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Disclosure
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A | am an unpaid investigator with Hologic and a member
of their Advisory Board.

A | am a member of the Medical Advisory Board for
DenseBreast-info.org, an education coalition.

A | have been interpreting mammograms for 26 years.

A | believe in the value of screening in saving lives.
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Objective: Empower you with knowledge to be

o Eroactive and make decisions about your health care

A Understand how breast density affects the ability to
detect breast cancer on a mammogram and affects
breast cancer risk.

A Understand the pros and cons of adding other methods
of screening for cancer for women with dense breasts.

A Be aware that having dense breasts can change over a
womanos |1 feti me.

A Know where to find resources to get reliable information
about breast density.
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Mammography screening saves lives
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In addition to saving lives,
early detection can
help patients avoid expensive
and extensive treatment,
which may not have been

required had the
cancer been diagnosed earlier.




What is density?
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Breast density is an individual
characteristic
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Fatty Scattered fibroglandular Heterogeneously dense Extremely dense
density

GE Healthcare mammography images
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How common ar e nden
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About 40% of screened women aged 40-74 have dense
breasts

100%
90%
80%
70%

m Almost Entirely Fat

a 40% W Scattered Fibrograndular
Sprague, et al. °
2014 Journal of the - 30%
National Cancer -Ouslv Dense
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How do we measure breast density?

A Volumetric or area computer measurements
Ni

Patient Name Anonymous
Patient 1D GEODO3
Patient DOB 01/07/1954
Accession & 12345
Study Date 05/09/2008

Right Left

Volume of Fibroglandular Tissue (cm') 321 36.7

A Volume of Breast (cm') 5350  601.6
Volumetric Breast Density (%) 6.0 6.1

%% ¢ 4 '
& 1.5mGy(M) | == 19.2 kPa L e
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Breast density assessment is subjective!

75% Gray 50% Gray 25% Gray White
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How much variability is there in how radiologists classify breast

= density?

100

Data from 83

radiologists from
Vermont, University of
Pennsylvania,
Dartmouth-Hitchcock,
Brigham & Wc
Hospital networks

Percent

Sprague, Herschorn, Weaver, et

al.
2016 Annals of Internal Medicine

Radiologist (n=83)
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Density readings may change year to year
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A Inter-observer agreement 49% of time in BCSC.
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Density distribution is different at different ages

— and body weights -

A74% of women in their.406s
A36% of women in their.7006s
ABreast density varies over
A Average decline in density over 10 years was 11%

A Breast density varies with amount of fat.

———— e Mariétte Lokate et al. Am. J. Epidemiol. 2013;178:101-109
Universityof Vermont
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Masking effect

Having dense breasts is the #1
cause of a missed cancer
diagnosis on mammography.
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47 year old, screening 48 year old, new palp lump
2010 2011 (interval cancer)




Which women with dense breasts are at highest rlsk <f
for a false negative screen? _
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Almost entirely Scattered  Heterogeneoushy Extremely dense
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Density and Risk of Breast Cancer
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Increased risk

A Multiple studies show breast density is itself a risk factor
for breast cancer.

A ED breasts 3-4x likelihood of cancer compared with EF.
A But ED (10%) and EF (10%) of population.

A Most women have SF or HD.

A Comparing HD with SF: only 1.2 to 1.5x likelihood.

A Comparing ED with SF, 2.1 te 2.3x likelihood.

Breast density and breast cancer risk, a practical review; Wang et al, Mayo Clinic Proceedings, 2014
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Relative Risk Putting risk into perspective
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Mammographic Sensitivity

A98% in women O 50 with fatty b

A 30-69% sensitivity in women with dense breasts, particularly
low if < 50 or at increased risk

Kerlikowske et al JAMA 1996:276:33-38
Kolb et al Radiology 2002;225:165-175
Mandelson et al INCI 2000;92:1081-1087

"Fatty Breast ‘Scattered 'Heterogeneously "Extremely
Tissue” Density” Dense" Dense"



BI-RADS

@ The breasts are heterogeneously dense, which may
& obscure small masses

Pl The breasts are extremely dense, which lowers the
Vi) sensitivity of mammography
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Legal requirement for radiologists to
directly inform women about breast dénsity
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The History of Breast Density Reporting
Legislation:

A story of patient engagement and
activism
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Dr. NancyCappellg PhD

Had no relatives with breast cancer, ate healthy, exercised,
did monthly self exams

Went for yearly checkups and yearly mammograms

Nancy felt a lump weeks after a normal mammogram and

was diagnosed with stage |lIC breast cancer with 13 lymph
nodes!
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How did this happen?

APhysi danawyou lfave dense breast tissue.0
A N a n c What ddesctliatnsean?’h at mean ? 0

APhysi dhisanmakes fi more difficult to detect
cancer on mammography.o

A Na n c YoukndwnWhy @idntI?y di dnot | ?

A Why??! Whyywasnt Itold?t | t ol d?
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So Nancy became an activist
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A Went to radiologists, physicians
A Went to CT legislature

A Went to the public and women around the country and
around the world!

A Goal: Reduce the incidence of advanced
breast cancer diagnosis for women with
dense breasts!
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*4 Select Language | ¥ DONATE . CONTACT . ADVOCACY -

Vou D 2
Are it ENSE@ ABOUT  STORIES DONATE  NEWS & EVENTS  RESOURCES  BLOG  CONTACT
exposing the best-kept secref

-

ucing Advanced Disease is 1

redictor of Reducing Breast
r Mortality
‘ KNOW YOUR BREAST DENSITY >>
PO What is Dense NEXT
(  WHATDO1DO? HOW DO | KNOW?

Breast Tissue?

Dense breast tissue is comprised of less fat and more connective tissue which appears white
on a mammogram. Cancer also appears white thus tumors are often hidden by the dense
tissue. As a woman ages, her breasts usually become more fatty. However, 2/3 of
pre-menopausal and 1/4 of post menopausal women (40%) have dense breast tissue.
Radiologists have been reporting a woman's dense breast tissue to her referring doctor for



Uics 3
WRITE CONGRESS
Are DENSE.? m ABOUT D.E.N.SE® FEDERAL DONATE DENSITY

(STATE
EFFORTS)

ADVOCACY

because your life matters™

Giving Women with

Dense Breast Tissue
access to Early Detection.

NEWS » RESOURCES »

Connecticut Women's Hall of Fame honors Breast Screening Tools for Dense Breasts
Dr. Cappello with Dr. Kathy Schilling
More >> More >>

Mayo Clinic For Innovation Talks Dense
Breasts with Dr. Cappello

More >>

Are You Dense Brochure: A Must-Have
Resource in Spanish, English, French &
Japanese

More >>

Are You Dense Inc. Launches
Hispanic/Latina Breast Health Program
More >>

Dr. Cappello’s Published Article in JACR -
Decades of Normal Mammography Reports -
The Happygram

More >>

VIDEO: Dr. Cappello on Capitol Hill Speaking
to Senate Staff

Dr. Cappello's Blog Post: Sealing the Cracks
of Breast Cancer Screening: The
Connecticut Experiment

More >>

Density Reporting Bills Championed by
Legislators/Dr. Cappello testifies in Lincoln
NE in support of Cheri's Law

More >>

Joan Lunden joins Dr. Cappello at FDA
meeting to standardized the reporting of
dense tissue to patients.

More >>

BILL

FACTS

Breast Density is one
™ of the strongest, if
~ not the strongest,
predictor of the
failure of
mammography
screening to detect
cancer. (
— Mandelson ef 3/ 2000

STATE MANDATORY BREAST
DENSITY NOTIFICATION

KEY:

PINK: Enacted Law

RED: Introduced Bill

BLUE: Working on Bill

WHITE: No Action

BLACK * : Insurance Coverage Law



® Map Legend
I 9 Some density notification required (30 states)

B R E A S T—i mo Effort for inform/education; notification not required

DenseBreast-info.org - Active bill [l Inactive bill/no notification enacted
[ ] state with insurance coverage

AK

© 2015 - 2017, DenseBreast-info, Inc.
Revised 18 August 2017




VERMONT

Effective date: This act shall take effect on July 1, 2016 and shall apply to exams performed
on or after January 15, 2017.

Who receives: Every patient must receive information that identifies the patient's individual

breast density classification. Patients with heterogeneously or extremely dense breasts must
receive the notification below.

How informed: In the letter sent to patients after their mammograms.

Notification required:

The summary of the mammography report shall include a notice substantially similar to the
following: "™Your mammogram indicates that you have dense breast tissue. Dense breast tissue is
a normal finding that is present in about 40 percent of women. Dense breast tissue can make it
more difficult to detect cancer on 3 mammogram and may be associated with a slightly increased
risk for breast cancer. This information is provided to raise your awareness of the impact of breast

density on cancer detection and to encourage you to discuss this issue, as well as other breast

cancer risk factors, with your health care provider as you decide together which screening options
may be right for you.”




Mammography Is not a perfect test!

Every day, there are women are being diagnosed with
an advanced breast cancer after finding a lump; often
soon after a normal mammogram.
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The heart and science of medicine.
UVMHealth.org/MedCenter

Given the masking effect and
inreadgeerals.ed r i ské

I's clear that mamamobgraphy s hot ma mmgofg r
performing well for women with dense
breasts.

Should women with dense breasts have
something else besides mammograms?
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How can we improve cancer
detection?




A perfect diagnostic test identifies the uwwrean ogwedcene:
affected individuals only

@ Affected
© Nonaffected
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In reality, tests are not perfect

@ Affected
© Nonaffected




Definitions
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A False positive: A screening test that says you might be
affected when in reality you are not

A False negative: A screening test is normal but you really
have the disease

A Call back rate: the number of patients called back from a
screening test: most will be false positives but some will
be true positives

A Cancer detection rate: the number of cancers detected
per 1000 women screened
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False positive

Test says | have the
disease but in reality |
donot

have |t he

Type I error
(false positive)

You’re
pregnant

False negative

Test says |
i sthe gigegse butin
reality | do

Type II error
(false negative)

< / B>
L

1 [ You’re not
£ pregnant
- : ‘\7 p——
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For every 1,000 women who have a screening mammogram

will return for additional 6 1
mammogram and/or ultrasound
due to something seen in the out of the 1,000

initial mammogram

: will have the additional imaging and -
Call BECK Tate] """ """ 1 find nothing is wrong :
breast E--------I-----IlIIIIIIIIIIIIII
* cancer is ‘
3 20 T
out of the 1,000 this way o‘ 1 9
the cure L

will find what was seen in the imaging :
is likely not cancer and return in 6 rate ts
months to keep watch on the finding very high

out of the 1,000

will have a minimally
invasive needle biopsy

®© 00 ncer detection rate |

To learn more about the benefits
and risks of annual mammography,

out of the 1,000 visit MammographySavesLives.org.

]
*  will be diagnosed with breast cancer

L- ™
*This will be lower for women who have had prior mammograms and higher for MOm mOg rOphysaveS IVes
women who are having their first mammogram. ... one of them may be yours



Available supplementary screening methods

e

A 3D mammography (DBT, tomosynthesis)
A Whole breast ultrasound

+~ Handheld

~ Automated

A -MRI
A -Abbreviated MRI

A Molecular imaging (BSGI, MBI)

A Contrast enhanced mammography
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Digital Breast Tomosynthesis

A Tissue superimposition hides
pathologies in 2D

A Tissue superimposition mimics
pathologies in 2D

Universityof Vermont Courtesy Hologic, Inc.
MEDICAL CENTER




DBT Improves Visibility by Reducing Tissue

‘“l“ | sinn lsolated in 3D

Universityof Veri
MEDICAL CENTER

Courtesy Hologic, Inc
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DBT
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A DBT increases cancer detection (10 - 40% increase in
cancer detection!)

A DBT decreases false positives (20 - 40% decrease in
callback rate!)

Net result: more cancers detected with rewer failse
positives!
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Does tomosynthesis improve screening

erformance?

UVM in collaboration with Dartmouth, University of
Pennsyl vania, and Brigham & W

A Overall
I DBT had lower recall rate (8.7% vs. 10.4%)
I DBT had increased cancer detection rate (5.9 vs. 4.4 per 1000)

A For women with dense breasts
i DBT had lower recall rate (10.3% vs. 12.6%)
I DBT had increased cancer detection rate (6.8 vs. 4.7 per 1000)

Conant, Beaber, Sprague, Herschorn, Weaver, et al.
2016 Breast Cancer Research & Treatment
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Is the increase in cancer detection significant

— across all breast densities? -

A Yes for fatty breasts &

A Yes for scattered fibroglandular breasts &

A Yes, yes and yes for heterogeneously dense breasts &
O D!

A Not significant for extremely dense breasts [

But DBT still improves recall rate in extremely dense breasts

Breast Cancer Screening Using Tomosynthesis and Digital Mammography in Dense and Nondense
Breasts Rafferty et al; JAMA. 2016;315(16):1784-1786
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60 year old with non-dense breasts

|




