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Editorial on the Research Topic 


Viruses and immune response in pediatric infection


The occurrence of many infectious diseases in children is directly related to initial viral infection, while the immune response against viral Infections is responsible for subsequent pathophysiological changes (Getts et al., 2013). Children differ greatly from adults with respect to their susceptibility to viruses and the kind of immune reaction they elicit (Prendergast et al., 2012). Infants usually represent a critical window when they are exposed to different environments, and viral infection can regulate the maturity of immunocytes and even remodel the function of their immune system (Renz and Skevaki, 2021). This means that innate immunity evolves during development from neonates through adults (Schreurs et al., 2021), for example, weaker interferon responses that may explain their increased susceptibility to viral infections. Among those, a very typical disease is biliary atresia (BA). BA has been recognized as a virus-induced autoimmune disease (Mack, 2007), in which infection by viruses, especially rotavirus, is often considered as the initiator in the pathogenesis. As is known, activation of NK cells is found to be up-regulated by inflammatory cytokines in an age-dependent fashion(Sundstrom et al., 2007). As NK cells gain increasing activation as mice age, they gain increasing cytotoxicity on rotavirus-infected cholangiocytes, which leads to persistent biliary injury and causes BA (Qiu et al., 2014). On the other hand, adult NK cells eliminate rotavirus-infected cholangiocytes shortly after infection, which prevents persistent rotavirus infection in bile ducts in this context. Besides BA, there are some other viral infectious diseases in children with a similar pattern of immunocyte maturation. Therefore, the special relationship between immunocyte maturation and viral infection in children requires in-depth research in future.

In this thematic Research Topic, 5 original researches of high-quality are presented to readers. The authors have studied the characteristics, treatment methods, and evidence of immune function changes in children after viral infection from different perspectives, and have pointed out future research hotspots to readers.

Although COVID-19 has become a research hotspot in the past three years, the reasons why the incidence of COVID-19 infection in children is lower than that in adults still remain unclear. Especially, very little is known about the T cell response in children with COVID-19. Russo et al. offer a novel point of view that the development of different CD4+ T cell profiles in the course of pediatric COVID-19 and manifested the possible mechanism. They showed imbalance in the CD4+ T cell compartment during pediatric COVID-19 and suggest the involvement of extracellular ATP during its induction. The researchers also point out prospectively that the mechanisms by which the purinergic signaling modulates the adaptive immune response against SARS-CoV-2 in children should be focused on. It is also necessary to define whether extracellular ATP levels could be a biomarker of severity in this disease.

Multisystem inflammatory syndrome (MIS) is a rare but very severe condition associated with COVID-19 in which different organs become inflamed, including the heart, lungs, kidneys, brain, skin, eyes, intestines, liver et al. MIS may affect children (MIS-C) or adults (MIS-A). Reis et al. performed whole exome sequencing in patients with MIS-C and further analyzed its characteristics and association with MIS-A. Their team identified the presence of 50 variants in 38 different genes, including those not previously reported (KMT2D, CFB, and PRF1, APOL1, TNFRSF13B, and G6PD). By highlighting the biological processes identified from the genes, the research helps understand which pathways are potentially compromised, opening the way for a new diagnostic and treatment system in the follow-up of patients with MIS-C.

Influenza B virus is a segmented negative-strand RNA virus, which often leads to seasonal epidemics of disease in people. It dominates influenza seasons and causes severe disease, particularly in children and adolescents, who have a higher mortality rate. Therefore, it poses a serious threat to public health and health. Ma et al. conducted a retrospective cohort study including Chinese children with influenza B virus pneumonia. They revealed a relationship between the body’s immune status and disease severity after influenza B virus infection. A very important finding is that the decreased number of CD8+ T cells and NK cells can be used as independent risk factors for predicting the severity of influenza B virus pneumonia in children. Therefore, in addition to white blood cell count and CRP, it is necessary to monitor the lymphocyte subsets of children with influenza B virus pneumonia in the early stage.

Epstein-Barr virus (EBV) is a member of the herpes virus family. People may become infected with EBV in childhood and EBV infections in children do not usually cause symptoms, or the symptoms are not distinguishable from other mild, brief childhood illnesses. Ye et al. investigated the epidemiology and infectious characteristics of EBV infection among children in Shanghai, China from 2017 to 2022. By retrospectively collecting and analyzing demographic information, diagnosis, laboratory tests and complications, they pointed out that when co-infected with EBV to other microbial pathogens, which is commonly seen, more EBV viral loading and higher level of inflammatory cytokines may present in these patients.

Acute respiratory infections (ARI) are the leading cause of death among patients under five years old. It was estimated to be responsible for around 2 million childhood deaths globally. In Li et al’s. meta-analyses and trial sequential analysis, they show evidence that dynamic procalcitonin (PCT) level is considered to be a specific infection-related biological marker to guide the rational use of antibiotics when treating ARI. They analyzed 4 Randomized Controlled Trials including 1313 patients with acute respiratory infection, and stated that PCT-guided antibiotic therapy was associated with significantly shorter length of antibiotic therapy compared with the control group. Additionally, a decreased rate of antibiotic adverse events was observed. Hence, for pediatrics with acute respiratory infection, PCT-guided treatment has the potential to decrease antibiotics exposure.

In summary, the editors of this Research Topic believe that this series of articles have provided us with Evidence-based research of viral infection related diseases in children, and expanded our understanding of the different immune responses between children and adults after viral infection. We hope that our target readers will start research in the area of discovering potential prognostic markers and propose more possible novel therapeutic methods in future.
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