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The integration of software applications within workflows is both desirable and often essential, as it enables the v v De B & Q@ B v
combined strengths of these tools to increase productivity and gives better quality results. When it comes to leveraging /* Forest.SAS *
R from within SAS, the licensed SAS/IML module is the commonly recognised solution. However, there exists a cost-free ?leim(ma)
alternative. This technique was first introduced by Hollands'! in the paper "SAS to R to SAS" and has since been oty <e o ("Stady 1%, "Stady 2%, "Stady 3%, "Stady 471
developed and explored by other contributors'®. This presentation seeks to expand on this body of work by providing effect <- c(0.5, 0.8, 0.3, 0.1):
additional insights and demonstrating practical applications through %CallR, a SAS macro designed to facilitate seamless DO
interaction with R. )

meta analysis <- metagen(TE = effect, lower = lower ci,
Key words: systask, x, %sysexec, BATCH, R.EXE upper = upper_ci, studlab = study, sm = "SMD");
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&> Introduction

Executing R codes from SAS with Proc IML to exchange data and returning the results to the SAS screen is well

documented'¥. A less well-known free alternative!' is running R codes in batch (non-interactive) mode with this

“R.exe CMD BATCH [options] infile [outfile]” command and this is key to the %CallR implementation. Like SAS ,displayG
procedures, this method can return results in text and graphics to the SAS screen or save them to a file. Results can also SRt
be in Text, RTF, PDF and HTML formats. These possibilities enable SAS users to leverage R functionalities within their SAS

workflow as if they are like any other SAS procedures.
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For R graphics, %CallR has the displayF option to automatically
screen-display them in the chosen HTML, PDF and RTF formats,
provided that a Web browser, Adobe and Microsoft Word are

installed. There is also the saveto option to save them to a file.

Standardised Mean Weight Weight
Study SMD SE(SMD) Difference SMD  95%-CI (common) (random)
Study 1 05000 0.1531 —7— 050 [0.20:080]  19.0%  234%
Study 2 08000 0.1531 080 [0.50;1.10]  19.0%  23.4%
Study 3 0.3000 0.1020 —H: 030 [0.10:050]  429%  29.9%
Study 4 07000 01531 —— 070 [040,1.000  19.0%  234%
Common effect model <|> 0.51 [0.38; 0.64]  100.0% .
Random effects model < 0560.33;0.79 100.0%
1 ]
405 0 05 1

Heterogenely: = 68%, 1= 0.0363, p = 0.02

SAS Enterprise Guide is a powerful, point-and-click Windows interface that provides access to the functionality of SAS.
It has a modern Integrated Development Environment (IDE) for editing and running SAS programs. Again, %CallR works
seamlessly via this IDE, as demonstrated by this purposeful example. That is interleaving R code with the SAS macro

language. The implementation of this concept makes the flow of generating R scripts more natural and dynamic.

&#> Methods
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3.1 Running R Codes in Batch from SAS e
. R . . )-[_]] Programs
SAS provides these systask, x, %sysexec commands as well as the pipe method to run any executable file, while R can ;-gf;?f
run in batch mode. Together, these methods allow writing and executing R codes on the fly within SAS. Results from R %ﬁg;m
can return to the screen or further processed by SAS. 1 Maco
data null ; file "r pgm.r"; <R statements>; put <R statements>; run;
1. filename proc r pipe "R.exe CMD BATCH --vanilla —-quiet r pgm.r r pgm.rlg"; Servers . x
data null ; 1nfile proc r; run; BLde 0
o o o &5 Refresh ‘
—ﬂgervers
2. systask command "R.exe CMD BATCH --vanilla --quiet r pgm.r r pgm.rlg" wait; S s
. @-(5) MAPS
3. x "R.exe CMD BATCH --vanilla --quiet r pgm.r r pgm.rlg"; g&%mﬁig

4. %sysexec R.exe CMD BATCH --vanilla --quiet r pgm.r r pgm.rlg;

3.2 Save and Sending R Graphics to the Screen

Again, this is possible, using SAS to display the saved R graphics after executing R codes as shown in this code snippet

from Hollands!!. An alternative is to use proc report instead of the put statement used in the Hollands example.
ods html file='TI:\Phuse2025\report.html' style=minimal
graph="'1I:\Phuse2025"';
data null ;

data callR 1mage; image="RR1sk.png"; run;

[@ Phuse2025 - SAS Enterprise Guide

(@ Phuse2025 - SAS Enterprise Guide

Favorites Program  Tools Help (B~ EH &l | & @B X | D File Edit View Tasks Favorites Program Tools Help |B- S5~ & & | & @ X 9 ™~
Macro ~ Project Tree v x Macro ~
%] Program =] Log ] Output Data (2) <& Resuts = g\’.‘? Process Flow %] Program (=] Log [ Output Data (2) % Results
S P
' Save v B Run ~ 11 Stop | Selected Server: Local (Connected) ~ Analyze Program ur?gr?:n;;R (9 Refresh | Export v Send To v Create » Publish Properties
/* Macro.sas */ % RRisk
$let price = $$§; % SASScreens R>>
‘ — . Forest
$let colour = Red; ‘:i Macro > df <- mtcars[1:10 , 1:3]; dfSnewvari <- "$$$"; dfSn
%let comma = %str(,); - GESS mpg cyl disp newvari newvar2
bcallR( R>> Mazda RX4 21.0 6 160.0 $$$ Red
df <- mtcars[1l:10 &comma 1:3];
: - R>> Mazda RX4 Wag 21.0 6 160.0 $55 Red
- $macro demo;
%do i = 1 Sto 2: R>> Datsun 710 22.8 4 108.0 858 Red
$1if &1 = 1 %then %do; dfSnewvar&i <- "&price"; R>> Hornet 4 Drive 21.4 6 258.0 5% Red
%end: R>> Hornet Sportabout 18.7 8 360.0 $8% Red
telse %do; dfSnewvar&i <- "&colour"; %end; Servers v X R>> Valiant 18.1 6 225.0 885 Red
%end; m ~Ela R>> Duster 360 14.3 8 360.0 $5% Red
df; ®WAeF R>> Merc 240D 24.4 4 146.7 $$$ Red
$mend; €Y Refresh | » R>> Merc 230 22.8 4 140.8 $5$ Red
$demo; = R>> Merc 280 19.2 6 167.6 $88 Red
_ - |4 Servers
,df2sasTbdat = df e ﬁ Local R>> =
,rconsoleto = out _@ Libraries R>> > proc.time()
rsrconsoleto = rresultl.rlg . [-{z) MAPS R>> user system elapsed
); () MAPSGFK . .
PoT = > - -1 .
{5 MAPSSAS o 0t 0dE 062

&> Applications

6.1 Utilising R Packages in SAS

There are many functionalities from R packages that are not readily available in SAS. For example, these few lines of
code generate a relative risk plot. So, using %callR, you can quickly customise this and alike into a library of SAS macros.

file print;
put "<img src='I:\Phuse2025\RRisk.png' border='0'>";

ods rtf path="I:\Phuse2025" file= "report.rtf" style=styles.monospace;

(@ Phuse2025 - SAS Enterprise Guide

Most Frequent On-Therapy Adverse Events Sorted by Relative Risk

' | ' File Edit View Tasks Favorites Program Tools Hel ﬁv T?'H[ﬁfﬂ 5 < | D ™~ gqurocess
run; proc report data=callR image nowindows style(report)=[outputwidth=1005]; B e halSis | pm— Relative Risk il 95% Cl
' . _.Sq,g Process Flow ‘ &) Program® [ oq E a(?) %) Resuls - eport 1] Results - ARTHRALG |-~ 04 " a :
ods escapechar="""; colunn Hiages ’C’ﬁf?gfams gs 9 b R—] - m;—impi?att?sji "|(C5ASR::] o AIt |yPDFP g Export + § ANN(?FES)ZQ ----- * N y ——
) ) . \ . ' \ ' o %CalR ave v un - otop elected >erver. Loca onnecte 4 nalyze Fregram - ort v O€er A v
ods rtf file='I:\Phuse2025\report.rtf' style=minimal; define 1Mage / " dlsplay sty1e={just=center CellWldchIOO%}; §j§me ~ RRrisk. S2S */ HEMATURIA |-@- .
data _null_; fi1le prj_nt; \ . \ o _onon, . ;ﬁ ?:nsejtcreens ]Tibname aiian‘l "I:F'\Phuse22'25" ac?essfreadonly; |\/NOSI\§I)|"\|'A|’\I\II|2 .. = N ‘ :'
but "ms=(preimageI:\Phuse2025\RRisk.png'}": compute 1mage; call define(.); 1mage ; endconp; N P Y18t pth = Ysystuncitranslate (Yeysfuncipathname work)): /o \1is ol TN —
run; ods all close; ods listing; run, set adam.adae; Wmmﬂmﬁﬁﬁ """ ':A ’: ;
'* further data wrangling where necessary */ FATIGUE oA : .
3.3 Generate R Codes with SAS on the Fl data _null_; run; : _ . DIARRHEA 0 A —
y file "I:\Phuse2025\code.r"; pEo S°f§ld?ta‘adae GutTpop nodupkey; by RAND; run; FLATULENCE |- ; —
H put "library (utils)"; R ,_l DIZZNESS * A :‘ .:
SAS can be used to generate R COdeS dynamlca”y on the put "df <- read.table(header = TRUE, text = '"; Servers v X ?Etiqiiz,: SAS macro variables can be passed to R codes */ RESPIRA#?)[F){?\Q:&LREE ok i : ' :'
ﬂy, Save them tO a ﬁle, then Source (EXECUte) |t by %Ca”R. put %sysfunc(quote(pacl:kage description)); . m []—i e @ |—| call symputx('pop'||compress(put(_n , .)), SN); HEADACHE oA o
. . . . put %$sysfunc(quote("tidyverse:" "R Packages for Data Science")); ‘ run; INJURY WY N
Alternatively, this can be done inside the %callR call and rput #sysfunc(quote ("sassy:" "R Packages to Make R Easier for Everyone")); € Refresh » GASTROESOPHAGEAL REFLUX |6k —_—
. . put %$sysfunc (quote ("pharmaverse:" "R packages for Clinical Trial Reporting™)); —-ﬂ_%w&s %callR | BACK PAIN o e
even using the SAS macro language is allowed, as shown out "')"; 5 Loca Library (EH) ; e '
. . . . . run; : —-{2)) Libraries adael <- haven::read sas("&pth/adae.sas7bdat"); ¢
in the example in section 5.3. This makes %callR highly PO e ||| acecisEaND < factor(adacisRaw); NFECTON R . —
; : : $callR(lib (haven) ; ("I:/Phuse2025/code.r"); df; -4 adacl$PREF <- factor(adael$PREF); SIS e =
flexible for interleaving the two languages. - ,rcoizzieti inPGMfOzi:ﬁnsoletouierresu;gfrfg),. gg’r’\‘;’:éfﬁ adac1$0rgSys <- factor (adael$OrgSys) ; RFER ECPTRACTFECTON |- — i ——
+@ SASUSER adael <- logrelrisk(adael); VYALGIA N
+'@‘NORK
4 ; +-(_] Files png (filename="I:/Phuse2025/RRisk.png", bg="transparent", Coﬁgl_HE”\’:‘i » s
+ Inte rfa Ce 1) [Ely Private OLAP Servers width = 9, height = 5.5, units="in", res=300); RHINITIS A¢ ': :'
‘ ae.dotplot (adael, A.name="TREATI~IE.\TT A (N=&popl)", BRONCHITIS Ao : *
B.name="TREATMENT B (N=&pop2)"); CHEST PAIN Ao ; *
Being able to execute R.EXE in batch mode is one possible way that SAS can interface with R, and there are several dev.off () ; CHRONC OBSTRUCTIE ARMAY A = ~+
DYSPNEA A ¢ : * :
published versions'® of this implementation already. Here is the %callR interface. Refer to the examples in section zeenssleto = EGM | l I T T T T ]
3rconsoleto = rresultl.rlg
5 and 6 for‘ itS usage. ,displayG = I:\Phuse2025\RRisk.png 0 10 2 i 129 A
,displayGF = pdf
2 callR (pgmx /% R codes y )i O TREATMENT A (N=216) A TREATMENT B (N=431)
, rpath - /* R.exe path % / Here are a few more packages and there are many others that will add value to your SAS workflow.
— * ' * . . . . .
p TVArnanme - /* a variable name to store a value returned from R */ ggplot2 - a powerful and flexible data visualisation package based on the Grammar of Graphics.
— * * . . . . T . .
yrconsoleto PGM /* the R console goes to PGM | LOG / forestploter - makes it easy to create publication-ready forest plots with great flexibility and customisation
= * T 1 * . . . . . .
ySTCconsoleto /* save the R console to this file / gtsummary - create publication-ready summary and analytic tables with minimal code
,displayG = /* display the graph */ 6.2 Define SAS M " . kR Cod
- . .2 Define acro Functions wit odes emacro Rfuns (fun) ;
, displayGF = rtf /* display graph format RTF | PDF | HTML */ Slet re—3sysfunc (dosubl (Snrstr (
, JustG = center /* justify the displayed graph center|left|right x / In SAS, macro functions can include data steps and callR ( | |
] . . comment <— "customise your R code function here";
,df2sas7bdat = /* export R data frame to SAS dataset */ procedures. The DOSUBL function facilitates this sfun;
. . . . . , rconsoleto = OUT
, temploc = /* temporary storage folder */ powerful feature. A surprising finding is that | rvarname = rvalue) :
, savegto = /* save graph to this location x/ DOSUBL also allows the usage of other languages. )7
&rvalue
, savegname = /* saved graph name */ Hence, we can utilize many existing R functions to tmend;
. . . . * you can use already made R functions;
) quickly turn them into SAS macro functions and this Sput $Rfuns (mean (c (pi, 3.14)));
. . . . R>> [1] 3.1407906
is demonstrated here with just a few lines of code.
5 = . . . o J— v v v v v v v \J -
.4" Screens Display and Saved Note, instead of using these ready-made R functions,  ®!et setl = c('some’, ‘random’, 'few’, 'words');
$let set2 = c('some', 'many', 'none', '"few');;
you can, of course, write your own with R codes or put %Rfuns (base::intersect (&setl, &set2));
5.1 Text Returns to Screen from R Console even mix them with SAS codes R>> [1] "some" "few"
Interactivity with data is a core aspect of statistical analysis and data science, so the immediate results returned to the sput 2Rfuns (t.test (mtcars$mpg, mu — 0) Sp.value) ;
R>> [1] 1.526151e—-18

screen after code execution are absolutely necessary. Hence, %CallR was built with this important feature that captures
text results from the R console and re-displays them to either the SAS LOG or OUTPUT screen. Two examples below
demonstrate this. The text results shown on the screens can also be saved by SAS with proc printto as per usual.

%CallR(mtcars)

B33 SAS - [Output - (Untitled) ]

%CallR(house_data, ..., rconsoleto=log)

B38| SAS - [Log - (Untitled) ]
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SAS
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6.3 Using R to Validate TFLs

Y%callR

Data Wrangling

SAS

v JnDealen e x v JDedE &R DBl x0& Data Preparation  (Call R Packages
>>
s S p— The SAS System > house_data <- dat-:a.fzame( square_feet = c(1000, 1500, 2000, 2500, 3000), price
3> ppp ol disp  hp deat Wt gsec ve am gear carb o model <- Im(price square_feet, data = house_data); summary(model );
>> Mazda RX4 21.0 6 160.0 110 3.90 2.620 16.46 0 1 4 4 55 Call: ‘ 7 .
>> Mazda RX4 Wag 21.0 6 160.0 110 3.90 2.875 17.02 0 1 4 4 : i _ C |
>> Datsun 710 22.8 4 108.0 93 3.85 2.320 18.61 1 1 4 1 3} Im(formula = price ™ square_feet, data = house_data) o onciusion
>> Hornet 4 Drive 21.4 6 258.0 110 3.08 3.215 19.44 1 © 3 1 3> Residuals:
>> Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.02 0 © 3 2 3 1 2 3 4 5
>> Valiant 18.1 6 225.0 105 2.76 3.460 20.22 1 O 3 1 PP 4000 4000 -16000 4000 4000
>> Duster 360 14.3 8 360.0 245 3.21 3.570 15.84 0 O 3 4 >>
>> Merc 240D 24.4 4 146.7 62 3.69 3.190 20.00 1 © 4 2 >> Coefficients:
>> Merc 230 22.8 4 140.8 95 3.92 3.150 22.90 1 © 4 2 >> Estimate Std. Error t value Pr(>it})
>> Merc 280 19.2 6 167.6 123 3.92 3.440 18.30 1 © 4 4 5> (Intercept) 96000.000 13856.406 6.928 0.006165 **
>> Merc 280C 17.8 6 167.6 123 3.92 3.440 18.90 1 © 4 4 >> square_feet  100.000 6.532 15.309 0.000605 *¥x
>> Merc 450SE 16.4 8 275.8 180 3.07 4.070 17.40 0 O 3 3 ;; ST 4 6 Txxx’ 0.001 X%’ 0.01 K 0.05 * . 0.1 0 ° 1
> M 450SL 17.3 8 275.8 180 3.07 3.730 17.60 0 O 3 3 ignif. codes: ' : : o,
5> Merc 450SLC 15.2 8 275.8 180 3.07 3.780 18.00 0 O 3 3 ;; Res idual <tandard 10330 g a ¢ froed f1 .
H es i1dua sctandar error . on eqgrees o reedom
22 Cadillac Plsatwood 0.4 & AFE.0 205 2.8 5230 138 &0 : - >> Multiple R-squared: 0.9874,Adjusted R-squared: 0.9831 the daCcompanying paper.
>> Lincoln Continental 10.4 8 460.0 215 3.00 5.424 17.82 0 0O 3 4 33 Festatistic: 234 4 i d’ 3 DF —value: 0.0006053
>> Chrysler Imperial 14.7 8 440.0 230 3.23 5.345 17.42 0 0 3 4 33 FStatistie: =% 001 an » Ppevalua: G
+‘8 k ledgm
1 [ . —n - 3 L .
proc prlntto new file="T: \Phu562025\mtcars .lst"; proc printto new log="I:\Phuse2025\1linreg.log"; run; ® AC nOW e g ents
n $callR (house data <- data.frame (
r , -
utly square feet = c¢(1000, 1500, 2000, 2500, 3000),
0] _ .
3callR (mtcars, rconsoleto=out) price = ¢ (200000, 250000, 280000, 350000, 400000));
model <- lm(price ~ square feet, data = house data);

proc printto;
summary (model) ;

, rconsoleto = LOG);
proc printto; run;

runy,

reviews and comments on this poster.

SAS

Proc Compare

| would like to thank Chris Dixon from amgen.com, Yen Phan from

codlad.com and Gerry Downey from bluebirdbio.com for their

Double programming is a common practice for validating

tables, figures and listings (TFLs) in a clinical trial study report.
To improve the efficiency of this process, we can harness the
already existing functions from R packages such as {gtSummary},
{cards}, {Tplyr}, and {tidytlg} into our workflow, providing an
advantageous alternative to writing all code in SAS from scratch.

SAS and R are powerful tools for data analysis and visualisations, though their paradigms are different. By leveraging
their strengths together, it can, and will, boost productivity. This poster presents the key features and functionalities of
%CallR. The selected examples show how the two languages are seamlessly interfaced. For further examples, refer to
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