






We have implemented a SAS macro that computes the directed adjusted survival function

for treatment groups based on either an unstratified Cox model or a stratified Cox model.

The macro also produces standard errors of the estimates of survival and standard errors

of the difference in survival between pairs of treatment groups. The standard errors of the

difference can be used to make pointwise comparisons of treatment groups.

In Section 2 we review the estimation techniques for the direct adjusted survival estima-

tors and their standard errors based on a stratified Cox model. The variance estimations for

the direct adjusted survival probabilities and the differences of the direct adjusted survival

probabilities are given in the appendix. We describe the SAS macro and its output in Section

3. In Section 4 we utilize the SAS macro to analyze stem cell transplant data and Ewing’s





2 for an unstratified Cox model;

outdata the SAS output data set name;

The results of the macro are saved in the SAS output data set “outdata” and printed in



%INCLUDE ’ADJSURV.sas’;

%ADJSURV(transplant,time,event,group, stage chemo1 chemo2 LDH1 LDH2 kscore DX2T1

DX2T2 age year1 year2, 1, out);

This provided an output data set with the adjusted survival estimates based on the

stratified Cox model. To obtain the estimates for the unstratified Cox model we replaced

“1” by “2” in the second to the last argument of the macro. Both the unstratified Cox model

and the stratified Cox model estimates took approximately 28 seconds of CPU time on a

SUN BLADE 2500 workstation with 1.28 GHZ processor and 2GB of RAM. The unadjusted

Kaplan-Meier curves are shown in Figure 1. Figure 3 and 5 show the direct adjusted survival

curves based on the unstratified and stratified Cox model, respectively. The stratified Cox

model is more appropriate since the crude survival curves in Figure 1 show nonproportional

hazards between transplant groups. For the purpose of comparison, the adjusted survival

curves (2) for a patient with mean values of the covariates are also provided (Figure 2 and

4). It should be noted that this is a hypothetical patient and it is difficult to interpret the

survival probabilities for such a patient.

[Insert Figure 1-5 here]

For both models the data set “out” was produced. This data set included 10 variables.

Part of the output based on the stratified Cox model is list below:

Obs time surv1 se1 surv2 se2 surv3 se3 se12 se13 se23

· · · · · ·
265 55.2 0.565 0.022 0.691 0.041 0.520 0.041 0.046 0.047 0.059

266 57.2 0.561 0.023 0.691 0.041 0.520 0.041 0.046 0.047 0.059

267 59.1 0.561 0.023 0.677 0.043 0.520 0.041 0.048 0.047 0.060

268 59.6 0.556 0.023 0.677 0.043 0.520 0.041 0.048 0.047 0.060

269 60.0 0.551 0.023 0.677 0.043 0.520 0.041 0.048 0.047 0.060

· · · · · ·

From this output we can obtain the 5 year (60 month) survival for the three treatments.

These are shown in Table 1 for both models, for the unadjusted Kaplan-Meier estimator

and for the adjusted survival curve (2) available by using the baseline statement in PROC

PHREG.

[Insert Table 1 here]
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