
Course  AI for the Health Domain

Overview Artificial  Intelligence  is  opening  new possibilities  in  healthcare  by  enabling  the  analysis  of
complex biomedical data, supporting clinical decision-making, and helping professionals  and
researchers discover new solutions to medical problems. The motivation of this course is to
provide students with a practical and application-oriented introduction to this field, showing
how different AI techniques can be used in very diverse healthcare scenarios. For example, the
course  will  explore  topics  such  as  drug  repositioning  using  computational  and  AI-based
methods,  the  use  of  conversational  agents to  support  interaction  and  access  to  medical
information, and the application of more  traditional clustering methods in diabetes-related
data analysis. Through these examples, students will see that AI in healthcare is not limited to
one type of method or one kind of data, but instead includes a broad spectrum of techniques
adapted to different clinical and biomedical challenges.
To make this  diversity  understandable  and manageable,  the course  is  structured  into  four
sessions, each focused on a different healthcare use case. In every session, students will first
review the main AI techniques involved in the selected application, so they can understand the
methodological basis behind the solution. Next, the session will examine how these techniques
have  been  applied  in  practice,  highlighting  both  the  opportunities they  offer  and  the
challenges they raise, such as data quality, interpretability, validation, and integration into real
healthcare settings. Finally, each session will include a hands-on component, allowing students
to interact directly with the technology and gain practical experience. In this way, the course
combines motivation,  technical  foundations,  critical  discussion,  and experimentation,  giving
students a well-rounded introduction to AI in healthcare.

Program - Introduction to the course:
- Applications of Generative AI
- Ethical concerns

- AI to conversational agents and drug repurposing 
- NLP and LLMs
- Introduction to Conversational Agents
- Conversational agent to assist the physician in anamnesis
- Drug repurposing: basics
- AI to drug repurposing
- Hands-on session: The students will have the opportunity of work with a platform 
created for drug repurposing where they will be asked to create their own 
hypotheses using different computational and/or AI-based methods.

- From manifolds to foundation models 
- Basics on Parkinson Disease, Pneumony, and Cardiac Arrhythmias.
- Basics on Transcriptomics.
- The Simplest: Manifold Learning and Deep Bottlenecks.
- The Hardest: Foundation Models
- Hands-on session: the students will be able to work (possibly in their own laptops) 
on available scripts and datasets for practical application and visualization of the 
health and AI concepts.

- AI for Real-World Clinical Data 

- Real-world clinical data: longitudinal EHR and large patient cohorts 
- Clinical data preprocessing: missing data & imputation, encoding, normalization
- Healthcare-specific evaluation metrics: discrimination, calibration, decision curves
- Patient characterization and subgroup analysis
- Predictive modelling: classical ML and deep learning for longitudinal clinical data
- Hands-on session: exploratory analysis of a real clinical dataset, basic preprocessing



steps, simple predictive modelling, and discussion of model evaluation in a healthcare
context.

Prerequisites

The course is geared to participants with a technical background and familiarity with machine
learning methods and tools.
Students can bring their laptops to the hands-on sessions.
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