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Disclaimer
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• This presentation is intended for informational purposes only and does not 

constitute professional advice or endorsement by my organization.
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Biggest challenge in clinical trials: Subjects

Only 5-15% are aware of clinical 
trials

50% of trials fail to achieve clinical 
trial enrollment target

20% of subjects drop out after 
enrolling to a study

Managing rapidly increasing voluminous data in trials will not a be a problem in the future. It is the 

source(Subject) for generating the scientific data would be a biggest problem 



Current approach – What is going to change

Clinical TrialsPre-Clinical FDA Approval

Phase 1 Phase 2 Phase 3

90% of trials fail



Key changes in future for clinical trial advancements

Computer aided drug 

trials (CADD)
In Silico drug trials

Build

Future

Use Gen AI to 

develop simulated 
trials and create 

TLFs

Submission level data 

simulated with standards. 

Eliminate wastes and 

save time

Generate submission 

quality data before even 

human trials

Computational tools 

and algorithms to study 

compounds virtually 

before they are tested 

in a lab.

Computer-based simulations 

of how a drug or disease 

impacts physiological and 

clinical outcomes. 

Help improve and shorten 

conventional in-person trials, 

by testing hypotheses and 

answering key trial design 

questions prior to actual 

patient recruitment.

Build future for human less trials In ~4 months



Therapeutic-specific legacy 

datasets labeled for 

SDTM/ADaM mappings, plus 

LLMs such as GPT-4

Implementing Gen AI in Automating SDTM and ADaM
Dataset Generation

Task to generate 

dataset

Question converted into a vector 

using embedding model

Search Question Vector for 

similar vectors in Database Knowledge Base Proprietary Info

Sending Most relevant text to LLM 

Models as Context

Compile prompt

Generate a quality incident 

report based - Pre-created 

template

Use recent incident reports 

from standards as reference. 

Details of new incident 

shared by User.

Recent report from 

Search stage

Instructions sent to 

LLM to get response

Parse Output 

(Structured Data) Job Completion 

Output

Stage# 2 

Generate

Stage #1 

search

Stage #0 Create 

Knowledge base

SDTM metadata repository, 

dataset, Specifications



Benefits of Using Gen AI in Generating SDTM and ADaM
Datasets

Faster Access to Actionable 

Insights, Making Trials Safer 

and More Efficient
04

05

06

Enhanced Error Detection and Mapping Validation for 

Statistical Programmers 01

02

03

Automated Creation of Patient and Safety 

Profiles

Automated Data Issue Detection and 

Profiling for Preliminary Analysis

Can build interactive Dashboards

Futuristic: Build simulation model



Challenges of Implementing GenAI in Automating SDTM and 
ADaM Datasets

Initial Investment for Fine-Tuning LLMs

Long-Term Patience for Results – Solving errors

Cost of implementation and maintenance

Regulatory barriers for Gen AI Technology



Gen AI is going to change 

everything what we do 

today….

Thank you
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Introduction to SDTM and ADaM Standards in Clinical 
Development

Why SDTM and ADaM

Standards are 
Necessary

✓ Consistency in Data 
Submission

✓ Data Traceability

✓ Efficiency in Data 
Review

✓ Global Compliance

How SDTM and ADaM
Standards Support FDA

✓ Standardized Data Flow

✓ Facilitates Regulatory 
Decision-Making

✓ Risk Mitigation

✓ Support for Advanced 
Analytics

SDTM and ADaM as 
Foundational for AI in 

Clinical Trials

✓ Baseline for AI Training 
Data

✓ Enhancing Automation 
Opportunities

Resources for 
Advanced Learning

✓ CDISC’s SDTM and 
ADaM Implementation 
Guides

✓ FDA Study Data 
Technical 
Conformance Guide

✓ PhUSE Working 
Groups on Data 
Standards



Conventional SDTM and ADaM Dataset Generation 
Process

Manual Data 
Mapping and 
Transformation
Converting raw clinical trial 
data into CDISC-compliant 
SDTM and ADaM formats 
typically requires labor-
intensive mapping and 
transformation tasks.

Repetitive Coding 
for Standardization

Programmers often write 
repetitive code for standard 
conversions, validations, 
and formatting, ensuring 
compliance with CDISC 
guidelines.

Layered Quality 
Checks and 
Validation
Multiple validation layers 
are required to detect 
errors, discrepancies, and 
compliance gaps, adding to 
project timelines.

Documentation and 
Traceability

Detailed documentation is 
needed to track data flow 
from source data to analysis 
datasets, essential for 
audits and regulatory 
submissions.



Challenges of Conventional SDTM and ADaM Dataset 
Generation

• High manual workload makes the process time-intensive, slowing 
down overall clinical study timelines.

Time-Consuming 
Processes

• Manual coding increases the risk of errors, leading to additional 
rework and validation cycles.

High Error Rates and 
Rework

• The need for specialized programming resources with CDISC 
knowledge increases project costs and demands significant team 
bandwidth.

Resource-Intensive

• Complex or adaptive trial designs often require custom coding, 
which can complicate standardization and slow the process 
further.

Inflexibility with 
Complex Study Designs



Introduction to Generative AI in Clinical Development

What is Generative AI?

• GenAI is a type of artificial

intelligence that learns from existing

data to generate new content, such

as text, images, or structured data,

that resembles the patterns and

structures in the source data.

• Example: Tools like ChatGPT

demonstrate how GenAI can

generate coherent text by learning

from massive datasets.

GenAI as a Game-Changer

for Clinical Development

o GenAI holds immense potential to

handle large volumes of

unstructured and structured data,

converting them into actionable

insights or regulatory-compliant

formats, essential for clinical

research and development.

o Impact: Accelerates processes that

are traditionally manual, freeing up

resources for higher-level analytical

work.

Efficiency and

Consistency in Data

Preparation

o GenAI can automate

repetitive tasks like

mapping and transforming

data into CDISC-compliant

formats, ensuring both

speed and consistency

across datasets.

o Benefit: Reduces time spent

on manual data prep,

significantly improving data

processing efficiency



Introduction to Generative AI in Clinical Development

Potential to Minimize

Human Error

o By reducing manual

input, GenAI minimizes

the likelihood of coding

errors, which are

common in conventional

dataset preparation

processes.

o Benefit: Enhances data

accuracy and reliability,

which is critical in

regulatory submissions.

Automated Data

Mapping

o GenAI can learn 

from past mapping 

tasks to predict and 

automate SDTM 

and ADaM

mappings for new 

datasets.

Error Detection

and Correction

o GenAI models can 

identify 

inconsistencies or 

anomalies in 

datasets, 

suggesting 

corrective actions to 

ensure data 

integrity.

Data Transformation

and Standardization

Transforms raw clinical trial

data into CDISC formats,

aligning with regulatory

standards without extensive

manual coding.



Implementing GenAI in Automating SDTM and ADaM Dataset 
Generation
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Requirements: Raw 
clinical tria l data, legacy 
labeled data, and a 
vector database to store 
embeddings.

Process: Use vector 
databases to convert 
unstructured text and 
clinical data in to 
embeddings (numerical 
representations) that 
LLMs can quickly 
retrieve and learn from.

Output: Preprocessed 
data representations 
that are efficiently 
indexed for rapid GenAI
model access.

Benefit: Facilita tes fast, 
relevant data retr ieval, 
setting up accurate 
automated mapping.

S
te

p
 2

: 
F

in
e

-T
u

n
in

g
L

L
M

s
 w

it
h

 
T

h
e
ra

p
e
u

ti
c
-S

p
e

c
if

ic
 T

ra
in

in
g

Requirements: Therap
eutic-specific legacy 
datasets labeled for 
SDTM/ADaM mappings, 
plus LLMs such as GPT-
4.

Process: Fine-tune 
LLMs on these specific 
datasets so the model 
learns the precise 
requirements, 
terminologies, and 
mappings for different 
therapeutic areas.

Output: A ta ilored 
model that 
“understands”  
therapeutic-specific 
CDISC requirements 
and can predict accurate 
mappings for new 
datasets.

Benefit: Speeds up 
mapping tasks by 
allowing the LLM to 
automatica lly suggest 
mappings specific to  
each therapeutic area, 
improving accuracy.
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Requirements: Trained 
LLM, transformation 
rules, and vector 
database for retr ieving 
historical data 
mappings.

Process: The LLM uses 
learned mappings to  
automatica lly assign 
SDTM/ADaM fields to 
raw data, referencing 
similar mappings in the 
vector database to 
refine predictions.

Output: A pre-mapped 
dataset that a ligns with 
CDISC standards based 
on both histor ica l and 
predicted mappings.

Benefit: Significantly 
reduces manual effort in 
data mapping, improving 
speed and consistency.
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Requirements: Validati
on parameters and 
error-checking 
algorithms.

Process: The LLM uses 
CDISC transformation 
rules to spot 
inconsistencies, flagging 
issues in real time as 
data is transformed.

Output: A flagged 
report with errors, 
warnings, and 
suggested corrections 
based on past training 
data.

Benefit: Minimizes 
human error and 
reduces rework, 
enhancing quality 
control.
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Requirements: Data 
flow metadata, lineage 
information, and 
documentation 
templates.

Process: The LLM 
automatica lly generates 
traceability 
documentation, tracking 
the data journey from 
ingestion to final output, 
referencing 
transformations applied.

Output: A complete 
traceability report that 
documents the entire 
workflow for audit 
readiness.

Benefit: Ensures 
transparency in dataset 
generation, simplifying 
compliance with 
regulatory standards.
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Requirements: Final 
quality checks, LLM, 
and transformation 
standards.

Process: The fine-
tuned LLM compiles 
all validated data into 
SDTM and ADaM
datasets, adhering to 
CDISC 
specifications.

Output: Fully 
CDISC-compliant 
SDTM and ADaM
datasets ready for 
submission.

Benefit: Speeds up 
final dataset 
preparation, enabling 
faster regulatory 
submission.

Asked one of my team member to create a flow chart for 

this… Will replace it



Benefits of Using GenAI in Generating SDTM and ADaM
Datasets

Enhanced Error Detection and Mapping 
Validation for Statistical Programmers

oBenefit: GenAI can automatically review SDTM and ADaM mappings, identifying potential mismatches or inaccuracies 
by comparing with historical mappings and CDISC standards.

• Outcome: Early detection of incorrect mappings and data inconsistencies, reducing error rates and the need for time-
consuming rework.

oReference: BMC Medical Informatics and Decision Making found that AI-driven automation improved data accuracy and 
reduced errors (BMC Medical Informatics).

Automated Data Issue Detection and 
Profiling for Preliminary Analysis

oBenefit: GenAI models can pre-process data to identify anomalies, missing values, or unusual patterns, helping 
statistical programmers address data issues before advanced analysis.

oOutcome: Enables cleaner, more accurate datasets for downstream analysis, enhancing the reliability of trial results and 
safety evaluations.

• Reference: A recent Journal of Clinical Data Management report highlights AI’s role in enhancing preliminary data 
accuracy and issue detection.

Automated Creation of Patient and 
Safety Profiles

oBenefit: GenAI can generate comprehensive patient and safety profiles by summarizing critical metrics and data points 
from SDTM and ADaM datasets, without manual re-coding.

oOutcome: Supports real-time, data-driven insights into patient safety trends, helping trial teams conduct preliminary 
analysis and make proactive decisions faster.

oReference: Studies in Clinical Pharmacology & Therapeutics demonstrate AI’s effectiveness in generating patient safety 
profiles from standardized datasets.

Integration with Business Intelligence 
(BI) Tools for Interactive Dashboards

oBenefit: GenAI-driven SDTM and ADaM datasets are ready for integration into BI platforms, enabling interactive 
dashboards and action-oriented reports without additional data reformatting.

oOutcome: Improves clinical trial oversight and decision-making, providing real-time insights to enhance patient safety 
and accelerate study timelines.

oReference: A 2023 study in Applied Clinical Informatics highlights the use of AI-automated datasets in BI platforms, 
improving data visualization and decision-making (Applied Clinical Informatics).

Faster Access to Actionable Insights, 
Making Trials Safer and More Efficient

oBenefit: Automated dataset generation and real-time data visualization streamline access to critical safety and efficacy 
metrics, enabling faster, more informed decision-making.

oOutcome: Clinical teams can rapidly identify trends, address patient safety concerns, and adjust trial parameters if 
necessary, ultimately enhancing patient outcomes.

oReference: The Journal of Clinical Research discusses the positive impact of AI on clinical trial safety and efficiency 
through accelerated data insights.



Challenges of Implementing GenAI in Automating SDTM 

and ADaM Datasets

oChallenge: There is a need for 
existing staff, including data 
managers and statistical 
programmers, to acquire new 
skills in GenAI technologies.

oImpact: This requires 
investment in training programs 
and may lead to a temporary dip 
in productivity as employees 
adapt to new tools and 
workflows.

Upskilling Current 
Resources on 

GenAI

oChallenge: Organizations must 
invest in robust infrastructure, 
including Big Data technologies 
and advanced computing 
capabilities, to support GenAI
implementations.

oImpact: A lack of adequate 
infrastructure can hinder the 
effective deployment of GenAI, 
leading to potential project delays 
or failures.

Infrastructure 
Readiness

oChallenge: Implementing GenAI
necessitates stringent data 
protection measures to safeguard 
sensitive clinical data from 
breaches and cyber threats.

oImpact: Organizations must 
enhance their cybersecurity 
frameworks, which can involve 
significant resource allocation and 
ongoing management.

Data and 
Information 

Security Concerns

oChallenge: Fine-tuning large 
language models (LLMs) for 
specific therapeutic areas requires 
significant upfront investment in 
time and resources.

oImpact: Organizations need to be 
prepared for these costs, 
understanding that immediate 
returns may not be visible until the 
models are effectively trained and 
implemented.

Initial Investment 
for Fine-Tuning 

LLMs



Challenges of Implementing GenAI in Automating SDTM 

and ADaM Datasets

oChallenge: The benefits of 
implementing GenAI may not be 
realized immediately, 
necessitating a longer-term 
perspective on ROI.

oImpact: Stakeholders may need 
to exercise patience as the 
organization invests in training, 
infrastructure, and fine-tuning 
before seeing substantial 
returns.

Long-Term Patience 
for Results

oChallenge: Initial attempts at 
integrating GenAI into data 
processes may lead to failures or 
unexpected results, requiring a 
culture of learning and 
adaptation.

oImpact: Organizations must 
foster an environment where 
teams can analyze failures to 
improve future implementations 
without fear of blame.

Learning from Failed 
Experiments

oChallenge: The industry must 
navigate the regulatory landscape 
to ensure that open-source GenAI 
technologies meet compliance 
standards for clinical data 
handling.

oImpact: Gaining regulatory 
acceptance can be a lengthy 
process, potentially delaying the 
deployment of innovative 
solutions.

Regulatory Acceptance 
of Open Source GenAI

Technology

oChallenge: Licensing fees for 
enterprise-grade LLMs can be 
prohibitively expensive, limiting 
access for smaller organizations or 
those with tight budgets.

oImpact: Organizations need to 
weigh the costs against potential 
benefits and may need to explore 
more cost-effective alternatives or 
partnerships.

High Costs of 
Enterprise LLMs
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