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When and how will AI be 
implemented in laboratory 
services?
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Our question has three dimensions
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What do we understand by AI?

How can AI be implemented?

When will AI be implemented?



What do we understand by AI?



AI is defined very heterogeneously

▪Definition by EU AI Act:

▪ “a machine-based system that is 
designed to operate with varying 
degrees of autonomy and that can be 
adaptive once operational and that 
derives outputs such as predictions, 
content, recommendations or decisions 
that can affect physical or virtual 
environments from inputs received for 
explicit or implicit goals.”

Artificial intelligence

Expert systemsKnowledge Graphs

Machine Learning

Deep 
Learning

GenAI

Clinical 
decision
support



Machine Learning – many different algorithms

▪Supervised Learning
□ Classification

□ Regression

▪Unsupervised Learning
□ Dimensional reduction

□ Clustering

□ Association rule mining

▪Reinforcement Learning
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Supervised
Learning

Input:

Data with Labels

Output: 
Classification, 

Regression

Unsupervised
Learning

Input:

Data without
Labels

Output:

Hidden structures
and associations

Reinforcement 
Learning

Input:

States + Actions

Update Policy 
with Evaluations 

and Rewards

Output:

Action



Deep Learning – Neural Networks
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Reference: cs231n_2017_lecture4.pdf (stanford.edu)
Esteva A. et al., A guide to deep learning in healthcare, 
Nature Medicine 2019; 25: 24-29

http://cs231n.stanford.edu/slides/2017/cs231n_2017_lecture4.pdf


Generative AI
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Yang et al., Harnessing the
Power of LLMs in practice: A 
Survey on ChatGPT and Beyond, 
arXiv, 2023, 2304.13712



When will AI be implemented?



In some areas AI is already here!

▪AI-based automated cell sorting
in differential blood count

▪AI-based image recognition in 
ANA imaging

▪AI-based prediction of blood
glucose changes

▪ 880 FDA-approved AI-Tools



Fields of application of AI
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Diagnostics and 
research

Use of AI for diagnostics/generation of knowledge

Use of algorithms to generate hypotheses, automated 
suggestions for finding texts, linking of previously 

separate spheres of knowledge, ...

Processes in the
laboratory

Use of AI to optimize processes in the laboratory

AI-supported order entry, optimized request verification, 
intelligent sample routing, AI-supported QM (delta
checks, autovalidation, etc.), billing management, 

customer service, generation of findings, information
material, ...



Diagnostics
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Diagnostics
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Diagnostics – generating new knowledge
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Choose your fighter!
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Cabitza/Banfi: Machine learning in laboratory medicine: waiting for the flood?, Clin Chem Lab Med 2018;56(4): 516 - 524



Processes - OE
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Literature research

▪Many tools available:
□ Storm, Co-Storm

□ Gemini Deep research

□ Perplexity

□ Elicit

□ Research Rabbit

□ Consensus

□ …
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Data analytics and image creation

AI data analysis (e.g. julius.ai)            Image generation (e.g. napkin.ai)
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Agentic AI – using AI agents
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How can AI be implemented?



FAIR Data Principles – High-quality data as the basis

▪ Findable

▪Accessible

▪ Interoperable

▪Reusable
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Blatter et al., Big Data in Laboratory Medicine -
FAIR Quality for AI?, Diagnostics 2022; 12: 1923 



How to build a Machine Learning model
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Haymong/McCudden, Rise of the Machines: Artificial Intelligence and the Clinical Laboratory, J 
Appl Lab Med 2021; 6(6): 1640-1654



Federated Learning – keep your data
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Rieke et al., The future of digital health with federated learning, npj Digital Medicine 2020; 3: 119



Questions to ask yourself

Which AI use case do I want to implement? Is there an IVDR 

certified product?

Which database do I need? Which kind of data 

preparation?

What type of algorithm do I want to use and how will I 

validate the model?

Have I followed all the recommendations? Could it be an 

LDT (IVDR)? How do I train my employees (EU AI Act)?

How would I like to deploy my model? Cloud? On premise?
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Recommendations
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ISOBM Congress 2025 Germany

▪Workshop: AI-Based Tools for Literature Research and Data Analysis
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Thank you!



Reinforcement Learning - Sepsis



Implementation
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