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VALIDATION OF TLF RTF OUTPUT

⇢ Traditionally, all outputs 
undergo independent QC 
through double 
programming.

⇢ Involves double 
programming of the final 
SAS dataset.

⇢ Manual review of RTF 
outputs for any Title, 
footnotes, page break, and 
formatting issues.

⇢ There are studies where full 
independent qc is not 
required but a targeted QC 
approach is followed by 
performing a quality check 
by reviewing the outputs 
directly.

⇢ While effective for data 
verification, PROC COMPARE 
fails to catch formatting issues 
like misaligned text, incorrect 
font styles, or missing 
footnotes.

⇢ These issues in RTF outputs 
would not be detected by 
PROC COMPARE, leading to 
quality concerns from 
reviewers.

⇢ Constrained by resource 
availability. 

⇢ Manual review of over 300 
RTF outputs is time-
consuming and error-prone.

⇢ This presentation proposes an 
efficient solution using R and 
SAS to streamline the review 
process, ensuring accuracy 
and consistency across Tables, 
Listings, and Figures (TLF) 
package

⇢ The programmatic workflow 
includes: RTF File Processing:-

⇢ Extracting and analyzing text 
from RTF files

⇢ Generating reports to 
highlight inconsistencies

⇢ By optimizing these tasks 
within Statistical 
Programming Team, we 
significantly reduce review 
time, enhance accuracy, and 
ensure the TLF package is 
robust and ready to share 
with Sponsors and cross-
functional Team

QC PROCESS GAPS
EFFICIENT TFL REVIEW
ENHANCING QUALITY
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CHALLENGES

⇢ Manually reviewing 
hundreds of RTF outputs 
requires significant time and 
resources, creating 
bottlenecks in tight 
submission timelines

⇢ Reviewers must check 
population counts, row 
consistency, decimal 
precision, alignment, 
spelling, titles, footnotes, 
and page breaks across 
numerous files 

⇢ Population counts – Big N

⇢ Primary and Secondary 
endpoints counts

⇢ Adverse Events – Overall AE, 
Serious AE, Related AE

⇢ Death

⇢ Decimal precision and 
alignment

⇢ Page Breaks

⇢ Title and Footnotes

⇢ Spelling Check

⇢ Formatting

⇢ The entire review process 
need to be streamlined 
using R and SAS

⇢ Both SAS and R have 
capabilities to read RTF files

⇢ Parsing and processing 
these datasets creates a 
robust programmatic review 
tool

⇢ This tool can be used as a 
post-PROC COMPARE stage 
to perform a sanity check

⇢ Results from the 
programmatic review would 
be output to an Excel file or 
a Smartsheet dashboard

TIME-CONSUMING PROCESS 
ERROR PRONE VERIFICATION

SELECTIVE QC
EFFICIENT TFL REVIEW
ENHANCING QUALITY
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Source: https://pharmaverse.org/ 

⇢ R packages that are 
predominantly used in 
Clinical Reporting as 
cataloged on pharmaverse

⇢ This list from 
pharmaverse.org 
encapsulates all the open 
source R packages(and code 
bases from other open 
source languages) that fall 
under the scope of usage 
for end-to-end clinical 
reporting in pharma. 

⇢ Pharmaverse is now a 
PHUSE Working Group

CLINICAL REPORTING 
R PACKAGES

Population Count (Big N)

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

https://pharmaverse.org/
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R PACKAGES FOR GENERATION OF TFL

Source: https://pharmaverse.org/e2eclinical/tlg/ 

⇢ R packages commonly used 
for generation of Tables, 
Listings, and Figures, as 
outlined on Pharmaverse

PHARMAVERSE

https://pharmaverse.org/e2eclinical/tlg/
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PROPOSED PROGRAMMATIC QC PROCESS

Programmatic 
Review using 
R Packages

Population 
Count

Decimal 
Precision

Title & 
Footnotes 

Primary & 
Secondary 
Endpoints

Demographic 
& Baseline

Adverse 
Events

Import RTF files into SAS

Programmatic QC of RTF2SAS dataset

Reduces risk and improves quality check

Overwriting SAS Final dataset

Eliminates need for variable naming convention 

Step 1 Step 2 
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STEP 1
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⇢ Extract data from RTF file

⇢ Parse data

⇢ Programmatic Check for Counts for Key 
demographic, Primary and Secondary 
endpoints

READ RTF FILE INTO SAS DATASET SAS OUTPUT DATASET
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R PACKAGES USED FOR SELECTIVE QC 

Programmatic 
Review using 
R Packages

Population 
Count

Decimal 
Precision

Title & 
Footnotes 

Primary & 
Secondary 
Endpoints

Demographic 
& Baseline

Adverse 
Events

STEP 2 
• Build interactive web applications with RShiny

• Extract Text from RTF FileStriprtf

• Consistent wrapper for common string 
operationsStringr

• Tool for working with data frame like 
objectsdplyr

• Export data frames to excel ‘xlsx’ formatwritexl

• Creates table summarizing datasets, 
regression models gtsummary

• Spell checkerHunspell 
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REVIEW OF RTF OUTPUTS

RTF REVIEW

Population Count (Big N)

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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READ & EXTRACT USING R PACKAGES
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STRIPRTF - EXTRACT TEXT FROM RTF FILE
UNRTF - CONVERTS AN RTF DOCUMENT TO 
HTML, TEXT
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SCENARIO 1 – POPULATION COUNTS

⇢ Population counts (Big N) are 
assigned during the PROC 
Report stage in SAS

⇢ Potential Issue : Incorrect 
calculation of values

⇢ Incorrect assignment of 
values, such as placebo 
counts appearing in the 
treatment group and vice 
versa. 

⇢ Automation Using R: R 
packages can extract Big N 
values from the RTF outputs 
to ensure accurate population 
counts. 

BIG N
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R SHINY
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SCENARIO 2 – 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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SCENARIO 3 – 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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SCENARIO 3 – TITLE & FOOTNOTES

striprtf stringr dplyr hunspell shiny writexl
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PYTHON PACKAGE STRIPRTF & HUNSPELL
❍ Striprtf and hunspell can also be used as python 

packages. 

❍ Python packages provides capabilities to output to SAS 
datasets 

❍ Python packages reads rtf and pdf files efficiently
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Targeted QC – Efficiently validating key parameters during review and ensuring the 
accuracy and reliability of TLF outputs.

Generative AI-powered app could further enhance efficiency. This process is 
highly beneficial for sponsors seeking to perform a final sanity check before 
review and submission. It also serves as a valuable safeguard for CROs, allowing 
them to conduct a final verification before delivering outputs to sponsors. 

Within a statistical programming team, this represents the last quality control 
checkpoint before the data is shared for cross-functional review, reinforcing 
confidence in the integrity of the results. 

SUMMARY
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Validating key parameters is 
critical for maintaining the 

integrity of TLF outputs

ENSURING ACCURACY AND 
RELIABILITY IN TERTIARY QC

A crucial safeguard before 
submission, enhancing 

confidence in deliverables

FINAL VERIFICATION FOR 
SPONSORS AND CROs

Strengthening data integrity 
while improving efficiency 

and reducing errors

OPTIMIZING QUALITY CONTROL 
WITH REVIEW TOOLS

FINAL QUALITY CHECK: ENHANCING ACCURACY, CONFIDENCE, AND 
EFFICIENCY IN TLF REVIEW
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Navitas is a knowledge-driven, tech-enabled CRO offering bespoke 
solutions across the drug development life cycle. From strategic advisory 

services that navigate complex regulatory landscapes to clinical 
development ensuring compliant, data-driven operations, and post-

marketing solutions enhancing product value with safety surveillance, life 
cycle management, and real-world evidence—we integrate deep 

expertise, cutting-edge technology, and industry insights to drive success.
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