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Leukemia diagnostic process

Medical check-up

Blood sample

Cytomorphology

Chromosome analysis

P K

DNA sequencing
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Labor intensive

Leukemia diagnostic process )( ?) )L
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MLL Beluga data set

* 6757 patients + 495 healthy controls

* 160 different diagnoses

*  Several modalities available, currently
training on peripheral blood smears

* 500 single cell images per patient (over 3 mio
images!)

* Label only on the patient level
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Attention based multiple instance learning

Sadafi, A. et al. (2020). Attention Based Multiple Instance Learning for Classification of Blood Cell Disorders. In: , et al. Medical Image Computing and Computer
Assisted Intervention — MICCAI 2020. MICCAI 2020. Lecture Notes in Computer Science(), vol 12265. Springer, Cham.

Hehr, M. et al. (2023). Explainable Al identifies diagnostic cells of genetic AML subtypes. PLOS digital health. 2. e0000187. 10.1371/journal.pdig.0000187.
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The model successfully identifies relevant cells

Individual patient: RUNX1-RUNX1T1
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Performance in the real world scenario

Acute leukaemia

AML

AML with maturation | S
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Performance in the real world scenario

Ground truth

Acute leukaemia 9
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Prediction

# cases

059 = 0.98 081 095 0.68 094
043 | 0.95 058 | 091 0.5 0.87
026 0.95 0.26 095 0.26 0.9
0.41 0.98 056 0.97 0.47 0.95
0.66 = 0.93 055 | 0.96 0.6 0.9
043 | 0.92 047 0.9 0.45 = 0.84

0.91 0.83 0.76 0.94 0.83 0.86

sens spec pfw

npv fl acc

Multiclass accuracy = 0.64
Weighted average
one-vs-rest accuracy = 0.88
Weighted average F1 = 0.63
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Prediction probabilities

Prediction

Prediction

Acute leukaemia
Lymphoma 4

MDS -

MDS / MPN -

MPN -

No malignancy

Plasma cell neoplasm 4

Acute leukaemia
Lymphoma 4

MDS -

MDS / MPN -

MPN -

No malignancy -

Plasma cell neoplasm

Vector for "Acute leukaemia”

Vector for "Lymphoma"

Vector for "MDS"

Vector for "MDS / MPN"
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Patient embedding

prediction
Plasma cell neoplasm
MPN
No malignancy
Lymphoma
MDS / MPN
Acute leukaemia
MDS
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Future research directions

*  Self supervised learning
*  Full multi modal leukemia diagnostics

* Implementation in the diagnostic
procedure in the MLL
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Coworkers

Peter Marton Kanasz- Matthias Hehr Ario Sadafi Carsten Marr Christian
Lienemann Nagy Pohlkamp
Medical Faculty, MPI for Quantum LMU Munich and TUM and Helmholtz _ Munich
LMU Munich and Optics Helmholtz Helmholtz Zentrum Munich Leukemia
Helmholtz Zentrum Munich Zentrum Munich Laboratory

Zentrum Munich
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