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• The opinions expressed in this presentation and on the following slides are solely those of the 
presenter and not necessarily those of GSK.

Disclaimer



User Journey we want to drive …
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TFLs Recommendation

• Stage 1 - Deterministic Approach – Metadata Driven

• Stage 2 – Recommendation of analysis using AI/ML

• LLM – Interpret the Study Specific Protocol, SAP and 
Standards and recommends

• ML – Train the algorithms to learn from the accepted 
recommendations and improve the accuracy

Recommended 

Display
Metadata

Rationale for the 

recommendation

Summary of 

Demo

Standard Mockshell

Standard ARM

Standard AOM

Mandatory Output

Summary of Fatal 

AEs

Standard Mockshell

Standard ARM

Standard AOM

SAP Safety 

Section x.y –

xxxxxxxxxxxxxxxx

Summary of PFT Non-Standard 

Mockshell

SAP Efficacy 

Section x.y

xxxxxxxxxxxxxxxx

Summary of EOS Non-Standard 

Mockshell

SAP Biomarker 

Section x.y

xxxxxxxxxxxxxxxx

…… ….

Protocol SAP

SMEs

Statistician &  Programmers

Reduces hallucination 

and increases trust on 

the systems

Standard 
List

Standards Reference 
Study

Regulatory 
Expectations



TFLs Selection
Recommended or SME selection - Shopping Cart Experience

Standard Requested

Study Desing – Cross Over

Disease or Vaccines Area

Event Occurrence – Optional (e.g. 
Death)

Efficacy

PK/PD

Inferential Statistics (TFs)

Study – Planned Analysis TFLs ListNon-Standard TFLsStandard TFLs

Re-Use of Metadata

(ARM & AOM)

Create Metadata

(ARM & AOM)



TFLs Selection → Auto Curation of ADaM Specs

Study – Planned Analysis TFLs List NAME LABEL

adacq Asthma Control Questionnaire Analysis

adae Adverse Events Analysis

adaesi AEs of Special Interest Analysis

adapmh Family History Analysis

adc1 Concomitant Medications GSKDRUG Analysis

adcm Concomitant Medications WHODRUG Analysis

adcovid COVID-19 Analysis Dataset

adct CT Scan Analysis

adcv Cardiovascular Events Analysis

addd Death Analysis

addiard Daily Diary Analysis

addiarw Weekly Diary Analysis

addiarwr Weekly Diary Improvement Analysis

addq Demographic Qualifiers Analysis

adds Disposition Analysis

addv Deviation and Pop Exclusion Analysis

addx Self Injection Exposure Analysis

adeg ECG Analysis

adex Exposure Analysis

adexac Exacerbation Analysis

adexaca Asthma Exacerbation Summary Analysis

Create Metadata

(CT, VLM, LED)

Re-Use of Metadata

(CT, VLM, LED)



To Enable Automation …
Every detail is in machine readable format in database

Study – Planned Analysis TFLs List

NAME LABEL

adacq Asthma Control Questionnaire Analysis

adae Adverse Events Analysis

adaesi AEs of Special Interest Analysis

adapmh Family History Analysis

adc1 Concomitant Medications GSKDRUG Analysis

adcm Concomitant Medications WHODRUG Analysis

adcovid COVID-19 Analysis Dataset

adct CT Scan Analysis

adcv Cardiovascular Events Analysis

addd Death Analysis

addiard Daily Diary Analysis

addiarw Weekly Diary Analysis

addiarwr Weekly Diary Improvement Analysis

addq Demographic Qualifiers Analysis

adds Disposition Analysis

addv Deviation and Pop Exclusion Analysis

addx Self Injection Exposure Analysis

adeg ECG Analysis

adex Exposure Analysis

adexac Exacerbation Analysis

adexaca Asthma Exacerbation Summary Analysis

Study – Planned Analysis ADaM List

DRY (Don't Repeat Yourself)



Automation …
Let the machine do that the job now – faster, efficient & high quality



Nice! but we are no way near to this journey …



OPS Content – As Is
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OPS Content – As Is



Inputs to OPS – As Is

OPS

1. Protocol

2. Statistical 
Analysis Plan

3. e2e 
Standards

4. Study 
Metadata or 
Design (e.g., 

XO/PG, Phase 
1, Timelines)

5. Therapy area 
knowledge

6. Reference 
from reported 

studies

7. 
Clinicaltrials.go

v and other 
public 

databases

8. Regulatory 
guidelines

9. Competitor 
information



We are ambitious … to change the lives 

of 2.5 billion people
so, we did challenge the status quo ….



That’s courage … 

How can we transform?



• We are creating a more efficient, interconnected programming 

ecosystem that links various data standards, enables 

automated validation of data objects, and accelerates the 

process from data collection to submission.

• This involves the introduction of new tools, such as OPS Builder 

and other products, and new processes, such as defining 

instructions for output metadata and result metadata.

Automated Clinical Data Analysis & Reporting

• Current manual data transformation processes are prone to errors, 

can be inefficient and limits the acceleration.

• Automating this process will standardise data, improving the 

speed, accuracy and quality of outputs generated.

• It will also ease manual burden on Programmers and Statisticians 

allowing them to spend freed up time on higher value activities.

• Automation is a rapidly growing theme across the industry and it’s 

important we adapt to stay ahead in this competitive environment.

Why do we need Automation?



What are they key concepts of Automation?

• Availability of core e2e analysis standards 

• Utilising linked metadata to fill the gaps between SDTM, ADaM and Analysis Results

• Create modularised reporting tooling, leveraging open-source technologies

• Automated testing to identify and mitigate data variability 

STANDARDISATION

LINKED METADATA

MODULARISATION

AUTOMATED TESTING

CSR 

Writing:

Results 

automated in 

delivery to 

Medical 

Writing, 

through ARD 

and in-text 

table creation

Study 

Metadata 

Set:

Full set of 

instructions for 

executing all 

components 

required from 

ADaM, ARD 

and outputs 

User:

“Execute my 

results, 

including any 

dependencies 

required” 

Execution 

Engine:

Creates ADaM, 

ARD and 

Outputs 

directly and 

completely 

from the study 

metadata, in 

the correct 

order

Automated 

QC:

User receives 

a RAG status 

of each 

deliverable, 

and is able to 

understand the 

full picture of 

current status 

of the study 

reporting

Automatically 

read into
Automatically 

chains into

Automated 

Delivery
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Automated Clinical Data Analysis & Reporting

MDR

Analysis Standards -
ADaM, ARD, ARM, 

AOM

Linked 
Standards 
Definition

Linked Study Data 
Definition

ADaM Spec 
Designer

TFL Mock-shell 
Editor

ADaM Planner TFL Planner

PA Level (Standard or Study 
Specific) ADaM Spec, ARM Spec, 

AOM Spec etc

OPS Builder Executor

OPS 
Users/Worksp

ace

OPS Co-Pilot

Recommendation of analysis using AI/ML

• LLM – Interpret the Study Specific Protocol, SAP and Standards 
and recommends

• ML – Train the algorithms to learn from the accepted 
recommendations and improve the accuracy

Protocol SAP

OPS Content 
Manager

GenAI based 

capability

Derivation 
Editor

ADaM + 
ARD

TFLs

Code Repo

Data 
Visualization

Interactive TFLs

ADaM

OPS 
Comp./Study/ 

PA Build

OPS Miner

R Tools

• Mock-shell

• ARM

• AOM

PA Level (Std. or Study Specific) 
ARM, AOM

Frozen PA Level Metadata



• OPS Builder is a revolutionary product designed to transform how study teams plan, execute, and 

manage study and PA deliverables. Functioning as an orchestrator, it facilitates automation by 
meticulously curating all necessary information for study analysis and reporting processes.

• Vision

• Our vision is to offer a comprehensive digital application that simplifies the selection and 
definition of analysis deliverables for studies. This includes the development of TFL digital 

mock-shells, ADaM Specifications and the registration of derivations and definitions, 
simplifying complex processes and enhancing efficiency. 

• Key Benefits

• Automation: OPS content is easily accessible in a digital format for downstream systems, paving the way for 
metadata-driven automation.

• Acceleration: Experience a hyper-acceleration of pipeline delivery, optimizing the speed and reliability of study 
execution.

• By leveraging OPS Builder, study teams can unlock unprecedented levels of efficiency and 
adaptability, ensuring rapid and accurate delivery of study outputs.

26 February 2026 21PA = Planned Analysis | TFL = Tables, Figures and Listings | ADaM = Analysis Data Model

What OPS Builder?



Output from OPS Builder

Study Planned 
Analysis/Standards TFLs

TLF List

Digital Mock Shells

• ARM

• AOM

Programming 
Considerations

Study Planned Analysis 
ADaMs

ADaM domain List

Domain 
Specifications

LED definitions

Study Planned Analysis –
Standard and Version 

Adopted

ADaM Version

Standards Version

Define Version
etc….

Co-Pilot

Analysis 
Recommendation

Content generation 
for submission 

documents

Translation of Study 
deliverables from 

English to 
Chinese/Japanese

AskOPS

Study Planned Analysis –
Progress

Dashboards

GxP Compliant



• Parallel processing of OPS and SAP following 
Protocol

• 3 days develop time (approx.)

• Write once render multiple times

• Fully Machine-Readable Metadata

• Linked Metadata via database

• Cyclic development of OPS in reference to 
SAP/Protocol

• 2 weeks develop time (approx.)

• Manually repeating OPS development

• Limited Machine-Readable Metadata

• Humans connecting the dots

From To

To Enable…



• 50% Human intervention in Development and 
Maintenance

- Machines to prescribe the TFL-ToC based on 

- Protocol, SAP, IDSL/Vx/IDSL Standards and TFL-TOC Builder

- Metadata (e.g., crossover, parallel)

- Therapy area knowledge 

- Reference from reported studies

- Clinicaltrials.gov and other public databases

- Regulatory guidelines

• 100% Human Intervention in Development and 
Maintenance

- Protocol, SAP, IDSL/Vx/IDSL Standards and TFL-TOC Builder

- Metadata (e.g., crossover, parallel)

- Therapy area knowledge

- Reference from reported studies

- Clinicaltrials.gov and other public databases

- Regulatory guidelines

- Competitor information

- Stakeholder inputs (e.g., Statistician, Clinicians, Safety etc)
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From To

To Enable…



Metadata
Key Challenge



Mock-Shell



Mock-Shell as Metadata Element

ARM
(Analysis Results Metadata)

ADSL.ETHNIC(N)

ADSL.RACEOR(N)

ADSL.AGEGR1(N)

ADSL.ACOUNTRY

ADSL.SEX(N)

ADSL.ENRLFL= ‘Y’ / ADSL.ESFL= ‘Y’

ADSL.TRT01P(N) / ADSL.TRT01A(N)

ADSL.SITEID

ADSL.AAGE1 / ADSL.AAGE2



Mock-Shell as Metadata Element

Foot note

Title

Decimal precision

Output Number

Output Type

AOM
(Analysis Output Metadata)



ADaM - Metadata

ADSL.ETHNIC(N)

ADSL.RACEOR(N)

ADSL.AGEGR1(N)

ADSL.ACOUNTRY

ADSL.SEX(N)

ADSL.ENRLFL= ‘Y’ / ADSL.ESFL= ‘Y’

ADSL.TRT01P(N) / ADSL.TRT01A(N)

ADSL.SITEID

ADSL.AAGE1 / ADSL.AAGE2

ADaM Dataset ADaM Variable Associated Metadata

ADSL TRT01P CT, LED, VLM etc

ADSL TRT01A CT, LED, VLM etc

ADSL ENRLFL CT, LED, VLM etc

ADSL ESFL CT, LED, VLM etc

ADSL AAGE1 CT, LED, VLM etc

ADSL AAGE2 CT, LED, VLM etc

ADSL AGEGR1 CT, LED, VLM etc

ADSL ACOUNTRY CT, LED, VLM etc

ADSL SITEID CT, LED, VLM etc

ADSL SEXN CT, LED, VLM etc

ARM
(Analysis Results 

Metadata)

AOM
(Analysis Output 

Metadata)



User Experiance
Key Challenge
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Automated Clinical Data Analysis & Reporting

MDR

Analysis Standards -
ADaM, ARD, ARM, 

AOM

Linked 
Standards 
Definition

Linked Study Data 
Definition

ADaM Spec 
Designer

TFL Mock-shell 
Editor

ADaM Planner TFL Planner

PA Level (Standard or Study 
Specific) ADaM Spec, ARM Spec, 

AOM Spec etc

OPS Builder Executor

OPS 
Users/Worksp

ace

OPS Co-Pilot

Recommendation of analysis using AI/ML

• LLM – Interpret the Study Specific Protocol, SAP and Standards 
and recommends

• ML – Train the algorithms to learn from the accepted 
recommendations and improve the accuracy

Protocol SAP

OPS Content 
Manager

GenAI based 

capability

Derivation 
Editor

ADaM + 
ARD

TFLs

Code Repo

Data 
Visualization

Interactive TFLs

ADaM

OPS 
Comp./Study/ 

PA Build

OPS Miner

R Tools

• Mock-shell

• ARM

• AOM

PA Level (Std. or Study Specific) 
ARM, AOM

Frozen PA Level Metadata
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Automated Clinical Data Analysis & Reporting

MDR

Analysis Standards -
ADaM, ARD, ARM, 

AOM

Linked 
Standards 
Definition

Linked Study Data 
Definition

ADaM Spec 
Designer

TFL Mock-shell 
Editor

ADaM Planner TFL Planner

PA Level (Standard or Study 
Specific) ADaM Spec, ARM Spec, 

AOM Spec etc

OPS Builder Executor

OPS 
Users/Worksp

ace

OPS Co-Pilot

Recommendation of analysis using AI/ML

• LLM – Interpret the Study Specific Protocol, SAP and Standards 
and recommends

• ML – Train the algorithms to learn from the accepted 
recommendations and improve the accuracy

Protocol SAP

OPS Content 
Manager

GenAI based 

capability

Derivation 
Editor

ADaM + 
ARD

TFLs

Code Repo

Data 
Visualization

Interactive TFLs

ADaM

OPS 
Comp./Study/ 

PA Build

OPS Miner

R Tools

• Mock-shell

• ARM

• AOM

PA Level (Std. or Study Specific) 
ARM, AOM

Frozen PA Level Metadata



Where are we today in this journey ?
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TFLs Recommendation

• Stage 1 - Deterministic Approach – Metadata Driven

• Stage 2 – Recommendation of analysis using AI/ML

• LLM – Interpret the Study Specific Protocol, SAP and 
Standards and recommends

• ML – Train the algorithms to learn from the accepted 
recommendations and improve the accuracy

Recommended 

Display
Metadata

Rationale for the 

recommendation

Summary of 

Demo

Standard Mockshell

Standard ARM*

Standard AOM*

Mandatory Output

Summary of Fatal 

AEs

Standard Mockshell

Standard ARM*

Standard AOM*

SAP Safety 

Section x.y –

xxxxxxxxxxxxxxxx

Summary of PFT Non-Standard 

Mockshell

SAP Efficacy 

Section x.y

aaaaaaaaaaaaaa

Summary of EOS Non-Standard 

Mockshell

SAP Biomarker 

Section x.y

jjjjjjjjjjjjjjjjjjjjjjjjjjj

…… ….

Protocol SAP

SMEs

Statistician &  Programmers

Reduces 

hallucination and 

increases trust 

on the systems

Standard 
List

Standards Reference 
Study

Regulatory 
Expectations

• We conducted experiments with TFL 
recommendations, yielding promising 

results. However, accuracy varies 
significantly across domains, so we have 
paused implementation pending further 

refinement.

• Future plans include leveraging metadata-
driven automated workflows to retrain and 

optimize the model. We are also monitoring 
outcomes from the eProtocol and eSAP

initiatives to inform next steps.



TFLs Selection
Recommended or SME selection - Shopping Cart Experience

Standard Requested

Study Desing – Cross Over

Disease or Vaccines Area

Event Occurrence – Optional (e.g. 
Death)

Efficacy

PK/PD

Inferential Statistics (TFs)

Study – Planned Analysis TFLs ListNon-Standard TFLsStandard TFLs

Re-Use of Metadata

(ARM & AOM)

Create Metadata

(ARM & AOM)



TFLs Selection → Auto Curation of ADaM Specs

Study – Planned Analysis TFLs List NAME LABEL

adacq Asthma Control Questionnaire Analysis

adae Adverse Events Analysis

adaesi AEs of Special Interest Analysis

adapmh Family History Analysis

adc1 Concomitant Medications GSKDRUG Analysis

adcm Concomitant Medications WHODRUG Analysis

adcovid COVID-19 Analysis Dataset

adct CT Scan Analysis

adcv Cardiovascular Events Analysis

addd Death Analysis

addiard Daily Diary Analysis

addiarw Weekly Diary Analysis

addiarwr Weekly Diary Improvement Analysis

addq Demographic Qualifiers Analysis

adds Disposition Analysis

addv Deviation and Pop Exclusion Analysis

addx Self Injection Exposure Analysis

adeg ECG Analysis

adex Exposure Analysis

adexac Exacerbation Analysis

adexaca Asthma Exacerbation Summary Analysis

Create Metadata

(CT, VLM, LED)

Re-Use of Metadata

(CT, VLM, LED)



To Enable Automation …
Every detail is in machine readable format in database

Study – Planned Analysis TFLs List

NAME LABEL

adacq Asthma Control Questionnaire Analysis

adae Adverse Events Analysis

adaesi AEs of Special Interest Analysis

adapmh Family History Analysis

adc1 Concomitant Medications GSKDRUG Analysis

adcm Concomitant Medications WHODRUG Analysis

adcovid COVID-19 Analysis Dataset

adct CT Scan Analysis

adcv Cardiovascular Events Analysis

addd Death Analysis

addiard Daily Diary Analysis

addiarw Weekly Diary Analysis

addiarwr Weekly Diary Improvement Analysis

addq Demographic Qualifiers Analysis

adds Disposition Analysis

addv Deviation and Pop Exclusion Analysis

addx Self Injection Exposure Analysis

adeg ECG Analysis

adex Exposure Analysis

adexac Exacerbation Analysis

adexaca Asthma Exacerbation Summary Analysis

Study – Planned Analysis ADaM List

DRY (Don't Repeat Yourself)



Automation …
Let the machine do that the job now – faster, efficient & high quality



Thank You!
Q&A

Contact information:

Suhas Kirani Ravindra
GSK, Bengaluru, India

suhas.k.r@gsk.com
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/

mailto:suhas.k.r@gsk.com
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
https://www.linkedin.com/in/suhas-kirani-ravindra-65467929/
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