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❍ Clinical Programming and Biostatistics teams 
operate under tight timelines while delivering 
accurate, submission-ready Tables, Figures, 
and Listings (TFLs). 

❍ Traditionally, TLF outputs undergo 
independent QC through double 
programming, including re-creation of final 
SAS datasets. 

❍ While this approach is effective for data 
validation, review of the final RTF outputs 
remains largely manual

❍ Manual TFL review is resource-intensive and 
prone to oversight, particularly in large or 
complex studies with frequent data cuts. 

❍ This challenge becomes more pronounced 
when TLF packages are delivered by a CRO, 
where sponsors are expected to perform a 
sanity check and QC within a very short 
timeline (typically 3–5 days).

❍ Deliverables in these scenarios are almost 
always RTF outputs, and a common 
workaround is to convert RTF outputs back 
into SAS datasets and perform a tertiary 
PROC COMPARE, which is: 

❍ Time-consuming, Resource-intensive, 
Ineffective at detecting formatting and 
presentation issues

VALIDATION OF TLF RTF OUTPUT
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❍ Focuses on a subset of outputs, often topline tables only

❍ situational QC approach driven by practical constraints

❍ Phase 1 studies, ISS Component studies

❍ Commonly used during CRO-to-sponsor handoffs

❍ Selection based on:

❍ Tight timelines (e.g., 3 - 5 days)

❍ Limited reviewer resources

❍ Large volume of outputs

❍ Relies heavily on manual review and reviewer judgment

❍ Validation depth may vary across studies and reviewers

❍ Higher risk of missed presentation or formatting issues

❍ Key Message: Selective QC helps manage time pressure 
but introduces variability and residual quality risk.

❍ In many studies, full independent QC is not required, 
and a targeted QC approach is adopted by directly 
reviewing high-risk outputs.

❍ Result: Reviewers spend significant effort validating 
outputs, yet key presentation risks remain.

❍ Challenge: There is no efficient, scalable, and automated 
approach to directly validate RTF outputs within tight 
delivery timelines. 

❍ Manual Review Burden - Manually reviewing hundreds 
of RTF outputs requires significant time and resources, 
creating bottlenecks in tight submission timelines.

❍ Reviewers must verify, across numerous files:

❍ Population counts and row consistency

❍ Decimal precision

❍ Alignment and formatting

❍ Spelling, titles, footnotes, and page breaks

Selective QC Target QC
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❍ Automatically detect and summarize row-level changes 
between TFL version

❍ Minimize the number of TFL pages requiring human 
review

❍ Provide traceable, reproducible, and audit-ready 
reviewer artifacts

❍ Reduced manual review cycles

❍ Improved traceability and audit readiness

❍ Seamless integration into existing SAS/R workflows

❍ a practical, reproducible workflow that leverages R, 
Python & SAS for automated change detection for 
interactive review. 

❍ By identifying and surfacing only meaningful differences 
between TFL cuts, the approach reduces manual 
rework, improves review efficiency, and provides an 
auditable framework suitable for regulated clinical 
environments.

Objectives of the Framework

RTF VALIDATION FRAMEWORK
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Population Count (Big N)

Compare Versions

Primary & Secondary endpoints

Adverse Events

Serious Adverse Event

Related Adverse Event

Decimal Precision & alignment

Titles and Footnotes

Formatting, Spell Checks

Demographic and Baseline Characteristics

Unresolved macro variables
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RTF VALIDATION FRAMEWORK

❍ The proposed approach integrates automated 
data and metadata validation using R, Python, 
SAS

❍ Provides with independent cross-validation of 
statistical summaries through interactive 
Smartsheet dashboards. 

❍ These dashboards enable reviewers to rapidly 
identify discrepancies, trends, and anomalies 
across outputs. 

❍ The framework supports reproducible 
validation, reduces manual review cycles, and 
improves collaboration and communication 
among programming, statistics, and study 
teams. 

❍ Examples based on typical clinical trial 
deliverables demonstrate how these workflows 
can be incorporated into existing processes 
without disrupting established standards.

https://pharmaverse.org/
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❍ Approach

❍ Read RTF files from two delivery folders and perform 
line-by-line comparison

❍ Capture differences in:

❍ Content

❍ Formatting-related text

❍ Generate:

❍ Text-based diff files

❍ Excel summary for reviewers

❍ Key Python Libraries

❍ striprtf – extract readable text from RTF

❍ difflib – detect line-level differences

❍ openpyxl – generate reviewer-friendly Excel summaries

❍ This helps eliminate manual side-by-side RTF review

❍ Scales to hundreds of outputs

❍ Works directly on CRO delivered files

Automatically detect differences between two TLF deliveries by 
comparing RTF outputs directly.

RTF COMPARISON – PYTHON USE CASE
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POPULATION COUNTS – BIG N
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R SHINY USE CASE
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WORKFLOW - AUTOMATED DELIVERY VALIDATION FRAMEWORK

Input Layer
Previous Delivery 

RTFs
Current Delivery RTFs

Automated Detection
Python Line-Level 

Comparison Engine

Structured Validation
R-Based Quality Control 

Modules

Big N Validation
Decimal Precision Checks

Titles Validation
Footnotes Validation

Reporting & Collaboration
Smartsheet API Integration

Interactive Dashboard
Issue Tracking

Audit Log
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REVIEW OF RTF OUTPUTS
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REVIEW OF RTF OUTPUTS
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RTF
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R SHINY - DECIMAL PRECISION

⇢ Ensuring decimal consistency 
across all outputs, as defined in 
the SAP, is essential.

⇢ The lead programmer is 
responsible for verifying that all 
outputs adhere to the specified 
decimal precision.

⇢ The program captures actual 
decimal precision in outputs, 
compares it against SAP-defined 
precision, and flags discrepancies.

⇢ The R package Striprtf is used to 
read RTF files, with further 
processing using stringr, dplyr, dt, 
and Shiny.

⇢ The Shiny interface allows users to 
input file locations and review 
flagged inconsistencies efficiently.

COUNTS

striprtf stringr dplyr dt writexl shiny
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R SHINY - TITLE & FOOTNOTES

⇢ Ensuring that titles and 
footnotes in RTF outputs are 
consistent, accurate and 
error-free

⇢ Identifying discrepancies 
such as unresolved macros, 
spell checks, formatting 
inconsistencies are key 
during manual review. 

⇢ additional R package 
hunspell used 

⇢ Parsing Data – Extract and 
parse data from the RTF files 
for further analysis.

TLF METADATA

striprtf stringr dplyr hunspell shiny writexl
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R SHINY TITLE & FOOTNOTES

striprtf stringr dplyr hunspell shiny writexl
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❍ Accelerated output review 

Automated RTF validation 
enables revieers to assess 
outputs significantly faster 

Enables rapid cross-review – 
Standardized programmatic 
checks ensure consistent 
findings across study team

❍ Improves collaboration 
with study teams

❍ Shared, structured results 
eliminate back and forth 
and aligns team on the 
findings. 

❍ Delivers live actionable 
insignets. Dashboard and 
automated summaries 
provide near real-time 
visibility into output quality 
and review status. 

❍ This approach is scalable, 
repeatable and study 
agnostic. Supporting large 
TLF packages without 
increasing manual review 
effort. 

SUMMARY
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