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Problem statement

The ; The

m Fragmented and manual m Improved traceability of analysis results
m No unified framework m Integration: Planning to Submission

m Limited / no use of CDISC ARS m Full leverage of CDISC Standards

OO




Clymb’s Analysis Results Framework Overview

Design & Specify

e Analysis concepts
e TFL shell design
e ARS metadata

e Solutions: SAP
Builder & TFL
Designer

e ARS Metadata-
driven code

e ARD generation
* TFL outputs

e Solutions: siera
(R), atlas (SAS), Al
Code Generator (R

& SAS)
\

)

Report & Review

.

e Rendering TFLs

¢ Centralized
review &
collaboration

¢ Version control
e Solutions: TFL

Viewer and CSR
Builder




Clymb’s Analysis Results Automation Workflow: Planning to Submission
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A¥ = Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset




Clymb’s Analysis Results Automation Workflow: Planning to Submission
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A¥ = Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset
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1. Design & Specify

Metadata-Driven SAP & TFL Definition
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SAP

BUILDER
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SAP
BUILDER

SAP Builder is an Al-powered
s = solution that accelerates the

AP Section(s) Aeterence Fies
> 1. Administrative Information 12. Safety Analyses Documents Ansysis Concepts TFL Utrary
» 2 Backyround /Inroduction

> 3. Stody Objectives

> 4. Study Endpoints

» 5. Study Design

S = of Statistical Analysis

» 5.0sta Handing

> 9. Subject ispositon

=_ Plans (SAPs).

112 Primaey Eficacy Ans

114 Wodel speceatons
¥ 12, Safety Analyses. {eidens o a
Overvw ofSafety Aosys SAP Saction(s) ; RelrenceFies
122 Extent o o (S3fet 5. 1, AdmiistratveMnformation 12.1. Overview of Safety Analyses Documents  Ansisi
2 Backgpound  Wroduction e
3. Study Objectives Safety analyses will be performed to evaluate the overall safety and tolerability of the investigational product throughout the study. All
P safety analyses will be conducted using the Safety Population, defined as all subjects who receive at least one dose of study treatment Use A8 Documents

126 Laboratery Evl 5. Study Design

Safety evaluations will include the of gent ad (TEAES), dverse events (SAES), adverse
6 Anayss Pogusstions events leading to treatment discontinuation, clinical laboratory vital signs, and Adverse events
7. Gonare Sntstcn Consdurtions will be coded using a standardized medical dictionary and summarized by system organ class and preferred term. The incidence,
severity, and relationship to study treatment will be presented by treatment group.

5. Dta Handing

. SubjctDspostion Clinical laboratory data and vital signs will be summarized descriptively by visit and treatment group, including baseline values and

10, Testment Exposure changes from baseline. Shifts from baseline and the occurrence of values outside predefined reference ranges will be evaluated as g g
—— C will be using standard classification systems °
All safety analyses are descriptive in nature unless otherwise specified. No formal hypothesis testing is planned for safety endpoints

unless explicitly stated in this Statistical Analysis Plan ,

1.5 Covarstes and Adusiments

iostatistics teams move from
o rOtOCOI d nd CRFto a
SAP.

¥ 12 Satety Ansiyses

121 et seey ArsondGIRD)
PER—_
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Analysis Results Deliverables w/ TFL Designer

e
cdisces
LIBR Y
Sponsor
gtudy Industry Standards
. —» MDR Sponsor Sk.:n.c.lards
: Study Definitions
SDTM, ADaM, ARS : ___________________
Model, & TFL i
Templates : ,

A— brmimimimes Select TFL of Interest

Select Analysis
Concepts, Methods,
Terminology & TFL
Display (Template)

TFL

e Customize TFL Layout
DS & Metadata

Machine-readable CDISC
ARS (JSON & Excel) +
. TFL Shells (RTF & PDF)
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* TFL Designer the
process of generating:
v’ Table, Figure, and Listing
v’ Associated

that
users can contribute to and
access across a variety of studies

= |t allows users to work
to build and
review TFL shells — the basis of
study outputs



Illustration of TFL Library: Library of Pre-Built TFL Templates

Test User v
DESIGNER ' /4 . Product Owner
B My Studies Tables All Clymb My Library Q Showing 30/38 = [ Select
% TFL Library A Name Analysis Of Interest Compound Reporting Event Disease Area Therapet Action
Tables @ Table 02 Baseline Demographic and Clinical Characteristics [FDA STF-1G] Demographics Global CSR Global Global B
Figures @ Table 04 Subject Populations [FDA STF-IG] Disposition Global CSR Global Global H
@ Table 06 Duration of Treatment Exposure [FDA STF-IG] Exposure Global CSR Global Global H
Listings
@ Table 07 Overview of Adverse Events [FDA STF-IG] Adverse Events Global CSR Global Global H
W Tash
@ Table 08 Deaths [FDA STF-1G] Adverse Events Global CSR Global Global H
Table 10 Patients With Serious Adverse Events by System Organ Class and .
@& Adverse Events Global CSR Global Global H
Preferred Term [FDA STF-1G]
Table 11 Subjects With Serious Adverse Events by Organ System and n
@ ! s J Adverse Events Global CSR Global Global H
0CMQ (Narrow) [FDA STE-IG]
Table 12 Subjects With Adverse Events Leading to Treatment .
@ Adverse Events Global CSR Global Global H

Discontinuation by System Organ Class and Preferred Term [FDA STF-IG]

Table 13 Subjects With Adverse Events Leading to Treatment .
& _ Adverse Events Global CSR Global Global H
Discontinuation by Organ System and OCMQ (Narrow) [FDA STFHG]

Table 15 Subjects With Common Adverse Events Occurring at =X%

@ Adverse Events Global CSR Global Global H
Frequency by Preferred Term
Table 17 Subjects With Adverse Events by Organ System and OCMQ [FDA .
@ Adverse Events Global CSR Global Global H
STF-G]
@ Table 18 Summary Assessment of [Insert AE of Interest] [FDA STF-IG] Adverse Events Global CSR Global Global H
Table 20 Subjects With Kidney Function Analyte Values Exceeding Specified
] J v =g Adverse Events Global CSR Global Global H
Levels [FDA STF-1G]
Load More

linical LLC




Metadata-Driven TFL Shell Design

TFL
DESIGNER

File Edit View Help

Neurology / Alzheimer's / CDISC - eTFL Portal

Al

Tables Figures

7l

CDISC - eTFL Portal

B FDA-DM-TDZ s
1. Baseline Demographic and
Clinical Characteristics

5 FDA-DS-T04
2. Subject Disposition

B FDA-EX-TOS
3. Duration of Treatment
Exposure

B FDA-AE-TOG :
4. Overview of Adverse Events

B FDA-AE-T36 :
5. Subjects With Adverse Events
by System Organ Class and..

B FDA-AE-TI2 H
6. Subjects With Adverse Events
Leading to Treatment _

Adverse Events by System..

B FD/
8. Deaths

B FDA-AET13

9. Subjects With Common
Adverse Events Occurring at...
B ARS-LB-TO1 :
10. Summary of Observed and

Change from Baseline by...

B ARS-LE-TOZ

4 12 Shells

Listings

T  sansserf Tr

Table Of Contents Baseline Demographic and ®

CDISC - eTFL Portal

Generated using TFL Designer (Community, v1.0)

—
(=
L]
1}

FDA-DM-TO2

Baseline Demographic and Clinical Characteristics

Safety Population

A @ #000000 & #HT

Page X of y

|
Xanomeline Low Dose Xanomeline High Dose Placebo Total Population
Characteristics (N=XX) (N=XX) (N=XX) (N=XX)
n (%) n (%) n (%) n (%)
Sex, n|(%)
Male KX (XX.X) KX (XX X) XX (XK.X) XX (XX.X)
Female XX (XX.X) XX (XX.X) XX (XK. X) XX (XX.X)
Intersex XX (XX X) KX (XX X) XX (XX X) XX (XK X)
Unknown XX (XX.X) KX (XX.X) XX (XX.X) XX (XX.X)
Age, Years
n XX XX XX XX
Mean (SD) XXX (XX XX) XXX (XX XX) XXX (XX XX) XXX (XXXX)
Median XXX XXX XXX XXX
Min, Max XXX, XXX XXX, XXX XXX, XXX XXX, XXX

Age groups (years), n (%)

Clymb Clinical LLC

Properties

Outline

Result Description

Sex, n (%)
Data Driven
Dataset
Variable ASEX

> Where Clause for Sex, n (%) Configure

Top Row Statistics

Statistics Set

Statistics Set 1

> Advanced
> Programing Code

> Documentation 1 + Add




Export Analysis Results (ARS) Metadata from TFL Designer: JSON or Excel

la TFL
DESIGNER

Edit  View  Help

Neurology / Alzheimer's / CDISC - eTFL Portal

All  Tables

CDISC - eTFL Portal

B FD.
1. Baseline Demographic and
Clinical Characteristics

B FDADST04
2. Subject Disposition

B FDAEXT0S
3. Duration of Treatment
Exposure

B FDA :
4. Overview of Adverse Events

@ FD. 36
5. Subjects With Adverse Events
by System Organ Class and..

6. Subjects With Adverse Events
Leading to Treatment

7. Subiects With Serious
Adverse Events by System..

@ FDA
8. Deaths
B FDAAETI3

9. Subjects With Common
Adverse Events Occurring at.

B ARS-LB-TO1 H
10. Summary of Gbserved and
Change from Baseline by.

B ARS-LB-T02

« 12 Shells

ures  Listings

T  sans-serif T 12 T 20

nts  Baseline Demographicand . X

=
[
m

A @ #000000

HTFFF

Properties  Outline

Result Description

CDISC - TFL Portal Generated using TFL Designer (Community, v1.0) Page x ofy Sex (%)
Data Driven
FDA-DM-T02
" _— Dataset
Baseline Demouraphl: and Clinical Characteristics
Safety Population Variabie, ASEX
™ xportjson X
Low Dose High Dose Placebo Total Pog” = label
Characteristics (N=XX) (N=XX) (N=XX) (N= i
n (%) n (%) n (%) ne about™: {
"generatedUsing”: "TFL De Enterprise”,
sex, n|(%) “version”: "1.4.8",
“note”: "The metadata provided herein has been generated using the TFL Designer Enterprise version 1.4.8. The representation of metadata fields ay
Male XX (XX X) X (XXX X (XXX) XX (X
“studyInfo":
Female XX (XX X) X (XXX X (XXX) XX (X “studyId": “CDISC - eTFL Portal”,
“studyTitle": "Safety and Efficacy of the Xanomeline Transdermal Therapeutic System (TTS) in Patients with Hild to Moderate Alzheim "
Intersex XX (XX X) X (XXX X (00CX) XX (X “phase”: “Phase II",
“compoundUnderStudy”: “Xanomeline Transdermal”,
unknown XX (XXX) X (XX.K) X (XX.X) XX (X “description”: "*,
“diseasemrea”: “Neurology”,
Age, Years “therapeuticArea": “Alzheimer's”
n xx xx xx "name”: “"Clinical Study Report”,
“1d" “csR",
Mean (SD) XXX (XX.XX) XXX (XX.XX) XXX (XX.XX) XXX “mainListOfcontents”:
“name”: “List of Planned Analyses”,
Median XXX XXX XXX XX, apaine
contentsList
Min, Max XXX, XXX XXX, XXX XXX, XXX XXX, el
listItems": [
A %) N
e groups (years), n (%) e Demographic and Clinical Characteristics”,

mb Clinical LLC

"out_e1",

"Summary of Subjects by Treatment”,
2,

{

“name”: "Summary of Sul
“level": 3,
order”: 1,

cts by Treatment and Sex, n

"An_@2"




2. Execute

Metadata-Driven TFL Code Generation and Analysis
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TFL Code Generators
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TFL Code Generator
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Metadata-driven TFL Deliverable Workflow

(X r
cdisc s
LIBRARY
Sg?unds}?r Industry Standards
» MDR Sponsor Standards

Study Definitions

Model, & TFL

1

]

!

SDTM, ADaM, ARS |
1
Templates :
1

A bomemimie Select TFL of Interest

Select Analysis
Concepts, Methods,
Terminology & TFL
Display (Template)

Customize TFL Layout
& Metadata

Machine-readable CDISC
ARS (JSON & Excel) +
TFL Shells (RTF & PDF)




What is siera?

siera” is an open-source R package
that ingests ARS metadata for a
reporting event and converts the
metadata to produce executable R
scripts. These R scripts can be run
as-is (combined with the relevant
ADaM dataset) to produce each
output’s ARD.

* on CRAN and approved by pharmaverse & COSA!


https://github.com/clymbclinical/siera

siera Workflow [Design to Execution]

.2 DESIGNER
ARS | ADM
Captures and exports v
Analysis Results 1. Generate Shells
Standard and ARS/ADM (tool-
Metadata based or manually)
Defines Referenced
< ARD
Used by X | A ARD-ready Analysis Renders f
R scripts Results Data L
Generates Produces
2. Ingest ARS Metadata 3. Inspect R scripts 4. Transform ARD’s into TFLs
and ADaM, auto-generate (no “black box”), and - Customize R/SAS programs
ARD-ready scripts execute to produce - R packages (tfrmt)

ARD - Tool-based solutions




TFL Code Generator
AN

L VSN
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Metadata-driven TFL Deliverable Workflow

disc¢s
LIBRARY
SgtoundS;r Industry Standards " Prot
. —> MDR Sponsor Standards
: Study Definitions
SDTM, ADaM, | Y .
ARS Model, & |
TFL Templates :

A bomimmm Select TFL of Interest

Select Analysis
Concepts, Methods,
Terminology & TFL
Display (Template)

Customize TFL Layout

& Metadata

Machine-readable CDISC
ARS (JSON & Excel) +
TFL Shells (RTF & PDF)




What s ?

Is a SAS-based
automation engine developed
by Clymb that ingests CDISC
ARS metadata, applies
statistical operations, and
generates ready-to-use,

executable SAS programs for
each TFL.




High-level meta-programming process flow: Shells -> TFLs

CDISC ARS

TFL Designer Metadata

Ingest ARS Metadata,
to create intermediate
datasets

Select Macros to
perform statistical
operations

Tables,
Figures,
Listings

SAS Template

Codes

Auto-generates SAS
programs with executable
scripts for each TFL




#, Al Code Generator




Al Code Generator Process

Captures and exports

ARS | | T

Analysis Results

Standard

ADM

Instructs * Instructs
sy + Al Code Generator &5
(ARS) Metadata

Generates

Reference Refines
codes

ADaM

Ingested b
data & y

Produces

TFL SAS or
R scripts

v




3. Report and Review

Centralized Reporting, Review and Submission via TFL Viewer & CSR Builder
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TFL Viewer is a web-based
platform designed to streamline
the review, feedback, and
approval process for tables,
figures, and listings (TFLs)
generated during clinical trials.



| BUILDER
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BUILDER

+

viewer.com/shellEditor/table/6 880168ea0

CSR Generator

SR Secton
2. synopsie 10. Efficacy Evaluation
21 Sty Oveview
22 SubjectPopultions
23 Effcacy Hghights
2.4 safey Hioplghts

9. Study Patients

92 Protocel Deviations
9.3 Demagraphics
9.4 Baseline Characteistics
9.5 Analysis Populations
10. Effcacy Evaluation
10.1 Primary Effcacy
condary Eficacy
10.3 Exploratory / Subgeoup Analyses
10.8 Sensitivy Analyses
11, Safety Evaluation
11,1 Exposure
Adverse Events
11.3 Deaths & Withcrawals
1.4 Laboratory Evalustions
11,5 Vsl Signs

116 £0G & Physical Exam

Global / Global / AEFrequency

Table of Contents
AEFrequency
size
5% Frequency (Safety Population) daaet s7.10K8
53.93K8
1878K8
opulation) da t 178.73K8

uation by Svstem Ooan Clas fda-a 7649 K8

Global / Global / AEFrequency

* CSR Builder

Sections Referenco

+ InTextTables  Clear Copy Al Tobles

The 118 subjects (60 placebo; 28 xanomeline low dose; 30 xanomeline high dose) who
were in the Efficacy Population and completed their Week 24 visit (Visit 12) comprised

the Completers Population.

subjects discontinued between Week 24 and Week

26, leaving 110 subjects (58 placebo; 25 xanomeline low dose; 27 xanomeline high dose)

who completed the study
Table 11-1. Demographic Characteristics

Placebo Xan Low ‘ Xan High
(N=86) (N=84) (N=84)

Remove  Refine

Total
(N=254)

Age (years),

mean (range)

Gender (%)
Male 38% 40%
Female 62% 60%

75.2(52-89) | 75.7(51-88) ‘
Race (%) | ‘

74.4 (56-88)

529,

48%
White/Caucasian 87%
Other 13%

Education (years),

mean (range)

Source: Table 14-2.01

85%
15%

12,6 (6-21) 12.5 (6-20)

75.1(51-89)

4%
56%

86%

2.8(3-24)

O Regenerate

Figues  Ustings

CSR Builder is an Al-powered
module developed by Clymb that
seamlessly integrates with TFL
Viewer to accelerate and enhance

Clinical Study Report (CSR)
development.

The tool assists medical writers by
generating draft narratives and
summaries for key CSR sections
using a combination of machine-
readable TFLs and advanced large
language models (GPT, Claude,
Grok, and Gemini).



Process Summary
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Clymb’s Analysis Results Automation Workflow: Planning to Submission

{JSON } {JSON }
ARS Metadata ARS Metadata + Results
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A¥ = Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset




Concluding Remarks

m The framework demonstrates how can function as an operational
across the full

m Key observations include:
e Reduced duplication across shells, SAPs, programs, and outputs
e Flexible execution paths supporting R, SAS, and Al-assisted workflows

e Improved traceability linking analysis intent to reported results

e Future readiness for Dataset-JSON, ARD, and Al-enabled reporting
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