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Introduction
The SDTM annotated CRF (aCRF) is a key regulatory submission document that 
provides essential traceability between the database and SDTM datasets.

Traditionally this has been a predominantly manual task but we will explore use 
of perl regular expression to expedite production of the aCRF.
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SDTM annotated CRF
The annotated CRF is required as part of the SDTM Electronic Case Report 
Tabulation (eCRT) package. It is provided as a file called acrf.pdf and is 
hyperlinked from the define.xml.

The SDTM eCRT package is a collection of files and documents that are sent to 
regulators to allow them to understand the study from data collection to SDTM 
mapping. The package consists of the aCRF, SDTM XPT datasets, define.xml and 
Clinical Study Data Reviewer’s Guide (cSDRG).

The contents must comply with the FDA Study Data Technical Conformance 
Guide. https://www.fda.gov/industry/fda-resources-data-standards/study-data-
standards-resources

https://www.fda.gov/industry/fda-resources-data-standards/study-data-standards-resources
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Extracting database CRF metadata



Perl Regular Expression
● Available in SAS since version 6.12 

● Not SAS specific

● Can be complex to read and write

● PRX functions provide powerful pattern matching more concisely 



Perl Regular Expression Syntax
● regex-id = prxparse(perl-regex) 

○ Compile Perl regular expression perl-regex and return regex-id to be used by other PRX 
functions. 

● pos = prxmatch(regex-id | perl-regex, source) 

○ Search in source and return position of match or zero if no match is found. 



Perl Regular Expression Syntax

https://support.sas.com/rnd/base/datastep/perl_regexp/
regexp-tip-sheet.pdf

https://support.sas.com/rnd/base/datastep/perl_regexp/regexp-tip-sheet.pdf


Regular Expression Examples

Cat

Matches Doesn’t 
Match

Cat cat

Cats concatenate

My Cat is 
furry Cart

c[oa]t

Matches Doesn’t 
Match

cat coat

cot act

cats

(one|two|three)

Matches Doesn’t Match

three four

two doses on

bone net

Simple text OR – single characters OR – multiple characters



As a CRO has multiple clients, we face different database 

types and varying CRF design. Every database vendor 

though should be able to provide a database annotated 

CRF and a blank CRF. 

Ideally we can extract useful information from the 

database annotated CRF including raw variable names and 

page numbers. 

Importing 
database 
CRF 
metadata



First step is to save the database annotated CRF as a text file and import into SAS.

The process – import CRF



• Decide unique features of variable names to build regular expression

○ Upper case letters

○ Prefixed by a number of up to 3 digits

○ Prefixed number at beginning of string

○ 1 to 4 spaces between number and variable name

○ Variable name can include underscore but not at start or end 

○ Variable name can include digit but not at start 

• The more criteria you can apply the more accurate and cleaner the data extraction 

will be

The process – build expression



• Decide unique features of variable names to build regular expression

○ Upper case letters [A-Z]

○ Prefixed by a number of up to 3 digits d{1,3}

○ Prefixed number at beginning of string ^

○ 1 to 4 spaces between number and variable name      \s{1,4}

○ Variable name can include underscore but not at start or end *

○ Variable name can include 1 digit in middle of name \d*  

○ Variable name can include up to 2 digits at the end of name     \d{0,2}

• regex = prxparse("/^\d{1,3}\s{1,4}[A-Z]+\d* *[A-Z]{1,7}\d{0,2}/”);

The process – build expression



The process – CRF extraction
Applying the expression and a simple page counter we can  extract the variable 

names and respective page. Be careful of using the values from Page X of Y on 

the PDF, these are not always the same as the actual PDF pages which is what 

we need for annotating and define.xml hyperlinking.



The process – merge mapping file and positions
Most pharmaceutical companies will have a single set of database to SDTM mapping 

standards. By reusing the same standards we can streamline a number of processes. For this 

type of CRF we can also extract hyperlink positions and merge by page which will allow is 

write SDTM annotations to the required position.

https://www.lexjansen.com/pharmasug-cn/2015/CD/PharmaSUG-China-2015-CD60.pdf

RAW SDTM

https://www.lexjansen.com/pharmasug-cn/2015/CD/PharmaSUG-China-2015-CD60.pdf


The process – write annotations
With all the information we can write an FDF (Forms Data Format) file which contains all the 

attributes for the annotations.  



The process – lab pages
The CRF lab pages contain a code which relates to a lab dictionary and specific LBTESTCD / 

LBSPEC combinations. The matching pattern is more finite here so the regular expression can 

be more straightforward:

• String preceded by space and followed by underscore

• 5 character string with 5 digits OR

• 4 digits with 1 upper case letter in the middle



The process – lab pages
This allows us to write specific value level annotations for these pages. Note labs are collected 

‘vertically’ here instead of in distinct variables which means we cannot use a mapping file to 

link raw and SDTM variables.



The process – other CRF types
We can apply the same approach to other CRF types, as below we can quickly see raw 

variables have a set format ( RAWVAR / TYPE) which will allow is to easily extract. We might not 

be able to position exactly on the page this time but at least placing annotations on the page 

with autogenerated domain headers and having page numbers for define.xml will save much 

time.



Conclusion

We’ve had an overview of Perl Regular Expressions and 

their application in extracting information from a number 

of CRF types. 

We’ve also seen how this can be utilised to streamline 

some tasks required for producing an SDTM annotated 

CRF and providing page numbers for the define.xml

Another benefit of using this information during study set-

up is we can identify any gaps in our mapping before 

programming begins. A report is generated for any raw 

values which don’t have a match with the database to 

SDTM mapping standards or for the lab pages, a match 

with the lab dictionary.
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