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What is immune exclusion?
Clifton et al., JITC, 2023



Can we use
computer-based
image analysis?
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Brightfield microscopy image analysis
Kather et al., eLife 2018
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The tool of choice: QuPath
Pete Bankhead

https://petebankhead.github.io/qupath/tips/2018/03/22/setting-positive.html
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Different immune cells: it is complicated. 
Kather et al., eLife 2018
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Is immune exclusion a continuum?
Kather et al., eLife 2018
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It depends on the tumor type!
Kather et al., eLife 2018
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It depends on the tumor type!
Kather et al., eLife 2018



How can
computational

pathology help?
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Strong supervision
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Deep Learning yields surprisingly
good results when trained on 

weakly labeled data

Class A Class B

Weak supervision
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x

now available as a 
product for clinical

use in the EU

Genotype determines
the phenotype

Deep Learning 
predicts genotype
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Immunotherapy response prediction from pathology (in HCC)

Artificial intelligence predicts immune and inflammatory gene 
signatures directly from hepatocellular carcinoma histology, 
Zeng et al., Journal of Hepatology, 2022
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AI-immunoscore with multimodal models Foersch et al., Nature Medicine, 2023
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www.kather.ai
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