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Introduction

Life sciences companies recognize that their quality management (QM)

and regulatory affairs (RA) teams are struggling to keep pace with increasing
volumes of work and ever shorter deadlines. Generative Al, and large language
model (LLMs), have the potential to revolutionize how QM and RA tasks are done.
By integrating generative Al-powered solutions into workflows, organizations
can generate quality management system (QMS) and regulatory content,
support users with bot assistants, and automatically classify and tag

requlatory and quality information.

IQVIA is committed to developing
Al-based tools that provide a great
user experience, while improving
the efficiency of QM and RA teams.
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Key takeaways

QM and RA leaders are grappling

with globalization, complexity,

and resource constraints

In today’s global business world, harmonization is a goal
for many regulatory bodies. However, most countries
still have specific requirements when it comes to QM
and RA. Complexity is on the rise in many life sciences
organizations due to the volume of regulatory work,

as well as the volume and velocity of workflows.

The time spent on compliance is increasing, but
regulators are shortening the amount of time in which
organizations have to report. Given these conditions,
many life sciences companies are less confident that
they can maintain compliance and keep pace with the
volume of data and work. With the human resource
pool shrinking, technological solutions will be needed
to manage these challenges.

“There are over 101,000 global regulations and reference
documents. Each year, over 8,000 new regulations and
reference documents are published. That means there’s
a new or changed regulation or reference document
published somewhere in the world every 13 minutes.”

- Kari Miller, IQVIA

Figure 1: Generative AI Will Touch Every Industry
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“Each year, over 8,000 new

requlations and reference
documents are published.””

— Kari Miller, IQVIA

Generative Al is powering massive
productivity gains across industries

Experts agree that generative Al tools will touch

every industry, thanks to their ability to create images
and video, software code, new compounds for drug
discovery, and more. According to McKinsey, generative
Al will add $4.4 trillion per year to the global economy.
Organizations like Harvard, MIT, and Boston Consulting
estimate that productivity gains from generative Al
may be up to 60%.

These productivity increases are due to the convergence
of natural language and generativity. Natural language
capabilities mean that the complexity inherent in tasks
and interfaces can be hidden. As a result, users can
communicate with computers more effectively. At the
same time, generativity creates new content via deep
learning models, whether that's in language, code,

images, or video.
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Large language models will have

a significant impact on quality and
regulatory work

Large language models are a form of generative Al
that powers textual analysis and knowledge work.
These deep learning models have been trained on
large text-based datasets. Brewer shared the following
insights about LLMs:

* LLMs are highly accurate prediction engines. These
models learn the structure of the data and how to
predict the next word. This gives them the ability to
create content, perform sentiment analysis, transform
one type of content into another, summarize content,
and more. LLMs also have emergent behaviors; with
natural language, users can coax and prompt models
to do things that they weren’t explicitly trained to do
in the beginning.

* Over the last three to five years, there has been rapid
advancement in LLM capabilities. This has occurred for
multiple reasons. The underlying architecture of models
has changed, processing power has improved, and
much more training data is available. Large language
models offer building blocks of capability which
include conversing, generating content, summarizing,
recognizing, classifying, and transforming.

Figure 2: Six Building Blocks for LLM-Powered

Natural Language Processing Applications
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Figure 3: Promising Applications for Generative Al

in Quality and Regulatory Software
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* Large language models are changing the user experience.
Historically, users operated in a command-based
paradigm. In quality management, if a user wanted
to determine if any processes were out of control
at a manufacturing plant, they might pull up a table
of data, filter it, and apply knowledge about quality
management processes. Today, users can query
systems using natural language, providing
instructions about the outcome or benefit they
want to receive. In the field of quality management,
for example, an LLM can be combined with other
intelligent tools to provide immediately useful output —
such as a graph about manufacturing processes and
identification of quality trends.

* Generative AI-powered features can be applied to a
wide range of quality and regulatory work, including
user training and support, research, content and code
creation, personalization, translations, and more.

IQVIA's product design process overcomes
Al model challenges and delivers a great
user experience

The integration of generative Al into users' workflows is
a growing trend. Creating these generative Al-powered
solutions, however, poses challenges for product
designers. On the one hand, there are human factors to
consider when interfacing with LLMs. On the other hand,
the LLMs have inherent challenges to overcome, such as
hallucination, data limitations, privacy and protection,
memory limits, performance and more.

Design and human factors challenges can be overcome
through a robust product design and testing process
and emerging UX design principles and patterns

for generative AL The IQVIA Design System (IDS)
leverages design kits, patterns and code libraries to
provide a consistent best-in-class user experience and
is being adapted and expanded to support generative
Al use cases.



Figure 4: UX Design Principles for Generative AI-Powered Products
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From a security and privacy perspective, using
proprietary and company data in LLMs also presents
challenges. Retrieval augmented generation (RAG)

is one approach that addresses these concerns.

RAG transiently provides proprietary and company
information to an LLM for use when generating an
answer. As a result, the data flows through the model
and isn't stored in a persistent way.

“At IQVIA, we have a design system
that we use to push a really great
user experience throughout all of
our products. As we move into this
generative Al future, we are keeping
up with that in our design system
and adapting new components
to support the user experience.”

— Melanie Bennett Brewer, Ph.D., IQVIA Technologies
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Quality and regulatory teams can use
generative Al to improve efficiency

and performance

Life sciences organizations see four key benefits of using

generative Al to support quality and regulatory work:

Generative Al can decrease time
wroveD s o ceutng bt
OPERATIONAL 'ql'he teychnolog rovi(Fj)es .
EFFICIENCIES € techinolody pr ,
efficiencies when implementing
and revising quality processes
By minimizing manual processes,
FASTER TIME generative Al minimizes
TO MARKET unnecessary delays.
Generative Al can contribute to
BETTER continuous quality improvement
through enhanced workforce
QUALITY training as well as assessment and
CONTROL e e
implementation of changes
to quality processes.
By leveraging and connecting
oecreasep S5 niomaton e
CYCLE TIMES v a4
productivity through generative
Al cycle times decrease.

Al tools handle tedious, repetitive tasks,
and humans make the final decisions
based on experiential knowledge

Al interactions that are augmented by human knowledge
can be powerful in the quality and regulatory space.

In these cases, the Al tools handle tedious, repetitive
tasks, and humans make the final decisions based

on experiential knowledge. Augmented human-Al
interactions can be used with all types of Al not just
generative Al

Figure 5: The Benefits of Augmented Human-AI Interactions
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Generative Al tools are a good fit for
many QMS and regulatory use cases
Miller discussed four categories of QA/RA work where
generative Al tools deliver significant value:

QMS CONTENT

Generative Al can assist with
content associated with audits,
design control meetings and

GENERATION . . .
review sessions, training content,
documents, and translations.
Promising applications of
REGULATORY generative Al include submission
CONTENT document content, label authoring,
GENERATION and generation of consistent
responses to regulatory bodies.
These tools can support eSOPs
BOT and work instructions, how-to
ASSISTANTS guides, summarized instructions
for power users, and user support.
CLASSI;EITC?\TION Generati.ve Al can read and
ANDTAGGING T et metadts
OF REGULATORY and tags a;1d Ieveraggge existing
AND QMS ontologie':s and taxonomies.
INFORMATION

IQVIA Connected Intelligence

supports regulatory intelligence,
quality management, and registration
management

IQVIA Connected Intelligence powered by generative Al
enables teams to take content from multiple sources,
automatically assess and categorize it, and create
new content that intelligently connects different QA
and RA disciplines. By keeping all areas of QA and RA
synchronized, rework is eliminated, efficiency increases,
and audit results are improved.

Figure 6: IQVIA Connected Intelligence™ - Powered by Generative Al
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Getting started with generative Al is all about balance

As life sciences organizations begin their generative Al journey, it’s a good idea to focus

on three areas:

Starting in the right place

Identify the problem that needs
to be solved. Consider what
data is available, since data is
paramount to successful AL
Review the technology options.

Ensuring the problem
is worth solving

Will the value delivered by Al
exceed the cost? Organizations
must never deploy technology
for technology'’s sake.

Finding fit-for-purpose
solutions

Verify that the technology is
fit for the purposes that you
have. Ensure that there is the
right data, structure, content,

governance, and security.
It's also important to do a
financial viability check.

Conclusion

As life sciences organizations seek to improve their
operational efficiencies and reduce their time to market,
many are exploring how generative Al can be applied to
QM and RA functions. The opportunities are numerous,
but not all Al-based solutions are created equally.
Successful tools provide a user-friendly experience,
while protecting sensitive data.

IQVIA is committed to delivering Al-based solutions to
life sciences QM and RA teams, such as IQVIA Connected
Intelligence, which keep humans in the loop, avoid harm,
and are transparent and trustworthy.
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