
TRIAL PROJECT IN STK4080 AUTUMN 2008

From 1962 to 1969, 488 patients with liver cirrhosis at several hospitals in
Copenhagen were included in a randomized clinical trial. The purpose of the
study was to investigate whether patients treated with the hormone pred-
nisone had a better survival than patients who got an inactive placebo treat-
ment. 251 of the patients received prednisone while 237 received placebo.
The study was concluded October 1st, 1974. The data are given under
“Computing” at the course web-page.

In this exercise we shall study the effect of treatment with prednisone. We
will also investigate the effect on survival of the covariates sex, age, ascites
(excess fluid in the abdomen), and prothrombin index (a measurement based
on a blood test of some coagulation factors produced by the liver, in percent
of the normal value), and if some of these covariates interacts with treat-
ment.

When analyzing the data, we start out with univariate analyses where we
group according to the values of numeric covariates.

a) Make Kaplan-Meier plots for survival when the patients are grouped
into two or more groups for each of the covariates treatment, sex, as-
cites, age, and prothrombin index. Discuss the plots.

b) Give estimates for the five years survival probability with 95% confi-
dence intervals for each of the groups you studied in question a). Also
find estimates for the median survival time for the groups with 95%
confidence intervals. Describe how you proceed to find the estimates
and the confidence intervals, summarize the results in a convenient
manner (e.g. in a table), and discuss the results.

c) For each of the covariates, use the logrank test to investigate if the
covariate has a significant effect on survival (marginally).

We then do Cox regression analyses, first univariate for one covariate at a
time and then simultaneously for all the covariates:

d) Do univariate Cox regression analyses for each of the covariates treat-
ment, sex, ascites, age, and prothrombin index. Compare the results of
the regression analyses with those you got for each of the covariates in

1



questions a) and c). For the numeric covariates you should assess how
they are best entered in the Cox regression model: as they are given
on the data file, or suitably transformed or grouped.

e) Then do multiple Cox regression where the effects of all the covariates
are studied simultaneously. As part of the analysis, you should:

– decide which of the covariates have an effect on survival by re-
moving non-significant variable one by one (since treatment is the
covariate of main interest, this should not be removed, however)

– decide if the effect of treatment depends on the value of the other
covariates (interaction)

– check for interactions between the other covariates (it suffices to
look at first order interactions)

– check the assumption of proportional hazards (if we have got time
to discuss this at the lectures)

Describe how you have performed the regression analyses, including
how you arrived at the model you find give the best description of the
data (i.e. your “final model”). Summarize your results in a convenient
way, and give an interpretation your “final model”.

f) Use your “final model” from question e) to make plots of the survival
function corresponding to some selected values of the covariates. Try to
select values that in a good way illustrate the effects of the covariates.
Discuss the plots

You may hand in your solution to get comments on your work.
The deadline is Tuesday November 4th.
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