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Introduction GTL

= GTL structure:

proc sort data= input_data;

Input data derivation by idpat Gene;
run,

—'proc template;
define statgraph scatplot;
begingraph /;
layout overlay;
GTL template =4 <Plot statement>;
endlayout;
endgraph;
end;

runy
—

proc sgrender data= input_data template=scatplot;

SG render procedure
run,
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Subject ID

Subj30
Subj29
Subj28
Subj27
Subj26
Subj25
Subj24
Subj23
Subj22
Subj21
Subj20
Subj19
Subj18
Subjl7
Subjl16
Subj15 -
Subj14 -
Subj13
Subj12
Subjll
Subjl10
Subj09
Subj08
Subj07
Subj06
Subj05
Subj04
Subj03
Subj02

Subj01

= Sample of input dataset sorted by idpat and gene:

idpat gene

Subjo1 Gene C
Subj01 Gene D
Subj02 Gene A
Subj02 Gene B
Subj02 Gene E

= Alphabetical order of axes expected

| ceec Gene D Gene A

Gene B

} >| Sorting not controlled
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layout overlay;
scatterplot x=gene y=idpat;
endlayout;
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Control the axes display

= Graph and character variables:
idpat

idpat gene A

—> | Subjo1 Gene C i i i ! i
—_—> Subj01 Gene D i i : i i
—> [ Swj02 | GeneA Subjoz |------ — focoss b ————— P=o=cloooes
—_— Subj02 Gene B : : : : :
q Subj02 Gene E SUbJ01 ______ ’_____’ ______ i _______ i _______ i ______

' ' > gene
Gene C GeneD Gene A GeneB GeneE

= From character variable to numeric equivalent + corresponding format:

idy

A . : , ,

idpat idy gene  idx i i i i i

= | Subj01 1 GeneC| 3 | i : i i
= | Subjo1 1 GeneD | 4 Subjo2 2 |---- T Q- oo - Q-

—> [ Suwjo2| 2 [GeneA| 1 ; ; i ! ;
—> | Subj02 2 Gene B 2 Subjo1 1 |------ . . ’ _____ ’ ______ .

=—> | Subj02 2 GeneE| 5 i i . : i

T | 1 1 ! 1 1 ) idx
Additi f i iabl 1 ? ° ¢ °
tion o7 numeric variab’es Gene A Gene B Gene C Gene D Gene E
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Subject ID

Numeric variables for axes

Subj30 L] [ ] [ ]
Subj29 ) L) layout overlay;
Subj28 - L4 L4 scatterplot y=idy x=idx;
Subj27 1 ® * o endlayout;
Subj26 [ ] [ ] L ] L
Subj25 ° ) )
Subj24 L] [ ] L] ]
Subj23 L] L] L] L]
Subj22 L] [ ]
Subj21 L ] [ ]
Subj20 [ ] L ] [ ]
Subj19 L [ ] L ] [ J .
el e : : : = Control of axes:
Subj17 ] L] [ ] [ ] .
Subj16 - o . o o « Expected display and order
Subj15 L ] L]
Subj14 o . o o + Display sorting independant of input dataset
Subj13 L ] L L L
Subj12 L ] [ ]
Subjl1 L ] [ ] [}
Subj10 ° ) ) )
Subj09 L ] [ ] L J
Subj08 L ] L L
Subj07 [ ] L ] L]
Subj06 - L ] L ] L ] L
Subj05 L] L [ ]
Subj04 L ] [ ]
Subj03 [ ] L]
Subj02 L ] [ ] [ ]
Subj01 L J ®

Gene A Gene B Gene C Gene D Gene E

Gene

= Enrich by adding a group variable to distinguish the type of alterations :
« Type of alterations : Amplification, deletion or mutation
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Addition of Group var : Type of alterations

:“E@:g' % X i X )i layout overlay;
s::b};s- + + scatterplot y=idy x=idx / group= alteration;
Subj27 - + X X <discretelegend statement>;
:":J:if‘ T ‘: 2 i’ endlayout;
ubj25
Subj24 - o X o X
Subj23 o o (o] +
Subj22 X o idpat idy gene id). alteration
Subj21 o +
Subj20 - o X + Subj02 2 Gene B 2| | Amplification
Subjl9 o (o] o X
Subj18 - X X X X Subj02 2 Gene E 5| | Amplification
Subj17 4 + o [e] X
Subjl6 - X o o + Subj01 1 Gene D 4 Deletion
2 Subjl5- (o] X - =
3 Subjlé- o o o o Subjo1 1 Gene C 3 Mutation
£ subjl3- X + X + - -
“ Subjl2- + o Subj02 2 Gene A 1 Mutation
Subj11 o X -+
Subj10 o] (e] [e] o] .
e I 1 { i ° = Display of legend:
08
Subjo7 o o o
Subjo6 - ¥ ¥ x o * Input dataset dependant
Subj05 o X o
Sut ] ? i » Sort input dataset by the group variable
Subj03 > 4 +
Subj02 X o [e]
Subj01 X +
Alteration
O Amplification
+ Deletion
X _Mutation
Gelle A Gcl:e B GcI;c C Gcl;c D Gcl;c E

Gene

- Currentsymbol-and-color defined-by default by SAS
= Control the color and symbol of each type of alteration
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Subject ID

Attribute map dataset

e I o o = Attribute map dataset:
Subj29 A A
Subj28 u ]
S _ ) ? ID VALUE MARKERCOLOR MARKERSYMBOL
Subj26 u A A A
Subj25 |} n o
Subj24 A ° A ° mplification trianglefilled
Subj23 A A A ]
2::33? )y 1 I alt Deletion Blue Squarefilled
Subj20 - A ° m
Subjl9 4 4 A ° alt Mutation Green circlefilled
Subjl8 - o ° ° °
Subj17 u A A [ ]
Subj16 o A A = NamedAttrib data
Subj15 A ) —
Subj14 A A A A
Subjl3 ° n [ ] | |
Subjl12 u A
Subjl1 - A o . « |D and VALUE are mandatory
Subj10 A A A A . .
Subjo9 . ’ A + Assign a color/symbol for each type of alterations
Subj08 A [ ] | |
Subj07 - A A A H
oo 3 $ T i « Can be used in other graphs
Subj05 A ° A
Subj04 A =]
Subj03 ° | |
Subj02 L] A A
Subj01 [ ] | |
Alteration

A Amplification

B Deletion

® Mutation

Gcl:e A Gel:e B Gel;e C Gcl;c D Gelllc E
Gene
proc sgrender data= input data template=scatplot dattrmap=attrib data;
dattrvar alteration=‘alt’;
run;
6 | Enhance and enrich your plots using Graph Template Language (GTL) | Mathias Lebreton | PhUSE 2015 | Vienna U) NOVARTIS

ONCOLOGY



Subject ID

Subj01
Subj06
Subj22
Subj04
Subj05 <4
Subj23
Subj25 ~
Subj07
Subj03 4
Subj08 ~
Subj27 4
Subj09 4
Subj16
Subj26
Subj18
Subjl4
Subj30 ~
Subj17 4
Subj21
Subj28
Subj20 ~
Subj02
Subj15
Subj29 ~
Subj10 <
Subj24
Subj19
Subj12
Subjl1
Subjl13 ~

Overall treatment exposure

A

——— )

= |

Ll T
10 20 30 40

weeks on treatment

idpat duration start end
Subj01 44 0 17
Subj01 44 18 32
Subj01 44 35 44

Sorted by overall duration of exposure

(duration)

layout overlay/;
hightlowplot y=idpat low=start high=end;
endlayout;
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Subject ID

Similarly...

Subj01
Subjo6 -
Subj22
Subj04
Subj05 <4
Subj23
Subj25
Subj07
Subjo3 -
Subj08 ~
Subj27 4
Subj09 -
Subj16
Subj26
Subj18
Subj14 -
Subj30
Subj17 -
Subj21
Subj28 4
Subj20 ~
Subj02
Subjl5 ~
Subj29 ~
Subj10 <
Subj24
Subj19
Subj12
Subjl1
Subjl3 -

10 20

= |

S_

weeks on treatment

1 — Basic graph
2 — Formatting of idpat to numeric
3 — Addition of group variable

4 — Addition of attribute map dataset

layout overlay/;
hightlowplot y=idpat low=start high=end;
endlayout;
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Subject ID

Similarly...

Subj01
Subjo6 -
Subj22
Subj04
Subj05 <4
Subj23
Subj25
Subj07
Subj03 4
Subj08 ~
Subj27 4
Subj09 -
Subj16
Subj26
Subj18
Subj14 -
Subj30
Subj17 -
Subj21
Subj28 4
Subj20 ~
Subj02
Subjl5 ~
Subj29 ~
Subj10 <
Subj24
Subj19
Subj12
Subjl1
Subjl3 -

10 20

= |

S_

weeks on treatment

1 — Basic graph
2 — Formatting of idpat to numeric
3 — Addition of group variable

4 — Addition of attribute map dataset

layout overlay/;
hightlowplot y=idy low=start high=end;
endlayout;
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Similarly...

SubjO 1 ~{ S —— 1 — Basic graph
Subj06
S22 ~{ . . :
Subj04 -| ——————— I 2 — Formattmg of |dpat to numeric
Subj05 —{
Suj 23 —{
S 25 ~{ ags .
:::Eg;: ] 3 — Addition of group variable
s.-b;os— ]
S 27 | .- .
gu:j:«:z- ] 4 — Addltlon Of attrlbute map dataset
b 16~ |
Subj 26 ~{
2 Subj 15 ~{ |
= Subj 1< ~{ |
S Subj30 ~{
Z Subj17 -|
Subj21 | I —
e R ——
b ol | ———— idpat duration start end bor
Subjl5 - N
zu:;'fz- —— Subj01 44 0 17 PR
Subjl0 -{ E——
23:3133 e Subjo1 44 18 32 PR
Subj24 | I
Subj:n- = Subj01 44 35 44 PR
Subjll < W [Best overall response
E— CR
I PR
— 5D
I ]
0 4 8 12 16 20 ‘.‘:4 28 32 36 40 -l:l -;s
weeks on treatment
layout overlay/;
hightlowplot y=idpat low=start high=end /group=bor;
endlayout;
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Similarly...

o 1 — Basic graph
Subj06
Subj22
Subj04
Subj05 4
Subj23
Subj25
Subj07
Subjo3 -
Subj08 4
Subj27 4
Subj09 ~
Subj16
Subj26
Subj18 4
Subj14
Subj30
Subj17
Subj21
Subj28
Subj20
Subj02
Subj15
Subj29
Subj10
Subjl3 -
Subj19 -
Subj24
Subj12
Subjl1 -

2 — Formatting of idpat to numeric

3 — Addition of group variable
4 — Addition of attribute map dataset

Subject ID

ID VALUE LINECOLOR

bor CR Dark blue

bor PR Blue

bor SD Light blue

Best overall response bor PD Red
I CR
I PR
s SD
I P

T T
44 48

-
-
®
=}
2
8
@ 4
82
b
-3
=

weeks on treatment

layout overlay/;
hightlowplot y=idpat low=start high=end / group=bor;
endlayout;
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What's next ?

Combine two individual plots into one single graph

Subj30 ° ° (]
Subj29 A A
Subjo1 e ]
) o e ——
Subj22 uj
Subj04 | EEEE—————————— _ Subj26 b A A A
Subj05 Subj25 [] ] ]
Subj23 Subj24 A . A .
]2 | | Subj23 A A L]
Subj07 -| | I — Subj221 o A
] | 1 Subj21 A ]
R e ——————————————————————— Subj20 " o ]
g“:ljg; T — Subjl9 - A A A °
019 | .
i Subj18 [} [} [} (]
.| ;
:“b.l;: Subj17 | | A A (]
e
e s:gls- | o Subiléq ¢ 4 " "
o] # = Subjl5 A .
Subj14 | EEEE—
i Su:Jjw- — £ s 3 & ¥ 1
7 Subjl7 - —— & Subjl3 o L] o L]
Subj21 4 mE—— Subjl2 ] A
Subj28 | FE—— Subjl1 A o ]
Subj20 4 EE——— Subjl0 A A A A
Subj02 | EEE——— Subjo9 - o . A
Subjl5 - I — Subjos | o .
Subj29 | — Master plot s 4 R R
:ub!:g- — Subjo6 . . )i 1
- — ;
53319 Subj05 - A L] A
- ——
Subj24 -| I Subjos A .
Subj12 - I Subjo3 . [}
Subjll | N — - Tl S92 . A A
Best overall respons b1 | .
Alteration
A Amplification
W Deletion
® Mutation
Ll T T T T L] T T Ll T T T L] T T T T T
0 4 8 12 16 20 2 28 32 36 40 4 48 Gene A Gene B Gene C Gene D GeneE
weeks on treatment Gene
|:> Combine GTL t lat d input dataset
9 | Enhance and enrich your plots using Graph Template Language (GTL) | Mathias Lebreton | PhUSE 2015 | Vienna U) NOVARTIS

ONCOLOGY



Layout lattice

Layout lattice
(1 row and 2 columns - 70% and 30%)

Subj30+ . . .
s“bjgé- 1 I ::;: n 1 " i
Subj0é6 N
] o 4 - —— —

05 | —————————————————————— s . . .
23 Subj24 A L] A [
St 2.5~ | — Subj23 A A L
Subj07 | I — Subj22 . A
S 03~ 1 — Subj21 A | ]
S 0 Subj20 A . L]
A 27— Subjl9 A A A L]
a9 =1 — ubj
<0 Subjl6 . A A "
g sied e L . .
2 Subj30 5 sujl4 A A A A
Pae——— e e e e
ubj28 - ME— Subjll A . ]
gu:;’j:- s\.:m- A A A A
Sy | me— Layout overlay 1 w1l Layoutoverlay 2 |.
:ng:}g- I Subjo6
U513 | Subjo5 A
Subj19 - P Subjod
Subj24 -| I . abi03
FH———— Highlowplot e | ] Scatterplot !
— CR ot -
—gg , ﬁnmmm
I PD ® Mutation
0 4 8 12 16 20 J’I 28 32 36 40 -ll-l 4‘8 OuleA Gq;gB Gn;eC G!I;tD Cm;zE
weeks on treatment Gene
layout lattice /columns=2 rows=1l columnweights=(0.7 0.3);
layout overlay;
<Highlowplot statement>
endlayout;
layout overlay;
<Scatterplot statement>
endlayout;
endlayout;
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Combine input datasets

idpat duration bor Start end gene alteration
Subjo1 44 PR 0 17
Subj01 44 PR 18 32
Swimplot ['Sypjo1| 44 PR 35 44.4
Subj02 11 SD 0 11 :
o) 1. Set of input datasets
Subjo1 44 Gene C Mutation
SubjoT || 44 GeneD | Deetion | 72 Retain variables needed for
Subj02 1 Gene A Mutation :
Scatterplot : the Sortlng
Subj02 1" Gene B [ Amplification
Subj02 11 Gene E | Amplification
Subj01 Gene D Deletion
Subj02 Gene A Mutation
Scatterplot
Subj02 Gene B [ Amplification
Subj02 Gene E [ Amplification

= Same sorting in both plots
= Character variables used in X/Y-axes can then be formatted to numeric as
seen in the previous cases
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Combined plot

Sub;j01 ] ] ° |
Sub;j06 [ ] n ° A
Sub;j22 ° A
S 0 —{ 0 I A ]
S 0’5 —{ | A ° A
S} 2.3 —{ | A A A ]
Sub;j25 | I | ] |
Subj07 -{ I ] I A A A
S 0’3 —{ | ° ]
Subj 03 —{ | A ° [ ]
U 27 | ] ) °
S 09 —{ ° | A
Subj16 - I ° A A [ ]
U} 26 —{ ] A A A
S 18 | ° ) ° °
S 14 —{ A A A A
Subj30 - FEEE ° ° °
Subj17 - FE [ ] A A °
Subj21 - FEE —— A [ ]
Subj28 - FEE n ]
Subj20 o A ) [ |
Subj02 - FEE ° A A
Subj15 -| I A °
Subj20 - FEE A A
Subj10 - I A A A A
Subj13 - I ° n ° ]
Subj19 o FEEE A A A °
Subjll-{ HE A ° [ ]
Subj12 - I n A
Subj24 -| I A ° A °
Best overall response

I CR

s PR

e SD

I PD

T T T T T T T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 4 48 Gene A GeneB GeneC Gene
‘Weeks on treatment Gene ID
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Summary »

Understand the SAS default options to set them better

= Character variable in axes ?

»Use numeric equivalent with corresponding format

= Addition of a group variable ?
»Sort the dataset to control the legend order
»Control colors and symbols with attribute map dataset

= Display multiple distinct plots in one graph?
»Combine them with layout lattice and overlay

= More details and methods in the PhUSE paper CS08

Further customization is also becoming feasible ...

13 | Enhance and enrich your plots using Graph Template Language (GTL) | Mathias Lebreton | PhUSE 2015 | Vienna U) NOVARTIS
ONCOLOGY



14 | Enhance and enrich your plots using Graph Template Language (GTL) | Mathias Lebreton | PhAUSE 2015 | Vienna

Weeks on treatment

=
Subj0l | I ] ° |
Subj06 4 P u n ® A
Subj22 — ® A
Subj05 - I A ® A
Subj03 - I ® n
Subjos - I ~— A ® u
Subj16 - ® A A u
Subj30 4 ® ® [ ]
Subj21 o ] A u
Subj02 o FEE ® A A
Subjl5 - NN A ®
Subj29 - - A A
Subj12 - - [ A
Subj27 4 FE e n ® ®
a Subj09 o FEE e ® n A
_§ Subjl8 - e ® ® ® ®
"; Subjl7 o FE — n A A ®
A Subj20 4 FEEE A ® n
%‘ Subj10 - I A A A A
3 Subjl9 4 F A A A ®
Subjll - A ® |
Subj24 4 I A ® A ®
: =
Subj04 4 P | A n
Subj23 4 I A A A u
Subj25 - I n n n
Subj07 - —— | | r A A A
Subj26 4 e u A A A
Subjl4 4 FE e A A A A
Subj28 o - n n
Subj13 - ® n ® |
Best overall response
I CR Alteration
m——— PR A Amplification
[ S B Deletion
I PD ® Mutation
T T T T T T T T T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 Gene A GeneB GeneC GeneD GeneE

Gene ID
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Thank you!

Subj01 I I ° |
Subj06 u | ] A
Subj22 ° A
Subj05 A ° A
Subj03 ] |
Soces | A ° u
A Subjl6 —| | —— ° A A ]
Subj30 4 FE ] ® ®
Subj21 o FE I A |
Subj02 o FEEE ° A A
Subjl5 - N A ®
Subj29 o FEE A A
Subjl12 - I ] A
Subj27 q e u ® ®
8 Subj09 o FEEE ° ] A
_§ Subj18 o FE ® ° ° ®
g Subjl7 o FEE | A A ®
% B Subj20 o FEEEE A ° |
%‘ Subj10 - A A A A
3 Subjl9 4 FEEE A A A ®
Subjll - I A ° |
Subj24 - I A ® A ®
Subj04 o FEEE = A u
Subj23 A A A |
S 25— | u u u
Subj07 - | I A A A
¢ Subj26 o FEE u A A A
Subj14 o FEE A A A A
Subj28 4 FE ] |
Subj13 - I ® | ° u
Best overall response
E— CR Alteration
m——— PR A Amplification
[ S B Deletion
I PD ® Mutation
T T T T T T T T T T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 +H 48 Gene A GeneB GeneC GeneD GeneE
Weeks on treatment Gene ID
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