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ABSTRACT

As part of the mandatory submission of electronic data to the authorities, annotated
Case Report Forms (aCRF) are included. Clinical Data Interchange Standards
Consortium (CDISC) has determined the requirements imposed by the regulatory
body to guarantee that variable annotations are placed in their corresponding fields of
CRF. This will create an efficient way for the reviewer to check the metadata definitions
by tracing data originating from the CRF. However, there is a challenge to achieve the
desired outcome in an efficient way, since there are many sources of data to be
combined and many features to be dealt with, such as the font, color and placement of
the annotation boxes. In this paper we conduct such an analysis by using both SAS
and Excel, showing the advantages and disadvantages of such an approach.

INTRODUCTION

An annotated case report form is a blank CRF with annotations that document the
location of the data with the corresponding names of the datasets and the names of
those variables included in the submitted datasets. This blank CRF aims to map each
of the items on the CRF to the corresponding variables in the dataset. Nothing should
be left behind, all the pages and items need to be present and are annotated by
mentioning the variables names as available in the data tabulation datasets. Even
items that have not been submitted in datasets are to be annotated as such. The
annotated CRF should be provided as a PDF file and named “blankcrf.pdf”.

APPROACH

The approach towards generating the aCRF consists of 5 steps:
* Determine annotations
« Edit annotations into Excel file
* Generate XFDF file using SAS program

* Import XFDF file into CRF
 Manually move annotation boxes to their correct position

DETERMINE ANNOTATIONS

The following sources are used to determine which annotations should be generated:
* Original CRF to investigate all items needed to be annotated
« Study data and metadata to match CRF items with their corresponding
variables

EDIT ANNOTATIONS INTO EXCEL FILE

Once annotations are identified, they need to be recorded in an Excel spreadsheet.
Note the page numbers and the different values in the ‘ORIENTATION’ column, which
determine how the annotation box should be oriented, based on the CRF page
orientation.

A A B C
1 CRFPAGE VARIABLE ORIENTATION
2 24 DM.STUDYID 3
3 24 DM.SITEID 3
4 24 VISITNUM 3
5 24 DM.SUBIJID 3
6 24 SUPPDM.QVAL when QNAM = "RACEOTH" 3
7 25 CM.CMROUTE 4
3 25 CM.DTC 4
9 25 CM.CMOCCUR 4
10 25 CM.CMTRT 4
11 25 [NOT SUBMITTED] 4
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GENERATE XFDF FILE USING SAS PROGRAM

A SAS program is used to read in the Excel file that contains the annotations and to
generate an XFDF file, which is an XML file which can be imported into a PDF to add

text fields. These are some excerpts from a set of SAS programs built to achieve this.
1. CODE TO SET PARAMETERS FOR THE SIZE OF THE BOXES 2. CODE TO DETERMINE COORDINATES AND ROTATION OF THE BOXES

%1f &boxsize = large %then %do;
%let boxheight=15;

et fontsize=9;

et charwidth=7;

data work.coordinates;

retain counter column;

length coords $ 200 coordl-coord4 counter column len

rotation 8;

set work.annotations;

$do;
. by crfpage;

boxhe ;

if first.crfpage then do;
counter = 1;
column = 1;
end;
else if counter = 40 then do;
counter = 1;
3. CODE TO WRITE THE XML FOR THE XFDF FILE column = column + 1:
end;
data work.output; else counter = counter + 1;
length line $ 500;
set work.coordinates end=last; /* COORD1/COORD2 = upper left corner
COORD3/COORD4 = lower right corder */

-
H

1 then do;
"<?xml version=""1.0"" encoding=""UTF-8""?>"; output; coordl = 10 + ((counter-1) * (&boxheight + 5));
"<xfdf xmlns=""http://ns.adobe.com/xfdf/"" xml:space=""preserve"">"; output; coord2 = 10 + ((column - 1) * (100 * &charwidth.));
"  <annots>"; output; coord3 = coordl + &boxheight;

len = max (11, length(label));

coord4 = coord?2 + 10 + (len * &charwidth.);
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<freetext rect=""" || strip(coords) || """ rotation=""" || strip(rotation)
[[""""; output; $htmlspecialchars (label) ;
opacity=""1"" color=""#cccccc"" flags=""print"""; output;
subject=""" || strip(label) || """ page=""" || strip(page) || """>"; page = strip(put (input (strip(crfpage), 8.) - 1, 8.));
output;
" <contents-richtext>"; output; if orient = "1" or missing(orient) then do;
<body xmlns=""http://www.w3.0rg/1999/xhtml"""; output; rotation = 90;
xmlns:xfa=""http://www.xfa.org/schema/xfa-data/1.0/"" ", = catx(",", of coord:);
output; end;
" xfa:APIVersion=""Acrobat:7.0.0"""; output; else 1
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orient = "2" then do;

xfa:spec=""2.0.2"" style=""font-size:&fontsize..Opt;font- rotatio
family:Helvetica, sans-serif""><p><span style=""font-family:Helvetica""><b>" || rds = catx(",", of coord:);
strip(label) || "</b></span></p></body> ", output; end;
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</contents-richtext>"; output; else if orient = "3" then do;
1
d
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t
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<defaultappearance>0 0 0 rg /Helv &fontsize. Tf</defaultappearance>"; rotation =
rds = catx(",", of coord:);

output;
' <defaultstyle>font: Helvetica,sans-serif &fontsize..Opt; text-align:left; end;

color:#0000ff</defaultstyle>"; output; else if orient = "4" then do;
e =" </freetext>"; output; rotatio

e e
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3 ] )

catx(",", coord2, coordl, coord4, coord3);

if last then do; end;
ine " </annots>"; output; drop crfpage counter len;
in "</xfdf>"; output; run;
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run;

IMPORT XFDF FILE INTO CRF

Once the XFDF file is generated, it has to be imported in the CRF. This is typically
done in Adobe Acrobat Pro. Assuming that all previous settings are correct, the
annotation boxes will appear grouped in a corner of the page.
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MOVE ANNOTATION BOXES

The final step is to manually move the annotation boxes to their correct places, which
unfortunately remains a manual step. This completes the creation of the aCRF.
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This poster illustrates a process to create an annotated CRF as part of the mandatory
submission to the authorities. Manual editing is inevitable due to the nature and the
variety of CRFs with respect not only to their formats but also to their content as the
items can vary from one study to another. However, the approach described above
helps to automate some parts of the procedure that would otherwise be very labour
intensive. Certainly there is room for improvement, both to the entire process and the
SAS program itself;, however it is believed that such an approach is a good starting
point when dealing with such a demanding task.
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