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Protocol Design Automation needs

Ensure a higher degree of end-to-end consistency

Have built-in compliance with external
and internal standards

Facilitate more automation and content reuse

Share electronically the nonclinical protocol / study

Between Pharma's and CROs
To regulatory bodies

Do so in @ manner that is
Computer readable for system to system exchange
Human readable to turn into approval formal protocol
Amendments must be evident




What is the OpenStudyBuilder ...

OpenStudyBuilder is an open source solution provided
by Novo Nordisk® which is looking for collaborations.

The OpenStudyBuilder comprises three elements:

 Clinical Metadata Repository (MDR) and
Study Definition Repository (SDR)
(central repository for all study specification data)

« OpenStudyBuilder application
(web-based user interface)

- API layer
(allowing interoperability with other applications)
(DDF API Adaptor - enabling DDF SDR Compatibility)

® Xybion 7




.
The OpenStudyBuilder includes:

@ A Studies part for specification of studies
(incl. disease area and study type, objectives and endpoints, population
and eligibility criteria, study compounds and other interventions, study
design, arms and visits, schedule of activities and associated procedure
and assessment instructions)

@ AlLibrary part for maintenance of terminology standards (incl. CDISC
controlled terminology, relevant parts of external dictionaries for medical
terms, pharmacological classes, units, a detailed compound library, a
granulated library of activity terms) as well as syntax templates for cross-
study and cross-project harmonisation)

@ Anunderlying knowledge database

(enabling complex queries and visualisations for aggregation of
information and showing how things are connected end-to-end)

® Xybion




OpenStudyBuilder is being built as an open-source
MDR and SDR solution based on the CDISC 360 POC

@ Project collaborates with CDISC,
TransCelerate DDF and suppliers

Future State - with Concept-based Standards:

Study Specification in a CDISC 360 Study Builder App

cdisc

Sponsor Industry Standards
Study sponsor standards
MDR Study Definifions

i

Design

Define
P, Study

fud

Specify

- Study Arms

- Epochs

- Elemants

- Interventions

- Title
- Standard Versions

. Select & Configure:

t

Select

Concept Based
Standards

- Objectives
= Endpoints
= Activities

- Assessments

Key features in the Study Designer App

. s AN A ™
Library Define |dentifiers and a general set of trial List
Import summary parameters for the study Extract study
definitions S # | metadata in
from external (D ' Studv desi t I tabular format
T esign study design parameters as we for down
: as defining study arms, elements,
" L epochs and visits ) stream usage.
anage
Sponsor ' S ™y | From within
elect Search and selectconcept-based .
defined standards and define schedule of the App with
Z’E:I?F:!D”SE”‘:' \ activities and assessments ) E“Pl‘t?“l to
efinitions. multiple
. , : Y | format as well
Build Generate study specification ae direct from
artefacts that support automation SAS
L of study setup and execution ) :
\ J

cdisc
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B
OpenStudyBuilder will also be DDF Compatible

Minimum Viable Product (MVP) development underway

April 2022 Anticipated Release Date

The MVP release will focus on enabling flow of stug pders
to Study Definitions Repositories (SDR) to Electron Enable DDF compliant API
Enable import from endpoints for down stream
DDF compliant Enable import structured content management
study builders from DDF
compliant SDR

Enable import into . @ Enableuploadto [
other DDF compliant enSyB e i DDF compliant SDR @l Enable DDF compliant API endpoints
' OpenStudyBuilder is ' for down stream data consumption
study builder for data also a SDR compliant for data sharing P
systemas well asa
Study Builder app
Q)(ybion https://transcelerate.qgithub.io/ddf-home/ o



https://transcelerate.github.io/ddf-home/

DDF is moving away from Document focused
processes to Connected Data Driven processes

Clinical Study Protocol - Digitization & Data Flow
Enabling Downstream Automation and Analytic Insights

E|
Study Team e
Design & Protocol Authoring } ——
3 . E
o e T
T
Q oo
- > .
= -
oigia z — =
Flow " oy iy
Unified Study APl Controlled
Definitions Model  Specs Terminology EEEE.
{USDM) _??=_ 2
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B
To apply concept-based data standards end-

to-end
@ From protocol preparation through study conduct to

reporting and submission of applications to health
authorities

@ and with reference to externally-compliant concept-based data standards and terminology

Future State - with Concept-based Standards: . Future State - with Concept-based Standards:
. Study Specification in a CDISC 360 Study Builder App *. . CDASH to SDTM Execution

S ponsor Indusiry Standards
Study spensor standards
MDR  Study Definitio ns

cdisc
12
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B
Open-Sourced

@ Shared as open source project in Q3 2022

@ https://novo-nordisk.qgitlab.io/nn-public/openstudybuilder/project-description/
@ Listed in COSA (CDISC Open Source Alliance)

@ https://cosa.cdisc.org/directory/openStudyBuilder

@ Seek to actively collaborate with CDISC, TransCelerate DDF, peers
and vendors

® Xybion 13



https://novo-nordisk.gitlab.io/nn-public/openstudybuilder/project-description/
https://cosa.cdisc.org/directory/openStudyBuilder

OpenStudyBuilder Demo




Differences between Non clinical and Clinical




n studybuilder v —_ o %

&~ C @ localhost:50 es G Q@ ©» % @ % » & 0O 3
= sg\[jm;m Uy studies I\ Library ADD NEW STUDY  SELECTSTUDY (CDISCDEV-12348 £ @ 2 JOHN DOE
«

sibe v [ J

@ About Nonclinical Studies St u d I e s
=) Process Overview v
M, Manage Studies i Under Studies you create your study

» Define Stud v 2 -

b Y and define all structured study design elements

E=E  View Specifications v ’_~
F | a—
= View Listings v

= Process Overview 9 Manage Studies [> Define Study

Find schematic overviews of th... Register new studies in the ap... Specify the design, interventi..

i View Specifications

i= View Listings

Various kinds of listings of t...

& & B Y @ ® 34°F Cloudy ~ @ @ &2 1732 B




[ B studybuilder x +
&« C @ localhost:5005/studies/select_or_add_study G @ &2 w B X » 4 0O 3

STIRY - Uy studies W\ Library ADD NEW STUDY  SELECTSTUDY (CDISCDEV-1234& £ @ 2 JOHN DOE

About Nonclinical Studies Study List 0

Process Overview
Select rows
Manage Studies

Study List

Search Q 11
Study Status
Project Standards Clinical Programme Project ID Project name Brand name Study number Study ID Study acronym
Da i CDISC Development CDISC DEV CDISC Dev 0 CDISC DEV-0 CDISC360-2
rogramme

View Specifications Prog

CDISC Development CDISC DEV CDISC Dev 1234 CDISC DEV-1234 Study-1
View Listings

programme

3
Rows per page: 0 1-2 of 2
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[ n studybuilder x

&« C @ localhost:5005/studies/select_or_add_study

ST||DY
BUILDER

Process Overview
Manage Studies
Study List
Study Status
Project Standards
Define Study
Specification Overview
Study Title
Registry Identifiers
Study Properties
Study Structure

Study Population

Study Criteria

Study Interventions
Study Purpose
Study Activities

Terminology
localhost:5005/studies/study_interventions

Q)’ Studies

m Library

Study List @

Select rows

Search O\

Clinical Programme

CDISC Development
programme

CDISC Development
programme

Project ID

CDISC DEV

CDISC DEV

ADD NEW STUDY

Project name

CDISC Dev

CDISC Dev

SELECT STUDY

Brand name

CDISCDEV-1234 8 3 @

Study number

1234

Rows per page:

2 JOHN DOE

00006

1]

Study ID Study acronym

CDISC DEV-0 CDISC360-2

CDISC DEV-1234 Study-1

b

10 1-2 of 2
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dybuilder X +

& C @ localhost:5005/stud dy_properties/ty G @ rp * B % » 40O s

Add or edit study type information @

Study type

ADME Study

Analytical Methods and Validation Reports
Bioavailahility Study

Cardiovascular Pharmacology

Central Nervous System Pharmacology
Challenge Agent Treatment Efficacy Study

Efficacy Study With Post-Exposure Prophylaxis
Study stop rules J NONE

Confirmed response minimum duration

Unit v

udy indicator

CANCEL SAVE
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[ n studybuilder x
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C @ localhost:5005/studies/population G @ &2 w B X » 4 0O 3

STIPY. cq Uy studies W\ Library ADD NEW STUDY  SELECTSTUDY (CDISCDEV-1234& £ @ 2 JOHN DOE

About Nonclinical Studies

Study Population (CDISC DEV-1234) @

Process Overview

Manage Studies Select rows @ ° @ e

Define Study
Specification Overview Study population information Selected values Reason for missing
Study Titl .
B Species
Registry Identifiers
Strain

Study Properties

Age range of animals
Study Structure

Number of Males

Study Population

Study Criteria Number of Females
Study Interventions

Study Purpose

Study Activities

Terminology

b4
View Specifications Rows per page: 15 1-50f5

View Listings
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. studybuilder

« C @ localhost:50

Add or edit study animal information @

Species

|
Cat
Chicken
Chimpanzee
Chinchilla
Cow
Dog

Fish

CANCEL SAVE
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[ B studybuilder x + e — X

&« C @ localhost:5005/library/ct_catalogues/SEND%20CT G @ &2 w B X » 4 0O 3
STIPY. cq Uy studies W\ Library ADD NEW STUDY  SELECTSTUDY (CDISCDEV-12348 £ @ 2 JOHN DOE
L e List T e END CT
About Library CT Catalogues @
Process Overview
All ADAM CT CDASH CT DEFINE-XML CT SDTM CT SEND CT

Code Lists
Dashboard Select rows ° o e 9
CT Catalogues
CT Packages Search O\ m
CDISC

Library Sponsor preferred name Template parameter Code list status Name modified Concept ID
Sponsor

CDISC SEND Domain Abbreviation No ( Final ) Mar 3, 2023, 11:10 C111113
Dictionaries NS AM
Concepts CDISC Chronicity No (" Final ) Mar 3, 2023, 11:11 C120529

‘\._ __4' AM

Syntax Templates

CDISC Distribution No ( Einal ) Mar 3, 2023, 11:12 C120530
Template Instantiations ~— AM
Template Collections CDISC Non-Neoplastic Finding Type No ,:"' Final “':, Mar 3, 2023, 11:11 C120531
Data Exchange Standards
List CDISC SEND Cardiovascular Test Code No ,:"' Final “':, Mar 3, 2023, 11:10 C120532

.\\._ __4'. AM

»

C 1 »n U v B B @@ % & S w0 = i R




. studybuilder x +
&« C @ localhost:5005/library/activities/activities G @ 2 % @ K » X 0O D

Add activity @

Activity

Laboratory Assessments
General

Event Adjudication

Clinical Outcome Assessments
In-life measurements
Necropsy

Pathology

CANCEL SAVE
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Automation Opportunities
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Getting Data

- Studies A~
@ All data accessible
h h A P I m /studies Returns all studies in their latest/newest version v
t ro u g S /studies/{uid} Returns the current state of a specific study definition identified by ‘uid’ v

® Tools can be /studies/{u1d) protocol-t1€le. Rooe i momaton ol o Pl T <
a u to m ate d /studies/{study_uid}/design.svg Builds and returns a Study Design visualization image in SVG format v

/studies/{uid}/flowchart Retums Study Protocol Flowchart table v
/studies/{uid}/flowchart.html Buids and returns an HTML document with Study Protocol Flowchart table v
m /studies/{uid}/flowchart.docx Buids and returns a DOCX document with Study Protocol Flowchart table v
/studies/{uid}/interventions Returns Study Protocol Interventions table AV

/studies/{uid}/interventions.html Buids and returns an HTML document of Study Protocol Interventions table v

/studies/{uid}/interventions.docx Builds and returns a DOCX document of Study Protocol Interventions table AV

® Xybion 2o




N
Protocol Automation

“ .
Example: Study Protocol
@ Word-Programming in VBA

Word-P rogramm in 9 N R StudyT1t]e<5tud}t1tle>

v
@ Word-Programming in Python
v

Study Protocol
@ API to get .| AP

Study Title: A trial comparing cardiovascular safety of human insulin versus |
5 metformin in subjects with type 2 diabetes at high risk of

- StU dy DeS | g N as SVG ;cardiovascu]a.r events

--------------------------------------------------------------------------------------------------------------------------------------------------------

@ Flowchart as HTML or DOCX Srody Nomber é{smdvmbﬂ}
@ |nterventions as HTML or DOCX

® Xybion 26



B
Protocol Automation

library(httr)

@ Examples available | “~em

# Switch to the corresponding working directory
setwd(".../OpenStudyBuilderScripts/scripts™)

api_url «<- "http://localhost:5B@3"

response <- GET(paste(api url,"studies™, "Study @@@del”, “protocol-title”, sep = "/"))
study 1 prot title <- jsonlite::from]SON(rawToChar(responsefcontent))

study title = toString(study 1 prot title["study title"])

print(study title)

protocol doc <- read docx(path = "./files/protocol example input.docx™)
body replace all text(

protocol doc,

"¢study titlex»”,

study title)
print({protocol doc, target = "./files/protocol example output r.docx")

® Xybion 27




Protocol filled in from underlying data

1. Objective

The author may choose to add more or less detail based on expectations of Sponsor/CRO or
other local requirements (class of compound, potential disease area, etc]).

The purpose of this study is to evaluate the toxicity [and determine toxicokinetics] of the
test item/article, [TRT], when administered [PDOSFROQ], [ROUTE], [SPECIES],
[DOSDUR] (e.g. once daily by oral gavage to rats for at least 4 weeks)], and to provide data
to support the use of [TRT] in humans.

2. Proposed Study Schedule

Schedule detail may vary based on study/sponsor/CRO needs. The black text in brackets may
be included for studies requiring SEND.

Experimental Start Date (date of first data collection): [EXPSTDTC]
Dosing Start Date: [DOSSTDTC]
Dosing End Date: [DOSENDTC]
Experimental Completion Date (date of last data collected): [EXPENDTC]
Audited Draft Report Date: [DATE]

3. Sponsor/Test Facility/Test Site Information
Sponsor: [SSPONSOR]
Test Facility: [TSTFNAM]
Test Site: [TSNAM]

Repeat as needed for additional test sites. The black text in brackets mav be included for

&vaignrom

q

1. Objective

The author may choose to add more or less detail based on expectations of Sponsor/CRO or
other local requirements (class of compound, potential disease area, etc.).

The purpose of this study is to evaluate the toxicity [and determine toxicokinetics] of the
test item/article, MiyDrug, when administered ONCE, INTRAVENOUS, RAT, P29D (e.c.
once daily by oral gavage to rats for at least 4 weeks)], and to provide data to support the use
of MyDrug in humans.

2. Proposed Study Schedule

Schedule detail may vary based on study/sponsor/CRO needs. The black text in brackets may
be included for studies requiring SEND.

2019-08-03
2019-08-03

Experimental Start Date (date of first data collection):
Dosing Start Date:

Dosing End Date: 2019-09-01
Experimental Completion Date (date of last data collected):  2019-09-01
Audited Draft Report Date: [DATE]

3. Sponsor/Test Facility/Test Site Information

Sponsor: The sponsor
Test Facility: Test facility B
Test Site: Test Site A

Repeat as needed for additional test sites. The black text in brackets may be included for
studies requiring SEND.

G)Xybion%gg
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Getting Started




B
How do | get started on OpenStudyBuilder?

(R (33 https://novo-nordisk.gitlab.io/nn-public/openstudybuilder/project-description/#overview A T8 a3

Q¢  OpenStudyBuilder Q Ssearch Q) OpenStudyBuilder

w6 91

Description Info  FAQ

OpenstUdyBU”der Table of contents

Overview
Problem
Solution
Open Source Considerations
Maintenance
Contributors
ST DY User Information

Pre-Requisites

BUILDER e

Communications

Background

The OpenStudyBuilder is an open-source project for clinical study evaluations. This tool is a new approach for working with studies
that once fully implemented will drive end-to-end consistency and more efficient processes - all the way from protocol development

and CRF design - to creation of datasets, analysis, reporting, submission to health authorities and public disclosure of study
information.

https://novo-nordisk.qgitlab.io/nn-public/openstudybuilder/project-description/
® Xybion 33
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Starting with OpenStudyBuilder

@ Neo4j Sandbox to play around
@ Browse, test and investigate functionality
@ Checkout Biomedical Concept (linked data browser)

@ Local installation (free) or Custom/dedicated environment
@ API usage to upload/download custom data
@ Load trial domains
@ Browse “your” data

® Xybion




Collaboration Opportunities A X @ 1n»
BioCelerate Protocol Template Project _AEY
OpenStudyBuilder community =)
PHUSE eProtocol project
Metadata standards

€C € € &
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B
Collaboration Opportunities

@ Enhance OpenStudyBuilder for NonClinical usage
@ Create common additional standards “templates”, e.g. for endpoints, scope

@ Common tools, processes and guides
@ Protocol automation
@ CRF

@ What to do on distressed animals

v

How to describe statistical planning J \Aﬂ - /

® Xybion 96




Expectation & Reality

@ Novo Nordisk is continuously enhancing the tool and is looking for collaborations

@ Pre-clinical does not have priority on internal development,
don’t expect specific updates by them

@ Support only through community or vendors
@ Appreciate and include documentation from everyone

@ If you want quick progress on developments,
you have to invest, either personal or vendors

@ Pre-clinical version:

@ l|deally there would be a “configuration” for pre-clinical, no additional parallel
development

® Xybion 37




Links

@ Project Homepage

@ https://novo-nordisk.qgitlab.io/nn-public/openstudybuilder/project-description/

@ Source Repository

@ https://gitlab.com/Novo-Nordisk/nn-public/openstudybuilder/OpenStudyBuilder-Solution

@ COSA Homepage

@ hittps://cosa.cdisc.org/

@ Newsletter (LinkedIn)

@ hitps://www.linkedin.com/newsletters/openstudybuilder-6990328054849916928/

@ Sandbox to request access

@ Mail openstudybuilder@neotechnology.com — Subject “Request Sandbox access”

@ User Scripts & Experiences Documentation

@ hittps://github.com/KatjaGlassConsulting/OpenStudyBuilderScripts

® Xybion 8



https://novo-nordisk.gitlab.io/nn-public/openstudybuilder/project-description/
https://gitlab.com/Novo-Nordisk/nn-public/openstudybuilder/OpenStudyBuilder-Solution
https://cosa.cdisc.org/
https://www.linkedin.com/newsletters/openstudybuilder-6990328054849916928/
mailto:openstudybuilder@neotechnology.com
https://github.com/KatjaGlassConsulting/OpenStudyBuilderScripts

Thanks!
Questions?

STUILDER

® Xybion



North America

New Jersey — HQ

105 College Road East
Princeton, NJ 08540

Phone: 609-512-5790
Fax: 609-482-3823
Toll Free: 844-291-4430

® Xybion

EMEA

Herriotstrasse 1
60528 Frankfurt
Germany

+49 (0) 696 773 3456

www.xybion.com

Canada

400 Jean-Lesage
Boulevard Suite 348
Quebec City, QC, Canada
G1K 8W1
+1-418-525-0606

India

Thank You

Bob Friedman
Chief Technology Officer, Xybion
Email: bfriedman@xybion.com

Katja Glaf3
Katja Glass Consulting @
Email: katja.glass@glacon.eu ¥

OpenStudyBuilder Project
https://novo-nordisk.gitlab.io/
nn-public/openstudybuilder/project-description/

India

1st Floor, TEK TOWERS No.11, 91 Springboard Business Hub Private Limited.

Old Mahabalipuram Road,

Chennai, 600097
+91-44-4283-3115

Plot No-44, Phase | Kavuri Hills,
Hyderabad, Telangana 500033.
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