_

A Picture is Worth a Thousand Words:
Integrated Visualization of Clinical Data

Vikash Jain

A eClinical

p



]
l WHY GRAPHICS

Clinical trials generate a large amount of information

A concise visual presentation of the results is essential for
important information such as:

Athe patient population

Adrug dosages

Aclinical responses

Aadverse events

Aclinical laboratory results

Graphics are a powerful way to display clinical trial data
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l OBJECTIVE OF THIS PRESENTATION

v will show how graphs, common in the world of clinical data, can easily be

created using the new capabilities of Procedures and ODS Graphics with
examples

v will emphasize the following techniques:

V Construction of BOX Plots using PROC BOXPLOT
V Overview of SG Plots

V Construction of a distribution plots using the Graph Template Language
(GTL)
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l CAPABILITIES

v BOX Plot
V Box plots with basic procedure options
V Box plots with integrated mean plots
V Annotated means plot from PROC BOXPLOT
V Annotated box plots using SAS®9 PROC BOXPLOT options

v Statistical ODS Graphics
VNew ODS procedures (aka nSGoO proce
V Graphics Template Language (GTL)
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SIMULATED LAB DATA

““iiiiﬁﬁﬁ'\tﬁﬁﬁﬁﬁﬁ\h\h\h\h'\\'\\'\\ﬂiiiiiiiiiﬁﬁﬁﬁﬁﬁﬁﬁﬁwwwwt ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ week Of N““]eric
P; “:“;|“|Slmfl'a?ecf Lab data for Hematocrit Test ™ Lab | Categoryfor | Laboratory [Laboratory| Standard |[ResultFindi| Treatment
:;}:,S}l{,{h;?{',} - }.{.k“hjm Number™ Sample | Lab Test Test  (TestCode| Unit | nginStd | Type
week = "Week of Lab Sample Collection” Collection Unit
Ibcat = "Cateqgory for Lab Test”
Ibtest = “Laboratory Test" WEEK LBCAT LBTEST | LBTESTN | LBSTRESU |LBSTRESN| TRTCD
Ibtestn = "Laboratory Test Code” Baseline HEMATOLOGY HEMATOCRIT 1 % # Placehn
Ibstresu = "Standard Unit”
Ibstresn = "Numeric Result/Finding in Std Units” WeekT HEMATOLOGY HEMATOCRIT 1 % il Placehn
Trted .="Treatment Type™ Wheek 2 HEMATOLOGY HEMATOCRIT 1 % A0 Placehn
ot i - 1004 Week 3 HEMATOLOGY HEMATOCRIT | % {1 Placeho
X = uniform{100); Weekd HEMATOLOGY HEMATOCRIT 1 % ill Placebo
11> 05 them med = & Wagk HEMATOLOGY HEMATOCRIT % 43 Placeho
do j=0to5; ’ Baseline HEMATOLOGY HEMATOCRIT 1 % All Placebo
week = j;
Ibstresn = 40+cell{10“uniform(100)): Wegkt HEMATOLOGY HEMATOCRIT 1 % 47 Placehn
Ibtest = "HEMATOCRIT™; Week? HEMATOLOGY HEMATOCRIT 1 % ill] Placehn
Ibtestn = 1;
Ibcat = "HEMATOLOGY®; WWegkd HEMATOLOGY HEMATOCRIT 1 % 44 Placebo
Ibstresu = "%"; WWegkd HEMATOLOGY HEMATOCRIT 1 % 44 Placebo
| output; WWegks HEMATOLOGY HEMATOCRIT 1 % 48 Placebo
end;
eni;
format week week_fmt. trtcd trtcdfmt.;
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‘[ PROC BOXPLOT SYNTAX

PROC BOXPLOT options ;
BY variables ;

ID variables ;
INSET keywords </options> ;
INSETGROUP keywords </ options> ;
PLOT analysis-variable*group-variable <(block-variables)> <=symbol-variable>

</ options > ;

RUN:;

QUIT;

CASE BY CASE SENARIOS
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http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect007.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect008.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect009.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect010.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect011.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect012.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect012.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect012.htm
http://support.sas.com/documentation/cdl/en/statug/59654/HTML/default/statug_boxplot_sect012.htm
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l BOXPLOTS WITH BASIC PROCEDURE OPTIONS

Box plot of HemotoacrHt Lab results for each week by treatment group
Treaiment Type=Placebo

proc boxplot data=lb_rep; £
plot Ibstresn*week/VAXIS =axis1 | 7] [ L 1L T T
BOXSTYLE=SCHEMATICID; § | [~ l A
by trtcd; = +
runY s | 1L g l = i L
quit; 5

Bassline Week 1 Week 2 Week 3 Week 4 Wesk 5
Week of Lab Sample Collection
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BOXPLOTS WITH INTEGRATED MEAN PLOTS

symboll v=plus h=10 c=purple;
proc boxplot data=Ib_rep;
plot Ibstresn*week
/ VAXIS = axis1l VREF= 42 49
BOXCONNECT=mean
BOXSTYLE=SCHEMATICID
CBOXES=red;
by trtcd;
run;
quit;

Numerle Result /Finding In Std Unlts

Bax plat of Hematacrt Lab results for each week by treatment group

Treaiment Type=Placebo
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Bas;’ine Weelk 1 Weelk 2 Weelk 3 Weelk 4 Weelk 5
Week of Lab Sample Collection
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[* Create the annotate dataset which will be
supplemented to PROC BOXPLOT for
annotation of mean values on to the plot */

data final_anno(keep=xsys ysys function size
text angle style position y x trtcd);

set desc_stats;

length function $8;

retain xsys ysys '2' position "8" angle 0
function 'label' size 1 style 'simplex’

hsys '3';

X = week; y = mean;

text = compress(left(put(mean,4.2)));

run;

symboll v=dot h=10 c=purple;

proc boxplot data=Ib_rep;

plot Ibstresn*week / ANNOTATE = final_anno
BOXWIDTH=0 VREF= 44 46 BOXCONNECT=mean
BOXSTYLE=SCHEMATIC CBOXES= white;

by trtcd;

run;

quit;

ANNOTATED MEANS PLOT FROM PROC BOXPLOT

Annotated Means plot of Hamotoerit Lab results for each week by treatment group

Humaric Reault/Finding in Std Units
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Using the PFROC BOXPLOT opfions
Treatment Type=Plocebo

r - \\ E-.E ! =

T T T T T T
Bosaline  Wesk 1 Waak 2 Waak 3 Wask 4 Waak 5
Wealk of Lab Sample Callaction
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ANNOATED BOX PLOTS USING SAS®9 PROC
BOXPLOT OPTIONS

Bax plat of Hemotocrdt Lab results for each week by treatment group
symbol1 v=plus h=10 c=black : With iabulalad:::;;anfTs;;l;a::raz:iLiﬂing of cutlisr
proc boxplot data=Ib_rep;
plot Ibstresn*week Dazcriphive Statistics by Waalk
| BOXSTYLE=SCHEMATICID Maan 45.9 4.6 463 44.2 45.8 46.1
CECHES: bl P 1 e |
BOXCONNECT=mean; Max 50 50 50 48 50 50
INSETGROUP mean (5.1) stddev (5.1) min max / Ea.0 -
header = "Descriptive Statistics by Week" T 1 1 1 1
p?ﬁitionh_: top _ 475 S S I T
cfill = white; o - —_—
by trtcd; E -0 J I~
ID subjid: as T J - J l
run; o us
Quit; 40.0 . .
Basaline Waale 1 Waak 2 Waak 3 Waalk 4 Waak 5

Wask of Lab Sampgla Collachion
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l STATISTICAL ODS GRAPHICS
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