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Cost-effectiveness analysis
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Decision modeling for cost-effectiveness analysis

= An individual study hardly ever provides information regarding all aspects
informing the cost-effectiveness decision of the competing interventions

= Decision models are mathematical frameworks that integrate relevant evidence

and provide estimates of resource use and outcomes associated with competing
interventions
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Decision modeling: Evidence synthesis & extrapolation

= Evidence synthesis
— Relative treatment effects over time
— Qutcomes over time with standard of care / natural history
— Relationship between surrogate and clinical endpoints
— Relationship between clinical and economic endpoints

= Extrapolation

- beyond the time horizon, interventions, outcomes, and settings observed in the available
individual studies
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Example research question

What is the cost-effectiveness of available interventions for the xth line treatment of
tumor type y?
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This is what we want. comparative effectiveness estimates
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This is what we have

=

= A set of randomized controlled
trials each comparing a subset
of the interventions of interest
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Steps

1. Meta-analysis of absolute effect with reference treatment A; “real-world” data

2. Network meta-analysis to obtain relative treatment effects for each intervention
relative to A; randomized controlled trials

3. Extrapolation of 1 and 2 over time

4.  Apply extrapolated relative treatment effects to extrapolated absolute effect of A
to obtain absolute effects for all interventions
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Baseline model
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Meta-analysis - random effects model

0, ~ Normal (6,67

6, ~ Normal («9,72)
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Baseline model — meta-analysis of parametric survival functions

Weibull
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Network meta-analysis for relative treatment effects
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Network meta-analysis for relative treatment effects
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Network meta-analysis for relative treatment effects

N

0,, ~ Normal (5,62 )
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Network meta-analysis for relative treatment effects
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Modeled PFS and OS curves by treatment - constant hazard ratios
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Network meta-analysis — time-varying hazard ratios
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Network meta-analysis — time-varying hazard ratios

Hazard Ratio
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Extrapolation of relative treatment effects
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Extrapolation of relative treatment effects
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Extrapolation of relative treatment effects
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Modeled PFS and OS curves by treatment — time-varying hazard ratios
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Key issues to consider

= Target population(s) of interest
Subgroups
Meta-regression
Use of IPD

= Model selection for evidence synthesis
Fit to the data
Extrapolation
Use of external evidence
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Summary: Evidence synthesis for cost-effectiveness analysis

It is the absolute difference between treatments that will determine the value of a treatment

Assumption: absolute efficacy of a treatment may vary with the study population, the relative effect
remains relatively stable

Evidence synthesis
- Baseline model: Absolute effect with “standard care” in routine practice
- Relative treatment effects

Need for extrapolation
- Time-horizon

- Population

- Setting
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