
EDUCATIONAL OBJECTIVE: Readers will refer patients for genetic counseling if the personal and family 
histories suggest they may have an inherited predisposition to breast cancer

How to spot heritable breast cancer: 
A primary care physician’s guide

■■ ABSTRACT

Because breast cancer is common, primary care physi-
cians will encounter many patients who have a personal 
or family history of it. Many patients may benefit from 
referral to a cancer genetics program for assessment, 
genetic counseling, and consideration of genetic testing. 
This article discusses the complexities of risk assessment 
in cancer genetics (focusing on breast cancer), and high-
lights the primary care physician’s role in identifying and 
caring for patients at risk.

■■ KEY POINTS

Primary care physicians play a critical role in identifying 
patients at risk of inherited health problems. 

Hereditary cancers are important to detect because the 
age of onset is early, multiple primary cancers can de-
velop, and cancer predisposition may be inherited.

Hereditary syndromes account for only a minority of 
cases of breast cancer, but women who bear the respon-
sible mutations have an extremely high risk.

Patients with hereditary breast cancer syndromes and 
those with familial breast cancer can benefit from height-
ened surveillance for breast cancer. 

Cancer genetics risk assessment ensures that the cor-
rect genetic testing is offered to the most appropriate 
patients, with personalized interpretation of results and 
provision of future management recommendations based 
on the individual patient’s personal and family history.
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 ■ PATIENT 1: A PERSONAL AND FAMILY 
HISTORY OF BREAST CANCER

A 55-year-old Ashkenazi Jewish woman pres-
ents to your clinic for her annual physical. She 
reports that she had been diagnosed with 
breast cancer 10 years ago and that it had 
been treated with lumpectomy. You recall that 
Ashkenazi Jewish ethnicity and a diagnosis of 
breast cancer before age 50 are red flags for a 
hereditary cancer syndrome, and you ask about 
her family history of cancer. She reports that 
her mother was diagnosed with breast cancer 
in her 60s. The patient wants to know if her 
daughter should start breast cancer screening. 
 What do you do next?
            •                    •                    •
Facing increasing demands and a plethora of 
information to be discussed in a short time, 
primary care physicians may find it challeng-
ing to inform patients about the possibility of a 
hereditary cancer syndrome, to assess the risk, 
to organize genetic testing if appropriate, and 
to counsel patients about their management 
options. As our knowledge of the genetics of 
breast cancer continues to expand, this infor-
mation will become more detailed and com-
plex.
 Nevertheless, primary care physicians can 
help identify patients who may have a syn-
drome of inherited cancer predisposition or 
whose family history raises concern for familial 
breast cancer. Patients in both groups may be 
candidates for genetic risk assessment, for spe-
cial management options for women at high 
risk, or for both. 
 This article provides an overview of inher-
ited conditions associated with higher breast 
cancer risk, and guidelines to help physicians 
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recognize patients in their own practice for 
whom a genetics referral may be appropriate. 

 ■ BREAST CANCER IS COMPLEX  
AND HETEROGENEOUS

Breast cancer is the second-leading cause 
of cancer deaths in women. According to 
the American Cancer Society, an estimated 
234,340 new cases of breast cancer are expect-
ed to be diagnosed in women in the United 

States in 2013, and about 2,240 new cases are 
expected in men; 39,620 women and 410 men 
are expected to die of it.1

 Breast cancer is a complex and heteroge-
neous disease, influenced by many factors, of 
which female sex and increasing age are the 
most significant. Modifiable risk factors in-
clude obesity, use of combined hormone re-
placement therapy, and physical inactivity. 
Other risk factors include dense breast tissue, 
having had a breast biopsy in the past, the 
finding of atypical hyperplasia on biopsy, a his-
tory of high-dose chest radiation, and repro-
ductive factors that include early menarche, 
late menopause, nulliparity, and birth of first 
child after age 30. 
 After female sex and age, family history of 
the disease is the most significant risk factor 
for breast cancer.2 If a woman has a first-degree 
relative (mother, sister, daughter) with breast 
cancer, her risk is 1.8 times higher, and if she 
has a second-degree relative (aunt, grand-
mother) with breast cancer, her risk is 1.3 
times higher.3

 Hereditary cancer predisposition syndromes 
account for 5% to 10% of cases of breast can-
cer. These are caused by a germline mutation 
in a highly penetrant gene that considerably 
increases the risk of malignancies of the breast 
and other tissues. These conditions are inher-
ited in an autosomal-dominant fashion, with 
age of onset tending to be significantly—sev-
eral decades—younger than the median age 
of onset in the general population. The most 
common of these is hereditary breast and 
ovarian cancer syndrome, caused by germline 
mutations of the BRCA1 or BRCA2 gene. 
 Familial breast cancers account for 15% to 
20% of cases. Here, the women who develop 
breast cancer have multiple family members 
who are also affected but without an obvious 
inheritance pattern, and the age of onset is 
similar to that in the general population.4 
 Sporadic forms of breast cancer account for 
the remaining 70% to 80% of cases. Their de-
velopment can be attributed mainly to nonhe-
reditary causes, such as the environmental and 
personal risk factors listed above. In general, 
sporadic forms of breast cancer occur at older 
ages, with no particular inheritance pattern 
and with frequency of occurrence in a family 
comparable to that in the general population.

Why is it important to identify patients 
with heritable cancer, and refer them 
for a genetic consultation?

About 10% of all cancers are the result of a high-penetrance 
mendelian genetic trait; thus, with 1,638,910 new cancer diagnoses 
made each year, about 163,891 are from a genetic cause.

The mean age at heritable cancer onset is younger than for sporadic 
cancers.

Such individuals have a higher likelihood of multifocal disease.

They also have a higher risk of second and further primary cancers, 
and a higher risk of other types of malignancies.

Cancer predisposition may be passed on in a 50-50 fashion to 
children, ie, if one parent has one of these mutations, the child has a 
50% chance of inheriting it and of having a very high risk of cancer.

TABLE 1

Questions to help identify patients  
with potential heritable breast cancer 

Have you or has anyone in your family ever had cancer?  
What types?

How old were you or your family members at cancer diagnosis?

If breast cancer, was it in both breasts? 

Have you or your family members had more than one type 
of cancer?

Is there any history of male breast cancer in your family?

Are you of Ashkenazi Jewish ethnicity?

Have you or has anyone in your family ever undergone genetic test-
ing for cancer?

Do you have concerns about your cancer risks?

Do you want to have a cancer-focused genetic counseling session to 
discuss your cancer risks and appropriate screening or surveillance? 
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 ■ IS A GENETICS CONSULTATION NEEDED?

In the case described above, the primary care 
physician gathered basic information about the 
patient’s cancer-related personal and family 
history. Asking a few key questions (TABLE 1)5,6 
can help physicians understand two important 
things: whether a more detailed assessment 

of genetic risk and counseling by a genetics 
professional are indicated, and whether the 
patient would benefit from additional cancer 
screening and prevention. 
 TABLE 2 summarizes the National Compre-
hensive Cancer Network’s recommendations 
for cancer genetics consultation.5 These red 
flags for a hereditary breast cancer syndrome 

TABLE 2

National Comprehensive Cancer Network (NCCN) criteria  
for identifying patients who may have heritable cancers  
and referring them for cancer genetics consultation 

An affected individual with one or more of the following:

Early age at onset of breast cancer (age ≤ 50)

“Triple-negative” (ER-negative, PR-negative, HER2-negative) breast cancer

Two breast cancer primaries in a single individual

Breast cancer at any age and 
  ≥ 1 close blood relative with breast cancer at age 50 or younger, or 
  ≥ 1 close blood relative with ovarian cancer at any age, or 
  ≥ 2 close blood relatives with breast cancer or pancreatic cancer at any age, or 
  From a population at increased risk (eg, women of Ashkenazi Jewish descent)

≥ 1 family member on same side of family with a combination of breast cancer and ≥ 1 of the following (especially if early 
onset): pancreatic cancer, aggressive prostate cancer (Gleason score ≥ 7); sarcoma, adrenocortical carcinoma, brain tumor, 
endometrial cancer, leukemia/lymphoma; thyroid cancer, dermatologic manifestations and/or macrocephaly, hamartomatous 
polyps of the gastrointestinal tract; diffuse gastric cancer 

Ovarian cancer

Male breast cancer

A known mutation in a breast cancer susceptibility gene within the family

An unaffected individual with a family history of one or more of the following:

A known mutation in a breast cancer susceptibility gene within the family

≥ 2 breast primaries in a single individual 

≥ 2 individuals with breast primaries on the same side of the family (maternal or paternal) 

≥ 1 ovarian cancer primary from the same side of the family (maternal or paternal)

First- or second-degree relative with breast cancer ≤ age 45

≥ 1 family member on same side of family with a combination of breast cancer and ≥ 1 of the following (especially if early 
onset): pancreatic cancer, aggressive prostate cancer (Gleason score ≥ 7); sarcoma, adrenocortical carcinoma, brain tumor, 
endometrial cancer, leukemia/lymphoma; thyroid cancer, dermatologic manifestations and/or macrocephaly, hamartomatous 
polyps of gastrointestinal tract; diffuse gastric cancer

Male breast cancer

REPRODUCED/ADAPTED WITH PERMISSION FROM THE NCCN CLINICAL PRACTICE GUIDELINES IN ONCOLOGY (NCCN GUIDELINES) FOR GENETIC/FAMILIAL HIGH-RISK ASSESSMENT: 
BREAST AND OVARIAN  V.4.2013.  COPYRIGHT 2013, NATIONAL COMPREHENSIVE CANCER NETWORK, INC. ALL RIGHTS RESERVED. THE NCCN GUIDELINES AND ILLUSTRATIONS 
HEREIN MAY NOT BE REPRODUCED IN ANY FORM FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF THE NCCN. TO VIEW THE MOST RECENT AND COMPLETE 

VERSION OF THE NCCN GUIDELINES, GO ONLINE TO NCCN.ORG. NATIONAL COMPREHENSIVE CANCER NETWORK, NCCN, NCCN GUIDELINES, AND ALL OTHER NCCN CONTENT ARE 
TRADEMARKS OWNED BY THE NATIONAL COMPREHENSIVE CANCER NETWORK, INC.
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can help primary care providers identify pa-
tients for whom a cancer genetics referral is 
appropriate. Of note: the maternal and pater-
nal family histories are equally important. 
 Because our patient was diagnosed with 
breast cancer before age 50 and is of Ashke-
nazi Jewish ethnicity, she meets these criteria 
and warrants a cancer genetics consultation.

What is a cancer-focused genetic counseling 
session?
The tenets of genetic counseling, described 
previously in this series,7 are relevant to he-
reditary cancer syndromes. Cancer risk assess-
ment and genetic counseling constitute the 
process of identifying and counseling indi-
viduals at risk of familial or hereditary cancer.8

 As in other genetic counseling scenarios, 
a detailed pedigree (family tree) is taken, and 

this information, along with the patient’s per-
sonal medical history, allows a genetics spe-
cialist to determine if the presentation is most 
suggestive of sporadic, familial, or hereditary 
cancer. 
 A common misconception among patients 
is that there is a single genetic test for heredi-
tary breast cancer, when in fact many highly 
penetrant predisposition genes have been 
linked to heightened risk (see below). The 
syndromes summarized in TABLE 35,9–18 are part 
of the differential diagnosis for every patient 
presenting with a personal or family history 
of breast cancer, and the detailed informa-
tion from the personal and family history, as-
certained during the assessment, ensures the 
right syndrome is explored within a family.
 Cancer-focused genetic counseling may 
also help a patient or family process the psy-

TABLE 3

Highly penetrant hereditary breast cancer predisposition syndromes

Syndrome Prevalence Associated malignancies  
(% lifetime cancer risksa)

Causative genes

Hereditary breast and 
ovarian cancer 
syndrome5,10–12

1:400-1:800  
(1:40 in the Ashkenazi 
Jewish population)

Female breast (56%–87%) 
Ovarian (27%–44%) 
Male breast (7%–8%) 
Prostate (20%) 
Pancreatic (up to 7%) 
Melanoma 
Colon

BRCA1, BRCA2

Li-Fraumeni  
syndrome13–16

Unknown, but rare Lifetime risk for the following cancers 100% 
in females and 73% in males: female breast, 
sarcoma, leukemia, lymphoma, melanoma, 
colorectal, pancreas, adrenal cortex, brain

TP53

PTEN hamartoma 
tumor syndrome 
(Cowden syndrome 
with PTEN gene 
mutation)9

1:250,000 Female breast (85%) 
Thyroid (35%) 
Renal (34%) 
Endometrial (28%) 
Colorectal (9%) 
Melanoma (6%)  

PTEN

Hereditary diffuse 
gastric cancer17

Unknown, but rare Diffuse gastric (> 80%) 
Female breast, lobular (60%)

CDH1

Peutz-Jeghers 
syndrome18

Unknown (estimates 
range from 1:25,000 to 
1:280,000)

Small-bowel, colorectal, or gastric (57%) 
Female breast (45%) 
Ovarian, uterine, or cervical (18%) 
Pancreatic (11%)

STK11

aUp to age 70–80
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chological and emotional responses that can 
occur when cancer risk is discussed: eg, fear of 
cancer and death; guilt a parent may feel for 
passing on a genetic predisposition; and survi-
vor guilt experienced by family members who 
test negative.
 Genetic counselors are trained to rec-
ognize patients who may benefit from ad-
ditional counseling. Not all patients pur-
suing cancer-focused genetic testing need 
a thorough evaluation by a psychologist, 
unlike those with adult-onset neurodegen- 
erative conditions such as Huntington disease. 
Rather, the genetic counselor discusses the 
psychological implications of cancer-focused 
genetic testing and can refer the patient to a 
psychologist, therapist, social worker, or oth-
ers if he or she feels the patient may benefit.8

 Some patients come to a genetic coun-
seling session with concerns about whether 
their insurance will pay for testing, and about 
whether they will face discrimination because 
of the testing results. In most situations, genet-
ic testing is deemed medically necessary and is 
covered by the patient’s insurance. When test-
ing is necessary, genetic counselors are skilled 
at preauthorizing it and writing letters of med-
ical necessity. They are also familiar with laws 
and regulations that protect patients, such as 
the Genetic Information Nondiscrimination 
Act, which protects patients from insurance 
and employment discrimination. 
 Because a cancer-focused genetic counsel-
ing session typically lasts 1 hour, the counselor 
has enough time to address these and any oth-
er concerns that might prevent a patient who 
is otherwise interested in genetic testing from 
pursuing it.

 ■ HOW CAN GENETIC TESTING HELP?

Genetic testing for hereditary cancer syn-
dromes can have personal benefit for the pa-
tient and at-risk family members. 
 Note that the syndromes in TABLE 3 all in-
crease the risk of more than one type of can-
cer. Patients with these syndromes frequently 
receive care from multiple subspecialists to 
mitigate those risks. Guidelines exist for each 
of these syndromes and, if followed, may pre-
vent the morbidity and possibly death from 
the genotype-specific cancers that would oth-

erwise be in the patient’s future. For patients 
found to have a hereditary cancer syndrome, 
medical management options include more-
frequent cancer screening or surveillance, 
prophylactic surgery, and preventive medical 
treatment, which will be reviewed in a future 
article in this series.
 Identifying the specific mutation in one 
family member allows at-risk relatives, both 
female and male, to then take advantage of 
predictive testing, with genetic counseling. If 
they test positive for the risk-increasing mu-
tation, they too can take advantage of the 
management options for people at high risk. 
If they test negative, they can continue to 
undergo the same screening as recommended 
for the general population. Also, they may be 
relieved to know that their cancer risk is no 
greater than that in the general population. 
 The American Society of Clinical Oncol-
ogy9 recommends genetic counseling and test-
ing when all of the following are true:
• There is a personal or family history sug-

gesting genetic cancer susceptibility
• The test can be adequately interpreted
• The results will aid in the diagnosis or in-

fluence the medical or surgical manage-
ment of the patient or family at hereditary 
risk of cancer. 

 Professional society guidelines also recom-
mend that genetic testing be done only with 
genetic counseling before and after.5,6,8 The 
National Society of Genetic Counselors pro-
vides a list of clinical genetic counselors, orga-
nized by geographical area, at www.nsgc.org.

 ■ PATIENT 1 RECEIVES GENETIC TESTING 
AND COUNSELING

Let’s return to the Ashkenazi Jewish patient 
who has a personal and family history of breast 
cancer, whom you referred for cancer genetics 
consultation and who attends this appoint-
ment. A detailed personal and family history 
is gathered, and a brief physical examination 
is done, which reveals that the patient has 
macrocephaly and a history of multiple uter-
ine fibroids. 
 The genetic differential diagnosis for your 
patient includes hereditary breast and ovarian 
cancer syndrome (resulting from mutations in 
the BRCA1 and BRCA2 genes) and Cowden 

After  
female sex  
and age,  
family history  
is the most  
significant  
risk factor for  
breast cancer

 on March 20, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


36 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 81  • NUMBER 1  JANUARY 2014

HERITABLE BREAST CANCER

The maternal  
and paternal  
family  
histories  
are equally  
important

syndrome (from mutations in the PTEN gene) 
(TABLE 3). The counselor uses BRCAPRO, a 
statistical risk-assessment tool that estimates a 
patient’s risk of harboring a BRCA1 or BRCA2 
mutation based on ethnicity and personal and 
family history of cancer, and finds her risk to 
be 31%. In view of this risk, genetic testing for 
BRCA1 and BRCA2 is offered after a detailed 
discussion of the genetic differential diagnosis, 
the implications of a positive vs a negative test 
result, the possibility of finding gene changes 
(variants) of unknown significance, and the im-
plications of the test results for family members. 
 Your patient elects to pursue BRCA1 and 
BRCA2 genetic testing and the results are 
negative—no mutations in either gene are 
found. PTEN testing is recommended next, 
which your patient elects to undergo. A mu-
tation in the PTEN gene is found, indicating 
that she has Cowden syndrome. This result 
and its implications are discussed in a posttest 
genetic counseling session. 
 Cowden syndrome is an autosomal-domi-
nant condition that carries a heightened risk of 
benign and malignant neoplasms, including a 
lifetime risk of breast cancer of up to 85%, with 
the average age at diagnosis in the 40s. Muta-
tions in the PTEN gene also predispose to other 
cancer types, including nonmedullary thyroid, 
uterine, renal, and colorectal cancers, as well as 
melanoma.9 Multiple benign skin lesions and 
gastrointestinal polyposis are common.20

 During the appointment, medical manage-
ment options for patients with PTEN muta-
tions are presented (TABLE 4).9 Given that your 
patient’s breast cancer was initially treated 
with lumpectomy, her remaining breast tissue 
is at risk of a second malignancy. She has nev-
er undergone thyroid imaging, colonoscopy, 
or kidney imaging. She reports that lately she 
has had occasional abnormal uterine bleed-
ing and pain, which she believes are caused 
by her uterine fibroids. Given these symptoms 
and in light of her PTEN mutation, hysterec-
tomy may be presented to her as an option. 
The genetics team sends a detailed clinical 
note directly to the primary care physician so 
they can coordinate and “quarterback” the pa-
tient’s care.
 Like many patients, your patient is very 
concerned about how this information may af-
fect her daughter. She first expresses some guilt 

at having to tell her daughter that she may have 
“given” her a risk of cancer. However, during 
the course of the genetic counseling session, 
she accepts that she could not have prevented 
her daughter from possibly inheriting this muta-
tion, and understands that sharing this informa-
tion will enable her daughter to pursue testing 
to help her understand her own risks. 
 When a known mutation exists in the 
family, as is the case with your patient, pre-
dictive testing only for that mutation gives a 
100% accurate result. During a separate ge-
netic counseling appointment, the patient’s 
daughter opts to proceed with testing and is 
found to be negative for her mother’s PTEN 
mutation.

 ■ WHAT HAPPENS WHEN GENETIC TESTING 
IS NOT INDICATED?

Cancer genetic risk assessment and counseling 
provides benefits even when genetic testing is 
not indicated. In some situations genetic test-
ing is not warranted, but referral for height-
ened surveillance for breast cancer is deemed 
necessary. Patients who have a personal or 
family history of cancer can still gain from a 
detailed assessment of their personal and fam-
ily history and may come away relieved after 
learning that they or their family members are 
not at high risk of developing cancer. Such 
patients or families may be classified as dem-
onstrating either familial or sporadic breast 
cancer diagnoses.

Familial breast cancer
Familial breast cancers, believed to account 
for 15% to 20% of all cases of breast cancer, 
share features with hereditary breast cancer 
syndromes.4 In affected families, the frequency 
of breast cancer is higher than in the general 
population (multiple family members may 
be affected), and the age of onset tends to be 
close to that in the general population. 
 Members of a family with familial breast 
cancer who have not yet developed the dis-
ease may be at increased risk of it. Several 
risk-assessment tools (the Gail, Tyrer-Cuzick, 
Claus, and other models)21–25 use personal and 
family history to estimate breast cancer risk.
 Depending on the assessed risk, addi-
tional options for screening and surveillance 
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are available. The American Cancer Society 
recommends magnetic resonance imaging 
(MRI) in addition to annual mammography 
for women whose lifetime risk of breast can-
cer is greater than 20%. They also recommend 
that women at moderately increased risk (ie, 
15%–20% lifetime risk) talk to their doctor 
about the benefits and limitations of adding 
MRI screening to yearly mammography.1

Sporadic breast cancer
Sporadic forms of breast cancer account for 
70% to 80% of cases of breast cancer. Sporad-
ic breast cancers are thought to have mainly  
nonhereditary causes, with environment and 
personal risk factors playing a large role. 
 Women with apparently sporadic breast 
cancers are diagnosed at or beyond the aver-
age age at diagnosis in the general population 
and do not have a family history that suggests 
either a hereditary cancer syndrome or fa-
milial breast cancer. If they undergo a cancer 
risk assessment, they may be relieved to learn 
that other women in their family do not have 

a high probability of being affected, and that 
they themselves do not appear to be at in-
creased risk of other malignancies.

 ■ PATIENT 2: NEGATIVE TEST RESULTS  
ARE SOMETIMES ‘UNINFORMATIVE’

A healthy 35-year-old woman is referred for 
a genetics consultation by her gynecologist 
because her mother developed breast cancer 
at age 40 and died of the disease. A detailed 
personal and family history and risk assess-
ment are done. After pretest genetic counsel-
ing, testing for BRCA1 and BRCA2 mutations 
(hereditary breast and ovarian cancer syn-
drome) is ordered, and the patient’s test results 
are negative. Risk assessment determines that 
no other hereditary cancer syndrome is likely. 
Therefore, no other genetic testing is offered 
at this time.
             •                    •                    •
Genetic testing is most informative when per-
formed first on the family member at highest 
risk of having a mutation. For families with 

TABLE 4

Recommendations for diagnostic workup and cancer surveillance  
in patients with PTEN mutations

Intervention Women Men

Baseline workup Targeted history and physical examination 
Baseline thyroid ultrasonography 
Dermatologic examination

Targeted history and physical examination 
Baseline thyroid ultrasonography 
Dermatologic examination

Cancer surveillance 
from time of diagnosis

Annual thyroid ultrasonography 
  and skin examination 

Annual thyroid ultrasonography 
  and skin examination 

From age 30a Annual mammography  
  (or consideration of breast magnetic resonance  
  imaging [MRI] if patient has dense breasts) 
Annual endometrial sampling  
  or transvaginal ultrasonography

Not applicable

From age 40a Colonoscopy every 2 yearsb 
Renal ultrasonography or MRI every 2 years

Colonoscopy every 2 yearsb 
Renal ultrasonography or MRI every 2 years

Prophylactic surgery Individual discussion of prophylactic mastectomy  
  or hysterectomy

Not applicable

aSurveillance may begin 5 years before the earliest onset of a specific cancer in the family, but not later than the recommended age cutoff. 
bThe presence of multiple nonmalignant polyps in patients with PTEN mutations may complicate noninvasive methods of colon evaluation. More frequent 
colonoscopy should be considered for patients with a heavy polyp burden.

ADAPTED FROM TAN MH, MESTER JL, NGEOW J, RYBICKI LA, ORLOFF MS, ENG C. LIFETIME CANCER RISKS IN INDIVIDUALS WITH GERMLINE PTEN MUTATIONS. 
CLIN CANCER RES 2012; 18:400–407.
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breast cancer, this is typically the person with 
cancer diagnosed at the earliest age. 
 Unfortunately, sometimes these family 
members cannot be tested because they are 
deceased or otherwise unavailable. In such 
situations, it is acceptable to offer testing to a 
close, unaffected relative, such as your patient. 
Pretest genetic counseling in these circum-
stances is key, highlighting the fact that nega-
tive (normal) results would be uninformative. 
In your case, we cannot know whether the pa-
tient’s mother would have tested positive for a 
BRCA1 or BRCA2 mutation and your patient 
is a “true negative,” or whether her mother 
would have tested negative as well.
 In unaffected patients with uninformative 
genetic testing results, medical management 
is based on the patient’s personal risk factors 
and family history of cancer. For your patient, 
statistical risk modeling tools (the Gail, Claus, 
Couch, and Tyrer-Cuzick models) determine 
that her risk of developing breast cancer is 22% 
to 28.5%, qualifying her for MRI along with  
yearly mammography per the American Can-
cer Society guidelines previously discussed.

 ■ KNOWLEDGE CONTINUES TO EXPAND

Major advances in the understanding of breast 
cancer susceptibility were made in the last 
decade through genetic linkage mapping in 
families that have an overabundance of mem-
bers with breast cancer.26–28 Additionally, as 
more information is acquired, other genes pre-
disposing to cancer or modifying cancer risk 
may be identified and additional knowledge 
gained. 
 With the advent of gene-panel-based 
testing and exome sequencing, we will inci-
dentally discover mutations that predispose 
to cancer in patients in whom we were not 
looking for these mutations. With improving 
technology and value-based health care deliv-
ery, providers must continue to embrace mul-
tidisciplinary care, and genetics will become 
central in guiding medical management. In 
the event of an incidental finding suggesting 
susceptibility to heritable cancer, a consult to 
genetic counseling is recommended. 
 Many studies of the genetics of breast can-
cer are now focusing on known hereditary 
breast cancer syndromes and on possibilities 

for risk reduction, lifestyle modification, and 
identification of genetic variations that may 
increase or decrease cancer risk for an indi-
vidual patient. The Center for Personalized 
Genetic Healthcare at Cleveland Clinic is 
collaborating in one such study. Titled “Risk 
Factor Analysis of Hereditary Breast and 
Ovarian Cancer Syndrome,” it is an inter-
national study led by a leading breast cancer 
researcher, Dr. Steven Narod from the Wom-
en’s College Research Institute in Toronto, 
ON. This study is focusing on women with a 
BRCA1 or BRCA2 mutation and their per-
sonal cancer risk factors, lifestyle choices, and 
overall development of cancer. This research 
group and others are also focusing on identify-
ing genetic “modifiers” of cancer risk in these 
high-risk women.29

 For patients who do not have a hereditary 
cancer syndrome, research is further exploring 
novel genes and their relation to breast can-
cer risk. One such study in our laboratory has 
found that several genes once thought only  
to cause an increased risk of hereditary para-
ganglioma may also predispose to breast and 
thyroid cancer.29,31 Additional research in this 
area is under way to clarify these risks.

 ■ GOOD SCIENCE, BAD MEDICINE?

Other research studies have identified a num-
ber of genes currently thought to be “moder-
ately penetrant” for breast cancer risk, mean-
ing that they may confer a risk of breast cancer 
slightly greater than that in the general popu-
lation, but in some instances the risk has not 
been proven to be high enough to alter a pa-
tient’s management.32,33 
 Although a few clinical laboratories cur-
rently offer testing for these kinds of genes, 
the clinical utility of this testing is question-
able. Before offering testing on a clinical basis, 
we need clear, consistent data on the types of 
cancers associated with these genes and on 
the lifetime percentage risk of acquiring these 
cancers. Currently, it is difficult to understand 
whether a variant in a moderately penetrant 
gene is the true explanation behind a patient’s 
breast cancer diagnosis. If such a variant is 
identified and family members pursue test-
ing for it, should those family members who 
test negative be considered to have the same 

A common  
misconception  
is that there is  
a single 
genetic test  
for hereditary  
breast cancer
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risk of cancer as the general population? And 
should family members testing positive be of-
fered prophylactic surgical options? 
 Without more data these questions cannot 
be answered, and until such data are gathered, 
we believe that testing for moderately pene-
trant genes should not be performed outside of 
a research study. The Center for Personalized 
Genetic Healthcare in Cleveland Clinic’s Ge-
nomic Medicine Institute can assist in educat-
ing and coordinating patients’ enrollment in 
such research studies.

 ■ PUTTING IT ALL TOGETHER

Primary care physicians are the first-line pro-
viders to individuals and families, many of 
whom have a personal or family history of 
breast cancer. Identifying patients at risk of 
breast cancer and hereditary cancer syndromes 
can be challenging in this era of shortened ap-
pointment times and patients with complex 
medical histories.
 Reviewing an individual’s personal and 
cancer family history is a necessary first step in 

considering appropriate medical management 
recommendations for cancer screening and 
prevention, the cornerstone of personalized 
health care. Patients with hereditary breast 
cancer syndromes and those with familial 
breast cancer can benefit from high-risk breast 
cancer surveillance. 
 Cancer genetics risk assessment ensures 
that the correct genetic testing is offered to the 
most appropriate patients, with personalized 
interpretation of results and provision of future 
management recommendations based on the 
individual patient’s personal and family history. 
Genetic counselors empower patients to make 
educated and informed decisions about genetic 
testing, cancer screening, and prevention. 
 As health care continues to focus more on 
prevention in this new era of genomic medi-
cine and value-based delivery of health care, 
genetic counselors will serve as powerful allies 
to physicians.34	 ■
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