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            Abstract
A functional and well-balanced immune response is required to resist most infections. Slight dysfunctions in innate immunity can turn the 'friendly' host defense into an unpleasant foe and give rise to disease. Beneficial and destructive forces of innate immunity have been discovered in the urinary tract and mechanisms by which they influence the severity of urinary tract infections (UTIs) have been elucidated. By modifying specific aspects of the innate immune response to UTI, genetic variation either exaggerates the severity of acute pyelonephritis to include urosepsis and renal scarring or protects against symptomatic disease by suppressing innate immune signaling, as in asymptomatic bacteriuria (ABU). Different genes are polymorphic in patients prone to acute pyelonephritis or ABU, respectively, and yet discussions of UTI susceptibility in clinical practice still focus mainly on social and behavioral factors or dysfunctional voiding. Is it not time for UTIs to enter the era of molecular medicine? Defining why certain individuals are protected from UTI while others have severe, recurrent infections has long been difficult, but progress is now being made, encouraging new approaches to risk assessment and therapy in this large and important patient group, as well as revealing promising facets of 'good' versus 'bad' inflammation.


Key Points

                	
                  Host resistance to urinary tract infections (UTIs) is controlled by the innate immune system and immune variants can exacerbate acute and chronic infection or be protective

                
	
                  Genetic variation influences susceptibility to infectious disease and specific genetic variants distinguish patients with different forms of UTI

                
	
                  Susceptibility to acute pyelonephritis, urosepsis-associated mortality and renal tissue damage in mice is caused by single-gene deletions that dysregulate innate immune effector functions; the same genes are polymorphic in patients who are prone to acute pyelonephritis

                
	
                  Changes to Toll-like receptor 4 expression and signaling can inhibit many aspects of the innate immune response and reduce inflammation and tissue damage, resulting in asymptomatic bacteriuria

                
	
                  Integrating molecular information on bacterial virulence and host immune genetics into diagnosis and therapy is of great interest and could identify patients prone to UTIs or those in need of aggressive therapy
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                    Figure 1: Interactions between mucosal surfaces and pathogens and commensals during symptomatic UTI or asymptomatic bacterial carriage.[image: ]


Figure 2: Uroepithelial receptors for P or type 1 fimbriae.[image: ]


Figure 3: Activation of TLR4 signaling by fimbriated UPEC.[image: ]


Figure 4: Signaling pathways activated by type-1-fimbriated E. coli.[image: ]


Figure 5: Contribution of genetics to UTI susceptibility in the murine UTI model.[image: ]


Figure 6: Human polymorphisms in TLR4, CXCR1 and IRF3.[image: ]
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