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Mammography Screening is
Controversial: Should it be?

~ ' ¢« What fuels the debates?

— Overall and age-specific
benefits and harms

— RCT evidence vs. modern
observational data

— The existence and
guantification of overdiagnosis

— False positives

— The relative contribution of
early detection vs. therapy to
deaths prevented

— Costs to Society




Measuring Benefits

Selectively Choosing Your Numbers
in the Orchard of Research



The Evolving Evidence for Mammography
Screening—the Randomized Trials

Evaluation of Periodic Breast
Cancer Screening With Mammography

Methodology and Early Observations

Sam Shapiro, Philip Strax, MD, and Louis Venet, MD

ing with mammography Cancer detection programs have for years em-
eing evaluated to deter- phasized the importance of early diagnosis in
brns.t cancer moﬂlﬁtg breas[: cancer. Pmponentg _of penodxc p_h_ysical

T W - — - 0 — -
P W Vot d -
-

JAMA

pnt | o nne | rernnes | rapccounes | o | nesess | tesins
Pariodic Eraast Cancar Scraaning in Reducing
Mortality From Breast Cancers

s

Abs ‘.."‘,'

Randomised controlled tral of mammographic screening in
women from age 40: results of screening in the first 10 years
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Canadian National Breast Screening Study:
1. Breast cancer detection and death rates
among women aged 40 to 49 years

Anthoay B. Miller, MB, FRCP; Coroelia J. Baines, MD, MS¢; Teresa To, PhD; Claus Wall, MSe

Objectives: To evabiate the eflicacy of the combisation of annusl screcnisg with
mammography, physical examination of the breasts aad the teaching of breast
selfexsmisation in reducing the rate of death from bresat camoer anwoog wamen sged 40
0 49 years oa entry.

Desipn: Individusily randomized conteolled tnal,

Cancer Sreening Eva of Cancer Research, Brookes Lawley Bulding (5 Coswald Road, Sutten, Surey
Bmaxt S Rucknal Road, Nottegham NG5 [PB, LK “lands Beast Sreening, Diggne

Cenve, Stoughton Rod

S Moss™', | Thomas', A Evans®, B Thomas® and L Johns' (writing committee) for the Trial Management

f
!
i Group‘
|
|
|
|
|




RCTs of screening mammography:
Overall results in terms of breast cancer mortality

Swayid : RR (95% CI)
Canadian NBSS-1 !
‘ Canadian NBSS-2 | 1-82 (8-5732. 1-4313)
Edinburgh . .02 (0.78, 1.33)
HIP ——— 0.71 (0.53, 0.95)
i ! 0.77 (0.62, 0.97)
‘ vamor T 0.69 (0.56, 0.84) -
Malmo-2 — 0.82 (0.67, 1.00)
Stockholm PR F— 0.64 (0.39, 1.06)
Gothenburg | 0.91 (0.65, 1.27)
UK Age Trial 0.76 (0.56, 1.04)
k : 0.83 (0.66, 1.04)
1
overal ! 0.79 (0.73, 0.86)
I
1
1
|
:
|

0 1

Overall RR = 0.79 (95% CI: 0.73, 0.86)

Tabar, et al. Breast J, 2014 Heterogeneity p=0.3



The Swedish Two County Trial—the
Importance of Long Term Follow-up (29 Years)

* 133,065 women ages 40-47

Swedish Two-County Trial: Impact

of Mammographic Screening on
Breast Cancer Mortality during
3 Decades!
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randomized to screening or usual
care
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— No physical exam

15t mortality results published in
1985



 Two important points:
1. Very long term follow-up Is necessary to measure the

full benefit of breast cancer screening

2. With long follow-up, the number-needed-to-screen to
save one life steadily improves

Table 3

Local End Point Committee Data: Breast Cancer Deaths Avoided and Number of Women Needed to Screen for 7 Years to Prevent One
Death according to Follow-up Time

Time between Randomization Deaths from Breast Expected Deaths Deaths Prevented No. of Women Needed
and Follow-up {y) RR* Cancer in ASP Group in ASP Group? in ASP Group to Screen*

10 0.74 (0.57,0.98) 206 217 71 922 (515, 4410)

15 0.70 (0.56,0.87) 284 408 124 526 (351, 1055)

20 0.70 (0,57, 0.85) 324 465 141 464 (316, 871)

25 0.70 (0.57,0.85) 347 497 150 436 (297, 815)

29 31% fewer deaths 351 509 158 414 (286, 748)
* Numbers in parentheses| After 29 years

t Expected deaths if the ASP had the same mortality rate as the PSP, calculated by dividing the observed deaths by the RR (eg, at 10 years, 206/0.7435 = 277 expected deaths).

Radiology June 28, 2011 110469



The Evolving Evidence for Mammography Screening—
Beyond the RCTs: Trend Studies, Incidence-Based
Mortality Studies, Case Control Studies

theguardian
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Latest research conciudes benefits of mammograms far
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ORIGINAL ARTICLE
The impact of mammographic screening on breast cance
mortality in Europe: o review of observational studies
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Breast cancer mortality after screening mammography in British Columbia women
Andrew Collaman'®, Nore Phillips', Lindu Warres®™ and Liss Kan®

" Seevelllance and Outvomes Uae, Beisish Codamalve Caneer Agency, Viesvawer, BC, Canads
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Quantification of the effect of mammographic screening on fatal _‘
breast cancers: The Florence Programme [990-96




BM]

BMJ 2011,343:d4411 doi: 10.1136/'bmj.d4411

Trend Studies are Deceptively Intuitive
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Methodological problems with the evaluation of the
effectiveness of screening based on population trends

« No data on exposure to mammography

* Not al women who develop breast cancer are invited to
screening or attend screening

» No adjustment for different baseline incidence rates
« No adjustment for incidence rates over time

* No adjustment for time to introduce screening

* No dataon the quality of mammography

 |nadequate duration of follow-up (screening & follow-up period
are too short)

« Single biggest problem--Contamination of mortality trends
with deaths due to incidence before screening was
Introduced



Contamination from breast cancer deaths in the post-screening
period attributable to a diagnosis in the pre-screening period

Froprotion

Figure 2 Proportion of breast cancer deaths 1978-87, Kopparberg, from
tumours diagnosed inthe perod
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In a 10 year period
following the
introduction of
screening, more
than 50% of the
breast cancer
deaths will be
attributable to a
diagnosis before the
start of the period

These are deaths
that could not have
been influenced by
screening.




Incidence Based Breast Cancer Mortality among
Participants in the Norwegian Breast Cancer Screening
Program, 1996-2010

Originial Articie

Breast Cancer Mortality in Participants of the Norwegian StUdv population
. mscos ki N Women born 1927-1959 who received an invitation to the
T —— Norwegian Breast Cancer Screening Program, 1996-2009

N=716 228

Exclusion (n = 16 600)
Women diagnosed with breast cancer before postal date of invitation: n = 14 149
Women registered as emigrated or dead at postal date of invitation: n = 2451

ErWORD:
s e g ey Ny e 4

N =699 628 women

e Screened cohort Non-screened cohort
4 814 060 women years 988 641 women years
T s s Malignancies located in the breast: Malignancies located in the breast:
ST o DCIS: n=1997 DCIS: n=143
o Invasive: n= 13 162 Invasive: n= 2055
Other cancer located in the breast: n= 43 Other cancer located in the breast: n= 27
Death (1996-2010): Death (1996-2010):
Breast dancer death: n=998 Breast cancer death: n= 392

Hofvind, et al. Cancer 2013;119:17



Crude cumulative breast cancer mortality rates for screened and
unscreened cohorts among women invited to the Norwegian
Breast Cancer Screening Program, 1996 to 2010.

= Non-screened cohorts (1896-2010) -=@-- Screened cohorts (1996-2010)

1000 -

Note—In this analysis
there are no deaths
from cases diagnosed
before 1996

800 -+

600 -

400

200 -

Crude cumulative mortality rate ratio per 100 000 women years

o

Yearssince inclusion in the cohorts

Fifteen years after the start of the program, the screened cohort had 43% lower
breast cancer mortality rate compared with the unscreened cohort.

Hofvind, et al. Cancer 2013;119:17




Disparities in the estimates of benefits and harms
from mammography: Are the numbers really that
different?

MANAGEMENT PERSPECTIVE

Real and artificial controversies in
breast cancer screening

Stephen W Dulty™, Tory Hsiu-Hsl Cher?, Robest A STithy,
Ay Ming-Fang Yen' & Laszio Taber®

" Mammographic saeesing prevents deaths from beeast cancer and can be recommended.

= When expressad in terre of breast cancer mortality in women of average UK risk, screened regulsly
from the age of 50-69 years, the major reviews indicate o reduction in breast cancer martality in the
range of cne ife swved per 64-257 women screenad,

= Offering screening on the bozizof age (starting at either 40 or 50 yeard) is an effective strategy.

= There iz zcope for varying the surveilance regimen (including the imaging technology) based on family
history or breast deraity.

I Practice Points

SUMMARY  Weo review the apparent disparities batwsen different reviows of the offects
of mammographic saeaning cn mertality from broast cancer and overdingnosis. When
reults of sach raviaw are exprassad with respect to a commen pepulstion and 3 commen
basaling, al find a substantial mortality banafit and variation among estimates is minor.
There ara gnmmd saraaments about overdisgnesis, but methods that take account of
laad time and undsrlying inddenca trends yiald estimates of overdiagnosis that are modest
and ar outwsighed by the mortality berefit. Thera is potential for individualized scroening
regimans, particularly with respect to braast density.

In chis papee, we give oue penpective oo eccent  of cancee thae weald not have beco disgnared in
debates shout beesse cancee scrczning, bused  the pasients lifceime if sereening had ot taken
oa cur wnap«mm.u cvwledge of the  place 6. A muber of ecese sbcrvational sud.-
sescarch liscrmure. Jt i penceally scocpted chat E o Aendvs Bol loa e e gl
scscening with mummogrphy preveats deike - tereas of soducing moetality ruses ox late siage
froen breast cancer, skhouch debace coarinues  discure, a0 high e of oveelingnors 56,
abeur the sbscluss size of the meetality benefz  Thea: have achicved  high profic in the mas
confrcd and che consomiace rks ssociaved  mdisand simulacd octhe dehacs 28, Othee
B A oo T W we UEDy B S e F..mn,umh,...
m.s‘gu,p.m,a...xm,m imves  and eni scsccniog, this intenctive of sctaiag
dingimats, defined us the disgaeeis by sceocnicg  0d consempeesncos chsages tn therpy. and
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Recent estimates of the
absolute benefit of
screening vary as much as
20 — fold

If most estimates derive
from the same studies, why
are the differences so
great?

Source: Duffy SW, Chen T HH, Smith RA, Yen A MF, Tabar L. Laszlo Tabar.
Breast Cancer Manage. (2013) 2(6), 519-528



Quoted absolute benefits (NNS & NNI) to prevent 1
breast cancer death reveal a ~ 20-fold difference

No. needed Follow-up
to screen period (years)

UK review (2012) 180* 25

USPSTF, depending on age 377-1904t ~ 15
(2009)

Nordic Cochrane Review 2000t 10

(2011)

EUROSCREEN (2012) 111* 30

*Number of women needed to screen (NNS) for ten rounds to prevent one
breast cancer death
TNumber needed to invite (NNI) to screening



When measuring the effectiveness of screening, are we
interested in measuring the benefit of an invitation to
screening, or actually being screened?

Invitation?

This is the
same as
getting a

mammogram,




Number Needed to Screen (NNS) vs. Number Needed
to Invite (NNI) to Prevent 1 Breast Cancer Death

Age Group Swedish data USPSTF
(NNS)* (NNI)2
Overall 464 ‘12241
40-49 726 1,904
50-59 260 1,339
60-69 198 377

INumber Needed to Screen (NNS) Every 2 Years (40-49—18 mos.) for a Period of 10
Years, with 20 Year s of Follow-up, to Save One Life. Source: Tabar, et al. Two County
Trial, 2011

2Number Needed to Invite (NNI), estimated from RCT data with variable screening
Intervals, variable screening rounds, different rates of adherence and non-compliance,
and variable periods of follow-up (14 yrs.) Source: USPSTF, 2009



Disparities in the estimates of benefits and

harms from mammography

We assessed whether estimates of absolute
benefit represent....

(1) genuine differences in the true estimate of
benefit, OR

(2) differences that mainly are due to such factors as
relative risk, NNI vs. NNS, follow-up time, and target
population

e We converted all four estimates to the same scenario
as used in the UK Independent Review, i.e.,

— the effect of screening for 20 years from the age of 50—-69
on breast cancer mortality at age 55—79 years, in a UK

population.




UK Independent Review of Breast

Cancer Screening---Marmot Report

The benefits and harms of breast cancer
screening: an independent review

A report jointly commissioned by Cancer Research UK and the Dapartment of Health (England)

Outober 2012,

MG Marmot™’, D G Altman®, D A Camaron™, § A Dewar”, S G Thompaon®, M Wil
Panel on Breast Cancer Screening
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UK Independent Review of Breast Cancer
Screening—Estimate of Absolute Benefit

* In the UK, women ages 50-70 are
Invited to screening every 3 years

ey e e+ Apply the relative mortality of 20% to

-~ the observed cumulative absolute risk

of breast cancer mortality over the ages

55—79 years

 Results:

— For every 235 women invited to
screening, 1 breast cancer death
would be prevented

— For every 180 women screened, 1
breast cancer death would be

Source: Marmot, MG, et al. BJC, October 2012 P revented




The Cochrane authors downgrade the RR based on
judgments about the quality of the randomization

 “The RR for all seven
trials combined was
0.81 (95% CI 0.74 to
0.87).”

« “But If we assume the
COLLABORATION" effect is 15%, it means
that for every 2000
women invited for
screening throughout
10 years, one will avoid
dying of breast cancer.”




The Nordic Cochrane Review

« Estimate of absolute benefit Is based on:

— 20% reduction in breast cancer mortality,
(downgraded to 15%), based on invitation to
screening among women ages 40-74

— The screening period and follow-up period
are contemporaneous, i.e., a single 10 year
period

* Thus, 1 breast cancer death prevented per 2000

women ages 40-74 years invited to screening
(based on variable attendance from the RCTS)

Source: Cochrane Database Syst Rev. 2013;6:CD001877



Extrapolation of the Cochrane estimate

* Apply —
— the observed 20% mortality reduction vs. conjectured 15%,
and estimate NNS vs. NNI

— Now, the NNS to prevent 1 breast cancer death = 1,000
* Next —

— follow 20 years instead of 10 years

— Now, the NNS to prevent 1 breast cancer death = 600
* Finally —

— the Cochrane estimate was derived from trials dominated

by ages 40-49 (Malmo and NBSS). Using the UK age
distribution for women ages 50-69

— Now, the NNS to prevent 1 breast cancer death = 257



Adjusted absolute risk estimates of the number needed to
screen to save one life based on UK Review Standard*

No. needed to No. needed to
screen*/invitet screen (adjusted)
(original)
UK review (2012) 180* 180
USPSTF, depending on age 377-1904% 193
(2009)
Nordic Cochrane Review 20007 257
(2011)
EUROSCREEN (2012) 111* 96

* Original estimates are adjusted to the same scenario used in the UK Independent
Review, i.e., the impact of screening UK women ages 50-51 every 3 years for 20
years on mortality in women ages 55-79.



Overdiagnosis and False Positives



Overdiagnosis

 Overdiagnosis- is diagnosis by screening of cancer that
never would have arisen symptomatically in the person’s
lifetime, and never would have been detected if
screening had not taken place

* Estimates of overdiagnosis associated with
breast cancer screening range from 0 to >
50%

* To estimate overdiagnosis, we must examine
Incidence rates over time, and adjust for:

— Pre-existing trend of increasing incidence
— Lead time

— Estimates of the relative contribution of DCIS
VS. Invasive disease



Overdiagnosis Estimates Based on Adjustment
for Incidence Trends and Lead-time

O Only invasive M In sifu and invasive
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Puliti, et al. JIMS 2012;19(1)



10 Year Probability of a False Positive Exam Based on Age
at First Mammogram

60

Ansals of betersed Nedicine I Oocmar Rarancn

Comulatve Probabirty of False-Postres Recall or Biopsy

Recommendation After 10 Years of Screening Mammegrapty

owres 40

s A Mt W0 G nbmm M Do | Sy M B C i, S0 W S W
]

® Annual

prmer AR
- . - s " - -

e e e

et Vv Wbl @ b i s - . .
e s e 7 M Biennial

- A Ay

L R e e I
B e L e e

R WA w— - — . w—
— g T 0 v — gy T
I etttk b e P St
——

g Satutn of cutnd bund cvun

. e p— e p— -
S et T 40-49 50-59
—-—— . e - — e -~ - -

o & Pk s Sl el 2t ke Sl A Gonsy Lunbng Lusm tmas Conas &

S, Whet Ay, gt & A6 1 A, W e

W Ry N ey & d | p— - e - -

o ey T - " SN SRewe & 4 940 0 r II

P s & o s g e s vt e i st 1 b s
g vioted bigh vomerad wrer g e

e —— e

* False-positive recall probability:
— 16.3% at first mammogram
TR — 9.6% at subsequent exams
7+« Pprobability of false-positive biopsy
recommendation:
— 2.5% at first mammogram
— 1.0% at subsequent exams

328




Consequences of False Positive Mammograms

Sxwach

e * Objective: To measure

Consequences of False-Positive Screening Mammograms .
L e the effect of false- positive
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Consequences of False Positive Mammograms

* False-positive mammograms were

S
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« There was no measurable health
utility decrement.

» False-positive mammograms
iIncreased women'’s intention to
undergo future breast cancer

- screening, and did not increase

e their stated willingness to travel to
avoid a false-positive result.
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Decision Aids for Shared and
Informed Decisions

The Devil is in the Details



Estimates of absolute benefits & harms of
mammography often are miscalculated

SAMATATENT PALE. | Prowantive Meckna

Breast Cancer Screening: Benefits and Harms

Breast cancer is the second most COMMON CaNCeT

among women in the United States.
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Use of a decision aid including information on overdetection @ ®
to support informed choice about breast cancer screening: o
a randomised controlled trial

JolynHersch, Alexandra Barratt, Jesse Jansen, Les Irwig, Kevin McGeechan, Gemma Jacklyn, Hazel Thornton, Haryana Dhillon, Nehmat Houssami,
Kirsten McCaffery

e New South Wales,
Australia

* Women ages 48-50

* Women were
randomized to receive
the standard decision
aid, or a revised
decision aid that
included overdiagnosis




Here, false positives & overdiagnosis are
overestimated, and lives saved are cancer risk are
underestimated
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Use of a decision aid including information on overdetection @ “x ®
to support informed choice about breast cancer screening: o
a randomised controlled trial

JolynHersch, Alexandra Barratt, Jesse Jansen, Les Irwig, Kevin McGeechan, Gemma Jacklyn, Hazel Thornton, Haryana Dhillon, Nehmat Houssami,
Kirsten McCaffery

Intentions about having breast screening Intervention Control
Intending to be screened (definitely or likely) 308 (74%) 363 (87%)
Definitely will 197 (47%) 268 (64%)
Likely to %)

Unsure 69 (16%)

42 (10%)

30 (7%)
26 (6%

Not likely to, or definitely will not

In the baseline questionnaire, both the intervention group and
control group were equally likely to attend screening.

After the intervention, 26% vs. 13% were unsure, not likely, or
definitely would not attend screening




Use of a decision aid including information on overdetection @ “x ®

to support informed choice about breast cancer screening:
a randomised controlled trial

JolynHersch, Alexandra Barratt, Jesse Jansen, Les Irwig, Kevin McGeechan, Gemma Jacklyn, Hazel Thornton, Haryana Dhillon, Nehmat Houssami,
Kirsten McCaffery

Balance of decision aid

Clearly slanted towards screening

A little slanted towards screening

Completely balanced

A little slanted away from screening

Clearly slanted away from screening

Decision aid was clear and easy to understand
Strongly agree

Agree

Neither agree nor disagree

Disagree or strongly disagree

Found decision aid helpful in making decision
Strongly agree

Agree

Neither agree nor disagree

Disagree or strongly disagree

39 (9%)

47 (11%)
177 (43%)
125 (30%)

25 (6%)

147 (35%)
212 (51%)
18 (4%)
42 (10%)

105 (25%)
198 (47%)
59 (14%)
55 (13%)

71(17%)
58 (14%)
217 (52%)
58 (14%)
12 (3%)

217 (52%)
177 (42%)
6 (1%)
18 (4%)

157 (38%)
185 (44%)
35 (8%)
41 (10%)



Estimates of Benefits and Harms of Annual Mammography Screening
Over 10 Years of 10 000 50-Year-Old Women

6130 will have at least 1 false-poztive
result during the 10 years

AAAAAAAAAL

302 will be diagnosed as having
breast cancer

173 will survive breast cancer . .... .
regardless of screening

oooooo

s ®

10 deaths averted

57 overdiagnoses € ikiiii unuuAnnuuunuuun
62 deaths despite Ahdhid  ddAd

screening 940 will have an unnecessary biopsy

i =10 50-year-old women

JAMA December17, 2014 Volume 312, Number23 2585

Problems with this chart

The 10 year estimate of
at least 1 recall is the
upper estimate of the
recall and biopsy rate

The 10 year estimate of
avoiding 1 death is the
lower estimate of benefit

The screening period and
follow-up period are too
short—little opportunity
to measure benefit in
most women

The overdiagnosis
estimate is
overestimated (19%)




ORIGINAL ARTICLE

Summary of the evidence of breast cancer service
screening outcomes in Europe and first estimate
of the benefit and harm balance sheet

EUROSCREEN Working Group

Note—the risk of
overdiagnosis is
0.4%

Table 4 Balance sheet for 1000 women aged 50-51 years,
screened blennlully unhl 69 years (according to the EU policy
on cancer screening®) and followed until 79 years

For every 1000

women screened for

Outcome 20 years:

The number of
women that need to
be screened:

Number of breast 71
cancer cases

diagnosed
BC mortality 7-9 women'’s lives
reduction are saved (out of
30 BC deaths
expected)’
Over-diagnosis 4 cases are

False-positive test 200 women recalled

results among
women without
breast cancer

over-diagnosed (in
addition to 67 BC

expected)
for further

assessment
procedures:

170 women with
non-invasive
assessment only

30 women with
invasive
assessment

14 women: to
diagnose 1 case

111-143 women:
to save 1 life

250 women: to
over-diagnose
1 case

6 women: to have
1 with at least one
who has
non-invasive
assessment only
33 women: to
have 1 with at
least one invasive
assessment

BC, breast cancer; EU, European

Union

19 out of the 30 expected BC dedth were diagnosed in ages 50-69




Primary Care Physicians Beliefs and
Recommendations about Mammography

o i s et i o A national |y
representative sample of
Screening mar_nmography beliefs and 11’922 PC PS was
recommendations: a web-based survey of .

i i i IR surveyed using a web-

based questionnaire.

* The response rate was
5.7% (684); (41%) 271
family physicians (FP),
(36%) 232 general
internal medicine
physicians (IM), (23%) 150
obstetrician-gynecologists
(OBG), and (0.2%) 31
others.




Primary care physicians' perceived effectiveness of screening mammography
for average-risk women by age categories. How effective is screening
mammography in reducing breast cancer mortality?

How effective is screening mammography in reducing breast cancer mortality?

90
80
70
60
o0
40 1
30 1
20 1
10 -
0

%
response
“very
effective”

Age 40-49 years Age 50-69 years Age 70-89 years

Yasmeen et al. BMC Health Services Research 2012 12:32



Primary care physicians' recommendations for screening
mammography. How often do you recommend screening

mammography for average-risk women?

120

100

80

60

40

20

How often do you recommend screening mammography
for average risk women?

%
response
“always
recommend”

Age 40-49 years Age 50-69 years Age 70-89 years

Yasmeen et al. BMC Health Services Research 2012 12:32




Does Modern Therapy Overcome
the Need for Modern
Mammography?

Of course not!



Do improvements in treatment make
screening less important?

Screening Mammography — A Long Run for a Short Slide?

H. Gilbert Welch, M.D., M.P.H.

Thus, the increased
awareness about the importance of promptly
seeking care for overt breast abnormalities (there
is no debate about diagnostic mammography)
and the widespread use of adjuvant therapy have
probably combined to make screening now less
important.®>



Absolute risk reductions among ER+ patients during the
1st 10 years by tamoxifen duration and nodal status

Absolute Mortality

Reductions

Node + 10.9%

Node - 5.6%
Conclusion?

Tamoxifen reduces the risk
of dying from breast cancer

Node negative breast
cancers have better survival
regardless of tamoxifen use

Source: Lancet 351:1451-67, 1998
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Survival by node status, 7209 breast cancer
diagnosed since 1999 in East England

Kaplan-Meler survival estimates
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Source for this series, Stephen Duffy, MSc
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Symptomatic Cancers Only

Kaplan-Meier survival estimates
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Screen-detected cancers only

Kaplan-Meier survival estimates
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Implications

Despite treatment innovations, node positive disease
still has poorer survival than node negative

Screening reduces risk of node positive disease (24%
vs 44% in this series)

We should recapture our common sense and accept
that both screening and therapy contribute to
mortality reduction

While screening does prevent deaths from breast
cancer, you have to wait for years to observe the
full benefit



Costs to Society—Very Difficult
to Estimate

But, Hey, Who Cares?



. National Expenditure For False- [ Jrsess
HealthAffairs  positive Mammograms And Breast Cancer
Overdiagnoses Estimated At $4 Billion A
Year

@ (w BQ\F\‘Q Mei-Sing Ong! and Kenneth D. MandI2:*

AP ' April 7, 2015, 12:09 PM

The high cost of breast MEDPAGETODAY
cancer "false positives™

Mammography's $4-Billion Problem

— Millions of women raceive false-positive results annually, and 20,000 are
overtreated.
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in this May 6, 2010 file photo, a radiologist uses a magnifying glass to check mammograms for breast cant
Los Angeles. AP PHOTO/DAMIAN DOVARGANES
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What’s wrong with this picture? Plenty!

By Mt Sing Ong and Kaenewth O Manet

National Expenditure For mis
False-Positive Mammograms And
Breast Cancer Overdiagnoses
Estimated At $4 Billion A Year

EXHIBIT 4

Estimated Annual National Costs Of False-Pasitive Mammograms In The United States,
With Varying False-Pasitive Rates, 2012-13

q

2)

10 11 15 20
False-positive mammegrapsy rate (%)

EXHIBIT S

Estimated Annual National Costs Of Screen-Detected Imasive Breast Cancer Overdiagnoses
In The United States, With Varying Overdiagnosis Rates, 2012-13

20

===~ 1) The annual false positive rate for

women ages 40-59 was
estimated with the NHIS 2 year
screening rate for women 40-64
(overestimate = $1.22 billion)
They estimate more “screen
detected” cancers than ACS and
NCI estimate for “total cancers”
diagnosed, inflating numbers of
overdiagnosed cancers
(overestimate = $852 million)
Overestimation of non-
progressive DCIS (overestimate =
$117 million)



Draft Recommendation Summary From USPSTF

Population

T

Recommendation

Grade
(What's This?)

Women ages 50 to 74 years

The USPSTF recommends biennial screening mammography for women
ages 50 to 74 years.

Women ages 40 to 49 years

The decision to start screening mammography in women prior to age 50 years
should be an individual one. Women who place a higher value on the potential
benefit than the potential harms may choose to begin biennial screening
between the ages of 40 and 49 vears.

« Forwomen at average risk for breast cancer, most ofthe benefit of
mammography will result from biennial screening during ages 50to 74
years. Of all age groups, women ages 60 to 69 years are most likely to avoid
a breast cancer death through mammeography screening. Screening
mammography in women ages 40 to 49 years may reduce the risk of dying
of breast cancer, but the number of deaths averted is much smallerthanin
older women and the number of false-positive tests and unnecessary
biopsies are larger.

¢ All women undergoing regular screening mammography are at risk for the
diagnosis and treatment of noninvasive and invasive breast cancer that
would otherwise not have become a threat to her health, or even apparent,
during her lifetime (known as “overdiagnosis®). This risk is predicted to be
increased when beginning regular mammeography before age 50 years.

« Women with a parent, sibling, or child with breast cancer may benefit more
than average-risk women from beginning screening between the ages of 40
and 49 years.

Go to the Clinical Censiderations section for information on implementation of
the C recommendation.

Women age 75 years and older

The USPSTF concludes thatthe current evidence is insufficientto assess the
balance of benefits and harms of screening mammography in women age 75
years and older.




The meaning of the USPSTF
“C” Recommendation has changed from 1998-2012

* The essence of the C recommendation has remained consistent:
at the population level, the balance of benefits and harms is
very close, and the magnitude of net benefit is small.

— 1998: the USPSTF does not make a recommendation “for or
against routinely” providing the service;

— 2007: the USPSTF recommends “against routinely” providing
the service

— 2012: the USPSTF recommends “selectively” providing the
service (2012).

 “Grade C recommendations are particularly sensitive to patient
values and circumstances, and typically will require an informed
conversation between the clinician and patient.”



Under the ACA, only the USPSTF recommendations
determine coverage for preventive services

* The USPSTF is charged with
evaluating evidence and issuing
recommendations about clinical
preventive services

 The USPSTF is not charged with
making decisions about insurance
coverage, or considering
insurance coverage in their
deliberations

* Health Plans may choose to cover
services the USPSTF has graded
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“C” Ratings are unavoidable, but can
be problematic

* Problems with Evidence

Data on benefits and harms
may be limited

Benefits and harms are
dissimilar metrics

Measuring benefits is a
challenge
* Which outcome?
* When is it measured?
* Relative vs. Absolute vs. Both
* Benefits vary by risk

Not all adults experience
harms the same way

* Problems with Implementation

Is the recommendation to
individuals, or based on the
population?

Who should judge the value of the
benefit?

Who makes the decision about the
impact of risks, and their
acceptance or rejection

Is there a policy threshold for
acceptable levels of benefit and
risk?



Age distribution of invasive female breast cancer
cases, 200/-2011
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Distribution of breast cancer deaths by age at
_diagnosis, 15 year follow-up, 2007-2011

) 11%
11% 11%

1,600 - 10% 9%
9%

1,200 7%

800 - 5%

600

400 2%

200 1%

<1%
0 ——f— T T T T

20-24  25- 29 30- 34 35-39 40 44 45 49 50- 54 55- 59 60-64 65- 69 70-74 75-79 80-84 85+
years years years years years years years years years years years years years years

Age at diagnosis

(I

~

o

o
1

No. of breast cancer deaths
5
o
o

Source: SEER 9 registries, patients followed for 15 years after diagnosis.



Years of Potential Life Lost by Age at Diagnosis,
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Informed/Shared Decisions for Women

Under Age 50

* Emphasize that it is best to consider risk of breast
cancer over a lifetime

* Emp
deat

* Emp

nasize that breast cancer is a leading cause of
N In younger women

nasize that younger women benefit in the

same way from mammography as older women

* Emphasize that it is common to be called back for
an additional study

* Emphasize that the risk of being diagnosed with a
breast cancer that never would have caused a
problem is possible, but very low, less than 1%



iscouraging

OK, Let’'s notendonad

note




Conclusion, So how do we fix this?

* Improving Guidelines & Guidelines Utilization

— Lack of consensus on methodology—Get
engaged in influencing guidelines development
methodology

— Different estimates of benefit and harm? —This is
a scientific advocacy issue....instead of saying
“experts can disagree,” explain why one
interpretation of the evidence is superior to
another. DO THIS LOCALLY!

— Lack of agreement on thresholds and goals—Do
research on what the target population wants



Conclusion, So how do we fix this?

* Improving Guidelines & Guidelines Utilization

— Lack of knowledge and awareness of the details -
Develop strategies to educate clinicians and the
public

— Lack of incentives to implement guidelines in
clinical practice —Advocate for payment reform
and other incentives for Primary Care

— Variations in coverage for the continuum of
cancer screening — Educate plans, and create a
consumer movement
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