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Problem statement

The problem:

■ Fragmented and manual

■No unified framework

■ Limited / no use of CDISC ARS
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CSRTFLADaMShellsSAP

The need:

■ Improved traceability of analysis results

■ Integration: Planning to Submission

■ Full leverage of CDISC Standards



Clymb’s Analysis Results Framework Overview

Design & Specify

•Analysis concepts

•TFL shell design

•ARS metadata

•Solutions: SAP 
Builder & TFL 
Designer

Execute

•ARS Metadata-
driven code

•ARD generation

•TFL outputs

•Solutions: siera 
(R), atlas (SAS), AI 
Code Generator (R 
& SAS)

Report & Review

•Rendering TFLs

•Centralized 
review & 
collaboration

•Version control

•Solutions: TFL 
Viewer and CSR 
Builder
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SAP Builder

TFL Designer

TFL Code 

Generators

CDISC ARD & 
TFL Outputs

TFL Viewer

CSR Builder

= Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset

Clymb’s Analysis Results Automation Workflow: Planning to Submission
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SAP Builder

TFL Designer

TFL Code 

Generators

CDISC ARD & 
TFL Outputs

TFL Viewer

CSR Builder

ARS Metadata

DisplaysCodes

= Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset

ARS Metadata + Results

Analysis Concepts

Clymb’s Analysis Results Automation Workflow: Planning to Submission



1. Design & Specify

siera & atlas
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Metadata-Driven SAP & TFL Definition
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SAP
BUILDER



SAP Builder is an AI-powered 
solution that accelerates the 
creation, standardization, and 
maintenance of Statistical Analysis 
Plans (SAPs).

Built as an extension of TFL 
Designer and integrated across the 
Clymbr Hub, SAP Builder helps 
biostatistics teams move from 
protocol and CRF to a review-ready 
SAP.
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siera & atlas
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TFL
DESIGNER
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s

SDTM, ADaM, ARS 
Model, & TFL 

Templates

API

API

Analysis Results Deliverables w/ TFL Designer
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▪ TFL Designer accelerates the 
process of generating:
✓ Table, Figure, and Listing Shells

✓ Associated CDISC ARS metadata

✓ Company-wide libraries that 
users can contribute to and 
access across a variety of studies

▪ It allows users to work 
collaboratively to build and 
review TFL shells – the basis of 
study outputs



Illustration of TFL Library: Library of Pre-Built TFL Templates
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Metadata-Driven TFL Shell Design
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Export Analysis Results (ARS) Metadata from TFL Designer: JSON or Excel
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2. Execute

siera & atlas
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Metadata-Driven TFL Code Generation and Analysis



TFL Code Generators

siera & atlas
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TFL Code Generator

siera & atlas
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s

SDTM, ADaM, ARS 
Model, & TFL 

Templates

API

API

Metadata-driven TFL Deliverable Workflow



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.

What is siera?

https://github.com/clymbclinical/siera 

* on CRAN and approved by pharmaverse & COSA!

https://github.com/clymbclinical/siera


siera Workflow [Design to Execution]
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Analysis Results 
Standard 
Metadata

Used by

Produces

Analysis 
Results Data

Renders Outputs / 
Displays

Analysis Display 
Metadata

ADMARS

ARD

Captures and exports

ADaM 
data

Defines

ARD-ready 
R scripts

Generates

Referenced

3. Inspect R scripts 

(no “black box”), and 

execute to produce 

ARD

2. Ingest ARS Metadata 

and ADaM, auto-generate 

ARD-ready scripts

4. Transform ARD’s into TFLs 

- Customize R/SAS programs

- R packages (tfrmt)

- Tool-based solutions

1. Generate Shells 

and ARS/ADM (tool-

based or manually) 



TFL Code Generator

siera & atlas
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s

SDTM, ADaM, 

ARS Model, & 

TFL Templates

API

API

Metadata-driven TFL Deliverable Workflow
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atlas 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.

What is atlas?
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High-level atlas meta-programming process flow:  Shells -> TFLs
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Ingest ARS Metadata,
to create intermediate 

datasets

Select Macros to 
perform statistical 

operations

Auto-generates SAS 
programs with executable 

scripts for each TFL

TFL Designer
CDISC ARS 
Metadata

SAS Template 
Codes

Tables,  
Figures, 
Listings
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AI Code Generator Process
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Analysis Results 
Standard 

(ARS) Metadata

Instructs

Outputs / 
Displays

Analysis Display 
Metadata (ADM)

ADMARS

Captures and exports

ADaM 
data

Reference 
codes

TFL SAS or 
R scripts

Instructs

Refines

Generates

Ingested by

Produces



3. Report and Review

siera & atlas
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Centralized Reporting, Review and Submission via TFL Viewer & CSR Builder



siera & atlas
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TFL
VIEWER



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. 
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CSR
BUILDER



CSR Builder is an AI-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).
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SAP Builder

TFL Designer

TFL Code 

Generators

CDISC ARD & 
TFL Outputs

TFL Viewer

CSR Builder

= Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset

Process Summary
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SAP Builder

TFL Designer

TFL Code 

Generators

CDISC ARD & 
TFL Outputs

TFL Viewer

CSR Builder

ARS Metadata

DisplaysCodes

= Automated Process; ARS = Analysis Results Standard; ARD = Analysis Results Dataset

ARS Metadata + Results

Analysis Concepts

Clymb’s Analysis Results Automation Workflow: Planning to Submission



Concluding Remarks

■The framework demonstrates how ARS/ARD can function as an operational 
backbone across the full SAP → Shells→ ADaM → TFL → CSR lifecycle

■Key observations include:

●Reduced duplication across shells, SAPs, programs, and outputs

● Flexible execution paths supporting R, SAS, and AI-assisted workflows

● Improved traceability linking analysis intent to reported results

● Future readiness for Dataset-JSON, ARD, and AI-enabled reporting
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Q&A
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