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 FHCC  Erasmus  UMICH (SCANS) UMICH (SCOPE) Cambridge  
Model type  State-transition  

Microsimulation  
State-transition  
Microsimulation  

State-transition  
Analytic  

State-transition 
Microsimulation 

State-transition  
Analytic and 
microsimulation  

Natural history 
Main states  
  

Healthy, preclinical, 
clinical 

Healthy, preclinical, 
clinical 

Healthy, preclinical, 
clinical 

Healthy, preclinical, 
clinical 

Healthy, preclinical, 
clinical  

PSA  Longitudinal log-PSA 
model with slope 
increasing at onset  

Not currently 
modeled  

Not currently 
modeled  

Longitudinal log-PSA 
model comprised of 
non-cancer 
component plus 
cancer-related 
component 
proportional to latent 
tumor extent 

Not currently 
modeled 

Onset  Risk increases with 
age  
Min age of onset 35 

Risk increases with 
age  
Min age of onset 30 

Risk increases with 
age  
Min age of onset 35  

Risk increases with 
age 
Min age of onset 40 

Risk increases with 
age  
Min age of onset 40  

Stages Localized, metastatic  
Progression risk 
increases with PSA 
levels 

Localized, regional, 
distant 

Localized, metastatic Localized, regional, 
distant 
Progression risk 
depends on latent 
tumor extent 

Localized, advanced  

Grades  Gleason ≤6, 7, and 
≥8 
Probability of high 
grade increases with 
age at onset  
No grade 
progression  

Gleason ≤6, 7, and 
≥8 
Grade progression  

Gleason ≤6, 7, and 
≥8 
Grade progression  

Gleason ≤6, 7, and 
≥8 
Grade progression 
depends on latent 
tumor extent 

Gleason <7, >7 

Calibration  
Target SEER incidence 

1975-2000 by age, 
year, stage, grade 

ERSPC-Rotterdam 
and then SEER 
1980-2000 by age, 
stage, year, grade 

SEER incidence 
1975-2000 by age, 
year, stage, grade 

SEER 1975-2000 by 
age, year, stage, 
grade; SCANS-
derived sojourn-time, 
stage and grade 
distributions at 
clinical diagnosis; 
PSA distributions at 
onset and clinical 
diagnosis from 
FHCC  

Observed individual-
level data (used for 
maximum likelihood 
estimation)  

Method  Simulated Poisson 
maximum likelihood  

Nelder-Mead least 
squares optimization  

Maximum likelihood  Derivative-free 
numerical 
optimization using a 
weighted objective 
function  

Maximum likelihood  

Cancer-specific survival 
Baseline  SEER diagnoses in 

1980-1986 
SEER diagnoses in 
1980-1986 

SEER diagnoses in 
1980-1986 

SEER diagnoses in 
1980-1986 

Trial data (max 
likelihood estimation) 

Post-
diagnosis 
intermediate 
states 

Not currently 
modeled  

Not currently 
modeled 

Metastasis  Not currently 
modeled 

Not currently 
modeled 

Screening benefit 
Mechanism Stage shift, cure rate Stage shift, cure rate Stage shift, cure rate Stage shift, cure rate Age-specific survival  
When applied  Post lead time Post lead time Post lead time Post lead time Post lead time  

Treatment benefit 
Primary 
treatment 

Hazard ratio based 
on clinical 
trials/comparative 
effectiveness studies 

Hazard ratio based 
on clinical 
trials/comparative 
effectiveness studies 

Hazard ratio based 
on clinical 
trials/comparative 
effectiveness studies 

Hazard ratio based 
on clinical 
trials/comparative 
effectiveness studies 

Not currently 
modeled 

Salvage 
treatment  

Not currently 
modeled  

Not currently 
modeled  

Not currently 
modeled  

Not currently 
modeled  

Not currently 
modeled 

FHCC = Fred Hutchinson Cancer Center, Erasmus = Erasmus University Medical Center, UMICH = University of Michigan, Cambridge 
= University of Cambridge 


