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Disclosure
• Dave Iberson-Hurst is currently working on 

contract to CDISC as the CDISC USDM Product 
Owner

• The views expressed during this presentation are 
d4k’s and NOT those of CDISC

• You will see some CDISC slides. They were all 
created by DIH

• There is a Transcelerate slide within the 
presentation. This has been presented within 
public forums.
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Agenda

• Big Picture: From document-based to data-driven processes
• What is USDM?

• Why SoA table matters?

• Why is it so hard to extract data from SoA tables?

• Data extraction with Multimodal LLM
• From Anthropic’s Claude 3.5 to Claude 4.5 

• From a Multi-pass (3->5->7) Pipeline …

• … to Soa2USDM, a Conversational approach

• Learnings
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Big Picture: From document-based to data-driven 
processes

PHUSE EU Connect 2025, Hamburg 4



Unified Study Definitions Model (USDM) 
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USDM Areas, focus on the Detailed Study Design 
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https://github.com/data4knowledge/usdm_m11_resources

https://github.com/data4knowledge/usdm_m11_resources


How do Schedule of Activities (SoA) tables typically look like?
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3 of 19 protocols from
https://github.com/data4knowledge/usdm_data/tree/main/source_data/protocols

CDISC_Study_Pilot

KalVista_NCT05259917_Angioedema

Alexion_NCT04573309_Wilsons



Why SoA tables matters?

• Primary bridge between 
scientific objectives and 
operational reality

• Primary specification source 
for Electronic Data Capture 
(EDC) configuration

• Encode multiple information 
layers through spatial 
relationships, hierarchical 
structures, and footnote-
modified semantics that 
determine how trials actually 
execute
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SoA pages are approx. 3 - 20+ of 100-200 pages of a Clinical Study Protocol (CSP)
Together with the “schema visualisation”, these are the visual components of a CSP

Detailed Study Design



Why is it so hard to extract data from SoA tables? 

• Representing 
multidimensional operational 
requirements in two-
dimensional tabular formats

• Operational knowledge gets 
encoded in human-optimized 
document formats
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*) Recommended reading by Mark Kramer, MITRE

- Barriers to Automatic Conversion of Clinical Trial Schedules of Activities to Structured Data [White Paper]
- I Tested 12 "Best-in-Class" PDF Table Extraction Tools, and the Results Were Appalling [Medium blog post]

• “Junction area” *)
• Multilevel headers 
• Merged cells
• Continuation markers
• Rows divided over pages
• …



Extract structured content from CSP text using LLM works 
very well
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Text capablities is enough

SoA pages are approx. 3 - 20+ of 100-200 pages of a Clinical Study Protocol (CSP)
Maybe 95% of a CSP is pure text, or basic listings/tables



Multimodal LLM, vision capabilities Timeline for Claude
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vs

Text capablities is enough Vision capabilities needed

Claude 3.5 Sonnet (June 2024)

visual processing became advanced 
enough to parse mixed table layouts and 

scanned documents

Claude 3.7 Sonnet (February 2025)

refined structural recognition for nested 
and relational tables

Claude 4 family (May 2025)

introduced a sophisticated multimodal pipeline 
handling multi-page datasets with high grid-fidelity

Claude 4.5 Sonnet (September 2025)

integrated contextual linking—allowing the model to 
connect insights across tables, charts, and surrounding 

text for highly precise structured-data extraction

Prompt caching Batch API Claude Code SkillsExcel file creation feature announced 
(Skills running behind the scenes)



Need multimodal LLM to extracte
data prepared for conversion to USDM
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Claude 4 family (May 2025)

introduced a sophisticated multimodal pipeline 
handling multi-page datasets with high grid-fidelity

Claude 3.7 Sonnet (February 2025)

refined structural recognition for nested 
and relational tables



Need multimodal LLM to extract
data prepared for conversion to USDM
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Claude 4 family (May 2025)

introduced a sophisticated multimodal pipeline 
handling multi-page datasets with high grid-fidelity

Each table as a Grid of 
Column and Row positions

Claude 3.7 Sonnet (February 2025)

refined structural recognition for nested 
and relational tables



From SoA tables to extracted data, here we did run into 
problems
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Activity

Rows

Annotations

Activity rows and Annotations (footnotes) worked 
quite very well 

Capability to represent all 
components of SoA tables 

in a structured format 
that prepares them for 

the conversion into USDM

Claude 4 family (May 2025)

introduced a sophisticated multimodal pipeline 
handling multi-page datasets with high grid-fidelity

Claude 3.7 Sonnet (February 2025)

refined structural recognition for nested 
and relational tables

Each table as a Grid of 
Column and Row positions



From SoA tables to extracted data, here we did run into 
problems
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Schedule
Columns

Schedule
Properties

Activity

Rows

Scheduled
Activities
”The X:s”

Annotations

Activity rows and Annotations (footnotes) worked 
quite very well 

Then we did run into problems: Schedule Columns and 
their Properties, Scheduled Activities (The ”X:s”)
• “Junction area”

• Multilevel headers 
• Merged cells
• Continuation markers
• Rows divided over pages
• …

Capability to represent all 
components of SoA tables 

in a structured format 
that prepares them for 

the conversion into USDM

Claude 4 family (May 2025)

introduced a sophisticated multimodal pipeline 
handling multi-page datasets with high grid-fidelity

Claude 3.7 Sonnet (February 2025)

refined structural recognition for nested 
and relational tables

Each table as a Grid of 
Column and Row positions



Worked on a multi-pass API solution
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pass_1pass_2

pass_3 pass_4

pass_5

Capability to represent all 
components of SoA tables 

in a structured format 
that prepares them for 

the conversion into USDM

API solution

Each table as a Grid of 
Column and Row positions



3 -> 5 (->7) passes and small csv:s instead of a nested json 
…
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Learnings: Tried to simplify, take small steps … ended up 
in Complexity

LLMs as Collaborative Partners, Not Deterministic Tools
(LinkedIn post 1)
• Stopped "fixing" property labels - now let LLM guide 

naming of components
• Working WITH natural preferences vs. forcing 

predetermined structure

The "Expensive Model" Paradox (LinkedIn post 2)
• Cheap models failed on spatial reasoning (multi-row 

headers, grid structure)
• Real cost: weeks debugging cheaper models through 

10+ restarts

Deterministic vs. Non-Deterministic 
(LinkedIn post 3)
• Vibe coding (visualization) = deterministic → instant success
• Architecture evolution (extraction) = non-deterministic → 

days of refinement

The "Prompt Trap" - Version Control Over Iteration 
(LinkedIn post 3)
• Prompt versions v62, v64, v66... → revert in seconds, 

not hours
• Lesson: Treat prompts like production code, not chat 

conversations

https://www.linkedin.com/posts/kerfors_protocol-pdf-to-sdtm-in-15-minutes-a-5-minutes-activity-7359232774702088194-WpjE/
https://www.linkedin.com/posts/kerfors_protocol-pdf-to-sdtm-in-15-minutes-a-5-minutes-activity-7364201747990417411-TB0h/
https://www.linkedin.com/posts/kerfors_theres-a-critical-distinction-ive-learned-activity-7368343563803181056-7oUZ/
https://www.linkedin.com/posts/kerfors_theres-a-critical-distinction-ive-learned-activity-7368343563803181056-7oUZ/
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Open Question: How to evaluate non-deterministic 
outputs?

Non-deterministic outputs needs visual evaluation, 
not unit tests. 

The question isn't "does it always produce identical 
output?" but "can a domain expert quickly judge if 
this output is correct?"
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Open Question: How to evaluate non-deterministic 
outputs? Side-by-side!

Non-deterministic outputs needs visual evaluation, 
not unit tests. 

The question isn't "does it always produce identical 
output?" but "can a domain expert quickly judge if 
this output is correct?"

Claude 4.5 Sonnet (September 2025)

integrated contextual linking—allowing the model to 
connect insights across tables, charts, and surrounding 

text for highly precise structured-data extraction

SkillsExcel file creation feature announced 
(Skills running behind the scenes)
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Side-by-side source and extracted data (rendered Excel)

Mock-up of a Workbench user interface



Conversational Extraction
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Open question: Why not a complete JSON schema? 
SoA2USDM  

The multi-pass pipeline taught us what information 
needed preservation during extraction. 

The vision breakthroughs made complete structure 
extraction feasible. 

But connecting these required a schema that could 
bridge between spatial table layouts and USDM 
semantic requirement

Claude 4.5 Sonnet (September 2025)

integrated contextual linking—allowing the model to 
connect insights across tables, charts, and surrounding 

text for highly precise structured-data extraction

SkillsExcel file creation feature announced 
(Skills running behind the scenes)
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Evaluate the generated json as look-a-like as the extracted 
Excel (pdf)

Mock-up of a Workbench user interface



From SoA to data prepared for USDM: SoA2USDM
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Schema with the capability to 
represent all components of 

SoA tables in a structured 
format that prepares them for 

the conversion into USDM

Conversational approach 

Each table as a Grid of 
Column and Row positions

Mock-up of a Workbench 
user interface with side-
by-side views for visual 

evaluation

SoA2USDM



Contact details
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