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Protocol Digitization

The protocol is the central source of study truth, guiding data collection and analysis. Manual extraction into 

systems is slow and error-prone, and frequent amendments often lead to inconsistencies across platforms.

Digitization converts the protocol from a narrative document into a structured, machine-readable model. This 

allows automated configuration of downstream systems (e.g., EDC, CDISC outputs), improving both accuracy 
and consistency.
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Key study elements (TS, TE, TA, TV, TI, Dosing, DM, Cohorts, SoA) become machine-readable objects.



Why & How Large Language Models are Used?

Understanding Domain-Specific Language
Interprets clinical terminology and varied protocol phrasing to consistently extract accurate study concepts.

Handling Variability
Clinical documents vary vastly in styles and LLMs adapt to these variations.

Few-shot Learning
LLMs can be guided with just a few examples to extract specific information, making them much faster to deploy.

Chunking & Context Management
Breaks long protocols into logical sections while preserving relationships across design, visits, and endpoints.

Extracting Unstructured/Tabular Data
Converts narrative text and complex tables into clean, structured data formats like JSON or CSV.

Summarizing Complex Study Design Logic
Simplifies dose escalation, randomization, and visit rules into clear summaries or rule-based representations.

Building Traceability
Links extracted data back to exact protocol locations for transparency, validation, and audit readiness.



Experience & Learnings

Using public or proprietary AI LLM providers with clinical study information raises significant regulatory risks. 

Concerns center on PHI/PII security, Intellectual Property exposure, and the inherent lack of GxP/regulatory 
compliance within these AI models.

To address this, we shifted to experimenting with secure private models:

• Nov 2024: Initial LLaMA training on study protocols produced unreliable, hallucinated outputs, not viable 
for production.

• Jan 2025: Switched to DeepSeek inference, resulting in a major improvement in quality and reliability.

• Mar 2025: Transitioned to Gemma, achieving stable, accurate, and consistently better performance.

• Expanded to fully private deployments on AWS SageMaker and Bedrock using large models like Anthropic 

Sonnet to ensure compliance, scalability, and secure enterprise-grade AI operations.



Our Approach
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Inclusion page range limits 
for LLM

Protocol / study design / 

TRT/SoA/Questionnarie

Exclusion Range
References & few Appendix 

sections

Title pages

Protocol Summary

Study Objectives

Treatment Information

Introduction

Appendices related to : Final protocol, 
amendments and deviations

ToC extracted page ranges

✘

Study Protocol ToC

Start End

1 Title Pages 1 3

2 Protocol Summary 6 8

3 Introduction 16 20

4 Study Objectives 22 22

5 Study Endpoints 23 24

6 Study Design 25 26

7 …

Matrix of Parameters vs Curated section names where parameter 
information likely to be found
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Steps to execute the prompts:
1. Collect the parameters likely to 
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2. Consolidate all the prompts of the 

selected parameters into one 

prompt

3. Loop through all the chunks belongs 

to that section and execute the 

consolidated prompt
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Schedule of Activities Prompt Execution
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Human in Loop - Review & Approvals

• Compare LLM-extracted data 

side-by-side with source protocol 

text and line references

• Study team reviews and approves 

extracted elements before 

processing

• Approved data automatically 

supports SDTM Trial Design 

generation, and study build 

outputs



Conclusion

Targeted prompt-driven NLP and semantic modeling enable precise extraction of key study elements 

directly from the protocol.

Human-in-the-loop review safeguards scientific intent while reducing manual effort and interpretation 

variability.

This digital solution accelerates workflows, enhances data quality, and enables full automation via USDM 
structure for study build and SDTM trial design with full traceability.



Thank you

Xbiom    makes data useful
TM

Questions and Contact Information:

For questions or more information about this 
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[Haris Khan, haris@pointcross.com]

[Arpitha Hanumanthaiah, arpitha@pointcross.com]
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