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What does learning R mean to You?

Keywords, Syntax, File & Variable References
One Line R Commands are Powerful
Show and Tell: Showcase R Flavors

sort(unique(csv_file[,56]))

adsl$sexn[adsl$sex=="m"] <- 1 adsl$sexn[adsl$sex=="f"] 
<- 2 

dm_ex <- left_join(dm, ex, by = "usubjid")

In CSV file, Unique and then Sort by Column # 56

In ADSL, assign numeric values to SEXN variable based on SEX values

Create DM_EX by Left Joining DM and EX by USUBJID



R Programming is Not for Everyone
Programmer’s Toolbox

Very Technical
    
• Short-cut language 

since one-line R 
commands are 
concise

• Similar to SAS’s 
advanced macros

• Syntax is not 
intuitive since need 
to remember 
keywords and 
syntax

R-Guru Webinars
• Unique Content
• Answers to be Productive



Why Should You Learn R?

• Large Pharma are developing R packages
• Pharma and R Conferences 
• CROs are providing R Training to better  
    prepare their teams
• SAS Tools Integration with R
• CDISC recognizes R
• PhUSE SDE R Webinars
• FDA installed R
• New R Programming Position Requirements



• Avoid the Steep Learning Curve

• Apply R Best Practices

• Leverage R Cheat Sheets

• Learn Pharmaverse R packages

• Read on-line R books and blogs 5
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• Steep learning curve since R is a very technical language and 
requires remembering R syntax

• Have a plan to apply hands-on simple R examples

• Use a mentor to address challenges and questions since 
debugging is very difficult

• Learn common R packages & function from Tidyverse & DPLYR

• Stay focused and not get distracted with matrices or statistical 
modeling
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How can You be Ready for R?



R has functions to import data, process data and output results!
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Avoid the Steep Learning Curve



Objects in Memory
The Final Frontier

Tidyverse is a Validated 
and Popular R Package!

Most all Features
• Import Data
• Data Manipulation
• Program Language
• Visualize, Statistical Models
• Publish, Web Applications



R Structure, Rules and Scope

Objects      Data Types    Functions           Reference         Packages 

Vectors             Number Create/Display New Object  Variable Name                     Base
Data Frames         Integer Derive Variables         Variable Position                  CRANE +
Data Table            Character Combine Values               TIDYVERSE +
Factors             Date Convert Objects               Clinical Trials
Lists             Logical  Create/Display User Defined              Plots (ggplot)
Matrix             Expression Data Reporting                   Shiny (Web Dashboard)
Arrays             Raw Create/Display Data Frame               Data.Table

  Create/Display Metadata    
   RandomNames

  Create/Display Templates    
   SASSy (SAS Programs)

  Transform Data     
   Sample Data     
   PLOTLY

  Function Variables
  Format Variables
  Data Integrity Checks
  Importing/Exporting Data

R is a 
‘Syntax and 

Function’ based 
Language



R Data Object Process Flow: Validated R Packages

R-Symbol
 <-, %>% 

(Assignment)

Create New 
Objects 

(Output)

R-Function 
(Purpose)

(Source 
Objects

Or 
Parameters)

One ‘Function’ Away
my_data <- cbind(usubjid, age, date, in_study)
New_R_Object <- R_Function(R_Objects)

R_Function(Parameter 1, Parameter 2, etc.)
R Keyword(Existing R_Objects)     

Requires Valid Object Names, Symbols, Functions, Parameters and Objects

Assure open and closed brackets: [], (), ‘’. Close bracket defines end of 
R-command. %>% saves time from creating intermediate objects.



Understanding R Programming

• Import Data (CSV, Excel, Text, Datasets)
• Metadata Properties (name, label, length)
• Load R Dataframes

• Add / [Subset Condition] / Sort Records

• [Drop / 
Keep / 
Rename] 

• $ Variables

• Create $ Variables
• Update $ Variables
• Numeric Derivations
• String Operations
• Conditional Processing

%>% combines R-commands, Variables are Index Referenced

R has most all SAS operations
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Learn and apply from task examples of simple R functions with default 
parameters

Basic R Examples with comments

R Exercises for each type of Task
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How is R Similar to SAS?

R is a Programming Language: Process, Order, Logic & Comments



• SAS dataset options are direct variable and record references in R. 
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Avoid the Steep Learning Curve

• Logic and Complex Variables

• Piping, %>% to concatenate R functions 
     (Select, Mutate, Filter, Arrange) 
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R-Guru.com is a Resource Hub for SAS Programmers 
Site Map and Best Practices Checklist



R-Guru Best Practices Mind Map

R 
Programming

Setup

Process 
Data 

Frames
Summarize 

Data

Packages: Tidyverse, DPLYR, STRINGR, 
READR, READXL, HAVEN, Hmisc, 

LUBRIDATE, GT, GTSUMMARY & GGPLOT2 

Advance

Process 
Variables

Input 
Data

Output 
Type

Output 
Results

System Variables and Values

LoopsUser 
Functions

R 
Markdown

https://www.storybench.org/getting-started-with-tidyverse-in-r/
https://nyu-cdsc.github.io/learningr/assets/data-transformation.pdf
https://r-guru.com/resources/R%20Downloads/stringr%20chars.pdf
https://medium.com/r-tutorials/r-functions-daily-read-csv-3c418c25cba4
https://readxl.tidyverse.org/articles/cell-and-column-types.html
https://haven.tidyverse.org/reference/read_sas.html
https://rdrr.io/cran/Hmisc/
https://evoldyn.gitlab.io/evomics-2018/ref-sheets/R_lubridate.pdf
https://gt.rstudio.com/reference/gtsave.html
https://r-guru.com/resources/R%20Downloads/gtsummary.pdf
https://r-guru.com/resources/R%20Downloads/ggplot2%20visual.pdf


R Setup Input Data

Process 
Data Frames

Process 
Variables

R-Guru Best Practices Checklist

Missing 
Values

Summarize 
Data

Output 
Type

Output 
Results

Data 
Input

Data 
Summary

Data 
Processing

Output 
Results



R Setup
Common 

Packages, df$var, 
df[r,c], %>%

Directories & 
Path Names

Input Data Excel & SAS 
Datasets

Descriptive 
Statistics

Process 
Data Frames

names(df) <- 
tolower( 

names(df) )

Copy, Join, 
Query, Append 

& Transpose

Process 
Variables

R-Guru Best Practices Checklist for Data Input & Processing

Filter, Select, 
Mutate & 

Order

Functions: Type, 
Strings, Num & 

Dates



System 
Variables 

and Values

row_number(), 
nrow(), ncol()

Missing Values        
NA, ‘.’, ‘ ‘

Summarize 
Data

group_by(), 
rowwise() & 

Overall

N, Min, Max 
& Sum

Output 
Type

Data Frame, 
Excel & SAS 

Dataset

RTF, PDF & 
HTML

Output 
Results

R-Guru Best Practices Checklist for Data Summary & Output

Lists, Tables & 
Graphs

Statistical 
Modeling
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R-Guru Cheat Sheet is for SAS Programmers
Download at R-Guru.com



21

How is R Similar to SAS? 
R-Guru Cheat Sheet: Compare and Contrast R and SAS
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R-Guru Cheat Sheet is for SAS Programmers
Compare and Contrast Common R Functions
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R-Guru Cheat Sheet is for SAS Programmers
Debugging R: Syntax, Logic, Data



For the first time in pharma history, there is collaboration between 
pharma companies and industry to build Pharmaverse R packages
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Pharmaverse, the New Frontier



Pharmaverse R packages are developed and validated by top pharma 
companies.  These R packages help ‘jump start’ the process!
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Pharmaverse, the New Frontier
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R for Clinical Study Reports and Submission
https://r4csr.org
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• Benefits: Impact Analysis, Data Transparency

• Create Shiny App in Days instead of weeks or months 
with SAS

• Enable Rapid Data Visualization
• Data Queries / Lists / Detail / Summary Graphs / 

Stats / Tables

• Interactive Tables, Lists and Graphs

• Fosters collaboration and communication among clinical 
team 

• R Shiny Submission Packages for interactive reviews
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R-Guru.com is a Resource Hub for SAS Programmers
R Cheat Sheets, Books and Blogs, Pharmaverse
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R-Guru is for SAS Programmers Looking to make smooth transition to R

Keyword Search and 
Header Links: Every Page

Navigation for Learning: Left 
to Right and Top to Bottom
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R-Guru.com: 
Over 100 Common R FAQs
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R-Guru.com: Introduction to R 
Webinars

GuptaProgramming@gmail.com


