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1 INTRODUCTION 

Data which measures how long it takes for an event to occur are time-to-event data and 

often referred to as survival data because the outcome of interest often is the time until 

death (overall survival, OS). However, the analytical approaches are the same for any other 

time-to-event data as for instance progression free survival and time to a cardiovascular 

event.  

 

Parametric survival models with extrapolation beyond the study follow-up time are 

commonly applied in pharmacoeconomic analyses. Requirements on the specification of 

time horizon, selection of parametric model and extrapolation as regards analyses 

provided/availed to the Norwegian Medicines Agency, are described below. 

2 TIME HORIZON 

Length of time horizon must be selected such that it captures future differences in costs 

and health outcomes between the interventions studied. The time horizon of the analyses 

must be so long that a further extension does not have a significant effect on the results. A 

lifetime perspective relevant for the patient population under study must be selected if the 

intervention has effect on overall survival. Usually, this will require extrapolation of the 

intervention health and cost effects beyond the time period for which study data exists. 

In addition, selection of time horizon should reflect the expected maximum survival for the 

patient population in question. Sensitivity analyses with the opportunity for selection of 

different time horizons should be provided to show how the results are affected by 

different time horizon choices. 

3 PARAMETERIZATION OF CLINICAL TRIAL DATA 

For time-to-event data to be usefully incorporated in heath economic models, extrapolation 

beyond the follow-up time of a clinical trial is required to predict future events. This can be 

achieved through the use of parametric models which are fitted to empirical time-to-event 

data. Contrary to non-parametric (e.g. Kaplan-Meier) and semi-parametric (e.g. Cox 

proportional hazard) models, the parametric models make an assumption about the shape 

of the baseline hazard, and different parametric models can give highly different survival 

estimates. Selecting an appropriate model involves both biological and statistical 

procedures guided by knowledge on how events arise and how the hazard changes over 

time for the particular condition. For instance, some conditions will have a high risk of 

events occurring early, with a drop to a lower level later in the course (bi-phasic), while 

other conditions can have a monotonically increase or decrease over time. Statistical tests 

and graphical visualisations must be applied in a systematic manner to select the most 

appropriate parametric model, refer to the reference list for details
1-8

. 

 

The following list outlines the requirements in the selection procedure: 
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 Log-cumulative hazards plots for the different parametric models as guide for 

selection of parametric model and selection of a proportional hazards model (PH) 

or an accelerated failure time model (AFT). 

 

 Tests and/or graphical presentation of proportional hazards (PH) assumption if such 

models are selected. 

 

 If neither PH nor AFT appears to fit, select a piecewise or other flexible model (e.g. 

generalized gamma). 

 

 AIC/BIC or other suitable tests for the models considered relevant based on the 

criteria above. Note AIC/BIC alone is not sufficient as model selection criteria. 

 

 Graphical presentation of time-to-event data where both Kaplan-Meier (KM) data 

and the parametric distribution is visualized in the same figure. KM curves for the 

study period with a parametric tail visualizing the extrapolation are also required. 

 

 Sensitivity analyses with possibility for selection of different models, incorporated 

as choices in the health economic model, preferably in an Excel spreadsheet. 

 

 

 

In Figure 1, an algorithm for selection of parametric model in time-to-event analyses is 

shown. 
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Figure 1. Algorithm for selection of parametric model. From Latimer 2013
6
. 

 

Cost-effectiveness models must be designed and facilitated in such a way that all possible 

scenarios can be explored. Choice of time horizon, selection of population (sub-

population), parametric model choice and other relevant variables in the model must 

therefore be possible to adjust and not fixed in a given base case. The primary objective of 

applying parametric models must be to highlight the direct effect of the intervention in 

question. External data sources can be used as support and validation, but the 

parameterisation must primarily address the effect attributed to the new intervention. 
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4 GUIDELINES IN THE PRESENCE OF TREATMENT SWITCHING  

In many controlled clinical trials, patients in the control arm are, for ethical reasons, 

allowed to switch over to the intervention arm and receive the new treatment or some other 

active treatment (also called treatment crossover). Commonly, patients are allowed to 

switch at the time of progression of the disease. The submission must include 

documentation on the reason for treatment switching and when it was possible for a patient 

to switch. 

 

In the presence of treatment switching, the data are contaminated and commonly 

overestimate the control arm effect compared to the intervention arm. Parameterization and 

extrapolation in the base case analysis in presence of treatment switching, must be based 

on the KM data until unblinding of the study and switching was possible. ITT analysis 

must always be provided. Sensitivity analyses with correction methods for treatment 

switching can be submitted, preferably applying different correction methods with 

accompanying discussion on strengths, limitations and assumptions for these methods
9
. 
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