
Cracking the Code 
on Cancer 
Predisposition 
Syndromes

Mary-Jill (MJ) Asrat, Genetic Counsellor, 
Hereditary Cancer Program, BCC
Linlea Armstrong, Medical Geneticist, 
Provincial Medical Genetics Program

29 May 2024

VCH Family Medicine Rounds
Thank you for the invitation



We would like to acknowledge that we are gathered today on the 
traditional territories of the Musqueam, Squamish and Tsleil-
Waututh peoples.



Disclosure

• A family member to Linlea Armstrong owes shares in a genomic 
testing company, Alamya



Mitigation

• No tests from that company will be discussed today
• This was disclosed in advance



Objectives

• Define what is meant by “genetic cancer predisposition” and describe common 
clinical features.

• Outline the contribution of germline genetics to cancer.
• Describe the pathway of care for individuals and families, with attention to the 

emerging concept of mainstreaming for equitable, sensitive, and efficient 
ascertainment.

• Discuss the roles of primary care providers in risk management of affected 
individuals.



Younger Age

Multiple Primaries

Ethnicity

Family History

Pathology

Cancer Predisposition
Syndrome
5-10%

Familial 20-25%

Sporadic 70%

Cancer Predisposition
Syndrome



Genetic Factors
Environmental Factors

Familial 20-25%

Sporadic 70%

Model for Discussing Risk Factors

Cancer Predisposition
Syndrome
5-10%



Ascertainment

Sporadic Familial Predisposition Syndrome



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Germline cell

Cell cycle 
control

Tumour initiation



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Germline cell

Tumour initiation



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Gene Syndrome

APC Familial adenomatous 
polyposis

NF1 Neurofibromatosis type 1

TP53 Li-Fraumeni syndrome

Germline cell

Tumour initiation



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5
https://nf1andpninfo.com/

Gene Syndrome

APC Familial adenomatous 
polyposis

NF1 Neurofibromatosis type 1

TP53 Li-Fraumeni syndrome

Germline cell

Tumour initiation



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Germline cell

Cell cycle 
control

Tumour initiation

Genetic instability

Genetic caretaker (DNA repair)



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Germline cell
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Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

Gene Syndrome
BRCA1 or 2 Familial breast 

cancer
ATM Ataxia-telangiectasia
MLH1 Lynch syndrome

Germline cell

Cell cycle 
control

Tumour initiation

Genetic instability

Genetic caretaker (DNA repair)



Modified from Fanale et al., 2021: https://link.springer.com/chapter/10.1007/978-3-030-56051-5_5

BRCA2 BRCA2

Fanconi            BRCA2          BRCA2
Anemia

Germline cell

Cell cycle 
control

Tumour initiation

Genetic 
instability

Genetic caretaker (DNA repair)



Think Predisposition when:

1. Personal or family history of a predisposition diagnosis

2. Features of a syndrome

3. Suggestive personal or family cancer history 

https://www.customink.com/fundraising/bwsawareness
https://nf1andpninfo.com/
https://molecularcytogenetics.biomedcentral.com/articles/10.1186/s13039-020-00503-4

https://www.customink.com/fundraising/bwsawareness


Think Predisposition when:

1. Personal or family history of a predisposition diagnosis

2. Features of a syndrome

3. Suggestive personal or family cancer history 

https://www.customink.com/fundraising/bwsawareness
https://nf1andpninfo.com/
https://molecularcytogenetics.biomedcentral.com/articles/10.1186/s13039-020-00503-4

http://www.bccancer.bc.ca/health-professionals/clinical-resources/hereditary-cancer#Referral
http://www.bcwomens.ca/health-professionals/refer-a-patient/medical-genetics-child-adult-assessment

https://www.customink.com/fundraising/bwsawareness


http://www.bccancer.bc.ca/coping-and-support-site/Documents/Hereditary%20Cancer%20Program/

Breast & Ovary



Polyposis

http://www.bccancer.bc.ca/coping-and-support-site/Documents/Hereditary%20Cancer%20Program/



http://www.bccancer.bc.ca/coping-and-support-site/Documents/Hereditary%20Cancer%20Program/

Lynch syndrome (Previous Name HNPCC)



Pancreatic

http://www.bccancer.bc.ca/coping-and-support-site/Documents/Hereditary%20Cancer%20Program/



Hereditary Cancer Program (HCP)

BC Cancer HCP staff live and work on the 
traditional, ancestral and unceded 
territories of the Coast Salish peoples from 
the xʷməθkʷəy̓əm (Musqueam), 
Sḵwx̱wú7mesh Úxwumixw (Squamish), and 
səl̓ilw̓ətaʔɬ (Tsleil-Waututh) Nations, the 
Lək̓ʷəŋən speaking people from the 
Esquimalt and Songhees First Nations and 
the Stó:lō people from the Matsqui and 
Sumas First Nations.



Outline
o HCP
o Referral
o Portal
o Mainstream
o High Risk Clinic
o DNA banking

Hereditary Cancer Program (HCP)



BC Cancer - Screening & Prevention 

Staff on site:
o Vancouver
o Abbotsford 
o Victoria

Services Provided:
o Telephone
o Virtual Health
o Small # In-Person

https://m.maploco.com/visited-provinces-ca/mine.php?provinces=AB-BC-YT

Hereditary Cancer Program (HCP)

Team:
o Medical Geneticists
o Genetic Counsellors
o Genetic Counselling 

Assistants
o Physicians
o Nurse Navigators
o Nurse Practitioners
o Clerical Staff
o Research Staff



Reduce the morbidity and mortality
from hereditary cancer syndromes

o Identify people with hereditary cancer syndromes
o Cancer risk assessment
o Provide screening and prevention recommendations
o Information to guide cancer treatment decisions
o Identify resources and supports

Hereditary Cancer Program (HCP)

Genetic 
Counselling 
& Genetic Testing

High Risk 
Clinic

Hereditary Cancer 
Follow-Up Initiative



Why offer genetic testing?

Hereditary Cancer Program (HCP)

TREATMENT

FUTURE CANCER RISK

FAMILY – PREVENT CANCER



How do you arrange genetic testing for your patients?

Hereditary Cancer Program (HCP)

REFER TO HCP

“MAINSTREAM”

PATIENT PAY



Criteria
o Criteria on website
o Patient outside criteria – OK to refer
o Any health care provider or patient can refer
o It is OK if people do not know their full family history
o Family history form not required if patient meets criteria on their own

High demand for services – working to reduce waitlist

Hereditary Cancer Program (HCP)
Refer to HCP



Hereditary Cancer Program (HCP)
Refer



Hereditary Cancer Program (HCP)
Refer

Page 1 = Provider Page 2 & 3 = Patient



Portal

Traditional 1-1

Hereditary Cancer Program (HCP)
Referral Reviewed and Triaged



How do you arrange genetic testing for your patients?

Hereditary Cancer Program (HCP)

REFER TO HCP

“MAINSTREAM”

PATIENT PAY



Lab GC
Review 

Reflex
Referral

HCP 
GC

Hereditary Cancer Program (HCP)

Consent & Offer 
Genetic Testing

EMR Disclose Results

Providers = Oncology Teams, Specialists.
TAT = < 10 weeks and expedited options (2-3 weeks)
GT Lab = CGL (84 genes) or Ambry (72 genes)



Hereditary Cancer Program (HCP)

Bringing genetic testing into the Mainstream

Time to 
Results

Acceptable
Patients

Acceptable
Providers



Hereditary Cancer Program (HCP)



Hereditary Cancer Program (HCP)



Who is eligible for mainstream genetic testing?

Hereditary Cancer Program (HCP)



Considerations:
Understanding a factor in 
my personal / family history 
of cancer.

Learn of other cancer risks,
screening and prevention.  

Information may be 
used for my current care. 

Increased worry. Strained family
relationships.

Help my family – give 
options.

Hereditary Cancer Program (HCP)



o ~ 200 samples / month
o > 500 Genetic Test Results Reported
o ~12% Positive Rate
o Indication: Metastatic Prostate >> Breast > Pancreatic > Ovarian

Hereditary Cancer Program (HCP)

Mainstream – this year so far ...



Team:

o Physician

o Nurse Practitioners

o Nurses

Referrals:
o Genetic Counsellor disclosing (+) result
o GP if Pt discharged from oncology care and has breast tissue
o Pt new to GP practice with variant identified outside of BC – refer to HCP

Hereditary Cancer Program (HCP)

High Risk Clinic



Eligibility
o Not under the care of an oncologist
o People with breasts and a mutation in a gene associated with > 25% lifetime risk 

for breast cancer (ie, BRCA1/2, ATM, CHEK2, CDH1, PALB2).
o People with Li Fraumeni syndrome (TP53), a syndrome associated with an 

increased risk of many different cancers.
o People with breasts between ages 30 to 50 with Neurofibromatosis 1 

because of increased breast cancer risk.

Hereditary Cancer Program (HCP)

High Risk Clinic



o Physical Exam
o Screening management for breast cancer: MRI & Mammograms
o Medication for cancer risk reduction
o Prophylactic surgery referral
o Yearly follow-up appointments

Primary care provider for new problems in between visits (like a breast lump or 
pain or discharge).

Hereditary Cancer Program (HCP)

High Risk Clinic



o Genetic Counsellor / Medical Geneticist Letter 
• Recommendations for the patient
• In some cases, recommendations for family members

o Breast related pathogenic variants – High Risk Clinic

o Hereditary Cancer Follow Up Initiative
• Annual survey check-in

Hereditary Cancer Program (HCP)

Caring for Patients with Pathogenic Variants



o 1/40 (2.5%) people with Ashkenazi Jewish ancestry have a BRCA1/BRCA2 
pathogenic variant

o Chance increases with family history of breast, ovarian, pancreatic or 
prostate cancer

Pilot: 
o Genetic testing (BRCA1/BRCA2 only) to any person of Jewish ancestry 

regardless of family history
o https://brcainbc.ca/

Hereditary Cancer Program (HCP)

Jewish BRCA1/BRCA2 Testing Program



Hereditary Cancer Program (HCP)
DNA Banking



Hereditary Cancer Program (HCP)
DNA Banking

o No Consent From
o Not an HCP Referral



Hereditary Cancer Program (HCP)

General: HereditaryCancer@bccancer.bc.ca
Mainstream: Genetic.Counsellor@bccancer.bc.ca
-

High Risk Clinic: HCPHRC@bccancer.bc.ca

1.800.663.3333 local 672198

www.bccancer.bc.ca/hereditary

Mary-Jill Asrat, MSc CCGC
Genetic Counsellor & HCP Clinical Coordinator 
mjasrat@bccancer.bc.ca
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