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What will you learn?

Today we focus on data import and manipulation

PK Data Overview
o Creating an R project for your work and Importing files
o RsNLME Dataset Structure
* Create a RsNLME dataset from CDISC SDTM
o DM —Demographics
o EX—Exposure
o PC-PK Concentrations
o VS —Vital Signs
* Useful R package dplyr functions for data wrangling
* Descriptive statistics
o Mean concentration by time
o Demography summary
* Exploratory graphics with ggplot2
o Concentration-time by subject
o Mean concentration-time by dose group

*

We will be assembling a script and
demonstrating some best practices for

this work
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Recap From Last Lecture

Creating an R project for your work

* Last week we covered how to create a new
project with RStudio GUI

Tip!

o“Ro

Create a project with right click in Windows

Name Type Size
B oMacpt SAS Xpo
E EXxpt 545 Xpo Folder
B oot ’ $ASXpo || Shortcut
By vspt 5/5/2022 7:53 PM SAS PO ¥ Microsoft Access Database
@ Bitmap image
3 Microsoft Word Document
View > @ SAS/ML Source Code
Sert by 7| BE Microsoft Access Database
Group by > i) Microsoft PowerPoint Presentation
Refresh [ Microsoft Publisher Document
Customize this folder... A RProject
E— @ Rich Text Format
Paste shorteut B S LcntingEm
Unda Copy CtrlsZ @) ODS Graphics Designer Connection File
P i ODS Graphics Editor
S Er e e £ SAS/IML Studio Program
5] Text Documen it
Give access to > B Microsoft Excel Worksheet
New > ; Compressed (zipped) Folder
Properties [

| R Studio Overview

* R Project

- File > New Project

New Prjact Wizaes

Create Project

R New Directory 5
Start 2 project in  brand new working directory

& Existing Directory 3
-d Associate a project with an existing working directory

Version Control 5
Checkout a project fram a version cantrol repasitory

Live Demo

i : . CERTARAD
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https://www.anthonyschmidt.co/post/2021-11-19-creating-a-

new-r-project-from-the-windows-context-menu/
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Recap from Last Lecture

Importing Files

e Lessond - R5tudio

File Edit Code View Plots Session  Build Debug Profile Tools  Help
R Studio Overview New File " b - Acains -
Mew Project...
* Importing Data Open File... Ctrl+0
- File > Import Dataset ~ Open File in New Column..,
- Import xls e — - {  Reopenvith Encoding.
Define NA o e Recent Files L4
. Import csv : Open Project...
Define col types _ : Open Project in Mew Session...
Copy code, update NA - : | Recent Projects *
argument : .
. . Import Dataset ’ From Text (base]...
- Importing data with .
7 nsrncd B From Text (readr)...
whitespace defimiter — = save Cutss
> g0 e Save As.., From Excel...
Save with Encoding... From SPSS...
Save All Ctrl+Alt+5
ave At From SAS...
Live Demo Compile Report... From Stata...
CERTARA® bk
—— - -
Print...
Close Chrl+W
Close All Ctrl+Shift+W
Close All Except Current Ctrl+Alt+Shift+W
Close Project
Quit Session... Ctrl+C

. CERTARAD



STDM Source Files

DM:

Demography Information

STUDYID DOMAIN USUBJID SUBJID  RFSTDTC RFENDTC RFXSTDTC RFXENDTC RFICDTC RFPENDTC DTHDTC DTHFL  SITEID AGE  AGEU SEX RACE ETHNIC ARMCD ARM
SMPSTDYPK DM SMPSTDYPE-000001 1 2021-03-02 2021-03-02 2021-06-13| 2021-03-01| 2021-07-04 123456 56 YEARE M WHITE HISPANIC OR LATING A Treatment Regimen A
SMPSTDYPK DM SMPSTDYPE-000002 2 2021-03-02 2021-03-02 2021-06-13| 2021-03-01| 2021-07-04 123456 45 M WHITE NOT HISPANIC OR LATING A Treatment Regimen A
SMPSTDYPK DM SMPSTDYPE-000003 3 2021-03-02 2021-03-02 2021-06-13| 2021-03-01| 2021-07-04 123456 51 M MNATIVE HAWAIIAN OR OTHER PACIFIC ISLAMDER NOT HISPANIC OR LATING A Treatment Regimen A
SMPSTDYPK DM SMPETDYPE-D00004 4 2021-03-02 2021-03-02 2021-06-13| 2021-03-01| 2021-07-04 123456 47 F WHITE NOT HISPANIC OR LATING A Treatment Regimen A
EX: Dosing Information
STUDYID DOMAIN USUBIID EXSEQ EXTRT EXDOSE EXDOSU EXDOSFRM EXDOSFRQ  EXROUTE VISITNUM VISIT EPOCH EXSTDTC EXEMDTC EXSTDY EXEMNDY
SMPSTDYPK EX SMPSTDYPK-000001 1 DrugA 5000 mg TABLET SINGLE DOSE ORAL 20 WEEK 1 TREATMENT 2021-03-02T08:00 2021-03-02T08:00
SMPSTDYPK EX SMPSTDYPK-000002 1 Drug& 5000 mg TABLET SINGLE DOSE ORAL 20 WEEK 1 TREATMENT 2021-03-02T08:00 2021-03-02T08:00 1 1
SMPSTDYPK EX SMPSTDYPK-000003 1 Drug & 5000 mg TABLET SINGLE DOSE ORAL 20 WEEK1 TREATMENT 2021-03-02T08:00 2021-03-02T08:00 1 1
SMPSTDYPK EX SMPSTDYPK-000004 1 Drug A 5000 mg TABLET SINGLE DOSE ORAL 20 WEEK 1 TREATMENT 2021-03-02T08:00 2021-03-02T08:00 1 1
SMPSTDYPK EX SMPSTDYPK-000005 1 Drug & 5000 mg TABLET SINGLE DOSE ORAL 20 WEEK 1 TREATMENT 2021-03-02T08:00 2021-03-02T08:00 1 1
PC: PK (PD) Sampling Information
STUDYID DOMAIN USUBJID PCSEQ PCREFID PCTESTCD PCTEST PCORRES PCORRESU PCSTRESC PCSTRESN PCSTRESU PCSTAT PCREASND PCNAM PCSPEC PCLLOG VISITNUM VISIT
SMPSTDYPK PC SMPSTDYPK-0O... 15001345670 ANDDT ANALYTE DRU... |BLQ ug/mL BLQ ug/mL BLUE BELL LABS | PLASMA LI 20 |WEEK1
SMPSTDYPK PC SMPSTDYPK-00... 2| 5001345671 ANDDT ANALYTEDRU... (881 ug/mL 861 .67 |ug/mL BLUE BELL LABS |PLASMA 01 20 |WEEK1
SMPSTDYPK PC SMPSTDYPK-0O... 35001345672 ANDOT ANALYTEDRU... |154 ug/mL 154 154 |ug/mL BLUE BELL LABS |PLASMA 01 20 |\WEEK 1
SMPSTDYPK PC SMPSTDYPK-00... 45001345673 ANDO1 ANALYTEDRU... |34 ug/mL M 34 |ug/mL BLUE BELL LABS |PLASMA 01 20 |WEEKA
SMPSTDYPK PC SMPSTDYPK-00... 5| 5001345674 ANDDT ANALYTEDRU... [30.2 ug/mL 302 30.2 |ug/mL BLUE BELL LABS | PLASMA 01 20 |WEEK1
SMPSTDYPK PC SMPSTDYPK-DO... 6 | 5001345675 ANDDT ANALYTEDRU... (313 ug/mL N3 31.3 |ug/mL BLUE BELL LABS |PLASMA 01 20 |WEEK1
SMPSTDYPK PC SMPSTDYPK-0O... 7| 5001345676 ANDOT ANALYTEDRLU... |25 ug/mL 25 25 |ug/mL BLUE BELL LABS |PLASMA 01 20 |\WEEK 1
SMPSTDYPK PC SMPSTDYPK-0O... 8| 5001345677 ANDOT ANALYTEDRU... |234 ug/mL 234 234 |ug/mL BLUE BELL LABS |PLASMA 01 20 |WEEK1
VS: Vital Sign Information
STUDYID lDOMAIN USUBJID WSSEQ WSTESTCD WSTEST WSPOS VWSORRES WSORRESU WSSTRESC VSSTRESM WSSTRESU WSSTAT WSREASND WSBLFL VSDRVFL VISITNUM VISIT EPOCH VSDTC VSDY
SMPSTDYPK VS SMPSTDYPK-000001 1 WEIGHT  Weight 95 kg 95 95 kg A 10 SCREENING SCREENING 2021-03-01 -1
SMPSTDYPK VS SMPSTDYPK-000001 2 WEIGHT  Weight 94 kg 94 94 kg 20 WEEK 1 TREATMENT 2021-03-02 1
SMPSTDYPK VS SMPSTDYPK-000002 1 WEIGHT  Weight 85 kg 65 65 kg ¥ 10 SCREENING SCREENING 2021-03-01 -1
SMPSTDYPK VS SMPSTDYPK-000002 2 WEIGHT  Weight 64 kg 64 64 kg 20 WEEK 1 TREATMENT 2021-03-02 1
SMPSTDYPK VS SMPSTDYPK-000003 1 WEIGHT  Weight 89 kg 69 69 kg Y 10 SCREENING SCREENING 2021-03-01 -1
SMPSTDYPK VS SMPSTDYPK-000003 2 WEIGHT  Weight 638 kg 68 68 kg 20 WEEK 1 TREATMENT 2021-03-02 1
SMPSTDYPK VS SMPSTDYPK-000004 1 WEIGHT Weight 60 kg 60 60 kg A 10 SCREENING SCREENING 2021-03-01 -1
SMPSTDYPK VS SMPSTDYPK-000004 2 WEIGHT  Weight 62 kg 62 62 kg 20 WEEK 1 TREATMENT 2021-03-02 1 q
SMPSTDYPK VS SMPSTDYPK-000005 1 WEIGHT  Weight 72 kg 72 72 kg ¥ 10 SCREENING SCREENING 2021-03-01 -1 C E RTARA
@




Demo — R Script Section 1: Import Data

# Section 1: Import Data —----
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A Note on R Data Objects

Some fundamentals to be aware of

A vector is the most basic data object in R
o There are six “types”, but for now we look at three
o Avector can only contain one data type
= Concept know as “atomic” vector

A matrix is collection of equal length vectors arranged
in a two-dimensional rectangular layout

o A matrix can only contain one data type

double

= ¥x<-c(1.1, 3.5,
> X
[1]1 1.1 3.5 2.7

= Typeof (x)

character

= x<—c(”treé","dog"j

2.7)
= X
[1] "tree”
> typeof (x)

"dog"

logical

= X=-C(T,F)

= X

[1] TRUE FALSE
> typeof (x)

[1] "logical”

[1] "double" [1] "character”
. T ”
A mixed vector will “coerce” to character
> Xx<-c{1.1, 3.5, 2.7, “doﬁ”, "cat", T, F)
= X
[1] "1.1™ "3.5" "2.7" “dog” “cat" "TRUE"™ “FALSE"
> typeof (x)
[1] "character”
matrix only one data type allowed
= x<-c(1.1, 3.5, 2.7) > x<-c(1.1, 3.5, 2.7)
> y<-c(4, 5.6, 6) = y=-c("tree”, "dog”, "cat™)
> z<-cbind(x,y) > Zz=<-chind(x,y)
- 7 = Z
Xy X
[1.,] 1.1 4.0 [1,] "1.1" "tree"”
[2,] 3.5 5.6 [2,] "3.5" "dog"
[3,] 2.7 6.0 [3,] "2.7" "cat”
> typeof(z) > typeof(z)
[1] "double"” [1] "character”

> class(z)
[1] "matrix” "array”

> class(z)
[1] "matrix” "array”
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A Note on R Data Objects (cont.)

Some fundamentals to be aware of

: : data frame
* A dataframe is collection of equal length vectors
arranged in a two-dimensional rectangular layout. o ML M AN
> y<-c("tree”, "dog", "cat")
o (a matrix) but.... > z<-data.frame(x,y)
> Z

o A dataframe can contain multiple data types

o Most commonly used data object for PMX type data 2 3.5 dog
> typeof (2) A “list” is an R object that contains
i elements of different types

[1] "data.frame”

* Atibbleis a data frame

o Tweaked to optimize performance in the tidyverse tibble
o Fewer “default” actions
= Never converts strings to factors or changes the names of variables : ;z:zé}é:ée%,s'l'diép, e
o More flexibility > z<-tibble(x,y)
H . # A tibble: 3 x 2
= Can use non-compliant column names (numbers, spaces in names) Yy
. . . RN <dbl> <chr>
= ..but need to reference these “non-syntactic” names with backticks L1 tree
. . . og
2.7 T
o Printing | . . - typeot (2)
= Will only display first 10 rows of large data objects (] e
™ Displays Column type [1] "tbl_df" "th1" "data.frame"”

= Color and font style enhanced display
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Let’s Create a RsNLME Dataset!
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Study Description

Basic Design and Source Data

. - -

° . 'ID _‘Time Amt Conc '.Age “Wei_ght Gender Race '.DoseGrp 1
150 SUbJeCtS 1 0 5000 0 56 94 Male WHITE 5000
1 0.25 0 8.612809 56 94 Male WHITE 5000
° 3 Treatment Groups 1 0.5 0 19.43682 56 94 Male WHITE 5000
. .. . 1 1 0 34.0067 56 94 Male WHITE 5000
o Single 5, 10, or 20 mg oral dose administered at time=0 : 2 S = e e
° . _ 1 3 0 31.29961 56 94 Male WHITE 5000
Serial blood samples for PK collected up to 24 hours post-dose g s e = o =
. . . . . 1 6 0 23.37618 56 94 Male WHITE 5000
{ ] .
Desired covariate information in dataset: > z A e I 5 =
. 1 12 0 14.67865 56 94 Male WHITE 5000
o Age, Weight, Gender, Race, Dose Group . = i = o P =
1 24 0 5.2962 56 94 Male WHITE 5000
2 0 5000 0 45 64 Male WHITE 5000
* Source data are SDTM “Standard Data Tabulation Model” | - e - ol A =L
! 2 0.5 0 47.62615 45 64 Male WHITE 5000
datasets ] 2 1 0 64.42828 a5 64 Male WHITE 5000
| 2 2 0 100.1783 45 64 Male  WHITE 5000
_I 2 3 0 92.56154 45 64 Male WHITE 5000
_! 2 4 0 65.26794 45 64 Male WHITE 5000
| 2 6 0 49.26316 45 64 Male WHITE 5000
| 2 8 0 60.28592 45 64 Male WHITE 5000
] 2 12 0 44.24852 45 64 Male  WHITE 5000
| 2 16 0 41.85031 45 64 Male  WHITE 5000
I 2 24 0 32.89788 45 64 Male WHITE 5000
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RsNLME Dataset Format Overview

Event by Event History of Dosing, Observations, and Covariate Values

P H “ ” D Time Amt Conc Age Weight Gender Race DoseGrp
Each row of the dataset is an “event o R 1 N N o

o Dosing Events — 1 0.25 0 8.612309 56 94 Male WHITE 5000

. —> 1 0.5 0 19.43682 56 94 Male  WHITE 5000

o Observation Events —> 3 1 0 34.0067 56 94 Male  WHITE 5000

oth ts ( iat | h tc.) 1 2 0 30.2288 56 94 Male  WHITE 5000

o er events (covariate value change, etc. N 5 2129061 6 a1 Male WHITE 5000

° Required Columns 1 a 0 24.97912 56 94 Male  WHITE 5000
1 6 0 23.37618 56 94 Male  WHITE 5000

o PK Model 1 3 0 23.51309 56 94 Male  WHITE 5000

L. | 1 12 0 14.67865 56 94 Male  WHITE 5000

= Al or Aa (amount administered central or extravascular) 1 16 0 9.073463 56 91 Male  WHITE 5000

. ] 1 24 0  5.2962 56 94 Male  WHITE 5000

= Time 2 0 5000 0 45 64 Male  WHITE 5000

= CObs (observed concentration) 2 0.25 0 30.40223 45 64 Male  WHITE 5000

2 0.5 0 47.62615 45 64 Male  WHITE 5000

o Emax or Linear Model 2 1 0 54.42828 45 64 Male WHITE 5000

. . 2 2 0 100.1783 45 64 Male  WHITE 5000

- C(independent variable) 2 3 0 92.56154 a5 64 Male  WHITE 5000

» Eobs (observed effect) 2 4 0 65.26794 a5 64 Male  WHITE 5000

2 6 0 49.26316 a5 64 Male  WHITE 5000

* Many optional columns 2 8 0 60.28592 45 64 Male  WHITE 5000
. ) ) 2 12 0 44.24852 a5 64 Male  WHITE 5000

o Steady state, additional, dose interval, rate, duration, > 16 o| a1.85031 a5 calMale  |WHITE 5000

mdy, blqg, etc. 2 24 0 32.29738 a5 64 Male  WHITE 5000

o Advanced options covered in a future lecture
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RsNLME is flexible on requirements for input data

Can use any column names you like (except
reserved)
Can use date-times as time variables

o No need to derive numeric times
Can use characters for variable values (e.g., M/F)
Up to 5 ID variables

o Analysis across multiple studies with repeating
ID’s?

= No problem, use Study and ID as ID variables
Dose information need not be integrated into
same dataset as observations
Covariate values can be missing in dataset
o Can “fill in” missing covariate data
= Carry forward
= Carry backwards
= Interpolate
RsNLME does not require time to be sorted
o Will sort automatically within ID

Caveats
* “Good data housekeeping” is critical to quality
analyses

o Flexible data requirements can allow you to work
in @ messy house

o Errors harder to see, unexpected results

* Suggested practice for new modelers
o Use derived actual times in your dataset

= 1stevent (usually a dose) is time=0, all subsequent
events relative to this

o Avoid long strings for character variables if present
= No spaces, abbreviate
Can always enhance labeling for displays
o Mind your units!

= e.g., dosein ug, concin ug/mL, time in hr will give
parameter units in mL and hr

CL=mL/hr, V=hr
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Common Data Manipulation Commands in dplyr

= df
ID Treatment Dose

SeleCt: = df %>% select(ID,Dose)
1 1 TRT A 3 s I:EL* DE'EE
2 2 Placebo NA 2 2 Na
3 3 10
3 3 TRET B 10 4 4 20
5 5 MA
4 4 TRT C 20
5 5 F'-l -ElCEI:I-D MNA filter: = df %% filter(Treatment '= "Placebo™)
ID Treatment Dose
1 1 TRT A 5
arrange: > df %=% arrange(Dose) g i IEIE ;g
ID Treatment Dose
1 1 TRT A 5
2 3 TRT B 10
3 4 TRT ¢ 20 mutate: > df %% mutate(DoseMCG = Dose®*1000)
4 2 Placebo NA ID Treatment Dose DOSeMCG
5 5 Placebo NA 101 TRT A 5 5000
2 2 Placebo NA, NA
= df %>% arrange(desc(Dose)) 3 3 TRT B 10 10000
ID Treatment Dose 4 4 TRT C 20 20000
14 TRT C 20 5 5 Placebo NA, NA
2 3 TRT B 10 -
101 TRT A 5
g g S:::EEEE :: |f e|se: = df ¥>% mutate(DoseMCG = if_else(Treatment!="Placebo™,Dose*1000, 0O))
- ID Treatment Dose DOoseMCG
1 1 TRT A 3 5000
df %=% rename( AMT" Dose) : 2 Placebo A o
. s r r =
rename: > 5 1 aemere Dlome n o
1 1 TRT A 5
> 2  placeho NA 5 5 Placebo NA 0
3 3 TRT B 10
4 4 TRT C 20
5 5 Placebo Na
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Combining Data From Different Objects

To merge dataframes, use a “join”

* Whatisa “join”?
* Have 2 dataframes, x and y
* Ajoin command says | want to add (merge) columns from dataframe y to dataframe x, matching on some key

* Example: dfx dfy dfxy
ID SWUM |TIME RESULT ID SHNUM] ACTTIME ID SHNUM| TIME RESULT JACTTIME
1 101 | 0.0 0.0 1 101 0.00 1 101| 0.0 0.0 0. 00
1 102| 0.5 29. 8 1 102 0.58 1 102| 0.5 29.8 0. 58
1 103| 1.0 119.1 1 103 1.16 Join X, Y by ID and SNUM 1 103 1.0 119.1 1.16
1 104 | 2.0 95.3 1 104 2.32 1 104| 2.0 95.3 2.32
1 105| 4.0 71.5 1 105 4. 64 1 105 4.0 1.5 4.64
1 106| 8.0 35.7 1 106 9.29 1 106| 8.0 35.7 9. 29
1 107 |12.0 17.9 1 107 13.93 1 107112.0 17.9 13.93

Joins add columns from y to x, matching rows based on the keys:

o inner_join(): includes all rows in x and y
o left_join(): includes all rows in x

o right_join(): includes all rows iny

o full_join(): includes all rows in x ory

CERTARAD



Joins add columns from Y to X, matching rows based on keys

General dplyr merging syntax: join(X, Y, by=key(s))

X Y Add from Y to X
= dfl dfz
. .. ID Treatment I0 Dose inner_join(dfl,df2,by="1D")
¢ Inner_JOIn 1 1 TRT A 1 5 ID Treatment Dose
2 2 Placebo 3 10 1 TRT A 5
inner join(x, ¥) o Only keep rows where key 3 3 T B s 3 =T B 10
- : : 4 TRT C 20
exists in both X and Y N & 40
- dfl dE> full_join(dfl,df2,by="1D")
° 101 ID Treatment ID Treatment Dose
full_join | D reaTenT 10 oose g |reatremt Dost
o Keeps all rows from X and Y 2 2 Placebo 3 10 2 Flacebo e
full join(x, y) 3 3 TRT B 4 20
- 4 4 TBET € 6 40 4 TRT C 20
6 <MA 40
Lo = dfl dfz left_join(dfl,df2,by="1ID")
o IEft_JOIﬂ ID Treatment ID Dose ID Treatment Dose
11 TRT A 1 5 1 TRT A 5
o Keeps all rows from X 2 2 Placebo 3 10 2 Placebo nNa
3 3 TRT B 4 20 3 TRT B 10
left join(x, y) o Most Commonly used join 4 4 TRT C 5] 40 4 TRT C 20
5 5 Placebo 5 Placebo  Na
> dfl dfz right_join(dfl,df2,by="1ID")
ID Treatment I0 Dose ID Treatment Dose
1 1 TRT A 1 5 1 TRT A 3
° i i0i 2 2 Flacebo 2 10 3 TRT B 10
right_join 2 2 aceno oW ; TRT S 10
4 4 TRT C 6 NA 40
right join(x, y) o Keeps all rows fromY DT aTc 6 40 <NA>
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Reshaping

Pivot wider and pivot longer

* pivot_longer makes datasets longer * pivot_wider makes a dataset wider by
by increasing the number of rows increasing the number of columns and
and decreasing the number of columns. decreasing the number of rows

= dfx
> df ) ID TIME RESULT
# A tibble: 3 x 8 1 1 0.0 0.0
iDp 0T T0.57 1 T2 - 8T T12” 2 1 0.5 27.1
<dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbi> 3 1 1.0 108.3
4 1 2.0 86.7
1 0 27.1 108. 86.7 65 32.5 16.3 < 1 10 65.0
2 g 21.6 86.5 6£9.2 51.9 25.9 13 5 1 8.0 33,5
3 0 22.2 88.9 771.1 53.3 26.7 13.3 7 112.0 16. 3
= df %% pivot_longer(!ID, names_to = "TIME", values_to = "RESULT") 8 2 0.0 0.0
# A tibble: 21 x 3 io ; {11.3 éﬁ'?
0 T ResuT 130 83
<gf x> <cfirx  <dbix 12 2 4.0 51.9
10 0 13 2 8.0 25.9
1 0.5 27.1 14 2 12.0 13.0
11 108. 15 3 0.0 0.0
1 3 Q.5 22.2
i i gg 7 17 3 1.0 B88.9
18 3 2.0 71.1
18 32.5 19 3 4.0 53.3
112 16.3 20 3 B.O 26.7
20 0 21 3 12.0 13.3
7 0.5 21.6 > c_jﬁf.%}% Pi:ot__wider(‘id_co'ls = ID, names_from = TIME, values_from = RESULT)
51 86.5 =.—«-1J:J'|E;:p>‘18‘ . . o
- ) " D Q 0.3 1 2 4 8 12
i . with 11 more rows <dbl> <dbl> «dbl> <adbl> <dbl> «dbl> <dbl> <dbl>
1 g 27.1 108. 86.7 65 32.5 16.3
2 g 21.6 86.5 69.2 51.9 25.9 13
3 g 22.2 88.9 71.1 53.3 26.7 13.3
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Demo — R Script Section 2: Dataset Preparation

# Section 2: Dataset Preparation —----

CERTARAD



Tables in R : gtsummary or flextable?

* gtsummary tables offer most Print Engine  Function HTML PDF RTF Word
comprehensive functionality, combining
data summary operations with table output gt as_gt()

o Lacks output support across all core types
o Only support for one grouping variable flextable as_flex table()

* flextable does not perform data
summary operations, simply converts as huxtable as_hux_table()
is data.frame to table output

DROCNORONBHD
DRONONGNGN >
DNOCNONCRON >
DHOCHNONONINO

o flextable does support all core output kableExtra as_kable extra()
types however
®* More complex data summary operations kable as_kable(),
should be handled with dplyr, then
convert the resulting data.frame toa tibble as_tibble()
flextable object
* gtsummary table objects can also be Key
converted to f1extable, allowing you to Output fully supported
export the table to d|fferent Output types @ Formatted output, but missing indentation, footnotes, spanning headers

@ Mo formatted output

@ Qutput not supported

Under development C E RTARA?



Demo — R Script Section 3: Descriptive Statistics Tables

# Section 3: Descriptive Statistics Tables —---—-
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Exploratory Data Analysis with ggplot?2

®* One of the core strengths of R is support for data visualization

* Many plotting packages to choose from:
o BaseRe.g,plot (), hist()
o lattice
o ggplot?2
o Pharmacometric visualization packages

xposed, xpose, Certara.Xpose.NLME, ggcertara

* ggplot2 offersthe most comprehensive plotting functionality in R

e Start with ggplot(), supply dataset and aesthetic mappings with aes(), then add
layers, and optionally split plots (facet) by one or more columns with discrete

values.
</>
o aes o layers
. *  geom_point() ggplot (data, aes(x,y)) +
.y * geom_line() geom point ()
° Color o geom_bar
* group
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Demo - R Script Section 4: Exploratory Data Analysis

# Section 4: Exploratory Data Analysis —----
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Questions
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