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Topics of the presentation

• Why a risk stratified screening?

• The conceptual framework

• Putting the risk stratification opprotunities in the framework
• Lung cancer screening 

• Prostate cancer screening

• Gastric cancer



The rationale

• Benefits are for those who develope the disease, thus

proportional to the proportional risk

• Harms affect all the screenees, thus harms/benefits ratio 

depends on risk

• Risk stratification can optimize the balance

• A different risk may also imply a different natural history of 

the disease

• In this case, a different screening (interval, age to 

start or test) may increase the screening efficacy
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The Conceptual framework: what we need

• Valid information to assess the individual (or population) risk

• Possiamo definire gruppi omogenei di rischio

• A cui attribuire un protocollo di screening differente

Pashayan, Nat Rev Clin Oncol 2021
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Screening is a pathway
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Tertiary prevention

Return to screening

Adapted from Pashayan et al., 

Nat Rev Clin Oncol, 2020

Follow-up

Intensified

screening

Reduced-

intensity

screening 

or no 

screening

Who should be screened:

• Age

• Smoking history (model-based

risk or pack/year threshold)

• Occupational exposure

• Other exposures

• Comorbidities

Defining screening interval:

• Smoking history

• LDCT results

• Radiomics

• Biomarkers

Triage of undetermined 

nodules: 

• LDCT results

• Radiomics

• biomarkers

Treatm

ent 

Treatment:

• Assessment results

Risk stratification in lung cancer screening

Return to screening:

• Smoking history

• LDCT results

• Radiomics

• Biomarkers



Who should be screened?

• The eligibility for screening is defined by the risk. 
• Model-based

• Pack/year-age based

USPSTF 2013 criteria: 
• age 55-80; 
• >30p/y;
• <15 quit

Tammemagi et al Lancet Oncol 2022

PLCOm 2012 >= 1.7% at 6y: 
• SES
• BMI
• Family history
• COPD
• Other cancers
• Smoking history



Who should be screened?
• The higher the risk

the larger the 
benfits? Maybe not!

harms benefits
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Welz et al. Nature Comm. 2025



Risk-based screening interval

Pastorino et al. Ann Oncol, 2022

Imaging and miRNA results may stratify
the risk at two years.



New technologies in risk stratification

Neamtiu et al. NEJM, 2026
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Tertiary prevention

Return to screening

Adapted from Pashayan et al., Nat Rev Clin Oncol, 2020

Follow-up

Intensified

screening

Reduced-

intensity

screening 

or no 

screening

Who should be screened:

• Age

• Family history

• PSA value

Defining screening interval:

• PSA value

• Clinical conditions

Triage to MRI: 

• PSA 

• Biomarkers (ex. 

Stockolm 3)

• Clinical 

conditions

Treatm

ent 

Treatment vs 

conservative:

• Gleason 

• Comorbidities 

• Imaging

• Radiomics

Risk stratification in prostate cancer screening 

Triage to biopsy: 

• PSA density 

• MRI results

• Biomarkers 



EC recommendation: a focus on 
appropriateness
«Considering the preliminary evidence and the significant amount of 
ongoing opportunistic screening, countries should consider a stepwise
approach, including piloting and further research, to evaluate the 
feasibility and effectiveness of the implementation of organised
programmes aimed at ensuring appropriate management and quality
on the basis of prostate-specific antigen (PSA) testing for men, in 
combination with additional magnetic resonance imaging (MRI) 
scanning as a follow-up test.»



Who should be screened?

Age     40-49         50-59         60-69        70-79          80+

Prevalence of men who had at least one PSA  test in their life, by age, Italy 2025

Can we use spontaneous screening to inform who should be screened?
Ola et al. Int J Cancer, 2023



How should we screen? PRAISE-U protocol
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Adapted from Pashayan et al., Nat Rev Clin Oncol, 2020

Follow-up

Intensified

screening

Reduced-

intensity

screening 

or no 

screening

Who should be screened:

• Population level:
• Incidence of GC by 

age and cohort

• Prevalence of 

Helicobacter pylori

• Individual level:

Treatm

ent 

Risk stratification in gastric cancer screening (to be completed)

How should be screened:

• Prevalence of 

preclinical GC

• Prevalence of 

Helicobacter pylori



Chen et al. Gastroenterology 2024

Risk-stratification can be at the cohort level



We have a recent example of risk 
stratification at the cohort level
• The cohorts of girls vaccinated for HPV are now reaching the age of 

screening

• They have almost no risk of HPV16 and 18 infection and consequently
low risk of cervical cancer (particularly of early-onset cervical cancer)

• How to screen these women was one of the questions afforded by 
the EC-CvC initiative



Modelling results to support 
screening indications in

Question: Optimal age to

start and appropriate

screening interval?

European Health and Digital Executive 
Agency (HADEA) 2023-2026 [EU4Health 
grant agreement No 101122251]

Ad-hoc
Modelling

projections

Is it feasible to invite 
differently based on 

individual vaccination 
status?

What would be the optimal age to start and 
appropriate interval for HPV-based screening in fully 

vaccinated individuals with cervix?

Unvaccinated 
individuals with 

cervix

fully vaccinated 
individuals with cervix

What would be the optimal age to start and appropriate 
interval for HPV-based screening in a highly vaccinated 

cohort?

Unvaccinated 
individuals with cervix

fully vaccinated 
individuals with cervix

Modelling results to 
support screening 

indications in

Highly vaccinated 
cohorts

0% 100%

Yes

No



EC-CvC Recommendations for HPV-vaccinated birth cohorts (March 2026)

https://cancer-screening-and-care.jrc.ec.europa.eu/en/ec-cvc/european-cervical-cancer-guidelines?topic=359&usertype=327#guideline

Age to start Interval

Vaccinated women (individually assessed) 30 yo 10 years

Vaccine coverage >75% 30 yo 10 years

Vaccine coverage 50% to 74%, pre-vaccination HPV16 risk low (<6% in
the age 25-29)

30 yo 10 years

Vaccine coverage 50% to 74%, pre-vaccination HPV16 risk low (>=6% in
the age 25-29)

25 yo 10 years

Vaccine coverage <50% 25yo 5 to 7 years

• Coverage measured at the age of 15, with any vaccine, both gender neutral or girls only.

• Instead of coverage and pre-vaccination HPV16 prevalence, the residual risk in the cohort can be 
assessed directly by the post-vaccination HPV16 prevalence at 25: 

• <0.3%: start at 30, 10 year interval

• <1%: start 25, 10 year interval

• >1%: start 25, 5 to 7 year interval

https://cancer-screening-and-care.jrc.ec.europa.eu/en/ec-cvc/european-cervical-cancer-guidelines?topic=359&usertype=327#guideline


Some open issues

• When do we need a trial to demonstrate that risk-stratified screening 
is superior to age-based screening?

• What can a trial test? A proof of principle or a specific risk-
assessment/thresholds/management protocol?

• How can threshold/management couples be determined? 

• How can we define the thresholds taking into account evidence and 
values?  



Conclusions 

• Risk stratification implies identifying people at higher and lower risk 
of cancer

• We must adapt screening protocols to both cases; this means also 
reducing intensity in those at lower risk.

• Examples as the prostate cancer screening, where harms are more 
evident, may help increasing the acceptance of de-scaling…



Thank you for your attention
paolo.giorgirossi@ausl.re.it


