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Bottom line: Hereditary breast/ovarian cancer predisposition refers to an inherited increased lifetime risk
to develop breast and/or ovarian cancer and accounts for about 5-15% of these cancers. The actual cancer risk
depends upon the gene involved as well as personal and family history factors. Primary care practitioners (PCPs)
have a role in identifying those who are at increased risk to carry a pathogenic/likely pathogenic variant in a gene
associated with increased cancer risk, as well as facilitating familial testing when there is a known genetic
predisposition to cancer. Genetic testing may be considered where there is a personal and/or family history of:

A multiple (>3) cancer diagnoses of the same or related type.
A young age at diagnosis (<50y).

A rare cancer diagnosis (e.g. male breast cancer).

A at-risk ancestry (e.g. Ashkenazi Jewish).

PCPs also have a role in coordinating high-risk screening (e.g. MRI) and referring for specialist consultation for
consideration of risk-reducing management and screening recommendations. Genomic knowledge is rapidly
expanding, staying up-to-date with new referral criteria and screening recommendations, and possibly re-referring
patients for genetic consultation can be an important role for PCPs.

What is hereditary breast and ovarian cancer?

All cancer is genetic, but not all cancer is inherited. This means that all cancer is the product of pathogenic changes
(what used to be called mutations) in one or more genes that result in uncontrollable cell growth. However, most
of these genetic changes are acquired and not inherited from a parent. In fact, only about 5-10% of breast cancer
and about 15% of ovarian cancer is thought to be the result of an inherited pathogenic/likely pathogenic (P/LP)
variant in a cancer predisposition gene.! Often cancer predisposition genes have roles in regulating cell growth
(tumor suppressor genes) or repairing damaged DNA. About 1 in 3 Canadians will develop cancer in their lifetime.
All individuals have at least an average risk to develop cancer, but with additional risk factors (Figure 1), including
an inherited risk, some Canadians have an increased lifetime risk of cancer.
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Figure 1. Factors that contribute to cancer risk.

The genes BRCA1 and BRCA2 account for about half of the hereditary breast/ovarian cancer families. Individuals
with P/LP variants in these genes have an increased lifetime risk for not only breast and ovarian cancer, but also
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for contralateral breast, prostate, and pancreatic cancers and more. Other high-risk genes (e.g. PALB2, PTEN) and
moderate risk genes (e.g. CHEK2, ATM) account for the rest, however not every family will have an identifiable
genetic etiology to explain their familial cancer. Current thought is these familial cancers may be the result of a
combination of one or more moderate risk genetic variants and shared environmental factors.

Individuals with an inherited predisposition to cancer have a significantly increased risk for breast (2-6x) and/or
ovarian (10-30x) cancer. The actual risk depends upon which gene has a P/LP variant as well as personal and family
history factors. Not every individual with an inherited predisposition will develop cancer (reduced penetrance) and
not every individual in a single family will develop the same cancer or have the same age of onset (variable
expressivity). Because of the overlap in clinical presentation (genetic heterogeneity) of many hereditary cancer
predisposition conditions and with advances in genomic sequencing, genetic testing by multi-gene panel is more
efficient and cost-effective than testing one or two genes at a time. This resource will explore hereditary
breast/ovarian cancer predisposition and the role of primary care practitioners.

Who to consider referring for a genomic assessment for hereditary
breast/ovarian cancer?

Primary care practitioner role: Elicit family history and decide who to refer for a genetic assessment and
reassure those who are not at increased risk. [Carroll 2019] Stay up to date with referral criteria as they evolve and
new family history, re-referring those who may now be eligible for genetic testing.

Genomic centres across Canada have their own criteria for referral and genetic testing. Check out the GECKO site
for how to contact your local genomics centre and for links to provincial breast cancer screening programs.

A first step to assessing those who would benefit from a genetic assessment is eliciting a family history. Validated
tools exist? to facilitate identifying those who are at an increased risk to have a hereditary predisposition to
breast/ovarian cancer and there are general red flags to identify those at risk of any hereditary cancer
predisposition (GECKO point of care tool: General hereditary cancer red flags). More specific red flags to
interrogate when there is a suspicion for hereditary breast/ovarian cancer can be found in our GECKO point of care
tool: hereditary breast/ovarian cancer red flags. Reach out to your local genetics provider by eConsult or phone if
you have a question about referral, family history, screening or further assessment.

General personal/family history cancer predisposition red flags:
In general, red flags that raise the suspicion of a hereditary cancer predisposition are:

A Multiple relatives (<3) with the same or related cancer diagnoses, on the same side of the family
o Cancers related to hereditary breast/ovarian cancer predisposition genes are:
= Breast
=  Qvary
=  Prostate
=  Pancreas
Young age at diagnosis (e.g. breast cancer <50y, pancreatic cancer <45y)
Several affected generations
Multiple primaries in one individual (e.g. bilateral breast cancer, breast and ovarian cancer)

F Y A A 4

High risk cancer diagnosis (e.g. triple negative breast cancer diagnosed <60y, high-grade metastatic
castrate resistant prostate cancer)

&

Rare/unusual cancer diagnoses (e.g. male breast cancer)
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A& Ancestry where there is a higher carrier frequency (e.g. The general population carrier frequency for
pathogenic variants in BRCA1 and BRCA2 is 1 in 400 where as in those of Ashkenazi Jewish ancestry the
carrier frequency is 1 in 40)

Important pieces of information to clarify are:

Cancer diagnosis
Age at diagnosis
Relation to patient

il S

Ancestry

In addition to clinical judgement and clinical criteria, genetics specialists may use risk models to estimate the
probability an individual carries a pathogenic/likely pathogenic (P/LP) variant in a hereditary cancer gene as well as
their lifetime cancer risk. These models consider personal health history factors such as age, height, weight, age at
menarche, age at menopause, breast density, history of benign breast disease, as well as family history. The
CanRisk Web Tool and the IBIS Breast Cancer Risk Evaluation Tool are validated models used by many genomic
centres. While unaffected individuals are not typically offered genetic testing first in a family, if the probability is
high enough (>5-10%) using an established risk model, testing may be considered when another more appropriate
relative is not available.

With any suspected genetic condition, the best person in whom to begin genetic testing is always the person
most likely to carry a pathogenic variant in a candidate gene. With hereditary cancer predispositions, this person is
typically the one diagnosed with cancer at the youngest age (e.g. breast cancer at age 40), the one diagnosed with
multiple cancers (e.g. breast and ovarian cancer, bilateral breast cancer), or the one diagnosed with a rare cancer
(e.g. male breast cancer).

If a P/LP variant in a hereditary cancer gene has already been identified in the family, all blood relatives are eligible
for genetic testing for that variant. Unaffected individuals who are considering testing should be offered genetic
counselling so that an informed decision is made about whether and when to pursue predictive testing. First
degree relatives of carriers have a 50% chance to carry the same P/LP variant and to be at increased risk for the
gene-associated cancers, and a 50% chance to not be a carrier. A negative result is reassuring but does not
eliminate all cancer risk. Individuals would still be advised to follow population-based cancer screening.

Treatment: Some individuals will be offered genetic testing not solely in the context of a suspicious hereditary
cancer risk but for the purpose of treatment planning e.g. qualification for medication such as poly (adenosine
diphosphate [ADP]-ribose) polymerase (PARP) inhibitors. While provincial testing criteria vary, in general, genetic
testing is recommended for any ovarian, pancreatic and metastatic prostate cancer diagnosis, and breast cancer
diagnosed at a young age (<45 years).3

Screening: Even if a patient does not qualify for genetic assessment or testing, they may still be eligible for
increased cancer screening based on family history. The best person to refer to genetics is always the person most
likely to carry a P/LP variant in a hereditary cancer gene (e.g. cancer diagnosis at the youngest age (e.g. breast
cancer at age 40), multiple cancers (e.g. breast and ovarian cancer, bilateral breast cancer), or rare cancer
diagnosis (e.g. male breast cancer)). Once a pathogenic variant has been identified in a family, all other relatives
can have testing for the specific familial variant.

Private pay genetic testing: Some individuals may wish to pay out of pocket for genetic testing, for example
if they do not qualify by provincial criteria but still would like genetic testing. Generally, this testing will not be
arranged by genetic centres but maybe requested of primary care practitioners, be direct-to-consumer, or through
private health clinics. Several companies offer genetic testing for hereditary cancer predispositions. When
choosing a genetic testing company consider whether:
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v' The genetic testing laboratory and personnel are accredited/certified by appropriate governing bodies
(e.g. Clinical Laboratory Improvement Amendments (CLIA) certification or appropriate provincial licensure
bodies for laboratories, board-certification of genetic counsellors and geneticists).

v' Pre- and post-test genetic counselling is offered and delivered by a qualified and certified health
professional (e.g. Canadian Board of Genetic Counselling, American Board of Genetic Counseling).

v' Testing analyses the whole gene (full sequencing) or targets genetic variants more common in specific
populations e.g. ancestry-based screening.

v' The gene panel includes testing for the genetic condition suspicious in the family i.e. how comprehensive
is the panel (BRCA1, BRCA2 only or additional genes listed in Table 2)

v If the results will be actionable. Not every gene offered on a gene panel necessarily has evidence-based
guidelines to guide surveillance and can lead to uncertainty.

v Privacy of genetic information is ensured and how. Some companies leverage genetic and personal
information allowing third-party access by entities such as research projects, advertising, law
enforcement or pharmaceutical companies.

v" The testing is performed within Canada or the sample is sent out of country where legislation around
genetic testing, privacy etc. may be different.

It is also important to keep in mind that a negative result, although reassuring may not rule out the familial
condition unless confirmation that the patient’s testing included analysis of a known familial variant. Additionally,
a negative result does not mean the patient is not at increased risk for cancer. Risk assessment and screening
recommendations are still based on family and personal health history. See more in What do the genetic test
results mean?

What do the genetic test results mean?

Primary care practitioner role: Understand the difference between the three possible results of genetic
testing and know where to find additional, credible information. Facilitate sharing of genetic information between
relatives and refer for consideration of familial variant testing.

For more information on genomic testing and results see our point of care tool. Most provincial genomic
laboratories will have board-certified genetic counsellors who can answer your questions about genetic test results
and are happy to take your calls.

With any suspected genetic condition, the best person in whom to begin genetic testing is always the person
most likely to carry a pathogenic variant in a candidate gene. With hereditary cancer predispositions, this person is
typically the one diagnosed with cancer at the youngest age (e.g. breast cancer at age 40), the one diagnosed with
multiple cancers (e.g. breast and ovarian cancer, bilateral breast cancer), or the one diagnosed with a rare cancer
(e.g. male breast cancer).
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Affected individuals (have/had cancer diagnosis)

Positive result: A pathogenic/likely pathogenic (P/LP)
variant in a cancer predisposition gene was
identified. If the gene is associated with the person’s
cancer diagnosis, this explains their cancer. Results
may be used by oncology to inform treatment and/or
surveillance plan and may allow for access to new
effective therapies such as PARP inhibitors. The
individual is likely at higher risk for subsequent
cancer diagnoses. Additional screening and
surveillance for other cancers may be indicated. First
degree relatives (parents, siblings, offspring) have a
50% chance to inherit this gene change and to also be
at risk. Relatives can have genetic testing for this
familial variant.

Negative/uninformative result: No variants of
clinical significance were identified in any of the
genes on the cancer panel. Given the
comprehensiveness of cancer gene panels, a negative
result significantly reduces the likelihood of a
hereditary cancer condition in the person tested.
Depending on the family history, other relatives may
still be eligible for genetic testing. Screening and
surveillance recommendations for the individual and
their relatives will be based on personal and family
history, which may include high risk breast screening
with MRI.

Variant of uncertain significance (VUS): A variantin a
gene where the significance is not yet known. The
laboratory cannot confidently determine if the gene
variant identified is pathogenic or benign as available
evidence is insufficient or conflicting. This result is
reassuring as pathogenic variants in high/moderate
risk cancer genes have been ruled out, however a
hereditary cancer condition cannot be completely
excluded. A board-certified genetic counsellor or a
geneticist can help to interpret the laboratory report.
No changes to medical management are indicated.
Family members are typically not offered genetic
testing for a VUS. Clinics and laboratories differ in
their re-contact protocols, but generally a patient
would be encouraged to re-contact their genetics
provider in 2-5 years for updates on re-classification
of the VUS they carry. Re-classification of a VUS
could mean the variant is now determined to be
pathogenic or benign.

Unaffected individuals (never had a cancer
diagnosis)

Positive result: A P/LP variant in a cancer predisposition
gene was identified. The individual is at increased risk
for cancers associated with the gene (e.g. BRCA1 - breast
and ovarian cancer, MLH1 - colon and endometrial).
Screening and medical management recommendations
can be made based on the combination of genetic test
result and family history. First degree relatives (parents,
siblings, offspring) have a 50% chance to inherit this gene
change and to also be at risk. Relatives can have genetic
testing for this familial variant.

Negative result:

True negative: The familial variant was not
detected. This is where a pathogenic/ likely pathogenic
variant in a cancer predisposition gene has already been
identified in a relative. Testing was solely to detect the
presence or absence of the familial pathogenic variant.
This individual is not at increased risk for cancer.
Depending on the family history, population-based
cancer screening is still recommended.

Uninformative: No variants of clinical significance
were identified in any of the genes on the cancer panel.
Given the comprehensiveness of cancer gene panels, a
negative result significantly reduces the likelihood of a
hereditary cancer condition in the person tested,
however without confirmation of a gene variant
responsible for the family’s cancer, this is uninformative.
Screening and surveillance recommendations for the
individual and their relatives will be based on personal
and family history, which may include high risk breast
screening with MRI. Depending on the family history,
other relatives may still be eligible for genetic testing.

Variant of uncertain significance (VUS): A variant in a
gene where the significance is not yet known. The
laboratory cannot confidently determine if the gene
variant identified is pathogenic or benign as available
evidence is insufficient or conflicting. A board-certified
genetic counsellor or a geneticist can help to interpret
the laboratory report. No changes to screening or
medical management are indicated. Family members are
typically not offered genetic testing for a VUS. Clinics and
laboratories differ in their re-contact protocols, but
generally a patient would be encouraged to re-contact
their genetics provider in 2-5 years for updates on re-
classification of the VUS they carry. Re-classification of a
VUS could mean the variant is now determined to be
pathogenic or benign.
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A word about Variants of Uncertain Significance (VUS): AVUS s a result that leaves ambiguity for a
patient and depending on a patient’s experience with cancer (personal and family), attitudes toward healthcare
and education level, there may be an inappropriate expectation of increased monitoring based on the result.*
Discussions with healthcare practitioners are important in shaping a patient’s understanding of the result,
managing uncertainty and setting expectations.* It is also important to note that the rate of VUS is reported to be
significantly higher in those of non-European ancestry (e.g. Hispanic, African, Asian and Pacific Islander). This has to
do with the lack of diversity in clinical and research contexts and the under-representation of non-European
groups in genomic databases that are used for interpretation by laboratories.®

Supporting cascade genetic testing: Once a P/LP variant has been identified in a family, other relatives are
eligible to have genetic testing for that variant and can have more accurate risk assessments, screening and
management recommendations. Genetic counsellors can help facilitate communication of results among relatives
by providing/sending family letters with de-identified information after ensuring appropriate consent to share
genetic information is documented. Primary care practitioners can play a key role in cascade testing of hereditary
conditions by discussing the benefits of sharing results, of genetic testing and by making referrals. A recent meta-
analysis reported that about 1/3 of relatives were not informed about their risk to carry a P/LP variant and, of
those that were informed, less than half went on to have genetic testing. Some barriers to disclosure of results to
relatives include:®

not being in close contact with relatives
fear of causing relatives distress or anxiety, or finding the topic too distressing to bring up

[ ]
[ ]
e considering relatives to be either too old or too young to learn about the familial condition
e not understanding why sharing information is important

[ ]

feeling that genetic information is too personal to share

Both genetic and primary care clinicians are well positioned to provide support and education to overcome these
barriers.

My patient had somatic testing. What does that mean? In cancer, somatic testing refers to genetic
testing of the tumor. This is done to inform treatment, not carrier status. A pathogenic variant present in a tumor
does not confirm a hereditary predisposition in the individual. If no pathogenic variant is detected, this does not
rule out a hereditary predisposition in the individual and germline genetic testing may still be indicated.

Germline testing, typically performed on a blood sample, refers to genetic testing to identify inherited pathogenic
variants - those that were present at conception in the egg or sperm.

+—0 Somatic pathogenic variants are isolated to a tissue and are not passed on to offspring. These are
acquired and sporadic.

+—90 Germline pathogenic variants are expected to be present in every tissue. These are inherited and can
be passed on to offspring.

What are the benefits and considerations of genetic testing?

Primary care practitioner’s role: Have a value-based discussion with your patient exploring the benefits
and considerations of genetic testing for hereditary cancer predisposition. What is important for your patient to
know for themselves? For their relatives? What are they anxious about? How could that be mitigated?

Benefits:
e A positive result can explain why a person developed cancer and confirm a hereditary predisposition in the
family

e Oncology may use the result to inform treatment
e Additional screening, surveillance and/or surgical recommendations may be suggested
e Clinical intervention for those with known hereditary cancer predispositions can improve outcomes’?
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e Relatives can have genetic testing for the familial variant

e At-risk relatives can be identified and other relatives without the familial variant can be reassured. Both can
be given more accurate risk assessments®°

e Positive health behaviours can be reinforced®®

Considerations:
e Some may experience psychological distress over:
o theincreased risk to develop cancer
o the possibility of passing an increased cancer risk to offspring
o the uncertainty of a negative result or a variant of uncertain significance
o the uncertainty of a cancer diagnosis, as not everyone with a genetic predisposition will develop cancer
e  Family issues such as confidentiality concerns or estrangement may inhibit the transfer of information
between relatives
e In Canada, the Genetic Non-Discrimination(GNA) Act became law in 2017. This law protects Canadians and
their genomic information. Some key points of the law are that GNA prohibits:°
e Discrimination based on genomic characteristics
e  Providers of goods and services (including insurance) from:
o requesting or requiring a genomic test
o requesting or requiring the disclosure of genomic test results either past or future
e Federally regulated employers from using genomic test results in decisions about hiring, firing, job
assighments, or promotions

What are the cancer risks associated with an inherited predisposition?

Primary care practitioner role: Understand that there are high risk and moderate risk genes associated with
hereditary breast/ovarian cancer predisposition. Associated cancer diagnosis and lifetime risks are dependent
upon the specific gene involved as well as personal and family history. Not every individual with a hereditary
cancer predisposition will develop cancer.

Many of the genes associated with an inherited predisposition to breast/ovarian cancer have a role in the cell’s
ability to repair double-stranded DNA breaks (homologous repair), however associated cancers and lifetime risks
vary between genes.!! Additionally an individual's personal risk may differ from published lifetime risks, depending
on age, medical history and family history.? Table 1 shows general population lifetime cancer risks. Table 2 shows
approximate lifetime cancer risks associated with pathogenic/likely pathogenic (P/LP) variants in the indicated
gene. Figures 2 and 3 show gene-associated lifetime breast and ovarian cancer risks as compared to the general
population for those assigned female at birth. [The tables and figures below can be downloaded here].

Table 1. General population lifetime cancer risks where lifetime may be up to 70 or 80 years.'>

General population lifetime cancer risk

Assigned female at birth (AFAB) | Assigned male at birth (AMAB) AFAB/AMAB
Breast Ovary Breast Prostate Pancreas
12% 1-2% 0.1% 12%+ 1%
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Table 2. Approximate lifetime (70-80 years) cancer risks associated with pathogenic/likely pathogenic variants in

the gene listed. 2312

Gene-associated lifetime cancer risk

Gene Assigned female at birth Assigned male at birth Other
(AFAB) (AMAB) AFAB/AMAB
Pancreas
Breast Ovary Breast Prostate AFAB/AMAB Other:
Inconsistently
reported.
BRCA1 60-70% 40-60% 0.4-1% Comprehensive 2-5% Stomach, gall bladder
assessment of
risk found no
increased risk.1>
BRCA2 45-70% 10-30% 4-7% 30-60% 2-5% Stomach, melanoma
CHEK2 25-40% Possibly colorectal
Genomic interpretation of the variant is important in determining cancer risk associated with
CHEK?2 likely pathogenic variants as some variants are associated with less risk.
PALB2 40-60% 3-5% 2-3%
ATM 20-40% 2-3%* associated 5% Colon, gastric
*The ATM gene is associated with the childhood onset, autosomal recessive condition ataxia-
telangiectasia, when an individual inherits pathogenic variant in both copies of their ATM genes.
RAD51C 20% 11%
These risks are estimated to be higher if there is a family history of these cancers in one or more
first degree relatives
RAD51D 20% 13%
These risks are estimated to be higher if there is a family history of these cancers in one or more
first degree relatives
BRIP1
BARD1 20%
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recommendations are specific to the genetic condition.

The genes below are often included on a hereditary breast/ovarian cancer gene panels. These are associated
with genetic conditions where the primary feature of the condition is not breast/ovarian cancer. However,
because of the clinical overlap in presentation, they are often included in testing. Screening and management

Gene Assigned female at birth Assigned male at birth Other
(AFAB) (AMAB) AFAB/AMAB
Pancreas
Breast Ovary Breast Prostate AFAB/AMAB Other:
Hereditary diffuse gastric cancer
40%
CDH1 Lobular Diffuse gastric
carcinoma
Li-Fraumeni syndrome
P53 . Soft tissue sarco.ma,
40-50% associated osteosarcoma, glioma,
neuroblastoma, others
Cowden syndrome
PTEN 510% Thyrou:!, colorectal,
uterine, renal
Neurofibromatosis type 1
nervous system
Peutz-Jeghers syndrome
STK11 40% 10-30% Colorectal, sex .cord
tumor, gastric
Lynch syndrome
MLH1 Colorectal
MSH2/EPCAM Uterine
MSH6 Pancreas
PMS2 others

Some genes where two P/LP variants are inherited, one from each parent, can result in a serious clinical
presentation with high cancer risk and a childhood onset (e.g. BRCA2/BRCA2 results in a type of Fanconi anemia;
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MLH1/MLH1 results in constitutional mismatch repair deficiency). If there is suspicion of a hereditary cancer
predisposition in the partner of a carrier of a P/LP variant or known consanguinity, consider genetic counselling for
the couple.
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Figure 2. Gene-associated lifetime breast cancer risk for persons assigned female at birth.
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Figure 3. Gene-associated lifetime ovarian cancer risk for persons assigned female at birth.

Gene specific cancer surveillance and management recommendations

Primary care practitioner role: Refer those who have an identified cancer predisposition variant who have
not yet had genetic counselling to discuss updated screening and surveillance recommendations. Contact your
local genetics specialist for updates to screening and surveillance recommendations. Coordinate care with other
specialties (e.g. gynaecology, oncology, gastroenterology) as recommended following a genetic assessment.

Recommendations for those with a pathogenic/likely pathogenic (P/LP) variant in CDH1, TP53, PTEN, NF1, STK11 or
the Lynch syndrome genes are not covered in this resource. Screening, surveillance, and cancer risk reduction
recommendations are gene-specific. For comprehensive overviews of these genetic predisposition conditions, see
GeneReviews, National Comprehensive Cancer Network or contact your local genetics specialist.

A multidisciplinary approach involving medical, surgical, and genetic specialties is the best approach to managing
those with a hereditary cancer predisposition.*® If your patient has not yet had genetic counselling to discuss their
hereditary condition, consider referring so that appropriate specialists, perhaps those with special experience with
hereditary cancer, can be identified and included in the care of your patient. If your patient had genetic counselling
several years ago, consider reaching out to your local genetics specialist by phone or eConsult to inquire about any
updated screening recommendations, as they evolve over time.

For those currently under the care of oncology, defer to oncology for screening and surveillance
recommendations related to the current cancer diagnosis. Because those with hereditary cancer predispositions
often have increased lifetime risk for additional cancers, management of those risks may be appropriate after
treatment of the current cancer or may be combined with treatment for a current cancer (e.g. bilateral
mastectomy versus unilateral for a BRCA1 P/LP variant carrier with a breast cancer diagnosis in one breast).
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SCREENING

All screening should be offered with a discussion about the benefits, risks and limitations, such as early detection
and reduced mortality, increased chance for false positive results and follow-up.

Breast: Assigned Female At Birth (AFAB)

Individuals with an increased lifetime risk for breast cancer should be familiar with their breasts and report
changes to their healthcare clinician. For those with a high lifetime breast cancer risk, clinical breast exam (CBE)
can be considered at 6-12 month intervals, particularly in the absence of the availability of MRI screening.
Although there is no evidence to demonstrate that CBE reduces mortality, the rationale is the concern for interval
breast cancers.>*17

High-risk breast cancer genes, BRCA1, BRCA2, PALB2, where lifetime risk is greater than 40%:

Increased screening for P/LP variant carriers results in earlier breast cancer diagnosis and improved outcomes.?
Recommendations may vary depending on a patient’s age, personal and family history, as well as access to
screening modalities (e.g. MRI). In general, the recommendations for those AFAB who carry a P/LP variantin a
high-risk breast cancer susceptibility gene are:%318

e Annual screening with MRI and mammogram
o MRI starting at age 25 years
o Mammogram starting at age 30 years
o Inthe absence of availability of MRI, consider clinical breast exam every 6-12 months
starting at age 25 years®®

Moderate-risk breast cancer genes: ATM, BARD1, CHEK2, RAD51C, RAD51D, where lifetime risk is 40% or less,
but greater than average:

As with high-risk breast cancer susceptibility genes, screening recommendations may vary depending on a
patient’s age, personal and family history, as well as access to screening modalities (e.g. MRI). In general, the
recommendations for those AFAB with a P/LP variant in a moderate-risk breast cancer susceptibility gene are:%3

e Annual mammogram
o  Starting at age 40 years
e  Consider annual breast MRI
o  Starting at age 30-35 years, usually no later than age 40
o  Factors to consider: age, breast density, family history, gene involved

Breast: Assigned Male At Birth (AMAB)
For those AMAB who carry a P/LP variant in the BRCA1 or BRCA2 gene, the recommendations are:?

e Breast self-exam training and education
o Starting at age 35 years

e Annual clinical breast exam
o Starting at age 35 years

For those AMAB who carry a P/LP variant in the BRCA2 gene, consider:

e Annual mammogram or ultrasound screening
o Starting at age 50 or 10 years before the youngest male breast cancer diagnosis in the
family, whichever comes first?
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Ovary: relevant to those with a P/LP variant in the BRCA1, BRCA2, RAD51C, RAD51D, BRIP1, ATM, PALB2Y>Y

Screening for ovarian cancer (e.g. transvaginal ultrasound with serum CA-125) is not routinely recommended.
Studies assessing sensitivity and specificity of modalities and whether these improve survival have yielded mixed
results.

Those with ovaries are encouraged to be aware of symptoms of ovarian cancer and to promptly report any to their
healthcare clinician. Discussion of surgical management for cancer risk reductions should be offered to those with
a high lifetime risk (>10%) for ovarian cancer.

Prostate: relevant to those with a P/LP variant in the BRCA2, and possibly BRCA1 and ATMY320

Those AMAB with a P/LP variant in the BRCA2 gene are at significantly increased risk for prostate cancer as well as
onset at younger age and more aggressive disease. Screening recommendations for these individuals are:

e Serum prostate specific antigen (PSA) every 1- 4 years, with more frequent testing intervals when PSA
>3ng/mL
e Consider baseline digital rectal examination starting at age 40 years

For those with P/LP variants in the BRCA1 or ATM gene, the increased risk for prostate cancer has not been
established. The Canadian Urological Association provides recommendations and guidance for prostate cancer
screening for those at average and increased risk (e.g. family history) for prostate cancer.?°

Pancreas: relevant to those with a P/LP variant in BRCA1, BRCA2, PALB2 or ATM gene®3?2!

Pancreatic cancer screening is not routinely recommended unless there is a family history. An individual with at
least one affected first or second degree relative may be considered eligible for pancreatic cancer screening.
Screening may vary by region, access to screening modality and/or access to research setting and appropriate
expertise. In general, screening recommendations when the family history criterion is met are:

e Annual contrast-enhanced MRI and/or endoscopic ultrasound
o Starting at age 45 years or 10 years younger than the youngest diagnosis of pancreatic cancer in
the family

CANCER RISK REDUCTION
SURGICAL MANAGEMENT

Breast: Assigned Female At Birth (AFAB)
High-risk breast cancer genes, BRCA1, BRCA2:'%1®

For those with a high lifetime risk of breast cancer, bilateral risk-reducing mastectomy (BRRM) provides a high
degree of protection against cancer. This decision is very personal and should include multidisciplinary
consultations to consider various factors such as: risks, reconstruction options, degree of protection, psychosocial
aspects (decreased cancer worry, impact on body image), the patient’s age and life expectancy, and family history.
The benefits of RRM are likely greatest if carried out from the age of 30. Beyond age 55 the evidence for benefit of
RRM is weak.

Because of the increased risk to develop a contralateral breast cancer some individuals may consider mastectomy
versus lumpectomy and RRM of the other breast at the time of treatment for a breast cancer.

Those with a P/LP variant in the PALB2 gene may also benefit from discussion of BRRM with a multidisciplinary
team to consider risks and benefits.
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Moderate-risk breast cancer genes, ATM, BARD1, CHEK2, RAD51C, RAD51D, where lifetime risk is 40% or less,

but greater than average:*'’

Evidence is insufficient to recommend BRRM based on genetic test results alone, however with individualised risk
assessment, including family history, and careful consideration with multidisciplinary consultation, RRM may be
considered on a case-by-case basis.

Surgery significantly reduces but does not eliminate the risk of cancer as some breast tissue may remain.

Ovary: relevant to those with a P/LP variant in the BRCA1, BRCA2, BRIP1, RAD51C, RAD51D, and PALB2%31718

In the absence of reliable screening methods for early detection of ovarian cancer, risk-reducing salpingo-
oophorectomy (RRSO) is a reasonable option for those at high risk for ovarian cancer. RRSO may be considered
when the risk of developing ovarian cancer exceeds that of the average population risk (>1%), however historically
10% or greater is generally accepted as high risk. Where the lifetime ovarian cancer risk is <10% but higher than
average, individualized risk assessment including genetic test result, age, and family history should be considered
in decision making.

The decision to undergo RRSO is complex and should not be made lightly, given the impact of premature
menopause and related impact on quality of life. Ideally the decision is made in consultation with a gynecologic
oncologist.

For those with a P/LP variant in the gene listed, RRSO recommendations are:

e BRCA1 gene: age 35-40 years

e  BRCAZ2 gene: age 40-45 years: can be delayed as onset tends to be later than BRCA1

e  BRIP1, RAD51S, RAD51D and PALB2 genes: age 45-50 years

e ATM gene: there is insufficient evidence for RRSO based on genetic test results alone and
management recommendations should be made based on family history

Family history should always be considered when deciding about most appropriate age for RRSO as an earlier age
may be more appropriate. Surgery significantly reduces but does not eliminate the risk of cancer as some ovarian
tissue may remain.

MEDICATION OPTIONS®3

Those assigned female at birth may benefit from discussion with a high-risk clinician about the benefits and
limitations of chemoprevention for cancer risk reduction.

Breast:

Chemoprevention may be an option for women who postpone, or do not undergo, RRM, those with a contralateral
breast cancer risk, or those who have an increased lifetime breast cancer risk not high enough to warrant surgery
(e.g. some pathogenic variants in CHEK2). For post-menopausal women with an elevated lifetime risk of breast
cancer, selective estrogen receptor modulators [tamoxifen and raloxifene], and aromatase inhibitors [anastrozole
and exemestane] have been shown to reduce breast cancer incidence by ~30%- 60%. Data specifically in those with
BRCA1 or BRCA2 P/LP variants is limited.

Ovary:

Use of the oral contraceptive pill (OCP) is associated with 40%-60% lower risk for ovarian cancer in those who carry
a P/LP variant in BRCA1 or BRCA2. Data is conflicting as to the associated increased risk for breast cancer in these
individuals with OCP use. Discussion with a multidisciplinary team to weigh the benefits, risks and consider family
and personal history is recommended.
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Genetic testing of children and minors?2:23

Guidelines recommend that unless there is evidence for timely medical benefit or actionable management in the
pediatric period, genetic testing for adult-onset conditions should be deferred until the child/minor is capable of
deciding whether to be tested. Clinicians are not obligated to comply with requests from parents to test healthy
children. There may be exceptions such as where the wait for testing itself may cause an undue psychological
burden for the child. Requests for testing by competent, well-informed adolescents may be considered in
conjunction with comprehensive genetic counselling.
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