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Personalized Health Recommendation Systems Powered by LLMs

LLM-based Clinical Decision Support Systems

LLM-CDSS




1. The Research Scope



1  Where this project sits in TUAI

RA1 - WP2: Time series DC4 — this project
advanced analysis through personalised health
explainable Al, transfer learning, recommendations
visual analytics powered by LLMs

Medical data are inherently time series, which poses most of the field’s theoretical
challenges, particularly the need for trustworthiness and explainability
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1 The Research Scope

TRANSPARENT ACCURATE AI-ASSISTED

Clinical decisions must be  Grounded in medical LLMs as the engine for
explainable to clinicians literature, patient records, personalised decision
and regulatory bodies. and health trends. support.

Investigate the key techniques, algorithms, and tools needed to develop and
implement highly personalised health recommendation systems that processes
time-series patient trajectories.
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1 Zooming in on the scope

Development
reusable, modular architectural patterns

!

Implementation
real-world use — evaluation - performance - regulation
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2. State of the Field




2 A fast-moving field: research

Academia is already building this [1] Systems inventoried
e General-purpose: ChatGPT-4, Gemini 42
e Domain pre-trained: Med-PaLM 2, BioGPT LLM-based CDSS [1]

RAG & agents: HandRAG, PharmacyGPT
Specialist agents: OncoGPT, BC-SLM
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2 A fast-moving field: industry

Big tech is already building this Investment scale
e Alphabet: AMIE matches physicians [2] $3.95B
e Microsoft: clinical copilots inside Epic [3] Al-health startups, 2025 [6]

OpenAl: HealthBench, 262 physicians [4]

Amazon: Health Al agent for Prime
members [5]

DC4 Health RecSys Powered by LLMs State of the Field 6/17



Why Is such a highly
competitive field still a good
research topic?



2 Development

o Patient data as time-series trajectories remains underexplored [1]
¢ No single system can cover the full universe of clinical decisions [1]
e Each new component extends what a system can do [7]

Prompt engineering Fine-tuning

S 2

Knowledge graphs —{ Base LLM

A ™

Agents & tool use

D — RAG
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2 Implementation

United States - FDA European Union - MDR
0 /1016 1
Al devices use an LLM, 2024 [8] LLM system approved, 2025 [9]

Even if these figures have improved since, implementation will need to keep
evolving alongside with development innovations .
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2

Why implementation

Evaluation lags the technology

¢ Outdated benchmarks [10]
¢ Not deployment skills [11]

is not happening

Transparency & explainability
e The unresolved trust barrier

e Required by the EU Al Act,
effective Aug 2026 [12]
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Trustworthiness is the
bottleneck between the tools
being built and their safe,
real-world use.



3. Plan to the Gaps




3 A four-step research plan

1. Capa!)lllty __,| 2. Explainability 3. Evaluation 4. Validation
evolution framework framework

Evaluation and explainability: the two key starting components of trustworthiness.
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4. First Results




4 Conference paper published (FLICS 2026)

Taxonomy of LLM-CDSS Capability framework
LLM only Agentic system L ]
Clinical time-series analysis
V-LLM 0.10
Vertical n=9
- -
H-LLM
Horizontal n=22
E-CAF 0.12 G P
Traceable governance Adaptive post-deployment alignment
—_— 0.17 0.05

e 42 systems inventoried [1]
¢ Post-deployment alignment near to zero
e Time series processing second lowest score
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4 Scoping review protocol

Registered in Open Science Framework (OSF) website [13].

e )
Decision Modeling Capabilities evolution
- criticality . explainability
- horizontal/vertical scope __,| - time series processing
- patient trajectory - RAG
. workflow integration - knowledge graph
& J

Mapping how each decision archetype in the literature governs the system built to support it.

DC4 Health RecSys Powered by LLMs First Results 12/17



5. Next Steps




5 What’s next

Scoping review journal paper — in progress
Submission expected after the summer break

Explainability framework Evaluation framework
Closing the trust barrier Providing a tool for safe real-world
deployment
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5 Conclusion

o Development is driven by reusability
¢ Implementation challenges increase with technology complexity

Making LLM-CDSS transparent, accurate, and trust-
worthy enough to actually be used.
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Thank you

Questions welcome

Camilo Espana

espanajuan@uniovi.es
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