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Checklist

v/ Install recent R release

I am on version 4.2.1

v/ Install RStudio

I am on version 2022.12.0+4353

v/ Install packages

install.packages(c("gtreg", "gtsummary", "tidyverse", "labelled", "usethis"))

v/ Ensure you can knit Rmarkdown files
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Overview



gtreg

https://shannonpileggi.github.io/gtreg/

[gtreg} is built on

[gtsummary} is built on

{ot}
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{gtreg} overview

adverse events other
thl _ae count()

{gtl’eg} thl_ae() tbl_reg_summary()
f : tbl_ae_focus() tb1—115t1n§()
unctions add_overall() style_xxx(

modify header()
modify spanning_header()
{gtsummary} modify footnote() ﬁ
modifications FRtREINS {gtreg} selectors

italicize levels()

all_ae_cols()
all overall cols()
all_unknown cols()

all _cols_in_strata()

: as_gt() default
{gtsummary} . as_flex_table()
exports . as_kable_extra()

: as_hux_xlsx()
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About adverse events



Adverse events

patient_id trt system_organ_class adverse_event grade drug_attribution
D1 Drug B Blood and lymphatic system disorders Anaemia 4  Unrelated
D1 Drug B Blood and lymphatic system disorders Increased tendency to bruise 5 Unrelated
D1 Drug B Blood and lymphatic system disorders Increased tendency to bruise = Unlikely
D1 Drug B Blood and lymphatic system disorders Thrombocytopenia 1 Probably
D1 Drug B Blood and lymphatic system disorders Thrombocytopenia 3 Definite

» An adverse event (AE) is a medical issue that occurs during the
course of treatment or observation.

» AEs are classified according to a hierarchy, and we typically report
lower level terms within a system organ class.

o AEs also record severity / grade and likelihood of attribution to
treatment.
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Summary table challenges

patient_id trt system_organ_class adverse_event grade drug_attribution
D1 Drug B Blood and lymphatic system disorders Anaemia 4  Unrelated
D1 Drug B Blood and lymphatic system disorders Increased tendency to bruise 5 Unrelated
D1 Drug B Blood and lymphatic system disorders Increased tendency to bruise = Unlikely
D1 Drug B Blood and lymphatic system disorders Thrombocytopenia 1 Probably
D1 Drug B Blood and lymphatic system disorders Thrombocytopenia 3 Definite

» Subjects experience multiple adverse events.
» Not all enrolled subjects experience an adverse event.

» The percent of subjects experiencing specific AEs is of interest;
typically AEs are counted by maximum grade per event per subject.

» Multiple AE tables are often required (treatment emergent AEs, AEs
on specific treatment cycles, serious AEs, etc.).
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Counting by maximum grade

patient_id system_organ_class adverse_event

ID 1 Blood and lymphatic system disorders Anaemia

D1 Blood and lymphatic system disorders Increased tendency to bruise
D1 Blood and lymphatic system disorders Increased tendency to bruise
ID 1 Blood and lymphatic system disorders Thrombocytopenia

ID 1 Blood and lymphatic system disorders Thrombocytopenia

Introducing {gtreg}
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Counting by maximum grade

Patient ID System Organ Class Adverse Event Grade
Term 1

ID 1 Blood and lymphatic system disorders Anaemia 4
Term 2

ID 1 Blood and lymphatic system disorders Increased tendency to bruise 5

ID 1 Blood and lymphatic system disorders Increased tendency to bruise 4
Term 3

ID 1 Blood and lymphatic system disorders Thrombocytopenia 1

ID 1 Blood and lymphatic system disorders Thrombocytopenia 3
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Counting by maximum grade

Patient ID System Organ Class Adverse Event Grade
Term 1

ID 1 Blood and lymphatic system disorders Anaemia 4
Term 2

ID 1 Blood and lymphatic system disorders Increased tendency to bruise 5

D1 Blood and lymphatic system disorders Increased tendency to bruise 4
Term 3

ID 1 Blood and lymphatic system disorders Thrombocytopenia 1

ID 1 Blood and lymphatic system disorders Thrombocytopenia 3

Similar logic applies when counting by severity (e.g. mild, moderate,
severe) - if stored as a factor, the highest factor level is retained
(severe).

Introducing {gtreg}
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First adverse event tables



Data

Adverse Events

df adverse events

* 10 unique subjects

Patients

» multiple rows per subject

patient_id trt

D1 Er”g
D1 E“"g
D1 E“"g
D1 Emg
D1 E”"g

system_organ_class

Blood and lymphatic system
disorders

Blood and lymphatic system
disorders

Blood and lymphatic system
disorders

Blood and lymphatic system
disorders

Blood and lymphatic system
disorders

adverse_event

Anaemia

Increased tendency to
bruise

Increased tendency to
bruise

Thrombocytopenia

Thrombocytopenia

grade drug_attribution any_complication grade3_complication

4

.

—
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Unrelated

Unrelated

Unlikely

Probably

Definite

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

TRUE
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Variable labels

e A variable label is an attribute of a variable in a data frame.

» Where applicable, variable labels (not variable names) are printed in
{gtsummary} and {gtreg} tables.

e The example data in {gtreg} comes with variable labels; you can also
create your own via labelled: :set variable labels().

str (df_pat ient_characterist ics) View (df_pat ient_characteristics)

tibble [100 = 7] (53: thl_df/tb]/data. frame) g
§ patient_id : chr [1:100] "1D 1" “ID 2" "ID 3" "ID 4" ... : i
o~ atee(*, "label™)= chr "Patient ID"

. . n wom wow "o " * patiest id drt age marker satur discantinusd aoff trt ae
: I.I-Eta't'tr(“'. ":IaE:'Ir"E.EEE]"TE:::?mEn: Err:jipﬁ Brug B "Drug 8% ... Fatieat 10 Teven Greup Pettechge  BokgielMake  SudyStina Discorsiued from Sudy O Trewvnent Acerse Event
§ age tonum [1:100] 28 47 39 45 58 42 57 23 41 49 ... L EngB = SIS fivciae Bt iz S red Bl tion
.~ attr(¥, "label")= chr "Patient Age" 162 Orugk hd FTHEH | Completad Shudy | Ho
§ marker oonum [1:100] 4.81 7.71 6.45 6.32 5.79 ... 103 gk i S4TI9 Complated Sy | Ho
Lo—ater(*, "label™)= chr "giological Marker” i B Brug b a5 L9 Subject Werdew | Yo
§ status ¢ Factor w/ 6 levels "Completed Study”,..: 2115414262 ... sl o O P 5785203 Physicien Daciinn | Yo
- attr(*, "label™)= chr "Study Status” - o " S5 | Complind Sudy | e
§ discontinued: chr [1:100] "ves" "Mo" "No" "ves" ... = = = -
.~ attr(*, "labe1™}= chr "Discontinued from Study” L [l Dnug & it bk (i bl i
$ off_trt_ae : chr [1:100] “"Intestinal dilatation™ MA NA NA ... & DB Dy SABING  Achvaris Ewenl ek Iritestinal dilatatizn
— attr(¥, "label™)= chr "Off Treatment Adverse Event" 2] Drugh a1 SATGIE Aelive b
1w o Drug & a 5421306 Ackoarsa Evint i | diltat

Shireng 163 10001 100 gntres, 7 okl cakamns
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First adverse event tables

adverse events other

thl ae count()

{gtreg} tbl_aefﬁ
functions Lo

tbl_reg_summary()
thl_listing()
style xxx()

modify header()
modify spanning_header()
{gtsummary} modify_footnote() ﬁ

modifications {gtreg} selectors
italicize levels()

all_ae_cols()
l all overall cols()
all_unknown cols()

all _cols_in_strata()

html: as_gt() default
{gtsu mmary} word: as_flex_table()

e)(ports pdf: as_kable_extra()

excel: as_hux_xLlsx()
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tbl_ae_count()

e Count all AEs (not by maximum grade).

Code | Table Data

| df adverse events |>
2 Ebl_ae_cgunt{
' ae = adverse_event,
soc = system organ class,
by = grade
)

Introducing {gtreg}
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tbl_ae()

» Count AEs per subject by maximum grade.

Code | Table Data

df adverse events |>
tbl ae(
id = patient id,
ae = adverse_event,
soc = system organ class,
by = grade

Introducing {gtreg}
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tbl_ae()

» Count AEs per subject by maximum grade.

e Supply id df to achieve subject denominator.

Code | Table Data

df adverse events |>
tbl ae(
id = patient id,
id df = df patient characteristics,
ae = adverse event,
soc = system:organ_class,
by = grade

Introducing {gtreg}
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tbl_ae() with strata

Code | Table Data

1 df adverse events |>

2 tbl ae(

3 id = patient id,

4 id df = df patient characteristics,
5 strata = t;t, N

6 ae = adverse event,

7 soc = system organ class,

8 by = grade

Introducing {gtreg}



tblLae_focus()

e Count dichotomous AE attributes via include.

e Supply id df to achieve subject denominator.

Code | Table Data

df adverse events |>
Ebl_ae_fgcus{
id = patient id,
id df = df patient characteristics,
ae = adverse event,
soc = system organ class,
include = c(any complication, grade3 complication)

Introducing {gtreg}
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Modified adverse event tables

adverse events other
tbl ae count()

{gtreg} thl_ae() tbl_reg_summary()
f . tbl_ae focus() thl_listing()
UNCtions [Ngeeite style_xxx()

modify header()
modify _spanning_header()
{gtsummary} modify_footnote() ﬁ
modifications FRtRESNS {gtreg} selectors

italicize_levels() all_ae_cols()

all overall cols()
all_unknown cols()

all _cols_in_strata()

: as_gt() default
{gtsummary} . as_flex_table()
expor’[s . as_kable_extra()

: as_hux_xlsx()
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tblLae() with add_overall()

See documentation for more add _overall() functionality.

Code @ Table Data

—

df adverse events |[>
tbl ae(
id = patient id,
1 id df = df patient characteristics,
strata = trt,
ae = adverse event,
) soc = system organ class,
8 by = grade
) >
10 add overall (across = 'by') [>
11 bold_labels()

U
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tbl_ae() with modified headers

Code | Table Data

[

df adverse events |>
tbl ae(
id = patient id,
id df = df patient characteristics,
strata = t;t, N
ae = adverse event,
soc = system organ class,

by = grade
) 1>
add overall (across = 'by') |>

bold_labels[) | >
modify header(
all:ae_cols[) ~ "F*Grade {by}**"
) %5>%
modify spanning header (
all ae cols(TRUE, TRUE) ~ "**{strata}** \nN = {n}"
)

Introducing {gtreg}
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Table modifications
https://shannonpileggi.github.io/gtreg/articles/table-modifications.html

Use modify header() and modify spanning header() with all _

column selectors.

to

Adverse Event

Blood and lymphatic system disorders

Anaemia

Increased tendency to bruise

Iron deficiency anaemia

Thrambocytapenia
Gastrointestinal disorders

Difficult digestion

Intestinal dilatation

Myachosis

Mon-erosive reflux disease

Pancreatic enzyme abnarmality

Introducing {gtreg}

Unknown

1(10)

1 2 3 4 5 Ovenll
— 1015 —  2(20) 7(70) 10(100)
—  — 2Q0 1010) 330) 7(70)
—  —  — 4{40) 2(20) 5(60)
1010) 220 —  2(20) 2(20) 7 (70)
— 1(10) 3(30) 1{10) 440) 9(30)
— —  —  4{40) &(60) 10(100)
10100 — — 3(30) 1(10) 5(50)
200 10000 — — 1(10) 4(40)
— 3(30) 1(10) 1(10) 3(30) 8(80)
4400 —  — 3(30) 3(30) 10(100)
20200 100 2200 2 (200 1(10) 8 (80)
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Other tabling functions

adverse events other
thl_ae count()

{gtreg} FE e tEH?EEiﬁTﬁ”U
. bl f - 15
functions [ e style_xxx()

modify header()
modify spanning_header()
{gtsummary} modify footnote() ﬁ

modifications FRtRESNS {gtreg} selectors

italicize levels()

all_ae_cols()

all overall cols()
all_unknown cols()
all _cols_in_strata()

: as_gt() default
{gtsummary} : as_flex_table()
exports . as_kable_extra()

: as_hux_xlsx()
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tbl_reg_summary()

Create summary tables with standard regulatory formatting.

Code | Table Data

df_patient_characteristics [ >
tbl reg summary (
by = trt,
include = c(marker, status)
) =
bold labels()

Introducing {gtreg}
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tbl_listing()

A fancy ¥ way to print grouped data.

Code | Table Data

1 df_adverse_events | >
2 head(n = 10) |=>
' select (system organ class, adverse event, grade, drug attribution, patient id)
arrange (adverse event, desc(grade)) |>
tbl listing(
group by = system organ class
) 1>
bold_labels()

Introducing {gtreg}
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tbl_listing() extensions

Remember this table?

Table = Code Data

Patient ID System Organ Class Adverse Event Grade
Term 1

ID 1 Blood and lymphatic system disorders Anaemia 4
Term 2

ID 1 Blood and lymphatic system disorders Increased tendency to bruise 5

ID 1 Blood and lymphatic system disorders Increased tendency to bruise 4
Term 3

ID 1 Blood and lymphatic system disorders Thrombocytopenia 1

ID 1 Blood and lymphatic system disorders Thrombocytopenia 3

Introducing {gtreg}
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Table shells

adverse events other

{gtreg} FEEE tb1_reg_summary()
thl _ae_focus() tbl listing

functions g style_xxx()

modify header()
modify spanning_header()
{gtsummary} modify_footnote() ﬁ

modifications EEREIEe {gtreg} selectors
italicize levels()
all_ae_cols()

all overall cols()
all_unknown cols()

all _cols_in_strata()

: as_gt() default
{gtsummary} . as_flex_table()
exports . as_kable_extra()

: as_hux_xlsx()

Introducing {gtreg}
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Strategy

https://shannonpileggi.github.io/gtreg/articles/table-shells.html

Table shells can be generated for any tbl ae() and
tbl reg summary() by:

1. Create dummy data or use your own data.

2. Pass the data to your function of choice.

3. Overwrite the statistic(s) shown to a fixed character string by
implementing the style xxx() function in the digits argument.

style_xxx(B:ll)

[1% " u " u n U ”
[1] “xx™ “xx™ “xx™ “xx
Style_xxx(B:ll, width = 4, digits = 1)

" ou nou

[1] “xx.xX" “xx.x" “xx.x" “xx.x"

Introducing {gtreg}
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Uniform shell for tbl_ae()

Code

Table Data

[

df_adverse_events |>
tbl ae(

)

id = patient id,

id df = df patient characteristics,
strata = t;t, N

ae = adverse event,

soc = system organ class,

by = grade,

digits = style xxx,

zero symbol = NULL

| >

bold labels() [>

modify header(all ae cols() ~ "**Grade {by}**") %>%
modify spanning header(all ae cols(TRUE, TRUE) ~ "**{strata}**

\nN = xx")

Introducing {gtreg}
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Custom shell for tbl_ae()

Code | Table Data

1 df adverse events |>

2 tbl ae(

3 id = patient id,

4 id df = df patient characteristics,

strata = t;t, N

6 ae = adverse event,

J soc = system organ class,

8 by = grade,

9 digits = list(
10 style xxx, # style for n
11 function(x) style xxx(x, width = 4, digits = 1) # style for %
12 ) s

13 zero symbol = NULL

14 ) >

15 bold_labels() | >

16 modify header(all ae cols{() ~ "**Grade {by}**") %>%

17 modify:spanning_h;adgr(all_ae_cols(TRUE, TRUE) ~ "**{strata}** \nN = xx")

Introducing {gtreg}
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Exporting options

https://shannonpileggi.github.io/gtreg/articles/output-gtreg.html

adverse events other
th1l_ae_count()

{gtreg} tbl ae() tbl_reg_summary()
f _t. tbl ae focus() thl_listing()
unctions add overall() style_xxx()

modify_header()
modify_spanning_header()
{g’[summary} modify footnote() q

modifications [FRNENe {gtreg} selectors
italicize levels()
all_ae_cols()

l all overall cols()

all _unknown cols()
all _cols in_strata()

as_gt()
{gtsummal’y} ;;_ﬂex_table( )
exports as_kable_extra()

as_hux_xUsx()

Introducing {gtreg}
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Exporting options

html

word

excel

pdf

Introducing {gtreg}
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tablel <- df_adverse_events [ >
tbl ae(
id = patient id,
d df = df_pgtient_charaeteristics
e = adverse event,
soc = system organ class,
by =
) >
modify_header{
all ae cols() ~ "**Grade {by}**"
) >3
bold_labels()

W -

1

U

grade

tabhlel

Adverse Event

Blood and lymphatic
system disorders

Anaemia

Increased tendency to
bruise

Iron deficiency anaemia
Thrombocytopenia

Gastrointestinal disorders
Difficult digestion
Intestinal dilatation
Myochosis

Naon-erosive reflux
disease

Pancreatic enzyme
abnormality

Introducing {gtreg}

Grade

1(1.0)

2 (2.0)

4 (4.0

2 (2.0)

Grade

1(1.0)

N =100

Grade
3

2(20)

2(2.0)

Grade
4

4 (4.0

2(2.0)
1(1.0)
4 (4.0

3(3.0)

1(1.0)

3(3.0)

Grade

7(7.0)

3(3.0)

2(2.0)

2 (2.0)
4(40)
6 (6.0)
1(1.0)
1(1.0)

3(3.0)

3(3.0)

1(1.0)



Thank you!

B {gtreg} website
https://shannonpileggi.github.io/gtreg/
S {gtreg} installation

I # install from CRAN

2 1install.packages("gtreg")

3 # or install development version from github

4 devtools::install github("shannonpileggi/gtreg")

©) {gtreg} issues
https://github.com/shannonpileggi/gtreg/issues

@ {gtreg} feature requests or questions: ask on
https://github.com/shannonpileggi/gtreg/discussions

Introducing {gtreg}
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