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Objective: to assess the canganeventive and adverse effects of different methods of
screening for breast cancer, to update of the 2002 IARC handbook on-oesasr screening

Table 1. Evaluation of Evidence Regarding the Beneficial and Adverse Effects of Different Methods of Screening for Breast Cancer

in the General Population and in High-Risk Women.*

Method Strength of Evidencey

Mammography

Reduces breast-cancer mortality in women 50-69 yr of age Sufficient

Reduces breast-cancer mortality in women 70-74 yr of agei: Sufficient

Reduces breast-cancer mortality in women 40-44 yr of age( Limited

Reduces breast-cancer mortality in women 45-49 yr of agef Limitedq|

Detects breast cancers that would never have been diagnosed or never have caused harm if women had not Sufficient
been screened (overdiagnosis)

Reduces breast-cancer mortality in women 50-74 yr of age to an extent that its benefits substantially outweigh Sufficient
the risk of radiation-induced cancer from mammography

Produces short-term negative psychological consequences when the result is false positive Sufficient

Has a net benefit for women 50-69 yr of age who are invited to attend organized mammographic screening programs Sufficient

Can be cost-effective among women 50-69 yr of age in countries with a high incidence of breast cancer Sufficient

Can be cost-effective in low- and middle-income countries Limited

= The evidence for a reduction in breast-cancer mortality from mammography screening in women in this age group was considered to be
sufficient. However, published data for this age category did not allow for the evaluation of the net benefit.

§ The evidence for a reduction of breast-cancer mortality from mammography screening in women in this age group was considered to be
limited. Consequently, the net benefit for women in this age group was not assessed.

€Y The majority of the voting members of the IARC Working Group considered the evidence as limited; however, the vote was almost evenly
divided between limited and sufficient evidence.
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Ultrasonography as an adjunct to mammography in women with dense breasts and negative results on mammography

Reduces breast-cancer mortality

Increases the breast-cancer detection rate

Reduces the rate of interval cancer|

Increases the proportion of false positive screening outcomes
Mammography with tomosynthesis vs. mammography alone
Reduces breast-cancer mortality

Increases the detection rate of in situ and invasive cancers
Preferentially increases the detection of invasive cancers
Reduces the rate of interval cancer|

Reduces the proportion of false positive screening outcomes
Clinical breast examination

Reduces breast-cancer mortality

Shifts the stage distribution of tumors detected toward a lower stage
Breast self-examination

Reduces breast-cancer mortality when taught

Reduces the rate of interval cancer when taught|

Reduces breast-cancer mortality when practiced competently and regularly

Inadequate
Limited

Inadequate

Inadequate

Limited
Inadequate

Limited

Inadequate

Inadequate
Inadequate

Inadequate
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Screening of high-risk women
MRI as an adjunct to mammography
Reduces breast-cancer mortality in women with a BRCA1 or BRCA2 mutation Inadequate
Increases the detection rate of breast cancer in women with lobular carcinoma in situ or atypical proliferations Inadequate
Clinical breast examination as an adjunct to MRI and mammography
Increases the detection rate of breast cancer in women with a high familial risk Inadequate
Ultrasonography as an adjunct to mammography
Increases the detection rate of breast cancer in women with a personal history of breast cancer Inadequate

Increases the proportion of false positive screening outcomes in women with a personal history of breast Inadequate
cancer as compared with those without such a history

MRI as an adjunct to mammography plus ultrasonography

Increases the proportion of false positive screening outcomes in women with a personal history of breast Inadequate
cancer as compared with those without such a history

MRI as an adjunct to mammography vs. mammography alone

Increases the proportion of false positive screening outcomes in women with lobular carcinoma in situ or Limited
atypical proliferations
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]
The objectives of the Working Group are:

(1) To evaluate the strength of the evidence for the preventivf 3

screening procedure;

(2) To assess the of defined screening interventions in

defined populations;
(3) To assess the@f benefit @in target populations;

IARC scientific staff performegarcheof the openly available scientific literature according
to topics listed in an agreedpon table of contents;

searches were supplemented by members of the working group on the basis of their are:
expertise.

Group chairs and subgroumembers were selected by the IARC according to field of
expertise and the absence of real or apparent conflicts of interest.

During the meeting, care was taken to ensure that each study summary was written or
reviewed by someone who wast associateavith the study being considered.

All studies were assessed and fully debated, and a consensus orethieinary evaluations
was achieved in subgroups before the evaluations were reviewed by the entire working

group.

During thefinal evaluation procesthe working group discussed preliminary evaluations to
reach consensus evaluations.



Sufficient|evidence for the efficacy and effectiveness of a cancer-preventive
activity will apply when screening interventions by a defined procedure are
consistently associated with a reduction in mortality from the cancer and/or a
reduction in the incidence of invasive cancer, and chance and bias can be ruled
out with reasonable confidence.

Limited |evidence for the efficacy and effectiveness of a cancer-preventive

activity will apply when screening interventions by a defined procedure are
associated with a reduction in mortality from the cancer and/or a reduction in
the incidence of invasive cancer, or a reduction in the incidence of clinically
advanced cancer, but bias or confounding cannot be ruled out with reasonable
confidence as alternative explanations for these associations.

Inadequate|evidence for the efficacy and effectiveness of a cancer-preventive

activity will apply when data are lacking, or when the available information is

insufficient or too heterogeneous to allow an evaluation.
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Box 2. American Cancer Society Guideline for Breast Cancer
Screening, 2015

These recommendations represent guidance from the American
Cancer Society (ACS) for women at average risk of breast cancer:
women without a personal history of breast cancer, a suspected or
confirmed genetic mutation known to increase risk of breast
cancer (eg, BRCA), or a history of previous radiotherapy to the
chest at a young age.

The ACS recommends that all women should become familiar With
the potential benefits, limitations, and harms associated with
breast cancer screening.




Recommendations®

1. Women with an average risk of breast cancer should undergo
regular screening mammeography starting at age 45 years.
(Strong Recommendation)
la. Women aged 45 to 54 years should be screened annually.
(Qualified Recommendation)
1b. Women 55 years and older should transition to biennial
screening or have the opportunity to continue screening
annually. (Qualified Recommendation)
1c. Women should have the opportunity to begin annual
screening between the ages of 40 and 44 years.

(Qualified Recommendation)

2. Women should continue screening mammography as long as
their overall health is good and they have a life expectancy of 10
years or longer. (Qualified Recommendation)

3. The ACS does not recommend clinical breast examination for
breast cancer screening among average-risk women at any age.
(Qualified Recommendation)

2 A strong recommendation conveys the consensus that the benefits of
adherence to that intervention outweigh the undesirable effects that may
result from screening ommendations indicate there is clear
evidence of benefit of screening but less certainty about the balance of
benefits and harms, or about patients” values and preferences, which could
lead to different decisions about screening. '+



In 2011, the ACS incorporated standards recommended by the Institute of
Medicine into its guidelines development protocol to ensure a more trustworthy,
transparent, and consistent process for developing and communicating
guidelines.

The Process

The ACS organized an interdisciplinary guideline development group (GDG)
consisting of clinicians (n = 4), biostatisticians (n = 2), epidemiologists (n =
2),an economist (n = 1),and patient representatives (n = 2).

The GDG developed 5 key questions using the general approach of
specifying populations, interventions, comparisons, outcomes, timing
of outcomes, and settings (PICOTS) for each question.



After evaluating available methods to grade the evidence and the strength
of recommendations, the GDG selected the Grades of
Recommendation, Assessment, Development, and Evaluation
(GRADE) system.

The GDG deliberations on the evidence and framing of the
recommendations were guided by the GRADE domains:

A the balance between desirable and undesirable outcomes,
Athe diversity in womeno6s values at
A confidence in the magnitude of the effects on outcomes

The ACS GDG selected the Duke University Evidence Synthesis Group to
conduct an independent systematic evidence review of the breast
cancer screening literature, after a response to a request for proposals.



The GDG members voted on agreement or disagreement with each
recommendation and on the strength of recommendation.

The panel attempted to achievel00% agreement whenever possible, but a
three-quarters majority was considered acceptable

26 relevant outside organizations and 22 expert advisors were invited to
participate in an external review of the guideline.

All participants in the guideline development process were required
to disclose all financial and nonfinancial (personal, intellectual,
practice-related) relationships and activities that might be perceived
as posing a conflict of interest in development of the breast

cancer screening guidelines



The Systematic Evidence Review

New meta-analyses of the RCTs would not be useful. Recent
meta-analyses results could be used to estimate efficacy
associated with screening but not to estimate effectiveness.

The GDG considered that it was preferable to estimate benefits
and harms of screening using contemporary data from which
exposure to screening can be ascertained; observational
studies, especially population-based studies of service
screening derived from large national databases (published
since 2000 that included 1000 or more average-risk women),
were included.



Table 2. Critical and Important Outcomes of Screening Mammography
and Clinical Breast Examination (CBE) in the Systematic Evidence Review

Definition
Critical Qutcomes

Breast cancer  Breast cancer deaths prevented by screening
mortality

Quality of life  Quality-adjusted life-years gained by screening

Life Life-years gained by screening
expectancy

False-positive  Recall for additional testing (imaging and/or biopsy) after
findinags abnormal CBE or mammography, in which further evaluation
determines that the initial abnormal finding was not cancer

Overdiagnosis  Screen-detected cancers that would not have led to
symptomatic breast cancer if undetected by screening

Overtreatment Cancer therapies (surgery, radiation, chemotherapy)
performed for screen-detected cancers that would not have
led to symptomatic breast cancer if undetected by screening

Important but Not Critical Outcomes

Breast cancer  Tumor characteristics at diagnosis {including stage, tumor

stage size, and nodal status)

Short- and Anxiety, depression, guality of life associated with positive
long-term results (ie, true and false positives)

emotional

effects

2015 Guideline Update From the American Cancer Society JAMA. 2015:314(15):1509-1614



For each outcome considered for every key question, the strength of the overall body
of evidence across all included study designs was rated, with consideration of
risk of bias, consistency, directness, and precision, as well as strength of
association (magnitude of effect).

Results from meta-analyses were used when evaluating consistency, precision, and
strength of association.

The evidence summary and a detailed description of the evidence review
methodology

Review
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