Co-pathogens causing respiratory infections in patients with SARS-CoV-2 in Bulgaria
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Abstract 
Statement of the Problem:  Coinfections with SARS Co-2 and bacterial, fungal, or viral pathogens can worsen the clinical condition and pose challenges to the disease's diagnosis, treatment, and prognosis.  This study aims to determine the prevalence and clinical significance of co-infection with SARS-Co-2 and another respiratory pathogen in Bulgaria.Methodology & Theoretical Orientation:  Nasopharyngeal swabs from patients with confirmed SARS-CoV-2 infection were prospectively collected from both inpatients and outpatients, with female patients being 55% and male patients being 45%, respectively, and patient ages varied from 45 days to 98 years. RT-PCR was used to detect SARS-Co-2, 8 common respiratory viruses - respiratory syncytial virus(RSV), human metapneumovirus(HMPV), parainfluenza viruses(PIV)1/2/3, rhinoviruses(RV), adenoviruses(AdV), bocaviruses(BoV) and 4 seasonal coronaviruses:  OC43, NL63, 229E, and HKU-1. Capillary electrophoresis was used for the detection of three bacterial co-pathogens: Mycoplasma pneumonia(MP), Chlamydophila pneumonia(ChP), and Haemophilus influenza(HI).
[bookmark: _GoBack]Results: From August 2021 to early May 2022, clinical samples from 337 SARS-CoV-2 positive patients were tested for the presence of respiratory co-pathogens, with 42 co-infections detected. Those involving bacterial pathogens were n=23(54.8%) and those involving viral pathogens were n=14(33.3%). The order of evidence of co-pathogens was: HI(n=20; 47.6%), RSV(n=4, 9.5%), ChP(n=3,7.1%), AdV(n=3;7.1%), HI+RSV(n=3;7.1%), BoV(n=2,4;8%), HMPV(n=1;2.4%),PIV-3(n=1;2.4%), RV(n=1;2.4%), HKU-1(n=1;2.4%), NL63(n=1;2.4%), HI+AdV(n=1;2.4%) and HI+PIV2 (n=1;2.4%). Children aged 6-16 years and patients over 65 years had the highest rate of co-infections (37.5%/18.2%). Of the co-infected patients, 32(76%) were hospitalized and three(7.1%) had a fatal outcome. The deaths were in patients co-infected with a bacterial pathogen and SARS-CoV-2.Conclusion & Significance: In patients positive for SARS-Co-2, the frequency of co-infections with a bacterial pathogen prevailed over that with a viral one. Due to the large proportion of antibiotic-treated patients(83%) with complications due to COVID-19 and the risk of the emergence of resistant strains, timely diagnostics aimed at identifying co-pathogens is of particular importance, which would help in the correct and timely treatment of patients.
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