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Background and aims: No-reflow after reperfusion therapy

remains a major determinant of poor outcome in ischaemic

stroke and is traditionally regarded as a haemodynamic

complication. Increasing evidence suggests that immune-

thrombotic mechanisms may critically contribute to persistent

microvascular obstruction. This study aimed to determine

whether platelet-drivenmyeloid immune remodelling contributes

to no-reflow.

Methods: Single-cell RNA sequencing (scRNA-seq)was performed

on intracranial arterial blood from stroke patients undergoing

thrombectomy to identify no-reflow-specific immune signatures.

Findings were validated in a C57BL/6mouse tMCAOmodel, classi-

fied into no-reflowand good-reflowgroups by laser Doppler imag-

ing. Platelet-myeloid interactions, CXCL4 levels, neutrophil extra-

cellular traps (NETs), andmetabolic-stressmarkers were assessed

by flow cytometry, ELISA, and histology.

Results: Clinical scRNA-seq revealed that no-reflow involves

a ’structural remodelling’ of the myeloid compartment rather

than simple cell expansion. Myeloid cells in no-reflow patients

displayed distinct states characterised by metabolic inhibition

and oxidative stress uncoupling. Notably, cell-cell communica-

tion analysis identified amplified platelet-myeloid crosstalk, with

CXCL4 emerging as a key driver.

Consistent with clinical findings, no-reflow mice exhibited

impaired microcirculation and larger infarcts. This was accom-

panied by significantly increased platelet–neutrophil/monocyte

aggregates and elevated serum CXCL4 (PF4) levels. Furthermore,

the no-reflow brain showed enhanced NET formation, oxida-

tive damage (4-HNE/8-OHdG upregulation), and dysregulated

metabolic-stress signalling (e.g., PRDX6, GMPR), mirroring the

transcriptional signatures observed in patients.

Conclusions: These findings define no-reflow as an immune-

driven disorder characterised by platelet-CXCL4-amplified

myeloid remodelling and metabolic-oxidative stress imbalance.

Targeting the CXCL4-myeloid axis represents a promising

translational strategy to restore microvascular perfusion.
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