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As we delve into the realm of innovative programming methodologies beyond SAS, we venture into the ever-evolving landscape of R programming. R

emerges as a versatile tool, offering efficiency in data analysis and visualization, opening new avenues of exploration and discovery in the

pharmaceutical industry.

Abstract

Background: As an integral component of the submission dossier for a drug, a Safety Clinical Summary (SCS) pooling reporting effort encompassing multiple
Immunology studies was conducted, tailored specifically for submission to the FDA.
Methods: This poster outlines a systematic method for importing RTF documents and processing them for integration into dataframes, extracting conditional
R code from an Excel document corresponding to each pooled TLF, employing the ‘compare_df' package for dataframe comparisons, and exporting the
outcomes as HTML outputs for comprehensive review.

Results: A comprehensive array of HTML outputs for each pooled TLF for review to make informed decisions.

Objective

The primary objective is to conduct a comprehensive and efficient
comparative analysis, scrutinizing each pooled TLF against its
respective individual study TLFs whenever feasible.

Figure 1. Display of the RTF documents of a pooled TLF and its individual study TLFs, and
the plan to split the data ready to compare outlined
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Figure 2. Display of the Excel document containing R coding to extract for each pooled TLF

-T| pooled_tblid | = group -T thlid = |rtf_file_path ~ | remove_cols + colnn * start_row | end_row |~ | selected_cols

1. Import the pooled TLF and its associated
individual study TLFs as dataframes

This excel file contains info
about each TLF that is
imported and processed
from the pooling project

and each individual study.
It also contains R code
that is read into the QC
program

-+ |COLF

pooled_studyxy < pooled_df %>% select{label, coll, col2, col3) %% slice(2, |"col2® ="col5") %% mutate{label =
5:15) %>% mutatel{label = ifelse{grepl("Analysis set”, label, ignore.case =
TRUE), "analysis set”, label)) %>% mutate{label = ifelse(grepl|"Adverse events | TRUE), "Analysis set”, label)) 36>% mutate| label =

by maximum intensity”, label, ignore.case = TRUE), "Adverse events by ifelselgrep!("Adverse events by maximum intensity”,

maximum intensity”, label)] %% mutatellabel = ifelselgrepl("serious

infections”, label, ignore.case = TRUE), "Serious infections™, label]) %% maximum intensity”, label]) %% mutate(label =
mutate(label = ifelse{grepl("Infections”, label], "Infections”, label)) %% ifelse{grepl("Serious Iinfections”, label, ignore.case =

mutate{coll = as.numeric(gsub("(\\d+) .*", "\1", coll)}, col2 =

[~|cos

pooled_studyz <- pooled_df %>% select{label, col4,
col5) %% slice(2, 5:15) %% rename( coll” = "cold”,
ifelse{grepl("Analysis set”, label, ignore.case =

label, ignore.case = TRUE), “Adverse events by

TRUE), "Serious infections”, label)) %% mutate(label

as.numericigsub(“[\\d4) *", "\\1%, col2)), col3 = as numeric(gsub{"[\\d+] .*", |= ifelsegrepl|{“Infections”, label), "Infections”,
TSFEEYO1 POOLED TLF TSFEEYO1 ..foutput/tsfkeyDl.rf cf"col_01", "col_10°) 7 3 17 c"coll”, "col2”, "col3”, "cold4”, "colS”, "col6”, "col77) | W1", col3d])) label))
—
TSFKEYD1 STUDYX TSFAE201 Jre_wdEjoutputtsfae20l. rif cl"col_17, "col_8") 5 3 17 ¢{"coll”™, "col2™, "col3”, "cold”, "col5")
2. Prepare 2 dataframes from the pooled TLF dataframe ready to

TSFKEYO1 STUDYY TSFAE301 .fre_waB joutput/tsfae301.rtf cl"col_1", "col_A") 5 3 17 ¢{"col1”, "col2", "col3d”, "cold”, "col5") compare against the individual Stl..ld‘f TLF dataframes

TSFKEYO1 STUDYZ TSFAEDL ..foutput/tsfae0l rtf o col_17, “col_77) “ 3 17 c"coll”, "col2®, "col3”, "cold”)
coL * (COU * | COLK + | COLL * |COLN - [COLO -
studyx <- studyx_df %>% select{label, coll, col4, cal5)  studyy <- studyy_df %3 select{label, coll, cold, col5) | studyz < studyz_df %>% select{label, coll, cold) %62%

4. Apply the compare_df
function to compare the
individual study metrics, output

%% slice(2, 5:15) %% rename("col2"” = "cold”, "col3” = %% slice(2, 5:15) %>% rename("col2" ="cold", "col3" =
"col5") %>% mutate(label = ifelse(grepl("Analysis set”, “colS") %>% mutate(label = ifelse(grepl("Analysis set”,
label, ignore.case =TRUE), "Analysis set”, label)) %>%  label, ignore.case = TRUE), "Analysis set", label)) %%
mutate(label = ifelse(grepl("Adverse events by severity”, mutate(label = ifelselgrepl(“Adverse events by severity”,
lakel, ignore.case =TRUE), "Adverse events by maximum label, ignore.case = TRUE), "Adverse events by maximum

glice(2, 5:15) %>% rename|"col2” = "cold”) %%
mutate(label = ifelse(grepl(“Analysis set”, label,
ignore.case = TRUE), "Analysis set”, label]) %%
mutate(label = ifelse(grepl("Adverse events by

severity”, label, ignore.case = TRUE), "Adverse events

results as HTMLs for each
comparison, and a final output

intensity”, label)) %% mutate(label = intensity”, label)) %>% mutate(label = by maximum intensity”, label)) %% mutate(label = stating If E" ma1ch
ifelse(grepl{"Serious infections”, label, ignore_case = ifelse(grepl{"Serious infections”, label, ignore.case = itelse{grepl{"Serious adverse events", label,

TRUE), "Serious infections", label)) %6>% mutate(label = TRUE), "Serious infections", label)) 2% mutate(label = | ignore.case = TRUE), "Serious adverse events”, label)) compare_and_view_html compare_and_view_html
ifelse(grepl(”Infections”, lahel), "Infections”, label)) ifelse(grepl("Infections”, label), "Infections", label)) %6235 mutate(label = ifelse(grepl(“Serious infections", || studyxy <- merge(studyx, studyy, by = (df_new = pooled_studyxy, [(df_new = pooled_studyz,
%=% mutate(coll = as.numericigsub("M\\d+) =", "\17, 2%=% mutate(coll = as.numeric(gsub("(\\d+) .*", "A\1", label, ignore.case = TRUE), "Serious infections”, "label") %>% mutate(coll =coll.x + coll.y, |df_old = studyxy, df_old = studyz,

coll)), col2 = as.numeric(gsubl"(\\d+) .*", "\1", col2)), coll)), col2 = as.numeric(gsub("(\\d+) .*", "\\1", col2)), | label)) %% mutate(label = ifelse(grepl(“Infections”, | col2 =col2.x +col2y, col3 =col3.x + comparison_output_name = jcomparison_output_name =
col3 = as.numeric(gsubl"(\\d+) .*", "\1", col3))) cold = as.numericigsub("(\d+) .*", "\1", col3))) label), "Infections”, label)) cal3.y) %% select(label, coll, coll, col3) | "comparison_output_1") “comparison_output_2")

3. Prepare dataframes from the individual study TLFs ready to

compare against the pooled TLF metrics

Figure 3. Display of the QC process involved, and the R functions used throughout

Integrate pooled TLF information alongside
corresponding individual study TLFs'
information into an Excel document which
is imported from the Input folder

©

Prepare two distinct dataframes from the
pooled dataframe, and two
corresponding dataframes from the

individual study TLFs using
pulled from the Excel Document

. All are
cleaned and optimised for comparison
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Apply the process_rtf_data function. This R
function converts an RTF document to a
dataframe using information imported from
an Excel Document. This is applied to the
pooled TLF and its corresponding
individual study TLFs

R code

5

Apply the print_comparisons function. This
R function considers the findings from the

2 comparisons and creates a final

document consolidating the findings to
review and aid in decision-making
processes

4

Apply the compare_and_view_html function.
This R function applies the compare_df
package to compare 2 dataframes (similar to
a SAS Proc compare) to facilitate precise
analysis and comparison between
dataframes and then outputs the
comparisons as HTML documents

HTML

6

Finally, apply all 3 functions ina QC R
program, and wrap in a final R function in
order to run for all 150+ pooled TLFs

Figure 4. Display of the QC R program as it is run for a pooled TLF
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Figure 5. Display of the HTML outputs showing a visual of the comparisons and its final evaluation
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L

[1] "No unequal values found! Good job."

Final HTML output stating if all matches in both comparisons

@ QC_POOLED _TSFKEY01 compz % +

Results & discussion
Based on the arrangement of the TLF layout, the pooled TLF underwent a

segmentation process into distinct studies X & Y, and Study Z components.

Subsequently, comparisons were conducted against the respective individual
study TLFs, merging data from study X & Y, and study Z. Application of the
'‘compare_df' function to their corresponding dataframes revealed identical
matches in both comparisons. The culmination of these findings is in a final
HTML document, presenting the observed final evaluation (Figure 5).

Conclusion

Incorporating the power of R, this program represents an original approach
towards the quality assessment of examining pooled TLFs against their individual
study TLFs, offering a streamlined option that significantly reduces time and

effort. This tool optimizes workflow efficiency, ultimately advancing the pace of
decision-making processes within the pharmaceutical industry.

Recommendations for enhancing the examination of pooled TLFs against their
corresponding individual study counterparts include the implementation of a

comprehensive summary document aggregating final evaluations from each

pooled TLF. Additionally, refinement of the R coding to enhance efficiency to
optimize this process further as we continue to consider other tools in the
pharmaceutical industry.
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