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Is screening effective in reducing mortality?

* Screening reduces breast cancer mortality 15%-20%

* Women 40-59 y: reduction in breast cancer mortality smaller magnitude and
less statistically significant

* Women 60-69 y, reduction highly significant
* Women 70-74 y, reduction has not been shown to be significant

* As much as two-thirds of the reduction in breast cancer mortality
could be explained by improved treatment and not early
detection (Welch, NEJM, 2016)

* Screening has not been shown to reduce all-cause mortality ®

Are the findings of ‘old” RCTs

still relevant?

Many of the RCTs were conducted in the 1970-80s.

Treatment of breast cancer has improved
substantially since then.

Argument is that earlier diagnosis may no longer be
particularly relevant.

Mammography technology has also improved and
can now detect tiny breast abnormalities
(calcifications) that are benign

But there is controversy?
Why?

How good were the studies?

VIEWs & REViEWS
What are the harms of breast cancer e
screening? i O

Har
i doath caused by treatment is Included

Are the findings from old RCTs still relevant
given treatment improvements?

What are the harms?

* False positive results
* Unnecessary follow-up tests and biopsies (IARC estimates 20%)
* Anxiety and psychological distress

* Overdiagnosis
« Cancer that would never have progressed to clinical importance
in absence of screening (20-50% of screen detected tumors)
* Harms of treatment without any benefit
* Once a cancer is diagnosed, no way to determine whether it is a
case of overdiagnosis

« Radiation exposure (may be a small risk)

How good were the studies?

Concern about methodological quality of
some of the RCTs

Varying emphasis put on the importance of
these (e.g. Cochrane vs UK Review)

But....they are still the best evidence we have
now.

Harms of Breast Cancer Screening:
US Preventive Services Taskforce Report, 2016

1. False-positive results higher with annual vs. biennial screening (61% vs.
42%)

2. Biopsies higher with annual vs. biennial screening (7% vs. 5%)

3. Overdiagnosis rates estimated to range from 0% to 54% in 29 studies

4. Women given false-positive test results report more anxiety, distress
and breast-cancer specific worry (80 studies)

5. Some women experience substantial pain during mammography (1-
77% in 39 studies; 11-46% decline future screening)

6. An estimated 2-11 screening-related deaths from radiation-induced
cancer per 100,000 women using digital mammography [
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State of Affairs for Breast Cancer Screening in the US

* Mammography Screening is Mired in controversy, uncertainty
* When to start, how often to screen, overdiagnosis
 Based on data that is 30 and 40 years old

* Impacts everyone

* Opportunity for improvement!!

* Build a sustainable infrastructure to address a critical health issue that is resource
intensive

Old Paradigm: inexorable progression
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Breast Cancer Screening: What It Can Be

* Based on advances in:
* Risk-assessment
« Biology

* More effective at finding “relevant” cancers
* Integrated with prevention

* More cost-effective: Aggregate costs for US
« >$10 Billion->$5 Billion with greater value

* Personalized

Increase in breast cancer rates driven
by detection of early (localized)
cancers
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Dr. Karsten Jorgensen, Chief, Nordic Cochrane Center

“The breast cancer findings also point to another flaw in existing screening
strategies. They are built on centuries-old definitions of cancer and equally
unchanged views on how best to treat them. Back then all tumorous growths
were assumed to be fast-growing and potentially lethal, and therefore needed
to be removed. But, says Jorgensen, “we shouldn’t treat all cancers the same
way because they are not the same. Our knowledge of cancer biology tells us
that breast cancer represents a spectrum of really different cases of cancer that
behave in very different ways. And sadly screening is not good at picking up
those cancers that we really want to pick up.”

Time Magazine, 2017

New Paradigm: Variable Progression
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New Paradigm:

Breast Cancer is not a single disease
Tumor progression and Beneflt (lack of) from Screening

Sersening

Potential
Harm

X Gancer detectsd

IDLE Tumors

Design: Preference-Tolerant Randomized Trial

Enroliment Goal:

100,000 women across
Athena network and partners

Eligibility Criteria:
¥ Women 40-74

¥ No prior history of breast 1
cancer or DCIS

Randomized Cohort Observational Cohort

Randomize

Annual
Screening

Personalized
Screening

Personalized
Screening

Annual
Screening

adapts over tim

Guiding principles

* No woman will be screened less aggressively than existing
recommendations from major professional societies

* Minimize false positives
* Minimize interval cancers
* Minimize incidence of Stage IIB and higher disease

* Women with known deleterious mutations in hereditary breast cancer
genes will be screened according to National Comprehensive Cancer
Network (NCCN) guidelines

* Screening recommendations will be practical and scalable

Shieh JNCI 2017

Recruitment Funnel
As of Wed, June 20t

23,025

Registered (#)
14198  62%
11,540  50%
WISDOM Site Metrics

Wiﬂd(?m/ Study Aims
Determine if personalized screening
(as compared to annual screening) provides:

1. Equal to or better patient safety

2. Less morbid =
3. More accepted by women

4. Prevention enabling 1—
5

. Better healthcare value

Summary

Breast cancer screening:

1. has resulted in detection of smaller tumors but not reduced the
incidence of metastatic disease.

2. studies we rely upon for evidence are outdated but showed a reduced
risk of breast cancer mortality of 14% for women in their 50s and 33%
for women in their 60s.

3. can cause harms (false-positive results, biopsies, anxiety, distress, worry
about breast cancer, radiation exposure).

4. has not improved to incorporate our advances in knowledge about
breast cancer biology.

WISDOM is designed to test a new way!
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Wigdom
Wisdom Collaborators

* UC California/UC Colleagues

* UCSF: Laura van ‘t Veer, Jeff Tice, Elad
Ziv, Bob Hiatt, Celia Kaplan, Amie
Blanco, Christina Yau
UCI: Hoda Anton-Culver, Kathy Larson

UCSD: Barbara Parker, Andrea LaCroix,
Lisa Madlensky

UCD: Sandy Borowsky, Josh Fenton

UCLA: Arash Naeim, Neil Wenger,
Annette Stanton

athena

Sanford Health
* Melinda Talley, Andrea Kaster, Sharon
Hunt, Kathy Hanish
Karolinska
* Martin Eklund
Massachusetts General
* Karen Sepucha
Berry Consultants

« Kristine Broglio

Grants Funding:
* RWJ Wisdom Planning Grant

+ PCORI- Pragmatic Trial Award eb<rt Wood Johnson Fousdion
* U01CA196404-Elucidating the Molecular and Contextual Basis for Indolent Tumors and the Tumor,
Immune Microenvironment of High lesions (2015-2020)

L ®
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UCsr UCLA

The Wi¢dom Study

Progress and updates
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The Wisdowm Study:

Personalized Screening Arm

Mammogram ~
“breast density (

Athena Health -
Risk Model:
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WQSdo W Risk Thresholds & Screening Strategies Publications
* Wisdom Study Commentary: Nature Breast 2017
Age 4049 Age 50-74 https://www.nature.com/articles/s41523-017-0035-5
No screening | 5-year absolute risk < 1.3%
at this time
Biennial 5-year absolute risk = 1.3%" All women (if life expectancy exceeds 10 * Risk Thresholds: JNCI 2017
i ki d htt| ‘academic.oup.com/jnci/article-lookup/doi/10.1093/jnci/djw290
Annual Extremely dense breasts (BIRADS d) on Carriers of ATM, PALBZ, or CHEK2
mammogram' | prior mammogram mutations”
Carriers of ATM, PALBZ, or CHEK2 * Coverage with Evidence Development: Health Affairs Blog 2017
mutations without positive family history for
) | breast cancer® 1 http://www.healthaffairs.org/do/10.1377/hblog20170314.059181/full/
Annual Carriers of BRCA1/2, TP53, PTEN, STK11, or CDHT mutations
frarimodram | Carriers of ATM, PALB2, o CHEKZ mutations with a posilive family history of breast
adjunctive | =00 ® ™
|
History of therapeutic chest irradiation between the ages of 10-30 years
S-year absolute risk 2 6% 35

Shieh INCY 201

Is there a Molecular definitlon of “Indolent”
70 gene Prognosis Signature: “Ultra-low Threshold

o

70 significant prognosis gene:

Fotncolent i
EriowRisk
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> Breast Cancer Speclfic
Z o Survival (BCSS) of
§ Transbig- Test Data set

Time to Breast Cancer Death (years)

van't Veer et al., Nature ,2002

25% of screen detected tumors in MINDACT are Ultralow risk Vant Veer




