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• 1. Background to the project

• 2. The initial Journey 

• 3. POC 2.0

• 4. POC 3.0 - Financial Considerations

• 5. The Journey continues... ?
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How did we get here?

PHUSE EU Connect 2023 - DDF Workshop - PUBLIC - Wiki (cdisc.org)

ICH M11 guideline, clinical study protocol template and technical specifications - Scientific guideline | 
European Medicines Agency (europa.eu)

https://wiki.cdisc.org/display/PUB/PHUSE+EU+Connect+2023+-+DDF+Workshop
https://www.ema.europa.eu/en/ich-m11-guideline-clinical-study-protocol-template-and-technical-specifications-scientific-guideline
https://www.ema.europa.eu/en/ich-m11-guideline-clinical-study-protocol-template-and-technical-specifications-scientific-guideline
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Ambition
• Historical protocols – machine readable – searchable library

• Secondary goal: prove machine readable to human readable via existing protocol
• Existing protocol → USDM → human readable

POC Scope
▪ Do contextual information extraction from 2 argenx clinical trial protocols (early and late phase) and 

store the relevant info into the USDM (excel) workbook ... in the right place (in the right field).

▪ Scalability: Make sure the contextual information extraction is generic enough such that the text model 
used works on as many protocols as possible (including those never seen during training).

Co-Creation
• Team members

SAS:  Koen Knapen (Principal Analytical Consultant , SAS),
  Rens Feenstra (Principal Technology Solution Consultant , SAS),
  Jean-Charles Haillus (Senior Project Manager, SAS),
  Fadi Glor  (Senior Account Executive , SAS)

argenx: Jasmine Kestemont (Head of Data Acquisition)
                              Stijn Rogiers  (Head Data Integration & Standards)  
  Sandeep Juneja (Clinical Solutions Lead, DML, argenx)
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USDM Content

Study, Identifiers, 

Amendments

Study Designs, 

Arms, Epochs

Detailed Study Logic, 

Encounters

Procedures, Biomedical Concepts

Estimands

Populations

Inclusion & 

Exclusion 

Interventions & 

Indications 

Objectives & 

Endpoints 

Controlled 

Terms

Unstructured Content

Focus for PoC

1. Study Overview (Text)
Study & StudyIdentifiers

2. Inclusion & Exclusion (Text)
StudyDesignEligibilityCriteria

3. Study Objectives & Endpoints (Text)
studyDesignOE

4. Investigational Plan: 

4.1 Study Design (Text + Image)
          studyDesign

4.2 SoA (Table)
mainTimeline

  4.3 Arms (Text)
studyDesignArms 
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USDM excel
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USDM Excel (Cont’d)
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POC approach

1) Usage of LITI rules for contextual information extraction

LITI = Language Interpretation for Textual Information

LITI is proprietary syntax from SAS

LITI includes concept rule types as well as fact rule types.

2) Usage of LLM (RAG-for-LLMs) for contextual information extraction

RAG = Retrieval-Augmented Generation

3) PDF Table Extractor(s)

4) PDF Image Extractor(s)

5) Load from SAS tables into Excel and Word in an automated way 

 while retaining the link i.e. if the info in the SAS table changes, then you can just 

 refresh the *.xlsx or *.docx file to see that new info reflected.
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Comparison of 2 ways for information retrieval / contextual extraction

LITI – rules (SAS VTA)

• It’s “Regular Expressions on steroids”.

• Knowledge (and effort) required to write linguistic rules with correct syntax.

• Some patterns are hard to come by (because they are complicated, non-standard, 
with a lot of variety in the language …).

• You need some preliminary knowledge on the topic at hand and on what you want 
to catch!

• Rules are easily overfit (too specific) if n° of training docs is low.

• Library of LITI-rules can / should grow very big to guarantee a high hit rate. 

• Results are “proven”, non-debatable (there’s a clear match in the text).

• Relatively light in terms of resource usage (and cost).

• page breaks and headers and footers are no gift.

• special and non-printable characters pose no problem.

RAG – LLM (Open Source / Commercial Models)

• It’s generative AI.

• Knowledge required to do proper prompt engineering (designing the user query). 
But much less effort required. It’s just an API-call to a pre-trained model.

• If the context around a particular topic can vary widely from document to 
document, there is a clear advantage. 

• It’s generative AI, so some of the info returned can be made up (hallucination).

• Implementing offline models (internalization) and maintaining them is labor-
intensive.

• Heavy and intensive in terms of resource usage (even for one or a few 
documents). Often, several GPUs are needed, and run-time is considerable.

• Scaling (expand the scope) is easier here.

• page breaks and headers and footers are no gift.

• special and non-printable characters pose no problem.
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The environment: SAS Viya & Open Source

Web 
Browser

CAS (in-memory engine)

CAS 
Controller

CAS WorkerCAS WorkerCAS Worker
…

Microservices 
(controllers)

SAS (multi-threaded)

SAS 
Compute 

Server
GPU’s

Micro

Services Python (single-threaded)

Kubernetes
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Pre-Processing to Overcome challenges
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SAS LITI (NLP) + LLM
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Results after pre-/processing 

(example IN/EXCLUSION criteria)

* - double entries and missing entries

Legend :

perfect

> 75 % hit rate

between 60 % and 75 % hit rate

< 60% hit rate

INCLUSION CRITERIA EXCLUSION CRITERIA

Documents (clinical trial protocols)

document 
partitioning 

( training / validation 
/ test ) Number

Number Captured 
With LITI

Number Captured 
with LLM Number

Number Captured 
With LITI

Number Captured 
with LLM

Protocol - 13 Feb 2020.pdf TRAINING 15 15 12* 22 22 19

Protocol_22Jul2020.pdf TEST 7 7 6 20 20 34*

EliLilly_NCT03421379_Diabetes.pdf 10 10 10 26 26 26

Roche_NCT04320615_COVID.pdf 7 7 7 12 12 12

CDISC_Pilot_Study.pdf 8 8 8 23 23 23



CONFIDENTIAL & PROPRIETARY INFORMATION

Agenda

• 1. Background to the project

• 2. The initial Journey 

• 3. POC 2.0

• 4. POC 3.0 - Financial Considerations

• 5. The Journey continues... ?



CONFIDENTIAL & PROPRIETARY INFORMATION

POC 2.0 - Accuracy Enhancements

Pre-Processing

LLM Sherpa → https://github.com/nlmatics/nlm-ingestor/blob/main/notebooks/test_llmsherpa_api.ipynb

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgithub.com%2Fnlmatics%2Fnlm-ingestor%2Fblob%2Fmain%2Fnotebooks%2Ftest_llmsherpa_api.ipynb&data=05%7C02%7Csrogiers%40argenx.com%7Caa9e7bf3f89747e6488b08dc8819dc77%7C28dfcc89f68e4a13b297fca7fc334f29%7C0%7C0%7C638534891880450963%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=Gqw0L1XGVzmTq1c4xeeFp%2BGOWBEoZWz36nmQJjuIwzw%3D&reserved=0
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POC 2.0 - Accuracy Enhancements

LLM (Open AI) + SAS LITI (NLP + Confidence Scoring)
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POC 2.0 - Accuracy Enhancements

Result 

Example << primary / secondary endpoint >>

$1.6 * 20 (calls/day) * 3 (days/week) * 26 (weeks/year) * 10 (users) = $24,960 
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POC 2.0 - Accuracy Enhancements

Confidence Scoring (SAS Viya VTA – LITI) 

https://blogs.sas.com/content/subconsciousmusings/2024/05/01/five-steps-to-improve-information-extraction-using-trustworthy-generative-ai/

“Step 5: Rule inference and confidence score calculation”

…the same corpus that was used to extract information with the LLM can be scored against the LITI rule to check if 
the information is actually present. A confidence score is calculated based on the number of relevant terms matched 
by the rule. 

• Confidence is a number between 0 and 1, where a higher value indicates a better quality of the extraction.

• The confidence score decreases if the LLM model hallucinates undesirable effects that were not present in the 
input document. 

As a result, this methodology can also be used to evaluate different LLM models or different prompts by providing a 
quantifiable and robust metric of accuracy.

https://blogs.sas.com/content/subconsciousmusings/2024/05/01/five-steps-to-improve-information-extraction-using-trustworthy-generative-ai/
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Financial Considerations - Accuracy Enhancements & Cost Optimizations
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• Short term (Q4)
• Leverage Open AI service (commercial models) 
• Explore multi-modal model approach
• Reflect on POC and Define Next Steps

• Mid term (2025)
• focus on CTPS (concept sheet)
• Schedule of Assessments (SoA)

• Longer term - protocol builds
o Cost
o Technology (no off-the shelf available yet?), we are biotech … not software builders
o Change management
o New roles

Q1 2024

POC Scope

SAS Viya provision

Q2 2024 (Viya)

POC 1.0 – LITI + HuggingFace

POC 2.0 – LITI + llmSherpa + ChatGPT

Q3 2024

Databricks provision

Q4 2024 (Databricks)

POC 3.0 – Unstructured 
+ ChatGPT

2025

CTPS / SoA

Graph Database

Journey Continues……



Thank You
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