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            Key Points

                	
                  Neutrophils are primarily produced in the bone marrow through a process that is highly dependent on granulocyte colony-stimulating factor (G-CSF). However, changes that are associated with chronic inflammation, such as psychosocial stress, hyperlipidaemia and hyperglycaemia, can stimulate extramedullary neutrophil production and increase neutrophil numbers in the blood.

                
	
                  The function of circulating neutrophils is modified by the presence of risk factors for chronic inflammation. Ageing of the host impairs neutrophil migration, whereas metabolic changes can prime neutrophils for activation.

                
	
                  The interaction of neutrophils and platelets along the luminal aspect of sites of inflammation is essential for fine-tuning neutrophil recruitment. Neutrophil secretory products, partly in conjunction with platelet-derived proteins, deliver molecular cues to stimulate secondary monocyte recruitment.

                
	
                  Neutrophils and macrophages form an intricate partnership at sites of damage. During the inflammation phase, neutrophils enhance macrophage activities that are aimed at eliminating the initiating stimulus. During the resolution phase, dying neutrophils convey an important signal that reprogrammes macrophages to promote healing.

                
	
                  Neutrophils have recently been shown to be important in chronic inflammatory diseases, including neurodegenerative diseases and atherosclerosis. Relevant mechanisms include their interplay with the monocyte lineage — for example, the enhancement of monocyte recruitment and the activation of macrophages — and their direct pro-inflammatory effects, such as release of reactive oxygen species and neutrophil extracellular traps (NETs), and neutrophil-derived proteolytic activity.

                
	
                  Neutrophil-instructed chronic inflammation can be targeted by inhibiting NET release or by breaking down NETs, by translating recent findings about neutrophil recruitment during chronic inflammation and by promoting the clearance of apoptotic neutrophils. In addition, neutrophil-derived microparticles that elicit anti-inflammatory responses represent an innovative strategy to reduce inflammation.

                


              

Abstract
Traditionally, neutrophils have been acknowledged to be the first immune cells that are recruited to an inflamed tissue and have mainly been considered in the context of acute inflammation. By contrast, their importance during chronic inflammation has been studied in less depth. This Review aims to summarize our current understanding of the roles of neutrophils in chronic inflammation, with a focus on how they communicate with other immune and non-immune cells within tissues. We also scrutinize the roles of neutrophils in wound healing and the resolution of inflammation, and finally, we outline emerging therapeutic strategies that target neutrophils.
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                    Figure 1: Metabolic changes alter neutrophil production, phenotype and function.[image: ]


Figure 2: Neutrophils work with platelets and monocytic cells.[image: ]


Figure 3: The contribution of neutrophils to atherosclerosis.[image: ]


Figure 4: Therapeutic strategies to prevent neutrophil-orchestrated chronic inflammation.[image: ]
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Glossary
	Granulopoiesis
	
                  The production of mature granulocytes from their progenitors, which predominantly occurs in the bone marrow.

                
	Hypercholesterolaemia
	
                  A condition in which there are high levels of cholesterol in the plasma. Values below 200 mg per dl are desirable.

                
	Hyperglycaemia
	
                  A condition in which an excessive amount of glucose circulates in the blood plasma. The normal range is 80–120 mg per dl.

                
	Chemokinesis
	
                  An undirected, motile response of cells that is elicited by a chemical stimulus.

                
	Neutrophil priming
	
                  A state of enhanced neutrophil reactivity induced by molecules that by themselves do not activate neutrophils, but in conjunction with a pro-inflammatory molecule enhance the responsiveness to this pro-inflammatory molecule.

                
	Healing
	
                  Repair of a defect in the absence of the replacement of damaged tissue and achieved with minimal scar tissue.

                
	Specific granule deficiency
	
                  A rare congenital immunodeficiency that is mainly caused by mutations in CEBPE (which encodes CCAAT/enhancer-binding protein-ɛ) and leads to the lack of neutrophil granule proteins, such as human neutrophil peptides and human cationic antimicrobial protein 18 (the proform of LL-37).

                
	Efferocytosis
	
                  A term that is derived from the Latin word efferre (which means 'to take to the grave' or 'to bury') and describes a process by which dead cells are removed by professional phagocytes.

                
	Scarring
	
                  A feature of sites that have experienced tissue damage. Scar tissue remains at the end of the repair process and there is no substantial replacement of damaged tissue.

                
	Regeneration
	
                  The complete replacement of damaged tissue with new cells.

                
	Neointima formation
	
                  A process that often occurs as a consequence of arterial injury, and involves the proliferation of vascular smooth muscle cells and their migration to the tunica intima, which results in the thickening of arterial walls and a decreased arterial lumen diameter.
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