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Disclaimer

This presentation is for informational purposes only and does not represent professional
guidance or advice. Any views and opinions expressed during this presentation are those of the
presenters and do not necessarily reflect the views or policies of Janssen Research &
Development, LLC, or any other company in the Johnson & Johnson Family of Companies. ©
Janssen Research & Development, LLC. This presentation may not be reproduced, modified, or

copied, in whole or in part, without the express written permission of Janssen Research &
Development, LLC.

Empowering Innovation. Driving Growth
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Introduction of tidytig

Summarize data and generate tables, listings, and graphs (TLG) using the tidyverse suite of packages.

E — — " SIDEMO1: Scartterplot of Baseline Weight and Height by Gender-
TSIDEMO1: Summary of subject demographics at baseline
a a Female Male
a Placebo & Low Dose + High Dose ¢ 1o . .
Analysis set- Safety 86 & 84 & 84 & . Sy
o a a o .
Age, years & a a a T =Y . .
Na 86 84 & 84 2 s ® . ettt .
Mean (SD) @ 5.2(8.59) 75.7(8.29) < 44(7.89) @ g . s o e
Median < 76.0 < a 760 < £ o — e 1R
Range © (52:39) o (56:39) © 3 . oo gt
 IQrange © (69.0;82.0) © 2 (70.5;80.0) © = : ._:5’. . * -._5___!-
a a a a 2 .
= : * %
<65 o 14(100.0%) @ 8 (100.0%) 2 11(100.0%) g @ o H -
i P 0o 0 | -‘—"-'h'.ti o . 5
074 & 0 e Do 0o
=75 2 0a 0a 04 "

Race ¢
N a
AMERICAN INDIAN OF. ALASKA NATIVE «
BLACK OR. AFRICAN AMERICAN
WHITE ¢

HISPANIC OR LATING &
NOT HISPANIC OR LATINO «

86
§(9.3%) &
T8(90.7%) &

86 ¢
3(3.3%) &
83(96.5%) ¢

84 @
6(7.1%) ©
78 (82.9%) @

84 o
6(7.1%) @

78(52.9%) <

84 4
1(12%) &
9(10.7%) & .
T4(88.1%) &
a R] 4AUGH, 0547

84 @
3(3.6%) @
81(06.4%) =

LSFAEO]l: Listing of Adverse Events

[
Key: IQ = Interquartile

Feportzd Tenm for the Adverse
Treatment Group < Subject D &

Body System [Prefarred Temm]
Placebo < 01-701-1015 <

Serious <

Event <
APPLICATION SITE

" [APPLICATION SITE ERYTHEMA ] «

01-701-1023 <

Approaches (tables) :

GENERAL DISORDERS AND
ADMINISTRATION SITE CONDITIONS
[ APPLICATION SITE PRURITUS ] =
GASTROINTESTINAL DISORDERS
[DIARRHOEA ] ©
SKIN AND SUBCUTANEOUS TISSUE
DISORDERS [ ERYTHEMA ] =
SKIN AND SUBCUTANEOUS TISSUE
DISORDERS [ ERYTHEMA ] ©
SKIN AND SUBCUTANEOUS TISSUE
DISORDERS [ ERYTHEMA ] &

APPLICATION SITE
PRURITUS «
DIARRFHOEA <
ERYTHEMA <
ERYTHEMA <

ERYTHEMA <

— Functional method: build the summary table, one summary function call at a time.
— Metadata method: define the column and analysis metadata needed to produce the summary table.
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Helper Functions

The package contains several helper functions to aid the creation of TLG output:

B Define column variables and metadata (Metadata method): tigsetup()
B Producing tabular summaries: univar(), freq(), nested_freq()

B Formatting tabular summaries: bind_table()

B Output your tabular summaries: gentlg()




Table Programming




Table Programming - Functional method

# Prep Environment

Tibrary(dplyr)

Tibrary(haven)

Tibrary(tidytlg)

a_in <- "/cloud/project/data“ #datasets path
output <- "/cloud/project/output” #outputs path

# Process Data

ads1 <- read_sas(file.path(a_in, "adsl.sas7bdat")) %>%
filter(SAFFL == "Y") %%
select(USUBJID, SAFFL, TRTO1lPN, TRTO1lP, AGE)

@) tsidem 01 _test.R adsl 11 12
Filter

USUBNID “ SAFFL TRTOMPN TRTMP AGE

> Unigue Subject |dentifier Safety Populstion Flag Flanned Treatment for Period 01 [M) Planned Treatment for Pericd 01 Age
1 01-731-1015 ¥ 0 | Placebo 63
2 01-731-1023 ¥ 0 | Placebo ad
3 01-701-1028 Y 81 | Xanomeline High Dose 71
4 | M-731-1033 ¥ 54 | Xanomeline Low Dose T4

 —
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@ |tsidem01 _test.R tl 12
# Generate Results R -
.tl <- .Fr.eq(d.l: — ads'l label /] 54 a3 row_type
J
co'lvar- — "TRTOle" 1  Analysis set: Safety 86 84 84 HEADER
J
rowvar = "SAFFL",
statlist = statlist("n"),
rowtext = "Ana'IyS'is set: gafe‘ry") tsidemO1 _test.R t1 t2
. Filter
t2 <- univar(df = ads],
colvar — "TRTOlPN", > label 0 54 &1 row_type
rowvar = "AGE", 1 Age, years HEADER
imal =0
dec ? ’ - n n " mn mn mn 2 H EE E-q 84 N
statlist = statlist (c("N", "MEANSD", "MHEDIAN",
"RANGE", "IQRANGE")), B Mean (5D} | 73.2 (8.39)  73.7(8.29) 744 (7.89) WVALUE
row_header = "Age, years") 4 Median 760 775 76.0 VALUE
5 Range 52: 59) [51: 88) (56; 348) WALUE
# Format Results
b 10 range (69.00 52,00 | (71.0; 82.00 | (705: 800) | VALUE
tbl <- bindZtable(tl, t2)
@ tsidemO1_testR tbl
Filter
“ label li] 54 81 row_type anbr indentme roworder NeWrows newpage
1 Analysis set Safety | 86 54 g4 HEADER 1 b 1 b 0
2 Age, years HEADER 2 v 1 1 0
> 3 N GE 54 84 ] 2 1 3 0 o
4 Mean (50) 75.2 (8580 737820 T44(7.53) VALUE 2 2 3 0 0
5 Median 760 775 76.0 VALUE 2 2 4 v 0
6 Range {52: 89 [51: 88 (56 B8) WALUE 2 2 5 0 0
7 IQrange (69,0 82.0) (710 82.0) (70.5; 80.0) WALUE 2 2 3 0 0

—
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# Output Results

gentlg (huxme = tbl,

file = "TSIDEMO1",

title = "Summary of subject
demographics at baseline",

footers = "Key: IQ = Interquartile",

colheader =c(" ", "Placebo", "Low
Dose", "High Dose"),

colspan = listCcC" ", " ",
"Xanomeline", '"Xanomeline")),

orientatlion = "portrait",

opath = |output)

iI'S]IIIEM[I']: Summary of subject demographics at baseline

XKanomeline +
o Placebo & Low Dioze & High Dioze «
Analyzis set: Safety « 86 & 34 4 34 &
Age, years ¢ & o o
N & 36 & g4 & g4 4
Mean (5D) + T3.2(8.39) & T13.7(8.29) # 744 (7.89) &
Median # 6.0 & 715 & 76.0 &
Range + (52; 89 & (51; 88) < (56; 33) <
I0) range + (69.0: 82.0h & (71.0; 8200 & {70.5:80.00 &

Eey: IQ) = Interquartile +

[teidam0] ][ clond project program tzidem0]_test B 07 AUG2023, 07-23

 —
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Table Programming - Metadata method

This package also provides a function for a more efficient/effective mapping data to table
columns (including the creation of combined & total columns):

tlgsetup() : maps the values of an existing variable (e.g., TRTO1PN) to column variables
(coll-coln) and associates those columns with column headers, etc.

with column_metadata.xlsx, provides the column structure of the table layout and includes

the following variables.

A B C D E F
1 tbhltype coldef decode spanl span2 span3
2 |typel 0 Placebo
3 |typel 54 Low Dose Xanomeline
4 |typel 81 High Dose Xanomeline
5 |type2 0 Placebo
6 |type?2 54 Low Dose Xanomeline
7 |type2 '81 High Dose Xanomeline
8 |type2 54+81 Combined Xanomeline
9 type3 0 Placebo
10 |type3 54 Low Dose Xanomeline
11 type3 '81 High Dose Xanomeline
12 [type3 54+81 Combined Xanomeline
13 type3 0+54+81 Total
[EpPTITCT AT T ISEIE
- Xanomeline < =
- Total <

Placebo «

Low Dioze «+ High Dose « Combined -

«tbltype: identifier used to group a table column layout

«coldef: distinct variable values used, typically numeric and typically a
treatment variable(TRTO1PN)

*decode: decode of coldefthat will display as a column header in the
table

*span: spanning header to display across multiple columns (the
lowest level)

*span2: spanning header to display across multiple columns, second
level

*span3: spanning header to display across multiple columns, third
level

AAAAAAAAAAAAAAAAAAAAA



Column Setup:

1) Create below column_metadata.xlsx in input folder

# Prep Environment
Tibrary(dplyr)
Tibrary(haven)
Tibrary(tidytlg)

a_in <- "/cloud/project/data“
#datasets path
output <- "/cloud/project/output
#outputs path
__input <- "/cloud/project/input"”
#file path o ] ) _
2) Call tigonumnimetadatasfilen<=1les to represent table columns associated with the tbltype, by adding two

. file.path(input,"column_metadata.x1sx")
variabies (LOILYpE danu CoIprj i e adudsel.

# Process Data
ads1 <- read_sas(file.path(a_in,
"ads1.sas7bdat")) %>%

Faltar(CAFEFRL —_— """
T T T CCT \-JI-\III_ _—— T j
@ tsidem 01 _test_Meta.R adsl
# Process Data Filter
ads1 <- read_sas(file.path(a_in, “|iex - STUDYID USUBJID SUBJID
"ads-l . SaS7bdat")) %>% ‘ S colnor Study Identifier Unigue Subject |dentifier Subject Identifi
tlgsetup(column_metadata_file = TR CDISCRILOTOT | 01-701-1015 1015
column_metadata_file 2 type3 colt CDISCPILOTO1 | 01-701-1023 1023
)
3 typed coll COISCRILOTO 01-701-1047 1047
IE— " n
var = TRTOlPN ) 4 tuyned il CoIECDIOTE 1701 1118 11153

 —
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3) Update colvar to “colnbr”

# Generate Results # Generate Results
tl <- freq(df = ads1, tl <- freq(df = adsl1,
colvar = "“TRTO1PN", colvar = "colnbr®,
rowvar = "SAFFL", rowvar = "SAFFL",
statlist = statlist("n"), statlist = statlist("n"),
rowtext = "Analysis set: Safety") rowtext = "Analysis set: Safety")
t2 <- univar(df = ads1, t2 <- univar(df = adsl1,
colvar = "TRTO1PN", colvar = "colnbr®,
rowvar = "AGE", rowvar = "AGE",
decimal =0, decimal =0,
statlist = statlist (c("N", "MEANSD", statlist = statlist (c("N", "MEANSD",
"MEDIAN", "RANGE", "IQRANGE")), "MEDIAN", "RANGE", "IQRANGE")),
row—header—=—Age;,vyears ) row—header—=—"Age;,years™)
4) Specify the tbltype in the bind_table() call
Filter
# Fo r‘mat Resu-l ts [* label coll col2 col3 col4 col5 row_type
1 Analysis set: Safety 86 54 24 168 254 HEADER
tb1 <- bind_table(tl, t2) o ese e
3 N 86 54 24 168 254 N
4  Mean (SD) 75.2 (858 T75.7(8.29) T744(7.89) 730808 751823 VALUE
5  Median 76.0 775 76.0 770 770 VALUE
‘ I6 Range (52;89) (51; 88) (36 B&) (51; 88) (51: 89) VALUE
7 1Qrange (69.0; 82.0) | (71.0: 82.0) | (70.5;80.0) (71.0: §1.0) | (70.0; 81.0) | VALUE
# Format Results

column_metadata_file

tb1 <- bind_table(tl, t2,

= column_metadata_file,
tb1type

lltype3ll)

- attr{*, "column_metadata")= tibble [5 x &] (53: tbl_df/tbl/data.frame)
..% tbltype: chr [1:5] "type3" "type3" "type3" "type3” ...
..% coldef : chr [1:5] "@" "54" "81" "Sd+81" ...
..% decode : chr [1:5] "Placebo" "Low Dose" "High Dose" "Combined" ...
..% spanl : chr [1:5] NA "Xanomeline" "Xanomeline" "Xanomeline" ...
..% span2 : logi [1:5] MA HA MA NA NA

..% span3 : logi [1:5] MA HA MA NA NA

—
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5) Output results, remove colheader and colspan

# Output Results # Output Results
gentlg(huxme = tb1, gent1g(huxme = tb1,
file = "TSIDEMO1", file = "TSIDEMOL",
title = "Summary of subject title = "summary of
demographics at baseline”, ‘ subject demographics at baseline",
footers = "Key: IQ = footers = "Key: IQ =
Interquartile", Interquartile",
colheader = c(" ", "Placebo", "Low orientation = "portrait",
Dose"”,  "High Dose"), opath = output)
colspan = listCc(C" ", " ", 1
"Xanomeline", "Xanomeline")),
orientation = "portrait",
opath = output)
iI'S]])EM[I']: Summary of subject demographics at baseline-
-' Nanomeline + &
o Placebo < Low Dose + High Doze «+ Combined «+  Total &
Analysis set: Safety g6 & B4 & 84 & 168 & 254 &4
N & g6 & g4 & g4 & 168 & 254 &
Mean (3D + TR2(8.39)  TRT(829) 0 TA4(78%) . TIO(R09 - TRI(32%)
Median + 76.0 775 4 76.0 770 4 770 2
Range & (52; 89y < (51;BB) < (56;8B) < (51;8B) < (31;8D3) «
I range + (60.0;82.0) (71.0;82.00 (70.5;80.00 (71.0;81.00 (70.0;81.0)
Eev: 10 = Interquartile

 —
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Listing & Figure Programming




Listing Programming T

Tibrary(haven)
Tibrary(dplyr)
Tibrary(tidytlg)

Prep Environment

l ads1 <- read_sas(file.path(a_in, "adsl.sas7bdat")) %>%
filter(SAFFL == "Y") %%
select(USUBJID, SAFFL, TRTO1lAN, TRTO1lA)

adae <- read_sas(file.path(a_in, "adae.sas7bdat")) %>%

Process Data filter(SAFFL == "Y" & TRTEMFL == "Y") %>%
mutate(BSPT = paste(AEBODSYS, "[", AEDECOD, "]"),
SAEFL = if_else(AESER == "Y", "Yes", "No"),
DTHFL = if_else(AEOUT == "FATAL", "Yes", "No")) %%
l select(USUBIID, ASTDY, TRTA, BSPT, AETERM, SAEFL, DTHFL)

tb1 <- inner_join(ads1, adae, by = "USUBJID") %>%
arrange(TRTO1AN, USUBJID, ASTDY) %>%
select(TRTO1lA, USUBJID, ASTDY, TRTA, BSPT, AETERM, SAEFL, DTHFL)

Format Results:
* Create TBL dataframe
* Sort the dataframe

» Select variables to include attr(tb1$TRT01A, 'label') <- "Treatment Group"
attr(tb1$usuBiip, 'label') <- "Subject ID"
attr(tb1$AsTDY, 'label') <- "Study Day of AE"

l attr(tb1$BsPT, 'label') <- "Body System [Preferred Term]"

attr(tb1$sAEFL, 'label') <- "sSerious"
attr(tb1$DTHFL, 'label') <- "Fatal"

Output Results:
Output TBL file to RTF.

gentlgChuxme = tb1,
t1f =",
format = "rtf",
orientation = "landscape",
LSFAE0]: Listing of Adverse Events<
Study Day Faported Tann for the Adversa
Treatment Group Zubject IO + of AE « Actual Treatment < Body System [Preferrad Tenm] Event Serious + Fatal &

Flacebo + 01-701-1015 « 18 GENERAL DISOEDEES AND APPLICATION SITE
ADMIMNISTEATION SITE CONDITIONS ERYTHEMA <

[ APPLICATION SITE ERYTHEMA ] « PHARMACEUTICAL COMPANIES OF

BT IS

1e . GENERAL IOE.RB AND X APPON SITE g,e.f,”w“ age'elﬂ-rcm,



Figure Programming

Prep Environment 'Ijbrary(dp'lyr)
Tibrary(haven)

Tibrary(ggplot2)
l Tibrary(tidytlg)

Process Data
ads1 <- read_sas(file.path(a_in, "adsl.sas7bdat")) %>%

filter(ITTFL == "Y") %%
l select(USUBJID, ITTFL, TRTO1lPN, TRTOlP, AGE, SEX,
HEIGHTBL, WEIGHTBL) %>%

mutate(SEX = factor(SeEx, c("F", "mM", "uU", "UNK"),
Generate Results: c("Female", "Male", "undifferentiated", "Unknown")))

» Call ggplot()

# Generate ResUTtS —————————— [GSIDEMO1: Scatterplot of Baseline Weight and Height by Gender-
________________________________________________ Female Male
110 =
plot <- ggplot(data = adsl, aes(x = HEIGHTBL, Yy 3 . ..
WEIGHTBL)) + . - .
geom_point() + = . 5 ~.-::" .
Output Results: labs(x = "Baseline Height (cm)", = Al 'g.pi.'!..-'..
Each call returns the requested analysis y = "Baseline weight (kg)") + 2 o2ty o, ¢ .."- '.':.o
rows for the table output. facet_wrap(~SEX, nrow=1) % 0 . osle ® « 'l!l-.h
—_ y e ..bg ~ 6 1k
= & e . )
@ Y o1 ) 5 -
# OUTPUt RESUTLS =======mmmmmm e mmem e g . soudpte .
________________________________________________ 50 4'00.. L) .
G !
. . .
gentlg (huxme = plot, .
t1f = "Graph", 140 160 180 . _ 140 160 180

 —
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Functions Deep Dive
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Deep Dive #1: univar()

Univariate statistics for a variable within the input data frame by treatment and/or group.

Arguments
df (required) gataffame containing records to summarize by treatment
colyar (required) character vector of the treatment variable within the gataframe
rowyar, (required) character vector of varable to summarize within the dataftame
rowtext (opfional) A text string to replace the label’ value on the table. Useful for tables with a single row.
row_header (opfional) A row to add as a header for the table.
siaflist (optional) character vector of stats to keep (default = c"N", "MEANSD", "MEDIAN", "RANGE", "IQRANGE"})
decimal (opfional) decimal precision root level, when using presisionby this will be used as the base decimal cap (default = 1)
precisionby (optional) vector of by variable(s) to use when calculating parameter based precision
precisionen (opfional) variable to use when calculating parameter based precision. If grecisionby is specified but not precisionon this will default to rgyvar
rowbyvar (optional) repeat rgyvar by variable within df
tablebyyar (optional) repeat entire table by variable within df
wide (opfional) logical indicating to convert labels to column and columns to labels (default = FALSE)
alpha (opflional) alpha level for 2-sided confidence interval (default = 0.05)
.keep (opfional) Should the rowbyvar and igblepyyar be output in the table. If FALSE, rowhyyar will sfill be output in the label column. (default = TRUE)
.grd, Should the ordering columns be output with the table? This is useful if a table needs to be merged or reordered in any way after build.

(optional) Named arguments to be included as columns on the table.

—
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Calling univar() with the core parameters:

High Dose i
#Examples (default): Wy Ve gy -- & '
exl <- univar (df = - . ST RT 7856 i
ads, ) T T R
colvar = (L0 8y G108 (36.0; 88.0)
“colmbr”, M iQrange | (69.00: 82.00) 1 (71.00: 82000 (70.50; 80.00) |
rowvar -
“AGE” )

e Statlist - specifying the statistics to display:

Available statistics to pass to statlist:
N *GSD *RANGE
*SUM *GSE Q1
*MEAN ‘MEANSD Q3
«GeoMEAN ‘MEANSE [QRANGE
SD ‘MEDIAN *MEDRANGE
*SE *MIN M EDIQRANGE
CV *MAX ‘MEAN_CI
*GeoMEAN_CI
#Examples: . Placebo | LowDose |  HighDose
exlb <- univar (df = adsl,
colvar = “colnbr”, _ N ' 86 84 : 84
rowar = "AGE” Mean (SD) | 17521 (8300) | 7567 (8.286) | 7438 (7886)
statlist = Range (52.0:89.0) | (51.0; 88.0) (56.0: 88.0)
statlist (c (“N”, "MEANSD”, “RANGE”) ) )




Rowtext/row_header - specifying a label for a row, or a header for a group of rows:

#Examples:

exlc <- univar (df
colvar
rowvar
rowtext

(Years)”
statlist

statlist (c ("MEAN”)))

exld <- univar (df
colvar
rowvar

row header

statlist

RowbyVars by-viHiBlesHSFstmmaries
>

#Examples:

ex3 <- univar (df
colvar
rowvar
rowbyvar

c ("PARAM”, "AVISIT"))

= adsl,

= “colnbr”,

"AGE”
“Average Age

= adsl,

>

>

= “colnbr”,
= "AGE” ,
= “Age (Years)”,

adlb,
“colnbr”,
”AVAL ” )

Placebo Low Dose High Dose
| Average Age (years) | 75.21 75.67 74.38
Placebo Low Doze High Dose
Age (vears)
N 86 34 84
hfean (S5D) 7521 (£.390) 7567 (8.286) 1438 (7.886)
Range (32.0; 89.0) (51.0; 83.0) i(36.0; 88.00
o Placebo Low Dose
Alanine Aminotransferase (U/L)
Week 16
N 68 £y) £y
TWean (50) 17.06 (7393) 1731 (7.508) 10,57 (7.610)
Median 15.00 16.00 19,00
Range (G0, 450) (6.0, 43.0) (70,330
1Q range (12.50,2000) | (13.00;10.00) | (15.00;23.00)
Weel 24
N 57 % 30
Wfean (§D] 1786 (15613) 18718 (9 163) 2097 (8700
Median 14.00 16.00 {830
Range (50 1340 (70: 4310) 00:43.0)
1Q range (1200, 18.00) | (14.00;20.00) | (14.00;25.00)
4 1bumin (z/1)
Week 16
N

 —

Ja_rilsen. J |

PHARMACEUTICAL COMPANIES OF

gﬁﬂlﬂ%ﬂ -ﬂgﬁ‘elﬂ-r o




Deep Dive #2: freq()

Frequency counts and percentages for a variable within the input data frame by treatment and/or group.

Arguments

df

colyar
rowar
rowiexl

row _header
siatlist

subset

pad

dengm. df
decimal

cutoff

cutoff stat
descending. by

(required) dataframe containing the two levels to summarize
(required) treatment variable within df to use to summarize
(required) nested levels separated by a star, for example AEBODSYS*AEDECOD, this can handle up to three levels.

(optional) A character vector used to rename the 'label’ column. If named, names will give the new level and values will be the replaced value. If
unnamed, and the table has only one row, the rgyiext will rename the label of the row.

(opfional) A character vector to be added to the table.

(optional} count/percent type to refurn (default = "n (3"

(opfional) An R expression that will be passed to a gplyr: :filter() function to subset the data frame

(optional) A Qoolean that controls if levels with zero records should be included in the final table. (default = TRUE)

(optional) datallame containing records to use as the denominator (default = df)

(optional) decimal precision root level (default = 1)

(optional) numeric value used to cut the data to a percentage threshold, if any column meets the threshaold the entire record is kept.
(optional) The value to cutoff by, n or pct. (default = "pct’)

(opfional) set to the name of the column you would like to sort descending (optional).

{(oplional) Should the "missing” values be displayed? (default = FALSE)

{opfional) repeat entire table by variable within df.

(optional) repeat [gyyar by variable within df

(optional) Should the rowhbyvar and fablsbyyar be output in the table. If FALSE, rgwhyvar will still be output in the label column. (default = TRUE)

Should the ordering columns be output with the table? This is useful if a table needs to be merged or reorderad in any way after build.

. [(optional) Named arguments fo be included as columns on the table.

—
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Calling freq() with the core parameters:

#Examples: | Placebo Low Doze | High Doze |
ex4 <~ freq(df = )}
= adsl, ) o sygis SIS TR
colvar M P33(384) 34 (40.5) 44 (52.4)
= "colnbr”,
N es: rowvar

otes:
— 114 SEX” )
* By default, the freq() function displays a data driven summary, returning a row for each unique value of rowvar present in the “df” dataframe.

*  The default numerator is the number of distinct subjects (USUBJID) within each rowvar category.

*  The default denominator is the number of subjects (USUBJID) with a non-missing rowvar value.

* Statlist - specifying the statistics to display:

Available statistics : #Examples: I ....... Placebo Low Dose High Dose
N exda <~ freq(df = adsl, = B
‘n colvar = “colnbr”, ‘ EGE;dEI ----- 55 i — ]
“n/N TowEr = TR Fvi 33 34 R
. statlist =
n (x.x) statlist (c( “n”)), _ _
*n (X.x%) row_header = “Gender”) Placebe |  LowDose | HighDose
*n/N (X.X) - 3 i
*n/N (X.X%) ex4b <- freq(df = adsl, [Gender ! B o o
colvar = “colnbr”, ‘ N B 86 | 84 84
rowar = “SEX, F TS a6 30 (30.5%) 40 (47.6%)
statlist = statlist(c(” M 33(384%) | 34@E03%) | 440314%)

N, "n(x.x%) ")),

” ”




e Subset - summarizing a single category:

Examples:

exb <- freq(df =

adsl,

ST T Placebo | LowDose | HighDose

colnbre, el [Eamales : 3 ! z ; . !
rowvar = ‘ emales i 33 i 50 ! 40

//SEX//’
statlist =

statlist("n”),
subset =

e Rowvar/Pad= s%mmatrizting a preset list of categories:

rowtex -

Notes: t(;Fr?r‘%%%cfﬂ/ a list of categories, “rowvar” must be a factor, with the desired levels set prior to the call to freq().

#Examples:
#SEX = factor (SEX,
levels = c("F”, "M”, "U”),
labels = c(“Female”, "Male”, — : [ e —
”Unknown”))) 5_ ________ ; Placebo ; Low Dose High Dose
Gender ______ o
exba <- freq(df = adsl, - . Female 23eley o 50(3%.3) 20474y
colvar = "colnbr”, 5- T"P]F —  33(384) + 34(403) 44(32.4)
rowvar = ”"SEX”, __Lnknown 0 ' 0 0

row header
"Gender’ ))

#tpad : remove with 0 records

ex6b <- freq(df = adsl, = sy | Female = 1 33(616)
colvar = "colnbr”, 33 (38.4)
rowvar = ”"SEX”,

pad

— FALSE AAAAAAAAAAAAAAAAAAAAAAAAA
)



 denom_df - define your denominator using a second dataframe:

Notes: numerator and the denominator are both defined using the df parameter by default.

|§dae adsl
IUSUBJID __|colnbr TRTAN TRTA TRTEMFL |AEDECOD _
01-701-1015 coll 0 Placebo Y |APPLICATION SITE ERYTHEMA _01?33:?('))15 cz:ﬂ:’ - TRT%MN ;ETCZE,: SA:FL
01-701-1015 coll 0 Placebo Y |APPLICATION SITE PRURITUS e | T 0 Placebo Y
01-701-1015 coll 0 Placebo Y  |DIARRHOEA | [ 01-701-1047 | colt 0 Placebo b
01-701-1023 coll 0 Placebo Y ERYTHEMA | 01-701-1118 coll 0 Placebo Y
01-701-1023 col 0 Placebo Y ERYTHEMA 01-701-1130 | coll 0 Placebo Y
01-701-1023 col 0 Placebo Y ERYTHEMA 01-701-1153 col 0 Placebo Y
01-701-1047 coll 0 Placebo Y HIATUS HERNIA 01-701-1203 col1 0 Placebo Y
01-701-1234 coll 0 Placebo Y |pvRexia [01-701-1234 | col 0 Placebo Y
Numerator: Subjects with 1 or more AEs Denominator: Treated Subjects - includes subjects with AEs
(highlighted) and subjects without AEs)
#Examples:
eX7 <_ freq (df = adae’ T
_” ”
colvar = "colnbr”, “

label coll col2 col3 cold cols |
) denom df = ads] —>
I‘OWVEl; _ ”TRTEMFL” 1  Subjects with 1 or more AEs | 65 (75.6) | 77 (91.7)  7&(90.5) | 153 (91.1) 218 {85.8) | H
b
subset = TRTEMFL == "Y”,

rowtext ”Subjects with 1

or more AEs”)

—
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Deep Dive #3: nested_freq()

Usage of arguments is the essentially the same as freq(), except for rowvar.

Arguments

df (required) gdatafiame containing the two levels to summarize
colyar (required) freatment variable within df to use to summarize
Im[ (required) nested levels separated by a star, for example AEBODSYS*AEDECOD, this can handle up to three levels.

rowiext (optional} A character vector used to rename the label' column. If named, names will give the new level and values will be the replaced value. If
unnamed, and the table has only one row, the [gyiext will rename the label of the row.

row_header (opfional) A character vector to be added to the table.
statlist (optional) count/percent type to retum (defaul = "n (31"}
decimal (optional) decimal precision root level (default = 1)
subset (oplional) An R expression that will be passed to a dplyr: : filter() function to subset the data.frame
denpm. df (optional) dataflame containing records to use as the denominator (default = df)
cutoff (oplional) numeric value used to cut the data to a percentage threshold, if any column meets the threshold the entire record is kept.
cutoff_stat (optional} The value to cutoff by, n or pct. (default = "pct’)
descending by (opfional) set to the name of the column you would like to sort descending (optional).
display_missing. (optional} Should the "missing” values be displayed? (default = FALSE)
tablebyvar (optional) repeat entire table by variable within df.
rewhyvar, (optional) repeat rgyyar by variable within df
keep (optional) Should the rgyhyvar and tgblebyvar be output in the table. If FALSE, pgwhbyvar will still be output in the label column. {default = TRUE)
.grd Should the ordering columns be output with the table? This is useful if a table needs to be merged or reordered in any way after build.

. (oplional) Mamed arguments fo be included as columns on the table.

—
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* rowvar - specify list of variables to be nested separated by * :

HE Lo e | Placebo Low Dose High Doze |
xamples. |cARDIAC DISORDERS 13 (14.0) 13(155) | 15170
il mestedL i@ = adee ATRALERRLLATION LCE 5 B 11
3 ATRIAL HYPERTROPHY 1603 0 0
denom_df = adsl, ATRIOVENTRICULAR BLOCK
B ‘ FIRST DEGREE 1(12) 1(12) 0
colvar = ATRIOVENTRICULAR BLOCK
“colnbr” SECOND DEGREE 1(1.2) 0 0
BRADYCAEDIA 1(1.3) 0 0
o BUNDLE BRANCH BLOCK LEFT 1713 0 0
. BUNDLE BRANCH BLOCK RIGHT ~1(i3) 1% 0
. . . CARDIAC DISORDER. ) 0 T3
Notes: Passing in AEBODSYS*AEDECOD will summarize AE CARDIAC FAILURE CONGESTIVE 1013 0 d
o . MYOCARDIAL INFARCTION FIEN) 324 EYER)
incidence by body system and preferred terms with PALPITATIONS 0 104 0
o SINTS ARREVTENIA 1713 0 0
preferred terms nested within body system. SINUS BRADYCARDIA pYek)) 783 § @5
SUPRAVENTRICULAR
EXTRASYSTOLES 1(1.2) 1(1.2) 1(1.2)
SUPRAVENTRICULAR
TACHYCARDIA 0 1(1.2) 0
TACHVCARDIA (13 0 0
VENTRICULAR
EXTRASYSTOLES 0 202.4) 1(1.2)
VENTRICULAR HYPERTROPHY 1(13) 0 )
WOLFF-PARKINSON-WHITE
SYNDROME 0 1(1.2) 0
|CONGENITAL FAVALIAL AND
GENETIC DISORDERS 0 1(1.2) 202.4)
VENTRICULAR SEPTAL DEFECT 0 17i3) 304
[EAR AND L ABVRINTH DISORDERS.  1(13) 324 (13
CERUMEN IMPACTION 0 i(id) i
EAR PAIN Ti13) 0 0
VERTIGO 0 i3 15

—
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Deep Dive #4: bind_table()

Preparing your data to be passed into gentlg(), helping you bind your summary dataframe(s) into a single
“TBL” file and will add any necessary row formatting metadata

Arguments

.. (required) a set of tigdyflg tables to bind together

column._metadata_file (optional) An excel file for cglump._metadata.
thitype (optional) A value used to subset the golump. mefadaia file.
column. metadata (optional) A dataframe containing the column metadata. This will be used in place of column. metadata. fils.
tablebyyar (optional) repeat entire table by variable within df
rowhyvar. (optional) any roywhyvar values used to create the table
prefix (optional) text to prefix the values of ablebyyar with
add_count (optional) Should a count be included in the tghlebyyar? (default = TRUE)
add_format (opfional) Should format be added to the output table? This is done using the gdd_format function. (default = TRUE)

colyar (required) treatment variable within df to use to summarize. Required if add_count is TRUE.




#Examples:
tbl <- bind table(pop, age, sex,

column metadata file

column metadata file,
thltype

—)

//type1//>

R

- attr(*, "column_metadata")= tibble [3 x 6] (S3: tbl_df/tbl/data.frame)
..$ tbltype:
..$ coldef :

decode :

spanl
span2
span3

: chr [1:3] NA "Xanomeline" "Xanomeline"
: logi [1:3] NA NA NA
: logi [1:3] NA NA NA

chr [1:3] "typel"” "typel" "typel"
Chr‘ [1:3] Ilell II54II "81"
chr [1:3] "Placebo" "Low Dose" "High Dose"

Core “TBL” data frame includes the column label, plus all other
columns to be displayed (generally, coll, col2, ..., coln).

All other columns contain row metadata; providing formatting

instructions to gentlg().

Passing in summary
dataframes will bind them
into a single “tbl” file.

pop —_

age —=

[

Sex ==

A

| !
_ row_type | anbr| Indentme | roworder | newrows
Analysisset: ITT 86 84 34 HEADER | 1 0 1 0
Age, years NA NA NA HEADER 2 0 1 1
N 86 84 84 N 2 1 2 0
Mean (SD) 75.2(8.59) | 75.7(8.29) | 74.4(7.89) | VALUE | 2 2 3 0
Median 76 77.5 76 VALUE 2 2 4 0
Range (52; 89) (51; 88) (56; 88) VALUE 2 2 5 0
IQ range (69.0; 82.0)|(71.0; 82.0) |(70.5; 80.0)| VALUE | 2 2 6 0
Gender HEADER | 3 0 1 1
N 86 84 84 N 3 1 2 0
Female 53(61.6%) | 50 (59.5%) | 40 (47.6%) | VALUE 3 2 3 0
Male 33 (38.4%) | 34 (40.5%) | 44 (52.4%) | VALUE 3 2 4 0
Undifferentiated 0 0 0 VALUE 3 2 5 0
Unknown 0 0 0 VALUE 3 2 6 0

 —
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Deep Dive #5: gentlg()

Outputs a formatted version of your table, based on the formatting metadata supplied.

Arguments

hyxme (optional} For tables and listings, An input gataframe containing all columns of interest. For graphs, either MULL or a ggplof object.
file (required) String. Output identifier.
title (required) Siring. Title of the output.
footers (optional) Character vector, containing strings of footnotes to be included.
colheader (opfional) Character vector that contains the column labels for a table or listing. Default uses the column labels of huxme
colspan (opfional) A list of character vectors representing the spanning headers to be used for the table or listing. The first vector represents the top spanning header, etc.
Each vector should have a length equal to the number of columns in the output data frame. A spanning header is identified through the use of the same column name in adjacent elements.

title_file. An Excelfile that will be read in with readx]: :read excel() to be used as the itle" and ‘footers’ argument.

orientation (opfional) Siring: "portrait” or "landscape”. (Default = "porirait”)
wggl (optional) Can be a single numerical value that represents the width of the first column or a vector, specifying the lengths of all columns in the final table or listing.
tif (optional) String, representing the output choice. Choices are "Table” "Listing" "Figure". Abbreviations are allowed gg "T" for Table. (Default = "Table")
idvars (optional) Character vector defining the columns of a listing where repeated values should be removed recursively. If NULL then all column names are used in the algorthm. If NA, then the listing remains as is.
plotnames (oplional) Character vector containing the names of the png files, with their extension fo be incorporated for figure oufputs. The ppg files need to be located in the path defined by the parameter gpatp.
plotwidth, (optional}) Numerical value that indicates the plot width in cm for figure outputs. (Default = &)
plotheiaht {(opfional) Numerical value that indicates the plot height in cm for figure outputs. (Default = 5)
gpath. (optional} File path pointing to the output files (including .png files for graphs). (Default ="}
format (opfional) String, representing the output format. Choices are "rif” and "HTML". Strings can be either upper- or lowercase. (Default = "rif")
printhux (optional) Logical, indicating whether the output should be printed to RTF (format’ = "rif") / displayed as HTML (format’ = "HTML"). (Default = TRUE)
watermark (optional) Siring containing the desired watermark for RTF oulputs.

pagenym. (oplional} Logical. When true page numbers are added on the right side of the footer section in the format page x/fy. (Default = FALSE)

—
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Colheader/colspan - if we’ve attached the column metadata by
specifying the tabletype in our bind_table() call, we don’t need to manually
define our column headers and spanning headers.

#Examples:
gentlg (huxme = tbl,
file = “TSIDEMO1”,
title = “Summary of Demographics at Baseline; Full Analysis Set
(Study CDISCPILOTO1)”,
footers = "Key: 1Q = Interquartile “) ‘
colspan = lis%(c(” A L, ”Ya;omcl1nc”, ”Aano;cl1nc”)))

I8 TAELE ID IDERTIFIER TEXT
DO NOT DELETE DO NOT DELETE DO DO NOT DELETE DO NOT DELETE DO NOT DELETE DO 1
TSIDEMOL TITLE Summary of subject demographics at basells

IEW TSIDENOL FOOTHOTEL Eev: I0 = Interguartile

titles.xlIsx: the information for titles and footnotes for each TLG can be stored in an excel file.

e

#Examples:
input <= ”/cloud/project/input “

gentlg (huxme = tbl,
file = "TSIDEMO1”,
title file =

file.path(input, “titles. x1sx”))

TSIDEMO01: Summary of Demographics at Baseline; Full Analysis Set (Study CDISCFILOT01)

Placebo Low Dose High Dose
Amnalyss set: [TT 86 84 34
Age, vears
N 86 84 84
Mean (8D) 73.2 (8.59) 73.7(8.29) 74.4 (7.89)
Median 76.0 713 76.0
Range (52; §9) (31; 88) (56; 88)
IQ range (69.0; 82.0) (71.0; 82.0) (70.5; 80.0)
Gender
N 86 84 34
Female 33 (61.6%) 30 (39.5%) 40(47.6%)
Male 33 (38.4%) 34 (40.5%) 44(32.4%)
Undifferentiated 1] 0 0
0 0 0

TSIDEMO1: Summary of Demographics at Baseline; Full Analysis Set (Study CDISCPILOT01)

melins,
Placebo Low Dose High Doss
Analysis set: ITT 36 34 34
Age vears
~ 35 84 LEY
Mean (S0 752(8.59) 75.7(8.29) 744 (7.89)
Median 76.0 775 76.0
Range (52;89) (51;88) (36, 8%)
1Q range (69.0; 82.0) (71.0; 82.00 (70.5; 80.0)
Gender
N %6 LE] LE]
Female 33 (61.6%) 30 (39.5%) 40 (47.6%)
Male 33 (38.4%) 34 (40.5%) 44 (52.4%)
Undifferentiated 1] 0 0
0 o o
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* plotnames - using png files to output the results

———————————
ESIDED[I]I: plot of Baseline Weight and Height by Gender+
Fomalo Mala —

#Examples:
output <= ”/cloud/project/output”
plot. name <- c¢(“gl.png”, “g2. png”)

gentlg (plotnames = file.path(output, plot.name), : }fzhé_ TOf e
t1f = “Graph”, ‘ ST PO . N
plotwidth = 6, "B . i — gl.png
plotheight = 4, o 1©
file = “GSIDEMO17,
title = “Scatterplot of Baseline Weight and Height

by Gender” )

Bassline Weight (kg)
o

10
Baseline Height (cm)

GSIDEMO1: Scatterplot of Baseline Weight and Height by Gender

— g2.png

 —
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Tsidem01- Summary of Subject Demographics (Metadata Method)

Posit Cloud
& (= @ posit.cloud
posit Cloud © Your Workspace / Untitled Project « cick o name your ¢ R « TS Chinghan Hsiao A
Spaces File Edit Code View Plots Session Build Debug Profile Tools Help
@ - } Go to file/functior - Addins - R431 -
(2) Your Workspace
© | tsidem01_demo.R adsl 1l EA 13 “ 15 thl ==l Environment  History Connections  Tutorial = [
@ thquCt'O” toR Q A =Run | *=% i+ Source - = 7 Import Dataset ~ | % 277 MiB ~ & List - -
J( : 1 #i»::}>:#.:<+:<#::<%:<#::(\::%r::r>::>>::t:<%><#.:<%:<#:<>::>>::<5::§r::r>:%:<#:<%:(#.:<>::}r::( kHERRRFRRERR IR R R IR FRRERRERKEKEREERRRRRER KRR RR R 1 G\obal Environment
Janssen - & 2 # Program Ham§ :.tsidemstﬂl.R s
Experis 3 # Short Description : Program to create: TSIDEMO1: GG
4 # Summary of Demographics and Baseline Characteristics at [Time Point]; [Analy adsl 254 obs. of 15 variables
5 # Input : a_in.adsl :
+ New space 6 # Ougjut : tsiden0l.ptf i Ligbs. [0F GiveE Shics
b t2 6 obs. of 6 variables
8 #i\::;r:#x#xlz#x#: FkEkRR Rk R R REERREKER ERERKERRERR LR ¥ ok R K R K Rk t2 .1 4 ObS O_F 6 Var‘iﬂbles
9 .
Learn 10~ # --------- Prep Environment ------------------coooooooo- . 2005 i Vam_lables
11 input <- "/cloud/project/input” ta 4 obs. of 6 variables
® Guide 12  column_metadata_file «<- file.path(input,"column_metadata.x1sx™) t5 6 obs. of 6 variables
13 r
. t6 6 obs. of 6 bl
14 output <- "/cloud/project/output” t#outputs path Tl var':.La ==
I What's New 15 t7 6 obs. of 6 variables b
16 a_in <- "/cloud/project/data" #datasets path 7 A nhe  nf A oarariahlec i
(D Primers i;' G T L Files Plots Packages Help Viewer Presentation =0
19 1library(dplyr) . O Folder | @ BlankFile - @ Upload | @ Delete ]Rename \3} -
) Cheat Sheets 3? pibcascihaend 5 &8 Cloud > project 3
15:1 7 Prep Environment = R Script = A Name Size Modified
Console Terminal Background Jobs ==l +
Help R R431 . /cloud/project/ Y] Rhistory 0B Aug 7,2023,11:06,
> [ darta
lF Current System Status =
input
B Posit Community output
C_ program
El project RProj 205 B Aug 17,2023, 319

Info

$ Plans & Pricing

|:| Terms and Conditions

e—
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TSIDEMO01: Summary of subject demographics at baseline<

a
a

Analysis set: Safety <
a

Age years <
N &
Mean (SD) <
Median <
Range <
IQ range <
a
<65 <
65-69 <
70-74 &
=75 &
a
Race <
N &
AMERICAN INDIAN OR ALASKA NATIVE <
BLACK OR AFRICAN AMERICAN <
WHITE <
a
Ethmcity <
N &
HISPANIC OR. LATINO <
NOT HISPANIC OR LATINO «
a
Weight ke <
N &

Mean (SD) ¢
Median <
Range <
IQ range <
a
Height, cm <
N &
Mean (SD) «
Median <
Range <
IQ range <
a
Bodv mass index ke/m® <

Xanomeline <

Placebo < Low Dose < High Dose <
86 < 84 < 84 &
a a a
o a o
86 < 84 < 84 <
75.2 (8.59) < 75.7(8.29) 74.4(7.89)
76.0 < 775 & 76.0 <
(52:89) < (51: 88) < (56: 88) <

(69.0, 82.0)
a

14 (100.0%) <
Q&
[
Q<

a

a

86 <

0 <
8(9.3%) <
78 (90.7%) ¢

a

a
86 <
3(3.5%) €
83 (96.5%) ¢
a
o
86 <
62.8 (12.77) <
606 <
(34;86) <
(53.5,74.4) &
a

a
86 <
162.6 (11.52)
1626 <
(137;185) <
(153.7;171.5) €
a

a

(71.0;82.0) &
a

8 (100.0%) <
[
[
Q<

a

a

84 <

[
6(7.1%) <
78 (92.9%)

a

«

84 ©
6(7.1%) <
78 (92.9%) <
a
!

83 &
67.3(14.12) ¢
649 <
(45; 106) €
(55.8; 77.8) ¢
«

!

84 <
163.4(10.42)
162.6 <
(136; 196) <
(157.5;170.2) ©
o

a

(70.5;80.0) <
a

11 (100.0%) ¢
0 &
0 &
o0&
a
a
84 &
1(1.2%)
9(10.7%) <
74 (88.1%) ¢
o

a
34 ©
3(3.6%) <
81 (96.4%)
a

a
84 &
70.0 (14.65) <
692 &
(42;108) <
(56.8;803) <
a

a
84 <
1658 (10.13)
165.1 <
(146; 191) <
(1575, 172.9) &
a

a
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Summary

Tables: Listings: Graphs:
Summarize the data and store in a Gather the data and storein a Summarize the data and plot with
dataframe; pass dataframe through dataframe; pass dataframe through ggplot2. Pass the plot through the
the reporting function along with the reporting function along with reporting function along with
formatting metadata. formatting metadata. formatting metadata.
‘ Analysis Datasets | ‘ Analysis Datasets | Analysis Datasets
2 4 L £ 2

[ Data Manipulation ] Data Manipulation

2

4 )\
Summary functions m Plot with ggplot2
\ J
[701-1015. 2 Placebo GEMNERAL DISORDERS AND ADMI  No No ggplot

T 86 84 84 168 254
N + e o Yu '] - T
i & & % =) % =] % 3]
- geFrsvey
s % % e e wm =

Ag year 86 NA NA NA NA
=l ’ b
P

[ Data Manlpulatlon

NA 84 3 168 250
Mean (SD) 3 75.7(8.29) | 74.4(7.89) | 75.0(8.09) | 75.1(8.25)
Median 752(859) | 775 76 77 77
Range 76 (51; 88) (56; 88) (51; 88) (51; 89)
iQrange (52:85) | (71.0;82.0) | (70.5;80.0) | (7L.0; 8LO) | (70.0;81.0)

| AE

ST

4 4

[ Reporting function m [ Reportingfunctionm Reporting function m
¥ i 1 4

RTF File J RTF File J RTF File J

—
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Helper Panels

. t i d Vt I g O n G it h u b ttps://pharmaverse.github.io/tidytlg/main/index.html

tidytlg [[RE]  Getstarted  Reference  Aricles ~  Changelog  Versions

tidytlg

The goal of tidytlg is to generate table, listings, and graphs (TLG) using Tidyverse. This can be achieved
multiple ways with this package
« Functional method: build a custom script for each TLG

« Metadata method: build a generic script that utilizes column and table metadata to produce each TLG
result

Installation

Development version

11_github("pharmaverse/tidytlg")

Functional method example

# install.pa
devtools:iin

e tidytlg on CRAN ® O | ® CRAN-Faciage iyt < TF -

& O m [  https://cloud.r-projectorg/web/packag... A 7 ] m = @

[tidytlg: Create TLGs using the 'tidyverse’

Generate tables, listings, and graphs (TLG) using 'tidyverse. Tables can be created functionally, using a standard TLG process, or by

kpecifiing table and column metadata to create generic analysis summaries. The 'envsetup’ package can also be leveraged to create
environments for table creation.

Version: 0.12
Depends: Ri{=36.0)
Imports:

dplyr (= 1.0.4), tibble (= 2.1.3), magritir (= 1.5}, rlang (= 0.4.10), tidvr (= 1.0.0). stats (= 3.6.0), stringr (= 1.4.0),
forcats (= 0.5.1), purrr (= 0.3.4), huxtable (= 5.1.0), assertthat (= 0.2.1), glue (= 1.4.2), usethis (= 1.6.3), cravon (=
1.4.1), tidvselect (= 1.1.0). methods, readxl (= 1.3.1), cellranger (= 1.1.0), png (= 0.1-7), ggplot? (=3.3.2),
rstudioapi (= 0.13)

Better Trials.

PHARMACEUTICAL COMPANIES OF



https://pharmaverse.github.io/tidytlg/main/index.html
https://cloud.r-project.org/web/packages/tidytlg/index.html

Reference

= All datasets are from Open CDISC dummy data (CDISCPILOTO01)

Better Trials.
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Thank you!
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