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Key Challenges

1. Scalability Challenges

Frequent re-runs driven by data cuts
and subgroup analyses.

2. Collaboration Barriers

Dependence on programming expertise can limit
broader stakeholder engagement in result exploration and interpretation.

3. Methodology Complexity

Managing advanced statistical methods
while ensuring compliance.

S

4. Operational Inefficiencies

High manual effort, increased risk of errors,
and slower insights.




Teal — an open-source alternative

teal: Interactive Exploratory Data

Analysis with Shiny Web- {\\v%
Applications




Teal

Teal is a shiny-based interactive exploration framework for analyzing data.

Data, which can be: Teal Modules

« CDISC data, commonly used for clinical trial
reporting » teal.modules.general: general modules

* Independent datasets, for example from for exploring
a data.frame relational/independent/CDISC data

* Related datasets, for example a set
of data.frames with key columns to enable data « teal.modules.clinical: modules specific to
joins CDISC data and clinical trial reporting

* MultiAssayExperiment objects which
are R data structures for representing and « teal.modules.hermes: modules for
analyzing multi-omics experiments analyzing MultiAssayExperiment objects
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teal.modules.clinical

This package contains a set of standard teal modules to be used with CDISC data in order to
generate many of the standard outputs used in clinical trials.

- Data visualizations:  Summary tables:

Forest plots (tm_g_forest_rsp()/tm_g_forest_tte()) * Unique patients (tm_t_summary())

Line plots (tm_g_lineplot()) * Exposure across patients (tm_t_exposure())

Kaplan-Meier plots (tm_g_km()) * Change from baseline for parameters (tm_t_summary_by())
. Statistical model fits: - Patient-level profile modules:

MMRM (tm_a_mmrm()) » Table of basic information about chosen patient:

Poisson regression (tm_t_glm_counts()) : (tm_t_pp_.basic._info()) _

Cox regression (tm_t_coxreg()) * Plot of patient vitals over time:

Analysis of variance (tm_t_ancova()) * (tm_g_pp_vitals())

General timeline for individual patients
(tm_g_pp_patient_timeline())
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TEAL Application — Developer Code Flow
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2@
=]

Load Libraries
library(teal)
library(tern)
library(teal.modules.clinical)

{ =

» Load core TEAL framework
—® . Load tern for clinical analytics
« Load clinical modules

Load Data
data <- cdisc_data( * Read and standardize CDISC datasets
adsl = adsl, —® .« Create a cdisc_data object used
adae = adae, throughout the app
adlb = adlb
)

v

Define Modules

Aodilesie=imodulesl « Register analysis modules

tm_t_summary(), o tm_t_summary() - Summary tables
tm_t_events(), « tm_t_events() - Eventtables (e.g., AE)
5 tm_g_forest() o tm_g_forest() - Forest plots
v
Initialize TEAL App « Initialize TEAL application
app <- init( « Pass data and modules
data = data, « Build navigation, filters and state
; modules = modules management
v
Launch Application « Start the Shiny web application
————® . app$ui - User interface

shinyApp(app$ui, app$server)

v

« app$server - Server logic

Advarsa Events  Forest et

TEAL App Running Fiters Demographics Summary
o o . . Study Study ABC - o
Exploratory analysis with interactive = rsirnd e P
v Population Satety v
tables, listings and plots Aos v
Treatment AN v Mean (SD) 61.200.3) 621(6.8) 617000
Medion 605 610 610
] A Sex.n (%)
Mole 58 (48 3) 63 (50.4) 121 (48.4)
Fomale 62(51.7) 62 (49.6) 124 (50.6)




Use Case: Lab Data Analysis

« Summary of Change from baseline for parameters using
tm_t_summary_by()

* Line plots using tm_g_lineplot()




& Module (2) ~ B Report v A ¢

? Module Report and Review é [+Add to Re:}c‘tl [S"cchcde

Line Plat for parameters

E3
’ Surmnmary Table for AVAL, CHG by AVISIT
Select Colurmn Variable(s) Datazet ans,
Data Select A Drug X B: Placebo C: Combination
Name Obs Subjects = ipti -
) |= ARM Description of Planned Arm Analysis Visit (N=69) N=T3) (N=58)
ADSL 2000200 200/200
[] Add All Patiznts calumn WEEK 1 DAY B
ADLE  1BOOV3000 200/200
Select Endpoint Datasst aoce Analysis Value
Filter by
n 69 73 58
ALT Alanine Aminotransferase Measurement -
X Mean (D) . 20.8(4.1) 202 (4.1) 19.4(3.7)
Filter Data + ) S
Row By Variable Dataset anLs Median ul I I I I Iarlze 204 200 190
ADSLED ® + Select <
N .
SAFFL Safery oo = AVISIT Anslysis Visit - Min - Max vari ables 128-348 126-220 116-30.4
Y Absolute Change from Baseline
o Summarize Yariables Datazet aoLe
ADLB @ + Select n 69 73 58
. 15 AVAL Analysis Value, T3 CHG Absolute Change from Base = Mean (S0} 1.6(6.1) -0.2(5.6) 02(5.2)
WEEK 1 DAY 8, WEEK 2 DAY 1 )
[[] Show summarize variables in parallel Medizn 24 02 oo
[] Summarize number of subjects in row groups Min - Max 13-142 128-108 10g-117
WEEK 2 DAY 15
Additional table settings ~
Analysis Value
B Crop rows with 0 count n ] 73 S8
Fllter Data o Py A coune Mezn (50} 196{4.9) 20745 200(34)
Q ifany
0 no Median 19.7 205 199
Denominator chaice cadt Min - Max 10.0-314 104-317 95-266
Choose the statistics to display for numeric variables
B Absolute Change from Baseline
E Mean(sD) n 69 73 58
[] Meanss3%Cl
[[] Geometric Mean Mean (SD) Su n ] l.] .] a 0.4(6.0) 03(5.8) 08(5.5)
B Medien Medizn 5 05 06 15
[ Median 95% CI ( . .
[[] 25% and 75%-ile Min - Max Statl Stlcs -127-147 -113-214 1102-102
EJ Min -Max WEEK 3 DAY 22
(Choose the statistics to display for categorical variables .
H|- Analysis Value
Count n 69 73 S8
[] Count {Fraction)
[] Count {Fraction with fixed decimal placess) Mean (D) 196038 194(47) 20337
[] Fraction Median 15 193 201
[] Number of values below the limit of quantification
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& Module (2) ~ @ Report v a 0 )

Change from baseline for parameters ? Mod‘l ] le
Da Vetaswia AUSL, AULY Poto! Mean and 85% Mean Confidence hterval of AVAL by Visnt
Select Biomarker Datasst: apcs

[ + Add to Repon] [Show R code

®

Filter by
Data y omm——
Name Obs Subjects ALT Alanine Aminotransferase Measurement X ¥
ADSL 2007200 2007200 S 1 O | | |Jcoacos &2t
Select Treatment Variable Dataset aost
ADLE  1800/3000 200/200 Select
= ARM Description of Planned Arm x - 3
Z
Analysis Variable Dataset: ane S
s 2 g
ADSL® ® + 13 AVAL Analysis Value L §
Ed
SAFFL Safety Popt z
= = ® Time Variable =
Y Seject AvisiT
ADLB® ® + Midpoint Statistic
AVISIT “ sit ® Mean -
WEEK1DAY8,WEEK2DAY1S... e
Interval
Mean CI x v A Dug X
| ) 59 2]
Include screening visit
Maan (50| Dawn 106 8e) 196038
Additional plot settings ~ Madan 2z 197 195
Min - Max 123-3¢5 - 100-312 121-273
Level of Confidence
8§ Placeno
0.95 g a b= 7 73
" . . 220 D7 ¢35 19421)
Midpoint symbol size
1 s Medan 20 205 123
@ Min - Max 125-200 104-07 58-273
Whiskers to display C: Combinaton
Upper
S ower: n 53 58 58
Maan (D) 19237 200458 20337
Plot type
© Pointand line Meaan 190 1949 201
() Point
) Min - Ma 1624 95-266 10 24
() Line

Analysis Unit Variable . _____________________________________________________________________________________________________________________________________J >

Select AvaLu

Parameter Code Variable
Select PARAMCD
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Plot of Mean and 95% Mean Confidence Interval of AVAL by Visit

21

AVAL Mean Values for ALT (U/L)

©

A:Drug X
n
Mean (SD)
Median
Min - Max
B: Placebo
n
Mean (SD)
Median
Min - Max
C: Combination
n
Mean (SD)
Median
Min - Max

disc

BASELINE

69
19.2 (4.5)
19.0

82-279

73
20.3 (4.4)
203

9.6-30.7

58
19.2(4.0)
1886

11.0-288

WEEK 1 DAY 8

69
20.8 (4.1)
204

12.8- 346

73
20.2 (4.1)
20.0

126-29.0

58
19.4 (3.7)
19.0

11.6-30.4

WEEK 2 DAY 15

69
19.6 (4.4)
19.7

10.0-31.4

73
20.7 (4.5)
205
104-31.7

58
20.0(3.6)
19.9

95-26.6

a

WEEK 3 DAY 22

69
19.6 (3.8)
195

121-273

73
19.4 (4.1)
19.3

5.8-27.3

58
20.3(3.7)
2041

11.0-284

—a A:Drug X
-4 B:Placebo

—-=- C:Combination
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Addressing Quality Oversight and Validation Challenges
with TEAL Clinical Module

TEAL

CLINICAL MODULE

Faster Re-runs
./i/I Scalability Challenges —} \ n‘ Accelerates analyses across

data cuts and subgroup analyses.

Interactive Interface

Provides an interactive interface that

enables broader stakeholder engagement
in result exploration and interpretation.

Standardized Methods
Supports advanced statistical analyses

within a compliant framework.

e®e : :
a8 Collaboration Barriers

Methodology Complexity

Gé Operational Inefficiencies

¢ 14

Automates analytical workflows to reduce
manual effort and improve efficiency.

OO. Workflow Automation

cdisc

Critical & Sensitive Information (CSI)




L X N
S

cdisc

'wl
b=
<
c
©
L
=



o
N
c
O

=
.
<
)

O

L X N
S

cdisc



