Statistical
Programming 10
for the 7
Fourth Industrial®
Revolution ‘

PHUSE EU Connec t 2023 | Business Use Only

Ritika Aggarwal
Statistical Programmer

U) NOVARTIS | Reimagining Medlicine



Disclaimer

This presentation is based on publicly available information (including data relating to non-Novartis
products or approaches).

The views presented are the views of the presenter, not necessarily those of Novartis.

These slides are intended for educational purposes only and for the personal use of the audience. These
slides are not intended for wider distribution outside the intended purpose without presenter’s
approval.

The content of this slide deck is accurate to the best of the presenter’s knowledge at the time of
production.
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First Industrial Revolution

Steam propelled
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Second Industrial Revolution

Electricity Powered
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Third Industrial Revolution

Preliminary automation and machinery engineered
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Fourth Industrial Revolution

Cyber-physical systems
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Big Data
Analytics

Electronic health records
and patient reported
data, wearable sensors
data, specialized central
labs.

Key Elements
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Pharma 4.0
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Pharma 4.0

Al & ML

Accelerate the
identification and
verification of drug
targets, potential
new treatments
delivered faster and

more efficiently using
ML.
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Pharma 4.0

Al & ML

Accelerate the
identification and
verification of drug
targets, potential
new treatments
delivered faster and

more efficiently using
ML.

loT

Internet of Things
enables the
connectivity of
devices and
equipment
throughout the
manufacturing
process.
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Pharma 4.0

Al & ML

Accelerate the
identification and
verification of drug
targets, potential
new treatments
delivered faster and

more efficiently using
ML.

Cloud

loT Computing

Internet of Things )
8 Enables collaboration

enables the :
. and data sharing
connectivity of
: across the
devices and .
. pharmaceutical
equipment . .
industry, resulting in
throughout the .
. efficient drug
manufacturing .
discovery and
process.

development.
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Data lies at the heart of Pharma 4.0

Novartis Pharmaceuticals collaborates with Qualcommin digital
innovation with the Breezhaler(TM) inhaler device to treat COPD

Jan 05, 2016

« The Breezhaler(TM) inhaler is the device for Novartis' portfolio of COPD treatments of Onbrez and Seebri, and Ultibro, the leading LABA/LAMA treatment

« The collaboration further supports Novartis' focus to empower patients making it easier for them to manage their own chronic disease by having near real time
access to their own data on inhalation use

« Novartis plans to launch the next generation connected Breezhaler(TM) in 2019

Basel, January 5, 2016 - Novartis announced today a collaboration with Qualcomm Incorporated through its subsidiary, Qualcomm Life, Inc., in digital innovation with the
Breezhaler(TM) inhaler device to treat COPD. Under this collaboration, Qualcomm Life will provide the technology solution for the connectivity of the next generation of
the Breezhaler(TM) inhaler, a device used for Novartis' portfolio of COPD treatments of Onbrez(TM) Breezhaler Seebri(TM) Breezhaler, and Ultibro(TM) Breezhaler, the
leading LABA/LAMA treatment.
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Data lies at the heart of Pharma 4.0

Patient encounter

. Data in medical record

# Transcribe on paper CRF

Monitoring

lda %A Transfer to EDC system
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Remote
Monitoring

Patient encounter

Data in mobile digital
platform

Sign off data in EDC

3: system (eCRF)

-éq Data cleaning

#‘/“l Data Analysis
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Byte-sized Battles: Statistical Programmers Tackling
Challenges in Pharma 4.0

Complexity of Regulatory

Clinical Trials Challenges szl bt siertes
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Byte-sized Battles: Statistical Programmers Tackling
Challenges in Pharma 4.0

Complexity of Regulatory

Clinical Trials Challenges SIS UL el

Interoperability
and integration
Varying
regulatory

Heterogenous
Data

Varying data
formats &

Rapid
technological

advancements
Diverse skillset
Time constraints

expectations
Transparency,
documentation
and response
time
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Redefining Possibilities: Solutions and Strategic

Next Moves

\f

)

Understand End-to-
End Data Lineage

Standards and
Stakeholders
expectations
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Upskilled and Agile

teams
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Redefining Possibilities: Solutions and Strategic
Next Moves

Standards and
Stakeholders

expectations

Understand End-to-
End Data Lineage

Upskilled and Agile

teams

Set Goals &
prioritize
learning &
improvement

* Data source Knowledge of
identification & regulatory
integration guidelines

Data SAP, analysis,
transformation deliverables
into analysis- rationale
ready datasets Statistician and
Analysis & clinician
Documentation analysis POV

Mentorship
Growth
mindset —
apply agile
methodology
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The Evolution Blueprint:
Crafting Solutions, Paving
the Next Steps
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Learning Model
for

Statistical
Programmers

in the

Fourth Industrial
Revolution
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Continuous
Learning and
Adaptation

Effective
Communication &
Stakeholder
Engagement

Foundational

Statistical and

Programming
Skills

Understanding
End-to-End Data
Lineage

Learning Model for
Statistical
Programmers in
Pharma 4.0

Agile
Methodology
and Project
Management

Regulatory
Compliance
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Mentorship and
Collaboration
Forum

Automation and
Efficiency
Framework

Data
Management and
Regulatory
Compliance

Working Model for
Statistical

Programmers in
Pharma 4.0

Continuous
Learning and Skill
Enhancement
Module

Feedback Loop

and Continuous -

improvement Working Model for
Mechanism . . -

Statistical Programming

Function in the

Fourth Industrial

Collaborative Revolution

Workspace for
Cross-Functional
Teams
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CRISPR helps solve 100-year mystery of why cancer cells have
extra chromosomes

Merck, Moderna Launch Pivotal Cancer Vaccine i .
Trial for High-Risk Melanoma psycnedelic drug trials

Cosentyx Becomes First Biologic Approved For HS
Merck and Moderna announced Wednesday the initiation of a pivotz

BioSpace, July 26, 2023 ChatG PT With pharma
Il high-risk melanoma trial combining the companies’ mRNA-based —

personalized cancer vaccine with Merck’s blockbuster Keytruda checkpoint data debuts
inhibitor.
"

Explaining The Unexplainable: How To Win US FDA'’s Trust In P .
Artificially Intelligent Drug Manufacturing AI In Blg Pharma-

Pink Sheet, August 7, 2023 The First Anﬂbody DeSigned USing Al
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We are not too far... Connect Theme Presentations (CM)

Connect Theme Presentations (DS) Unlocking the Potential of ChatGPT
Digital Data Flow - From Vision to Reality
Connect Theme Presentations (S) CMO04: Boosting SAS Programming
CORE: Everything You Always Wanted to DSO1: ICH M11 Clinical Electronic Structured | Efficiency with ChatGPT: A Clinical
Know but Never Dared to Ask Harmonized Protocol (CeSHarP) and Trial Perspective
CDISC: Making the Electronic Protocol Intego Clinical
Connect Theme Presentations (AD) et CMOS: GPT (Generative Pretrained
'Innovative Applications of R Shiny in Clinical Transformer::l::u: :LM (Large »
| Research: Enhancing Efficiency, Collaboration . Language M s) have generated a
| and Data-Driven Dengision-Maklyn il el Dng!tal lot of attention since their inception in
Lol 9 Data Flow Project: Practical Electronic 2023 with the advent of OpenAl
| Study Designs :::"I'Y&S then GPT4.0 >
' Connect Theme Presentations (AD) datadknowledge SAS & Microsoft
 Transforming Statistical Computing
' Environments for Enhanced Efficiency in DS03: The Digital Protocol Is Just the CMO6: Unleashing the Power of Large
| Clinical Trial Data Analysis: Innovations, Beginning. Or Is It? Language Models for Clinical Data
' Collaborations and Open Source Solutions Instem Approaches: Will Al Chatbots such
as ChatGPT/Bard Replace Statistical
CMO8: The Human in the Loop: Accelerating g::;‘.:::sear Up SDTM with Digital Health :::i l:?ammers i e
Al/ML Efficiencies for Clinical Data Novo Nordisk Roche

eClinical Solutions
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“You are a wizard, Harry "’
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Thank you!

Questions can spark
great conversations.

Al

1»
M Write to the author at ritika.aggarwal@novartis.com

m Ritika Aggarwal
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