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Introduction. Rheumatoid arthritis (RA) patients have twice the risk of cardiovascular disease, including heart failure [Lancet 2022;400:733-43], particularly heart failure with preserved ejection fraction marked by diastolic dysfunction. The causes of diastolic dysfunction in RA remain unclear, and current treatments offer limited cardioprotection.
Aims. This study is to advance our understanding of mechanisms and support the development of novel therapies targeting FPR2 receptor, ultimately improving survival and quality of life for patients with this serious complication.
Methods. To address the clinical gap in RA-related diastolic dysfunction, we characterised the K/BxN F1 mouse model [PNAS 2021;118:e2020385118], which develops diastolic dysfunction ~4 weeks post-arthritis onset. Focusing on the annexin A1 (AnxA1)/FPR2 pro-resolving pathway, we found echocardiographic changes correlated with immune infiltration and fibroblast proliferation. Daily hrAnxA1 (1 µg, s.c.) halted or reversed dysfunction, linked to reduced fibroblast activation and M2-like macrophage polarisation. K/BxN F1 mice also showed increased lung wet-to-dry weight ratios, indicating heart-failure-associated pulmonary edema. To address heart and lung dysfunction in inflammatory arthritis, we then developed a novel model: arthritic mice on a high-homocysteine diet, exhibiting both cardiac and lung dysfunction [EMBO Mol Med 2025; 17:1153-1183]. Two small molecules were tested, BMS986235 (FPR2-selective) and Compound 43 (dual FPR1/2 agonist), given daily from week 4 (3 mg/kg and 10 mg/kg orally, respectively).
Results. Treatment of mice with BMS986235 prevented diastolic dysfunction and restored lung compliance. These tissue-specific effects were secondary to reduced neutrophil infiltration, modulation of fibroblast (heart) as well as attenuation of monocytes/macrophages (lung) numbers and activation. In contrast, Compound 43 failed to prevent lung compliance loss and promoted inflammatory monocyte and pro-fibrotic macrophage accumulation in the lung, downstream FPR1-mediated CCL2-dependent monocyte chemotaxis and activation.
Discussion. This study suggests that application of selective FPR2 agonists adds value to non-selective FPR agonist for the development of effective therapies to mitigate two life-changing comorbidities of inflammatory arthritis.
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