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            Abstract
The complement system plays a key role in pathogen immunosurveillance and tissue homeostasis. However, subversion of its tight regulatory control can fuel a vicious cycle of inflammatory damage that exacerbates pathology. The clinical merit of targeting the complement system has been established for rare clinical disorders such as paroxysmal nocturnal haemoglobinuria and atypical haemolytic uraemic syndrome. Evidence from preclinical studies and human genome-wide analyses, supported by new molecular and structural insights, has revealed new pathomechanisms and unmet clinical needs that have thrust a new generation of complement inhibitors into clinical development for a variety of indications. This review critically discusses recent clinical milestones in complement drug discovery, providing an updated translational perspective that may guide optimal target selection and disease-tailored complement intervention.
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                    Fig. 1: Simplified scheme of the complement cascade with disease-relevant effector functions and major drug target classes.[image: ]


Fig. 2: Examples of acute or transient complement-mediated disorders with currently evaluated treatment strategies.[image: ]


Fig. 3: Examples of chronic complement-mediated disorders with currently evaluated treatment strategies.[image: ]
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Glossary
	Pattern recognition receptors
	
                  A wide spectrum of soluble or membrane-bound proteins present on cells of the innate immune system that specifically recognize molecular signatures derived from the surface or interior of microbial cells, termed pathogen-associated molecular patterns, or distinct structures on artificial surfaces or altered host cells, termed damage-associated molecular patterns, to trigger a proinflammatory response that aims to respectively contain the microbial challenge or a maladaptive inflammatory response that may lead to tissue damage.

                
	Constrained peptides
	
                  A new class of peptide molecules whose supramolecular structure is constrained into a particular conformation via intramolecular covalent bonds that endow these peptides with biochemical and/or physicochemical properties amenable to drug development.

                
	RNA aptamers
	
                  Single-stranded RNA-based biopolymer sequences selected from a large, random sequence pool by virtue of their ability to bind a molecular target with high selectivity.

                
	Biosimilars
	
                  Biomedical products, such as a therapeutic antibody, that share a high degree of structural and functional similarity with a product that is already clinically approved. Similar to small-molecule generic drugs, biosimilars are typically introduced once the patent protecting the original medicinal product expires.

                
	Breakthrough haemolysis
	
                  The transient increase of markers of intravascular haemolysis (that is, elevated lactate dehydrogenase levels and decreased haemoglobin) in patients receiving treatment designed to abrogate intravascular haemolysis. Typically, breakthrough haemolysis is attributed either to pharmacokinetic or pharmacodynamic issues.

                
	HexaBodies
	
                  Engineered therapeutic antibodies with strong complement-mediated cytotoxic potential due to their increased propensity to form hexameric clusters on target surfaces such as cancer cells.
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