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Experience of a population-based Hereditary Cancer Program

- Offering genetic testing since 1996 to population of BC and Yukon
- Criteria based referral and genetic testing
- Adoption of new testing criteria over the years
- The goal has been to have a mutation detection rate ~10%
- Recently this bar has been lowering 



Clinics
• Vancouver
• Abbotsford 
• Victoria

Outreach
• Surrey
• Kelowna
• Prince George
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Increasing demand for hereditary cancer services in BC/Yukon
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Cancer genetics clinics are already over capacity

• 85% percent of what we test for relates to HBOC

• But we have likely only identified less than 5% of BRCA1/BRCA2 carriers under 
current models of care

• Review of ethnic breakdowns within the tested population are not reflective of 
the population census, suggesting we are not evenly testing minorities within the 
population



Retrospective study of standardized multigene panel testing

• Patients ≥ age 18 undergoing index genetic testing using a 14 or 17 gene testing 
panel (October 2014 to August 2017)

• Ethnicity defined as patient’s “self-expressed racial identity” using a patient 
ethnicity questionnaire

• European, Asian (East Asian, South Asian, Southeast Asian), Latin American, 
Black Canadian, Middle Eastern, Pacific Islander, Indigenous, and Ashkenazi 
Jewish.

• more than one racial identity they were placed into a mixed category

Richardson 2020, Examination of a new model of genetic counselling and assessing a demographically diverse patient population attending 
hereditary cancer genetic counselling services



Richardson et al in preparation

Patient demographics receiving genetic testing and counselling at the BC HCP (n=2051)

*Significantly underrepresented at HCP compared with BC population from 2016 BC Census (21.69%; 0.74%; 1.07%; 2.05%; 
1.70%; respectively) (all p < 0.002). * Significantly higher VUS rate and ** Significantly higher proportion of PV compared to 
patients of European ethnicity

*
*
*

*

Patient Demographics Total Population UNINF VUS PV

Patient Age at First Cancer Diagnosis – years (SD) 52.0 (13.5) 53.4 (13.4) 49.9 (13.7) 49.6 (12.7)

Sex – N (%)

Female 1936 (94.39%) 1131 (58.42%) 617 (31.87%) 280 (14.46%)

Male 115 (5.61%) 48 (41.74%) 48 (41.74%) 32 (27.83%)

Ethnicity – N (%)

European 1334 (65.04%) 843 (63.19%) 359 (26.91%) 179 (13.41%)

Asian 358 (17.45%) 144 (40.22%) 172 (48.04%) 78 (21.79%)

Middle Eastern 36 (1.76%) 19 (52.78%) 13 (36.11%) 8 (22.22%)

Pacific Islander 5 (0.24%) 2 (40.00%) 2 (40.00%) 1 (20.00%)

Black Canadian 8 (0.39%) 3 (37.50%) 5 (62.50%) 1 (12.50%)

Indigenous 22 (1.07%) 10 (45.45) 10 (45.45%) 2 (9.09%)

Ashkenazi Jewish 34 (1.66%) 16 (47.59%) 11 (32.35%) 10 (29.41%)

Latin American 18 (0.88%) 5 (27.78%) 13 (72.22%) 3 (16.67%)

Mixed 136 (6.63%) 75 (55.15%) 51 (37.5%) 19 (13.97%)

No Patient Ethnicity Data 100 (4.88%) 62 (62.00%) 29 (29.00%) 11 (11.00%)

*

*

* **

**

*



Patients that self-report only Indigenous ethnicity are significantly 
(p=0.002) under-represented at the HCP compared to the BC Census

• A total of 115 patients at the HCP self-reported Indigenous ethnicity and received 
genetic testing

• Compared to the BC Census of all residents that self-reported Indigenous 
ethnicity the HCP population is not significantly under-represented (p=0.066)

Richardson et al in preparation

Ethnicity – N (%) Total BC 2016 Census Proportion
Indigenous 22 (1.07%) 2.05%
Mixed 136 (6.63%)

Indigenous 93 (4.53%)
All Patients Reporting 
Indigenous Ethnicity 115 (5.61%) 6.64%



Patient Populations Experiencing Negative Psychological 
Outcomes

• Multigene panel testing or single gene carrier testing between 
September 2015 to November 2018, completed the MICRA survey, 
did not require an interpreter, and were ≥ 18.

• A total of 1,671 patients were sent MICRA surveys and 917 patients 
completed them (response rate of 55.1%).

• Factors with a negative influence on psychological outcomes included 
genetic test result, cancer diagnosis, age, ethnicity, hereditary cancer 
referral syndrome and sex



Patient demographics and MICRA scores

Richardson 2020, Examination of a new model of genetic counselling and assessing a demographically diverse patient population attending 
hereditary cancer genetic counselling services

Patients of Asian ethnicity scored higher than those of European ethnicity on the distress and uncertainty subscale



Richardson 2020, Examination of a new model of genetic counselling and assessing a demographically diverse patient population attending 
hereditary cancer genetic counselling services

Patients with high or moderate penetrance PV experienced higher distress, uncertainty, and feelings of negative experiences. 



New models of testing can decrease wait times and improve capacity

GENONC
- Oncologist-initiated genetic testing, 
cancer genetics results appointment

Large Scale Group
- Groups of 50 offered genetic 
testing

DNA Direct
- Abbreviated pre-test telephone 
appointment 

Patient-led approaches
- Digital pre-test information video 
and chatbot

Richardson M, Min HJ, Hong Q, et al. Oncology Clinic-Based Hereditary Cancer Genetic Testing in a Population-Based Health Care System. Cancers (Basel). 
2020;12(2):338. Published 2020 Feb 3. doi:10.3390/cancers12020338
Bedard, A et al. DNA-direct: A trial of a new approach to genetic service delivery, abstract, CAGC 2017
Lohn Z. et al. Large Scale Group Genetic Counselling: Evaluation of a Novel Service Delivery Model in a Canadian Hereditary Cancer Clinic. Accepted Journal 
of Genetic Counseling. 2021



Additional approaches are needed to meet full demand 

Subsequent referral of patients with pathogenic and likely pathogenic variants and/or 
personal and family histories suspicious for hereditary cancer

Vos JR. et al; OPA Working Group. Universal Tumor DNA BRCA1/2 Testing of Ovarian Cancer: Prescreening PARPi Treatment and Genetic Predisposition. J 
Natl Cancer Inst. 2020 Feb 1;112(2):161-169. doi: 10.1093/jnci/djz080. PMID: 31076742; PMCID: PMC7019087.

Reflex tumour sequencing 
Complete index testing outside of 
cancer genetics clinics
- population-based genetic testing



• Systematic interventions
• Re-examining genetic testing criteria in certain populations

• Reflex sequencing of tumours prospectively

• Prospective registry based identification and retrospective 
re-identification of high-risk cases/families in population 

Opportunities to address disparities in uptake/access to testing 



• Cascade genetic testing

• Follow-up of pathogenic variant carriers

• Specialized assessment of suspicious personal and family history of 
cancer

However, similar ethnic disparities in index testing are also seen in 
cascade genetic testing...

Offit K, Tkachuk KA, Stadler ZK, et al. Cascading After Peridiagnostic Cancer Genetic Testing: An Alternative to Population-Based Screening. J Clin Oncol. 
2020;38(13):1398-1408. doi:10.1200/JCO.19.02010

Frey MK, Kahn RM, et al. Prospective Feasibility Trial of a Novel Strategy of Facilitated Cascade Genetic Testing Using Telephone Counseling. J Clin Oncol. 
2020 May 1;38(13):1389-1397. doi: 10.1200/JCO.19.02005. Epub 2020 Jan 10. PMID: 31922918; PMCID: PMC7193751.

Braley EF, Bedard AC, et al. Patient ethnicity and cascade genetic testing: a descriptive study of a publicly funded hereditary cancer program. Fam Cancer. 
2021 Jul 7. doi: 10.1007/s10689-021-00270-0. Epub ahead of print. PMID: 34232459.

Refocusing cancer genetics services towards aggressive case finding 
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Pathway to cascade carrier testing

- BC Cancer facilitates communication through a family letter
given to the proband to disseminate

- Family letter provided to additional relatives who
test positive to disseminate - cascade



Analysis of Cascade Carrier Testing by Patient Ethnicity

• Retrospective analysis of mutation-positive index cases and the 
corresponding carrier tests of their family members performed 
between February 3, 2015 and March 7, 2019.

• Index cases for 2015-2018, and Carrier cases for 2015-2019

Acknowledgement: Eryn Braley
UFV Biology
UBC School of Public Health



Male

Female

Age

Mean age at carrier testing: 49
(SD: 18)

Mean age at index testing: 55
(SD: 13)

The number of carrier and index tests by gender
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Results: Clinical information 

Test results

Carrier Testing - Genes tested

Gene Tested n %

HBOC (BRCA1/BRCA2) 271 58.9
Lynch (MLH1/MSH2/MSH6/PSM2) 86 18.7
TP53 9 2.0
APC 10 2.2
SDHA/SDHB/SDHD 10 2. 2
MEN1 6 1.3
CDKN2A 6 1.3
RET 5 1.1
VHL 0 0
Other 57 12.4
Total 460

62%

38%
Negative

Positive



Results: Demographic information 
The ethnic makeup of BC and the testing populations
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Results: Demographic information 
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The ethnic makeup of BC and the carrier testing population
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Carrier testing within pedigree

 There is a significant difference among ethnicities for pedigrees containing carrier testing (p<0.05).

* Other origins (n = 6) includes African, Mixed Asian and African, Oceania, Mixed Oceania and European, and Mixed
Asian and European

n = 358

n = 7

n = 17

n = 95

n = 233

n = 6

Having Latin, Central & South American origins

Total

Having North American Aboriginal origins

Asian origins

European origins

Other origins*



Discussion

• Underrepresentation of Indigenous individuals in cancer genetic testing is also 
seen in other cancer screening studies

• e.g. breast and colon screening

• Racism experienced within the healthcare system is an ongoing issue
• e.g. recent report from BC “In Plain Sight” concerning Indigenous individuals

• Indigenous individuals more likely to experience poorer cancer survival outcomes

• Asian individuals make up the largest minority group in BC, with Asia being the 
largest source of more recent immigration.



Strategies 

• Exploring a supported direct contact approach

• Developing partnerships to improve culturally competent care

• Increasing focus on cascade carrier testing



Thank you

ischrader@bccancer.bc.ca

angela.bedard@bccancer.bc.ca
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