Screening for Breast Cancer

Examining the Paradigm




Goal of Screening

Detect asymptomatic breast cancers in order to reduce

mortality from breast cancer
Prior to clinical presentation
Prior to palpable mass

Prior to metastatic spread

Distant metastases

Lymph node metastases



Overview of screening

Results of screening trials

Does size predict survivale

Does reducing size improve survivale



Review

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

Indepandent LK Pand on Breost Cancer Soresning®

Whether breast cancer screening does more harm than geod has been debated fvely. The main q
hnlrhrdubm:ﬁlnfmngnmlmmnfmﬁmﬂdhﬂﬂummﬂhqzudhwmmﬂIheh:rmum
terms of overdiagnesis, which is defined as cancers detected at soreening that would not have otherwise become
clinically apparent in the woman's lifetime. An independent Panel was convened o reach conchisions about the
benefits and harms of breast screening on the basis of a review of published work and oral and written evidence
presenied by experts in the subject. To prvide estimates of the kevel of benefits and harms, the Panel relied mainky on
findings from randomised trials of breast cancer screening that compared women imvited 1o screening with contrals
not invited, but also review ed evidence from observational studses. The Panel focused on the UK setting, w here womsn
aged 30-710 years are invibed to screening every 3 years. In this Review, we provide 2 summary of the full report on the
Panel's Andings and conch In a meta-anabysis of 11 andomised trialks, the relative risk of breast cancer mortaline
forwomen invited 1o screening compared with controls was - 5 (95% C10-73-0-8%), which is a relative risk reduction
of 205%. The Panel considered the internal biases in the trials and whether these trials, which were done a long time
agn, were still relevant; they concluded that 20% was =till a reasonable sstimate of the relative risk reduction. The more
reliable and recent ehsenational studies generally produced larger estimates of benefit, but these shudies might be
hiased The best estimates of overdiagnosis are from thres trials inwhich women in the contml group were not imvied
o be screened at the end of the active trial period. In a melranalysis, estimates of the swess incidence were
113 (95% C1 9-12) when expressed as a proportion of cancers diagnossd in the invited group in the long term, and
'IHG{“IS—JJII'hmﬂ:pIanaJmu“h:mdqmdﬁmhmmmgpuﬂmﬁum
ohservational shadies support the ocourmence of overdi i of its mag) diable. The
hdmhmqmﬁmmmﬁqhhmmummhm
provided are from studies with many limitations and whose rel o day scresning prog an be
mhmwmﬂdﬂﬂhmrﬂoﬂ]umzwmhmfﬂﬂf‘uﬂ
are used directhy, for every 10000 UK women aged 50 years invited io screening for the next 20 years, 43 deaths from
breast cancer would be prevented and 129 cases of breast cancer, invasive and norrimvasive, would be overdiagnosed:
that is one breast cancer death prevented for about every three overdiagnosed cases identified and treated. Of the
roughly 307 000 women aged 50-52 years who are inviled 1o begin screening every year, just over 15 would have an
overdiagnosed cancer in the next 20 years. Bridence from a focus group organised by Cancer Besearch UK and attended
by some membsers of the Panel showed that mamy women fesl that accepting the offer of breast screening is worthwhile,
which agrees with the results of previous similar studies. Information should be made svailable in 2 transparent and
ohjective way i women imvited o screening so that they can make informed decisions.

Introduction

Afier the mommendaions made by Professor
Sir Patrick Farrest in his report on breast screening in
1986, women have been imvited to scresning through the
NHE Breast Cancer Screening Programme since 1988,
Since screening was established in the UK, additonal
follow-up data have become available from the trials an
which the Forrest Report recommendations were based
and from other randomised trials. Moreower, many
ohservational studies have assessed evsting popuolation
SCICEOiTE Programrmes.

This additional informotion has stirmlated a cone
tinuing debate about the potential benefits and harms of
population brezst screening. The debate has fomsed an
the reduction in mortality attributable to screening, the
numbers of women overdiagnosed, and the way that the
risks and benefits are comrmumicated to wornen imvited
for screening. The arguments have become polarised
betwesn those who believe that the benefit of a decrease
in mortality putweighs the harms and those who believe

the opposite. These contrasting views of the evidence
have arisen partly from disagreements about the walidiee
and applicability of the available mandomised controlled
trials of breast screening, and partly from guestions
about the usefulness and interpretation of ohesrvational
data for breast cancer incidence and martlity.

The debate ahout the benefits and harms of breast
soreening is mot unique to the UK and its breast cancer
sreening progmmmes. In 2002, the Intermational
Agency for Besearch on Cancer' reviewed the svidence for
breast screening and proposed recommendations for
further research and the implementation of scoeening
programumes. In 2009, the US Preventive Services Task
Force memamined the effiag of various screening
modalities. They recommended that women younger
than 50 years do not need to be screened routinely and
women aged 50-74 years should have biennial mther
than anmual screens.” The Canadian Taskibree on
Preventative Health Care updated their guidelines fior
breast screening in 2011, and conchaded that the recuction
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Meta-analysis of breast cancer mortality after
13 years of follow-up Iin breast cancer

screening ftrials

RR (95% Cl) Weight (%)
New York (1963) ' 0-83(0-70-1.00)  16-9%
Malmé | (1976) o 0-81 (0-61-1-07) 0-5%
Kopparberg (1977) + 058 (0-45-076)  107%
Ostergotland (1978) — 076 (0-61-0-95)  13-0%
Canada | (1980) i " 097 (074-127)  102%
Canada Il (1980) 5 . 1.02(078-133)  102%
Stockholm (1981) -— 073(050-1.06)  6-0%
Goteborg (1982) — 075(058-0-98) 107%
UK Age Trial (1991) T 083 (0-66-1.04) 12-8%
Overall (I’=31.7%, p=0-164) @ 0-80 (0-73-0-89)
o 5 0.8 1 1!25 1!5

RR (95% CI)
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Twenty five year follow-up for breast cancer incidence
and mortality of the Canadian National Breast
Screening Study: randomised screening trial
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Abstract

Objective To compare bréas! cancar incioence and martality up 1o 25
years in womean aged 40-59 who did or did not undergs mammagraghy
sereaning.

Design Follow-up of randomized screaning irial by cenbme coandinatorns,
the sludy's central ofice, and linkage 1o cancar regisinies and vital
stalistics databases,

Satting 15 screening canires in ik Canadian provinces, 1980-85 [MNova
Seolia, Cuabes, Onlaris, Manioba, Albarta, and British Celumbia).
Participants 89 835 waman, aged 40-50, randomly assigned bo
mammography (five annual mammography screens) of conbol (no
marmmegraghy).

Interventions Woman aged 40-43 in the mammography amm and 2l
wodmen aged 50-50 in both anms received annual physical breast
examinations. Woman agad A0-43 in the conirol anm recedwed aslngla
examination lollowed b_'f uswal cane in the mmmunlj.

Main outcome measune Deaths from Dreas! cancer.

Results During the five yaar screaning perod, 856 invasive breast
cancers werne diagnosed in the mammagraphy amn (n=44 925
participants) and 524 in 1he conrols (n=44 910}, and of thasa, 180
WO IN The mammograghy amn and 171 women in the conteel anm
died ol brazst cancar during the 25 year folow-up perod. The averall
hazard ratie lar dasth frem bresst cancer diagnosad during 1he screening
period associaled with marmmography was 1.05 (85% confidence intanval
0.85 1o 1.30). The findings for wemen aged 40-48 and 50-59 were almost
dantical. During the antire study period, 3250 women in tha
rammography am and 3153 in the contrad &nm had a diagnosis of
brazsl cancer, and 500 and 505, respactively, died of breas! cancer.
Thus the cumulative manality lrem breast cancer was similar bebaeen
wadmen in the mammography amn and in the control arm (hazard ratio
0.99, 25% conlidence imerval 0UE8 1o 1.12). Alter 15 years of follow-up
a residusl excess ol 108 cancens was obaarved in the mammography
arrn, attributabls 1o over-diagnosis.

Conclusion Annual mammography in women aged 40-50 does nol
reduca mortality from breast cancer beyond that of physical examination
o usual care when adjuvant Iherspy 1of breast cancer is Ireely avaiable.
Owerall, 22% (106484 ol screan delecied inasive Dreas] CANcerns wens
over-disgnosed, rapresenting one over-disgnosed breast cancer lor
every 424 woman who recelved mammography screening in the trial

Introduction

Regular mammography screening is done to reduce mortality
from breast cancer. Mammogram detected non-palpable breast
cancers are smaller on average than clinically palpable breast
cancers. Small breast cancers confer a better prognosis than
large ones. However, survival in the context of a screening
programme is not predictive of reduced mormality becanse of
lcad ime bias, length bias, or over-diagnosis.! Thus the bencfit
of mammography screening must be evaluated in randomised
screcning trials, with breast cancer mortality as the endpoint.

Orver-diagnosis refers to the possibility that a screen detected
cancer might not otherwise become clinically apparent during
the lifetime of the woman.® * Over-disgnosis can be estimated
in a randomised screening trial when a sufficiently long period
has elapsed from the cessation of screening—that is, when all
cancers should have become clinically apparent in both trial
Arms.

In 19810 a randomised controlled trial of screening
mammography and physical examination of breasts in 89 835
women, aged 4 to 59, was initiated in Canada, the Canadian
Mational Breast Screening Study * It was designed to tackle
rescarch questions that arose from a review of mammography
screening in Canada® and the report by the working group to
review the US Breast Cancer Detection and Demonstration
projects.” At that time the only breast screening trial that had
reported results was that conducted within the Health Insurance
Plan of Greater Mew York.™ ' Benefit from combined



All cause mortality, by assignment to mammography or

conftrol arms (all participants)
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NBSS Study

Screened Unscreened
Women 44,925 44,910
Cancers 666 524
Deaths 180 171

142 excess cancers in screening arm

170 women non-palpable cancer found in screening arm still alive

How many lives were savede
50 ¢ 20 ¢ O¢



Why is no reduction in mortality observede
Study design

Overdiagnosis
Palpability
Biology



Why are mortality rates declining?

Prevention

Screening

Improved survival



Age-standardized incidence rates of localized,
regional and distant breast cancers in US White:
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SUGGESTS OVERDIAGNOSIS
Increase of 107 for localized cancers SUGGESTS SCREENING INEFFECTIVE

Decrease of 13 for regional/distant cancers



Why are mortality rates declining?

Prevention X

screening ¥

Improved survival J



Premise: Size predicts survival

Bassis for breast cancer screening
Screen for size of cancers

Not for nodal status, grade

Reducing size at diagnosis will improve survival



Questions

Does size predict survival
for all ages?e
for node positive breast cancer?
for friple negative cancers?
for BRCA1 associated cancerse
for non-palpable cancers?

for palpable cancers?

Is tumour palpability an adverse prognostic factor independent of size?
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Age of diagnosis, tumor size, and survival alter breast cancer:
implications for mammographic screening

Steven A, Narod
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Abatract If mammographic sereenng 12 to e feoom-
mended i women aged <50, i B necssary that mam-
mographic sereening leads tothe deection of small cancers
and that the survival rate of young women with small
cancers 13 superior 1o that of women with larger cancers
We reviewad the survival expedence of 2,173 patients with
invasive bresst cancer. There were 392 cancer-specific
deaths in the cohort afera mean of 8.9 years of follow-up.
We estimated the effects of youmng age (age =50 of mmor
sdze (incm) and of mammopram detecied (. palpable) on
brreast cancer survival in the cohort. Young sge, mmaor size
=2 em and tumor palpability were strong and independent
prediciors of bread cancer monality in the cohon. The 10-
year aurvival rake for young women with small mammao-
pram-deected bread cancers (<1 cm) was 94%, compared
1o BE% for women with palpable cancers in the same sze
groap (P < 0,00 ). Waomen with a small non-palpable breast
cancer that is diagnosed through a mammogram experence
very good survival, compared to women with a palpable
breast cancer of similar size. Our findings sugpest that
mammography preferentizlly detects cancers with good
prognosis and calk into quedion fe assumplion that

This investigation nvahed heman sabjects. However, infommed
commend was nod regurad by the ERE becamse no sabject was
comtacied.
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Waomen's College Research hattute, Women's College
Hespaal, 790 Bay Swreet, Tih Foor, Toronta, ON M3G INS,
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deecting breast cancers when hey are amall by mam-
magraphy will impact upon monabity from bread cancer.

Keywords Breast cancer - Prognoatic factons -
Mammography - Survivosship

Tt roehu ctiom

The question of whether or not i recommend mammog-
raphy & women betwesn the ages of 40 and 50 persias
many years after te relevant irial data have been publizhed
[1-4). Several faciors motivate the discussion, including
test sensitivity, disesse prevalence, the coat of screening,
and the comeguences of a fake-positive result. However,
the fundamental question underying the debaie s “what is
the montality experience of women in a mammography
screening  program  companed to that of unscneened
women?™ To jutify the recommendation for routine
mammagraply, it & necessary that the survival of women
under age 50 with amall newly detecied cancers be superiors
o that of women with larger cancers. However, a survival
difference alone is not sfficient evidence o necommend
mammagraphy. For vanous resons, mch & lead-time bias
and length—time bizs, survival may be superior for women
with sereen-detecied cancers than for women with ¢lind-
cally detected cancer, without necessarily improving maor-
tality. It is alio posaible that small non-palpable cancers
that are detected by mammography have linle metasatic
potential; if so, then dentifying them in a screening poo-
gram wdght not necessanly impact o montality.

We and others have raised the point that wmor d2e is
nol 2n invardant pradicior of survival in breaa cancers of all
hizwlogic subtypes [5). Recent studies repon that size i in
fact, a relatively poor pradictor of survival in women with

& Springer




Fifteen year survival after breast

cancer diagnosis, by mean
Umour size
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The decrease in mortality associated with decrease in
size is greater for node negative than node positive
cancers



Difference in 15 year survival
associated with node positivity, by

mean tumour size
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The goal of screening is to identify cancers when they
are small and node-negative

The benefit of screening is largely from identifying
women when the cancers are relatively large and
node-positive



Is tumour palpability a prognostic

factor independent of size@

Good outcome may not be related to tumour size
but to tumour palpability



Survival after breast cancer by

mammographic-detected versus palpable
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Relative Risk (RR) of death of breast
cancer in 10 years after first surgery.

Women aged >=50 at diagnosis.

Variables Univariate
RR(95%CI)P
Size (cm)
O-1 1
1- 2 1.92 (1.21-3.05) 0.005
2-5 4.57 (2.96-7.05)<0.0001
Detected by Mammogram alone
No |

Yes 0.37 (0.25-0.55) <0.0001

Multivariate
RR(95%CI)P

1
1.61 (1.00-2.60) 0.05
3.57 (2.24-5.69)<0.0001

1
0.58 (0.38-0.88) 0.01



Tumour size and survival, by

palpabllity

100 -
90 -
80 -
70 -
60 -
50 Palpable, R? = 0.96
40 -
30 -
20 -
10 -

Not palpable, R = 0.08

Ten year sruvival (%)

0 1 2 3 4 5

Mean tumor size (cm)



Predictions

Screening frials that show a benefit have done so by
reducing the size of palpable cancers

Not reported in Swedish trials

Screening will work best when the average cancer in
conftrols is large and node-positive

Evidence in favor of population screening is inadequate



Why do women like screeninge

Consider three women

Negative mammogram

“I am grateful | don't have cancer!”

Positive Mamogram, negative biopsy

“I am relieved | don't have cancer”

Positive Mamogram, positive biopsy

“Thank God | caught it early!”



The NEW ENGLAND JOURNAL of MEDICINE

MEDICINE AND SOCIETY

Invisible Risks, Emotional Choices — Mammography
and Medical Decision Making

Lisa Rosenbaum, M.D.

That may be why overdiagnosis does
not resonate emotionally. We do not see
women walking around with “an
overdiagnosis . Instead we see
breast—cancer survivors.

“Thank goodness I had a mammogram

and caught it early’ .

NEJM, current issue



Conclusions

Reduction in cancer size does not lead to a reduction in mortality
Metastatic potential declines as size of tumour increases

Improvement in survival for a fixed reduction in size greater for node

positive tumours than node-negative tumours

Tumour palpability is an adverse prognostic factor, independent of size
Overdiagnosis accounts for much of the impression of benefit
Screening does not reduce mortality from breast cancer

Women like it anyways



Further Reading

Carr Chacnl, Vol 21, pp. 210-214; doic hitp: ¥dxdoi org10. 374700 20. 2068
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Reflections on screening
mammography and the early
detection of breast cancer

A little learning is a danserous thing.
— Alexander Pope, 4n Eszay on Criticizm

In the stormy aftermath of the recent publication of
results from the 25-year Canadian Mational Breast
Screening Study (weas)! | various opinions question-
ing the validity of the study’s results have been ax-
pressed?? Iwas a larecomer to the smdy. In 2005, T
was Charged with oversight of the finsl record link-
age and the statisrical analysis and interpretation of
the final dara set. Dr. Anthony Mdiller has been my
mentor since 1987, Our first joint paper, on screening
for cervical cancer, was published in 19915 1 chose
not to respond to individual criticisms, but instead
to collect myy thoughts and to Ty to explain why the
study authors saw no benefit from screening.

Mozt of the criticism from the radiclogy com-
munity focuses on issues of study design (which
they claim was inadequate) and on the quality of
the mammography (which they also claim was in-
adequate). Cancer survivers bolster those criticisms
with testimeonials and appeals to common sense. Sup-
porters of the study are drawn from the public health
community, and they tend to focus on overdiagnosis

| and bealth ecopomics

A Countercurrents Series?
with S.A4. Narod MD

assigned surmepiiticusly to the mammagraph} arm,
which explains the lack of cbserved benefit!!.

The most recent wmss report’ tallied the breast
cancers that occurred in each of the two study arms
after the screening period ended (that 1=, betaeen
years §and 25), counting 2584 cancers in the screen-
ing arm and 2609 cancers in the control arm. If the
screening arm had been enriched for women at “high
rizk " that enrichment mmst have been performed in
a peculiar fashion nsing onky rizk facrors that have
a transient effect. Perhaps Dr. Mukherjee wonld care
to explain what those factors were. It follows that
the excess of cancers seen in the screeming period
{years 1-5: 666 vs. 524) was 2 result of early diagnosis
and not from stacking the deck.

In any case, compelling evidence against the
criticism of assignment of high-risk women to the
screening arm 15 provided in the most recent analy-
sis', and that criticism is no longer raised (although
nio one has retracted or spologized). Instead. critics
now insist that many women with palpable lesions
were sent directly to the screening arm by duplicitous
research assistants. There is no reason to believe
that such actions (which would involve a national

conspiracy of dozens of coordipators who spoke |

Open access
Current Oncology
October 2014

Vol. 21 pp. 210-14

doi: 10.3747/c0.21.2068



