 15Survival analysis
An introduction
Kaplan-Meier survival analyses in SAS
<T>In order to conduct a survival analysis in SAS, you need to set up your data file correctly. In this illustration we are going to set up an SAS  file using the data from Table 15.3. We need to set up three variables in the data file as we have done in the Screenshot 1. We have one variable with the condition that each participant is in (new treatment or standard pain relief), one variable which has the time the event happened to each participant (or the time they were lost to the study) and one variable which has information about the status of the participant (we have called this 'Censored'). This last variable is incredibly important for ensuring that SAS  takes account of censored cases. This variable is where we record whether or not the participant experienced the event within the time-course of the study (i.e. whether or not they were censored). If they did have a Migraine, then they are recorded as '1'; if they did not, then they are recorded as '0'.
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Screenshot 1
To run the actual survival analysis we can use the Proc Lifetest procedure as follows:

proc lifetest data=working plots=(s);

   time WeeksToEvent * Censor(0);

   strata Condition;

   title 'Survival Analysis -- Compare Groups';

run;

Here the plots command is important as it specifies what sort of curve you want plotted. We want a survival curve, and so we indicate this with the 's' in brackets. The second row contains the details about the time variable (which we have called 'WeeksToEvent) and the status variable which we have called 'Censored'. We have to indicate in brackets what value a censored case has in this variable. Remember, in our data file we gave those who dropped out or did not experience the event at all a value of '0' and so this is what we need to indicate in the brackets. The strata command indicates whether or not we have a grouping variable (which we do have and we have called it 'Condition'). Finally, we have an extra command which puts a label on the Survival Curve. When you run these commands, you will be presented with the survival curves in Figure 1:
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Figure 1
Mantel-Cox using SAS
To conduct a Mantel-Cox analysis in SAS, we use commands as for generating the survival curves. The log rank test is printed as part of the output for this analysis. There is a lot printed out by SAS but the relevant section is presented below:
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                                   18:08 Wednesday, December 14, 2011

                                     The LIFETEST Procedure

              Testing Homogeneity of Survival Curves for WeeksToEvent over Strata

                                        Rank Statistics

                            Condition           Log-Rank    Wilcoxon

                            NewTreat              4.4938      63.000

                            StandPain            -4.4938     -63.000

                          Covariance Matrix for the Log-Rank Statistics

                             Condition      NewTreat      StandPain

                             NewTreat        2.08323       -2.08323

                             StandPain      -2.08323        2.08323

                          Covariance Matrix for the Wilcoxon Statistics

                             Condition      NewTreat      StandPain

                             NewTreat        490.535       -490.535

                             StandPain      -490.535        490.535

                                  Test of Equality over Strata

                                                              Pr >

                           Test      Chi-Square      DF    Chi-Square

                           Log-Rank      9.6937       1      0.0018

                           Wilcoxon      8.0912       1      0.0044

                           -2Log(LR)     3.0666       1      0.0799
You can see from this printout that we have a Log-Rank chi-square of 9.69 with I degree of freedom and an associated p-value of .002.
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functions in SAS </A>
<T>In order to generate the hazard curve in SAS, you follow the procedure above for generating survival curves. But you need to add in an extra argument (method = Life) on the Proc Lifetest row as follows and also specify a hazard function plot by using the (s) option for the plots argument. The set of commands are presented below:

proc lifetest data=working method = Life plots=(h);

   time WeeksToEvent * Censor(0);

   strata Condition;

   title 'Survival Analysis -- Compare Groups';

run;
When you run these commands you will be presented with the hazard plot presented in Figure 2:
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Figure 2
