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Problem statement

e The exploratory analysis of clinical trials requires flexibility in the results exploration

e The decision making process especially based on biomarker exploratory analysis might be time
consuming based on the number of potential candidates and might require the alternative
hypothesis generation in the short time

e Visualisation and tabulation of those results in across different biomarkers candidates and ability of

cross checking different type of analysis is a key in effective exploration



Problem statement: regulatory v. exploratory

The exploratory biomarker analysis within the clinical trial usually provides the large number of reports,
which using presented flexible framework, allows to reduce the number outputs required for regulatory

purposes.

Based on the saem implementation using the R Shiny Applications within Ophthalmology 1 :

e Efficiency gain by combining study results exploration and code generation
e Flexible and agile solution in increasingly growing complexity of studies and number of biomarker
candidates

e Customisations of study specific implementations using the R packages

1 - https://www.lexjansen.com/phuse-us/2020/as/AS01.pdf
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Exploratory Biomarker analysis

e This presentation will focus on the unique capability in visualising the study results of the primary
endpoints and the flexibility in exploring different baseline biomarkers, based on the randomly
generated data, but reflects the real study analysis scenario.

e In the real study, there might be a good predictive biomarker candidate based on the protocol, which
might fail after the study unblinding

e Exploring and finding a new good candidate in short term requires a robust hypothesis generation

process



Exploratory Biomarker analysis

In rider to explore different aspect of analysis, provided example provides a set of standard
visualizations:

Data Table - the raw data viewer

Variable Browser - variable data browser

Selection Bias - demographic analysis and selection bias

Cross Table - cross tabulation of chosen variables and biomarkers
Uni- and Bivariate Plot - plotting the variables

Response Module - exploration of biomarker using response variable
Time-to-event Analysis - exploration of biomarker using Time to event

Forest Response - exploration using forest for response

Forest Survival - exploration using the forest for time ti event

Overlap Module - cross checking available biomarker populations
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Implementation example: Data table

data select variables Active Filter Variables
@ A5L (O ARS: O ATE SUBJID STUDYID SITEID USUBJID AGE WEIGHT
unfiltered data @ filtered data

[0 show only distinct rows Add Filter Variables

ASL
Show (30 v entries

suBJID STUDYID SITEID usuBJID AGE WEIGHT ARS
1 id-1 AB12345 XyYz2 AB12345-XYZ2-id-1 7% 67

2 id-2 AB12345 XYZ1 AB12345-XYZ1-id-2 80 84 ATE
3 id-3 AB12345 XYz2 AB12345-XYZ2-id-3 23 110
4 id-4 AB12345 Xyz2 AB12345-XYZ2-id-4 20 79
5 id-5 AB12345 Xyz2 AB12345-XYZ2-id-5 73 83
6 id-6 AB12345 Xyz2 AB12345-XYZ2-id-6 55 78
7 id-7 AB12345 XYZ1 AB12345-XYZ1-id-7 63 93
8 id-8 AB12345 X¥Z1 AB12345-XYZ1-id-8 45 65
9 id-9 AB12345 Xyz2 AB12345-XYZ2-id-9 46 88
10 id-10 AB12345 XyZ2 AB12345-XYZ2-id-10 48 71
11 id-11 AB12345 Xyzi AB12345-XYZ1-id-11 40 91
12 id-12 AB12345 Xyz2 AB12345-XYZ2-id-12 81 65
13 id-13 AB12345 XYZi AB12345-XYZ1-id-13 57 81
14 id-14 AB12345 Xyzz2 AB12345-XYZ2-id-14 33 57
15 id-15 AB12345 Xyz2 AB12345-XYZ2-id-15 36 108
16 id-16 AB12345 Xyz2 AB12345-XYZ2-id-16 55 88
17 id-17 AB12345 XYzZ1 AB12345-XYZ1-id-17 40 84
18 id-18 AB12345 XyzZ1 AB12345-XYZ1-id-18 34 79

roche.com/3.5.1/user jom_analysis._fi 5533-2



Implementation example: Variable browser

User Guide Data Table Selection Bias Cross Table Uni- and Bivariate Plot Response Analysis Tim

ASL ARS ATE

Show [10 v |entries

Search:

Variable Label

SUBJID Subject Identifier for the Study
STUDYID Study Identifier

SITEID Study Site Identifier
usuBJID Unique Subject identifier
AGE Age

WEIGHT

ECOG

SEX Sex

ARMCD Pianned Arm Code
COUNTRY Country

Showing 1t 10 of 34 entries

Previous

Show ASL variables datasets other than ASL

1 2 3 4 Next

ASLAGE

variable

O unfiltered data @ filtered data

o-event Analysis Forest Response Forest Survival Overlap Module

Active Filter Variables

ASL.AGE remove

[20]

Add Filter Variables

ASL

ARS

ATE



hitps://:

User Guide Data Table

Encodings
Analysis data: ASL

Biomarker-Evaluable Population (BEP)
Variable

BEP_BMRK1 -

Table Comparison
® ALLvs BEP
BEP vs Non-BEP
ALL

Group Variable

SEX "

Summarize Variables

AGE SEX

roche.com/3.5.

Age

n

Cross

Mean (SD)

Median

Min - Max

SEX
n
F
M
u

UNDIFFERENTIATED

133-1

_analysis_|

Uni- and Bivariate Pl

F
ALL

(N=219)

219
40.95 (18.13)
39

20-90

219
219 (100%)
0(0%)
0(0%)
0(0%)

Implementation exampl

Selection Bias

Re:

BEP
(N=201)

201
41.03 (18.23)
39

201
201 (100%)
0 (0%)

0 (0%)

0 (0%6)

e: Selection bias

onse Analysis

ALL
(N=175)

175

42.87 (17.71)

42
20-81

175

0(0%)

175 (100%)

0(0%)
0(0%)

Time-to-event Analysis

M
BEP

(N=163)

163
43.06 (17.78)
42
20- 81

163
0(0%)
163 (100%)
0(0%)
0(0%)

ALL
(N=6)

6
39.83 (13.27)
a7

20-51

6
0(0%)
0(0%)

6(1009%)
0(0%)

Forest Res;

nse

BEP
(N=6)

8
39.83 (13.27)
a7

20-51

6
0 (0%)
0(0%)

6(100%)
0(0%)

All Patients

(N=400)

400
41.77 (17.88)
40

400
219 (54.75%)
175 (43.75%)
6(1.5%)
0(0%)

Qverlap Module

Active Filter Variables

Add Filter Variables

ASL



Implementation example: Cross table

Selection Bias Cross Table Uni- and Biv

User Guide Table Variable

nse Analysis Time-to-4

nt Analysis Farest Response Forest

Encodings
Note that the columns UNDIFFERENTIATED were removed as they have 0 count
Analysis data: ASL

F L u All Patients
Group Variable
(N=219) (N=175) (N=6) (N=400)
SEX -
Age
Summarize Variables n 219 175 6 400
AGE COUNTRY Mean (SD) 40.95 (18.13) 42.87 (17.71) 39.83 (13.27) 41.77 (17.88)
Median 39 42 47 40
Min - Max 20-90 20-81 20-51 20-90
Country
n 219 175 6 400
BES 51(23.20%) 54 (30.86%) 2(33.33%) 107 (26.75%)
cuw 59 (26.94%) 51(29.14%) 1(16.67%) 111 (27.75%)
SXM 58 (26.48%) 38 (21.71%) 2(33.33%) 98 (24.5%)
AFG 51(23.29%) 32 (18.29%) 1(16.67%) 84 (21%)

p Module

Active Filter Variables

Add Filter Variables

ASL



Implementation example: Uni- and Bivariate plot

User Guide Data Table Variable Browser Selection Bias Cross Table Uni- and Bivariate Plot Response Analysis Time-to-event Analysis

Dataset: ASL

X var

y var

@® mosaic plot

© bar plot

Row facetting Variables
SEX - Sex

Column facetting Variables
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Overlap Module

Active Filter Variables

ASL.AGE remove

Add Filter Variables
ASL



User Guide Data Table Variable Browser

Dataset: ARS
Endpoint (PARAMCD)
BESRSPI bt

Biomarker Variable
BMRK1 - Cont. Biomarker 1 -

@ Dichotomization
© Trichotomization

Dichotomization for BMRK1
0% %

g )

M X W 0 & ™ W0 W N

100%

Range=0.631-24.124, Actual value=5.687
Reference Biomarker

0.6314-5.687

Comparison Biomarker
5.687-24.12

(0 Combine all comparison biomarkers?
Arm Variable
-~ no selection -- -

Reference Arm

Selection Bias

Cross Table Uni- and Bivariate Plot

ped sean)

Avarc [l cr [l ne [l ro [ PR [ SO

Time-to-event Analysis

Forest Response

247

Implementation example: Response analysis

Overlap Module

Active Filter Variables

ASL.AGE remove

Add Filter Variables
ASL



n L ] n
- y
User Guide Jata Table Variable Browser Selection Bias Cross Table Uni- and Bivariate Plot Response Analysis Forest Response Forest Survival Overlap Module

Active Filter Variables

Encodings 0S by BMRK1 ASL.AGE remove

data: ATE r 20 0]

Time-to-event variable

Analys

os -

Biomarker Variable

BMRK1 - Cont. Biomarker 1 ». Add Filter Variables

ASL

@® Dichotomization

Survival Probability

) Trichotomization
Dichotomization for BMRK1 — =
ox 05} oo - N——

) -

Con Pivportionsl Mesel| DasteatiBed Asalyals
- et atm

Term wome 1
Range=0.631-24.124, Actual value=5.687 e : T T T T T
Reference Biomarker 0 a8 96 144 192 240 288 336 384 432 480

0.631-5.687

Comparison Biomarker Number of Patients at Risk

5.687-24.124

() Combine all comparison biomarkers? T T T T T T T T T
0 8 9% 144 192 240 288 3% 384 432 480
Arm Variable

== no selection -- hd

Reference Arm

combined into a sit
one is selected.

> group if more than

Comparison Arm



Implementation example: Forest response

Active Filter Variables

User Guide Data Table Variable Browser Selection Bias Cross Table Uni- and Bivariate Plot Response Analysis Time:

Encodings

graph needs to be of a certain width to be displayed ASLAGE remove
Analysis data: ARS 20}
PARAMCD
Select one type of response to analyze.
Placebo
ADg X £ Cheatal ADugx BiPlacebaC
OVRINV x e Combination
Baseline Total Response Response  Odds Dettor e
Risk Faclors nn Responders  Rale n  Responders  Rate  Ralio  95%Cl
Responders Add Filter Variables
Al Patients 400 148 61 041 252 97 038 089 (059,1.35) o
PR CR SEX ASL
F 219 88 3 038 131 50 038 103 (059.18) ——
M 75 59 27 046 16 a4 038 072 (0.38,137) —i—
Arm Variable u 6 1 1 1 5 3 06 0 (NA,>999.9)
ARM % UNDIFFERENTIATED 0o 0 0 NaN 0 ] NaN NA  (NA.NA) ARS
RACE
BLACK OR AFRICAN
s ANETEN 0 15 7 047 25 9 036 084 (017.239) e
NATIVE HAWAIIAN OR
A:Drug X OTHER PACIFIC 33 1 6 043 25 " 044 105 (0.28,404) —_—
ISLANDER
= - ; AMERICAN INDIAN OR
Multiple arms automatically combined into a ALBAKA NATVE 5 18 7 039 35 18 051 166 (053,5.48)
single arm if more than one value selected. ASIAN 5 23 12 052 3 10 032 044  (0.14,131)
Goimparison Arm WHITE 56 22 8 036 34 1" 032 084 (027.269)
UNKNOWN 53 17 7 0.41 % 14 039 091 (026.302)
8: Placebo C: Combination OTHER 58 20 6 03 38 1 037 136 (0.44,458)
MULTIPLE a7 19 8 042 28 10 036 076 (023,255
BMRK1
Multiple arms automatically combined into a [0.6314,5.687) 184 €8 20 020 116 18 0.41 169 (09,325
single arm if more than one value selected. (5.687.24.12] 186 69 2] 049 17 44 038 062 (034,1.13)
T
Subgroup Variables 0.1 1 10

are taken from ASL

SEX RACE BMRK1

Plot Settings
plot height

200 (600 2000



Implementation example:Forest Survival

Active Filter Variables

User Guide Data Table Variable Browser Selection Bias Cross Tal

e Uni- and Bivariate Plot Response Analysis

Encodings

graph needs to be of a certain width to be displayed ASL.AGE remove
Analysis data: ATE 20}
PARAMCD
Select an endpoint to analyze.
P A Drug X i Facehala: B PacoboC: o
Baseline Risk Total n  Evenls Medan n  Events Medan Hazad  85% c"'"b":;;"’ better
Factors n (days) (days) Ratio  WaldCl
Arm Variable Add Filter Variables
Al Patients 400 148 90 8248 252 164 7357 109 (084,142 ~fo—
ARM - SEX ASL
F 219 88 54 7849 131 9 67.37 119 (0.84,167) Sl
M 175 59 36 8248 116 7 865 098  (0.65,1.486) —
Reference Arm u 3 1 0 NA 5 2 13654 NA (NA, NA)
v UNDIFFERENTIATED
A: Drug X
rug RACE ATE
BLACK OR AFRICAN
40 15 9 6057 25 19 6228 067  (0.28,157 —
Multiple arms automatically combined into a AMERICAN )
single arm if more than one value selected. NATIVE HAWAIIAN OR
OTHER PACIFIC 3 14 8 7699 25 15 9883 083 (034,203) —_—
Comparison Arm ISLANDER
= AMERICAN INDIAN OR
B: Placebo C: Combination ALASKA NATIVE 83 18 13 7001 35 22 75.74 104 (0.51,212) —
ASIAN 4 23 15 9309 3 25 4188 167 (0.87.32) e
Multiple arms automatically combined into a :“;';‘;‘EDWN :36 ‘:’; :g ::.'25 312 ;: ;g 23 g : :7.33:.: 7-11: -—
valtie $ 1 (0.38.1.71) P
single arm if more than one value selected. STHER B % o wTA 58 32 10086 13  (0Be.zés i
Subgroup Variables MULTIPLE 47 19 10 11093 28 19 6862 174 (08,378) ———
are taken from ASL BMRK1
[0.63145.687) 184 €8 42 7699 116 80 6737 121 (083.1.77) —1-—
SEX RACE BMRK1 | (5.687.24.12] 186 69 41 8325 17 73 70.18 12 (0.81,1.76) —1—
T |
o1 1 10
ITTGEFL
ITTWTFL
ITTGE2FL
ITTGE3FL
ARM
ACTARM

BMRK2



Implementation example: Overlap module
g - |

Active Filter Variables

User Guide Data Table Variable Browser Selection Bias Cross Uni- an Response Analysis Time-to-event Analysis Forest Response

Encodings NAs get th ed

ncodings s get currently remove ASLAGE remove
Analysis data: ASL £
Group variables

BEP_BMRK1 BEP_BMRK2
BEP_BMRK3 BEP_BMRK4 |

BEP_BMRK2
BEP_BMRKS - BEP_BMEKS

BEP_BMRK6 Add Filter Variables

BEP_BMRK4

© Venn diagram up to 5 groups (eulem) A

D Upset plot

Plot Settings
plot height
200 {600 200
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Doing now what patients need next



