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Disclaimer
The opinions expressed in this presentation and on the following slides are solely those of the 
presenter and not necessarily those of ICON. ICON does not guarantee the accuracy or reliability of 
the information provided herein
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Introduction
• SDTM programming specification writing involves referring database annotated CRF and 

SDTM annotated CRF to provide the raw dataset and variable names for programmers and 
providing CRF page numbers for reviewers.

• When the input is available in a machine-readable format, key components of SDTM 
specification writing can be automated

• In this presentation, we discuss an approach we developed to leverage the machine-
readable SDTM annotations from our internal processes to automate SDTM specification 
writing
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SDTM Specification

• Input documents for SDTM specification
– Blank CRF with database annotations

– aCRF – with SDTM annotations

– Standard SDTM specification template

• Primary consumers of SDTM specification
– SDTM programmers
– Reviewers (Define.xml)

• What does a programmer look for in SDTM specification
– Raw datasets required for a domain

– Input variables for a specific SDTM variable
– Mapping and transformation algorithms

• How does a reviewer use define.xml
– Reviews comments/derivation logics if any

– Trace back to a specific question on a CRF page contributing to an SDTM variable
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Programmers

• Input raw datasets for a SDTM domain
• Input variables for each SDTM variable
• Transformation algorithms
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Reviewers

• Derivation/Comment associated with a 
variable

• CRF Page numbers associated with the 
specific SDTM variable 
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Specification

• Information for reviewers 
• page numbers

• Information for programmers
• Raw datasets
• Input variables
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SDTM Specification Creation – Traditional Approach

• Start with standard specification template
• Refer database annotated CRFs for raw variable information
• Refer SDTM annotated CRF for SDTM variable names and page numbers
• Update the specification manually for each SDTM variable for

– Raw dataset and variable names

– CRF page numbers for the SDTM variable mapping
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SDTM Specification – Automation?

• Can something be done to reduce this manual work?
• Yes, if we have the required information available in a machine-readable format
• What do we need for SDTM Specification automation?

– Standard SDTM specification templates
– Machine-readable SDTM CRF annotations

– Machine-readable raw dataset and variable names
– Machine-readable linkage between annotation text and raw input variables

– Machine-readable position of the annotation text

• Do we have all these machine-readable components?
– Yes. 
– How?

– We have an automated CRF annotation process which generates the files containing the above 
information
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Automated(semi) CRF annotation - components

• Internal standards team creates and maintains master case report forms
• Rave EDC has a specification document called Study Design Specification (SDS)
• SDS is an excel workbook containing

– A sheet for the list of forms and associated raw dataset names
– A sheet for the list of fields in each form and associated variable names

– Other information related to visit structure, controlled terminology, unit conversion factors etc

• Standards team also maintains standard annotations for master forms in excel format
• Study specific SDS file and standard annotations excel file are used as input for automation



Internal

Automated(semi) CRF annotation - process

• SAS macros are built to use SDS file and standard annotations for automation
• It’s a three-step process

1. Pre-annotate
§ A SAS macro pulls matching standard annotations for the forms and fields of a study and creates an excel file 

(study annotations file)

2. Modify study level annotations in study annotations file
3. Annotate

§ A SAS macro imports the study annotations file and creates an fdf file(Forms Data Format) containing 
annotations

• Associate the fdf file to blankcrf.pdf to import annotations and save as acrf.pdf
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SDS from RAVE

1. Raw dataset name
2. Form name 1. Raw dataset name

2. Variable name
3. Question text on CRF
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Study annotations excel file

1. Raw dataset name
2. Raw variable name
3. Annotation type (domain, free, 

variable)
4. Annotation text

5. Domain number (to identify a domain 
when same field is mapped to multiple 
domains)

Every annotation is linked to a source variable
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SDTM Specification Automation - process

• Parse the annotation text into individual components
– This enables us to link a single source variable to one or more SDTM components

• Fetching the physical page number associated with a specific annotation
– This can be obtained from comment summary export after associating fdf file to blankcrf

• Combining the raw dataset and variable information with page numbers
• Process this data to create required columns and values for a specification using standard 

specification template
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Parsing the annotation text

• The annotation text is parsed to extract the possible components like 
• SDTM variable name

• SDTM variable value
• TESTCD value etc

• Screenshot showing that the SDTM VSORRES and VSTESTCD are dependent on 
DIABP_VSORRES variable of raw data
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Common annotation text patterns

Annotation text patterns Annotation text SDTM components

Pattern 1 (Single word) VSDTC VS.VSDTC

Pattern 2 (Supplementary qualifier) RACE1 in SUPPDM SUPPDM.QNAM.RACE1

Pattern 3 (Supplementary qualifier) LBCLSIG=N in SUPPLB SUPPLB.QNAM.LBCLSIG

Pattern 4 (Test result) VSORRES when VSTESTCD=WEIGHT VS.VSORRES, VS.VSTESTCD, VLM.VS.WEIGHT

Pattern 5 (Test result) VSSTAT=NOT DONE when VSTESTCD=WEIGHT VS.VSSTAT, VS.VSTESTCD

Pattern 6 (Test result and unit) VSORRES/VSORRESU when VSTESTCD=HEIGHT VS.VSORRES, VS.VSORRESU, VS.VSTESTCD, 
VLM.VS.HEIGHT

Pattern 7 (Fixed text assignment 
conditionally)

DSTERM=COMPLETED when Yes DS.DSTERM
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• All the annotations we place on a pdf file are 
considered as ‘comments’

• Each comment is associated with a physical 
pdf page number

• Each comment has a few properties
• Comment (the annotation text)
• Author (We use raw data and variable names as 

author)
• Comments can be exported as a summary 
• The comments summary is parsed to extract 

1. Physical page number
2. Raw dataset name and raw variable name
3. The actual annotation text

Fetching the page numbers
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• Screenshot showing the parsed comment summary containing physical page number

Fetching the page numbers
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Combining variable and page information

• Screenshot showing the combined raw dataset and variables information along with physical 
page number
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Process the data to create SDTM specification

• This information is programmatically processed further in combination with standard SDTM 
metadata to create study specific
– Dataset level metadata

– Variable level metadata
– Value level metadata
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Generated Variable Level Metadata

• Variable Level Metadata
– Origin column 

– One column for each input raw dataset with input variables
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Generated Value Level Metadata

• Value level metadata is generated for
– Findings domains

– Supplemental domains
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Generated template code

• This approach can further be enhanced to create 
code template for SDTM programming
– A section for each raw dataset used

– Populate SDTM variable name on left hand side

– Populate the raw variable names on right hand side
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Value generated
• All CRF datapoints get into SDTM specification 

• CRF page numbers will be correct and specific even at value level metadata

• Consistency in variable naming conventions and specification language
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