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







http://handbooks.iarc.fr/docs/Handbook15_Working-Procedures.pdf 



IARC scientific staff performed searches of the openly available scientific literature according 
to topics listed in an agreed-upon table of contents; 
searches were supplemented by members of the working group on the basis of their areas of 
expertise.  
 
Group chairs and subgroup members 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 was not associated with the study being considered. 
All studies were assessed and fully debated, and a consensus on the preliminary evaluations 
was achieved in subgroups before the evaluations were reviewed by the entire working 
group.  
 
During the final evaluation process, the working group discussed preliminary evaluations to 
reach consensus evaluations. 









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:  

 

• the balance between desirable and undesirable outcomes,  

• the diversity in women’s values and preferences,  

• 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 achieve100% 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. 

 

 





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 









Findings 

Across all ages of women at average risk, pooled estimates of association 

between mammography screening and mortality reduction after 13 years of 

follow-up were similar for 3 meta-analyses of clinical trials (UK Independent 

Panel: relative risk [RR], 0.80 [95%CI, 0.73- 0.89]; Canadian Task Force: RR, 

0.82 [95%CI, 0.74-0.94]; Cochrane: RR, 0.81 [95%CI, 0.74- 0.87]); were 

greater in a meta-analysis of cohort studies (RR, 0.75 [95%CI, 0.69 to 0.81]); 

and were comparable in a modeling study (CISNET; median RR equivalent 

among 7 models, 0.85 [range, 0.77-0.93]).  

 

Uncertainty remains about the magnitude of associated mortality reduction in the 

entire US population, among women 40 to 49 years, and with annual 

screening compared with biennial screening.  

 

There is uncertainty about the magnitude of overdiagnosis associated with 

different screening strategies, attributable in part to lack of consensus on 

methods of estimation and the importance of ductal carcinoma in situ in 

overdiagnosis.  



Findings 

 

For women with a first mammography screening at age 40 years, 

estimated 10-year cumulative risk of a false-positive biopsy result was 

higher (7.0%[95%CI, 6.1%-7.8%]) for annual compared with biennial 

(4.8%[95%CI, 4.4%-5.2%]) screening.  

 

Evidence for the relationship between screening and life expectancy and 

quality-adjusted life expectancy was low in quality.  

 

There was no direct evidence for any additional mortality benefit 

associated with the addition of CBE to mammography, but 

observational evidence from the United States and Canada suggested 

an increase in false-positive findings compared with mammography 

alone, with both studies finding an estimated 55 additional false-

positive findings per extra breast cancer detected with the addition of 

CBE. 



Systematic review: AMSTAR checklist. This is a checklist which 

assesses the quality of conduct of a systematic review (Shea, 2007)  

'a priori' design provided in a protocol: 

duplicate study selection  

duplicate data extraction 

comprehensive literature search 

status of publication not used as an inclusion criterion 

list of studies (included and excluded) provided 

characteristics of the included studies provided 

scientific quality of the included studies assessed and documented 

scientific quality of the included studies used in formulating conclusions 

methods used to combine the findings of studies appropriate 

likelihood of publication bias assessed 

the conflict of interest included 

Yes to every question:  

 

high quality sistematic 
review 



Supplementary Analyses and Evidence-I 

To address the question of age to begin and to stop screening, the GDG 

examined: age specific incidence, mortality, age-specific incidence-based 

mortality, and years of potential life lost. 

The 5-year risk among women aged 45 to 49 years (0.9%) and women aged 50 to 
54 years (1.1%) is similar, and greater than that for women aged 40 to 44 years (0.6%) 



Figure 1A: the proportion of all incident breast cancers in the population is similar for ages 45-49 years and 
50-54 years (10% and 12%), compared with women aged 40-44 years (6%)  
Figure 1B: the distribution of breast cancer deaths by age at diagnosis (10% and 11%) is similar, compared 
with women aged 40-44 years (7%)  
Figure 1C: the age-specific incidence-based person-years of life lost were similar for women aged 45-49 
years and 50-54 years at the time of diagnosis (approximately 15%) and together accounted for 30%of all 
person-years of life lost at 20years of follow-up. 



Supplementary Analyses and Evidence-II 

In addition to the evidence review, the ACS commissioned the BCSC to 

update previously published analyses on the association between 

mammography screening intervals and tumor characteristics at diagnosis 

by age, menopausal status, and postmenopausal hormone use, to 

measure the outcomes related to screening intervals. 

 

Multivariable analyses suggested that somewhat more favorable characteristics were 

associated with a shorter interval among women aged 40-49 years, but not 

among older women (>50 years), although the difference was not statistically 

significant. 

Additional analyses indicated that these results likely were influenced by 

menopausal status. 

Premenopausal women were more likely to have advanced stage (RR, 1.28; 95%CI, 

1.01-1.63), larger tumor size (RR, 1.21; 95%CI, 1.07-1.37), and poor prognosis 

tumors at diagnosis (RR, 1.11;95%CI, 1.00-1.22) associated with a screening 

interval of 23 to 26 months compared with a screening interval of 11to 14 months.  

The degree to which this observation is due to age, premenopausal status, or 

reduced sensitivity of screening in young women (or a combination of these 

factors) is uncertain. 





The GDG chose to more carefully examine the evidence on disease burden 

and the efficacy and effectiveness of screening in narrower age groups, 

with particular emphasis on the age range (40-55 years) for which 

disagreements about the age to begin screening and the screening 

interval have persisted over the past several decades. 

  

There also was greater scrutiny of the evidence on harms.  

 

The GDG also judged women’s values and preferences as having a more 

important role in decisions where the balance of absolute benefits and 

harms is less certain.  

 

In this update, the absence of clear evidence that CBE contributed 

significantly to breast cancer detection prior to or after age 40 years led 

the GDG to conclude that it could no longer be recommended for 

average-risk women at any age. 



Mammographic screening 



The Code aims to provide information on medical interventions that, if 

followed, reduce the risk of developing or dying from specific cancers.  

 

The supporting evidence for interventions requires evaluation of the 

efficacy and effectiveness of such defined actions.  

 

Like any health intervention, preventive interventions may also have 

harmful effects.  

 

Therefore, careful consideration is given to the balance between the 

potential benefit and the potential harm before an intervention can be 

recommended.  



Working Groups (WGs) of independent scientific experts in different fields of 

cancer research and prevention were appointed by the European Code 

Against Cancer scientific secretariat at the International Agency for 

Research on Cancer (IARC).  

 

In order to update the previous version of the European Code against Cancer 

by formulating evidence-based recommendations, a systematic search of 

the literature was performed according to the methodology agreed by the 

Working Groups (WGs) involved in the project  

 



Methods  

 

A literature group composed of experts in systematic reviews was appointed 

to identify and assess the scientific literature relevant for the Code, 

adopting the following process  

 

The Screening WG defined clinical questions according to the PICOS 

(population, intervention, control, outcome, study design) methodology  

  

Systematic bibliographic searches were performed on the Cochrane Library, 

Medline, Embase, and PsycINFO from January 1st 2000 to January 31st 

2013. Articles suggested by experts in the field were also considered. If a 

large amount of literature for a given topic was retrieved, preference was 

given in the first instance to recently published (since 2007) systematic 

reviews.  

If updated systematic reviews addressing the PICOS questions were 

retrieved, the search for primary studies was limited to those studies 

published after the last search date of the most recently published 

systematic review. 



The methodological quality of retrieved systematic reviews and primary 

studies was assessed using criteria extracted from published and 

validated checklists.  

 

For each clinical questions, evidence tables and summary documents 

with the most relevant clinical information and the level of evidence 

were prepared. 

 

 

 

Finally, the evidence collected was presented and discussed within the 

Screening WG. Recommendations were made based on consensus 

agreement obtained within the group. 

 



The evidence was graded according to the levels reported. 



 



 



GRUPPI DI ETA’ E INTERVALLI DI SCREENING 

PICOS: la fascia d’età ottimale in cui effettuare la mammografia di screening 

per il carcinoma mammario, e qual è l’intervallo di tempo ottimale per tale 

screening?  

•Tutte le meta-analisi sia di RCT sia di studi osservazionali sull’invito allo 

screening mammografico hanno rilevato una riduzione statisticamente 

significativa nella mortalità per carcinoma mammario, considerando tutti i 

gruppi di età compresi nella fascia 40-74 anni  -  LIVELLO DI EVIDENZA: I–

III 

 

•La riduzione è stata maggiore per la fascia d’età 60-69 anni – LIVELLO DI 

EVIDENZA: I 

 

•Per i gruppi d’età 40–49 e 50–59, la riduzione della mortalità si è mostrata 

statisticamente significativa anche se in misura minore che per la fascia 

40-74 anni– LIVELLO DI EVIDENZA: I 

 

•Per le donne di età 70–74 anni, i risultati indicanti una riduzione nella mortalità 

per carcinoma mammario si sono mostrati al limite della significatività statistica 

-  LIVELLO DI EVIDENZA: I 

 

 

Armaroli et al, 2015 





- What are the other benefits, for example in terms of life years gained, 

reduced risk of mastectomy, rate of cure, incidence rates of advanced 

cancer, of mammography screening? 

 

- What is the frequency of mastectomy and breast-conserving surgery for 

women after mammographic breast cancer screening? 

- What is the risk of overdiagnosis in the screening process (by age 

range) within a population-based programme or with opportunistic 

screening? 

- What is the (cumulative) rate of false positive in the screening age 

period (by age range)? 

- What about the other harms/negative side/adverse effects (e.g. 

radiation, psychological effects, overtreatment) of mammography 

screening within a population-based programme or with opportunistic 

screening? 

- What is the risk of radiation-induced breast cancer in women at 

average risk undergoing mammographic screening? 



Systematic review: AMSTAR checklist. This is a checklist which 

assesses the quality of conduct of a systematic review (Shea, 2007)  

'a priori' design provided in a protocol: 

duplicate study selection  

duplicate data extraction 

comprehensive literature search 

status of publication not used as an inclusion criterion 

list of studies (included and excluded) provided 

characteristics of the included studies provided 

scientific quality of the included studies assessed and documented 

scientific quality of the included studies used in formulating conclusions 

methods used to combine the findings of studies appropriate 

likelihood of publication bias assessed 

the conflict of interest included 

Yes to every question:  

 

high quality sistematic 
review 







 







Systematic review: AMSTAR checklist. This is a checklist which 

assesses the quality of conduct of a systematic review (Shea, 2007)  

'a priori' design provided in a protocol: 

duplicate study selection  

duplicate data extraction 

comprehensive literature search 

status of publication not used as an inclusion criterion 

list of studies (included and excluded) provided 

characteristics of the included studies provided 

scientific quality of the included studies assessed and documented 

scientific quality of the included studies used in formulating conclusions 

methods used to combine the findings of studies appropriate 

likelihood of publication bias assessed 

the conflict of interest included 

Yes to every question:  

 

high quality sistematic 
review 



Included randomized, controlled trials (RCTs); observational studies of screening cohorts; 
and systematic reviews that compared outcomes of women exposed to screening versus not 
screening.  
 
Several meta-analyses were conducted to determine more precise summary estimates 
when adequate data were reported by trials rated as fair- or good-quality. 
 
We assessed the aggregate internal validity (quality) of the body of evidence for each key 
question as good, fair, or poor by using methods developed by the USPSTF that are based 
on the number, quality, and size of studies; consistency of results between studies; and 
directness of evidence 









Included recently published systematic reviews; randomized, controlled trials (RCTs); and 
observational studies of prespecified harms. When available, studies providing outcomes 
specific to age, risk factors, screening intervals, and screening modalities  
 
Studies meeting criteria for high quality and with designs ranked higher in the study 
design–based hierarchy of evidence were emphasized because they are less susceptible to 
bias (for example, RCTs were chosen over observational studies). 
 
When possible, we assessed the aggregate internal validity (quality) of the body of evidence 
for each key question (good, fair, or poor) by using methods developed by the USPSTF 
based on the number, quality, and size of studies; consistency of results 
between studies; and directness of evidence 



 





 



 



How Often to Screen 

 

No clinical trials compared annual mammography with a longer interval in 

women of any age. 

 

Available observational evidence evaluating the effects of varying 

mammography intervals found no difference in the number of breast cancer 

deaths between women aged 50 years or older who were screened 

biennially versus annually 



Benefit and Harms of Screening and Early Treatment  

 

The USPSTF found adequate evidence that mammography screening reduces 

breast cancer mortality in women aged 40 to 74 years.  

 

The number of breast cancer deaths averted increases with age;  

 

women aged 40 to 49 years benefit the least and women aged 60 to 69 years 

benefit the most.  

Direct evidence about the benefits of screening mammography in women aged 

75 years or older is lacking. 

 

The USPSTF found adequate evidence that screening for breast cancer with 

mammography results in harms for women aged 40 to 74 years.  

 

The most important harm are overdiagnosis and overtreatment.  

False-positive results are common and lead to unnecessary and sometimes 

invasive follow-up testing, with the potential for psychological harms (such as 

anxiety). False-negative results also occur and may provide false reassurance. 

Radiation-induced breast cancer and resulting death can also occur, although 

the number of both of these events is predicted to be low. 

 



 

Benefit and Harms of Screening and Early Treatment -II 

 

The USPSTF found inadequate evidence on the benefits and harms of 

DBT as a primary screening method for breast cancer.  

 

 

The USPSTF found inadequate evidence on the benefits and harms of 

adjunctive screening for breast cancer using breast ultrasonography,  

MRI, DBT, or other methods in women identified to have dense breasts 

on an otherwise negative screening mammogram.  

 

In both cases, while there is some information about the accuracy of 

these methods, there is no information on the effects of their use on 

health outcomes, such as breast cancer incidence, mortality, or 

overdiagnosis rates. 

 

 



Conclusioni  

• Le posizioni tra i due Oceani si avvicinano molto 

• Sistematic review of the evidence of high quality 

• Inclusion of observational studies in the 

assessment of the effectiveness 

• Balance between benefit and harms 

• Great attention to women <50years 

•  Role of women’s values and preferences and 

informed consent 



Grazie per l’attenzione! 

Paola armaroli 

paola.armaroli@cpo.it 


