
Presented by
Umayal Annamalai, Assistant Manager, 

Statistical Programming
 

Madhu Annamalai, Technical Lead, 
Statistical Programming

Algorics Inc.

US Connect 2024

Dynamic document 
creation framework 

for 
streamlining cSDRG



Introduction

qUmayal Annamalai  Assistant Manager, Statistical programming group at Algorics.

• Previous organizations : Umayal was associated with ICON clinical research, Fortrea (earlier Theorem 
Clinical Research),  Alira Health (earlier CROS NT) across statistical programming roles and development 
of tools.

• Key skillset : SAS programming including Base SAS, SAS macros, SAS/STAT and with R programming 
including R Shiny, R Markdown, R Flex Dashboards and Python.

qMadhu Annamalai Technical lead at Algorics

• Key Skillset :  Base SAS, SAS macros, SAS/STAT, and R programming, complemented by her experience 
with various tools and testing processes.



Agenda

• cSDRG

• Challenges in cSDRG creation

• Need for dynamic approach

• Dynamic cSDRG creation - using R Markdown
o Strategy

o Prerequisites

o Process flow

o R markdown framework

o Key examples

• Practical difficulties

• Key Takeaways



Data structure and organization

Variable definitions

Data validation and quality checks

Statistical analysis procedures

Review procedures

Data Cleaning and query resolution

Traceability and Audit Trails

Compliance with standards

Clinical Study Data Reviewer Guide (cSDRG)



Traceability challengesHuman errors

Risk of incomplete documentationTime consumption

Lack of scalability and flexibility- difficulty 
in data extraction and handling large 
datasets

Lack of standardization and consistency 
between similar studies

Version control issuesDifficulties in collaboration

Challenges in manual cSDRG creation      



Adaptability 
to study 
design 

changes 

Improved 
collaboration

Efficient 
handling of 

data 
variability 

Reduced review cycle 
time

Enhanced 
decision-
making

Automation of document 
generation 

Real-time data integration

Flexibility for multiple studies 

Regulatory compliance

Need for dynamic cSDRG document creation     



Analyse

Gather the data 
required for writing 
SDRG

Categorize

Standardizable or 
Manual inputs 
needed

Standardize

Standardize the 
data, input 
documents 
wherever possible

Dynamic coding

Develop 
standardized codes 
for dynamic data 
framework

Implement

Pilot project, real-
time projects and 
determine 
effectiveness and 
efficiency

Improvise

Revising the 
approaches time-
to-time to get close 
to final SDRG

Dynamic cSDRG creation – Strategy           



Protocol
CDISC Protocol Representation 

Model (PRM)

P21 Compliance Report
Explanations for issues in the 

report

Study metadata
Presentation standards

Enhanced 
tracking/Metadata sheet

Additional columns to identify 
the data/study level details 

and domain level details to be 
added in SDRG

CDISC SDTM data
CDISC Data Compliance

Prerequisite: Standardization of source documents  



Why R-Markdown?                          

R Markdown allows to blending code, text, and results into a single document, making it an 
excellent choice for automating the creation of documents based on the data analysis.

• Dynamic Reporting

• Integration of code and narrative

• Reproducibility

• Flexibility and customization

• Wide adoption in data science

• Compatibility with R ecosystem

 



Input : Source 
Documents

R Data Extraction 
and processing

Embed in R 
markdown

Output : SDRG 
Document

Dynamic cSDRG creation - Process flow    



R Markdown framework



R Markdown framework - Cont.



Section 1 & 2 examples

Code snapshot SDRG snapshot



Section 3 example

Code snapshot SDRG snapshot

Source Document: Enhanced Metadata/Tracking Sheet



Section 4 example

Code snapshot SDRG snapshot

Source Document: P21 compliance report



Practical difficulties

Data 
complexity 

and data 
disparity

Tool 
integration

Template 
customization

Skill set and 
training

Regulatory 
compliance 
and changes 
in regulations



Key takeaways

• Streamlined clinical SDRG document creation process
• Paves the way for future enhancements and continuous improvements
• Optimization of resources which helps us save time and focus on more strategic and value-added 

activities
• Timeliness in quality assurance and regulatory submissions
• Clear audit trail



Thank you

umayal.annamalai@algorics.com I  madhu.annamalai@algorics.com
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