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Problem
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• Case Report Forms contain all pages found in EDC

• Multiple versions: blank, by visit, with EDC variable annotations

• SDTM development requires annotating fields to SDTM variables

– Map and annotate where each page goes, any special rules, and even what is not submitted to SDTM

Case report forms and the annotation process

Background: CRF / aCRF
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• Must follow Metadata Submission Guidelines v2.0, including

– Colors

– Font

– Borders

– Placement

Several considerations when annotating

Annotations / SDTM
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Add box → add annotation → add correct color and font → adjust box border → repeat x1000

Problems with Current Manual Process

• Manually slog through hundreds of pages of PDFs

• Shaping boxes to fit the text and fonts is finicky

• Apply MSG rules

Time-consuming

• Need to reference internal and external standards 

• Might be deviating from other studies

• MSG colors need to be updated if a domain is inserted

Difficult to adhere to 
standards

• Updating a similar annotation across multiple pages 
requires scrolling (or attempting to find) across all the pages 

• Usually one person at a time

Limited updatability & 
collaboration
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• Tight study start-up with multiple competing 

responsibilities

• Teams might opt to manually write each 

annotation on the page and avoid MSG so 

they can get started with programming faster

• However:

– Still need to adjust boxes for text and add 

colors

– Complex forms may be difficult to read

– Will eventually need to update prior to any 

submissions

Downside: Difficult to find time to update with time crunch at start and end of study

Potentially Skip MSG at Beginning
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Approach
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Semi-automated CRF Annotation Tool

Automatic 
Annotation 
Placement

MDR 
Standardized 
Annotations

MSG 
Formatting

Utilize Standards to Automate
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Solution
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PDFminer scrapes text boxes and coordinates from PDF

Extract PDF information into Python Extract and 

Pre-populate

Excel 

Annotate
Post-process
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ALS linkage to MDR (OID) Extract and 

Pre-populate

Excel 

Annotate
Post-process

Match 

ALS Form/Field 

OIDs to standard 

OIDs stored in 

MDR

Connecting study ALS information to MDR
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Consider CRF text itself where standard OIDs were not used at study level

ALS linkage to MDR (Text) Extract and 

Pre-populate

Excel 

Annotate
Post-process

Match 

ALS CRF text to 

standard text 

stored in MDR
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CRF-ALS-MDR linkage Extract and 

Pre-populate

Excel 

Annotate
Post-process

Overview of connection between SDTM variable and CRF text
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Pre-populate standard field variables and export to a control sheet

Control Sheet

CRF text pulled by tool CRF text coordinates 

pulled by tool

Pre-populated SDTM 

annotations from MDR

Extract and 

Pre-populate

Excel 

Annotate
Post-process

Programmer 

updates as 

needed
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• Utilize Python Imaging Library (PIL) package to determine the width of annotation text based on 

font and size

• Calculate placement to avoid overlapping and truncation 

• Determine coloring based on order of domains encountered per page

• Annotate directly to PDF

Ingest completed Excel control sheet

Annotating CRF Extract and 

Pre-populate

Excel 

Annotate
Post-process
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Annotation text box placement algorithm

Annotating CRF

X0 = 90

X1 = 270

X0’ = X1
PIL width

 

Extract and 

Pre-populate

Excel 

Annotate
Post-process

Y0 = 455.44

Y1 = 467.44

X1’ = X0’ + PIL width
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Assigning annotation text box colors

Annotating CRF Extract and 

Pre-populate

Excel 

Annotate
Post-process
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Applying annotations to PDF

Annotating CRF Extract and 

Pre-populate

Excel 

Annotate
Post-process
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Result
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Focus on mapping and annotations

Advantages of the CRF Annotation Tool

• Easier and quicker to work in Excel

• No need to fiddle with box shapes or fonts

• Applies MSG coloring automatically

Time savings

• Follows external industry guidance

• Adheres to internal standards decisions

• Teams can focus on non-standard forms

Standards adherence

• Can find and update annotations across 
multiple pages faster and more easily

• Multiple team members can edit and work 
across a shared Excel

Updatability & 
collaboration
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• Additional automatic formatting

• Improved mid-study update handling

• Have suggested annotations populated in grey for user review

Updates

Future Improvements
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Thanks!
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