ObGyns counsel many |th a personal or x‘ily history of breast: ""',

cancer. Many of these patien '__‘ an benefit from g ics counseling and BN
testing. This particular patient has a family history of breast cancer and T
metastatic prostate cancer on her maternal side, whjch raises a “red flag”
for hereditary cancer syndrome.
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Who needs breast cancer
genetics testing?

|dentifying patients who are appropriate candidates for breast cancer
genetics testing is a key step toward prevention and value-based care

Holly J. Pederson, MD

dvances in cancer genetics are rap-

idly changing how clinicians assess

an individual’s risk for breast cancer.
ObGyns counsel many women with a per-
sonal or family history of the disease, many
of whom can benefit from genetics counsel-
ing and testing. As patients with a hereditary
predisposition to breast cancer are at higher
risk and are younger at diagnosis, it is impera-
tive to identify them early so they can benefit
from enhanced surveillance, chemopreven-
tion, and discussions regarding risk-reducing
surgeries. ObGyns are uniquely poised to
identify young women at risk for hereditary
cancer syndromes, and they play a crucial role
in screening and prevention over the life span.

CASE Patient with breast cancer history asks
about screening for her daughters

A 52-year-old woman presents for her annual
examination. She underwent breast cancer treat-
ment 10 years earlier and has done well since
then. When asked about family history of breast
cancer and ethnicity, she reports her mother
had breast cancer later in life, and her moth-
er’s father was of Ashkenazi Jewish ancestry.
In addition, a maternal uncle had metastatic
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Take-home points

¢ The best genetics test is a good family
history, updated annually

e Each year, 35,000 breast cancers are
attributable to hereditary risk

e |t is crucial to identify families at risk for
hereditary breast cancer early, as cancers
may begin in a woman’s 30s; screening
begins at age 25

e Multigene panel testing is efficient and
cost-effective

¢ For patients who have highly penetrant
pathogenic variants and are of
childbearing age, preimplantation genetics
diagnosis is an option

|

prostate cancer. You recall that breast cancer
diagnosed before age 50 years and Ashkenazi
ancestry are “red flags” for a hereditary cancer
syndrome. The patient wonders how her daugh-
ters should be screened. What do you do next?

Having a risk assessment

plan is crucial

Given increasing demands, limited time,
and the abundance of information to be dis-
cussed with patients, primary care physicians
may find it challenging to assess breast can-
cer risk, consider genetics testing for appro-
priate individuals, and counsel patients about
risk management options. The process has
become even more complex since the expan-
sion in genetics knowledge and the advent

Vol. 30 No. 6 | June 2018

IN THIS
ARTICLE
Rule of 1-2-3

for hereditary
cancer testing

page 36

Counseling referral
guidelines

page 36

Cost of genetics
testing

page 37

| OBG Management 35
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TABLE Rule of 1-2-3 for hereditary breast
and ovarian cancer

Who needs breast cancer genetics testing?

1 diagnosis in patient or first- or second-degree relative?

* Breast cancer at age <50 years

e Ovarian cancer at any age

¢ Triple-negative breast cancer at age <60 years

e Male breast cancer at any age

* Metastatic prostate cancer at any age

¢ Ashkenazi descent with breast, ovarian, pancreatic, or 2 aggressive
prostate cancers at any age

¢ Known mutation carrier for breast cancer susceptibility gene

2 diagnoses in patient or family member(s)?

e 2 primary breast cancers in 1 person, with first diagnosis made at age

<50 years

e 2 relatives diagnosed with breast cancer, with 1 at age <50 years

3 diagnoses (breast, ovarian, pancreatic, or aggressive prostate
cancer, in any combination) on same side of family at any age®

Adapted from National Comprehensive Cancer Network,'? American College of Obstetricians and
Gynecologists,'s US Preventive Services Task Force,*' and American Society of Breast Surgeons®

publications.

aFirst-degree relatives include parents, siblings and children; second-degree relatives include half-
siblings, grandparents, aunts, uncles, nieces, nephews, and grandchildren.

®In this category only, third-degree relatives (eg, first cousins, great-grandparents, great-aunts, great-
uncles, great-grandchildren) may be considered.

of multigene panel testing. Not only is risk
assessment crucial for this woman and her
daughters, and for other patients, but a delay
in diagnosing and treating breast cancer in
patients with hereditary and familial cancer
risks may represent a worrisome new trend
in medical litigation.»? Clinicians must have
a process in place for assessing risk in all pa-
tients and treating them appropriately.

The American Cancer Society (ACS)
estimated that 252,710 cases of breast can-
cer would be diagnosed in 2017, leading
to 40,610 deaths.* Twelve percent to 14%
of breast cancers are thought to be related
to hereditary cancer predisposition syn-
dromes.*® This means that, every vyear,
almost 35,000 cases of breast cancer are at-
tributable to hereditary risk. These cases can
be detected early with enhanced surveillance,
which carries the highest chance for cure, or
prevented with risk-reducing surgery in iden-
tified genetic mutation carriers. Each child
of a person with a genetic mutation predis-
posing to breast cancer has a 50% chance of
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inheriting the mutation and having a very
high risk of cancer.

In this patient’s case, basic information
is collected about her cancer-related per-
sonal and family history.

Asking a few key questions can help in

stratifying risk:

o Have you or anyone in your family had
cancer? What type, and at what age?

o If breast cancer, did it involve both breasts,
or was it triple-negative?

o Is there a family history of ovarian cancer?

o Isthere a family history of male breast cancer?

o Is there a family history of metastatic pros-
tate cancer?

o Are you of Ashkenazi Jewish ethnicity?

o Have you or anyone in your family ever had
genetics testing for cancer?

The hallmarks of hereditary cancer are multi-

ple cancers in an individual or family; young

age at diagnosis; and ovarian, pancreatic, or

another rare cancer. Metastatic prostate can-

cer was added as a red flag for hereditary risk

after a recent large series found that 11.8% of

men with metastatic prostate cancer harbor

germline mutations.?

CASE Continued

On further questioning, the patient reports
she had triple-negative (estrogen receptor—,
progesterone receptor-, and human epider-
mal growth factor receptor 2 [HER2]-negative)
breast cancer, a feature of patients with germ-
line BRCAT1 (breast cancer susceptibility gene 1)
mutations. In addition, her Ashkenazi ancestry
is concerning, as there is a 1-in-40 chance of
carrying 1 of the 3 Ashkenazi founder BRCA
mutations.™ Is a genetics consultation needed?

Guidelines for genetics referral
and testing

According to the TABLE, which summarizes
national guidelines for genetics referral,
maternal and paternal family histories are
equally important. Our patient was under
age 50 at diagnosis, has a history of triple-
negative breast cancer, is of Ashkenazi an-
cestry, and has a family history of metastatic
prostate cancer. She meets the criteria

CONTINUED ON PAGE 37
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CONTINUED FROM PAGE 36

for genetics testing, and screening for her
daughters most certainly will depend on the
findings of that testing. If she carries a BRCAI
mutation, as might be anticipated, each
daughter would have a 50% chance of having
inherited the mutation. If they carry the mu-
tation as well, they would begin breast mag-
netic resonance imaging (MRI) screening at
age 25."2 If they decide against genetics test-
ing, they could still undergo MRI screening as
untested first-degree relatives of a BRCA car-
rier, per ACS recommendations.”

Integrating evidence and experience
Over the past 10 to 20 years, other breast can-
cer susceptibility genes (eg, BRCA2, PALB2,
CHEK?2) have been identified. More recently,
next-generation sequencing has become
commercially available. Laboratories can
use this newer method to sequence multiple
genes rapidly and in parallel, and its cost is
similar to that of single-syndrome testing.'*
When more than 1 gene can explain an inher-
ited cancer syndrome, multigene panel test-
ing may be more efficient and cost-effective.
Use of multigene panel testing is supported
in guidelines issued by the National Com-
prehensive Cancer Network,'> the American
College of Obstetricians and Gynecologists,'®
and other medical societies.

For our patient, the most logical strategy
would be to test for the 3 mutations most com-
mon in the Ashkenazi population and then,
if no mutation is found, perform multigene
panel testing.

Formal genetics counseling can be very
helpful for a patient, particularly in the era of
multigene panel testing.'®'” A detailed pedi-
gree (family tree) is elicited, and a genetics
specialist determines whether testing is in-
dicated and which test is best for the patient.
Possible test findings are explained. The pa-
tient may be found to have a pathogenic vari-
ant with associated increased cancer risk, a
negative test result (informative or uninfor-
mative), or a variant of uncertain significance
(VUS). VUS is a gene mutation identified with
an unknown effect on protein function and an
unclear association with cancer risk. A find-
ing of VUS may make the patient anxious,'®

mdedge.com/obgmanagement
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create uncertainty in the treating physician,*
and lead to harmful overtreatment, excessive
surveillance, or unnecessary use of a preven-
tive measure.”?! Genetics counseling al-
lows the patient, even the patient with VUS,
to make appropriate decisions.?> Counsel-
ing may also help a patient or family process
emotional responses, such as fear and guilt.

In addition, counselors are familiar with rel-

evant laws and regulations, such as the Ge-

netic Information Nondiscrimination Act of

2008 (GINA), which protects patients from

insurance and employment discrimination.

Many professional guidelines recommend

providing genetics counseling in conjunction

with genetics testing,'>* and some insurance
companies and some states require counsel-
ing for coverage of testing.

Cost of genetics counseling. If patients

are concerned about the cost of genetics test-

ing, they can be reassured with the following
information®-2¢:

o The Patient Protection and Affordable Care
Act (ACA) identifies BRCA testing as a pre-
ventive service

e Medicare provides coverage for affected
patients with a qualifying personal history

e 97% of commercial insurers and most state
Medicaid programs provide coverage for
hereditary cancer testing

o Most commercial laboratories have afford-
ability programs that may provide addi-
tional support.

If a BRCA mutation is found: Many pa-

tients question the value of knowing whether

they have a BRCA mutation. What our pa-
tient, her daughters, and others may not real-
ize is that, if a BRCA mutation is found, breast

MRI screening can begin at age 25. Although

contrast-enhanced MRI screening is highly

sensitive in detecting breast cancer,** it
lacks specificity and commonly yields false
positives.

Some patients also worry about overdi-
agnosis with this highly sensitive test. Many
do not realize that preventively prescribed
oral contraceptives can reduce the risk of
ovarian cancer by 50%, and cosmetically ac-
ceptable risk-reducing breast surgeries can
reduce the risk by 90%.
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FAST
TRACK

Suggest genetics
counseling when

patients are

concerned about
the cost of genetics
testing, question

the value of

knowing they have
a BRCA mutation,

or worry about
overdiagnosis

CONTINUED ON PAGE 38
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CONTINUED FROM PAGE 37

FAST
TRACK

Identifying

those who are
appropriate for
breast cancer
genetics testing is
a key step toward
prevention, value-
based care, and
avoidance of
legal liability

Many are unaware of the associated risks
with ovarian, prostate, pancreatic, and other
cancers; of risk management options; and of
assisted reproduction options, such as pre-
implantation genetics diagnosis, which can
prevent the passing of a genetic mutation to
future generations. The guidelines on risk
management options are increasingly clear
and helpful,'**** and women often turn to
their ObGyns for advice about health and
prevention.

ObGyns are often the first-line providers
for women with a personal or family history of
breast cancer. Identification of at-risk patients
begins with taking a careful family history and
becoming familiar with the rapidly evolving

References

1. Phillips RL Jr, Bartholomew LA, Dovey SM, Fryer GE Jr,
Miyoshi TJ, Green LA. Learning from malpractice claims
about negligent, adverse events in primary care in the United
States. Qual Saf Health Care. 2004;13(2):121-126.

2. Saber Tehrani AS, Lee H, Mathews SC, et al. 25-year summary
of US malpractice claims for diagnostic errors 1986-2010: an
analysis from the National Practitioner Data Bank. BMJ Qual
Saf. 2013;22(8):672-680.

3. American Cancer Society. Breast Cancer Facts & Figures
2017-2018. https://www.cancer.org/content/dam/cancer-org
/research/cancer-facts-and-statistics/breast-cancer-facts-
and-figures/breast-cancer-facts-and-figures-2017-2018.pdf.
Published 2017. Accessed December 28, 2017.

4. Tung N, Battelli C, Allen B, et al. Frequency of mutations
in individuals with breast cancer referred for BRCAI and
BRCA2 testing using next-generation sequencing with a 25-
gene panel. Cancer. 2015;121(1):25-33.

5. Tung N, Lin NU, Kidd J, et al. Frequency of germline
mutations in 25 cancer susceptibility genes in a sequential
series of patients with breast cancer. J Clin Oncol.
2016;34(13):1460-1468.

6. Kurian AW, Hare EE, Mills MA, et al. Clinical evaluation of
a multiple-gene sequencing panel for hereditary cancer risk
assessment. ] Clin Oncol. 2014;32(19):2001-2009.

7. Easton DE Pharoah PD, Antoniou AC, et al. Gene-panel
sequencing and the prediction of breast-cancer risk. N Engl J
Med. 2015;372(23):2243-2257.

8. Yurgelun MB, Allen B, Kaldate RR, et al. Identification of
a variety of mutations in cancer predisposition genes in
patients with suspected Lynch syndrome. Gastroenterology.
2015;149(3):604-613.e20.

9. Pritchard CC, Mateo J, Walsh ME, et al. Inherited DNA-repair
gene mutations in men with metastatic prostate cancer. N
Engl ] Med. 2016;375(5):443-453.

10. Mavaddat N, Barrowdale D, Andrulis IL, et al; Consortium
of Investigators of Modifiers of BRCA1/2. Pathology of breast
and ovarian cancers among BRCAI and BRCA2 mutation
carriers: results from the Consortium of Investigators
of Modifiers of BRCA1/2 (CIMBA). Cancer Epidemiol
Biomarkers Prev. 2012;21(1):134-147.

11. Struewing JP, Hartge P, Wacholder S, et al. The risk of cancer
associated with specific mutations of BRCAI and BRCA2
among Ashkenazi Jews. N Engl ] Med. 1997;336(20):1401-
1408.

12. National Comprehensive Cancer Network. NCCN Clinical
Practice Guidelines in Oncology (NCCN Guidelines):

38 OBG Management | June 2018 | Vol. 30 No. 6

guidelines in this important field. Identifi-
cation of appropriate candidates for breast
cancer genetics testing is a key step toward
prevention, value-based care, and avoidance
of legal liability.

CASE Resolved

In this case, testing for the 3 common Ashke-
nazi BRCA founder mutations was negative, and
multigene panel testing was also negative. Her
husband is not of Ashkenazi Jewish descent and
there is no significant family history of cancer on
his side. The daughters are advised to begin high-
risk screening at the age of 32, 10 years earlier
than their mother was diagnosed, but no genetic
testing is indicated for them. @

Genetic/Familial High-Risk Assessment: Breast and Ovarian.
Version 1.2018. https://www.nccn.org. Accessed December
28,2017.

13. Saslow D, Boetes C, Burke W, et al; American Cancer Society
Breast Cancer Advisory Group. American Cancer Society
guidelines for breast screening with MRI as an adjunct to
mammography. CA Cancer J Clin. 2007;57(2):75-89.

14. Heather JM, Chain B. The sequence of sequencers: the
history of sequencing DNA. Genomics. 2016;107(1):1-8.

15. American College of Obstetricians and Gynecologists
Committee on Practice Bulletins-Gynecology. ACOG
Practice Bulletin No. 182: Hereditary breast and ovarian
cancer syndrome. Obstet Gynecol. 2017;130(3):e110-e126.

16. Mester JL, Schreiber AH, Moran RT. Genetic counselors:
your partners in clinical practice. Cleve Clin J Med.
2012;79(8):560-568.

17. Smith M, Mester J, Eng C. How to spot heritable breast
cancer: a primary care physician’s guide. Cleve Clin J] Med.
2014;81(1):31-40.

18. Welsh JL, Hoskin TL, Day CN, et al. Clinical decision-making
in patients with variant of uncertain significance in BRCA1I or
BRCA2 genes. Ann Surg Oncol. 2017;24(10):3067-3072.

19. Kurian AW, Li Y, Hamilton AS, et al. Gaps in incorporating
germline genetic testing into treatment decision-making for
early-stage breast cancer. ] Clin Oncol. 2017;35(20):2232-2239.

20. Tung N, Domchek SM, Stadler Z, et al. Counselling
framework for moderate-penetrance cancer-susceptibility
mutations. Nat Rev Clin Oncol. 2016;13(9):581-588.

21. Yu PP, Vose ]M, Hayes DE Genetic cancer susceptibility
testing: increased technology, increased complexity. J Clin
Oncol. 2015;33(31):3533-3534.

22. Pederson HJ, Gopalakrishnan D, Noss R, Yanda C, Eng C,
Grobmyer SR. Impact of multigene panel testing on surgical
decision making in breast cancer patients. ] Am Coll Surg.
2018;226(4):560-565.

23. Robson ME, Bradbury AR, Arun B, et al. American Society
of Clinical Oncology policy statement update: genetic and
genomic testing for cancer susceptibility. J Clin Oncol.
2015;33(31):3660-3667.

24. Preventive care benefits for women: What Marketplace
health insurance plans cover. HealthCare.gov. https://www
.healthcare.gov/coverage/what-marketplace-plans-cover/.
Accessed May 15, 2018.

25. Centers for Medicare & Medicaid Services. The Center for
Consumer Information & Insurance Oversight: Affordable
Care Act Implementation FAQs - Set 12. https://www

mdedge.com/obgmanagement



26.

27.

28.

29.

.cms.gov/CCIIO/Resources/Fact-Sheets-and-FAQs/aca_
implementation_faqs12.html. Accessed May 15, 2018.
US Preventive Services Task Force. Final Recommendation

Statement: BRCA-Related Cancer: Risk Assessment,
Genetic Counseling, and Genetic Testing. https://www
.uspreventiveservicestaskforce.org/Page/Document
/RecommendationStatementFinal/brca-related-cancer
-risk-assessment-genetic-counseling-and-genetic-testing.
Published December 2013. Accessed May 15, 2018.

Kuhl CK, Schrading S, Leutner CC, et al. Mammography,
breast ultrasound, and magnetic resonance imaging for
surveillance of women at high familial risk for breast cancer.
J Clin Oncol. 2005;23(33):8469-8476.

Lehman CD, Blume JD, Weatherall P, et al; International
Breast MRI Consortium Working Group. Screening women at
high risk for breast cancer with mammography and magnetic
resonance imaging. Cancer. 2005;103(9):1898-1905.

Kriege M, Brekelmans CT, Boetes C, et al; Magnetic

30.

31.

32.

Resonance Imaging Screening Study Group. Efficacy of MRI
and mammography for breast-cancer screening in women
with a familial or genetic predisposition. N Engl J Med.
2004;351(5):427-437.

Pederson HJ, Padia SA, May M, Grobmyer S. Managing
patients at genetic risk of breast cancer. Cleve Clin ] Med.
2016;83(3):199-206.

Moyer VA; US Preventive Services Task Force. Risk
assessment, genetic counseling, and genetic testing for
BRCA-related cancer in women: US Preventive Services
Task Force recommendation statement. Ann Intern Med.
2014;160(4):271-281.

American Society of Breast Surgeons. Consensus Guideline
on Hereditary Genetic Testing for Patients With and
Without Breast Cancer. Columbia, MD: American Society of
BreastSurgeons. https://www.breastsurgeons.org/new_layout
/about/statements/PDF_Statements/BRCA_Testing.pdf.
Published March 14, 2017. Accessed December 28, 2017.

mdedge.com/obgmanagement

Vol. 30 No. 6 | June 2018

| OBG Management



