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Histopathology: Diagnose diseases, guide therapy
decisions
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350 Mio. diagnostic cases worldwide per year!
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Re-classification of tumors based on molecular profiling

Multiplatform Analysis of 12 Cancer Types
Reveals Molecular Classification Sol
within and across Tissues of Origin
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Molecular Cancer Re-Classification

Multiplatform Analysis of 12 Cancer Types .
Reveals Molecular Classification col
within and across Tissues of Origin
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Bladder Ca re-classified as C2 ,,Skin-like”




C13 — ,Leukemia-like”
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Breast Ca re-classified as C13 — , Leukemia-like”

lymphocytes

.l.si'wA ’.%

) ‘ \._b‘ Jfﬁl....

T




Incorrect classification because of

* jncomplete training data
* imprecise evaluation of histopathology



Binder et al.




Artificial Intelligence in Diagnostics:
PATIENTS IN DANGER?

Need for validation and
benchmarking of Al in medicine!



ITU/WHO Focus Group Al for Health
Topic Group Histopathology
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* Topic group dedicated to benchmarking Al approaches in histopathology

* First use case: Detection of breast cancer cells and tumor-infiltrating
lymphocytes

* Define what should be annotated and how
* Define criteria for benchmarking
* Provide server infrastructure to perform benchmarking



Annotation of the histopathology images

Specifications:
* Digitized histological slides in standard staining

 Comprehensive tissue component annotations:

cancer tissue
multiple subtypes
focus on NST (no-special-type) and invasive-lobular breast cancer

normal tissue
normal breast gland and duct epithelium
connective tissue (fibers, cells)
fatty tissue, bone tissue, nerves
blood and lymphatic vessels

immune system
Lymphocytes, plasma cells
Granulocytes, monocytes/macrophages

necrotic tissue
artifacts
Background

* Positive and negative annotations



Annotation of the histopathology images
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Provision of test and benchmarking images

*image data 3000x3000 at 400x
e consensus annotations by two pathologists

* 4 exemplary images made available with test
annotations to provide overview of data

* 86 annotated images not public, available only for
benchmarking on WHO/ITU servers with

e 258k annotations



3 Benchmarking
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Benchmarking pipeline
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Benchmarking breast cancer cell detection
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258k annotations
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