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e Challenges of Clinical Study Reports (CSR)

* Generative Al Enabled CSR Framework

* CSR Generation Workflow and Al

* GxP Considerations

* Benefits, Impact, Next Steps (aka adoption
roadmap)

* Future Outlook
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CSR Development Today: High Effort, High Risk

\
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Despite advances in standards,
analytics, and automation:

« CSR narrative development
remains largely manual

- Late-stage data changes drive
extensive rework

« Traceability and reproducibility
are difficult to enforce

How do you ensure accuracy,
traceability, and inspection-
readiness?
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Where CSR
Narrative

Development
Breaks Down

Narrative text are
manually synthesized
from multiple validated
source

;

Iterations

mi]
00

No deterministic linkage
between tables and

New Info

s

narrative statements
Updates

2

Medical Writer

Final CSR

Statistical output (TFLs) updates propagate manual
rework across sections

Confidential and Proprietary © Sycamore Informatics, Inc. 2013-2026 4 @



CSR Narrative Generation Can Be Systematized

CSR text is derived from CSR Narratives Are Derived Artifacts
validated, structured inputs

Narrative intent is defined by L ICHE3
prOtOCOI and S AP StudyProtocol& Statistical OutputsHESTemplates

Content structure is constrained
by ICH E3

Narrative intent and structure
are predefined

Narrative

e /‘

Variability enters during manual

synthesis
Draft narratives can be
generated deterministically
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« CSR narratives generated from structured
study metadata

A Governed, « Statistical outputs used as primary

Metadata-Driven evidence sources
Approach to CSR * Regulatory templates (ICH E3) constrain

Narratives content and tone

« Governance embedded for traceability and
reproducibility

The focus remains on governance and
compliance
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Framework Architecture: Three Integrated Layers

Structured Metadata Layer

= (== =
* Input Layer: Protocol, SAP, @O =

. .. s Study Protocol & ARM-TS Statistical Outputs Regulatory Templates
tables, figures, listings (validated (Tables,Figures,Lstings) (ICH €3 Guidelines)
sources) E. 2

* Generation Layer: Narrative

drafting aligned to intent and

Narrative Generation Template Integration
structure ’ ull @ [2 P A'

» Draft CSR Narrative » Traceability Links » Version History

* @Governance Layer: Traceability, -

consistency checks, regulatory
constraints

o0 < ==

as (v] o)

Medical Writer Review Quality & Compliance Secure Archive &
Audit Trail Reporting

| Data Interpretation
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Structured Inputs: Authoritative Sources of Truth

Structured Metadata Layer

= I Gl _“—‘I/
L
v B =2
Study Protocol & ARM-TS Statistical Outputs Regulatory Templates

(Tables, Figures, Listings) (ICH E3 Guidelines)

- Study protocol and amendments define narrative intent

- SAP and analysis metadata define populations and
endpoints

- Finalized tables, figures, and listings (TFLs) serve as evidence
All inputs are validated, version-controlled, and traceable
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Al Interpretation and Controlled Narrative
Generation

Generative Al Layer
i i emplate Integration

Data Interpretatio

I_h@

» Draft CSR Narrative » Traceability Links » Version History

- Section-specific context assembled from prot, SAP, & TFLs

- Tables interpreted to identify key trends and outcomes

- Narrative generated within ICH E3—aligned templates

- Generation constrained to ensure consistency and low
variability
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Human-in-the-Loop Review and Quality Control

Review & Governance Layer
o8 < o
an © o=

Medical Writer Review Quality & Compliance Secure Archive &
Audit Trail Reporting

- Al generates first-pass draft narratives only

- Medical writers review with full source attribution

- Scientific interpretation and messaging refined by humans
- Explicit human approval required before finalization
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Governance, Traceability, and Audit Readiness

Review & Governance Layer
BT
...:‘3. (Q,O )

Medical Writer Review Quality & Compliance Secure Archive &
Audit Trail Reporting

- End-to-end traceability from inputs to final narrative text

- Version control across data, prompts, and outputs

- Full audit trails for review, edits, and approvals

- Alignment with GxP expectations and inspection readiness
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High-Level Workflow in CSR Automation

Sequential Execution

=)

5

n G Sections generated after statstetntical outputs are finalized = )

\ 4

Conditional Generation

|@.-.'== Sections dynamically included based on dataset findings =)

\ 4

Template Enforcement

= -
Ell _=| ICH Eal Consistent language ensured through regulatory guidance -

% Metadata-Driven Links

2. :
@-} =M|=| Text linked to source tables, datasets, protocol objectives B

w
L,

‘:i

§

Error Handling & Logging

’i

Failed generations trigger alerts and secure logs B o
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GxP Implementation Considerations

Risk-based validation aligned with intended use
Al treated as a configurable tool, not an autonomous system

Separation of model logic, prompts, and content
Qualification within existing document authoring workflows
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Al Driven CSR Generation in a GxP Environment

i Final Traceable CSR

Controlled Clinical
Data Repository (CDR)

—1 Study

Ea Versioned
-

| = a Metadata
~~RB&Repository

+ Study Protocol

Metadata a
Repository e
5.

Statistical Outputs

ﬁe Protocol »

 Versioned EEEER.. =5

* Generative Al =:

Validated Statistical
Computing Environment (SCE)

Al-Driven Narrative Generation

Il @ = ===

e Data Interpretation
» Draft CSR Narrative

= ﬂ Secured Final CSR
= v/ GxP Compliant Audit Trail

v/ Compliant Al Review

+/ Submission-Ready CSR
+/ Full Traceability to Sources

+ GxP-Ready Audit Trail
\ J

¥

Governance Best Practice

>

E +/ Medical Writer Review
E + Quality & Compliance Checks

+/ Audit Trail Documentation

’

....... _} \‘-:Secﬁ

Kl Archive'
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Benefits and Impact

Complex clinical interpretation still requires expert

0t judgment

02 Edge cases may fall outside template-based
generation

03 Ongoing refinement needed for evolving
regulatory expectations

04 Future work includes broader section coverage

and adaptive learning
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Recommended Adoption Roadmap: Start Pragmatically

Vendors With Existing Solutions

Reduces build risk and shortens time to value, can provide

version control, traceability, deterministic execution, and role,
based governance within a single compliance solution.

Consultants & SMEs

Generative Leverages experienced clinical reporting, standards, validatio
professionals to design the metadata model, evidence
AI Enabled contracts, validation strategy, and governance gates.

Framework Build Internally

Maximum architectural control but requires sustained
investment and strong program governance.

Hybrid Model

Combine vendor technology with external SMEs to
L operationalize the framework while retaining internal
“ecccses ownership of standards and governance.
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Key Takeaways

CSR narratives are derived,
constrained artifacts

Narrative generation can be
systematized without loss of control
Al enables scalable drafting within
regulatory boundaries

Human oversight and governance
remain essential
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Thank You . .

https://www.sycamoreinformatics.com

Kala Shivali Eric Zloty

. kala.shivali@Sycamorelnformatics.com eric.zloty @Sycamorelnformatics.com
@ S}’Ga more Informatics https://www.linkedin.com/in/williamqubeck/ https://mwww.linkedin.com/in/suhasgiriraj/
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