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Introduction
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Generative

AI
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Creating New Realities

Generative AI

LEARNS FROM DATA

Text

Images

Audio

Tables

3D signals

GENERATES SOMETHING NEW

Text

Conversations

Videos & Images

3D Systems

Graphs

Prompt
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CDISC information retrieval
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The CDISC Case
Importance and Challenges

Speed of standard adoption

• LLMs can assist in interpreting and applying CDISC standards, guiding 
organizations through the compliance process more quickly and efficiently.

• The ability of LLMs to process large amounts of text can significantly speed 
up the review of documentation and the identification of non-compliance 
areas.

Reductions of Errors

• Through automation and the precision of LLMs, it is possible to minimize 
human errors in the mapping and application of standards.

• Generative AI can suggest corrections and improvements based on a vast 
knowledge base, enhancing data quality.

Democratization of Access

• By making LLM-based tools accessible to a broad range of organizations, 
barriers to entry for CDISC compliance are reduced, allowing even entities 
with fewer resources to meet the required standards.

Decision Support

• By providing data-based analysis and recommendations, LLMs can assist 
researchers and professionals in making informed decisions regarding 
clinical data management, improving the effectiveness of studies

Benefits

Complexity of the Standard
• The CDISC encompasses a set of guidelines and standards 

for the collection, exchange, reporting, and archiving of 
clinical research data.

• The breadth and complexity of these standards can be 
overwhelming, especially for organizations with fewer 
resources or less experience

Challenges in Revisions
• The continuous evolution and updates of the standard 

make it difficult for companies to maintain compliance 
without constant external support.

• Reviewing data to ensure compliance can be a lengthy and 
error-prone process.
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• Direct access to comprehensive CDISC documentation for SDTM, ADaM.

• Utilizes a Retrieval-Augmented Generation (RAG) system for enhanced information retrieval.

• Leverages Large Language Models (LLMs) to filter and synthesize pertinent information.

Advanced Technology Integration

• Simplifies the process of adhering to CDISC standards, making the path to compliance more straightforward.

• Enhances the users' understanding of CDISC standards, supporting informed decision-making.

• Integrates vast amounts of data to provide comprehensive insights and recommendations, enhancing decision-making 
processes.

Strategic Advantages of Document Assistant

• Ensures that organizations can meet CDISC requirements with ease.

• Minimizes manual efforts in navigating and applying compliance guidelines.

• Empowers users to focus on research outcomes rather than compliance processes.

Enhanced Data Quality and Compliance

Empowering Compliance with Regulatory Assistant

Accelerating CDISC Compliance
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1° Use case: Documentation Q&A 
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2° Use case: Compliance Recommendation App
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Regulatory information use
case



C opyr i gh t © SAS  I nst it u te  In c . A ll  r ig ht s re s e rve d.

Our goal is the structured extraction 
of information for downstream 
analytical tasks.
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SMPCs in a nutshell

“A Summary of Product Characteristics, is a 
comprehensive document that provides 
detailed information about a medicinal 
product. […] includes critical information 
such as:

- written by ChatGPT (GPT4)

• Composition and form

• Therapeutic indications

• Side effects

• […] ”
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Extraction from Regulatory Documents

Name

Composition

Form

Indications
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--

NLP-veterans?

VALID QUESTION

Why do we need to bring in 
an LLM for that?
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Let‘s consider the following…

No standardization
There are too many ways to 
describe the same thing

Contextual dependencies
What active ingredient?
how rare?….

This doesn’t scale…
1/9 sections of 1/10 chapters in 
1/24 languages (in the EU)

SMPC: Lemsip Decongestant & Flu Lemon Tablets

Yes, these are all the flags, not all the languages
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--

NAIVE QUESTION

Soo… NLP and text 
analytics are dead?
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With 3500-8000 tokens per document 1k documents cost 
105-240$, for the input only. Output is often 
2-3x the price per token as the input*.

The simplest: Cost

Providing more focused “context” to an LLM, 
dramatically improves the output quality. This is 
especially true for “weaker” models. 

Improving Accuracy

“Trust but verify” - If extractions impact downstream 
tasks, LLMs (and their fantasies) shouldn’t work 
unchecked. 

Establishing Guardrails

For some good reasons

No, it‘s not

*GPT4 Pricing: 30$/1M tokens [link]

https://openai.com/pricing
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What we built
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Check
Validity

Classify
Sections

Split
Document

Extract
Information

Processing Pipeline
High Level Overview
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A SAS Studio Flow is 
executing all the tasks 
in the processing 
pipeline



C opyr i gh t © SAS  I nst it u te  In c . A ll  r ig ht s re s e rve d.

The SAS Studio Flow 
combines seamlessly:
• SAS Steps
• custom steps
• SAS code
• Python code 
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EXTRACT Information: 
Example of LLM API call and 
system prompt definition
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“Pre- Filter” – What goes into 
the LLM
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Deciding what is relevant
Classifying sections

Pharmaceutical form

Composition

Method of Administration

extracted sections
(we don‘t know anything about)

VTA Classifier
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Deciding what is relevant
Classifying sections

Pharmaceutical form

Composition

Method of Administration

extracted sections
(we don‘t know anything about)

VTA Classifier

Language
Classifier
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“Quality Checks” – output from 
the LLM
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Trust but Verify
Applying sanity checking on extracted information

1 2

3

Get extractions from LLM

Score LITI rules, retrieve matches and calculate confidence score

Automatically generate rules for quality check
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Automate Low-Level NLP Tasks
Scaling with VTA 

LLM extraction: 
“Changes of blood count such as thrombocytopenia and agranulocytosis”

Text parsing

1) Tokenization

2) Lemmatization

3) Part-of-speech tagging and noun 
group extraction

4) Stop list

1:rule_1:(OR[NW],(AND[0.5],"change@")

,(AND[0.5],"blood count@")

,(AND[0.5],"thrombocytopenia@")

,(AND[0.5],"agranulocytosis@") )

Output: Automated LITI rule creation
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Confidence Score

4.8 Undesirable effects
...
Blood and lymphatic system disorders 
Very rare: Changes of blood count such as thrombocytopenia and agranulocytosis
...

a) Changes of blood count such as thrombocytopenia and agranulocytosis
• (OR[NW],(AND[0.5],"change@"),(AND[0.5],"blood count@"), (AND[0.5],"thrombocytopenia@"), 

(AND[0.5],"agranulocytosis@") )

b) Changes of blood count such as thrombocytopenia, leucopenia and agranulocytosis
• (OR[NW],(AND[0.5],"change@"),(AND[0.5],"blood count@"), (AND[0.5],"thrombocytopenia@"), 

(AND[0.5],"leucopenia@"),(AND[0.5],"agranulocytosis@") )

c) Changes of blood count such as thrombocytopenia, leucopenia, pancytopenia and 
agranulocytosis
• (OR[NW],(AND[0.5],"change@"),(AND[0.5],"blood count@"), (AND[0.5],"thrombocytopenia@"), 

(AND[0.5],"leucopenia@"),(AND[0.5],"pancytopenia@"), (AND[0.5],"agranulocytosis@") )

Source

Possible extractions
Score

1

0.80

0.66

An Example
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Combining the best of both worlds
NLP and LLMs – „better together“

Rules

CostFlexibility

Scale Accuracy

Complexity Guardrails

LLM



C opyr i gh t © SAS  I nst it u te  In c . A ll  r ig ht s re s e rve d.

Summary
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LLM (Open AI) + SAS LITI (NLP + 
Confidence Scoring)

SAS LITI (NLP) + LLM for contextual extraction1

2

3
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Benefits of Leveraging Governance Layer 
As an example, using Visual Text Analytics as a pre-filter into LLMs and post- quality checks

Accuracy / Avoid Hallucinations

Time to Value

Privacy & Security

Cost Savings

Traceability

Establish Guard rails - Quality checks 
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Thank you
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