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Thema der Dissertation:

Artificial Intelligence-Based Assessment for Red Blood Cell-Related
Disease Characterization

Red blood cell (RBC) deformability is crucial for microvascular perfusion and gas exchange,
allowing adaptation to varying flow conditions. Their continuous circulation enables RBCs to
reflect systemic abnormalities, making them potential biomarkers for complex diseases and
therapy monitoring. This thesis examines RBC deformability changes in Neuroacanthocytosis
Syndromes (NAS), Sickle Cell Disease (SCD), and COVID-19. Traditional diagnostics rely on
expensive, time-consuming tests and manual morphology assessment, which are labor-
intensive and subjective. To overcome these limitations, an automated framework using
artificial intelligence (Al) and image processing is proposed to analyze single-cell morphology
in real-time flow. This approach enables objective, scalable characterization of RBC
abnormalities, advancing diagnostic and monitoring strategies in hematological and systemic
disorders
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