
50:50 chance of carrying an identical hereditary mutation as their relative. Thus, every missed
opportunity to detect a mutation carrier leads to a sequence of missed opportunities to screen
blood relatives for the same mutation. A crucial aspect of genetic testing is offering “cascade
testing” to blood relatives so that they, too, can be offered risk-reduction and/or earlydetection.
Although the focus of this article is on hereditary breast cancer mutations, it is well recognized
that breast cancer gene mutation carriers may also be at an increased risk of other types of
cancers (Table 1). Consequently, failure to detect a hereditary breast cancer mutation might
deprive the carrier of the benefit of knowing that she/he has an increased risk of other
potentially preventable cancers.
Why have so many mutation carriers remained undiagnosed?
There are several reasons that 86% of breast cancer gene mutations remain undiagnosed. The
main reason is that patients and providers are unaware of the personal and family history risk
factors that suggest that they might be a gene mutation carrier and that indicate that genetic
testing would be appropriate. The indications for breast cancer genetic testing are updated
regularly by the National Comprehensive Cancer Network (NCCN), which provides genetic
testing guidelines for those who would benefit from genetic testing due to personal and/or
family history of cancer (Table 2 and Table 3).

A key reason that people often underestimate their cancer risk is that they only consider their
maternal family history when evaluating their risk of hereditary breast cancer. In fact, paternal
family history is of equal importance. Another common mistake among healthcare providers is
that they include only first degree (parents, siblings, offspring) family history of cancer when
considering risk. However, for patients who have already been diagnosed with breast cancer or
ovarian cancer, family history assessment should factor in not only first degree (parents,
siblings, offspring) relatives, but also second degree (uncles, aunts, nephews,
nieces, grandparents, grandchildren, half-siblings, and double cousins) and third degree (greatgrandparents, great grandchildren, great uncles/aunts, and first cousins) family members. For
those who have not been personally diagnosed with breast or ovarian cancer, family history
assessment should factor in first and second degree family history but not third degree. The
challenges of assessing family history is magnified by the tendency of individuals to remain
private about their personal health history, thus withholding vital family history that might
influence whether or not a relative is advised to undergo genetic testing. Therefore, it is
imperative that family members share their cancer history with other family members so that
no opportunities for genetic testing are missed.

Even when properly assessed, we now know that personal and family history do not identify
everyone who would benefit from genetic testing. The limits of the NCCN guidelines for
identifying cancer mutations carriers were recently demonstrated by a study that examined the
frequency of hereditary cancer mutations among breast cancer patients who did not meet
NCCN criteria for genetic testing. As it turns out, the study found no significant difference in the
frequency of harmful hereditary cancer mutations comparing those that met NCCN criteria to
those that did not meet NCCN criteria. Consequently, a newly released consensus guideline
from the American Society of Breast Surgeons calls for universal genetic testing for all women
and men currently or previously affected by breast cancer.
Are there any insurance barriers to genetic testing?
Expanded indications for genetic testing have overcome many of the insurance coverage
barriers to genetic testing. However, not all health plans have embraced the idea of universal
genetic testing. Fortunately, recent developments in genetic testing technology and
competition among multiple genetic testing companies have reduced the cost of genetic testing
from $2,000-5,0000 to under $300, such that most patients are able to afford the out-of-pocket
cost of genetic testing, even if coverage is denied by their health plan. Genetic testing
companies have also made efforts to facilitate testing. For example, in response to the
American Society of Breast Surgeon’s consensus statement, one company now offers free
genetic testing to anyone currently or previously diagnosed with breast cancer, whereas
another company offers free cascade testing to family members of anyone testing positive for a
harmful hereditary genetic mutation.
What’s next?

Now that you understand the importance of genetic testing, it is important that you equip
yourself to help patients access genetic testing resources. Options include identifying a genetic
counselor to whom you can refer patients for in-person or telephone counseling. Some health
plans have designated genetic counselors. A second and more immediate solution is to stock
saliva or blood genetic test kits in your office to facilitate testing after a simple informed
consent discussion. Each genetic testing company will happily provide test kits for your
practice’s use, including express mail return envelops for submitting collected samples.
You may contact one of the following genetic testing companies for the most comprehensive
multi-gene testing panels:
Invitae: www.invitae.com
Myriad: www.myriad.com
Ambry: www.ambrygen.com
Now that you understand the importance of genetic testing, look out for the next issue of L.A.
Breast Chronicles to learn about how you can interpret and triage a genetic test result, including
which results benefit from referral to a genetic counselor.

