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Objective
Use AI/ML techniques and heuristics based approach to develop a Proof Of 
Concept (POC) model, for the generation of Table of Contents/ List of Tables from 
statistical analysis plans associated with the clinical trial

● Utilize Clinical trial artifacts such as Protocol, SAP, Endpoint library, sponsor Global 
standards, etc. as inputs to the model and framework to create the recommendations

● Utilize Sponsors historical study artifacts for training and developing the AI/ ML model
● Protocol, SAP, Endpoint library, sponsor Global standards, TOC’s etc.
● Utilize publicly available information as applicable for training and developing the AI/ ML model
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Data Modeling

Classify SAP data into the 
probable GLOBAL 
TEMPLATE categories

Classification

Identify the subgroup info 
from the SAP data

Identification

Generate the ideal TOC for 
the SAP data

Generation

The task involves extracting ToC from SAP documents, requiring a solution that combines classification, 
identification, and generative techniques: 
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Approaches Explored

NLP models extract text data info; two approaches for TOC in SAP:
● Key Information Extraction and Related Pair Lines
● Global Template Classification using Classification/Matching and Embeddings approach

Creating SAP safety document TOC with LLM prompts requires pre-trained models:
● Zero Shot Generation
● One Shot Generation
● Chain of Thought Prompt generation
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Model Performance

Generation using LLM prompts for a Safety Section TOC in SAP documents has drawbacks 
like inconsistency, unreliability, and longer inference times. Inhouse and SAS API models were 
tested for performance:

API Models

OpenAI

In-house Models

         Llama 2 7B        Mistral AI 7BAmazon bedrock 
Claude API
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Process Overview

1. Identify the section 
section from the SAP and 
break the same into the 
multiple logical paragraphs

Classification

2. For each paragraph 
identify the relevant TOC 
from the GLOBAL 
TEMPLATE
3. Pass the whole pdf and 
identify the subgroup 
information

Identification

4. Fill the placeholders into 
the relevant TOC from 
subgroups identified into 
step 3

Generation

5. Deduplication removal of 
redundant TOC and adding 
if any TOC is missing
6. Identifying the GLOBAL 
TOC ID for the identified 
TOCs

Post 
Processing 
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Evaluation

● Similarity Measure

● Weighted BERT Score using similarity score 

● Precision or Global Matched rate

● Recall

● Mean Reciprocal Rank (MRR)

● Noval Generation Rate

● Human evaluation
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Evaluation Metrics/Outcomes
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Analysis

Precision - While Study 2 achieved a high precision of 96.39%, the 
other studies show varying levels of accuracy, ranging from 54% to 
84%. This suggests that the applications ability to generate TOCs 
that match the global template is inconsistent.

Weighted Precision - This metric also indicates variability, with 
study 2 performing the best and study 5 showing the lowest 
scores. This suggests that the generated TOCs, while sometimes 
accurate, may not always align closely with the global template in 
terms of content or structure.

Novel Generation Rate - The rates vary significantly, with Study 3 
and Study 5 showing the highest novelty rates. This suggests that 
the application is capable of generating unique TOC’s, which could 
be beneficial in handling non-standard or innovative analysis plans.

Improvements

A new version of Claude is released - reduce hallucination and 
understand the context better

Reduce dependency on LLMs and use heuristic approaches where 
possible - better performance and consistency

Use retrieval augmented generation (RAG) architecture for 
subgroup information

Fine Tuning and data feedback incorporation - reduce 
hallucinations

Instead of single flow prompting, creating a RAG architecture with a 
query involving the embedding - improve performance to an extent

As the PoC present only supports the SAP Safety section, an 
extended method is required to support other analysis sets like efficacy 
and PK set.
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Scan the QR code 
to learn more about 
Saama
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