
©2022 Laboratory Corporation of America® Holdings   All rights reserved. 

Generating Statistical 
Figures for Regulatory 
Submission: Comparison 
of SAS vs. R
Girija Manohar Javvaji and Sivasankar Konda
Labcorp Drug Development

P a p e r  D V 0 5



2©2022 Laboratory Corporation of America® Holdings   All rights reserved. 

Abstract
Statistical graphs are the essential component of the clinical trials that are included in the submission package to the regulatory 
agencies. As we all know, R language is being adopted in pharmaceutical companies along with the traditional SAS (which is still in 
use). In this paper, we would like to discuss some of the prominent clinical graphs such as Forest plot, Kaplan-Meier plot, Waterfall 
plot, Swimmer Lane plot and Multipanel plot using both SAS and R. A side-by-side comparison of the above graphs in SAS and R 
using their respective syntax, key differences and features that are available in both languages are highlighted in this paper. 

Introduction
When we have the knowledge and software available for both SAS and R, we have the luxury to choose them based on the graphs 
that we need to plot. With the upgraded versions of Graphic Template Language (GTL), SAS is getting user friendly to accomplish 
the desired high-quality clinical graphs, while R is open source and easy to adapt. The ggplot2 package from R is a robust library 
that has the features to plot most of the clinical graphs. Additionally, there are many dedicated R packages to create specific graphs 
such as ‘survival’ for Kaplan-Meier and ‘forestplot’ package for Forest plots, and there is scope to create more advanced 
customized plots in the future. In this paper we will take a closer look at the following types of graphs.
• Forest plot
• Kaplan-Meier
• Waterfall/Swimmer Lane plot
• Multipanel plot

We are using GTL for SAS, which might be embedded in macros. For R, we are covering all the graphs using mostly the ggplot2 
package. We will distinguish outputs using the two factors of Time and Quality.
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Data for Forest Plot
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Forest Plot: SAS GTL Template
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Generated Using SAS GTL
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Forest Plot: R Code
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Generated Using R ggplot2
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Differences: Some of the observed limitations are indicated below.
a) SAS is using the left filled triangle, where R doesn’t have that 
symbol so we have to go with a diamond symbol in the plot (for 
values that are going beyond the minimum value, i.e., -110). 
b) SAS is wrapping the labels of the last column, which is not the 
problem with R, as we are passing the values as row values rather 
than labels of x-axis.
c) In SAS, every column is allotted some space so the second column 
will start only after the first column allotted space. This is not the 
case with R, which can help us save some space.

R Output:

SAS Output:

Time: To create, SAS took less time when compared to R.
And also when SAS code is embedded in sophisticated macros can save 
more time.
Quality: Almost similar but SAS has an edge over R, as we are creating 
different parts of the output. Every time and in the end we are attaching 
all of them to get the desired output, which might reduce the quality.
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proc format;   

invalue trtfrm

'AML-High Risk' =1

'AML-Low Risk'  =2

'ALL'           =3;

run;

data final;   

set sashelp.bmt;   

subjid=_n_;   aval=(t/365.25); 

avalM=(t/365.25/12);   censor=status;   

trtn=input(group,trtfrm.);

run;

ods output ProductLimitEstimates=dsset;

proc lifetest data=final;

time aval*censor(0);

strata trtn;

run;

Data for Kaplan Meier 
and Procedure Used
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Waterfall Plot: SAS GTL Template
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Generated Using SAS GTL
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Kaplan Meier Plot: R Code
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Generated Using R ggplot2
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Time: To create, R took less time when compared to SAS. 
However, SAS code can be embedded in the sophisticated 
macros, which can be handy when we are outputting similar 
outputs and it’s well worth the time that we spending creating 
the macros.
Quality: Almost similar.

Differences: Some of the observed limitations are indicated below.
a) Some space is produced in the R output between y-axis and its 
label (and that space is indicated in the graph with a rectangular 
box filled with yellow) was adjusted using annotations in SAS.

R Output:

SAS Output:



15©2022 Laboratory Corporation of America® Holdings   All rights reserved. 



16©2022 Laboratory Corporation of America® Holdings   All rights reserved. 

Waterfall Plot: SAS GTL Template
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Generated Using SAS GTL
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Waterfall Plot: R Code
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Generated Using R ggplot2
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SAS output:

Differences: Some of the observed limitations are indicated below.
a) SAS has dataskin options like CRISP, GLOSS, MATTE, PRESSED and 
SHEEN, which adds a heightened visual effect to two-dimensional 
plots and these options are missing in R ggplot2.

Time: To create, R took less time when compared to SAS.
Quality: Almost similar but SAS has an edge with the 
heightened visual effects.

Gentle note: Similar conclusion can be attributed to Swimmer 
lane plot. 

R Output:
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Multipanel Plot: SAS GTL Template
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Generated Using SAS GTL
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Multipanel Plot: R Code
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Generated Using R ggplot2
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R Output:

SAS Output:

Time: To create, SAS took less time when compared to R.
Quality: Almost similar.

Differences: Some of the observed limitations are indicated below.
a) SAS has following pre-specified broken axis options (with some limited restrictions 
while displaying the data). R doesn’t have these options, so we followed the similar 
technique that we used for Waterfall plot.

b) SAS is adjusting the thickness of the series plot; with R it is not the case.
c) For the y-axis tickvalues: Because of SAS limitations, tickvalue increments have to be 
consistent across the y-axis. With R, after the y-axis gap, lower limit (i.e., 201) is clearly 
visible and y-axis increments can be easily altered as shown in the above plot.
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Conclusions

• Whatever graphs we have created so far using SAS for regulatory submissions, those can be plotted 
using R as well. 

• R is an open source software and newer generations of software engineers are getting exposed to R 
courses (in the academic institutions) when compared to traditional SAS (which is used prevalently in 
Biostatistics course, offered in public health degree), which gives an added advantage to R. 

• On the other hand, understanding the uses of R language in pharmaceutical industry, all the SAS 
programmers are getting (or will get) trained in R, in due course of time. 

• Small and mid-size CRO companies might adopt R for their daily use because of their budgetary 
constraints. 

• As programmers, we might need to adapt to changing environment by learning new languages like R, 
Python (which has already emerged as an alternative), Spotfire, etc.
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