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Breast Cancer Incidence (ASIR), 2021, Canadian Cancer Society



Breast Cancer Mortality (ASMR), 2021, Canadian Cancer Society



Known modifiable exposures Many cancers due to 

Non-modifiable exposures

Age

Personal Health History

Family History Genetic mutations and Inherited Genes

Age at menarche, child birth Reproductive factors

Ethnicity

Hormonal TherapiesPrevent.cancer.ca



Preventable Cancers
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Cancer Incidence, 2021, by Age Group Canadian Cancer Society  



EoBC – Changing Trends?

Risk of Breast Cancer by Birth Cohort (1888-1988) in Canada

Heer, 2019, CJPHBirth Cohort
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Cathcart-Rake, 2021

EoBC – Changing Trends?
Annual incidence of breast cancer in women, age 15-39, 2004-2017 
in the US



EoBC – Major Clinical and Population Health Issue





Only a small number of breast 

cancers (~ 5 to 10%) diagnosed 

among young women are 

attributable to genetics and 

mutations 

Suggests environmental and/or 

lifestyle factors may contribute to the 

development of early-onset breast 

cancer?
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Prevention Strategies

Why is Early-onset Breast Cancer on the Rise?
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609 cases

1827 controls

35 cases

105 controls

90 cases

270 controls

484 cases

1452 controls

Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Joy Pader, Rob Basmadjian, Nicole Mealey, Dylan O’Sullivan

Age & 

Follow-up



18

Cases 

Controls 

Examine Risk 

Factors

Examine Risk 

Factors

Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021



• Exposure information - Health and Lifestyle Questionnaires

• Case data – Linkage Provincial Cancer Registries

Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021



Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021



Highest Education

Age at menarche (years)

Total number of pregnancies

Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021

High school or less

Some post secondary 

11-13

<10

1

2 or more

Odds Ratio (95% CI)

1.0 1.5

Cases vs. Control 



Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021

Alcohol binge 

drinking frequency 

in past 12 months

Income

Marital 

status

Smoking status

Cases vs. Control 



Age of first 

pregnancy 

(years)

Duration of oral 

contraceptives 

(years)

Use of fertility 

treatment

Physical 

activity

Fruit and vegetable 

servings per day

Family history of 

breast cancer

Examining the Et io logy of  Young -Onset Breast  Cancer in 

the Canadian Partnership for  Tomorrow’s Heal th ( CanPath)

Pader et al., 2021

Cases vs. Control 



BMI

Waist-to-hip ratio

Waist circumference

Examin ing  t he  E t io logy  o f  Young -Onse t  B reas t  Cancer  i n  t he  Canad ian  

Par tne rsh ip  f o r  Tomor row’s  Hea l t h  ( CanPa th )

Pader et al., 2021

Cases vs. Control 



In i t ia l  Interpretat ions

• Energy Balance is involved in EoBC risk – but a complex story

• Family and personal history may be key markers of risk to help guide primary 
care

• More to do!



Limi tat ions of  the Study?



Examining novel  exposures?



How can we use these cohorts to 
better understand these 

associations?



Biomarkers of inflammation, insulin resistance and breast cancer risk: 

a nested case-control study from Alberta's Tomorrow Project cohort

Price T. et al., 2020



Price T. et al., 2020
Odds Ratio (95% CI)

1.0 2.0 3.0

T3 (>1.60 mg/L)

>0.60 to≤1.60 mg/L

Biomarkers of inflammation, insulin resistance and breast cancer risk: 

a nested case-control study from Alberta's Tomorrow Project cohort

197 cases, 394 controls
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What about exposures we haven’t 

measured?



Can we use the genome to ident i fy  “causes” of  cancer?
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Mutat ional  Signatures



Luminal A Luminal B Normal

like
TNBC HER2+

Mutat ional  Signatures – Pi lot  s tudies

Later-onset Breast  Cancer

Mealey et al, 2020Data from cancer genome atlas



Luminal A Luminal BTNBC HER2+

Data from cancer genome atlas Mealey et al, 2020

Mutat ional  Signatures – Pi lot  s tudies

Early-onset Breast  Cancer



Significantly higher amount 
of C>A mutations in younger 
patients

Data from cancer genome atlas

Difference imply different 
”processes” driving cancer

Mealey et al, 2020

Mutat ional  Signatures – Pi lot  s tudies

Later-onset Breast  Cancer



◄

◄

◄

◄

◄

Mutat ional  Signatures



Mutat ional  Signatures for  novel  exposures?



Discussion & Next Steps

• CanPath has provided strong framework for large-scale studies of cancer risk

• Additional etiologic research to confirm known and examine novel exposures

• Continued studies of environment and the genome - impact cancer outcomes

• Impact on screening guidelines?

• Risk stratification & Prediction

• Continued surveillance of emerging trends
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