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Central Statistical Surveillance

What?

Launched in 2019
Internally developed capability

Part of Analytical Risk based Monitoring
(ARBM) offering

Important layer of clinical trial data
oversight

How?

Looks holistically at clinical trial data

Employs statistical models to detect
naturally occuring data patterns and
relationships

Identifies outlying sites breaking
anticipated patterns

.
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CSS overview

« CSS augments Analytical Risk based T
Monitoring andrsits requremencs an
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Figure 1. High Level Central Statistical Surveillance Analysis Process Map.

Right figure reference: Practical implementation of central statistical surveillance in clinical trials. Giordano Lo Regio, Dorothea Ugi, Amy PHARMACEUTICAL COMPANIES OF
Loescher, Stefan Van Yper, Kris Lauwers. https://www.lexjansen.com/phuse-us/2019/ar/AR07 .pdf Ja nssen ’ gcitmcquwﬂwmm



https://www.lexjansen.com/phuse-us/2019/ar/AR07.pdf

CSS is a collaborative effort
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CSS Capabilities

Following models are implemented within CSS analysis:
* Average Test Value Analysis
 Between Subject Analysis

agp . . . %
* Within Subject Analysis z W
 Between Collection Timepoint Analysis T
* Within Collection Timepoint Analysis

« Categorical Data Analysis

.
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Average Test Value Analysis

Identification of sites that differ Results at site in question are more
from the normal study data profile: alike compared to the study norm:

| Site Overview Panel g g g
Significance and Magnitude of Difference with other sites Patle nt Q u eStIO nnaire ReSpO nses
olor by

Study Mean + Standard Error, Site Mean + Standard Error

0 20 40 60 80 100 120 140 160 180 200

LEGEND: Relative Study Day
« Dot Color: darker pink color indicates degree to LEGEND:
which the site’s data differs from all sites in the S
study

* Green Line and Error Bars: patient assessment
results across all sites in study

* Red Line and Error Bars: site in question
showing results differing from study norm and
with almost no variation/error bars

Analysis includes EDC, questionnaire, and lab data for
the qualified sites.

Example shown: Phase 3 neuroscience study



Between and within Subject Analysis

| Site Averages v. Size of Site | Log-Normalized Values

ES10003 |
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Between Subject Analysis shows how much
subjects differ from each other. It gives an
estimate of the variability between subjects at site
level and compares that with all other sites

0(’, [¢)

-

The analysis demonstrates whether subjects at a 10
site are more alike (low variance) or more
different (high variance) than expected

Differences in Within Subject Variance tell us
about how subject test results changes over time

Site exhibiting dynamic change in parameter over
time (subject have extreme value of parameter,

much above biological range)



Between and within Collection Analysis

Between COI Iection ti mep0i nt anaIySiS Lactate Oc:ﬂ:;cge'nscw Lactate [:czfirlo;cnas: » Lactate Dthyv‘::oatth

shows the change over time in test results at
a site when the test results are grouped il ;

based upon the date of collection i o~ M|

g 80 | e
% % m—od ([$0 4o, offiq 2dae W,

Example of site of interest of potential finding

with high variability, compared with sites of )
similar number of subjects enrolled
Within collection timepoint analysis shows

the degree of the difference of a test result 1
grouped and assessed by collection date at a ;
particular site Bl

2 Site of
interest

Example Site of interest exhibits high | |
variability in the value of parameter at a iiiiiiaiessiiiw  iiiidiiiesaiien  iiiiiaiiisaiiin
particular timepoint

2019 2020 2019 2020 2019 2020

Actual Collection Timepoint Date » »



Categorical analysis

Categorical variables: nonnumeric
quantities with nominal values or

ordinal values

Categorical variables are
characterized by limited, and
usually fixed, number of possible
values (levels)

Deviations are identified by testing
the homogeneity of probability
distributions; between sites at
individual levels

Tested Level

Other Levels

Distribution of Categorical Features | Signal Site versus Cther Sites

10014 »
AGveiae Events »
AEBODSYS »
Vascular disorders »

occured in 3 entnes (out of 76, 4% of total) while in all other siies it occured in 1398 entnes (out of 14451, 10% of total) »

3.95

85.06

Signal Site

Current filtenng

All Other Sites

o
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Next Generation features

v Simplified dashboard to allow efficient signal detection and reporting
v'Combine significance and magnitude of a test result to define a relevant signal
v Overall ranking mechanism to highlight sites of interest

v’ Pre-identified signals allowing for quasi single click report creation

v Addition of report page gathering all the identified signals

Total # Sites Medium Risk Total # Sites Low Risk

2 24

6.9%
% of Sites

| Overall Site Rank I
sita Number of Colors

umber
Ider,.. Site Rank.a  Sits Riek Subjscts @ High =
UA. 1 7
;r" 2 " 5 @ Low o150
L 3 Medium ] ~ .
KR 4 Medism 3 NORTH SRPn .(ﬁ :- AsiA
PL Low 5 AMERICA i
PL Low 1
us Low 3
PL Low a
It Low 4
FR Low 8
KR Low 3 AFRICA
JP1 Low 3
GB Low 3
HU Low 4
PL Low B SOUTH
FR Low 4 AMERICA
us Low 3 OCEANIA
UA Low 3
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Low 4 |2000mi 1
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Operational analytics and alliances

g 44+ Janssen studies across E 7 therapeutic areas
»

J 1 O 1 + data processing cycles for

" ACTELION

Actelion
Cardiovascular medicine l“ffféiil’s;

CSS Runs to date

Number of Runs

160+ potential findings identified as sites of interest for further investigation @%

N

» 20 4

40+ study teams informed with near real time data insights

2019 2020

Years

60+ potential findings translated into action @ ~




Goals

*Increase scope of analysis by automation of Data Selection

data ingestion ¥
Pre-processing

2

Transformation
v

Pattern identification
v

*Increase accuracy with lesser manual
interventions

Pattern evaluation

*Operational efficiency gain by decreasing
data processing turn-over time

Overview steps of data analysis

Janssen)' i



Challenges of data pre-processing steps

- Different therapeutic areas; study can have variety

of datasets based on therapeutic areas i O BY S O i
Ressicatory Morphology o

Mlcroblology Spec1men .
Musculoskeletal System Flndlngs

« Heterogenous data formats; CDSIC standards - Nervous_System_Findings'
, ) Laboratory Test Results”
adaptatlon between StUdleS Pharmacokinetics. _Concentrations'

CLASS FINDINGS

 Variability; study specific annotations for test codes,
relative time stamp calculations, datasets selection brotocol bevistions’ __Device_Events'
and formats v mewy Clinical Events'

Associated Persons_Adverse_ Events
Biospecimen_Events'

* Programming infrastructure; machine hardware Adve 'S e E}éo?ﬂ:g 5
and memory for tasks

CLASS EVENTS

.



Solutions built (Process flow for CSS)

Method:

Automation using python and R programming by:

Data Selection: Extracting meta data of SDTM files
« Eligibility analysis of first run set up $
Pre-processing: Study specific test codes
« Extracting meta data of SDTM files 4 : :
Transformation: Study specific Configuration file
creation
» Study specific test codes R _
Pattern identification: Maximum likelihood
Statistical models
» Configuration file creation ¥
Pattern evaluation: CSSA report to study team
* Pre-run review with study team 7

* Integration with cloud platform

- Git version control for track changes —
janssen J | fohwonobmon



Eligibility analysis

Progress_map_site_visit_count

-10

03
09 -
Subject_Relationships' ;‘ ;Z:
* CSS mixed linear model G Y B o
: R : Subject Elements'’ a8 O |
reqUIreS SUﬁ:ICIGnt Sample SIZe Assgciated_Persons_Demographics' 22
for convergence of the 09 -
. . . CLASS SPECIAL_PURPOSE o 02
maximum likelihood E o
optimization g
]
06 -
(1)1
03
01 -
« Eligibility criteria for CSS 03
. . 01 -
analysis; study data with 06 -
. 08 -
at Ie_ast 20 S|t§s and at .Ieast 3 In the figure, Heat map shows o
subjects per site and with at an estimation of qualifying sites 18
least 3 visits per subject (vertical axis) and number of o
visits (horizontal axis) set to GV N SO B G iy g
scale limits between 0 (low) and frenstattAsEaRtriRa=iR=in
1(high) as analyzed from SV 7
VISIT

and DM data domain datasets.



Extraction of meta data from SDTM

] Variable names Missing values Present values Unique values

» Automated script to extract STUDYID 0 936 1
. RDOMAIN 0 936 1

the different datasets USUBIID 5 — =
present in study folder of IDVAR 0 936 L

. IDVARVAL 0 936 16
Interest QNAM 0 936 1
QLABEL 0 936 1
) QVAL 0 936 2
« Evaluating the test codes, QORIG 0 936 1
QEVAL 0 936 1

number of missing values,

present and unique Values Domain variables Missing values Present _values Unique values
raw file /mnt/STUDY_ID/data/lb.xpt /mnt/STUDY_ID/data/lb.xpt /mnt/STUDY_ID/data/lb.xpt
. . . STUDYID 0 54593 1
 Filtering domains such that 5
. . LBTESTCD 0 54593 95
those without test code will 5 s
LBCAT 0 54593 4
be excluded, test ;
differentiators are built-in, TRy = = =
etc LBSTNRLO 6603 48536 44
) LBSTNRHI 4949 50190 58
LBSTNRC 0 54593 5

.
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Study specific configuration file

« Numerical and categorical test S P e mm

values separated into sets ceosior_| & S

BILDIR % ! INDURD | 1 5 EXCLUDE

« Visit schedule extracted and test o Tio : s ;

with multiple visits included = : 1 N
« Duplicated test codes across oo i e e

domains are appended to create list

of unique tests with appropriate unit = SR S

of measurements

URINALYSIS /HPF

* Mapping SDTM datasets to EDC, e | MewmToloeY | moop | ioaR

questionnaire, and lab domains umolfL

for the qualified sites s UANANSS  UANE

N
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Programming infrastructure

Hardware/Environment

Select required CPU /GPU

cores selected, compute
optimized hardware Model results archive

from recent runs and
dashboard updates

CSS pipeline

I Eligibility analysis Transfer to S3 and
| - multiple databases :
Study Data: T : ¥ !
! Domain mapping analysis ;
From : N Spotfire Dashboard :
LSAF/SAS | ' , |
Databases | Stfgdy S{? ecific = w3k
: | con |guia i1ons . : _ — E
! Maximum likelihood l , & !
: Statistical models - :
: ; i i |
| Domino Cloud platform Output files e ——— |
: My~ eaml ray --.{ i, - :
| Git-like J , |
! Version control platform V |

CSS operational runs carried out on Janssen Open Data Science Lab platform (Domino)



CSS runs on Domino platform

Efficiency: Faster Turnaround time
from bug/feature identification to

Faster
Experimentation

“E A julia

{SpomiINo

roduction ‘
p ‘ Gsas G More @)
Compute Grid v Collaboration am?
Data § Environment Management
& {USON} ¢ 4 | shuating W
Spark / ‘VAutomaticVersionControI uditing
Collaboration: Allow for parallel S Integrate Models
. p Todks @psudo H0 @, “ ishi intogtheBusiness Pind
development by multiple collaborators = - DI O
eve p y p ;f\pil/er A, plotly f Losiiee
More Time for M
Data Science

Reliability: Track changes with
commit history

Reference on Domino platform: https://www.dominodatalab.com/solutions/open-data-science/



https://www.dominodatalab.com/solutions/open-data-science/

Summary

Scope

v Automation of Study specific configuration files to streamline the process
v Lesser manual interventions

Accuracy

v Process of SDTM datasets selections in Class findings is fastened due to auto-evaluations
v'"Communication a priori with the study team has allowed greater transparency
v’ Study specific configuration file serves as reference file during dashboard results analysis

Efficiency

v"Reduce review time
v'Users report an efficiency gain (speed of analysis completion) of up to 30%
v'Next generation features of dashboard has allowed faster report generation for study teams
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