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Background

Relative survival from a given disease has been defined as the ratio of the observed survival over the expected survival in the absence of disease. This

definition is equivalent to an additive model for the corresponding mortality rates. Several methods of estimation exists and regression models have been

proposed to study the influence of covariates on relative survival [1-2].Unfortunately, none of these methods have been implemented in standard softwares

in the form of routine procedure, with the exception of recent Giorgi function [3].

Objective:

Estimating relative survival model of Esteve &al using a simple algorithm which can be readily implemented in any standard software equipped with a

weighted linear least square regression procedure.

Method

The proposed algorithm takes benefit from the identity, up to a constant, of the survival and Poisson likelihood. When the baseline hazard is taken as a

step function in Esteve model, Dickman and Bolard noted that the splitting of individual observation in sub intervals, where the baseline rate is constant

enables simple modeling especially when time dependent covariate are needed [2;4]. Dickman showed that the maximum likelihood relative survival

estimates can be obtained from a GLM with Poisson error and implemented this idea from a SAS and STATA GLM procedure. We have implemented

this methodology using an iteratively reweighted least squares procedure.

Example using S+

We used lm(y~x, weight=wik) as the regression procedure. We studied

the prognostic value of age at diagnostic and of Cathepsin D, a tumour

proteolytic factor, in a retrospective hospital cohort of 771 patients

with breast cancer. The effects of these two continuous covariates were

modelled using regression spline (piecewise polynomials of degree 3,

with one knot corresponding to the median value). Figure 1 and figure

2 shows respectively the effects of age and Cathepsin on the log

mortality hazard ratio (adjusted on tumour size and nodal status).

Conclusion

When the baseline hazard is a step function, sophisticated modeling of relative survival can be carried out in any software equipped with a weighted

linear least square procedure. Time dependent covariable analysis can be easily done by an adequate splitting of the date. Non proportional excess

hazard can be evaluated by testing interaction between interval interval and the variable of interest.
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Example of splitting procedure

in a 5 years survival analysis
splitted data

Description of the algorithm

1.Ingredient: Ti, i survival data for individual i; Z(t) vector of covariates

including dummy’s for the time axis partition;  vectors of parameters to be

estimated for the survival model (t,z,x)=e z(t)+μ(x+t,z) where μ is the

expected hazard function  known from adequate lifes tables and x is age at

diagnostic. Tik, ik, ik are the values computed for each interval k after the

splitting of the data.
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Figure 1: Log mortality hazard ratio 
 according to age at diagnostic
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Figure 2: Log mortality hazard ratio 
 according to Cathepsin D
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