Targeting C-C motif chemokine receptor 6 with PF-07054894 in COPD
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Introduction. Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of death globally with approximately 480 million reported cases in 2020. Current COPD therapies fail to reduce airway obstruction in most patients and cause adverse effects, necessitating the need for better therapies. C-C motif chemokine receptor 6 (CCR6) is implicated in several inflammatory diseases and is detected in the airways of COPD patients. However, no in vivo studies of CCR6 in COPD have assessed changes in lung function or explored the potential for therapeutic targeting of CCR6 in COPD.
Aims. To determine the effects of administering the novel CCR6 inhibitor, PF-07054894, to the lungs in a porcine pancreatic elastase (PPE)-induced model of COPD, and to characterise the roles of CCR6 in inflammation and airway obstruction.
Methods. Six-week-old, male, wild type, BALB/c mice (n=8/group) were treated with 50µL of PPE (0.25IU) or PBS intranasally. Mice were treated with PF-07054894 (5mg/kg) or vehicle (PBS [2% dimethyl sulfoxide]) intranasally from day 7, 3 times per week, for 2 weeks. Intranasal treatments were administered under isoflurane anaesthesia (3% isoflurane, 2.0L/min O2). At the endpoint (day 21), several lung function parameters were measured using a FlexiVent FX1 apparatus (SCIREQ), airway inflammation assessed in bronchoalveolar lavage fluid, and immune cells analysed in lung and bone marrow cell suspensions by flow cytometry.
Results. Treatment with PF-07054894 had no effects on airway and tissue inflammation, however, it robustly reduced PPE-induced increases in hysteresis (P = 0.0019) back to baseline levels. PF-07054894 treatment also resulted in close to statistically significant reductions in Newtonian resistance (P = 0.0813), respiratory system resistance (P = 0.0693) and elastance (P = 0.0723).
Discussion. Targeting CCR6 with PF-07054894 improved lung function in PPE-induced COPD but had no effects on inflammation in the airways, lungs, and bone marrow. These data highlight the need for greater exploration of the potential of CCR6 inhibition in the treatment of COPD.
