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An Overview of NEST



A collection of open-sourced R
packages, which enables fast and
efficient insights generation under
clinical research settings, for both

exploratory and regulatory purposes.



Our Journey Through Time

How NEST has evolved in the past 6 years?

{teal} & {rtables} PoCs
were launched &
presented at RinPharma

Project Kickoff

NEST got funded at
Roche & was deployed to
internal R server for
exploratory use

Validation

First set of NEST
packages passed
internal validation and
was allowed to be used in
regulatory reporting

54

Open-source

{rtables} made the first
CRAN release, followed
by open source of the
codebase to kick off
collaborations with other
companies

2021

8

Recognition

NEST won Roche PD
Breakthrough Award,
supported the first
R-based submission to
FDA, & was highlighted in
numerous internal &
external events

2022

2017-18

2019

2020



NEST in Numbers
What NEST has accomplished so far?

1000+

Over 1000 users have tried NEST internally &
externally, covering pharma, CRO, & academia

R Package

45

So far, we have built 45 packages under NEST, with 36
of them already open-sourced

TLG Template
200+

We open-sourced a catalog of
200+ TLGs for clinical reporting

Shiny Module
10+

{teal} framework offers over
70 built-in shiny modules

Contributor

200+

Over 200 people across the world
have contributed to NEST codebase

Partner

D

We have partnered with 5 pharma
companies to co-develop NEST




NEST’s Current Capabilities



Regulatory Reporting

A complete solution for R-based submission

Streamlined Workflow

Catalog for Common TLGs

Foundational R Packages
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TLG Catalog

LE:,
rtables
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Biomarker Catalog




A Short Demo of TLG Catalog

Fully reproducible R code for common analyses in clinical reporting

TLG Catalog

TLG Catalog

Tables, Listings, and Graphs Catalog

Introduction ‘
Introduction A catalog of Tables, Listings, and Graphs output produced by NEST tools. w
Tables > See the full index of available TLG templates on the Index page.
Listings >
Crants " License
Appendix

This catalog as well as code examples are licensed under the Apache License, Version 2.0.
Index

https://insightsengineering.github.io/tlg-catalog/



https://insightsengineering.github.io/tlg-catalog/

From TLG Catalog to Streamlined Workflow

Building a framework towards automated insights generation
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Planned metadata Individual TLG metadata Outputs in
Analyses scripts various formats

' Instead of manually copying over from ! . Seamless integration of metadata with

: previous studies, individual TLG ! ' execution tool enables standard

5 scripts are automatically : . outputs to be created easily from

. generated based on metadata i auto-generated scripts i

This workflow is now in production use on the new AWS-based computing environment
(OCEAN), which will be gradually adopted by all clinical studies at Roche
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For Exploratory Analyses
A scalable, modularized Shiny framework

- A shiny framework centered around
reusable modules that abstracts
Ul/server logic from the app developer

- Streamlines creation of web-apps that
offers: dynamic filtering facility, code
reproducibility, reporting engine,
many data summarization and
visualizations

A gallery of {teal} apps:
https://insightsengineering.github.io/teal.gallery/demo.html
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https://insightsengineering.github.io/teal.gallery/demo.html

Our Vision on Insights Generation



It Was Never About SAS vs. R

Then, why we made the change?

@?

Talent out of
university more
likely to know
open-source
programming
languages

A&

Open source
offers
unprecedented

opportunities:

Get latest developments
more rapidly

Be able to switch between
languages and contexts
more easily

Collaboration with
external partners
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Prototypes with Great Potential

With what we have today, how to further improve efficiency on insights generation?

falcon

An industry collaborative
efforton buildingand
open-sourcing a catalog of :
harmonized TLGs in
clinical study reporting

A companion app that |
connects output creation
. with delivery, review, and
i well-controlled data
exploration

An LLM-based chatbot
that enhances user
experience on all NEST !

products ;

14



{falcon}

What if all companies adopt the same standard in clinical reporting?

https:

falggn

harmaverse.qgithub.io/falcon

Company
9

5 pharma companies join
efforts to co-develop {falcon}

Template

1

11 templates were released
according to FDA’s proposed
safety guidance

Developer
12

12 developers collaborate
following agile framework

Layout
]

Envisioning to harmonize TLG
layouts for clinical reporting


https://pharmaverse.github.io/falcon/

Regulatory Report Dashboard

What if insights delivery, review, & exploration all happen at the same place?

S8
8 8
Planned
Analyses metadata

Individual TLG

scripts

On top of a set of
automatically generated
scripts for individual

TLGs, this app is also
automatically created,
with NO coding required

List of all planned
analyses for regulatory
reporting, with search
functionality

Controlled filter panel

subgroup analyses

Review panel

with static output

1 ! 1 1
1 ! 1 1
1 ! 1 1
' | withonly predefined ! | displaying same layout
Do Do
[ !

Comment panel to save
& trace feedback from
all stakeholders



LLM-based NESTbot

What if every user has his own assistant when learning, using, & exploring NEST packages?

Trained with curated data & internally hosted

Integrated with cutting-edge LLM

Able to create TLGs with NL prompts

Able to expand to other products

Disclaimer: This prototype is at very early stage & there is currently no intention to share further information about it

NESTbotgs the NEST specialist at
your disposal
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Our Vision
switching from SAS to R is just the beginning, much more excitement awaits ahead

NEST, together with a modern With more adoption, process
computing platform, is set to improvements, continuous
deliver significant efficiency gains innovation, collaboration, as well

in clinical reporting as new technologies —

Estimated time savings in

Automated pipeline for
creating standard TLGs

multi-purpose insights delivery

90%

Estimated time savings in 509 Redefine how pharma industry
creating customized TLGs ° creates & delivers clinical insights
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Call for Collaboration



Benefits of Open Source
Why NEST packages are free for all?

Imagine a world where ...

"</>

every company (large & small), charity, academic group, etc., all have access to free
solutions to support creating a clinical submission

regulators receive more consistent packages delivered using trusted code, thus
speeding up approval times and patient access

less resource intensive clinical reporting leads to individual data science talents
being freed to help generate new scientific insights

our regulatory pathways are revolutionized, opening the doors for less paper-based
submissions via interactive tools

adapted from Ross Farrugia’s Keynote Presentation at RinPharma 2022 20



Call for Collaboration
The best time to join the journey was 2 years ago. The second best time is now.

@Fmaﬁrs} https://[pharmaverse.org/
e . e https://pharmaverse.slack.com/

https://github.com/insightsengineering
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Q&A



Doing now what patients need next



