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TODAY'S OUESTION

Can clinical Al learn across institutions without pooling sensitive patient data?

WHY SELECTED

This study addresses a practical deployment problem: institutions want one improving clinical-language model, but privacy
and governance constraints may prevent them from pooling raw patient data. Its sequential LORA design is directly
transferable to controlled CRO automation.

Difficulty: C1 - multi-site Al + LORA + privacy + lifecycle validation

READING ORDER - 30 MINUTES

Min Task Focus

0-3 Preview Predict why a smaller fine-tuned model may beat a larger untuned model.
3-15 Main article Read the Abstract, Background, Experimental Setup, Results and Limitations.
15-20 FDA principles Identify risk, standards, context-of-use and lifecycle requirements.

20-25 Credibility framework Connect model risk with the amount of evidence required.

25-30 Output Design a multi-site validation plan for one SP-related task.

SOURCES - OPEN ACCESS

MAIN - JAMIA Open - 20 Jul 2026
Sequential multi-site fine-tuning for incremental deployment of large language models
Open article

SUPPORT 1 - FDA and EMA - Jan 2026
Guiding Principles of Good Al Practice in Drug Development
Official page

SUPPORT 2 - U.S. FDA
Al credibility framework for regulatory decision-making
Draft guidance page
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https://academic.oup.com/jamiaopen/article/9/4/ooag139/8738251
https://www.fda.gov/about-fda/artificial-intelligence-drug-development/guiding-principles-good-ai-practice-drug-development
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological

BRIEF BACKGROUND

The study used 600 notes from three institutions and produced 3,810 annotated sections. It reserved 1,200 sections for
training and 2,610 for testing.

A LoRA-tuned LLaMA 3.1 8B model achieved micro F1 scores of 0.894 for mobility extraction and 0.900 for impairment
classification, outperforming untuned 8B and 70B models.

Sequential training moved through Site 1, Site 2 and Site 3. Raw notes remained local while adapted LoRA parameters
moved between sites.

The final sequential model was comparable with centralized joint fine-tuning: 0.861 versus 0.894 for extraction and 0.912
versus 0.900 for impairment classification.

The approach still requires privacy review, site-level validation, training-order analysis, regression testing and lifecycle
governance.

KEY VOCABULARY

Term oo Meaning / use

sequential fine-tuning oooag Adapting one model at multiple sites in sequence.

multi-site deployment oooog Operating and adapting a model across institutions.

low-rank adaptation (LoRA) gooa Fine-tuning small inserted matrices instead of all model weights.

parameter-efficient ooooo Requiring updates to only a small proportion of parameters.

joint fine-tuning opooo Training on data pooled from multiple sites.

cross-site generalizability goooooa Performance on institutions not used for training.

domain shift oooag Differences between training and deployment data distributions.

catastrophic forgetting opooog Loss of earlier knowledge during later adaptation.

raw patient data ooooogo Source-level clinical records that may contain sensitive
information.

adapter weights oooog Small trainable parameters transferred between sites.

held-out test set ooooo Data excluded from training and model selection.

micro F1-score OO0 FIOO An aggregate precision-recall measure across classes.

impairment classification ooooogo Classifying function as impaired or unimpaired.

institution-specific pattern ogooooog Language or data patterns characteristic of one site.

context of use oooo The precise purpose and conditions under which a model is
used.
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USEFUL PHRASES

1. adapt a model without pooling raw data
The workflow adapts a model without pooling raw patient data.

2. transfer only the updated adapter weights
Each site transfers only the updated adapter weights.

3. outperform a much larger untuned model
The fine-tuned 8B model outperformed a much larger untuned model.

4. retain previously acquired knowledge
Sequential training should retain previously acquired knowledge.

5. generalize across heterogeneous institutions
The model must generalize across heterogeneous institutions.

6. evaluate performance on a held-out test set
Performance was evaluated on a held-out test set.

7. balance privacy with model improvement
The architecture balances privacy with model improvement.

8. remain sensitive to site order
Sequential adaptation may remain sensitive to site order.

9. define a clear context of use
The sponsor should define a clear context of use.

10. manage the model throughout its lifecycle
The model must be managed throughout its lifecycle.

COMPREHENSION QUESTIONS

1. Why is centralized joint fine-tuning difficult across institutions?

2. How does LoRA reduce computational and data-sharing burdens?

3. What shows that task-specific adaptation may matter more than raw model size?
4. How did sequential fine-tuning compare with centralized training?

5. Which risks remain when raw patient data are not transferred?

RETELLING PROMPTS
30 seconds: Problem -> sequential solution -> performance.
45 seconds: Local data -> LORA update -> adapter transfer -> next site -> testing.

60 seconds: Apply the architecture to SAS log or ADaM metadata automation.
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5-MINUTE SPEAKING / OUTPUT TASK

Your role: Propose a controlled multi-site learning workflow to a CRO programming director.
Minute 1: Choose one bounded SP-related task.

Minutes 2-3: Define local data, transferable artifacts, versioning, training order and held-out tests.
Minute 4: Add privacy, regression, rollback, site-level metric and expert-review controls.

Minute 5: Give a 90-second recommendation and state acceptance criteria.

ONE SENTENCE TO KEEP

In regulated Al, every update must remain private, testable, reversible and fit for its declared context of use.
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