PhUSE 2014

Paper TS06

Reduce Programming time with Reusable Templates

Cathal Gallagher, d-Wise, Manchester, UK

ABSTRACT

Having validated programming templates for raw CRF data to SDTM domains and from SDTM domains to ADaM can
save huge amounts of programming time. There are very few study specific variables, most are standard, and
therefore can be pre-programmed and validated into a template. Simply add your raw CRF data to a template, add
the code for study specific variables if there are any and run. Having these fully validated templates allows you to add
your data and run the job in minutes. Having only the study specific variables left to validate results in minimal re
work. Using CDI templates, snapshots can be run at any time with no programming required. This paper discusses
the flow of data from raw data to an SDTM, to an ADaM standard and how templates facilitate that flow.

INTRODUCTION

Study programming takes a long time, and a lot of the programming is repetitive, both within a study and between
studies. Here we will discuss some problems within study programming, how a template can help address these
problems, what is involved in a making a template in base SAS and in DI Studio, and finally we state the advantages
and drawbacks of using templates.

THE PROBLEM

A new study arrives and everyone starts programming from scratch each time. There are many repetitive tasks within
each study and indeed across studies. All Studies are different and can take varying lengths of time to complete. The
test study d-Wise used took roughly 3600 programmer hours to complete. This was programmed with no template,
taking data from CRF tables to SDTM domains, and further from SDTM domains to ADaM domains. Within the single
study programmers found they were having to type out the same code several times in order to work out variables
that are common within a study. Such as VISITNUM and USUBJID. With a standardised CRF, and now SDTM and
ADaM domains this repetitiveness wastes thousands of programmer hours in every study.

CURRENT PROGRAMMING METHOD

A view from the outside would suggest that a programmer gets a specification, starts a new program window in SAS
and types every single line of code from scratch.

Rarely do we actually program from scratch. Everyone usually has a text file on their desktop with repetitive code
snippets, or a macro library set up to work out common variables for us such as USUBJID, RFSTDTC, xxSTDY or
xxENDY. Despite this, reading the entirety of the specs is necessary, then understanding what the spec writer
means. Then putting the code snippets or macro calls in order and doing the individual programming for other study
specific variables. These things all take time.



PhUSE 2014

_ Clreslthest - Mroispad
e ze o lwwat Y dlep
L
Pt SATURTE, puat (et o STTRMUMRMOMTY ket 5. ], 0% pred [ SUIRTTA, 25 00
TR
B LA LRI TYY ng Thon
sk {abed pl | B 1 ARIYY
iFe [FRSTIATAD il B b | [ i TR L [FRRTUTAOG  bemt D0 0200, 7,
iFe [FRSTIATTT sl Pt i PR B ETIE A RN T oy L i T R e R R 9
ife [FRSTTTMAE sl YT | | e e [FRSTTTHAR ] bemt 200 20" 0,
ALl 1ML not 2 (777 3 s | [ pusidnees Lo LS LI LMNLY Best2 D 22 R0 T )
) WEL tenglh o=
Viibid & "Cubidesd Befrsinn ©nel el efT e
W HES I &7, ") o &SIEEC 1ng7, 7,770 then
e inigra b [tk LeQAFSTON 7 9080, ixBAA LN 34 Topal {satnd - [RTSTETO 1, 1A, | wRR07 da
ker Dnpul s e 5 S U G TR0l P R S TR DRI e 1 S B TP
wrwenn i | [k LeCAFSTOIC 7 T8, isRAA Ll dem Tnpal e b [BESTOTE, 1, 180, P wfiEd0da, ]
when Lnpuc substrfSIETOTL, L, Lo L53G81da. ) f-pex(suEscr{RFSTUTC, L, 130 isB58Ida. il

WHAT couLb wWE po?

If we consider that a Pharmaceutical company has a standardised CRF, then we should be using validated
templates. A program should be produced for each domain required e.g. AE,DM,DS,LB etc. This program will have
logic included for core variables (the variables that are calculated the same way for every study). This program
should then be validated with an independent replication program. Study programmers are then each given the same
template, they point the libraries at the input folders and they program study specific variables for each domain. Study
programmers would not have to waste time programming core variables as they have already been done. They will
not even have to do macro calls or copy and paste code snippets. The program is mostly complete, they simply have
to fill in the blanks. Validation of these variables will of course still occur, but if the template code has not been edited
they will always match. Therefore programming time is reduced, validation time is reduced, and re work is reduced.
SDTM.DM has 26 variables of which only 4 are study specific. If study programmers were tasked with programming
this domain, then in essence they only have to program 4 variables. They would take a copy of the DM template that
has 22 variables fully coded. This code has already been validated to the specification for DM and therefore does not
need to be checked. They would point the libraries at the location of their input data. Then they would find the
location in the program where they can insert code to calculate the remaining 4 study variables, complete this code
and run the program. With only 4 variables for them to program, they will complete this domain in much less time
than it would take them to start from a blank programming window. Validation of this domain would take much less
time as there is only 4 variables to check, and rework would be much easier as any mistakes should be located within
the code for these 4 variables. This means the user does not have to search any of the template code for mistakes.

STUDYID INVID STUDYID NVID
DOMAIN INVNAM DOMAIN NVNAM
USUBJID BRTHDTC USUBIID BRTHDTC
SUBJID AGE SUBJID AGE

RESTDTC AGEU
RFENDTC SEX
REXSTDTC RACE
REXENDTC ETHNIC
RFICDTC ARMCD
RFPENDTC  ARM
DTHDTC ACTARMCD
DTHFL ACTARM
SITEID COUNTRY

RFSTDTC AGEU
REENDTC SEX
REXSTDTC  RACE
RFEXENDTC ETHNIC
RFICDTC ARMCD
RFPENDTC  ARM
DTHDTC ACTARMCD
DTHFL ACTARM
SITEID COUNTRY

ADAM.ADLB has 56 variables. 24 of these are core variables that will always be calculated in the same way, which
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leaves 32 study variables that need to be coded. This is a domain that requires much more work at the study level,
but saving study programmers from having to code, validate and re work 24 variables will save them time. Even if
there is only a couple of variables that a study programmer no longer has to code, validate and re work then surely
this will save time. A starting structure in place can help motivate programmers, as it reduces the feel of starting from
scratch.

HOW IS A TEMPLATE CREATED?

| use DI Studio, but you can use base SAS. Simply write out the code in base SAS for all the core variables in a
domain, and have notes to indicate where the study programmer should put in code for the study specific variables.
Another programmer will need to do exactly the same program so that the primary program can be validated. When a
new study arrives, the study programmer will take a copy of the newly developed template. They will update the
libname statements to point to the relevant study data and output datasets. They can then concentrate on locating the
areas within the template for coding the study specific variables. In the example below most of the code is done for
the study programmer with a placeholder left that indicates where they should insert logic to work out ARMCD
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During the validation process the core variables should always match, the primary and the replication programmers
have been using the same template therefore they are using the same code. Therefore any problems that are
discovered shall be with the study programmer’s code. This means there is much less code to examine in order to
find and resolve errors. It not only reduces the time it takes to validate datasets but it reduces the difficulty in finding
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and resolving issues with the code.

In DI Studio | have created templates that offer a visual representation of the entire program (job in DI). | then have
Sticky labels and comments that tell study programmers where they should put in their study variable code. These
jobs will run in their current state and populate all the core variables to the output datasets. DI studio offers several
advantages over base SAS. The visual representation makes it very easy to understand where the data is coming
from and where it joins together. Data can be tracked visually through the program which can make it easier to find
and resolve problems. Even without reading the comments it can be easy to understand the basics of how the
program works. With base SAS, a programmer has to read a lot of code, which can sometimes be code from another
programmer, to understand where the joins occur and how variables are getting populated. This can be time
consuming and frustrating. DI studio offers a folder structure window illustrating the datasets available in each library,
here you can drag and drop these datasets as well as transformations into jobs. Using the stock transformations
means a lot of the code is already written, expressions simply have to be updated with code snippets, in order to
achieve the desired results.

Comments are then placed on each transformation that indicate what variables are calculated where. This makes it
very easy for a programmer to pick it up and begin working almost immediately.
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DI Studio also has a clinical option that offers output Domains. This means a user does not have to worry about
programming the formats and the labels of the output variables, they simply map to them and this step is done for
them. Integrity constraints are automatically assigned according to the SDTM and ADaM models. These can be
edited according to study requirements or turned off entirely. Although stock data models are supplied with CDI
(Clinical DI Studio) it is possible to create bespoke versions for each study. Integration with SDD allows
programmers to publish their jobs (programs) in an SDD folder as well as populating datasets directly in SDD folders
from within CDI using webdavs.
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WHAT ARE THE METRICS?

D-wise has calculated that an entire study from CRF to SDTM to ADAM takes 3600 programmer hours using base
SAS with no templates or code snippets. Using a template system in CDI, D-wise has calculated that doing the same
study can be reduced to 400 programmer hours. The reason you see very round numbers, is because every study is
different and therefore the numbers can vary.

PROBLEMS

User acceptance is always the main risk with using any new system. Programmers always prefer to write code
themselves rather than using other people’s code. It takes time to get programmers used to using templates and
ignoring and trusting the code that is already there. With experience programmers can achieve huge time savings
when completing an entire study.

CREFs that change a lot can cause huge problems. Templates that call data from these CRFs will always need to be
updated whenever a CRF changes. If a standard CRF model is not in place this can reduce the usefulness of
templates. Unless a schedule is used to update the CRFs and the templates, then templates can become out of date
very quickly.

THE FUTURE
Industry standard templates. Every pharmaceutical company using CDash SDTM and ADaM. With industry templates
will speed up programming time, reduce re work and will get drugs out there quicker.

CONCLUSION

Template programming will reduce the amount of time required for studies. Even if a template only has code for one
variable, then that is one less variable that a study programmer has to code and has to validate. Using templates
means less programming time, less validation time, and less rework. Less variables that need to be coded reduce the
programming times required. Less variables that need to be validated reduce the validation time required. Less code
to check through in order to find and resolve issues that have arisen means less re work will be required. If a
company is programming to SDTM and ADaM standards, the next step should be to standardise their CRF and then
use programming templates. Using current programming methods can take 3600 programming hours per study. If
the same study output can be achieved in only 400 hours then all possible should be done to overcome the user
acceptance problems that are likely to arise.
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