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If we observe the largest ongoing or recently concluded trials on breast cancer screening, we can distinguish two
main areas of research:

1. Increasing sensitivity of the first level test

2. Personalization of the screening protocol according to individual risk and breast density

In the first area, tomosynthesis is the most studied tool and probably the only one that can reasonably be proposed
for the entire target population of the screening. It showed higher sensitivity and equal or better specificity than 2D
mammography™. Nevertheless, there are still uncertainties about its real efficacy. The scarce or nullimpact oninterval
cancers observed in most studies®?, including two®®* of the three® randomized trials that already published follow-
up results, suggests that tomosynthesis is more sensitive than 2D in identifying small but slowly growing lesions and
not the fastest ones. Despite the non-negligible impact on the reading time®”, which impacts overall screening costs,
and the uncertainty about the final effect on patient-relevant outcomes, tomosynthesis is now recommended by the
European guidelines as an alternative to 2D mammography in screening®.

The studies on personalized screening adopted two main strategies: adding more sensitive (usually less specific and
more costly) tests in women with a dense beast; adopting more or less intense screening protocols according to the
individual risk of the woman; screening intensity is modulated by changing the age to start screening and intervals
between screening tests, but also adding more sensitive tests.

The first strategy obtained promising results with the use of MRI in two large studies®!®, showing a reduction of
interval cancers. The detection obtained with MRl is so higher than that observed with mammography that a very
long follow-up will be necessary to assess if part of these cancers is overdiagnosed; furthermore, if we will assess
that overdiagnosis is acceptably small, this very high sensitivity probably implies that much longer intervals should
be adopted. European guidelines suggest that tomosynthesis should be used in dense breasts instead of 2D
mammography “% and the Independent Expert Report by the Group of Chief Scientific Advisors, in 2022, proposed
the European Commission introduce MRI for screening dense breasts “?. Furthermore, European guidelines suggest
using contrast enhanced mammography (CESM) instead of MRI when pre-surgical assessment is needed“?; if equal
safety and efficacy of CESM and MRIwould be shown also for screening dense breasts, this would be a great opportunity
to increase the sustainability of the intervention.

The second strategy is well represented by MyPeBS, a study funded by European Commission®*. This international
trial randomizes women to usual screening or to personalized screening based on risk: women with an estimated
risk lower than that of women 40 years old are referred to new mammography in 4 years, those with an average risk
are referred at 2 years as usual and, if they have dense breast, receive US, those with a risk that is higher than the
average are referred to annual screening with US if have dense breast, and those with a risk comparable to a BRCA2
mutation are referred to MRI. To estimate the risk, the investigators use age, familial and biopsy history, density, and
a genetic risk score based on 313 single nucleotide polymorphisms®®. The trial will give results in 2028.
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Most of the research results in both areas, ifimplemented, will inevitably increase the invasiveness and costs of the
screening. Nevertheless, the balance of desirable and undesirable effects of screening programs is fragile, as well
as their sustainability. Particularly when we work on stratifying women by risk, if we find a group at higher risk, the
remaining population has a decreased risk compared to the average. Intensifying the intervention for the high-risk
group without de-intensifying the intervention for the low-risk group probably does not optimize the balance between
desirable and undesirable effects.

The future of screening must be defined through research focused on optimizing the balance, working on both the
weighting plates: decreasing undesirable effects and increasing desirable effects. Focusing all the efforts onincreasing
cancer detection and forgetting that we are dealing with healthy women but in a sick health system may cause the
end of equitable screening programs.
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