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ABSTRACT

Managing data issues identified during programming of analysis datasets, tables, listings or figures is a major
headache for both Programmers and Data Managers. The issues have to be listed so the Programmer is aware of
them, and they have to be sent to the Data Manager so that the issue can be resolved. The problem develops when
the program is re-submitted over time. The Programmer is then no longer aware of what the new issues are and
which have already been sent to the Data Manager. The Data Manager suffers equally from receiving the same data
issues many times in various e-mails, and they then have to check what the new issues are and which have already
been queried. Our solution is to simplify and automate the current process so that the issues are not sent to the Data
Manager, but they are shared with the Data Manager, and to ensure that the same issues are not raised more than
once. This centralization helps to manage the issues raised during programming. One can easily see which issues
were raised, how many issues there were and how many are still unresolved.

INTRODUCTION

This paper will show a simple solution to manage data issues raised by programmers during the development of
analysis datasets, tables, listings and figures. Checking data during reporting is a necessary part of the process, but
one which can cause frustration to programmers as issues remain unresolved, and waste time of Data Managers as
they are sent issues which they have already investigated and taken action to resolve.

There are always data issues when we start programming the analysis datasets, tables, listings and figures. This is
because the database is still open and data is still being collected. Although the Data Managers do their own checks
to clean the database, it is never enough. As programming starts before the database is clean, programmers always
identify data issues. Some of these will be new issues which the Data Manager was perhaps not looking for, and
some will be things they are already querying.

The problem for programmers is what they should do when they identify an issue. Typically they would have code in
their programs to send data issues to the LOG window. These will then be sent to the Data Manager by e-mail for
them to look at. When they submit the program again in the future with new data, they are no longer sure if the
issues sent to the LOG have already been sent to the Data Manager or not. The usual response is to just send it
again and let the Data Manager take care of it.

The problem for Data Managers is that they receive data issues by e-mail, sent to them from various Programmers
working in different aspects of the trial reporting process. They need to save these e-mails and look at the issues
identified, especially if they were not already searching for these issues. There is usually a constant stream of issues
raised by different Programmers, and it is time consuming to see what has already been queried or looked into, and
which issues are new.

STANDARD PROCESS FOR RAISING AN ISSUE

The main tasks and associated task manager involved in this process are:
e The Programmer identifies a data issue

e The Programmer communicates the issue to the Data Manager

e The Data Manager will resolve the issue, send query to the investigator or inform the Programmer that it will not be
resolved

e The Programmer must use algorithms to resolve the issue if no action is taken by the Data Manager

e When the Programmer re-submits their program, the issue is either still there, or it has been resolved and
therefore no longer present
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lllustration of the process for raising an issue:
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The diagram shows the flow of information from when an issue is identified to its final resolution. However, when the
Programmer re-submits their program after a query has been raised, but before the data has been corrected, the
issue is identified again. The Programmer sends the issues to the Data Manager, who then spends time checking
this, only to find that they had already looked into it previously.

There are three main problems which need to be addressed in this process:

e How to communicate the data issues to the Data Manager without having to cut and paste data in an e-mail
¢ How to identify issues already sent so that they are not sent multiple times

¢ How to tell if an issue has been resolved or not

SOLUTION

The first problem of communicating the issue with the Data Manager is one which we need to look at the problem
from a different perspective. Instead of sending the issues to the Data Manager, we can share the issue with the
Data Manager. This simple change in terminology leads us to using a common central storage space where the
issues are stored. This can then be accessed by both parties, and anyone else with the appropriate authorization, to
see the status of the issues. Storing them in one location also allows us to have additional benefits. It is then
possible to identify which types of issues are being raised, who raised them, how many issues there are, if they have
been resolved and how long it took to resolve the issues.

There are many methods available for storing data in a central location, including different types of databases. There
are advantages and disadvantages for using the various methods. For simplicity and ease of use, we have decided
to use Excel spreadsheet to share the issues raised.

There are many issues which are checked in each program, and there are many programs. Creating a different file
for each issue would be cumbersome to manage. However, a shared spreadsheet will allow multiple users to open
and read or write to the file. The issues can all be in different sheets within the one spreadsheet.

If each issue is saved in a new sheet then there will be too many sheets, and providing each sheet with a meaningful
name so that they are easy to identify was a major problem. The aim was to create a simple list of sheet names
within the Excel file which the users can easily related to for finding the issues. It was decided to place all issues
from each program in one sheet, and the sheet would have the same name as the program. This will make it easy
to see where the issue was raised, and which Programmer was responsible. It will also eliminate the problems of too
many sheets, and what they should all be called. One can simply look at the tabs below to find the program they
wish to look at. Within the sheet there will be a title for the issue followed by all the patient data which should be
investigated, then title of the next issue and all the related patient data underneath that title, and so on.

The second problem of resending the same issue multiple times can be resolved by adding a column to identify
when the issue was first raised and a column containing the date and time the issue was most recently checked, and
found to be still present. This would make it easier to see how much time has passed since the issue was first
raised.

The final problem of identifying the status of an issue can be solved by a derivation rule. If an issue is no longer
present when the program is re-submitted then it can be considered to have been resolved. This could be because
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the issue is no longer checked or because the data has been updated. In any case, an issue which was present in
the excel file during a previous run of the program, and is no longer present is considered to have been resolved.

To make it easier to track an issue in the Excel file a certain structure of the sheet is required. In our case we used
the first three columns to identify when the issue was first raised, when it was last updated, and what the current
status of the issue is, i.e. is it resolved or not. This allows us to create a summary sheet which contains names of all
the sheets in the spreadsheet, followed by the number of issues in that sheet, and how many are still un-resolved.
This simple overview allows both Data Managers and Programmers to see the status of data issues very quickly. It
also ensures that they do not have to go to each sheet every time to check that there are no new issues.
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A SAS macro was developed for managing the issues raised during programming. It required the Programmer to
create a new SAS dataset for each issue, and then calling the macro to add it to the spreadsheet. The label of the
dataset is used as the title, and if a KEEP statement is provided in the label then only those variables specified after
the KEEP statement will be printed. A patient data which is in the spreadsheet but is no longer appearing in the SAS
dataset as an issue is considered to be resolved.

Of course some issues are just for the Programmer, and not for the Data Manager, therefore an option was provided
to allow issues to be just printed in the OUTPUT window and not be sent to the Excel file.
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DATA hbalc gtl3(LABEL='HbAlc values above 13 KEEP=patient visit samp_ dt

samp_tm result unit');

SET hbalc;

WHERE sp GT 13;

RUN;

%data_issue (pgmname=&progname., indata=hbalc gtl3,

Programmer’s process for managing data issues will now become:
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CONCLUSION

There were three main parts to this problem of managing data issues raised during the programming of analysis
datasets, tables, listings and figures. By removing the sending of issues via e-mail and creating a shared Excel file
we have eliminated one of the main causes of frustration, receiving issues more than once. The sharing of issues
ensures there is no extra work for the Programmer when communicating the issues to the Data Manager. The
addition of three extra columns in the Excel file to show the date of creation, the date the issue was last updated and
whether it has been resolved or not allows the Programmer and the Data Manager to easily see if an issue is new, or
one which already existed previously.

The use of a SAS macro in combination with an excel file allows the management of data issues to be taken to a
new level. Programmers working on different parts of the trial reporting process can all call the macro to share data
issues with the Data Manager using one central file. It can be used to assess the quality of the data, time taken to
resolve issues and finally check if there are still any outstanding issues before the database is locked.
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