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Epidemiology, Mechanisms, and Clinical Challenges of

Respiratory Syncytial Virus Co-infections in Children

HUANG Hongyuan ®, CHEN Huilian ®, QIAO Lina @A. Department of Pediatrics, West China Second
Hospital, Sichuan University, Chengdu 610041, China
A Corresponding author, E-mail: giaolina@scu.edu.cn

[Abstract] Respiratory syncytial virus (RSV) infection remains a leading cause of respiratory illness in infants and
young children worldwide, with no widely available specific treatment. Advances in diagnostic technologies have
increased the detection rate of RSV co-infections, but their impact on disease outcomes remains controversial. This work
examines the epidemiological characteristics, clinical implications, and potential mechanisms of RSV co-infections.
Findings indicate that RSV co-infections with bacteria or adenoviruses lead to more severe clinical symptoms and more
complex treatment, while co-infections with other viruses may prolong illness without increasing severity. The specific
mechanisms underlying RSV co-infections are still poorly understood. In recent years, significant breakthroughs in RSV
vaccine and long-acting monoclonal antibody development have provided new tools for active prevention. Future
research should focus on clarifying the molecular mechanisms of co-infections, developing targeted therapeutic drugs and

vaccines, and optimizing diagnostic and treatment strategies to reduce the incidence and mortality of RSV-related

diseases.
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Fig 1 Schematic diagram of the potential role of RSV and bacterial coinfection in increasing disease severity

A, Cotransmission of bacterial-virus complexes; B, damage to respiratory epithelial cells by RSV-associated cytokines; C, increased bacterial colonization and

adhesion in RSV-infected host cells; D, host cell immune response after RSV infection; E, interaction between RSV and bacteria during host colonization and infection.
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Fig 2 Diagram illustrating possible mechanisms of virus-virus co-
infection
A, Formation of an antiviral state; B, inhibition of viral replication between
viruses; C, alteration of the host environment; D, bystander protective effects

induced by cellular immunity.
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Fig 3 Proposed outpatient and emergency diagnostic and therapeutic algorithm for RSV co-infection
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Table 1 Comparison of conventional active and passive RSV immunization strategies

Factor RSVpreF/ Abrysvo Clesrovimab/ Enflonsia Nirsevimab/ Beyfortus Palivizumab/ Synagis
Category Bivalent stabilized prefusion F Long-acting monoclonal antibody Long-acting monoclonal Traditional monoclonal
glycoprotein antigen antibody antibody
Target population Pregnant individuals at 32-36 All healthy infants entering their first All healthy infants entering A limited subset of high-risk
weeks of gestational age RSV season, and high-risk infants their first RSV season, and infants
high-risk infants
Dose & schedule Single 120 pg intramuscular  Single intramuscular injection of 50 Single 105 g intramuscular Monthly intramuscular

injection

Protective duration ~ Highly effective in the first 3
months of life, with efficacy
persisting but significantly

waning by 6 months

Co-infection impact ~ Reduced the risk of RSV-

associated hospitalization with composite hospitalization rate for
RSV with SARS-CoV-2 or influenza
hMPV) by 69% within 90 days decreased by 91% "

coinfections (e.g., influenza,

and 57% within 180 days after
birth !

mg for infants < 5 kg ;
Single intramuscular injection of 100

mg for infants = 5 kg
Approximately 5 months

Within 150 days post-vaccination, the In cohorts with specific

injection injections of 15 mg/kg for up
to 5 doses during the RSV
season

Approximately 5 months Approximately 20-25 days per
dose

Reduced hospitalization rates
coinfections (RSV+influenza, for RSV+influenza by 45%,
RSV+RYV), hospitalization risk though reductions for

was reduced by 80% ** RSV+hMPV or RSV+RV were
not statistically significant'*”
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