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RISE

Reporting Integrated Statistical Environment

Planning (what needs to be done)

Data TOC creation
Connection

Organizing (who is doing what)

Developing (utilizing SAS/R for interactive code

Code Dev. &
execution development)

SAS Viya

- Executing (batch run of programs)

Output QC (facilitates & documents validation

Program
Validation sta tUS)

PDF creation (in line with framework
conditions)
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RISE

L . * RISE Ul reflects a TOC (Table of contents) of a required report
Web application focusing on regulatory _ _ , _
* The TOCis a “to-do” list and defines the structure and content of the resulting report

relevant reports (CTR, ISS, ISE, per. Reports

etc.)
Workbench 1313_0021

TOC

Planning (what needs to be done)

Programmer view (@ Validator view

Organizing (who is doing what) s

C] ToCID h g LABEL h g SUBLABEL h g CLASS hd PROGRAM T OUTPUT NO. Y LOG b OUTPUT hd PROGRAMMER T ACTION
Developing (utilizing SAS/R for interactive o . o -

[m] 52 luat Chap
COde developme nt) D * 1521 Primary efficacy endpoint (section Section

. | Primary efficacy endpoint (subsection) Subsection

Executing (batch run of programs) .

0 s o © d
Output QC (facilitates & documents . e e L. o .
validation status) o

a = o D d
PDF creation (in line with framework 0 ; - : “o o N
conditions) 0 s ' “o o ¢

0 - e o ' “o [ o
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RISE

Web application focusing on regulatory

* Trial team defines responsibilities in the Ul (developer, validator, validation method)

e Users can search/filter the TOC for their tasks

relevant reports (CTR, ISS, ISE, per. Reports

etc.)

* Planning (what needs to be done)
Organizing (who is doing what)

Developing (utilizing SAS/R for interactive

code development) '
Executing (batch run of programs)

Output QC (facilitates & documents

validation status)

PDF creation (in line with framework

conditions)

EDIT TOC TREE 4

Programmer view ) Validator view

SAVE CHANGES M)
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I+ Exim
Y LABEL hd SUBLABEL T cass Y PROGRAM T OUTPUTHO. T ACTION
- Chaper - TOC ltem Settings
Disposition of Patients Chapter e
Efficacy evaluation Chapter
Primary efficacy endpoint (section) Section @ » GENERAL
INFO
v 15211 Primary fficacy endpoint (subsection) Subsection
Stats
Analysis of time to first relapse of PROG
15.2.1.1:1 BIXXXXXX (pooled) vs. placebo (FAS, ITT Figure Xprog.sas 10002 o |
FU period) - TEST2 ; §
VAL
Analysis of time to first relapse of _ M
15.2.1. BIXXXXXX(pooled) vs. placebo (FAS, ITT Figure program.f 4 -3 =]
FU period) - TEST3 PRINT  Dislos Tempiee
Undefined v
Analysis of time to first relapse of
_ _ TOC hem Proparties
152111 BIXXXXXX (pooled) vs. placebo (FAS, ITT able program.sa: 4000 -3
FU period) - TEST 8 Mark this as CT.gov
@ Mark this as TLR
15.2.1.1:3 This is a test Figure fkmv01sun.sas -3
([0 Disable Print
Cumulative risk over time for BIXXXXXX () pisable Run
152114 fkmufl1=un =as .
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RISE

* Each TOCitem is associated with a program

Web application focusing on regulatory * Clicking the program link opens the program in its IDE (SAS Studio or R Studio)

relevant reports (CTR, ISS, ISE, per. Reports * Libraries/global variables can be defined in the RISE workbench settings and are available in the opened IDE

etc.)

[§ StartPage [# xprogsas x  +

* Planning (what needs to be done) FHEENCH SETTINGS Hbrares
% =] (4] g # Run & E  EcCopytoMys
4% Connected Libraries

b 5 ADAM

» & CH_JP
Developing (utilizing SAS/R for interactive 000 T wem T sy oo [N

3]

code development) o A

» 151 Disposition of Patients Chapter L @ MAPSGFK

ExeCUti ng (batCh run Of programS) v 152 Efficacy evaluation Chaptel D@ B

@8 OCFORMAT

Code

Organizing (who is doing what)

custom: test r

v 1521 Primary efficacy endpoint (section) Section - E" RISEMETA
» B ALLDATA
¥ 15211 Primary efficacy endpoint (subsection) Subsecti. B E DATA_STORAGE
» & FOLDERS
» B INCLUDE_PROGRAMS
* B PROGRAMS

Output QC (facilitates & documents

validation status)

Analysis of time to first relapse of BIXXXXXX
15.2.11:1 Figure
(pooled) vs. placebo (FAS, ITT FU period) - TEST2

PDF creation (in line with framework sl of ime to st eapae of > SESSION_INFO
. 152.11:2 B ed) vs. placebo (FAS, ITTFU Figure program. » B STUDYAUTO
co ndltlons) period) - TEST3 » B TOC_ITEM_PARAMETERS

» & SASDQREF
Table program.sas > & SASHELP
> @8 SASUSER
* =) SDTM
> @8 STDMAC
Cumulative risk over time for BIXXXXXX {pooled) b & STNDRDS

5211:4 Figure fkmv01sun.sa =
vs. placebo (FAS, ITT FU period) b5 WORK

s of time to first relapse of BIXXXXXX

vs. placebo (FAS, ITT FU peried) - TEST

15211:3 This is atest Figure fkmv01sun.sa
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RISE

b : ) : * Programs can be executed in batch * Execution status visible to all team members
Web application focusing on regulato . . . :
PP & & ry — Sequential run * Ul indicates execution results (Errors, Warnings,
relevant reports (CTR, ISS, ISE, per. Reports — Parallel run missing logfiles)
etc.) - Scheduled runs
* Planning (what needs to be done)
Programmerview () Validator view
Organizing (who is doing what) oo+ s e
Run all at once
Devel Opi ng (uti Iizing SAS/R for inte r.a Ctive TocID LABEL Run a5 TOC order SUBLABEL T CLASS T PROGRAM T OUTPUT NO. Y LoG T OUTPUT T PROGRAMMER T ACTION
Tools T Chaprer -
code development)
A 52 Efficacy evaluation Chapter
Executing (batch run of programs) R
Out put QC (fa cil itate S & d Ocu ments Primary efficacy endpoint (subsection) Subsection
. . :Mmmnrmf‘:.ﬁr_ﬂ,‘:lafw,nh“j“,x Fiqure T 10002 Py @ a
validation status) e e B T T
Analysis of time 1o first relapse of
. . . . BIXXXXXX(pooled) vs. placebo (FAS, ITT FU Figure program.r 4 e & @ -1
PDF creation (in line with framework
... Analysis of time 1o first relapse of BIOOOXN _ o ~
(6{0) nd IthI’lS) (poaled) vs. placebo (FAS, ITT FU period) - TEST e presramszs 200 “o @ ¥
13 This is a test Figure fkmy01sun sas 202 eas & @ .1
P o .
s CLmr.\aw.‘e'isko‘.-enme‘o'E-tD?éDs(:aoed_ - T . Yo m a o
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RISE

o . * Ul can be switched to * Users can define
Web application focusing on regulatory validator view which version of
relevant reports (CTR, ISS, ISE, per. Reports — Batch execution of validation programs to run for
programs each TOC item

etc.)
— No need to maintain

Planning (what needs to be done) separate validation TOC

Programmer view . Validator view

Organizing (who is doing what)

D eVEI O pi n g (uti I iZ i n g SAS/R fo r i n te ra Ct ive oc D Y LABEL h d SUBLABEL hd CLASS hd VALPROGRAM Y VALOUTPUTNO. T VAL LOG T VAL OUTPUT T VALIDATOR T ACTION
code development)
Disposition of Patients Chapter
Executing (batch run of programs) - sy evcusion
Primary efficacy endpoint (section Section
Output QC (facilitates & documents e

Analysis of time to first relapse of BIXXXXXX

validation status)

5.21.1:1 Figure val/val-xprog.sas @ e
(pooled) vs. placebo (FAS, ITT FU period) - TEST2
PDF creation (in line with framework ool me o et
52112 BIXXXXXX(pooled) vs. placebo (FAS, ITT FU Figure val/pragram-val sas @ &
.. period) - TEST3
conditions)
Analysis of time 1o first relapse of BIX®XXXX
1 Table 3 @ e
(pooled) vs. placebo (FAS, ITT FU period) - TEST
.2.1.1:3 This is & test Figure val/dir/other/pgm.... es & @ %
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RISE

Web application focusing on regulatory

relevant reports (CTR, ISS, ISE, per. Reports

etc.)

N

Planning (what needs to be done)
Organizing (who is doing what)

Developing (utilizing SAS/R for interactive

code development)
Executing (batch run of programs)

Output QC (facilitates & documents

validation status)

PDF creation (in line with framework

conditions)

Boehringer
Ingelheim

Versioning a file:

* Creating a backup of a file from the development area (Windows FS) in a write protected area (S3)

* Validation workflow can be easily followed (one-click)

alidation: Displaying 17 items relative to rise

FILE NAME T
abc.sas
emo.
EOT-TTEZVI 5
fl 588

forestplotvlS-2.52s

forestplotvl5-3.523

forestplotv5.sas

ang.sas

rtest-hyphens-dtosca s3s

multiple-pngs.sas

LATEST DEV

LATEST DEV

LATEST DEV

© 06606006 6006606 606 6

IMPORT FILE X I+ BT

R T STATUS T STATUS UFDATED ON Y VALMETHOD Y

Version History

20240809 1437 st -
READY FOR VAL 202409121324 ST
' Version selected for running in TOC items settings
2024-08-29 10:56 SCR
READY FOR VAL 2024-09-11 1414 BT

w10 at2024-08-09 14:39 VALIDATED
" Version selected for running in TOC items settings

2024-08-09 15:02 BT S e . e
g Located at: 1313_0021/pgm/abc_sas/1.0/dev_file
Val Methods: ST

READY FOR VAL 2024-09-04 14:30 BT

2024-06-26 1307 SCR
| & en

202407031223 BT /SCR v.1.0 at2024-08-0314:37 | READY FOR VAL

2024-09-27 1224
-

v. 1.0 at2024-08-09 14:36

2024-09-11 1413
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RISE

* Individual outputs, sets of multiple outputs or complete clinical study report chapters can be converted

Web application focusing on regulatory from .Ist or .png files to compliant PDF documents while respecting the conditions for publishing.

relevant reports (CTR, ISS, ISE, per. Reports e Users have several options to further decide on content or layout.
etc.)
o WORKBENCH SETTINGS
* Planning (what needs to be done) Generate Report X
Organizing (who is doing what) - | settings
Developing (utilizing SAS/R for interactive . h | © All selected i
TOC ID T LABEL O CT.Gov
COde deve |Opme nt) (O Top Line Results
Tools TTT o
Executing (batch run of programs | .. '
g ( p g ) » 151 Disposition of Patients e . - (® Chapter
oMo 4 (O section L
Output QC (facilitates & documents v 152 Efficacy evaluation O subsection
. - ] O Cutput r
Valldatlon Status) v 15.2.1 Primary efficacy endpoint (s s
L | PDF Color L
PDF creation (in line with framework v 15211 FRTSYERCSy Supy [ olcke vt O
.. (subsection) File Naming
conditions) . H
Analysis of time to first relag
15.2.1.1:1 BIXXXXXX (pooled) vs. plact
ITT FU period) - TEST2
b | v @ L
Analysis of time to first relag
15.2.1.1:2 BIXXXXXX(pooled) vs. place —
ITT FU period) - TEST3
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Application System Architecture
Development

Statistical Rrogrammer

connects via browser
from Bl network

S k&l CDI4A-SAS
RISE opens parametrized
Angular sessions :
Frontend , SAS Viya
1
1
provides
authentication

calls via HTTPS triggers jobs, reads

retrieves results |

v
@ Backend B CDI4A-DATA
P provides | _
authentication is backed\by

dispatches N
requests APl Gateway yi B
User pool AzureAD

writes ta
Session data . . ‘ .
permissions Busineps logic Program Versions

analytical software

Clinrep: Study Data, Qutput
Postgres: TOC information ~ Temporary data

1
1
1
T
1
1
1
1
1
1
1
1 uses
1
1
1
1
1
1
1
1
1
1

Boehringer
1

Ingelhelm ADO5: Development of a Customised Statistical Computing Environment for Clinical Trial Data Analysis 11




Application RISE IT Requirements
Development

Statistical Rrogrammer

connects via browser

from Bl network We ba pp

RISE = =13 B CoiaAsAs single page application
0 opens parametrized
: Angular 1 sessions —> i
1 Frontend : SAS Viya
: 1 :
1 provides
: authentication
: calls via HTTPS : trfg;:_’:j;bg‘ reas Single Sign On
1 | retrieves results |
[’ | 1
B Backend \ i B CDI4A-DATA
|| provides | |
\ authentication | | | s backed‘by
dispatches : |_§| > f
requests API Gateway 1 @ B
! User pool AzureAD .
: Backend running on AWS,

Session data
permissions

Businegs logic Program Versions

Hses_ ' 7‘4“’”““”’ H ? business logic in L
E; | gic in Lambdas
L’i\-. |

uses|

analytical software

— Clinrep: Study Data, Output
Postgres: TOC information ~ Temperary datz
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Application RISE User Requirements
Development

Statistical Rrogrammer

connects via browser I nteg rated fU I’th er I D ES
from Bl network .
______________ Joo such as R Studio
RISE Y operlls parametrized = COIASAS
Angular L sessions —
Frontend E | SAS Viya
-3 : I
T]rovi_deg !
authentication . .
S . | | Very detailed requirements
E retrieves results | a bo ut U I/ UX
i Backend . : = CD|\4A-DA! A
provides
. \ m authentication | | | = -”‘“"“‘;““’
dispatches . |_§| ’LB

Launch parameterized SAS

writes to @ Studio Sessions
|

Program Versions

! Usernool AzureAD
v

: ? «—lses—

é g
Session data B Tt
permissions TN L]l

uses uses

—

~ A j
a

Postgres: TOC information ~ Temporary data

analytical software

Clinrep: Study Data, Output Access existing study data layer
| & provide a protected storage

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 requests API| Gateway 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Boehringer
1

Ingelhelm ADO5: Development of a Customised Statistical Computing Environment for Clinical Trial Data Analysis




Application
Development

analytical software
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A global standard for building, deploying, testing,
documenting, releasing and running applications.

Sponsor

Time to Market

Short
Release Cycles

@

User

FO‘O.
Fast Delivery
o
R
Iterative Refinement

éY)

Rethink Requirements

IT Strategy

Standardization
& Automation

i o
e

o O
i o

GxP Compliance

Regulatory
Requirements

[ ]
& —
& —
O —

Quality
Assurance
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Application
Development

analytical software

Boehringer
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Aiming for Continuous Validation
OpenDevStack Framework

Application or Product Team

Feedback

! ooo

/7 N\ ooo

| v | i
Solution

Bitbucket Jira
Code, Tests
& Configuration Management

. )

Atlassian Stack T

Project & Change Release Manager

SLC Documentation

(7aqua

dynatrace

1 Security & Monitoring Solutions

aWwWs
IS Tk M

+#-3|dataland

Runtime and Data Platforms

TRICENTIS

Ml P Tosca

® =T @press

Code-based Frameworks

Automated Testing Solutions
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Aiming for Continuous Validation
OpenDevStack Framework

Application or Product

Feedback —I (.’ aqua iJdynatrace <
A aoo * Security & Monitoring Solutions
N\ ooo
o noo : 1
u aws -s¢¢-3ldataland
Solution o
— E}
Bitbucket Jira RED HAT =
Code, Tests Project & Change Release Manager G OPENSHIFT
& Configuration Management
/ L
Y .
H M S Atlassian Stack * Runtime and Data Platforms
' ' SLC Documentation | — TRICENTIs @ (5T @Press
A . Tosca Code-based Frameworks

analytical software

Automated Testing Solutions
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Current development status and planned releases

RISE version 1 RISE version 2 RISE version >=2

\/ \V4 \/
* Create TOC (manually & XLSX) * Rintegration batch * Batch job scheduling
* Develop & execute programs * Rintegration interactive * Interactive dashboard
interactive & batch (SAS) * Notification centre
* File validation + Upgrades based on user feedback

*  PDF creation
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Conclusion Modern challenges require state-of-the-art, adaptable,
scalable solutions. However, developing a custom Statistical

Computing Environment was a challenge not only for
technological reasons...

Many stakeholders, expectations and requirements...

- Complete new TechStack and quite new enterprise framework for development of Cloud
applications

* Time-consuming SAS Viya installation and set-up
- Very detailed user requirements that are hard to satisfy with version 1.0

* Considering: High level of user satisfaction with predecessor application (running since
1997)

- New approach regarding Computerized System Validation
* Author Validation documentation right from the beginning
* Automated testing of functional specifications
- Project management: Find the right balance between waterfall and agile approach

* Many iterations and updates needed for system specifications, implementation and testing
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Thank you for your attention!

Please don‘t hesitate to get in touch with us at PhuseConnect or send mail to:

Mario Lozina Christoph Frank

mario.lozina@boehringer-ingelheim.com christoph.frank@analytical-software.de
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