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Interactive Programming Using Task in SAS® Studio
Suwen Li, Hoffmann-La Roche Ltd., Mississauga, ON

ABSTRACT

SAS® Studio is a web browser-based application with visual point-and-click user interface tasks that
generate SAS code. Users can create their own tasks using the common task model and the Velocity
Template Language. This paper illustrates how to conduct interactive programming by creating
customized tasks in SAS® Studio.

INTRODUCTION

SAS® Studio is a SAS development application that user can access through web browser. It has
predefined tasks that are XML and Apache Velocity code files to generate SAS code and format results.
You can select a dataset from a drop down list, filter data, explore data, and build model in task. SAS
code is generated in the code window while you are making the selections.

You can create your own tasks as well by editing the XML code to set up options that capture the inputs
you want. Those inputs then pass into your code for execution. You can create different code for different
analyses rather than creating complex macro program.

This paper will show how to develop SAS program interactively with customized tasks for survival
analyses, swimmer plots, and ADSL data creation as examples.
SURVIVAL ANALYSIS

A customized task was created in Figure 1 to compute Kaplan-Meier curve using PROC LIFETEST. The
task also has an option to estimate Hazard ratio using the Cox model.

When clicking the Value box, a list of distinct values of the variable selected in the Variable 1 box will
appears. By selecting different value from the Value drop-down list, you can perform analysis for different
end points for example overall survival, progression free survival, etc.
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Figure 1 Select Endpoint for Analysis

When all the required variables for time and censor are entered, code is generated in Figure 2. The KM
plot is displayed in Figure 3. As no strata variable is selected, only one survival function is displayed for
all patients.
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proc sql noprint;
select distinct param into: forlabel from WORK.ATE;
select distinct max(AWAL) into: maxtime from WORK.ATE;
quit;

%let maxtime=%sysevalf(%sysfunc(ceil(Xsysevalf(&maxtime/18))})*10);
%ProvidesurvivalMacros /= varisbles available. */

%let tatters = textattrs=(size=12pt weight=bold family='arial®);

%let TitleText® = “Kaplan-Meier Plot of &forlabel”;

%let TitleTextl = &titletext® * for " STRATUMID;

%let TitleText2 = “Kaplan-Meier Plot of &forlabel”;

%let yOptions = label="Survival Probability” shortlabel="Survival®
labelattrs=(size=1@pt weight=bold)
tickvalueattrs=(size=8pt
linearopts=(viewmin=0 viewmax=1
tickvaluelist=(® .2 .4 .6 .8 1.8));

ons = label="MWEEK:

labelattrs=(size=18pt weight=bold)
tickvalueattrs=(size=8pt )

%let

linearopts=(TICKVALUESEQUENCE=(start=8 end-Bmaxtime increment=
4

¥

%let StepOpts lineattrs=(thickness=2.8);

%let censored markerattrs=(symbol=plus sizle=5px);

%let GraphOpts = DataContrastColors=(red green blue purple gold cyan magenta yellow cream
53 |DataColors=(red green blue purple gold cyan magenta yellow cream maroen pink steel vielet);
54 |ods noproctitle;
55 |%SurvivalSummaryTable;
56 |%CompileSurvivalTemplates /* Compile the templstes with the new title.+/
57 |ods html image_dpi=3@@;
58
59 |proc Tifetest datacWORK outputDs piotsssurvival(test atrisk{outsidej<o

to &maxtime by 4);

Time AVAL * CHSR (1); No STRATA statement in
ods select SurvivalPlot; code

run;

66 |%ProvidesurvivalMacros /* Opticnally restore the default =/

maro

Figure 2 Select Variables
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Figure 3 Kaplan-Meier Plot for All Patients

You can run the same analysis by group if you enter variable in the Strata variable box. For example,
Figure 4 is Kaplan-Meier plot by treatment arm when the variable ARMCD is entered.
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Figure 4 Kaplan-Meier Plot by Treatment Arm
If the Harzard Analysis box is checked, PROC PHREG to fit Cox regression is added into the code.
Hazard ratio then is added in the summary in the Kaplan-Meier plot, see Figure 5 and Figure 6.
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76| run; _//‘ calculate Hazard Ratic
75 |ods select all;
79
50 data _null_;
81 set __hazarde@l end=last;
82 length result ref description2 $35;
83 ref=strip(substr{description, indexw(description, ' vs ')+3));
84 description2=strip(substr(description, index(description, * *)+1,
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86 result=strip(put({hazardratio, 10.2))||' ('||catx(', ', put(waldlower, 10.2),
87 put(waldupper, 10.2))|]")";
88 call symputx(cats(*_arm', put{_n_, best.)), description2);
89 call symputx(cats('_hrres', put(_n_, best.)), result);
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Figure 5 Estimating Hazard Ratio
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Figure 6 Kaplan-Meier Plot with Hazard Ratio in Summary

SWIMMER PLOT

The task in Figure 7 creates swimmer plot with custom data tips. The data tips can help QC and provide
additional information which is not plotted in the figure for data review. The variables to be displayed in
data points are specified in the box under Display Data Tips at the Point of the Cursor heading. Thus,
the variable data that appears in the data tips can change dynamically on different output requests. The
plot can be separated by different group if variable is selected in the Variable box.

i swimmer plot %X | A *swimmer plot X

Setings | Code/Resuis | spin || A& H B | 33 Ellog [ Code
Swimmer Plot INFORMATION CODE LoG RESULTS

Comparison: PG & &2 =

Equal -

» Table of Contents
Value type:
Select distinct value - Swimmer Plot

Value:
Y -

Logical:
(none) -

~ By Variable (if it is not specified, all data will be plotted in one figure)

Variable: (1 item) m +
® Column

Unique Subject Identifier = oo 00027
Time to PFS = 30857

Patient Discontinued Study = N
Planned Arm Code = A

~ Tumor Response DATA (ADRS)
ANA.ARS - B

~ Time to Event DATA (ADTE)

Lanes Represent Individual Patients

ANA.ATE - B .
° - # Confirmed Response
) ® Died
~ Display Data Tips at the Point of the Cursor © Died ioutrD
Subject Level Variables (default USUBJID) ( 10items) T+ * No Postbaseline Measure
@AGE o 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 8 90 95
& sEx Variables to be Time (months)
£ DISCSTUD displayed in data point Confirmed Response’ ® CR M PR M SD M PD M ND
& ARMCD

Figure 7 Swimmer Plot with Data Tips

ADSL

Some companies have standard data specifications with options for different scenario. For example, in
below ADSL standard data specification template in Figure 8, there are 5 options for AAGE and 2 options
for ITTFL.
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Description Variable Derivation / Comment

ADSL  [Subject Level AAGE  |Analysis Age Option 1 (Default):
Analysis Dataset Patient's age (years) at randomization. Set to integer part of (Randomization Date [ADSL.RANDDT] - Birth date
[ADSL.BRTHDT] +1)/365.25).
ADSL  [Subject Level AAGE  |Analysis Age Option 2:
Analysis Dataset Patient's age (years) at the initiation of study treatment. Set to integer part of (First Treatment Date [ADSL. TRTSDT] - Birth Date
[ADSL.BRTHDT] +1)/365.25).
ADSL [Subject Level AAGE  |Analysis Age Option 3:
Analysis Dataset Patient's age (mo) at randomization. Set to integer part of (Randomization Date [ADSL.RAMDDT] - Birth date
[ADSL.BRTHDT]+1)/30.4375).
ADSL  [Subject Level AAGEU |Analysis Age Unit |Set to "YEARS" if Analysis Age [ADSL.AAGE] is computed in years. Set to "MONTHS" if Analysis Age [ADSL. AAGE] is
| Analysis Dataset computed in months.
ADSL  [Subject Level ITTFL Intent-To-Treat Option 1 (Default):
Analysis Dataset Population Flag Set to "Y" if patients Randomization Date: Start Date/Time of Disposition Event [DS DSSTDTC] not equal to missing for a
randomized study where Standardized Disposition Term [DS.DSDECOD] = "RANDOMIZATION".
ADSL [Subject Level ITTFL Intent-To-Treat Option 2:
Analysis Dataset Population Flag Set to "Y" if patients Enrollment Date: Start Date/Time of Disposition Event [DS.DSSTDTC] not equal to missing for a non-
randomized study where Standardized Disposition Term [DS.DSDECOD] ="ENROLLMENT".
| Else set to "N"

Figure 8 ADSL Data Specification

Below is the standard SAS program including code for different options but commenting out non-default
ones. Programmer then needs to modify the code to select specific options based on his/her study. It is
also not easy to validate the program with so many codes commented out.

Ak kkkkhkhkhhhkkkkk K%k ITTFL for Randomized Study ******************;
~k~k******************Option 1 (default) ~k************************;
data ittfl (keep = usubjid ittfl);
attrib ittfl label="Intent-To-Treat Population Flag" length=$1;
set sdtm.ds (where=(dsdecod="RANDOMIZATION" and “missing(dsstdtc)));
ittfl = 'y';
run;
data gc_adsl;
merge gc_adsl (in=inadsl)
ittfl ;
by usubjid;
if inadsl;

if missing(ittfl) then ittfl = "N";
run;
Rt SR i a2 b b b (Ib ab b S g 2 b 4 ITTFL for Non_RandOmiZed Study ******************;
********************Option 2 *************************************,-

/*data ittfl;
attrib ITTFL label="Intent-To-Treat Population Flag" length=$1;
set sdtm.ds (where=(DSDECOD="ENROLLMENT" and "“missing(DSSTDTC))) ;

ITTFL = 'Y';
run; */
****k*k*k****************Option 1 (default) **************************,-
kA hkhk Kk khkhkhkrkhkrkhk ) khkk k) Khk*k*x%k age analysis refdt = randdt *****************;
kA hkhk Kk khkhkhkrkhkrkhk ) khkk k) Khk*k*x%k age_analysis_unit = Y **********************;
aage = int((randdt - brthdt + 1)/365.25);
aageu = "YEARS";
KA A KA KR AKX A AKX AR A KA KA KK,k Kk kK% Optlon 2 **************************;
kA hk Ak Kk Ak hkk Kk Ak k Kk khkk k) k) ***x% age_analysis_refdt = trtsdt *****************;
kA hk Ak Kk Ak hkk Kk Ak k Kk khkk k) k) ***x% age analysis unlt = Y **********************;
*aage = int((trtsdt - brthdt + 1)/365.25);
*aageu = "YEARS";
KA AKA KA XA AR AR AR kA Kk hk* %k age analysis unlt — M **********************;
*aage = int((trtsdt - brthdt + 1)/30.4375);
*aageu = "MONTHS";

Although a SAS macro can be developed to accommodate all options, the macro program is not easy to
read. Especially when we submit the program used to create ADaM dataset, we hope the program is
simple and readable.
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With SAS® Studio customized task, programmer can create readable code for his/her study without
spending much time to modify the standard ADSL program. He/she only needs to point and click some
options in the interface task.

In Figure 9, the SAS program has a block of code to derive ITTFL and AAGE using randomization date
RANDDT only for default. There is no code for other options in it; in Figure 10, when options 2 are
selected for ITTFL and AAGE, the code automatically switches to use enroliment date to derive ITTFL
and use TRTSDT for AAGE calculation. Changing program header and libname is handled in this task as
well. It will ultimately reduce program development time. On top of that, it is very easy to validate the
program with different option combination.
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Figure 9 ADSL Program with Default Options
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Figure 10 ADSL Program with Options 2 for ITTFL and AAGE
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CONCLUSION

With custom task in SAS® Studio, you can create SAS program interactively for different requests or
options by point-and-click only. It saves your time to modify code or develop complicated SAS macro.
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