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Disclaimer

The opinions expressed in this presentation are those
of the author(s) and do not necessarily reflect the
official views and policies of Sanofi.

All data presented in this presentation are simulated.
No real patient information is used or disclosed.
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What is {teal}?

The Usability Challenge

Agenda

Solution

Introducing {teal.builder}



A shiny-based interactive framework for data exploration

Visual

Intuitive, real-time data insights

Interactive

Dynamic, user-driven exploration

Adaptable
CDISC-ready, extends beyond clinical data

& Module (1) v B Report v~ ] T
Home / Line Plot
< I <
+ Add Report Card | X L
Active Data Summary Plot of Mezn and 95% Mean Confidence Interval of AVAL by Visit
Encodings
Data Datasets: ADSL, ADLO
Name Obs subjects Selact Biomarker Dataset apLs
Filter by
ADSL  200/200  200/200
ALT Alanine Aminotrans® ~ n
ADLB  2400/3000 200/200
Select Treatment Variable E
Dataset: AbSL ]
Select ug:_’ J—
3 - .
£ ARM Description of FX ¥ 2 = C Combination
ADSLD @+ H
SAFFL ®  Analysis Variable Dataser ancs 2
Select =
Y 9
ADLBD @+ T4 AVAL Analysis Value ® +
AVISIT [ N~ N0 Time Variabl
4levels selected \me Yerable
Select avisiT
1
IR I G (600) Midpoint Statistic aasELNE wEsK 1oave WeBK 2 Dar 15 WESK 3DAY 32
BASELINE (600) A Drug X
WEEK 1 DAY & (500) Mesn T N 5o 50 50 P
= T
3 [WEEK® oy 15 (500) Interval Mean (D) 19.2 4.5) 2080411 19.614.4) 19.6(3.8)

B WEEKS oy 22 (600)

Mean Cl x Median 190 204 19.7 195




Supported Data
CDISC Data
Independent/ Related Data
MultiAssayExperiment object

Supported Analysis
General Data Visualizations
Statistical Model
Summary Tables
Patient-level profile
RNAseq Analysis
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teal.modules.clinical
teal.modules.general
teal.modules.hermes
teal. goshawk
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The Usability Challenge

High Expertise Barrier Limits Accessibility

Requires writing R code to trigger modules
Demands R programming skills
Needs in-depth understanding of teal framework

D Narrow user base, limited adoption




A Low-code Interface for teal

{teal}

* Integrate teal into a customizable GUI N

(Like Windows for DOS — making powerful tools accessible) e
- _ _ Our Solution Approach
* Implementation with RShiny: One viable front-end
(not the only one) T A
DOS

N

\ J




Use Case Background

Self-Service for Regional Consistency Analysis

*  Common need: Compare regional populations vs. study
population (e.g. China vs. Non-China)

But: Regional flag is not in standard ADaM datasets

Traditionally: Wait for programmers to deriver and
deliver datasets

Solution: Enable researchers to self-serve
— Pre-process data on-demand
— Directly feed into teal for instant exploration
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Select the file to upload

‘ Browse...

= ‘ Submit
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teal data module() NSRS :

Ul —)- teal data() —) teal::init ()

_____________________________________

Server e :

Ang teal app requires a [{=CI:ELELQ)

*  Ensures reproducible and structured data flow

A shiny Module Designed for teal

*  Avreuseable Shiny module with standard Ul and

* Key difference: The server must return a

CEMICERE @] object

____________________________________________________________________________________________________________

i Server structure i e Supports relational data management



N teal data()

# create teal data object

data <- teal data() A locked Environment with Enhanced Controls
# run code within teal_data . I i
e i Similar to . but sealed to
ADSL <- teal.data::rADSL prevent unintended changes
ADLB <- teal.data::rADLB
}) * Enhanced for traceability, reproducibility,
and relational data integrity.
> data o .
o/ code verified * Data can only be modified via:
I_<envir‘onment: > (@ or

Parent: <environment: ™S
package:teal.modules.clinical>

Bindings:

- ADLB: [tbl _df] .
- ADSL: [tbl df]

- All changes are automatically recorded
- Guaranteed reproducibility



# create teal data object
data <- teal data()

teal data()

# run code within teal data to create data objects
data <- within(data, { Forany object:
ADSL <- teal.data::rADSL

})ADLB <- teal.data::rADLB ¢  Use _> retrieve all code

ever run on the data

retrieve code

> cat(get_code(data))
ADSL <- teal.data::rADSL
ADLB <- teal.data::rADLB



# chain and join objects together
data <- teal.code::eval code(data, "ADSL <- ADSL |>
dplyr: :mutate(
REGION = factor(
dplyr::if else(COUNTRY == "USA", COUNTRY,
"Non-USA"))
)"

# retrieve code
> cat(get_code(data))
ADSL <- teal.data::rADSL
ADLB <- teal.data::rADLB
ADSL <- ADSL |>
dplyr::mutate(
REGION = factor(
dplyr::if_else(COUNTRY == "USA", COUNTRY,

"Non-USA™))

)

teal data()

Chain & join

Enable modular, step-by-step
workflows with fine-grained control



# Setting join keys
teal.data::join_keys(data) <-
teal.data: :default_cdisc_join_keys[names(data)]

> join_keys(data)
A join_keys object containing foreign keys between
2 datasets:
ADSL: [STUDYID, USUBJID]
<-- ADLB: [STUDYID, USUBJID]
ADLB: [STUDYID, USUBJID, PARAMCD, AVISIT]
--> ADSL: [STUDYID, USUBJID]

teal data()

Built-in for Relational Data

* Define and store linking keys
between datasets
-> Like foreign keys in a database

e Enables seamless multi-dataset
exploration
-> Join ADaM data on demand



A self-service platform to create & deploy R/Shiny-based {teal} apps

Servers both business users and programmers
- Low-code for accessibility

- Full-code for customization

Enables scalable, interactive exploration &
automated reporting

Proven in production at Sanofi

First version to be open-sourced — coming g
soon to the community

Sanofi Teal Builder Beta Version

# Home > App Bullder

0]

Select datasets and modules

[PEULE cWISEADaM  General Data

Select a dataset from {teal data} and
{palmerpenguins] packages

Choose dataset:

rADSL |

Data info v

Added Modules (2)

® @

Data Table
TA: General

Principal Component Analysis
TA: General

+ Add Module

Module Configuration

Manage your module configurations by
importing or exporting files. Imported settings
are applied instantly and new modules are

added automatically.

1, Upload &, Download

Launch App

Data Table
TA: General

+ Add Module

Distribution Plot
TA: General

+ Add Module

0}

_—

%] {teal.builder}

Response Bar Plot
TA: General

Regression
TA: General

+ Add Module

Stack Plots Association
TA: General

+ Add Module

Response Plot
TA: General

+ Add Module

BYOC
TA: General

+ Add Module

Count Barchart
TA: General

+ Add Module

Response Bar Plot
TA: General

+ Add Module

Support ~

BYOC - GenAl
TA: General

+ Add Module

Bivariate Plot
TA: General

+ Add Module

STS Binary Forest Plot
TA: General

+ Add Module
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A self-service platform to create & deploy R/Shiny-based {teal} apps {teal.builder}

Servers both business users and programmers

Sanofi Teal Builder BetaVersion & Home > App Builder > Teal App I Download /A Deploy P Edit App Swpport -

- Low-code for accessibility

Data Table IRIEL NI Report previewer a =

T
3 4 31

- Full-code for customization

Reporter

Plot generated by Response Plot Modkle

Enables scalable, interactive exploration &
automated reporting

l (= RAGE Race - ‘

Xvariable .
. . . Select variable Em
Proven in production at Sanofi [aemens il I
Fow facetting é
Select variable -
L SEX Sex . ‘ “M ]

First version to be open-sourced — coming
soon to the community A

WOTREFORTED  FISFANIC GR LATING WOT FISPANIC OR LATING  UNKNGWIL [OTREFORTED A TATING WOTHISPANIC OR LATNG _ UNKNOWN
Eibriciy [ETHNIC]
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wrTE woLTPLE
Race [RACE] u
u uuvcknﬂamvcmmmw. AMERICAN INDIAN OR ALASKA RATIVE ] NATIVE HAWARAN OR OTHER PACIFIC ISLANDER

“ Plot settings

B Add count labels
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PhUSE US Connect 2024 presentation R/Pharma 2024 presentation

\ndrew McNeil - Teal Builder - The Fastest §

sanofi
Agenda
.
{teal.builder}: A Multifaceted
Teal App Builder for Clinical
Data Exploration and
Reporting
Introduction Motivating Demo Conclusion &

Example Next Steps

sanofi

sanofi

Bring Your Own Code (BYOC)
Teal Module and GenAl Use Case

{teal.builder}: Our Journey
After One Year

Phuse U Orlandc



https://phuse.s3.eu-central-1.amazonaws.com/Archive/2025/Connect/US/Orlando/PRE_SD11.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2024/Connect/US/Bethesda/PRE_ET10.pdf
https://www.youtube.com/watch?v=GAJZ05_9Muk&list=PLMtxz1fUYA5BbuTzxfqTTPWiiWuiUzSzZ&index=5
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For further questions or feedback, please feel free to contact me:
A~ Zoe.Cai @sanofi.com
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