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SCREENING MODELLING

• Used for evaluating both the effectiveness and economic impact of 
cancer screening. 

• They can complement randomized screening trials by fulfilling the 
gaps in understanding of population-level screening effects that 
cannot be obtained from trial data.



DIFFUSIONE DEGLI STUDI 
DI MODELLING

Bespalov et al. BMC Medical 
Informatics and Decision Making 
(2021) 21:359



APPROCCI STATISTICI

Cohort-level model (Markov chain model) 

Individual-level model (Markov chain model - microsimulation)

Regression models 

Mixed-effects models

Differential equations models



MARKOV CHAIN MONTE 
CARLO METHOD



MICROSIMULAZIONE: 
TRANSIZIONE TRA STADI



METHODOLOGICAL KEY STEPS

VALIDATION OF THE RESULTS SENSITIVITY ANALYSIS TO EVALUATE 
MODEL UNCERTAINTIES OR 

ROBUSTNESS



MODELLI PIU’ DIFFUSI

• MISCAN (The Netherlands)
• CISNET (USA)
• Oncosim model (Canada)
• Policy1-Breast microsimulation model (Australia)



MISCAN



CISNET



CISNET vs MISCAN (1)



CISNET vs MISCAN (2)



CISNET vs MISCAN (3)



Oncosim



POLICY1 breast



PERSONALIZZAZIONE SU 
STORIA FAMILIARE E RISCHIO 
POLIGENICO (CISNET)

Trentham-Dietz A, Alagoz O, Chapman C, 
Huang X, Jayasekera J, van Ravesteyn NT, Lee 
SJ, Schechter CB, Yeh JM, Plevritis SK, 
Mandelblatt JS; Breast Working Group of the 
Cancer Intervention and Surveillance 
Modeling Network (CISNET). Reflecting on 20 
years of breast cancer modeling in CISNET: 
Recommendations for future cancer systems 
modeling efforts. PLoS Comput Biol. 2021 Jun 
17;17(6):e1009020.



MODELLIZZAZIONE SU 
INTERVALLI (MISCAN)

van Ravesteyn NT, Schechter CB, 
Hampton JM, et al. Trade-Offs Between 
Harms and Benefits of Different Breast 
Cancer Screening Intervals Among Low-
Risk Women. J Natl Cancer Inst. 
2021;113(8):1017-1026. 
doi:10.1093/jnci/djaa218



MODELLIZZAZIONE SU 
DENSITA’

Trentham-Dietz A, Kerlikowske K, Stout 
NK, et al. Tailoring Breast Cancer 
Screening Intervals by Breast Density and 
Risk for Women Aged 50 Years or Older: 
Collaborative Modeling of Screening 
Outcomes. Ann Intern Med. 
2016;165(10):700-712. doi:10.7326/M16-
0476



RIFLESSIONI E CONCLUSIONI
• I modelli danno indicazioni di (costo)efficacia con una flessibilità non 

paragonabile con quella dei RCT

• Qualità dell’evidenza considerata inferiore nei percorsi strutturati di 
revisione e decision-making

• Necessari nella lettura e interpretazione del dato espliciti elementi di 
contesto (fattibilità, accettabilità, valutazione dell’importanza degli 
outcomes)
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