
Summary

The work presented in this thesis aims at contributing to the field of statistical methodology for the

analysis of excess risk in matched cohort studies. The project was initiated by the Danish Cancer

Society Research Center and motivated by the desire to investigate long-term health consequences of

childhood cancer survivors.

During the last five decades, as a consequence of improved survival rates, the major concern of child-

hood cancer research shifted from survival to late effects related to childhood cancer diagnosis and

treatment. In 2009, thanks to dedicated childhood cancer researchers and to the resourceful Nordic

national registries, the Adult Life after Childhood Cancer in Scandinavia (ALiCCS) was established

to improve knowledge about late effects of childhood cancer. This study has a matched cohort design

where for each childhood cancer survivor, five healthy comparison subjects of the same sex, age and

country were randomly selected.

The statistical models introduced in this thesis exploit the matching structure of the data to get a repre-

sentative estimate of the excess risk of late effects in childhood cancer survivors. Two are the methods

described: the first models the excess risk in terms of excess hazard, while the second estimates the

excess cumulative incidence function. Both approaches assume that the risk for a childhood cancer

survivor is the sum of a cluster-specific background risk defined on the age time scale and an excess

term defined on the time since exposure time scale. Estimates of the excess model parameters are

obtained by pairwise comparisons between the cancer survivor and all the other matched comparison

members in the same cluster.

The contribution of the models introduced in this thesis on the public health area is presented by an

application on the 5-year soft-tissue sarcoma survivor data from the ALiCCS study. By handling

different features of registry data, such as multiple events, different time scales, right censoring and

left truncation, this approach offers an easy tool to study how the excess risk develops in time and how

it is affected by important risk factors, such as treatment.

Functions estimating the excess risk models were implemented in R and are publicly available.


