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ABSTRACT  
Listings in clinical reports are required part of the documentation for clinical trials and used for statistical 
review by regulatory authority. We created a tool that can automatically generate the SAS® programs to 
produce multiple listings, when we pass the TFL shell document (Table, Figures and Listings shells). Tool 
can identify the listing shell pages from shell and uses the shell annotation information, metadata and value 
level information from the datasets while generating the SAS code. SAS and VBA applications are used to 
develop this tool. Based on the annotated variables, for example: analysis flag used in title – we can subset 
required subjects from analysis dataset, character or numeric date variables are converted to company 
specified character date format in reporting, columns width in proc report procedure and page number 
variable to determine number of lines to be printed in each page are automatically determined. If any column 
reporting two or more variables, tool derives the concatenated variable based on the symbol present in 
column header. If Y/N values present in dataset and in Shell if it has Yes/No, tool read both dataset and 
shell info and automatically generate formats. If any column required customized coding that can also be 
included in the code using key words. This tool can evolve, we can add more features to it and this tool is 
extended to produce standard Tables and Figures. 

INTRODUCTION 
 We use VBA-userform in Word application to get shell document location from the user and using SAS 
macro to create excel file with metadata and value level information from datasets. VBA macros process 
through annotated Listing shell document, based on annotated variables, it takes the corresponding 
metadata information (like variable char/num type, label, etc.) and value level information (like sample 
values, variable value’s max and min length, no. of unique values, date formats are determined from the 
sample values, etc.) to create Listing SAS program. This tool can also be used to create a Single listing 
program. We follow below steps to run this tool.  

STEP1: We run the SAS Macro to get the metadata and value level information from the datasets into 
excel file. We annotate the listing shells, please refer below types of specifications of annotated Listing 
Shell. 

Example Listing Shell-1:  Columns which are using single variable, use square bracket with 
[DATASET.VARIABLE]. Please check below example. 
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Example Listing Shell-2: Columns using multiple variables should use square bracket, variables 
separated by commas [DATASET.VARIABLE1, DATASET.VARIABLE2]. If any column required more 
coding for deriving, customized coding can be added to listing program using keyword _DERV1_, 
_DERV2_, etc.., [Ex: _DERV1_ column customize code in the below shell.] 

 

Example Listing Shell-3: Suppose in Listing output you want to print Yes/No values, but when you have 
Y/N values in dataset, tool can read dataset value and Shell value, automatically creates the Yes/No format 
in the listing SAS program.  

 

STEP 2: Using word vba application, we click on the ‘Add-ins” menu, it will show “Shell2Prg” dropdown 
menu, then select “Multiple Listing Shell” as shown below. 
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STEP3: Below userform will be opened, user can select the annotated Listing Shell document which 
contains multiple listing shell by clicking “Select Shell Doc” command button. Then click the “Process Shell” 
command button, it will process the shell document and create the listing programs in specified locations 
with respect to annotation information. Please check the below snapshot. 

 

 
  

 

STEP 4: Snapshot of VBA code used in the tool. 
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STEP 5:  Listing programs are created automatically in the specified location.  

 

STEP 6: Snapshot of SAS code created in sample listing program. SAS code will sort listing by treatment 
and subject variables, dates are also used in sort order for certain listings (example: adverse listing). 
Validation dataset is created in specified location.  
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STEP 7:  Initially column width used in the shell document are processed through vba and used in the 
proc report procedure code within the rtfreport macro which is processed by the odsreport macro. Proc 
stream procedure store the initial proc report statement in rtfreport macro. These initial statements served 
as specifications for subsequent column width analysis. The analysis goal is to prevent word-split and page 
overflow in the final table. Word-split is controlled by ensuring column width is no less than the maximum 
word width for a column variable based on the actual data value and font attributes. With all calculated 
column widths, table, and page layout information, we check for page overflow. If all checks passed, the 
stored proc report statements are then updated and run to create the table. 

 

 

 

We have following limitations using this tool: Tool cannot be used when dataset/variable information is in 
vertical structure and need to be transposed to create the listing. Tool cannot be used, when merging two 
or more datasets with selected variables to create the listings. Currently Tool can manage simple merge 
from two or more datasets using ‘usubjid.’ 

 

CONCLUSION  
Using this we can create multiple listings in few minutes, whereas if we create manually, it requires more 
time and more resources. For example: If we manually create one Listing it takes around 2-3 hrs. for an 
experienced programmer, this tool can create 30-40 listings in 5-10 mins. In most cases, listing SAS 
programs that are created are already first draft ready. This tool also checks the annotated variable name 
against the metadata, provides the notes for non-existing variables. We can add more features to this tool 
and make listing generations much easier. We have extended this tool to create the SAS programs for 
standard tables and graphs. 
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