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Multi-timescale Multi-state 
Models



Anatomy of a Multi-state Model
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Why Multistate?

● Model event risk jointly
● Evaluate influence of previous events on future event risk
● Adjust for informative censoring
● Simulate likely clinical outcomes







Stan code



(s0)
E1

E2

E3

Interval 1 Interval 2 Interval 3

g(1,2)g(0,2)

g(0,1)

g(0,3) g(1,3) g(2,3)



(s0)
E1

E2

E3

Interval 1 Interval 2 Interval 3

g(0,1)

g(0,2)

g(0,3)

g(1,2)

g(1,3)
g(2,3)



Example data

● Data for 509 subjects 
from The Cancer 
Genome Atlas (TCGA)

● These data are for 
patients with Renal 
Clear Cell Carcinoma 
(acronym: KIRC)



● Tumor Stage at Diagnosis (I, II, III, IV)
● Age at Diagnosis

Covariates & Events
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Event Rate after PD event at 35 months
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Why Multistate?

● Model event risk jointly
● Evaluate influence of previous events on future event risk
● Adjust for informative censoring
● Simulate likely clinical outcomes

…

● Summarize net impact of intervention on outcomes
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Appendix



Baseline Hazards



Baseline Hazards


