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Abstract

The rapid emergence and subsequent global dissemination of SARS-CoV-2 disease (COVID-19) has resulted in over 4 million cases

worldwide. The disease has a marked predilection for adults, and children are relatively spared. Understanding the age-based differences

in pathophysiological pathways and processes relevant to the onset and progression of disease both in the clinical course and in

experimental disease models may hold the key to the identification of therapeutic targets. The differences in the clinical course are

highlighted by the lack of progression of the SARS-CoV-2 infection beyond mild symptoms in a majority of children, whereas in adults the

disease progresses to acute lung injury and an acute respiratory distress syndrome (ARDS)-like phenotype with high mortality. The

pathophysiological mechanisms leading to decreased lung injury in children may involve the decreased expression of the mediators

necessary for viral entry into the respiratory epithelium and differences in the immune system responses in children. Specifically,

decreased expression of proteins, including angiotensin-converting enzyme 2 (ACE2) and Transmembrane Serine Protease 2 (TMPRSS2)

in the airway epithelium in children may prevent viral entry. The immune system differences may include a relative preponderance of

CD4+ T cells, decreased neutrophil infiltration, decreased production of proinflammatory cytokines, and increased production of

immunomodulatory cytokines in children compared with adults. Notably, the developing lung in children may have a greater capacity to

recover and repair after viral infection. Understanding the relative contributions of the above processes to the protective phenotype in

the developing lung can guide the trial of the appropriate therapies in adults.
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