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Description of the Project (max 3,000 characters including spaces)

The diagnosis of hypereosinophilic syndrome (HES) requires hypereosinophilia—eosinophil
count 1,500 cells/uL—alongside organ damage from eosinophil-driven inflammation’. However,
identifying reliable biomarkers for disease activity and progression still represent a challenge in
clinical practice. Peripheral eosinophil counts are often used as surrogate markers for
eosinophilic tissue inflammation, but discrepancies between blood eosinophilia and clinical
manifestations are common?*®, suggesting limitations in their ability to accurately gauge
disease activity. Eosinophil activation involves the release of cytotoxic granule proteins such as
eosinophil cationic protein (ECP), major basic protein (MBP), eosinophil peroxidase (EPO), and
eosinophil-derived neurotoxin  (EDN), through mechanisms like exocytosis, piecemeal
degranulation, and cytolytic extracellular trap cell death (ETosis)®'?. Galectin-10, a key
component of Charcot-Leyden crystals (CLCs), is actively released during eosinophil
extracellular trap cell death (EETosis) and serves as a marker of eosinophil activation ' Despite
the importance of these mediators in eosinophilic inflammation, their potential as biomarkers

for HES remains poorly explored.

Cardiac involvement worsens prognosis in HES, with eosinophilic myocarditis and
endomyocardial fibrosis being major complications. There is no consensus on optimal tests for
early cardiac involvement. Echocardiography often shows normal results in early stages, while
cardiac magnetic resonance (CMR) offers greater sensitivity and specificity for detecting
ventricular thrombi, myocardial inflasnmation, and fibrosis, enabling earlier identification of
cardiac disease'®. However, no strategy exists to prioritize patients for early CMR evaluation.

This project aims to explore the relationship between eosinophil-derived soluble mediators,

clinical disease activity, and cardiac involvement, addressing key gaps in early detection and
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risk stratification for HES. The PhD student will play a central role in study design and
interpretation of clinical, imaging, and laboratory data. Objectives include: 1) evaluating
eosinophilic activation markers at baseline, 6, and 12 months, correlating them with disease
activity and response to eosinophil-targeted therapies; 2) identifying biomarkers linked to
cardiac involvement; 3) assessing CMR's diagnostic performance for early eosinophilic
myocarditis. The PhD student will lead the longitudinal assessment of eosinophil-derived
mediators and their correlation with disease activity. Expected outcomes include defining the
clinical utility of these mediators as biomarkers of immunopathologic activity in HES. The student
will also investigate their association with cardiac involvement and evaluate CMR’s role in
detecting subclinical eosinophilic myocarditis. Integrating biomarker profiling with advanced
imaging may offer a novel strategy for early diagnosis and timely, targeted treatment in high-
risk patients.

skills that the student should acquire (max. 600 characters including spaces):

Through this project, the student will acquire advanced skills in eosinophil biology, including cell
isolation, flow cytometry, ELISA, and analysis of eosinophil activation markers (ECP, EDN, Galectin-
10). The student will gain experience in clinical research focusing of characterization of patients
with HES, biobanking. Additionally, the student will gain experience in conducting degranulation
and ETosis assays. Training will include data analysis, correlation with cardiac MRI findings, and

scientific writing, fostering independence in translational immunology research.
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