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Outline

• OncoSupport+: Recommendations of services for cancer patients

• Why is it hard to explore data in natural language?

• What can we learn from other domains such as banking or astrophysics?

• How can we use multi-agent technology to explore multi-modal medical data?

• Structured data in databases, text, images, etc.

• How advanced is the technology for applying it in a clinical setting?
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Digital Health Zurich Project – OncoSupport+

Recommendation of Cancer Services for Patients
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Difrancesco, S., Bauert, M. M., et al. (2025). Collaborative Design and Development of a Patient-Centered Digital Health App for 

Supportive Cancer Care: Participatory Study. JMIR Human Factors, 12(1), e73829.

Cancer patients fill out questionnaire
System recommends
services based on results

of questionnaire using a 
decision tree algorithm

Health care professionals can analyze results of patients

Recommended services

• Psycho-oncology

• Palliative care

• Exercise/Sport program



OncoSupport+ - View of the Patient
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OncoSupport+ - View of the Health Care Professional
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OncoSupport+ - View of the Database
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Image credit: Claude Lehmann



When Were Patients of Dr. XYZ Born?

Database query language SQL 

(structured query language)

SELECT birth_year

FROM Patient p

JOIN CaresFor c ON p.id = c.patient_id

JOIN HealthCareProfessional h on c.hcp_id = h.id

WHERE h.last_name = ‘XYZ’

ORDER BY birth_year DESC;
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last_name: string

birth_year: int



Data Exploration:

Show Results of Patients that had Difficulty in Taking a Walk

Need to write analysis in database query language SQL (structured query language)
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Simplified (anonymized) result

Image credit: Claude Lehmann



The Data Exploration Vision with AI Agents

• Doing data exploration using the database query language SQL is hard

• Why not doing it in natural language and let AI agents do the work?
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Challenges of Natural Language Questions #1

• Ambiguity:

• How many great people come from Zurich?
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Challenges of Natural Language Questions #2

• Ambiguity:

• How many great people come from Zurich?

• What is meant by Zurich? 

• A city, a canton or a company?
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Challenges of Natural Language Questions #3

• Ambiguity:

• How many great people come from Zurich?

• What is meant by great?

• Is it the size? In meters, in feet, in inches?

• Is it the achievement of these people? How do you measure it?
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What approaches can be used to tackle the problem?

Can we leverage experience from domains outside health?
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SODA – Search over Data Warehouse
Our First Try in 2012: “little” NLP, no ML, no AI
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Blunschi, L., Jossen, C., Kossmann, D., Magdalini, M., & Stockinger, K. (2012). SODA: Generating SQL for Business Users. Proceedings of the VLDB Endowment, 5(10), 932-943.



The SODA Intuition:

Combine Database Technology with Information Retrieval

•Input query in natural language:

‒ Find the top 10 costumers with securities of Bank A and rank them by the trading volume.

•Assumptions:
• No complex natural language processing, only key word search.

• Only those entities can be extracted that are part of the schema graph or the domain ontology.

• Unknown entities would result in a processing error.

•Query consists of:
• Business objects (exist in schema graph or domain ontology as entities and attributes)

• Operators (e.g. top n, rank, below, all, etc.)

• Values (exist in base data, e.g. Bank A, 10)

•Hence, our input query is interpreted as follows:

• Find the top 10 costumers with securities of Bank A and rank them by the trading volume.
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Data Structure: 

Inverted Indexes over Base Data and Meta Data
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Keyword Table Column

Zurich Addresses City

Zurich Addresses Canton

Zurich Organizations Name

Stockinger Individuals LastName

Bond Financial Instruments Type

Bond Individuals LastName



INODE – Intelligent Open Data Exploration
http://www.inode-project.eu/

• Users should interact with data in a more dialectic 

and intuitive way similar to a dialog with a human

• Services for exploration of open data sets that help 

users: 
• Link and leverage multiple datasets

• Access and search data using natural language, using examples and 

using analytics 

• Get guidance from the system in understanding the data and 

formulating the right queries 

• Explore data and discover new insights through visualizations

• Focus on Astrophysics, Cancer Biomarker Research and Research 

& Innovation Policy Making 
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ValueNet: A Transformer-Based Neural Network 
Architecture
• Generate SQL given a natural language 

question – end to end

• At its core a neural network – consisting of an 
encoder / decoder architecture

• Generates an intermediate language – SemQL 
– which abstracts technical details

• SemQL is deterministically transformed to 
SQL, or any other query language (e.g. 
SPARQL)

• Uses state of the art pre-trained transformers 
to understand the natural language question.

Brunner, U., & Stockinger, K. (2021). ValueNet: A Neural Text-to-SQL Architecture Incorporating Values.  International Conference on Data Engineering (ICDE), 2021. 

Today we would call this RAG (Retrieval Augmented Generation)

Trick: Smart pre-processing and post-processing
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Encoding of Question & 
Database Schema

Natural language question Tables and columns of corresponding SQL query

Attentions
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The even bigger challenge: 

How can we do multi-modal data exploration?
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Multi-Modal Exploration of Medical Data

Farhad Nooralahzadeh Yi Zhang, Jonathan Fürst, Kurt Stockinger, Multi-Modal Data Exploration via Language Agents, IJCNLP- AACL 2025
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Major Challenges

• Translation from text to SQL

• Question answering over text documents

• Visual question answering
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M2EX: Multi-Modal Data Exploration in Natural Language via LLM Agents

(LLM = Large Language Model) 

Farhad Nooralahzadeh Yi Zhang, Jonathan Fürst, Kurt Stockinger, Multi-Modal Data Exploration via Language Agents, IJCNLP- AACL 2025
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Explaination Data Exploration with M2EX
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Evaluation of Our Agentic AI System

• Medical benchmark dataset:
• Electronic health records EHRXQA

• Multi-modal question answering data with relational data + chest X-ray images

• Baseline system:
• Neural SQL: LLM integrated with a visual question answering system (NeurIPS 2024)

• LLM and agent technology:

 
•                   (Claude and Anthropic Claude Sonnet 4.5 and Qwen3 VL 8B Instruct)

• )
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Performance of  M2EX vs. State-of-the-Art 



27

Conclusion

• Multi-modal data exploration using agentic AI shows promising results

• Improvements required to achieve higher accuracy and better explanations

• Next step: validate the approach in a clinical setting

Core Agentic AI Team of M2EX
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