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Agenda

Topics Covered:
» Create Graphs Using ODS Graphics Designer
» Editing with ODS Graphics Editor

» SG Procedures and Graph Template Language (GTL)
Examples

» Combine Graphs into a Single Document
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Create Graphs Automatically from SAS
Procedures

Minimal knowledge of SAS/Graph coding is required.
Simple plot from PROC FREQ using /plots=freqplot option

Distribution of RACE
0
FIGURE 1: Code
@ ods graphics on;
proc freq data=test.adsl;
» @ tables race/plots=freqgplot;
;" run;
P ods graphics off;
10
0
ASIAN BLACK OR AFRIC AN AWVERICAN OTHER WHITE

Race
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Create Graphs Automatically from SAS
Procedures

Creating subgroup plots.

Using fregplot/(twoway = grouphorizontal) option.

Distribution of Gender by Tobaco History
Tobacco History = FORMER TOBAC... Tobacco History = NEVER USED TO...

Tobacco History = CURRENT TOBA. ...

FIGURE 2: Code

ods graphics on;

proc freq data = test.adsl;

tables sex * SUNCFTOB /

15 plots (only) = fregplot/(twoway =
grouphorizontal);

run;

ods graphics off;

20

10

Frequency

Sex
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Create Graphs Using ODS Graphics Designer,
an Interactive Application

—_— 2 ~ pr
W File  Edit View Favorites  Program  Tools  Help l =k =2 [

- g = = = Browse. .. Flow -
5 File Edit View | Tools | Solutions Window Help cess Flow
: - . - ~beg Process Flow Data » |Run ~ [ Stop | Export v Schedule ~ | 5 Project Log
v Hflnd... S Describe »
gi‘i’m Q Query | Graph 4 I [l Bar Chart wizard...
Active Libraries [ Table Editor L ANOVA y |l Bar Chart..,
@ G lﬂ ODS Graphics Editor Regression » |@ Pie Chart izard..,
= - F " Multivariate > |@ PiecChart...
M M ODS graphlcs DeSIgner Survival Analysis » o/ Line Plot Wizard
aps aps Beport Editor - ine Plot \Wizard...
o . Capabilty » |l LineFiot...
& Image Editor Contral Charts [
. [ sScatter Plat...
@ @ @ Te’-Ct Editor ﬁ Fa0ehn Sharks L Scatter Plot Matrix. ..
Sashelp Sasu New Library Time Series » | AreaPlot...
. Data Mining » ||l Bar-Line Chart...
New File Shortcut _—
OLAP » l%__o Bubble Plot...
Customize... R PR € Donut Chart...
Options > [&] Contour Plat...
i i Box Plot...
A Radar Chart...
Ly Surface Plat...
B Tiechat...
. . . ¥ Map Chart..,
Open ODS Graphics Designer using NS o oeaess
RGAS0 ; -
P C S A s E t = G [ d &) Show ODS Statistical Graph. ..
- or Enterprise Guide ——
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Create Graphs Using ODS Graphics Designer, an
Interactive Application

Ty — ~— | Toinvoke the ODS Graphics
s EREAeGvenEER| =00 .
= | —— 1| Designer

- 5 [B35] Grouped | Anaiytical | Custom | Matrix | Panels | by Grepha|

Submit in SAS Editor:
%sgdesign;

ODS Graphics Designer Interface
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Edit Graphs Using ODS Graphics Editor

Start by adding the SGE=O0ON option in the ODS statement

Modify elements like titles, lines, and markers.

149 ODS Graphics Editor - FreqPlot_HTML.sge - Graph Size = (6.40, 4.80) in Inches displayed at 100 DPI
File Edit View flnsert Arrange Format Help

= HE|8|E Te > o |[100% ~ || 2 :[anal e e 7z | BE= = |- . =
[EIFE| B 1| FE Footnote [ A/ [ O (=] W& ods Ilstlng Sge=on;
[abl  Text Distribution of RACE
| 7~ Line Insert Title
50 7' Arrow
o lom proc freq data=test.adsl;
40 Image
o tables race/plots=freqplot;
* run;

Frequency

20

10

I

ASIAN BLACK OR AFRICAN AMERICAN OTHER WHITE

Race
Insert Footnote

ODS Graphics Editor
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Auto Charts

File Edit View Insert Format Help

2R HME & R| Syekdtor.
&* Elements HEEEEE o B[R
e Auto Charts... Ctrl+E
ers 8
g \ Library: [TEST v | DataSet: [E‘a ADSL v] (57 observations)
.-'.-_ AN ) ’
;LJ ;LJ ;MMJ e Dctab _ |Twe = | open |[savens [ Dekete | peleteat] | @ﬁ] 6 araphs (6 new)
Scatter Series Needle - -~
@TROlAGl 5 Discrete 'g'_. ¥ ° ° ° L
b b 0 o oo0ooo
l\_—"l |‘ t @TROIAG].N 2,1-2 Any 4 ﬁ—-' ‘4 000 0 0O
“ J e J o J &) TRTSDT Time 4 b g—‘ g 0 0 wme °° o0 L
Stey Histogram Histogram! & ] a
! ¢ gant) {7 TRTSDTM Time y = °
@ E M ] TRTEDT Time P = = =
HiH
e’ e’ N’ @ TRTEDY 1-841 | Continuous 4
Box Box(H) Bar Froquency plot for Planned Treatment Age Distribution
[ TRTEDTM Time 4
E |lll E /) SITED 5 Discrete d )
H u H 5 Discrete E
Bar(H) BarError BarError(H) - H i =
| AGE | 25-85 Continuous 4 3 H
! & . A AGEU 1 Discrete i
e e N/ /b AGEGR1 3 Discrete -
Band Vector Contour ¥
| Select graph types: Age by Planned Trestment Age by Planned Trestment
Insets
[¥] Univariate [V] Bivariate PR o o © o g o
s e o 8
. ﬁ T [ Grouped 7] Advanced Plots o E @ Lo 8 g . E |
ad|
Discrete Legend  Cell Header Text Entry ° g ° g o
L]
| M - I I

Auto Charts from ODS Graphic designer
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Statistical Graphics (SG) Procedures:
SGplot, SGPanel, and SGScatter

Scenario #1: Waterfall Plot with Break on Y-axis Indicating Disease
Progression

» Display percent change from
» Indicate subtype

» Show a break at y-axis = 100% indicating Disease Progression (PD)
» Suppress x-axis labels
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Maximum Reduction in Percent CFB

Scenario #1: Waterfall Plot with Break on Y-axis Indicating Disease

| -
i

Progression

Subtype: ® PTCL O CTCL B DLBCL B Other B-cell
250

200
150
o M - [ | ™ _l
-100

proc sgplot data=test pad=(bottom=8pct);

styleattrs datacolors=(red yellow lib green) AXISBREAK=BRACKET axisextent=full ;
refline -50 / axis=y lineattrs=(pattern=shortdash);

vbar n / response=pcfb group=var nooutline name="sty" legendlabel="Subtype";
yaxis ranges=(-100-100 110-250) values=(-100 to 250 by 50) valueshint offsetmin=0.1

offsetmax=0.095;
xaxis display=none ;
keylegend "sty" / title="Subtype:" position = topleft location=inside noborder;

run; COVANCE
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Scenario #2: Cluster Groups Based on Response Types

» Best overall response by dose cohort
» Cluster bar showing number of patients by cohort and response

» Using SGPLOT options response, group and groupdisplay

7 Response: @SD WCR @FD @FR |
£ 6
] :
= :
= z
= H
e H
- .
Z 44 §
2 <
; [ [ ] ‘ |
0.1 @=1) 0.9 @=11) 12 @=4) 1.5@=5) 1.8 @=1)
Dose Cohort (mg'kg)
COvV CE
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Scenario #2: Cluster Groups Based on Response Types

107 Response: @ SD W CR @ FD O PR | |
-
g 6+
i :
& :
[ z
e H
= H
[ =
= 4 -
2 -
0 - - ‘ :
0.1 @=1) 12 Q@i=4) 1.5 Q@I=5 12 Q@I=1)

Dose Cohort (mgikg) :

proc sgplot data=test ;
styleattrs datacolors=(grey blue red BIOY) ;

vbar trt / response=cntvar
group=avalc groupdisplay=cluster stat=mean
baselineattrs=(thickness=0) name="sty" legendlabel="Response" nooutline;

yaxis values=(0 to 10 by 2);

xaxis ;
keylegend "sty" / title="Response:" position = topright location=inside noborder;

run;
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Scenario #3: Suppressing Display of an Interpolated Line Connecting
LLOQ Values

10 -} 3 %
f
f
|
3 "
J
g | Treatments:
g 1 1.5 mg/kg
E ———— 12mglks
= —————— Total Escalation
i 1.2 .41
2 1541
= GF Total
5 0.1 Study Total
=
0.01
; 1
i} 7 14 21 22 35 42 49

Tirae{Davys)

proc sgplot data=fin ;

xaxis grid values=(xval) label="Time(Days)" labelattrs=(size=9);

yaxis grid type = log label="&yax" labelattrs=(size=9);

scatter x=ady y=mean / group=trtp markerattrs=(symbol=x) yerrorlower=sel yerrorupper=seu
errorbarattrs=(color=black);

series x=ady y=mean / group=trtp BREAK lineattrs=(pattern=solid) name="trtp"

legendlabel="Treatments";
keylegend "trtp" / title="Treatments:" position = right location=outside border;

COVANCE
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Scenario #4: Maintaining a Dynamic X-axis on Multiple Plots with
Varying Time Points

» Plasma concentration-time profile by treatment
» Plot visit and drug dose per subject

» Dynamic x-axis time points to account for missing time
points type=discrete

» Dynamic page X of Y update with each subject, #byval
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Scenario #4: Maintaining a Dynamic X-axis on Multiple Plots with

Varying Time Points

300

200

Mean Concentrations (ug)

100

o -
T T T T
PREDOSE 15MIN 30MIN 1H

" v ' . r ' ' ' ;
2H 3H 4H 5H 6H 8H 12H 18H 23H
Time " -

[ Page 1 of 216 |

Title1 h=8pt j=c font="simplex" "Subject = #byval1 and Analysis Day = #byval3 ";
footnote3 j=r "Page #byval4 of &totpg";

proc sgplot data=fin noautolegend,;
by usubjid avisitn avisit var;

format atptn tpt. ;
xaxis grid label="Time" type = discrete tickvalueformat = tpt. labelattrs=(size=9);

yaxis label="&yax" labelattrs=(size=9);
scatter x=atptn y=mean /group=paramcd markercharattrs = mark markerattrs=(size=9)

yerrorlower=sel yerrorupper=seu; A/N/—\
(od o] CE

series x=atptn y=mean / group=paramcd lineattrs=(pattern=solid) ;

run; ((8
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Behaviour incidences

Scenario #5: Combine Multiple Plots in the Same Panel of a Bar Chart

Values
[ Sum of Boosting/Meddling
[ Sum of Elopement
[ Sum of Skin-Picking
[ Sum of Aggression
I Sum of Food Stealing

WK1 WEK2

| Placebo | 1.2mg | 1.8mg | '

proc sgpanel data = figout_pl;
format behavior $behav. avisitnum vistfmt. trtd trt.;
panelby trtd / layout=columnlattice onepanel novarname noborder
colheaderpos=bottom;
vbar avisitnum / response=dgorres group=behavior grouporder=data;
colaxis display=(nolabel) discreteorder=data;
rowaxis grid;
keylegend / across=1 position=right title="Values" ;
run;
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Complex Graphs Using the Graph Template
Language (GTL)

«ii] ODS Graphics Designer - Code - Graph
File Edit @ Insert Format Tools Help

|2 B (B GephGalley 1o o x| H B | E W | :
S Elements
S El = o
i ¥ Code 2
Plot Lay |

Type in your title...

iyl iy N %
Scatter Series Needle 3 604 @

Ly B ) - "

Height

Step Histogram  Histogram(H) Sex
Type in your footnote...
H =

B iy o

Bo Box(H) Bar proc template; A

define statgraph sgdesign; It

| EJL MJLEJ dvnamic _SEX HEIGHT;

Ba()  BaEmor  BarEmor(H) begingraph / designwidth=956 designheight=188;

g Eﬁ E entrytitle halign=center 'Type in your title...;
" A" A" y entryfootnote halign=left 'Type in your footnote...;

Band LR el layout lattice / v ge=data columnd

i data ige=data rowg 10 cols 10; I'% P. e
. in . 4 layout overlay / xaxisopts=( discreteopts=( tickvaluefitpolicy=splitrotate)); ODS Gﬁphlcs Dsmm & c°de = Gﬁph
Insets

boxplot x=_SEX y=_HEIGHT / name="box' groupdisplay=Cluster;

o endlayout; F i ) N Y
G L e File Edit (View| Insett Format Tools Help
Discrete Legend  Cell Header Text Entry endgraph;

- Bk [ Graph Gallery E(‘I’

proc sgrender data=SASHELP.CLASS template=sgdesign; -
dvnamic _SEX="SEX"_HEIGHT="HEIGHT": I L? E|em ents

— - r@ Eleme
¥ Code
Access GTL Code used by ODS Graphics Designer  PltLay.

View - Code COVA/@

C;
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Example #1: Swimmer Plot (Patient Profile Graph) Using
TEXTPLOT Facility

A plot that displays all this information for each subject:
» Duration of treatment

» Endpoints

» Dispositions

» Tumor Type
» Specialized Axis Legends

COVANCE
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Example #1: Swimmer Plot (Patient Profile Graph) Using

TEXTPLOT Facility

» Segmented

EA g
TOLBC
POLBC
pL
POLBC!
MAL
POLBCY
HEC *
| b "
i
£ [ ousc
POLBC
M
POLB
POLBC
TOLBC
u x
POLB s 8
TOLBC
POLBCUE X
Il::‘=
PDLBCI
T » Continuing follow-up
rn‘%’ » Continuing treatment
——] » Off treatment due to PD
— . R * Offtreatment due to ID
A= . » Off treatment due to Drug Toxicity
g i * . PR * Withdrew Consent
M S » Off treatment due to Other
| Fouad *OuT Lost To Follow-up
? P:lBC
LU ¥
| I | | I I | I I | I I | I | | I | | I | I I | I
0 5 10 15 20 25 30 35 4 45 50 5 60 65 70 75 8 8 90 95 100 105 110 115 120

Weeks from First Dose

Swimmer plot with duration of treatment
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multicolored vertical to
the left of the y-axis

Legend label
orientation at -90
degrees more than
one subject in the
treatment group

Legend label
orientation at 0
degrees if there is only
one subject in the
treatment group
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Example #1: Swimmer Plot (Patient Profile Graph) Using
TEXTPLOT Facility

Bl B
CODE SNIPPETS OF SIGNIFICANCE FOR THE SWIMMER PLOT IN PROC -Igtg%
TEMPLATE — POLBC
= |5 s
E % Touag
TEXTPLOT x=tp_x_0 y=yvar text=subtype / = |3 ZEtZ'E
name="TP_1" textattrs=(color=black family="arial" weight=bold £ PDOLBC
size=4) rotate=0 position=left; Q S =—
d.’ TDLBgt E
- ~| pPoLBCLE—/—=
TEXTPLOT x=tp_x_neg90 y=yvar text=trtylab_90 / A - =
name="TP_2" textattrs=(color=black family="arial" weight=bold = PDﬂEE%
size=4) rotate=90 position=right; -l e
- : PDLB(‘;t E
: L] —
TEXTPLOT x=tp_x_neg y=yvar text=trtylab 0/ i ATie——
name="TP_3" textattrs=(color=black family="arial" weight=bold Rt ==
size=4) rotate=0 position=left; = i poLBctE—
\EJ | pSESEE

Y-axis zoomed

COVANCE
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Example #2: Dynamically Changing Colors in Proc Template

Assigning different colors to various elements in a forest plot.

Group OR (85% CI) N
All Sybjects 1524 (1.061.2.189) 487 | |
AGE<65 yrs 1.660 (1.111.2.481) 397 | |
AGE>=65 yrs 1.050 (0.453.2.438) 90 I = |
White 1514 (1.003.2.286) 377 i
Other 1.459 (0.679.3.134) 108 | |
Male 1.935 (1.192.3.141) 277 } i
Female 1.117 (0.646.1.934) 210 I |
ECOG=0 1.464 (0.955.2243) 344 | i
ECOG>0 1.686 (0.837.3.397) 142 I i
Sokal Low 1.610(0.894.2.899) 181 | |
Sokal Intermediate  1.266 (0.719.2.229) 199 I !
Sokal High 2571(1.031.6.414) 107 I |
Region 1 1.394 (0.862.2.255) 272 } |
Region 2 2,080 (1.057.4.093) 147 | |
Region 3 1154(0.439.3.036) 68 } |
T T T T T T T T T T T

T
I I 0 02505075 1 12515175 2 22525275 3

Elements of a graph like background color and reference line color can be
altered.
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Example #2: Dynamically Changing Colors in Proc Template

proc template;
define statgraph Forest_HighLow/store=temp;

dynamic _color _backgrcolor;

begingraph;

layout lattice / columns=4 columnweights=(0.06 0.06 0.05 0.50);
entrytitle "Plot of Odds Ratio"/textattrs=(size=8) ;
entrytitle halign=left " "/textattrs=(size=8) ;
entrytitle halign=left " "/textattrs=(size=8) ;

[*--Column headers--*/
sidebar / align=top;
layout lattice / rows=2 columns=4 columnweights=(0.06 0.06 0.05 0.50)
backgroundcolor=_backgrcolor opaque=true;
entry textattrs=(size=7 weight=bold) halign=left "Group";
entry textattrs=(size=7 weight=bold) halign=left "OR (95% CI)";
entry textattrs=(size=7 weight=bold) halign=left "N";

endlayout;
endsidebar;

[*--First Covariates column®/
layout overlay / walldisplay=none xaxisopts=(display=none)
yaxisopts=(reverse=true display=none tickvalueattrs=(weight=bold));
referenceline y=ref / lineattrs=(thickness=15 color=_color);
axistable y=subgroup value=subgroup / textgroup=type display=(values);
endlayout;
.......................... SS>>>>>.;
endlayout;
endgraph;
end;
run;

proc sgrender data=Forest template=Forest_HighLow;
dynamic _color="cxf0f0f0' _ backgrcolor="white"; COVANCE

run; (<8
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Example #2: Interpolating a Common Legend on the X-axis for
Comparing Multiple Plots

Subject Id: 01103

g v

) 60

=

=

= 404

o > *

] W s e e e e e e e e s e e e e e e e e e e e e e e e e e e e e e e e

14

g *

m o m e —— - - - e M e e e s
% Grade 0 % Grade 3 TBIL — - — - TBIL Ref Range
¢ Grade1 » Grade4 —— — AST — - - - - AST RefRange
e Grade2 + Grade5 ———-—- ALT —— - -- ALT Ref Range

—~ 200 .

§ -

; 150 — — 7 I

o e ——— . T e—-—mT T T

E 100 —_— — _:—:“:—_-—_.‘___ ____.__::‘_::-—:'_:_—-——————40"‘ ——————

- 04—

@ == zz=—==zs=—=zs=—=zZs=—=ZS=—=SI3 =—=3IF —SSZI—SSZ—SSZ=— S =— 53 =—=S53 =33 =33 === 33 === 5 === =

< 0-

T I I T 1
Baseline C1D8 C1D15 C1D22 EOT

Time (Cycle/Day)

Same x-axis for each subject plotted on the same graph.

Create a lattice layout having 3 separate layout blocks in Proc Template.

COVANCE
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Example #3: Interpolating a Common Legend on the X-axis for
Comparing Multiple Plots

proc template;
define statgraph temp;
begingraph;
layout lattice / rows = 2 rowdatarange=data columndatarange=data rowgutter=4px columngutter=2px
rowweights=(75 30 100);

I** TOTAL BILIRUBIN PLOT **¥/
layout overlay / xaxisopts=(display=none) yaxisopts=( griddisplay=on label=("BILIRUBIN (umol/L)"))
walldisplay=(FILL);
Series plot of bilirubin...............c.cccovevieiiiieiiiiiiiiiiaan, ;
scatterplot of bilirubin.................cocemevmeevieiieiiiiiiiniiinnnnns ;
endlayout;

/** COMMON LEGEND PLOT ***/
layout overlay;
discretelegend " var" /
border = true displayclipped = true across = 4 halign = right;
endlayout;

I** ALT/AST PLOT ***/
layout overlay / xaxisopts=(display=(line ticks tickvalues label) label=("Time (Cycle/Day)’))
yaxisopts=( griddisplay=on label=('AST/ALT (IlU/ML)')) walldisplay=(FILL);
Seris PIOt Of ALT/AST ...ttt ettt et aeeeeaeanaeaes ;
SCAtLrPIOt ALT/AST ... ettt ettt ettt et e e eae e aesans ;
endlayout;
endlayout;
endgraph;
end; run;

COVANCE
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Example #4: Displaying ATRISK Data in a Survival Plot without Using
Annotation Facility

Figure
Kaplan-Meier Flat for Time on Treatment
Efficacy Ewaluable population - Escalation Phase

100 Druga: 30 nalkg

‘uE) DrugB: 75 nalkg
IS DrugC 54: 150 nafkg
Q DrugD 64: 300 naikg
= 80 DrugE 74: 500 nafkg
5 DrugF 84: 750 nafkg
=
@
s
o 60
=]
=
=
=
=3
=] 40 -
(s
=1
@
£
= 20
w
i
=
4

o

T T T
1] 1 2 3 4 5 6
Time (Months)

MNumber of Subjects atrisk

Drugé: 30 ngkg 4
DrugB: 75 na4g 6
DrugC 54: 150 ngkg 3
DrugD B4: 300 ng4kg 3
DrugE 74: 500 ngikg 5
DrugF 84: 750 ngkg 5

BN
Weaa o
oo=000o

Overlay the K-M Plot and At-Risk data

Display a zero for missing data in a time series the repeatedvalues=true

COVANCE
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Example #4: Displaying ATRISK data in a Survival Plot without Using

Annotation Facility

proc template;
define statgraph xendesign;
begingraph;

layout lattice / rowdatarange=data columndatarange=union rowgutter=10 columngutter=10
rowweights=(0.80 0.20) rows=2;
layout overlay / xaxisopts=(label=('Time (Months)') linearopts=(tickvaluelist=(01234567
8910111213 14)))
yaxisopts=( label=("&yaxis") linearopts=(tickvaluesequence=(start=0 end=100 increment=20)));
stepplot x=time y=survival / group = StratumNum name='step' connectorder=xaxis ;
discretelegend 'step’ 'scatter’/ opaque=false border=true halign=right valign=top displayclipped=true
across=1 order=rowmajor location=inside ;
endlayout;

layout overlay / walldisplay=none xaxisopts=(display=none) ;
entry halign=left "Number of Subjects at risk" / location=outside valign=top;
blockplot x=tatrisk block=atrisk / display=(label values)
class=stratumnum repeatedvalues=true valuehalign=start valueattrs=(size=8)
labelattrs=(size=8);
endlayout;

endlayout;
endgraph;
end;

o COVANCE
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Adding Tooltips to Graphs for display in HTML

Informative descriptions when a mouse is hovered over certain
areas of the graph

ods html body="' C:\Figures\fig.htm!' Response: B MR @PD ORR
style=HTMLBIue;
ods graphics on / imagemap=on; i
... SAS Graph Statements %
0 op
ods html close; § b
[
o]
— g 4
Z
2,
LM

Sex=F
Age =66
Frequency = 3
Percent = 5.2632

09 Dose Cohort (mg/kg) = 09 (N=11)
No. o Patients = 6
Analyss Value (C) = PD g

01 (1) 1.5(N=5) 18(N=1)

COVANCE
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Combine Multiple Graphs into a Single ODS
Output File

Combining individual plots from multiple locations or procedures into a single
document with bookmarks.

ods pdf file="C:\Figures\Figures.pdf";
[*Combine individual graphs using proc
document; */

proc document name=test. KM1;

[*Create individual graphs using
ods document and close; */
ods document name=test. KM1;

Graph replay;
procedures/statements; run,
quit;

ods document close;
proc document name=test. KM2;

replay;
run;
quit;
ods pdf close;

COVANCE
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ODS Graphic designer and Editor & Auto charts
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Conclusion

ODS Graphics and Statistical procedures can produce graphical output together
with tabular output. The examples above illustrate the power of ODS Graphics to
create complex graphs without the need to learn how to write complex SAS/Graph
code.
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