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Abstract

The overall aim of this work has been to investigate methodological issues connected to long-term
follow-up of infections diseases. The work extended to prevalent cohorts in general. The common
denominator for the main methodological efforts in these four papers is issues connected to selection bias.
In the first three papers methods for visualizing selection bias in prevalent cohorts were explored and
different approaches to adjust for this bias discussed. In the fourth paper, capture-recapture modeling was
used to examine ascertainment level for liver cancer in the Swedish Cancer Register.

Study 1: In this study we investigated a novel approach to visualize and adjust for selection bias in
prevalent cohorts. The method is an extension of the standard interval-based approach, where a risk
estimate is calculated for disjointed time periods after inclusion in the cohort of interest. In the proposed
method, observation time and events are cumulated, giving more power and more precise estimates which
may be useful for studies with few events where it may be difficult to judge what is a true effect and what
is random noise. The proposed method, cumulative SIR, is exemplified using data on hepatitis-C virus
infection and the outcome liver cancer and non-Hodgkin lymphoma. The results using this novel
approach were comparable to a standard approach with disjoint intervals. The results indicate that the
method may be useful in situations with few events in the cohort. The method is only useful for cohorts
where the risk of the studied outcome is fairly stable over time.

Study 2: Spurious observations have indicated that there may be a relationship between hepatitis C virus
(HCV) infection and kidney cancer. In this study the relationship between HCV-infection and kidney
cancer was investigated by use of disease registers. In addition the known association of HCV-infection
and other forms of kidney disease was explored further. Methods for investigating selection bias explored
in Paper I were used, in addition new ideas were investigated which were further developed in paper III.
The relationship between HCV-infection and kidney cancer was not confirmed in this study, but the
association of HCV-infection with other kidney-related diseases was investigated further.

Study 3: For cohorts that may have high hazard immediately after inclusion in the cohort, which then
first decreases to later increase with follow-up time, the method of cumulative SIR must not be used. The
cumulative properties will obscure the initial decrease and the method cannot give clear answers. In paper
IIT we used restricted cubic splines to model to instantaneous failure rate (hazard). The shape of the
hazard function may give an indication of the possible presence of selection bias in the cohort. The
proposed method was exemplified using 1) data on HCV-infection where the outcome of interest was
‘kidney disease’ and 2) a cohort a patients with Monoclonal Gammapathy of Uncertain Significance
(MGUS) and the outcome of interest ‘death’. The model was useful to study the shape of the hazard in the
cohorts and the number of knots was adjusted to give a suitably flexible model, clearly showing the shape
of the hazard without being too flexible.

Study 4: In this study we explored capture-recapture modeling, using a log-linear model to estimate
ascertainment level of the Swedish Cancer Register (CR). We used a three-source model: CR, the
National Patient Register (PR) and the Cause of Death Register (DR). Due to the limited degrees of
freedom in available data, a full model can not be used. We chose to estimate a single two-way
interaction between the most dependent registers (DR and PR) and a three-way interaction. This model
will estimate the number of unreported cases of liver cancer to about 25% of the total number of cases in
all three registers together, accounting for overlap. The analysis is likely to be biased by false positive
cases identified in the PR and/or DR.
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