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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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Pharma 4.0

Cloud 
Computing

Enables 
collaboration and 

data sharing across 
the pharmaceutical 

industry, resulting   
in efficient drug 

discovery and 
development.

IoT

Internet of Things 
enables the 

connectivity of 
devices and 

equipment 
throughout the 
manufacturing 

process. 

AI & ML

Accelerate the 
identification and 

verification of drug 
targets, potential 
new treatments 

delivered faster and 
more efficiently 

using ML.

Big Data 
Analytics

Electronic health records 
and patient reported 

data, wearable sensors 
data, specialized central 

labs.  

Ke
y 

El
em

en
ts
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Data lies at the heart of Pharma 4.0
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Data lies at the heart of Pharma 4.0

Patient encounter

Data in medical record

Transcribe on paper CRF

Transfer to EDC system

Data cleaning

Data Analysis

M
on

ito
rin

g

Patient encounter

Data in mobile digital 
platform

Sign off data in EDC 
system (eCRF)

Data cleaning

Data Analysis

Re
m

ot
e 

M
on

ito
rin

g



13

Complexity of 
Clinical Trials

Regulatory 
Challenges Skilled Workforce

Byte-sized Battles: Statistical Programmers Tackling 
Challenges in Pharma 4.0
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• Heterogenous 
Data

• Varying data 
formats & 
standards

• Remote 
monitoring

• Digital endpoints

• Interoperability 
and integration

• Varying 
regulatory 
expectations

• Transparency, 
documentation 
and response 
time

• Rapid 
technological 
advancements

• Diverse skillset 
• Time constraints
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Redefining Possibilities: Solutions and Strategic 
Next Moves

Understand End-to-
End Data Lineage

Standards and 
Stakeholders 
expectations

Upskilled and Agile 
teams 
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Redefining Possibilities: Solutions and Strategic 
Next Moves

Understand End-to-
End Data Lineage

Standards and 
Stakeholders 
expectations

Upskilled and Agile 
teams 

• Data source 
identification & 
integration

• Data 
transformation 
into analysis-
ready datasets

• Analysis & 
Documentation

• Knowledge of 
regulatory 
guidelines

• SAP, analysis, 
deliverables 
rationale

• Statistician and 
clinician 
analysis POV

• Set Goals & 
prioritize 
learning & 
improvement

• 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

Learning Model for 
Statistical 

Programmers in 
Pharma 4.0

Foundational  
Statistical and 
Programming 

Skills

Understanding 
End-to-End Data 

Lineage 

Agile 
Methodology 
and Project 

Management

Regulatory 
Compliance

Effective 
Communication & 

Stakeholder 
Engagement

Continuous 
Learning and 
Adaptation



PHUSE EU Connect 2023 | Business Use Only 19

Working Model for 
Statistical Programming 

Function in the 
Fourth Industrial 

Revolution

Working Model for 
Statistical 

Programmers in 
Pharma 4.0

Data 
Management and 

Regulatory 
Compliance 

Feedback Loop 
and Continuous 
Improvement 
Mechanism

Collaborative 
Workspace for 

Cross-Functional 
Teams

Continuous 
Learning and Skill 

Enhancement 
Module

Automation and 
Efficiency 

Framework

Mentorship and 
Collaboration 

Forum
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We are not too far...
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“You are a wizard, Harry ”
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Thank you!
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Questions can spark 
great conversations.

Write to the author at ritika.aggarwal@novartis.com

Ritika Aggarwal

mailto:ritika.aggarwal@novartis.com
https://www.linkedin.com/in/ritika-aggarwal-38785b14b/
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