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Abstract

Breast cancer is the leading cause of cancer mortality in Brazilian women. 
The new Brazilian guidelines for early detection of breast cancer were drafted 
on the basis of systematic literature reviews on the possible harms and benefits 
of various early detection strategies. This article aims to present the recom-
mendations and update the summary of evidence, discussing the main contro-
versies. Breast cancer screening recommendations (in asymptomatic women) 
were: (i) strong recommendation against mammogram screening in women 
under 50 years of age; (ii) weak recommendation for mammogram screening 
in women 50 to 69 years of age; (iii) weak recommendation against mammo-
gram screening in women 70 to 74 years of age; (iv) strong recommendation 
against mammogram screening in women 75 years or older; (v) strong recom-
mendation that screening in the recommended age brackets should be every 
two years as opposed to shorter intervals; (vi) weak recommendation against 
teaching breast self-examination as screening; (vii) absence of recommen-
dation for or against screening with clinical breast examination; and (viii) 
strong recommendation against screening with magnetic resonance imaging, 
ultrasonography, thermography, or tomosynthesis alone or as a complement 
to mammography. The recommendations for early diagnosis of breast cancer 
(in women with suspicious signs or symptoms) were: (i) weak recommenda-
tion for the implementation of awareness-raising strategies for early diagno-
sis of breast cancer; (ii) weak recommendation for use of selected signs and 
symptoms in the current guidelines as the criterion for urgent referral to spe-
cialized breast diagnosis services; and (iii) weak recommendation that every 
breast cancer diagnostic workup after the identification of suspicious signs 
and symptoms in primary care should be done in the same referral center.
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Introduction

Breast cancer is the most frequent cancer in Brazilian women, except for non-melanoma skin cancer. 
In 2017, there were an estimated 57,960 new cases of the disease 1, and in 2014 the Brazilian Mortal-
ity Information System recorded 14,622 deaths in women due to breast cancer, the principal cause of 
death from cancer in Brazilian women. In Central and South America, the highest incidence and mor-
tality rates were in Argentina, Brazil, and Uruguay 2. In the last three decades, breast cancer mortality 
increased in all five major geographic regions of Brazil 3. This increase may have resulted partially from 
the increase in incidence due to women’s greater exposure to risk factors from the urbanization pro-
cess and lifestyle changes 4, aggravated by Brazil’s intense population aging 5. The leading risk factors 
for breast cancer – advanced age at first pregnancy, low parity, and short breastfeeding duration 6 –  
are less amenable to public health interventions, especially in modern societies where women have 
increased their professional and social participation. Other known risk factors for the disease (alcohol 
consumption, overweight, and physical inactivity after menopause) are already the target of preven-
tive measures for other chronic non-communicable diseases 7. Thus, early detection and treatment 
are generally considered the most effective means to reduce mortality from breast cancer.

The new guidelines for early detection of breast cancer in Brazil were based on systematic litera-
ture reviews of the risks and possible benefits of various early detection strategies 8,9. The current 
article’s objective is to present the new guidelines and a summary of the evidence for the recommen-
dations, discussing the main controversies in light of the best and most current available evidence.

Methods

The detailed methods for definition of the scope, research questions, search strategies, selection of 
studies, evaluation of the quality of evidence, and formulation of recommendations in the guidelines 
have been published elsewhere 8,9.

This article begins with a summary of the evidence for the new guidelines and their recommen-
dations. We also updated the original searches for the guidelines in MEDLINE 8 up to March 31, 
2017. The new articles were assessed according to the same eligibility criteria originally used, and 
their results and implications for the new guidelines were included in the sections on evidence syn-
thesis and discussion of this article, except for the new abstracts on the strategies for early diagnosis, 
whose new eligibility criteria only included systematic reviews or clinical trials. We also searched for 
updated publications with new follow-up data of the clinical trials on screening.

The guidelines were divided into recommendations for screening and for early diagnosis, that is, 
strategies aimed at asymptomatic women and at those with signs and symptoms of cancer, respective-
ly. For screening, we evaluated mammography and the following methods, independently, or in com-
bination with mammography: breast self-examination; clinical breast examination; ultrasonography; 
magnetic resonance image; breast tomosynthesis and thermography. The recommendations do not 
refer to the population at high risk of developing breast cancer. For early diagnosis we evaluated strat-
egies of awareness of suspicious signs and symptoms for breast cancer, clinical criteria for identifying 
suspected cases in primary health care and the diagnostic confirmation in a single health care unit 9.

Recommendations

The recommendations of the new guidelines for screening are described in Box 1 and for early diagno-
sis in Box 2. Box 3 explains the interpretation of each type of recommendation according to the guide-
line’s target populations, that is, health professionals, health managers and the general population.
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Box 1

Brazilian Ministry of Health recommendations for breast cancer screening.

Ministry of Health recommendations for breast cancer screening 

M
am

m
og

ra
ph

y

< 50 years Recommends against mammographic screening in women less than 50 years of age. 
(Strong recommendation: possible harms clearly outweigh possible benefits).

50 to 59 years Recommends mammographic screening in women 50 to 59 years of age. 
(Weak recommendation: possible benefits and harms are probably similar).

60 to 69 years Recommends mammographic screening in women 60 to 69 years of age. 
(Weak recommendation: possible benefits probably outweigh possible harms).

70 to 74 years Recommends against mammographic screening in women 70 to 74 years of age. 
(Weak recommendation: balance between possible harms and benefits is uncertain).

≥ 75 years Recommends against mammographic screening in women 75 or older. 
(Strong recommendation: possible harms probably outweigh possible benefits).

Periodicity Recommends biennial screening in the recommended age brackets. 
(Strong recommendation: possible benefits probably outweigh possible harms when compared to 
intervals shorter than every other year).

Breast self-examination Recommends against teaching self-examination as a breast cancer screening method. 
(Weak recommendation: possible harms probably outweigh possible benefits).

Clinical breast examination Absence of recommendation: the balance between possible harms and benefits is uncertain.

Magnetic resonance imaging Recommends against breast cancer screening with MRI in women with standard risk of developing 
this cancer, either alone or with mammography. 
(Strong recommendation: possible harms probably outweigh possible benefits).

Ultrasonography Recommends against breast cancer screening with breast ultrasound, either alone or with 
mammography. 
(Strong recommendation: possible harms probably outweigh possible benefits).

Thermography Recommends against breast cancer screening with thermography, either alone or with 
mammography. 
(Strong recommendation: possible harms probably outweigh possible benefits).

Tomosynthesis Recommends against breast cancer screening with tomosynthesis, either alone or with 
mammography. 
(Strong recommendation: possible harms probably outweigh possible benefits).

Note: these recommendations are not directed at the 1% of the female population who are at high risk of breast cancer.

Evidence synthesis

Screening with mammography

Originally, six systematic reviews of clinical trials contributed results to the evaluation of the effec-
tiveness of screening mammography in the new guidelines 10,11,12,13,14,15,16. None of them showed a 
statistically significant reduction in overall mortality. In the meta-analysis that only included clinical 
trials with adequate or suboptimal randomization, there was a 19% reduction in mortality from 
breast cancer with screening mammography in 13 years of follow-up (RR = 0.81; 95%CI: 0.74-0.87), 
corresponding to an absolute benefit, i.e., a difference in the risk of death from breast cancer, between 
screened and unscreened groups, of 0.05% 11,16.

When updating the evidence on benefits and harms of mammography screening for this article, 
36 references were retrieved and three references that reported the results of systematic reviews 
were selected 17,18,19. Regarding mortality from breast cancer, the U.S. Preventive Services Task Force 
(USPSTF) continued to present similar results to the previous version, except for the loss of statistical 
significance in the 40 to 49 years age group (RR = 0.92; 95%CI: 0.75-1.02) 17.
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Ministry of Health recommendations for early diagnosis of breast cancer

Breast awareness Recommends implementation of breast awareness strategies for early diagnosis of breast cancer.
(Weak recommendation: possible benefits probably outweigh possible harms).

Identification of suspicious 
signs and symptoms

Recommends that the following signs and symptoms be considered for urgent referral to breast 
diagnostic services (Weak recommendation: possible benefits probably outweigh possible harms): 
• Any breast lump in women over 50 years of age; 
• Breast lump in women over 30 years of age that persists for more than one menstrual cycle; 
• Breast lump with hardened and fixed consistency or that has increased in size in adult women of any age; 
• Unilateral bloody nipple discharge; 
• Eczematous breast skin lesion that fails to respond to topical treatments; 
• Men over 50 years of age with a unilateral palpable lump; 
• Presence of axillary lymphadenopathy; 
• Progressive increase in breast size with signs of edema, such as orange-peel skin; 
• Retraction of breast skin; 
• Change in nipple shape.

One-stop diagnostic 
confirmation

Recommends that every breast cancer diagnostic workup after identification of suspicious signs and 
symptoms in primary care be done in a single referral center. 
(Weak recommendation: possible benefits probably outweigh possible harms, when compared to the 
traditional organization of diagnostic services).

Box 2

Brazilian Ministry of Health recommendations for early diagnosis of breast cancer.

The most common harm from screening mammography is a false-positive result, the cumula-
tive probability of which after ten years of screening is 61% in annual and 42% in biennial screening 
intervals, according to USA data 19.

Meanwhile, the most serious harm from screening is overdiagnosis and overtreatment, i.e., unnec-
essary diagnoses and treatments 9. After 25 years of follow-up of Canadian clinical trials, 50% of the 
cases of non-palpable invasive cancer, detected by screening mammography alone, were classified 
as overdiagnosis 20. According to a Cochrane meta-analysis based on data from the clinical trials 
that did not introduce screening mammography in the control group while the study was being 
conducted, screening generates an excess of 30% of women treated unnecessarily 11. The increase 
in breast surgeries in the screened group (including mastectomies and breast-conserving surgeries) 
was approximately 30% (RR = 1.31; 95%CI: 1.22-1.42) when compared to unscreened women, even 
without considering probable reoperations, since the number of excess surgeries was like the number 
of excess diagnoses. The percentage of overtreatment was even greater in trials with suboptimal ran-
domization, reaching more than 40% (RR = 1.42; 95%CI: 1.26-1.61), analyzing only the period prior 
to introduction of screening in the control group 11. In absolute terms, this would translate as ten 
women treated unnecessarily and possibly one death avoided for every two thousand women invited 
for screening over the course of ten years 11.

No clinical trial directly measured the association between screening mammography and induc-
tion of cancer from the radiation 21. The available data are extrapolations from acute exposures to 
higher doses of ionizing radiation 21. According to the modeling study cited by the Canadian Task 
Force on Preventive Health Care and the new USPSTF review, annual mammograms performed from 
40 to 80 years of age could induce 20 to 25 fatal cancer cases for every 100,000 women screened 19,21.

Clinical trials on screening mammography included women aged between 39 and 74 years, vary-
ing between studies 8. All the selected systematic reviews of clinical trials showed that the greatest 
benefit of screening occurs in women aged 60 to 69 years, while the lowest benefit occurs in women 
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Box 3

Interpretation of the degrees of recommendation according to the target audience.

Target audience Degres of reccomendation

Strong (in favor) Weak (in favor) Weak (against) Strong (against)

Managers The intervention 
should be adopted as 
health policy in most 

situations

The intervention can be 
adopted as health policy in 

some specific contexts, taking 
into account the balance 

between benefits and harms of 
other interventions and health 

priorities

The intervention should NOT 
be adopted as a health policy. 

However, in some specific 
contexts, may be subject to 

debate

The intervention should 
NOT be adopted as a 

health policy

Health 
professionals

Most patients 
should receive the 

recommended 
intervention

Different choices will be 
appropriate for each person 

and the shared and informed 
decision-making process should 
give greater weight to patients' 

values and preferences

Different choices will be 
appropriate for each patient, 
and the shared and informed 
decision process should give 

greater weight to patients' 
values and preferences

Most patients should 
NOT receive the 

intervention

Population Most people, when well 
informed, would like 

the intervention, only a 
minority would not

Most people, when informed, 
would like the intervention, but 

many would not

Most people, when well 
informed, would NOT want the 
intervention, but many would

Most people, when well 
informed, would NOT 
want the intervention, 
only a minority would

from 40 to 49 years, and for this last age group controversy on the real effectiveness in breast cancer 
mortality reduction persists.

In addition, harms associated with screening are greater in the 40 to 49 years age group, includ-
ing the need for further screening mammograms, imaging tests, and biopsies for the detection of one 
additional case of invasive breast cancer 12. For example, the proportion of false-positive results is 
heavily dependent on age and is higher in younger women. Even assuming that screening from 40 to 
49 years of age reduces the risk of dying from breast cancer, for every woman that theoretically could 
have her life prolonged by having participated in four rounds of screening, 2,108 women would have 
to be screened, 690 would receive false-positive results, and 75 would be biopsied unnecessarily. For 
women 50 to 69 years of age, the figures would be 721, 204, and 26 21.

In the screening mammography trials included in the selected meta-analyses, the interval between 
screening rounds varied from 12 to 33 months 21. Stratified analyses of one of these systematic 
reviews did not show a statistically significant difference in the reduction of mortality according to 
different screening intervals in the target population from 50 to 69 years of age (comparing intervals 
of two years or greater and intervals of less than two years) 21. A randomized clinical trial designed 
specifically to compare different intervals found that the risk of dying from breast cancer did not 
differ between the annual versus three-year interval; the three-year interval between tests was thus 
adopted in the screening program in the UK 21. While intervals shorter than two years would not 
provide an additional benefit, evidence based on modeling suggests that a reduction in the interval 
from two years to one year would double the magnitude of harms associated with screening 12. Thus, 
intervals of 24 to 30 months between screening round in women 50 to 69 years of age are safe in terms 
of maintaining the possible benefits and reducing potential harms.
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Screening with clinical breast examination

All five selected systematic reviews on screening with clinical breast examination concluded that 
there is still no evidence on this intervention’s efficacy for the reduction of breast cancer mortality 
12,22,23,24. Randomized clinical trials in Kerala 25 and Mumbai 26 in India and a trial in the Philippines 27  
reported that screening with clinical breast examination resulted in diagnosis of disease in stages 
with better prognosis 25, which however could be attributed to lenght bias, overdiagnosis, or even a 
possible effect from the simultaneous application of a breast awareness strategy in the intervention 
group 9. Evidence shows that screening with clinical breast examination is associated with a higher 
standardized breast cancer incidence rate 25, which could indicate some degree of overdiagnosis. In 
addition, since the trial in the Philippines was suspended and the two clinical trials in India have still 
not presented definitive results to evaluate the outcome on mortality, it is still not possible to deter-
mine whether screening with clinical breast examination is really effective.

Meanwhile, in the clinical trial in Kerala, false-positives accounted for 99% of all positive cases in 
clinical breast examination screening 25. In the same study, screening sensitivity was 51.7% (95%CI: 
38.2-65.0), with a high proportion of false-negatives; the number of interval cancers was practically 
identical to the number of cancers detected by screening 25. There is also evidence that in clinical 
practice, the screening sensitivity of clinical breast examination is lower than in clinical trials, around 
28% to 36% 23.

In the search update carried out in 2017, one identified meta-analysis compared the outcomes in 
clinical trials of mammography screening with versus without clinical breast examination. The results 
showed a smaller point estimate of mortality reduction in the trials with supplementary clinical breast 
examination, although the confidence intervals of the two groups overlapped 28.

Screening with breast self-examination

As for teaching breast self-examination for cancer screening purposes, none of the selected sys-
tematic reviews of clinical trials demonstrated efficacy in the reduction of breast cancer mortality 
12,16,22,23,24,29. Meanwhile, the reviews identified evidence of excess unnecessary interventions for 
diagnostic workup due to false-positive results with screening. For example, in one of the two clinical 
trials analyzed in the reviews, practically twice as many benign lesions were diagnosed in the inter-
vention group, accompanied by an increase in the number of biopsies 22.

Screening with other imaging methods

We found no clinical trials that evaluated ultrasound screening with or without mammography, ther-
mography, or breast tomosynthesis 8. Concerning tomosynthesis, two systematic reviews of studies 
on diagnostic accuracy identified heterogeneous results for sensitivity and specificity between the 
studies, besides validity problems 30,31. Thus, there is still no sufficient evidence to evaluate whether 
breast cancer screening with these methods can bring some benefit and whether the possible benefits 
outweigh the harms associated with them.

None of the three selected systematic reviews presented the results of clinical trials on the efficacy 
of screening with magnetic resonance imaging (MRI) for reducing breast cancer mortality 12,16,32. 
According to estimates, the number of cases with indeterminate diagnosis in the initial workup after 
screening, i.e., requiring biannual follow-up with new imaging tests, would increase tenfold with MRI 
screening 32. MRI screening would also potentially increase the amount of overdiagnosis, especially 
due to its greater sensitivity in detection of ductal carcinoma in situ (DCIS) 32. In the search update 
carried out in 2017, no conclusive evidence was found on screening effectiveness on overall or 
breast cancer mortality, when the aforementioned image techniques were used alone or in addition  
to mammography 33,34,35.
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Early diagnosis strategies

As for the breast awareness strategy 9, the studies either included other interventions alongside breast 
cancer warning signs awareness-raising, for example encouragement for screening mammography, 
thus preventing the evaluation of this strategy’s efficacy per se or considered surrogate endpoints 
with no clinical relevance 8,36. On the other hand, no harms associated with this strategy were identi-
fied. In contrast to the breast self-examination technique, the rationale of the awareness strategy is 
not to teach a screening method, but to make women more aware of early signs of breast cancer in 
everyday normal life, hopefully improving the quality of their breast health care demands 37. In the 
search updated in 2017, one new systematic review was selected 38. In this review two clinical tri-
als on awareness strategy were identified. However, they were heterogeneous in relation to quality, 
intervention and outcomes. In the trial of better quality – level of evidence “moderate” according to 
the GRADE system – the intervention, that is, a leaflet plus one individual meeting with a health care 
professional significantly increased the knowledge about early signs of breast cancer and about the 
increased risk of the disease with age 38.

As for the strategy of identifying suspicious signs and symptoms in primary care and priority 
referral for diagnostic workup 9, the selected studies did not evaluate clinically relevant outcomes 
for patients. Still, they indicated that protocols for priority referral from primary care have a cancer 
detection rate of some 10% 39 and sensitivity of some 90% 39,40,41. The sign most commonly associated 
with breast cancer is breast lump, present in 90% of cases confirmed subsequently as cancer 42,43,44.

As for the strategy of diagnostic confirmation at a single service 9, two clinical trials were identi-
fied 45,46, but neither addressed the outcomes defined in the protocol for revision of new guidelines 9. 
Two observational studies were identified, but with important quality problems 8. 

Discussion

The new Brazilian national guidelines are probably the most critical government guidelines for 
screening ever published in the world, and the most recent available evidence corroborates the new 
recommendations 19. Three clinical trials for screening mammography have published new follow-up 
results in recent years: the Canadian trial, Gothemburg trial (Sweden), and UK Age Trial. Even after 25 
years of follow-up, the Canadian breast cancer trial failed to demonstrate a reduction in breast cancer 
mortality from screening 18,20. The new results of the UK Age Trial also failed to show a reduction in 
long-term mortality, indicating that the initially observed reduction in mortality may have meant, at 
most, that deaths from breast cancer were only slightly postponed 47.

On the other hand, the new results of the Gothemburg trial 48 showed a statistically significant 
protective effect against breast cancer mortality in women under 50 years of age in long-term follow-
up. This result is difficult to explain, precisely in a clinical trial in which there was contamination of 
approximately 20% of the control group during the intervention period and where more than 50% of 
the women aged 39 to 49 years had already received at least one mammogram at baseline. Not to men-
tion that screening was offered to the control group and that it would be difficult to determine wheth-
er deaths that occurred 24 years later were associated with cancers discovered during the intervention 
period. All this contamination would tend to decrease rather than increase the intervention’s efficacy. 
This explains how odd the results appear, considering the existing clinical trials as a whole. Another 
unexpected finding in this clinical trial is that the difference in breast cancer mortality between the 
interventions appears at the beginning of follow-up. One likely explanation for these results would be 
the presence of biases. This clinical trial has at least two well-documented potential sources of bias: 
selection bias due to problems in the generation and concealment of the random allocation sequence. 
The result is that the intervention groups are not totally comparable. In addition, part of the reduc-
tion in breast cancer mortality in the Swedish clinical trials is probably due to the higher awareness of 
women in the screened group, as well as the better diagnosis and treatment standards 49.

Of all the breast screening trials, the Canadian trial and the UK Age Trial were the only two 
designed specifically to assess the impact of screening in the 40 to 49-year bracket and are considered 
high quality studies 11,16. In the 2016 version of the systematic review commissioned by the USPSTF, 
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that included new results of these two clinical trials, the statistical significance in the reduction of 
breast cancer mortality, previously borderline, disappeared completely 17. Considering the risks 
involved in screening mammography for women under 50 years, these results suggesting absence of 
efficacy further reinforce the strong recommendation against screening in the new guidelines. This 
type of recommendation entails the shared decision process in the case where there is active demand 
of the woman to screen in this age group, in which the uncertainties about benefits and the risks 
involved should be discussed. Thus, the practical implication is that our recommendation is similar to 
that of the USPSTF guidelines that states that this procedure should not be offered routinely 50. Had 
the new version of the USPSTF guidelines been based on their systematic review results, their guide-
lines would have been even more unfavorable in relation to this practice, given the lack of evidence 
of statistically significant benefits. However, the implication would be that this procedure would be 
not covered according to the Affordable Care Act. Importantly, the issue is not lack of evidence. On the 
contrary, the 39 to 49-year bracket was the most widely studied in clinical trials.

Some factors explain these unfavorable results in women under 50, such as lower breast cancer 
incidence and higher breast density in this age group. In addition to the lower prevalence of breast 
cancer in women under 50 years of age, mammograms performed in younger women show lower 
sensitivity and specificity and a higher proportion of false-negative and false-positive results due to 
the higher breast density, which decreases the sensitivity of mammography 51. The biological ratio-
nale for this absence of efficacy is also backed by other findings, such as the lack of down-staging 
through screening in this age bracket, contrary to women 50 years or older 17. Even if we overlook all 
this evidence and assume that there is some efficacy in screening mammography between 40 and 49 
years, the absolute benefit would still be seven times less than in the 60 to 69 year group 17 and would 
have to be weighed against the risks from screening, which are greater precisely in younger women.

Using the proportion of cases per stage as an outcome is a frequent source of bias in assessments 
of studies about screening and screening programs. This occurs due to the redistribution of cases in 
which cases of overdiagnosis are included and recorded as a positive outcome. Therefore, the pro-
portion of cases per stage should not be used as an outcome in studies assessing the effectiveness of 
screening. A publication from 2016 on the Canadian mammographic screening study showed that in 
women 40 to 49 years of age, 100% of cancers detected by mammographic screening alone – non-
palpable tumors – were considered overdiagnosis 52. In other words, in this age bracket, early detec-
tion by screening mammography would only have brought harm to women’s health and an illusion of 
benefit. This proportion drops to 44% in women 50 to 59 years of age 52. Estimates of overdiagnosis in 
this clinical trial are considered high quality 17 and may even be underestimated due to contamination 
of the control group, although women in this group had not been actively invited to participate in the 
screening as in other clinical trials 17,47.

Annual screening starting at 40 years, very popular in Brazil, is also associated with increased 
likelihood of developing radio-induced cancer. When biennial screening beginning at 50 years is 
compared to annual screening starting at 40, the number of radio-induced cancers from screen-
ing increases nearly fivefold (or more than 100 additional cases of radio-induced cancer in 100,000 
screened women) 53. Additionally, this number can nearly double when considering women with 
large breasts, which require higher doses of radiation per test 53. All this assuming that there are qual-
ity programs in which the dose of ionizing radiation in the tests is monitored. Although this risk is 
relatively small and the evidence is indirect – based on modeling – these risks add to others such as 
overdiagnosis, overtreatment, false-positives, false-negatives, and lack of evidence of benefits from 
annual screening starting at 40 years. For all these reasons, it is expected that when women are well 
informed most would opt for not submitting to mammography screening under the age of 50.

Even the American Cancer Society new guideline changed its traditional recommendation that 
women should start routine screening at age 40, to 45, and the periodicity of screening from 50 years 
of age from annual to biannual 54. Still, the justification for starting screening at 45 instead of 50 years 
of age was weak, using incidence rates of breast cancer per age group, as in the USA (as it is also the 
case in Brazil), the disseminated screening starting at younger ages potentially increases the incidence 
before age 50 due to lead time bias and overdiagnosis.

Regarding the recommendation to screen women aged 70 years or older, while the present guide-
lines make recommendations against this practice, the USPSTF recommends screening in the 70 to 
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74-year bracket and classifies screening of women aged 75 years or older as uncertain. However, the 
USPSTF demonstrated in its own systematic review that there is no evidence of efficacy of screening 
for women aged 70 years or more 17. The strong recommendation against screening in this age group 
is in accordance with the GRADE system that expects this type of recommendation in situations of 
absence of evidence of effectiveness and the existence of well recognized risks associated with the 
intervention 55. Although the new Brazilian guidelines allow shared decision making in these cases 
(Box 3) it is necessary to explicitly consider in this process the uncertainty of benefits as well as the 
increase in overdiagnosis through the detection of indolent cases of breast cancer and by the higher 
incidence of competitive causes of death. The balance between possible benefits and risks becomes 
more unfavorable as life expectancy diminishes. This is the reason for the more unfavorable recom-
mendation for women aged 75 or over in the present Brazilian guidelines. Thus, as with women 
younger than 50 years of age, it is expected that those aged 75 or more opt for not submitting to 
screening (Box 3).

Part of the problem with overdiagnosis and overtreatment in the mammographic screening is due 
to the excess detection and treatment of cases of DCIS. In the past, mastectomy was the treatment 
of choice for such cases, but four randomized studies in the 1980s and 1990s showed a significant 
reduction in the risk of relapse with lumpectomy followed by radiotherapy 56. An increase in survival 
with the addition of radiotherapy was suggested in a population-based cohort study 57. Two random-
ized studies showed a reduction in relapse with adjuvant tamoxifen in the estrogen receptor-positive 
subgroup, with no increase in survival 56,58. Three other studies evaluated the inclusion of hormone 
therapy with tamoxifen to adjuvant therapy, with the results indicating a reduction in the incidence of 
ipsilateral and contralateral DCIS, but with no impact on the incidence of invasive tumors 58. In this 
context, the use of anastrozol did not show superior results when compared to tamoxifen 59. Although 
breast-conserving surgery followed by radiotherapy and hormone therapy is consecrated in the treat-
ment of DCIS, there has been an important recent increase in bilateral mastectomies in the United 
States, associated with the widespread use of MRI in the evaluation of these patients, resulting in the 
discovery of new foci outside the quadrant and even in the contralateral breast 60. Although adjuvant 
therapy is not risk-free, it seems contradictory that diagnosis of DCIS is associated with an increase in 
bilateral mastectomies, when one of the arguments generally used to defend mammographic screen-
ing is the possibility of performing more conservative surgeries. In the future, the results of clinical 
trials on the treatment of DCIS and the development of new tests to better stratify the risk of these 
cases may contribute to decrease the overtreatment of these cases 61.

A common criticism for breast screening studies is their generalization to the present 62. The 
increase in the sensitivity of mammography over recent decades 63 may have resulted in an increase in 
overdiagnosis when compared to those when the screening studies were conducted. Meanwhile, the 
evolution in adjuvant therapy in recent decades has improved the treatment efficacy in cases of locally 
advanced cancer identified by signs and symptoms, tending to decrease the effectiveness of screen-
ing mammography 64. Hormone therapy has played an outstanding role in the evolution of adjuvant 
therapy, initially with tamoxifen and later also with aromatase inhibitors 65.

Brazil witnessed an important drop in breast cancer mortality rates beginning in the late 1990s 
in the state capitals in the Southeast and South regions, possibly associated with improved access 
to diagnosis and treatment 66. It would be difficult to ascribe this decrease in mortality to screen-
ing mammography, given its limited dissemination in Brazil in the 1990s. Meanwhile, there was a 
major increase in breast cancer deaths among women in the countryside, especially in the North and 
Northeast regions. This suggests that reproductive and sexual changes may have been adopted rap-
idly by women living outside the state capitals, including in low-income areas with worse access to  
health services.

Given the questioning of mammographic screening, it is natural to see an increase in interest in 
other screening methods. Still, the new systematic review commissioned by the USPSTF found no 
evidence of the efficacy of screening with tomosynthesis, MRI, or breast ultrasound 50, as in the new 
Brazilian guidelines 8 and two other previous systematic reviews 31,67. In addition, no clinical trials 
were identified that evaluate the impact of the use of techniques applied to ultrasound, such as elas-
tography and Doppler. Likewise, there is no conclusive evidence on greater efficacy of the combina-
tion of ultrasonography and mammography in breast cancer screening, when compared to screening 
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mammography alone 68. Meanwhile, there is indirect evidence suggesting that screening with clinical 
breast examination together with mammography is more effective than mammography alone 28, 
while the results are still lacking from clinical trials designed specially to answer this question.

The perception of lack of access to health services, ignorance of cancer warning signs, and the 
existence of myths on the disease are factors that can generate user-related diagnostic delays 69. The 
evidence of a decrease in the role of screening and the national scenario of breast cancer control 
points to the importance of strengthening strategies for early diagnosis of cases with early signs and 
symptoms, in order to act on these determinants of diagnostic delay. Still, there is no good evidence 
on best strategies to be adopted. Thus, the three strategies proposed in the new guidelines should 
have their results monitored. The detection of a suspicious breast lump in primary care appears to 
have good positive predictive value, but there is a lack of studies evaluating the predictive value of the 
association of several signs and symptoms 70. The strategy of population awareness-raising on warn-
ing signs, accompanied by improved access to primary care and diagnostic confirmation through 
the establishment of clinical regulation of appointments and concentration of diagnostic workup 
in specialized centers has the potential to overcome various barriers to access and to improve prog-
nosis for these patients. Still, if there is no adherence to guidelines for referral and prioritization of 
appointments, and if most cases continue to be excluded from fast-track diagnostic workup, there 
may be a paradoxical increase in difficulty in obtaining diagnosis, precisely for the cases that most 
need this kind of care 71. Having diagnostic confirmation at the same secondary tier of care can help 
avoid repeat biopsies and delays in receiving the histopathology report, thereby reducing the intervals 
between unnecessary consultations, booked merely to present the imaging test and biopsy results.

Limitations

As the present screening guidelines are not for population at high risk of breast cancer development, 
mistaken interpretation about family history or other risk factors may jeopardize its implementation. 
The present guidelines apply to 99% of the female population; which are not considered to be at high 
risk 72. High-risk situations occur in women with a history of supra diaphragmatic radiotherapy 
before age 36 for the treatment of Hodgkin lymphoma 73 or those with strong hereditary predisposi-
tion for breast cancer. The genetic mutations more frequently linked to high risk of breast cancer are 
those of the genes BRCA 1 and 2 (hereditary syndrome of breast and ovary cancer), which account for 
70 to 80% of cases 74, followed by TP53 (Li-Fraumeni syndrome) and PTEN (Cowden syndrome) 75.  
It is important to note that the existence of family history of cancer, in most cases, does not indicate 
the presence of familial cancer syndromes. In a study of randomly selected breast cancer cases in 
health care units in Rio de Janeiro, 2.3% of the identified cases showed BRCA genes mutations 76. 
There are several tools available for the initial triage to classify women as having probable high 
familial risk 77,78, including one validated in southern Brazil 79. Generally, the criteria considered are 
the following: family history of breast or ovary cancer in a first degree relative; cases of breast cancer 
before the age of 50; case of breast and ovary cancer in one single relative; bilateral breast cancer; 
case of breast cancer in a man; Ashkenazi Jewish ancestry 77,78,79. The discussion about uncertainties, 
controversies, risks and benefits of special screening protocols and other alternative conducts for the 
high risk population, such as chemoprophylaxis and prophylactic surgeries, are beyond the scope of 
the present guidelines.

Another limitation of the present guidelines is that they are based on the best available evidence, 
not using modeling to formulate the recommendations. This may also be considered a strength of 
these guidelines, as modeling often super-estimates the benefits and under-estimates the risks of 
screening 80. Some of the main gaps in the available evidence are the lack of data on effectiveness of 
the screening in the Brazilian population and also, the paucity of studies about the harms resulting 
from overdiagnosis and overtreatment. The use of modeling techniques to fill in these gaps in knowl-
edge is a possibility for future versions of these guidelines.
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Conclusion

The best available evidence reinforces the recommendations of the new Brazilian national guidelines. 
Currently, the only recommended screening strategy is biennial mammography from 50 to 69 years, 
and even so as a conditional recommendation, respecting each woman’s values and preferences. In 
order to achieve a favorable balance between benefits and harms from screening, it is at least neces-
sary to respect the recommendations for the target age bracket and periodicity in the new guidelines. 
Early diagnostic strategies targeted to cases with signs and symptoms should complement the screen-
ing, although further studies are needed to prove its efficacy.
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Resumo

O câncer de mama é a principal causa de morte 
por câncer em mulheres no Brasil. As novas di-
retrizes para detecção precoce no Brasil foram 
elaboradas com base em revisões sistemáticas da 
literatura sobre riscos e possíveis benefícios de di-
versas estratégias de detecção precoce. O objetivo 
do presente artigo é apresentar as recomendações 
e atualizar a síntese de evidências, discutindo as 
principais controvérsias existentes. As recomen-
dações para o rastreamento do câncer de mama 
(mulheres assintomáticas) foram: (i) recomenda-
ção contrária forte ao rastreamento com mamo-
grafia em mulheres com menos de 50 anos; (ii) 
recomendação favorável fraca ao rastreamento 
com mamografia em mulheres com idades entre 
50 e 69 anos; (iii) recomendação contrária fraca ao 
rastreamento com mamografia em mulheres com 
idades entre 70 e 74 anos; (iv) recomendação con-
trária forte ao rastreamento com mamografia em 
mulheres com 75 anos ou mais; (v) recomendação 
favorável forte de que o rastreamento nas faixas 
etárias recomendadas seja bienal, quando compa-
rada às periodicidades menores do que a bienal; 
(vi) recomendação contrária fraca ao ensino do 
autoexame das mamas para rastreamento; (vii) 
ausência de recomendação favorável ou contrária 
ao rastreamento com exame clínico das mamas; e 
(viii) recomendação contrária forte ao rastreamen-
to com ressonância nuclear magnética, ultrasso-
nografia, termografia ou tomossíntese, seja isola-
damente, seja como complemento à mamografia. 
As recomendações para o diagnóstico precoce do 
câncer de mama (mulheres com sinais ou sintomas 
suspeitos) foram: (i) recomendação favorável fraca 
à implementação de estratégias de conscientização 
para o diagnóstico precoce do câncer de mama; (ii) 
recomendação favorável fraca ao uso de sinais e 
sintomas selecionados nas presentes diretrizes co-
mo critério de referência urgente para serviços de 
diagnóstico mamário; e (iii) recomendação favorá-
vel fraca de que toda a avaliação diagnóstica do 
câncer de mama, após a identificação de sinais e 
sintomas suspeitos na atenção primária, seja feita 
em um mesmo centro de referência.
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Resumen

El cáncer de mama es la principal causa de muerte 
por cáncer en mujeres en Brasil. Las nuevas di-
rectrices para la detección precoz en Brasil fueron 
elaboradas basándose en revisiones sistemáticas de 
la literatura sobre riesgos y posibles beneficios de 
diversas estrategias de detección precoz. El objetivo 
del presente artículo es presentar las recomenda-
ciones y actualizar la síntesis de evidencias, dis-
cutiendo las principales controversias existentes. 
Las recomendaciones para el tamizaje del cáncer 
de mama (mujeres asintomáticas) fueron: (i) fuerte 
recomendación contraria al tamizaje con mamo-
grafía en mujeres con menos de 50 años; (ii) baja 
recomendación favorable al tamizaje con mamo-
grafía en mujeres con edades entre 50 y 69 años; 
(iii) baja recomendación contraria al tamizaje con 
mamografía en mujeres con edades entre 70 y 74 
años; (iv) fuerte recomendación contraria al ta-
mizaje con mamografía en mujeres con 75 años o 
más; (v) fuerte recomendación favorable de que el 
tamizaje en las franjas etarias recomendadas sea 
bienal, cuando se compara con periodicidades me-
nores a la bienal; (vi) baja recomendación contra-
ria a la enseñanza del autoexamen de las mamas 
para tamizaje; (vii) ausencia de recomendación 
favorable o contraria al tamizaje con examen clí-
nico de las mamas; y (viii) fuerte recomendación 
contraria al tamizaje con resonancia magnética 
nuclear, ultrasonografía, termografía o tomosínte-
sis, bien sea aisladamente, bien sea como comple-
mento a la mamografía. Las recomendaciones pa-
ra el diagnóstico precoz del cáncer de mama (mu-
jeres con señales o síntomas sospechosos): (i) baja 
recomendación favorable a la implementación de 
estrategias de concienciación para el diagnóstico 
precoz del cáncer de mama; (ii) baja recomenda-
ción favorable al uso de señales y síntomas selec-
cionados en las presentes directrices como criterio 
de referencia urgente para servicios de diagnóstico 
mamario; y (iii) baja recomendación favorable de 
que toda la evaluación diagnóstica del cáncer de 
mama, tras la identificación de señales y síntomas 
sospechosos en la atención primaria, sea realizada 
en un mismo centro de referencia.
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