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Revolutionize Clinical Trial 
Data Exploration with teal

Dony Unardi

BBSW 2023
Embracing Change and Shaping the Future
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Agenda

1. Background

2. Introduction to teal framework

3. Using teal as Data Scientist

4. Anatomy of teal and key features

5. teal-verse product map
6. Collaboration
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Main task: 
clinical trials
reporting

Product Development Data Sciences

Summarising safety and 
efficacy data

Providing an accurate 
picture of trial outcomes

Managing data collection 
across international sites
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Improve efficiency in the way we work
Analyzing clinical trial data requires multiple ways of presenting and interacting with our data

Kaplan Meier Plot
Protocol: 1111  Snapshot: 222   Cutoff date: Jan 2, 2016

Additional Footnotes
Program:<path>/kmplot.R
Output: <path>/kmplot_ITT.pdf                                                                              1 of 3 

Per-SAP static output 
on OS

Ad-hoc analysis 
on PFS

Ad-hoc analysis on PFS 
in subpopulation
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Improve efficiency in the way we work
Analyzing clinical trial data requires multiple ways of presenting and interacting with our data

Kaplan Meier Plot
Protocol: 1111  Snapshot: 222   Cutoff date: Jan 2, 2016

Additional Footnotes
Program:<path>/kmplot.R
Output: <path>/kmplot_ITT.pdf                                                                              1 of 3 

Per-SAP static output 
on OS

Ad-hoc analysis 
on PFS

Ad-hoc analysis on PFS 
in subpopulation Building scalable exploratory 

R-shiny web-apps
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What is {teal}?

A Rshiny-based interactive data exploration framework

Streamlines creation of web-apps that offers:
▪ Dynamic filtering facility
▪ Code reproducibility
▪ Reporting engine
▪ Many data summarization and visualizations

Collection of specialized R packages

Modularized and standardized building blocks
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How does {teal} work?

Traditional shiny app

Data
Dataset 1
Dataset 2
Dataset 3

Shiny

ui
server

{teal} framework with modularized components
▪ Data agnostic
▪ Flexible
▪ Cumulative
▪ Collaborative
▪ Crowdsourcing

Data

Dataset 1

Dataset 2

Dataset 3

{teal} modules

Module 1
ui

server

Module 2
ui

server

Module 3
ui

server

{teal} 
framewor

k

ui
server

{teal} 
shiny app
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Using {teal} as a data scientist I

teal App

teal Modules

App Userteal App Developer
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Using {teal} as a data scientist II

teal App 

teal Modules

App Userteal App Developer

teal
Module

teal
Module

teal
Module

teal Module Developer
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Using {teal} as a data scientist III

Study Team 1 Study Team 2

teal App

Study teal 
App Dev

Study teal 
Module Dev

Study App 
User

teal
Module

teal App

Study teal 
App Dev

Study teal 
Module Dev

Study App 
User

teal
Module

teal
Module

teal Module 
Developer
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Anatomy 
of a
teal app

Header

Menu with tabs

Reporter

Encodings

Reproducibility
Debugging

Output

Filter Panel

Footer

* Toggle Filter Panel

* Download
* Better View
* Dimensions
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Key Features: 
Filter Panel

Ability to subset your dataset

Out of the box from teal framework

Active filter summary

Pre-defined filter state
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New Filter Panel Features!
Introducing filter state behavior

fixed selection anchored filter fixed AND anchored

teal_slice(
dataname = "iris", 
varname = "Species", 
id = "filter1", 
selected = "virginica", 
fixed = TRUE

)

teal_slice(
dataname = "mtcar", 
varname = "cyl", 
id = "filter2", 
selected = 6, 
anchored = TRUE

)

teal_slice(
dataname = "mtcar", 
varname = "gear", 
id = "filter3", 
selected = c(3,5), 
anchored = TRUE,
fixed = TRUE

)
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New Filter Panel Features! 
Snapshot Manager

Restore initial state of filter state

Take a snapshot of all filter states

Restore filter states from a snapshot

Share snapshot with other users (upcoming!)



15



16

Key Features: 
Show R Code

Reproducible code when you see 
the desired output in analysis

Include any filters added

Include library ( ) calls
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Key Features: 
teal Reporter

Create a report for your analysis

Zip file that contains:
▪ .Rmd
▪ .rds
▪ .png
▪ And the requested report type

(html, pdf, or ppt)
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Key Features: 
Curated sets of teal modules for targeted purposes

Actively developed and maintained centrally by a dedicated team

Purposefully designed, e.g. for clinical trials reporting or biomarker analysis

50+  common analysis modules available for use
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tern

osprey

goshawk

hermes

Calculations

{teal} Universe Products Map

teal.modules.general

teal Modules

teal.modules.clinical

teal.osprey

teal.goshawk

teal.modules.hermes

teal Framework

teal

teal.gallery teal.reporter teal.widgets

teal.data

teal.logger

teal.transform

teal.code

teal.slice
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teal Framework R Packages teal Modules R Packages

teal.modules.general: general analysis modules for 
exploring any data types

teal: shiny-based interactive exploration framework
for analyzing data.

teal.data: creating and loading the data needed
for teal applications.

teal.widgets: shiny components used within teal.

teal.slice: provides a filtering panel to allow subset of data.

teal.code: handles reproducibility of outputs.

teal.transform: standardizes extracting and merging data

teal.logger: standardizes logging within teal framework.

teal.reporter: allows teal applications to generate reports.

teal.modules.clinical: modules for analyzing CDISC data and 
clinical trial reporting with tern R package 

teal.osprey: modules for analyzing and reporting early-
phase clinical trial data with osprey R package

teal.goshawk: modules for analyzing and visualizing 
biomarker data with goshawk R package

teal.modules.hermes: modules for analyzing and visualizing 
RNAseq data with hermes R package

teal.gallery: gallery of sample teal apps.

https://insightsengineering.github.io/teal.modules.general/
https://insightsengineering.github.io/teal/
https://insightsengineering.github.io/teal.data/
https://insightsengineering.github.io/teal.widgets/
https://insightsengineering.github.io/teal.slice/
https://insightsengineering.github.io/teal.code/
https://insightsengineering.github.io/teal.transform/
https://insightsengineering.github.io/teal.logger/
https://insightsengineering.github.io/teal.reporter/
https://insightsengineering.github.io/teal.modules.clinical/
https://insightsengineering.github.io/tern/main/
https://insightsengineering.github.io/teal.osprey/
https://insightsengineering.github.io/osprey/main/
https://insightsengineering.github.io/teal.goshawk/
https://insightsengineering.github.io/goshawk/main/
https://insightsengineering.github.io/teal.modules.hermes/
https://insightsengineering.github.io/hermes/main/
https://insightsengineering.github.io/teal.gallery/main/
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Demo Apps via {teal} Gallery

https://insightsengineering.github.io/teal.gallery/demo.html

Exploratory analysis on general data frames

Safety analysis on clinical trial data

Efficacy analysis on clinical trial data

Links on shinyapps.io

“exploratory”

“safety”

“efficacy”

APP_NAME

https://insightsengineering.github.io/teal.gallery/demo.html
https://genentech.shinyapps.io/NEST_exploratory_main/
https://genentech.shinyapps.io/NEST_safety_main/
https://genentech.shinyapps.io/NEST_efficacy_main/
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Installation

Sys.setenv(GITHUB_PAT = "your_access_token_here")
if (!require("remotes")) install.packages("remotes")

remotes::install_github("insightsengineering/teal@*release")

# teal will be available in CRAN soon!

# Stay tuned!
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R submissions working group: Streamline R based FDA 
submission - Collaboration by ~20 industry companies and FDA.
■ Great engagement from FDA to enable R based submissions

■ FDA provided formal response letter in public (link) 
■ Sponsored by R Consortium 

Pharmaverse: Co-create R based tools for clinical trial reporting 
- collaboration being driven by 5 industry companies, with a 
growing community of >1,000 people from across ~50 companies. 
■ Similar effort in co-creating tools for advanced statistical 

methodologies: American Statistical Association 
Biopharmaceutical Section Software Engineering Working 
Group

Technology Shift across Industry and HA 

https://rconsortium.github.io/submissions-wg/
https://github.com/RConsortium/submissions-wg/blob/main/_Documents/Summary_R_Pilot_Submission2.pdf
https://pharmaverse.org/
https://rconsortium.github.io/asa-biop-swe-wg/
https://rconsortium.github.io/asa-biop-swe-wg/
https://rconsortium.github.io/asa-biop-swe-wg/


R Submission Working Group:
A cross industry collaboration to improve 

open-source language usage in the 
regulatory setting

Pilot 1 Submission to FDA:
Successful open pilot that showcased R based FDA submission

Key Links ● Webpage: https://rconsortium.github.io/submissions-wg/
● Pilot 1: https://github.com/RConsortium/submissions-pilot1-to-fda
● Pilot 2: https://github.com/RConsortium/submissions-pilot2-to-fda
● Pilot 3: https://github.com/RConsortium/submissions-pilot3-adam-to-fda

All materials are open to the public
Anyone is welcome to join the working groups! (info@r-consortium.org)

R submission Pilots to FDA - By the R consortium R submission Working Group
Presenter(s): Ning Leng, Roche-Genentech , Eric Nantz, Eli Lilly, on behalf of the R submission WG

Pilot 1 
(finished)

Pilot 2 
(submitted)

Pilot 3
(submitted)

Pilot 4

Main Purpose TLF Shiny ADaM Shiny in 
Container

Operational 
feasibilities tested

Submission of 
Analytical codes

.r files .r files

Submission of 
proprietary R 
package

pkglite golem + pkglite Github repo

Dependency 
management

mran snapshot renv renv Container, 
WebAssembly

https://rconsortium.github.io/submissions-wg/
https://github.com/RConsortium/submissions-pilot1-to-fda
https://github.com/RConsortium/submissions-pilot2-to-fda
https://github.com/RConsortium/submissions-pilot3-adam-to-fda
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{teal} is part of pharmaverse: 
https://pharmaverse.org/

More information about support: 
https://pharmaverse.org/support/

Slack channel #teal under 
pharmaverse workspace

Upcoming course on Coursera 
“Hands On Clinical Reporting Using R”
in Q4 2023

Additional Resources

https://pharmaverse.org/
https://pharmaverse.org/support/
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Collaborating on {teal}

We are looking for collaborators to develop 
this framework further! 

If you’re an individual, please contribute on 
GitHub and join us via pharmaverse Slack 
#teal channel

If you’re an organization wanting to adopt 
{teal} 
and co-develop, please get in touch with our 
Product Owner chendi.liao@roche.com

mailto:chendi.liao@roche.com
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