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		Abstract

		Background: Current management of febrile children aims to distinguish the minority with bacterial infection from the majority with viral illness. The Personalized Risk assessment in Febrile illness to Optimise Real-life Management (PERFORM) multi-country observational study aimed to understand the microbiological causes of febrile illness in European children through comparison of molecular pathogen detection and assignment of illness based on current clinical practice.

Methods: Centralized molecular tests (CMT) for 19 respiratory and 27 blood pathogens were evaluated in all children with available samples. Each child was assigned to a standardized diagnostic category, based on retrospective review of clinical data, including 'best practice' local microbiological investigations, and blinded to results from CMT.

Findings: Of 4,334 febrile children, 608(14%) were classified as having definite bacterial infection (DB), 447(10%) as having definite viral infection (DV), the remaining 3,289(76%) had uncertain etiology. Additionally 944 controls were included. 

CMTs detected blood bacteria more frequently in DB than DV cases for N. meningitidis (odds ratio (OR): 3.37, 95% confidence interval (CI): 1.92–5.99), S. pneumoniae (OR: 3.89, 95%CI: 2.07–7.59), Group A Streptococcus (OR: 2.73, 95%CI: 1.13–6.09) and E. coli (OR: 2.7, 95%CI: 1.02–6.71). 

Respiratory Viruses were more common in febrile children than controls, but only influenza A, Influenza B and RSV were more common in DV than DB cases (OR and 95%CI for detection in DB vs DV cases 0.25 [0.11-0.46], 0.12 [0.02-0.37] and 0.16 [0.06-0.36] respectively). Two of 16 blood viruses were detected more often in DV than DB cases - enterovirus and EBV (OR and 95%CI for detection in DB vs DV cases 0.43[0.23-0.72] and 0.71[0.56-0.90] respectively). 

Combined local diagnostics and CMT detected blood viruses in 56% of DB cases, and respiratory viruses in 25%. Detection of a virus in blood or respiratory swabs were poor predictors for ruling-out bacterial infection, with predictive values of 0.64 and 0.68 respectively.

Interpretation: Viruses are detected in a high proportion of patients with bacterial infection. The data challenge the concept that bacterial and viral infections are separate pathological events  that should be managed with a corresponding dichotomous approach. The sensitivity and specificity of pathogen detection as snapshots were insufficient to determine the most appropriate clinical intervention, including the need for antibiotics and highlights the need for new approaches to managing febrile children.

Funding Information: PERFORM was funded by the European Union’s Horizon 2020 program under GA No 668303. Enrolment of patients in UK was supported by NIHR Biomedical Research Centres at Imperial College London, and Newcastle.

Declaration of Interests: None declared.

Ethics Approval Statement: Ethical approval was obtained at the coordinating site (Imperial College London, 16/LO/1684) and separately at each participating center, using a consortium-wide clinical study protocol. All patients were recruited with informed parental consent, and assent from older children.
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