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Clinical Decision-Making (with AI) becomes 

Inherently Complex
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Healthcare data is 

inherently complex and 

multimodal

Multimodal data needs to 

be fused (combined), 

influencing model 

predictions, modality 

interrelationships etc. 

Lack of methods to make 

multimodal AI 

interpretable to humans

Attribution-based explanations 

methods are often not deemed 

helpful by clinicians

Overarching Motivation:

How can we make multimodal AI

explainable and understandable to 

clinicians?

Problem & Motivation
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Case-Based Explanations and Task Introduction
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Dataset and Task

Case-Based Factual Explanations

➢ Explain model decisions based on similar decision outcomes of 

its peers

➢ Why is the outcome of this patient different to its similar peers 

/ what does have to change to change the outcome?

Patient will stay 

> 7 days in the 

ICU
Why?

Because similar patients (age, 

diagnosis, vitals, …) also stayed 

longer then 7 days

Case-Based Contrastive Explanations

Patient will stay 

> 7 days in the 

ICU

What would 

need to 

change?
Similar peers with different 

outcomes, on average, had 

severely better SpO2

> 7 days

< 7 days

>7 days

➢ MIMIC-IV ICU (intensive care unit) dataset

➢ About 70.000 ICU stays

➢ Multiple data types (time series vitals, text reports, tabular

features)

➢ Can be combined with MIMIC-CXR-JPG to include lung images

Length of Stay 48-h Mortality Readmission
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More technical details will be discussed in the initial kickoff session

Patient Similarity Graphs

• Define peer groups (local neighborhoods)

• Defines connections between similar patients

• Predictive performance not sufficient

Graph Neural Networks
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• Updating embeddings

• Optimizing loss function
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Predict & Explain

?

• Outcome for “?”

• Which patients is “?” most similar

to? (PSN)

• What does a typical outcome-relevant 

patient look like within this peer group?

(GNN)

• How does the new patient

deviate from his similar peers? (GNN)

Patient Similarity Graphs and GNNs

?
?



Now You!
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Most important: Make it your project! What are your ideas to address the problem? 

Data Preprocessing1

Defining Similarity2

Graph Construction/Training3

Explanation Retrieval4
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How to preprocess different modalities? 

How to make features comparable across patients?

Cosine of embeddings? Clinical rules? Heuristics?

Make it adaptive/interactive?

Size of connected components?

Loss functions? Optimization target?

Relevant cases? Delta calculation?

Visual representation / user interface

Design, implement, 

and evaluate a 

system that explains 

predictions by 

comparing a patient 

to similar patients.

Project Goal



Organizational Overview
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Florian Rüffer

Doctoral Student, University of 

Mannheim

Prof. Dr. Armin Heinzl

Head of the Chair of General 

Management and Information 

Systems, University of Mannheim

Contact: florian.rueffer@uni-mannheim.de

About the Project

• Team of 3-5 students

• M.Sc. Business Informatics or M.Sc. Data Science

• Duration: 6 Months

• Language: English

• Online: Possible, but some mandatory on-site 

meetings (Kick-off, final presentation)

About You

• Strong programming skills in Python

• Experience with training and evaluating ML/DL 

models

• Ability to analyze data and build data-driven 

models

• Experience in basic database management

Contacts
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