
Cirrhosis data - miniproject

In the period 1962-1969 532 patients with the diagnosis of cirrhosis joined
a randomized clinical trial for which the aim was to investigate the effect of
treatment with the hormone prednison. The patients were randomly assigned
to either prednison or placebo treatments.

The survival times of the patients were observed until September 1974 so
that observations were right censored for patients who were alive at this date.
Some patients were right censored by leaving the study before September
1974 due to side effects of prednisone.

We consider only data for 488 patients for which the initial biopsy (liver
tissue sample) could be reevaluated. The data are available from the course
web page.

For each patient the following informations are given:

1. Patient number

2. Code for death (1) or censoring (0).

3. Observation time (number of days from start of treatment).

4. Treatment (prednison=0, placebo=1).

5. Sex (female=0, male=1).

6. Ascites (amount of fluid in the abdominal cavity at the treatment start:
none=0, little=1, moderate=2).

7. Age at treatment start.

8. Prothrombin (an index for the coagulation ability of the blood. Mea-
sured at treatment start and given in % of normal).

Among the 488 patients, 251 were treated with prednison and among these
142 died before september 1974. Among the remaining 237 placebo-treated
patients, 150 deaths were observed.

1



Tasks:

1. Consider which type of censoring takes place for this data set. Can you
assume independent censoring ?

2. Investigate to begin with the effect of prednison by considering estima-
tes of the survival functions for the treatment groups and by performing
a log-rank test.

3. Fit a Cox proportional model with all covariates (main effects) included.
Perform a careful assessment of the fitted model (including “Andersen”
plots). Also check whether there are any problematic issues with the
covariates (use histograms, boxplots,...). Interpret the parameter esti-
mates for the different covariates.

4. Within the framework of the fitted Cox regression model, test the null
hypothesis of no effect of prednison treatment.

5. Investigate whether some kind of transformations should be applied to
the continuous covariates age and prothrombin. Here you can use mar-
tingale residuals, discretization of the covariates, comparison of models
obtained with different transformations etc.

6. Investigate whether there are indications of effects of interaction be-
tween treatment and the other covariates (this is a kind of data mi-
ning/exploratory analysis).

7. Give an estimate for the survival function for a prednison treated man,
who at the start of the treatment was 57, had Ascites=little, and a
prothrombin index equal to 85. What is the probability that he will
survive to be 65 ?
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