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We can speak of risk-stratified screening when different protocols of screening are scheduled for different 
groups of individuals of the same target population according to characteristics conditioning the individual 
risk. 

A specific condition or combination of conditions (family history, a genetic predisposition, a specific biomarker, 
or behavior) should characterize such groups of individuals for having a different risk of disease (higher or 
lower than the general population) and may justify modification of the screening program by variable 
protocols. Stratification by age, sex, and symptoms is usually not considered a “risk-stratified” screening(1).  

The hard outcomes of screening, in terms of desirable effects, i.e. reduction of mortality and severity, can 
be experienced only by those who have the disease. On the contrary, undesirable effects of screening, i.e. 
unnecessary invasive procedures for assessment in the false positive and direct effect of the test as the 
radiation dose, are relevant for those who do not have the disease. 

Therefore, screening desirable effects are proportional to the risk of disease in the population, while 
undesirable effects are mostly independent from the risk of disease (that is by definition low in the healthy 
population). 

This implies that screening a population with increased risk should have a more favorable balance between 
desirable and undesirable effects and that modulating the screening intensity according to the individual 
risk have the potential to optimize this balance. 

This aim can be obtained at the individual level or at the population level, i.e. optimizing the balance for 
each individual independently from the allocation of resources or considering the available resources of the 
health service and optimizing the benefits that can obtain in the whole population.  

Screening can be stratified by: 1) modifying the age at which we start or stop screening; 2) changing the 
screening interval (more frequent screening in people at higher risk); 3) identifying a group at so low risk 
that screening is not beneficial at any age; 4) identifying a group with a sufficiently high risk for which an 
intervention or test, that is too invasive for the general population, reaches a beneficial balance of benefits 
and harms (1).

For breast cancer, the most studied risk factor is mammographic breast density. This variable affects both 
the risk of cancer and the effectiveness of screening. 
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In fact, women with dense breasts have a higher risk of cancer (2), and mammography is less sensitive (3) and 
less specific in dense breasts (4). Several studies tried to define tailored screening based on breast density 
proposing the use of shorter intervals (5), adding ultrasounds (US) (6), using tomosynthesis, magnetic resonance 
(MR) (7), or contrast enhancement mammography (CEM) (8). 

To date, European recommendations only suggest the use of tomosynthesis in women with dense breasts; 
nevertheless, recommendations on the use of US and MRI are continuously updated to consider the emerging 
evidence (9). In addition to breast density, information about family, reproductive, and screening history has 
been used to estimate the risk (10). Nevertheless, the predictivity of the models based on these variables was 
never considered sufficient to justify and recommend a risk-stratified screening. 

Artificial intelligence-guided radiomic showed a promising ability to stratify women according to the risk of 
developing cancer in the next 2-4 years (11,12). Polygenic risk scores, based on hundreds of DNA polymorphisms, 
also showed the ability to accurately predict the risk of cancer (13,14). Trials are ongoing to test whether risk-
stratified breast cancer screening may improve the balance between desirable and undesirable effects (15,16). 
The rationale and design of the MyPeBS trial will be illustrated (16). 
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