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• Breast cancer is the most common cancer in 
women worldwide and the second most common 
cause of cancer related death

– 26,900 CDN women are diagnosed annually

– 5,000 CDN women die each year from breast CA 

• The lifetime risk of developing breast cancer in 
average risk women is 12%. In elevated risk 
women,  lifetime risk can vary from 15-80%.

B R E A S T  C A N C E R  S C R E E N I N GINTRODUCTION



R E L A T I V E  R I S K  O F  B R E A S T  C A N C E RRISK FACTORS



H E R E D I T A R YRISK FACTORS

Genetic testing 
demonstrates a 

pathogenic variant that 
explains hereditary 

breast and other 
cancers in the family

60% BRCA1/2 genes

40% other moderate-high 
penetrance genes associated 
with breast cancer (moderate 
ATM, CHEK2, NBN; high CDH1, 

PTEN, TP53, STK11)
Tung N, et al. JCO 2016



H E R E D I T A R Y  &  F A M I L I A LRISK FACTORS



• Families often share the same environmental 
exposures, as well as sharing genes…

• SNPs (Single Nucleotide Polymorphisms)
– Identified more recently on genome wide association 

studies (GWAS), usually in regulatory regions that turn 
a gene on or off

– We currently know of 150 single small variants that 
increase the risk of developing breast cancer by a 
fraction of a percent

– If multiple SNPs are present, their effect could add up 
to significant risk = Basis of Polygenic Risk Scores

F A M I L I A L  R I S KRISK FACTORS

Couch F, et al. JAMA Oncol



• Adult survivors of childhood cancers with chest wall or 
mantle radiation

• Four-fold increase in risk (RR 4.2) with mantle radiation 
– Less with other fields

• Correlated to the age at time of RT, time interval from 
radiation exposure, dose to exposed breast tissue
– Risk increases 8 years after exposure and does not plateau 

– Women tend to be diagnosed early, 15-20 years earlier 
than age matched pears

– Similar clinical characteristics and survival outcomes 
reported with the exception of high rate of BBC

P R I O R  C H E S T  W A L L  R A D I A T I O NRISK FACTORS

Overholser et al., Oncology 2016, www.cancernetwork.com



A T Y P I C A L  B R E A S T  B I O P S I E S  &  H I G H  R I S K  
L E S I O N SRISK FACTORS

1) High-risk NOW

A lesion diagnosed on core 

biopsy with a significant chance 

of being associated with a 

concurrent cancer. 

2) High-Risk in the FUTURE

A lesion that results in a 
significantly higher lifetime risk of 
developing breast cancer.

Adapted from TA King, 2019



A T Y P I C A L  L O B U L A R  H Y P E R P L A S I A  ( A L H )

• Epithelial proliferative 
lesion 

• Characterized by small, 
discohesive cells that fill 
less than half the acinar
spaces but does not 
distend them

(LCIS = >50% acinar units 
filled, distended, distorted)

Morrow M, Schnitt S, et al. Nat Rev Clin Oncol 2015 

RISK FACTORS



A T Y P I C A L  L O B U L A R  H Y P E R P L A S I A  ( A L H )

• Incidental finding that 
lacks a distinct 
radiographic correlate

• Identified on 0.3-4% of 
benign breast biopsies

• Can accompany LCIS, 
ADH and other high risk 
lesions
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Morrow M, Schnitt S, et al. Nat Rev Clin Oncol 2015

RISK FACTORS



A T Y P I C A L  L O B U L A R  H Y P E R P L A S I A  ( A L H )

Page DL, Dupont WD, et al. Cancer 1985

Degnim AC et al. JCO 2007

Collins LC et al. Cancer 2016 

No. patients 
with atypia + 

FU

No. with ALH 
(%)

RR ALH  (95% CI) 

Nashville Cohort 
(1985)

283 126 (45%) 4.2 (2.6-6.9)*

Mayo Clinic Cohort 
(2007)

331 142 (43%) 3.7 (2.5-5.1)

Nurses Health Study 
(2016)

124 55 (44%) 6.6 (4.2-10.3)

*RR for invasive cancer only

Women with ALH have a relative risk of breast cancer 
that is 4-fold higher than the general population.

RISK FACTORS



Degnim AC et al. JCO  2007

Hartmann LC et al. Cancer Prev Res 2014

A T Y P I C A L  L O B U L A R  H Y P E R P L A S I A  ( A L H )

This translates to an absolute risk of ≈ 1% per year.

RISK FACTORS



L O B U L A R  C A R C I N O M A  I N  S I T U  ( L C I S )

• Characterized by 
discohesive cells with 
scant cytoplasm and 
small, uniform nuclei that 
fill more than half the 
acinar spaces in a lobule, 
resulting in their 
distension

• Previously thought to be a 
breast cancer precursor 
similar to DCIS (hence 
“carcinoma in situ”)

Morrow M, Schnitt S, et al. Nat Rev Clin Oncol 2015

RISK FACTORS



L O B U L A R  C A R C I N O M A  I N  S I T U  ( L C I S )

• Bilateral Risk, RR:3-8

• Recent studies exploring 
clonal relationship 
between LCIS and ILC 
support role as a non-
obligate precursor to 
invasive disease

Hwang ES et al. Cancer 2004 

Begg et al. Breast Cancer Res 2016  

Lee JK et al. Clin Cancer Res 2019 

Ipsilateral to the breast with prior LCIS: 

69% ILC vs. 49.2% IDC (p<0.001)
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Wong SM, King TA, et al. Ann Surg Onc 2017

RISK FACTORS



L O B U L A R  C A R C I N O M A  I N  S I T U  ( L C I S )

King TA, Pilewskie M, et al. JCO 2015

Absolute risk of breast cancer of ≈ 1-2% per year.

RISK FACTORS



• Identified in 8-17% of all 
benign breast biopsies

• Similar in appearance and 
shares genetic and 
molecular similarities 
with low grade DCIS* 

(*distinction can be difficult)

A T Y P I C A L  D U C T A L  H Y P E R P L A S I A  ( A D H )

A
D

H

Morrow M, Schnitt S, et al. (2015) Nat. Rev. Clin. Oncol. 

RISK FACTORS
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Morrow M, Schnitt S, et al. (2015) Nat. Rev. Clin. Oncol. 

RISK FACTORS



• Risk similar for ALH 
and ADH
 younger age at dx
 multiple foci of 
atypia

• Strong family 
history results in no 
additional risk if 
ADH/ALH already 
present

A T Y P I C A L  H Y P E R P L A S I A  ( A D H / A L H )

Absolute Risk
≈1% per year

• Twenty-year cumulative risk of 21%

Degnim AC et al. JCO  2007;  Hartmann LC et al. Cancer Prev Res 2014

RISK FACTORS



Risk of 
Upgrade to 
Malignancy

Surgical 
Excision

Breast 
Cancer Risk

Risk 
Reduction/
Prevention

ALH 0-1% Not required 1% per year Yes

LCIS 1-3% Not requireda 1-2% per year Yes

ADH 20% Yesb 1% per year Yes

Focal FEA 7.5-11% Yes ≈0.5% per year No

A T Y P I C A L  B R E A S T  B I O P S I E S

a Unless discordant, pleomorphic LCIS, or multifocal/extensive LCIS (>4 TDLUs); 
b Unless >95% calcs removed, <3 TDLUs involved, well sampled; 
c Unless suspicious imaging findings, symptomatic, enlarging clinically; 

RISK FACTORS



Almost Entirely Fatty 
(10%)

Ref

RISK FACTORS D E N S E  B R E A S T S

Scattered Fibroglandular
(40%)

ORBreastCA: 2.1 (1.6-2.6)2

Heterogeneously Dense 
(40%)

ORBreastCA: 2.4 (1.8-3.3)2

Extremely Dense   
(10%)

ORBreastCA: 4.7 (3.0-7.4)2

Not Dense: MG Sensitivity 80-98%1 “Dense” Breasts: MG Sensitivity 30-48%1

1Hooley RJ et al, Radiology 2012 2Boyd et al, NEJM 2007 (Canadian Screening Programs)



Age at Menarche

5% increased risk for 
every year younger 
than 13 at menarche

(5% decrease in risk 
for every year older 
than 13 at menarche)

RISK FACTORS
H O R M O N A L  E X P O S U R E S  M O D E S T LY  A F F E C T  

R I S K :  M E N A R C H E



Age at Menopause

3% increased risk 
for every year older 
than 50 at 
menopause

(3% decreased risk 
for every year 
younger than 50 at 
menopause)

RISK FACTORS
H O R M O N A L  E X P O S U R E S  M O D E S T LY  A F F E C T  

R I S K :  M E N O P A U S E



Pregnancy:
• Increases short term 

risk for approximately 
10 years

• Lowers long term risk 
to lower than that of 
nulliparous women 
(unless if older 35 at 
FB)

• Multiple pregnancies 
over short duration = 
lower risk

RISK FACTORS
H O R M O N A L  E X P O S U R E S  M O D E S T LY  A F F E C T  

R I S K :  N U M B E R  O F  &  A G E  A T  F I R S T  
P R E G N A N C Y

Troisi et al. J Int Med 2018;  Lambe M et al. NEJM 1994; Colditz et al. Am J Epidem 2000

Age at First Birth: 
The early studies establishing risk related to age at first birth demonstrated a 40% risk 
increase with FB at 35 years compared to women who gave birth <20 years



• Women’s Health Initiative (WHI)
– Long term (>5 yr) use of combined HRT in 16,608 women 

with an intact uterus associated with elevated risk of 
breast cancer
• Combined HRT associated with 26% increased breast cancer risk 

(HR 1.26, 95% CI 1·00–1·59) 

– Long term follow up of 10,739 post-menopausal women 
who had undergone TAH BSO + taking estrogen-alone 
• HRT had no increased risk (HR 0·77, 95% CI 0·62–0·95) of breast 

cancer
• CAUTION: Significantly increased risk in patients with a family history 

of breast cancer (25%) or benign breast disease (22%)

RISK FACTORS H O R M O N A L  E X P O S U R E S :  H R T

1) WHI investigators, JAMA 2002      2) Anderson et al. Lancet Oncol 2012



RISK FACTORS H O R M O N A L  E X P O S U R E S :  H R T

Manson et al. JAMA 2013; NEJM 2016 



• Increases breast cancer risk in post menopausal 
women
– Post menopausal weight loss of 4-11 lbs associated with 

a 20% risk reduction in breast cancer1

– Post menopausal weight gain associated with an 
increase in breast cancer risk2

• Bariatric surgery in obese (BMI >35) patients 
associated with 30-45% reduction in pre- and post-
menopausal risk3

• Effect mediated through decreased adiposity 
associated estrogen and insulin levels

RISK FACTORS L I F E S T Y L E  F A C T O R S :  O B E S I T Y

1) Eliassen AH et al. JAMA, 2006     2) Ahn J et al. Arch Int Med, 2007     3) Felgelson HS et al. Ann Surg 2019



RISK FACTORS L I F E S T Y L E  F A C T O R S :  O B E S I T Y



• Alcohol affects the way the body metabolizes 
estrogen
– Estrogen levels higher in women with an alcohol intake 

greater than 1 drink/day
– Women who drink 2-3 glasses/day = 20% higher risk of 

breast cancer than non-drinkers
– Women who drink 3+ drinks per day = 37% risk

• Smoking
– Associated with a 24% increased risk in current smokers 

and a 13% increased risk in prior smokers

RISK FACTORS L I F E S T Y L E  F A C T O R S :  A L C O H O L

1) Hamajima et al., BJC 2002      2) Gaudet et al. JNCI 2013



RISK FACTORS L I F E S T Y L E  F A C T O R S :  A L C O H O L



• Alcohol affects the way the body metabolizes 
estrogen
– Estrogen levels higher in women with an alcohol intake 

greater than 1 drink/day
– Women who drink 2-3 glasses/day = 20% higher risk of 

breast cancer than non-drinkers
– Women who drink 3+ drinks per day = 37% risk

• Smoking
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RISK FACTORS L I F E S T Y L E  F A C T O R S :  S M O K I N G

1) Hamajima et al., BJC 2002      2) Gaudet et al. JNCI 2013





Risk Model Outcomes Factors Assessed

Breast Cancer Risk Assessment 
Tool (Gail Model) 

5-year risk 
and lifetime 

risk

Age, ethnicity, menarche, age at first live birth, 
number of previous breast biopsies (atypia), first 

degree relatives with breast cancer

IBIS tool (Tyrer-Cuzick Model) v.8
10-year risk 
and lifetime 

risk

Age, menarche, parity, age at first birth, meno
status, HRT, BMI, breast density*, AH/LCIS, breast 

biopsy, PRS, Family history of breast or ovarian 
cancer, bilateral breast cancer, AJ ancestry, 

BRCA1/2 status

BOADICEA (Breast and Ovarian 
Analysis of Disease Incidence 
and Carrier Estimation Algorithm 
model) v.4 beta

10-year risk 
and risk of 

genetic 
mutation

Age, FH of breast, ovarian, pancreatic or prostate 
cancer, bilateral breast cancer, subtype of cancer, 
BRCA1/2, PALB2 CHEK2, ATM status, AJ ancestry

BRCApro

10-year risk 
and risk of 

BRCA 
mutation

Age, race, personal or FH of breast and ovarian 
cancer, bilateral breast cancer, subtype of cancer, 

BRCA1/2 status, AJ ancestry

RISK MODELS E V A L U A T I N G  B R E A S T  C A N C E R  R I S K



http://bcrisktool.cancer.gov

BCRT (Gail Model) E V A L U A T I N G  B R E A S T  C A N C E R  R I S K





BCRT (Gail Model)
4 0 F  C a u c a s i a n ,  M e n a r c h e  1 2 ,  3 1  a t  F B ,  m o t h e r  

w i t h  b r e a s t  c a n c e r …



www.ems-trials.org/riskevaluator

IBIS (Tyrer-Cuzick) E V A L U A T I N G  B R E A S T  C A N C E R  R I S K





IBIS (Tyrer-Cuzick) D E S K T O P  V E R S I O N



IBIS (Tyrer-Cuzick) M O D E L  O U T P U T



BOADICEA:

https://Ccge.medschl.cam.ac.uk/boadicea

BRCApro:

https://projects.iq.harvard.edu/bayesmendal/brcapro

E V A L U A T I N G  B R E A S T  C A N C E R  +  G E N E T I C  R I S KBOADICEA & BRCApro







E V A L U A T I N G  B R E A S T  C A N C E R  +  G E N E T I C  R I S KBOADICEA





E V A L U A T I N G  B R E A S T  C A N C E R  +  G E N E T I C  R I S KMODEL CALIBRATION

“Our results suggest that models that include multigenerational family history, 
such as BOADICEA and IBIS, have better ability to predict breast cancer risk, 
even for women at average or below-average risk of breast cancer.”



• 30 year old patient: 10-year 
risk >3%, lifetime risk >25%
– Consider starting 

mammographic + MRI 
screening at 30 years

– Consider referral to genetics

• 40 year old: 10-year risk 
between 3-8%, lifetime risk 
>25%
– Consider starting 

mammographic screening at 40 
years 

– If less, discuss routine 
screening at 50

T R A N S L A T I N G  R I S K  E S T I M A T E S  I N T O  
S C R E E N I N G  R E C O M M E N D A T I O N SRISK MODELS



HIGH RISK PATIENTS P R E - E X I S T I N G  S C R E E N I N G  P R O G R A M S

Eligible for direct entry into the high risk breast screening program based on personal and family 
history. Must meet one of the following risk criteria: 
• Known to be a carrier of the BRCA1/2, PALB2, PTEN, CDH1, TP53 gene mutation; 
• First-degree relative of a mutation carrier, has had genetic counselling and has declined genetic 

testing; 
• Previously assessed by a genetic clinic (using the IBIS/Tyrer-Cuzick or BOADICEA tools) as having a 

≥25 per cent personal lifetime risk of breast cancer based on family history; or 
• Received radiation therapy to the chest before age 30 and at least eight years ago.



HIGH RISK PATIENTS P R E - E X I S T I N G  S C R E E N I N G  P R O G R A M S



HIGH RISK 

BREAST CL IN IC

 

AT YPI CAL
BREAST  BI OPSI ES  

 

D EN SE BREAST S

OT H ER RI SK FACT ORS

PERSON AL  OR FAM I L Y 
H I ST ORY OF CAN CER

KN OWN  GEN ET I C 
SU SCEPT I BI L I T Y

F O R  A N  A P P O I N T M E N T ,  C O N T A C T :

D R O P  O F F  R E F E R R A L S  F O R  ' H I G H

R I S K  B R E A S T  C L I N I C '  T O :

F A X  R E F E R R A L S  T O  ' H I G H  R I S K

B R E A S T  C L I N I C '  A T :

C L I N I C  L O C A T I O N :



HIGH RISK PATIENTS E A R L I E R  I N I T I A T I O N  O F  S C R E E N I N G

Risk Factor Age of Initiation of 
Screening

Frequency of Screening

Extremely Dense Breasts 50 years
Annual Mammo +/- discuss DBT or 

US

Family history of onset breast cancer

10 years prior to youngest 
diagnosed family member 
or 50, whichever occurs 

first

Annual Mammo +/- DBT or US if 
dense

Atypical breast biopsy (ALH, ADH, LCIS)
40 years or at time of 
breast biopsy showing 

atypia

Annual Mammo +/- DBT or US if 
dense, consider MRI*

Moderate Penetrance Mutation Carrier
(ATM, CHEK2, NBN, PALB2 without FHx)

10 years prior to youngest 
diagnosed family member, 

or starting at age 40, 
whichever occurs first*

Annual Mammo +/- DBT or US if 
dense, consider MRI*

High Penetrance Mutation Carrier 
(BRCA1/2, PTEN, CDH1, TP53, PALB2 
with family history breast caner)

25-30 years
Annual Mammo + Annual MRI 
(alternating every 6 months)

History of Chest Wall Radiation in 
Childhood

25-30 years
Annual Mammo + Annual MRI 
(alternating every 6 months)

*Insufficient evidence to support or refute/evidence in evolution





PREVENTION C L I N I C A L  T R I A L S :  S E R M s / A I s

No. 
Patients

Agent used Median 
Follow 

Up
(months)

Breast Cancer Risk 
Reduction (RR/HR, 

95% CI)

NSABP P-1 (BCPT)
Fisher et al. (2005) 13,388

Tamoxifen 20 mg/d x 5 yrs
vs. Placebo

84 0.57 (0.46-0.70)

IBIS-I, 2014 
Cuzick et al. (2015) 7,154

Tamoxifen 20 mg/d x 5 yrs
vs. Placebo

192 0.71 (0.60-0.83)

NSABP P-2 (STAR)
Vogel et al. (2010) 19,747

Raloxifene 60 mg/d vs. 
Tamoxifen 20 mg/d x 5 yrs

81 1.24 (1.05-1.47)

TAM-01
DeCensi et al. (2019) 500

Tamoxifen 5 mg/d vs. 
Placebo x 3 yrs

61 0.48 (0.26-0.92)

MAP.3 
Goss et al. (2011) 4,560

Exemestane 25 mg/d x 5 yrs
vs. Placebo

35 0.35 (0.18-0.70)

IBIS-II
Cuzick et al. (2013) 3,684

Anastrozole 1 mg/d x 5 yrs
vs. Palcebo

60 0.47 (0.32-0.68)



PREVENTION C L I N I C A L  T R I A L S :  S E R M s / A I s

No. 
Patients

Agent used Median 
Follow 

Up
(months)

Breast Cancer Risk 
Reduction (RR/HR, 

95% CI)

NSABP P-1 (BCPT)
Fisher et al. (2005) 13,388

Tamoxifen 20 mg/d x 5 yrs
vs. Placebo

84 0.57 (0.46-0.70)

IBIS-I, 2014 
Cuzick et al. (2015) 7,154

Tamoxifen 20 mg/d x 5 yrs
vs. Placebo

192 0.71 (0.60-0.83)

NSABP P-2 (STAR)
Vogel et al. (2010) 19,747

Raloxifene 60 mg/d vs. 
Tamoxifen 20 mg/d x 5 yrs

81 1.24 (1.05-1.47)

TAM-01
DeCensi et al. (2019) 500

Tamoxifen 5 mg/d vs. 
Placebo x 3 yrs

61 0.48 (0.26-0.92)

MAP.3 
Goss et al. (2011) 4,560

Exemestane 25 mg/d x 5 yrs
vs. Placebo

35 0.35 (0.18-0.70)

IBIS-II
Cuzick et al. (2013) 3,684

Anastrozole 1 mg/d x 5 yrs
vs. Palcebo

60 0.47 (0.32-0.68)



PREVENTION L O W  D O S E  T A M O X I F E N  ( B a b y - T A M )

• Multicenter TAM-01 trial (Italy)

– Biomarker studies: 

• Tam 5 mg not inferior to 20 mg in decreasing breast 
cancer proliferation 

– N=500, mean age 50 years

– 20% ADH, 10% LCIS, 70% DCIS

– Randomized to Tamoxifen 5 mg/day vs. Placebo 
for 3 years



DeCensi A, et al. JCO 2019

PREVENTION L O W  D O S E  T A M O X I F E N  ( B a b y - T A M )



DeCensi A, et al.

JCO 2019

Hot Flash Frequency Hot Flash Score

Vaginal Dryness/Dyspareunia                                  Musculoskeletal Symptoms

PREVENTION L O W  D O S E  T A M O X I F E N  ( B a b y - T A M )





B R E A S T  C A N C E R  S C R E E N I N G

Thank you!
SM.WONG@MCGILL.CA

High Risk Breast Clinic (HRBC)
at the JGH Stroll Cancer Prevention Center

Accepting Referrals via Fax To: (514) 340-8302
www.mcgill.ca/cancerprev


