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Breast Cancer Risk Assessment and
Screening in Average-Risk Women

Breast cancer is the most commonly diagnosed cancer in women in the United States and the second leading cause
of cancer death in American women (1). Regular screening mammography starting at age 40 vears reduces breast
cancer mortality in average-risk women (2). Screening, however, also exposes women to harm through false-positive
test results and overdiagnosis of biologically indolent lesions. Differences in balancing benefits and harms have led
to differences among major guidelines about what age to start, what age to stop, and how frequently to recommend
meammoeranhy sereenine mm averaee-risk women (22— )



Cancer statistics, 2022

Estimated New Cases

Prostate 268,490 27% Broa: 87 8!
Lung & bronchus 117,910 12% Lung & bronchus 118,830
Colon & rectum 80,690 8% Colon & rectum 70.340 8%
Uﬂnary bladder 61,700 6% Uterine corpus 65,950 7%
_A.- - .J.—'- q-A,.- —— .-hb-«o -—,—&-—
Leukemia 35,810 49% Kidneay & renal pelvis 28,710 3%
Pancreas 32,970 3% Leukemia 24,840 3%
All Sites 983,160 100% All Sites 934,870 100%
Estimated Deaths
Males
Lung & bronchus 68,820 219
Prostate 34,500 1156
Colon & rectum 28,400 956
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43,250

Urinary bladder 12,120

Non-Hodgkin lymphoma 11,700
Brain & other nervous system 10,710
All Sites 322,090

4%
45
3%
100%
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BREAST CANCER DEATHS

Leukemia 9,980 3%
Non-Hodgkin lymphoma 8.550 3%
Brain & other nervous system 7,570 3%
All Sites 287,270 100%

CA A Cancor J Cliniclans, Volume: 72, Issue: 1, Pages: 7-33, First published: 12 January 2022, DOI: (10.3322/caac.21708)
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Population risk

The average
woman has a

12.59% iititiiiit

chance of developing breast cancer
at some point in her lifetime
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Women All Have Unique Risk: Related to  ®®®
Modifiable and Non-Modifiable l'actors
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RISK FACTOR

RELATIVE RISK

RISK FACTOR RELATIVE RISK
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Women's HeafTh Mallet

First degree family 1.2
1.4-15 Hormone Therapy (E+P) (3 i —
Member Py (E+F)3) | e ony RR 0.9)
Early Puberty (1) 1.2 Increased Breast Density (4) e R
Extremely 2.1 R
Late menopause (1) 2 Atypical Hyperplasia 4
Nulliparity (1) 2 LCIS or DCIS 5-8
Late first pregnancy (1) 1.5 BRCA 1 or BRCA 2 10
Dhegi[y 15 1. Menarche, menopause, and breast cancer risk: individual participant meta-analysis,
including 118 964 women with breast cancer from 117 epidemiclogical studies.
A Collaborative Group on Hormonal Factors in Breast Cancer jLancet Oncol. 2012;13(11):1141.
. . 2. Chen WY, Rosner B, Hankinson S, Caolditz GA, Willett WC. Moderate alcohol consumption during
Diet (high fat) 1.2 adult life, drinking patterns, and breast cancer risk. JAMA. 2011 Mov 2;306(17):1884-90. dgi
10.1001/jama.2011.1550. PMID: 22045T766; PMCID: FMC3292347.
3. Rossouw JE et al Writing Group for the Women's Health Initiative Investigators. Risks and
estrogen plus progestin in healthy postmenopausal warmen: principal results From the Women'
Alcohol (2) 12 — Initiative randomized controlled trial. JAMA. 2002 Jul 17;288(3):321-33.

4. Sickles EA. The use of breast imaging to screen women at high risk for cancer. Radiol Ch. . 2010
Sep;48(5):8559-78. doi: 10.1016/).rcl. 3010.06.012. FMID: 20863350.




| S oO® Note: Lifestyle modification
Fedigreo suggastive of ganetic predisposition e ¥ A\ Fefer to ganetic counseling and self breast awareness
? 1 are recommended for all.
Risk Modeling with Pathogenic of Likely Pathogenic Variant PRS may further
TyRrCzick V-8 ¢ @ identified in breast cancer gane % substratify risk or aid in
clinical decision-making

e

Refar to NCCN Guidelines for Genetic,/Familial
High-Risk Assessment: Breast, Ovarian, and
Pancraatic for managament

IESIIMHHWI’HI&ZMI

\o\‘ Annual screening mammography
E (with consideration of tomosyninesis)

to begin 10 years prior to earfiest 10 yoar risk 2 5% I
affected miative (not before 30) OR
baginning at age 40 \q‘
Consider risk modeling with Gail
0 Discuss preventive medications (at l
Offer annual contrastenhanced MRI to begin 10 years ® tnis thresnoid, benerits ganerally I5,ﬂ,m2 “I
% prior to eariest affectad relative (not before 25) OR outweigh risks per ASCO)
pegininng at age 40, in addition to annual screening
mammography (with consideration of tomosynthesis)
to begin 10 years prior to earliest aflected relative (not
before 30) OR beginning at age 40 Discuss preventive medications (at Follow with lifestyle modification,
this thmshold, benefits ganarally self breast awareness, annual
outweigh risks per USPSTF) clinical encounter, and annual

screening mammogram



Genetics of Breast Cancer

Sporadic

N

High,
Hereditar Moderate, and
y Low-Risk

Genes

Familial,
undiscovered genes

High-Risk genes

« >50% lifetime risk to develop cancer, clear management recommendations

» BRCA1/2, TP53, PTEN, CDH1, PALB2, CHEK2, ATM

Moderate-Risk genes

« 25-50% lifetime risk to develop cancer, management recommendations might not be as
clear cut

« STK11, NF1, NBN, BARD1, RAD51C, RAD51D

“Newer” or Low-Risk genes
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Hereditary Cancgr High Risk Breast Cancer
Syndromes Involving

Genes
Breast Cancer

Hereditary breast and

ovarian cancer syndrome BRCA1, BRCA2 Breast, ovarian, prostate, pancreas
(HBOC)

Associated Cancers

Breast, brain, sarcoma,
adrenocortical carcinoma, rare
cancers, early onset

Li-Fraumeni syndrome TP53

Cowden syndrome

Breast, uterine, thyroid, colon,
(PTEN hamartoma tumor PTEN benign tumors, skin findings, large
syndrome) head size

FeneeliiEy SlEe gesiie CDH1 Breast (lobular), diffuse gastric
cancer

PALB2 hereditary cancer Breast, pancreatic and possibly
PALB2
syndrome

ovarian

CHEK?2 CHEK?2 Breast, colon, others

ATM

Breast, pancreatic, prostate




General Risk for BRCA1 Risk for BRCA2
Population Risk  Mutation Carrier Mutation Carrier

Femc"’"e STLE: 12% Up to 72% Up to 69%
ancer

40% within 20 26% within 20
Second Breast o ters ) .
Cancer 2% within 5 years years; years;
60% by age 70 62% by age 70

2 3.8 1329%

Male Breast
Cancer

6% by age 69 Up to 26% Up to 61%
Cancer

NCCN Guidelines
v1.2023

0.1% Up to 1.2% Up to 7%




Moderate Risk Breast/Ovarian

Associated Cancers
Cancer Genes

NF1 Breast, neurofibromas, optic gliomas
STK11 Breast, pancreatic, ovarian, stomach
BARD1, RAD51C, RAD51D, BRIP1 Ovarian, possibly breast

FANCC, NBN, MRE11A, AKT1, AXIN2,
PIK3CA, RINT1, SDHB, SDHC, MUTYH
and others

Low risk or preliminary evidence genes for
breast cancer




Breast Cancer
Screening/Prevention for

DD/ AA4 /)
Women: Screening

« Monthly breast self-exams starting at 18y
 Clinical breast exams twice a year starting at 25y
« Annual breast MRI starting at 25y
e Annual mammogram starting at 30y
e Alternate mammogram and breast MRI every 6 months starting at 30y

Women: Prevention

» Preventative mastectomy (removal of breast tissue)
» Reduces risk by >90%
« Tamoxifen (estrogen blocking drug)
« Reduces risk of breast cancer in other breast by up to 53%

Men: Screening

» Monthly breast self-exams starting at 35y
« Annual clinical breast exams starting at 35y




Ovarian Cancer

Screening/Prevention for BRCA1/2

Screening

« No effective screening for ovarian cancer

Prevention

« Preventative salpingo-oophorectomy (removal of
ovaries and fallopian tubes)

» Reduces risk of ovarian cancer by up to 96% and breast
cancer by up to 53%

» May be done after having children
e BRCA1: 35-40y, BRCA2: 40-45y
 Birth control pills

» Reduces ovarian cancer risk by almost 50% when used
for a few years

« Slightly increases breast cancer risk if used for more
than 5y
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Validated Risk Assessment Models

Risk Models Supported By Guidelines:
ASCO

NCCN
USPSTE

* Gail/BCRAT
* IBIS/Tyrer-Cuzick V8

s s Medicine Mayo Ciin Proc. April 2021:96(4)-1033-1040
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ACR and NCCN
Guidance for
Breast VIR
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* Lifetime risk of breast cancer 20% to 25% or
greater, according to risk assessment tools
that are based mainly on family history

* Have a known BRCAI or BRCA? gene
mutation

* Have a first-degree relative (parent. brother.
sister. or child) with a BRCAI or BRCAZ? gene
mutation. and have not had genetic testing
themselves

* Had radiation therapy to the chest when they
were between the ages of 10 and 30 years




Original Investigation

Patterns of Breast Magnetic Resonance Imaging Use
iIn Community Practice JAMA 2014

KKaren J. Wernli, PhD; Wendy B. DeMartini, MD; Laura Ichikawa, MS; Constance D. Lehiman, MD, PhD;
Tracy Onega, PhD; Karla Kerlikowske, MD, MS; Louise M. Henderson, PhD; Berta M. Geler, EdD;
Mike Hofmann, MS; Bonnie C. Yankaskas, PhD; for the Breast Cancer Surveillance Consortium

e 1. 131.000 Women
* 25.000 (2.2%) =20% lifetime r1sk BC
* Only 383 of eligible women had breast MRI (1.5%)

We must do more to appropriately screen women
Women who need breast MRI are not,\%etting them
Women who don’t need breast MRI are

o= Ms Medicine
Warven's HeadTh Mafiche
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1. Kurfan AW et al. . Cin Oncol. 3320:38:1 503
2. ASCO Clirfical Practice Guideline
L ClinCncod 2015 338,31 52-3165

* http://ems-trials.org/riskevaluator

* Time consuming to complete

+ Takes into consideration biometrics. breast density
reproductive factors. and multigenerational family
history

* Provides 5-year. 10-year and lifetime risk

* Calculated risk often higher than Gail Model risk
estimate

* May overastimate risk in patients ADH or LCIS.
Hispanic women (1)

* ASCO 2019 Gudelines: consider chemoprevention
10-year risk =5% or 5-year risk =3% (2)



html 00

» https://berisktool.cancer.gov/index.

N . o * 5 questions. takes about one nunute to complete
Modified Gail 1 P

+ Estiunates lifetiime risk of breast cancer in woinen

.\-’lU{'h.‘|/|3rt*aml =35

(- ancer R 1S ]\ * Not valid in women with a past hx of IBC or
L 4 DCIS. LCIS

Assessment | ool _ _ | o

PR I * Does not take into consideration family history

'xB( : R —\ | ) beyond first degree relatives

* Does not take into consideration breast density

* Used to determuine chemopravention: S5-year risk
=3%

USPSTF 2019;323 (9):E57-B57 ?
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Randomized Prevention 1rials
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STAR P-Z

MAP I
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year
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Tam vs Rakxfensa
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5 mg Tam for 3

Tamoxiien  years

7,132

19,747

4,550

3,564

200

Pre and Post Mano
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Chemoprevention

ComNniear GUIDELINE l 2013 Annals of Internal Medicine

Medications for Risk Reduction of Primary Breast Cancer in Women:
U.S. Preventive Services Task Force Recommendation Statement

Vieginss A Maoyer. D, M on Sehal of the U S Praventive Services Task Foree*

Description: Ugdsle of e 2000 US Preventve Servioes Tk oremed ik lor breast concer about medcatons 1o reduce thew mk
Force (USPSTE) mcommwmendution on the we of medeabions o For women who we il oreased mb kor broast comver and ot ow
broast cancer ek seduction ek for advene medidation offecty, dieicurs should offer 1o pee-

write ki seduting medcations, sach as tarrosfen or mlodiere (8
NMathods: The USPSTE mvewed evidence on the ellectvenen, meommendation)

shvere efiecty, and o varutom of medicabom 1 redhcr The USPSTF recormemends aganst the foutine e of madscation
The sk for brasst cancer—spechically, Bhe sebective estiogon recep- sich o tamosden or ralosione. for mk mducion of primasy breant

W modulaton tamoedon end . The USFSTF aho o cancey iy women who see 0ot o increaed sk for breast cancer (D
viewrd & meta-anedyvs of placcbo-comtrolied ruh W wndersiand

recorrerendaton)
e coleve benefits and haerrs of tamostfen and ralosifene
Population Tha recomwmendation apples 1D sy ptomatic women Avwt i AN 200 ) 340 G0 08 e o
aged 35 yours on ohler withendt & per dagronis of bresit Canone, Fot sew $Mhaton, we avdl of Nest
il carunome i Sty of Kbl carcmoma W “ I e e of B USATT e e Agpeniie il =
LA s
Rocommendation. The USPSTE mcomemends that cincoam engage [ w9 as PN crdew Ml @ www AfTat g e U eytertes

n shaed, svoemed deomon muking with women who s 2t 200

JAMA | US Preventive Services Task Force | EVIDENCE REPORT 2019
Medication Use for the Risk Reduction of Primary
Breast Cancer in Women

Updated Evidence Report and Systematic Review
for the US Preventive Services Task Force

A ' Held D. Nelson, MD, MPH, MACP, FRCP. Roogwel Fu. PhD, Bernadette Zakher, MBES, MPH; Miranda Pappas, MA. Marian McDonagh, PharmD
USPSTF Guidelines JAMA Sept 2013
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Lifestyle and Cancer:
“The Silver Bullet”

* Healthy Diet: Low fat. high in
fresh fruits and veoetables
fruits. nuts. whole grains and
fish

 Exercise: > 150 minutes/week
moderate intensity

* Ideal BMI: BMI <25: lose
weight if obese

* No smoking
* Minimize alcohol intake

% World
\ Cancer

- I
. % ® { Research
# M o $ Fund International
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Americans can preven@of
the most common cancérs*




Circulation

ORIGINAL RESEARCH ARTICLE

Impact of Healthy Lifestyle Factors on Life
Expectancies in the US Population

Yanping Li, MD, PhD*
An Pan, PhD*

Dong D. Wang, MD, S<D
Xiaoran Liu, PhD

Klodian Dhana, MD, PhD
Oscar H. Franco, MD, PhD

GROUND: Amerxans have a shorter life expectancy compar
residents of almost all other high-income countnes. We aim to estimate
the impact of kfestyle factors on premature mortality and life expectancy
e US population.

METHODS: Usin

n=78 865) and the Health Professionals Follow-up Study (1986-2014, Stephen Kaptoge, PhD
n=44 354), we defined S low-nsk kifestyle factors as never smoking, body Emanuele Di Angelanto-
mass index of 18.5 to 24.9 kg/m?, 230 min/d of moderate to vigorous nio, MD, PhD

physical activity, moderate alcohol intake, and a high deet quality score Meir Stampfer, MD, DrPH
(upper 409%), and estimated hazard ratios for the association of total Walter C Willett, MD,
lifestyle score (0-5 scale) with mortality. We used data from the NHANES DrPH

(National Health and Nutrntion Examination Surveys; 2013-2014) to Frank 8. Hu, MD, PhD

estimate the dsstnbution of the lifestye score and the US Centers for
Disease Control and Prevention WONDER database to denve the age-

Li Y, et al. Circulation 2018;137: April 30




Estimated Life Expectancy at age 50
According to Number of Low-Risk Factors

Low-Risk Lifestyle Factors

= Never smoking

= BMI 18.5-24.9 kg/m?
= > 30 min/d moderate to vigorous physical activity

= Moderate alcohol intake

= High diet quality score

Li Y, et al. Circulation 2018;137: April 30



Estimated Life Expectancy at age 50
According to Number of Low-Risk Factors

During 34 y of follow-up, the multivariate adjusted
HR for mortality in adults with 5 compared with
zero low-risk lifestyle factors were:

All-cause Cancer CVD

0.26 0.35 0.18

(0.22-0.31) (0.27-0.45) (0.12-0.26)
Reduced by 74% 65% 82%

Li Y, et al. Circulation 2018;137: April 30



Estimated Life Expectancy at age 50
According to Number of Low-Risk Factors

50 Female

T

Twao Three Five
Sumber of low risk “'."“1"‘ “I"'H’l

s

-

Life Expectancy af nge 80 (year)

Li Y, et al. Circulation 2018;137: April 30




MRS. SAD

» 52 yo patient comes to your clinic to discuss
her breast cancer risk following recent benign
breast biopsy

* “Doctor, how can | prevent getting breast
cancer’

» Chronic Diseases/ Conditions:
» Class 2 obesity BMI 35, DM2 on oral
agents, HTN, hyperlipidemia, non-
alcoholic fatty liver, GERD

* Other issues:
* Menopause, fatigue, hot flashes, insomnia -




MRS. SAD

* Medications:

» Metformin, glyburide, atorvastatin, HCTZ,
losartan, oral estradiol and progesterone

* Family hx:
* Mom DCIS (70)- CAD, DM2

« 2 maternal aunts- CAD, DM2
* 1 pa aunt- CAD

+ 3 younger sisters- two with DM2
* Menarche 10; Menopause 51; GOPO

* Breast density: heterogeneously dense

* Breast biopsy: non- sclerosing adenosis,
concordant




MRS. SAD

* IBIS/ Tyrer-Cuzick
» 28% lifetime risk
* 9.4% risk at 10 years

* Very high risk of breast cancer

+ Recommendation(s):

» Annual mammogram plus high-risk MR

» Discuss risk reducing medications benefit
VvS. risk

* Lifestyle Medicine approach to Mrs.
‘ SAD’s breast cancer risk reduction and
overall HEALTHcare




3 years later...
Mrs. SAD-ISFIED

* Walks 30-45 min 6 d/wk

* Whole food plant-predominant
nutrition, avoids ETOH.

* Lost 44 pounds, BMI 35 24.8

* Discontinued MHT 2 years ago

* Was briefly on venlafaxine for
hot flashes x1 year, discontinued

* Breast density normalized, now
scattered fibroglandular density




3 years later...
Mrs. SAD-ISFIED

* Tyrer-Cuzick
* 28.8%=2> 13.1% lifetime risk
* 9.4%=> 4% risk at 10 years

* Breast surveillance
* Annual mammogram

* High-risk imaging &
pharmacologic risk reduction no
longer indicated

* Chronic conditions
* Off BP meds=> HCTZ and ARB
* A1C5.4- off oral agents

* Remains on statin




Hereditary Breast Cancer Risk

* Fewer than 10% of unaffected women with a family history of breast cancer
carry a monogenic mutation in known moderate- or hlgh penetrance breast

cancer-risk genes.

* Some missing breast cancer genetic risk
is explained by common variants (SNPs).

Penetrant Genes

SAKDE, SR, MM,
CHEXQ, N8N

* SNPs individually confer a modest breast
cancer risk, but are clinically meaningful
when combined in a polygenic risk score.

SNPs
single-nucleotide

polymorphisms

0.1 1.0 0.0 30.0
Mutation Frequency in Population (%)

Adapted from Foulkes et al. N Engl J Med. 2008;13:2143-53

o AT 2018ASCO e o ESENTED #Y ‘ Dalt http://clicktoeditURL.com



Combined Residual Risk Score (cRRS)

A combined residual risk

score (cRRS) was
developed to capture:

* Genetic risk factors:
86-SNP polygenic
residual risk score
(RRS)

» Family history risk:
Tyrer-Cuzick

v 208ASCO

86-SNP Tyrer-Cuzick
Polygenic RRS

Medical, Family
Cancer History,
Environmental,
Lifestyle, Unknown
or Unmeasured
Genetic Risk Factors

Genetic Risk
Measured by
Molecular Testing

r
combined RRS

http://clicktoeditURL.com



Thank you
for your
attention




