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Introduction: ST-elevation myocardial infarction (STEMI) triggers a sterile inflammatory cascade upon reperfusion, leading to microvascular obstruction (MVO), intramyocardial haemorrhage (IMH), and subsequent adverse ventricular remodelling. Rapid depletion of CX₃CR1-expressing T lymphocytes following reperfusion implicates the fractalkine-CX₃CR1 axis as a central mediator of vascular inflammation and leukocyte trafficking in this setting.

Aim: The objective of this study was to evaluate the therapeutic potential of KAND567, a selective CX₃CR1 antagonist, to modulate immune cell dynamics and attenuate reperfusion-associated injury in patients with STEMI undergoing primary percutaneous coronary intervention (PCI).

Methods: FRACTAL is a Phase IIa, randomised, double-blind, placebo-controlled trial (ISRCTN18402242) enrolling seventy-one patients presenting with first-time STEMI and symptom duration less than five hours. Patients were randomised to receive either KAND567 or placebo, initiated five minutes prior to PCI. Peripheral blood was collected at nine predefined timepoints (baseline to day 90) for flow cytometry and ELISA. Cardiac MRI was performed at day 3 and day 90 to assess infarct size, microvascular obstruction, and ventricular function.

Results: At baseline, CX₃CR1 expression was highest in CD8⁺ TEMRA and natural killer (NK) cells. Administration of KAND567 resulted in a significant and reversible reduction in CX₃CR1 mean fluorescence intensity (p<0.001), without altering circulating leukocyte counts. Serum fractalkine levels were significantly elevated in the KAND567 group compared to placebo (p<0.01 at 90 and 180 minutes, day 1). Moreover, KAND567 treatment was associated with a lower incidence of IMH and reduced left ventricular thrombus formation.

Discussion: KAND567 selectively downregulated CX₃CR1 surface expression without affecting total leukocyte numbers, consistent with targeted immunomodulation. The observed elevation in serum fractalkine levels is consistent with receptor-level blockade. These findings position the fractalkine–CX₃CR1 axis as a promising therapeutic target to mitigate reperfusion-related injury in STEMI.
