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    ABSTRACT
The pathogenesis of SARS-CoV-2 in the context of a specific immunological niche is not fully understood. Here, we used a golden Syrian hamster model to systematically evaluate the kinetics of host response to SARS-CoV-2 infection, following disease pathology, viral loads, antibody responses, and inflammatory cytokine expression in multiple organs. The kinetics of SARS-CoV-2 pathogenesis and genomewide lung transcriptome was also compared between immunocompetent and immunocompromised hamsters. We observed that the body weight loss was proportional to the SARS-CoV-2 infectious dose and lasted for a short time only in immunocompetent hamsters. Body weight loss was more prominent and prolonged in infected immunocompromised hamsters. While the kinetics of viral replication and peak live viral loads were not significantly different at low and high infectious doses (LD and HD), the HD-infected immunocompetent animals developed severe lung disease pathology. The immunocompetent animals cleared the live virus in all tested tissues by 12 days post-infection and generated a robust serum antibody response. In contrast, immunocompromised hamsters mounted an inadequate SARS-CoV-2 neutralizing antibody response, and the virus was detected in the pulmonary and multiple extrapulmonary organs until 16 days post-infection. These hamsters also had prolonged moderate inflammation with severe bronchiolar-alveolar hyperplasia/metaplasia. Consistent with the difference in disease presentation, distinct changes in the expression of inflammation and immune cell response pathways and network genes were seen in the lungs of infected immunocompetent and immunocompromised animals. This study highlights the interplay between the kinetics of viral replication and the dynamics of SARS-CoV-2 pathogenesis at organ-level niches and maps how COVID-19 symptoms vary in different immune contexts. Together, our data suggest that the histopathological manifestations caused by progressive SARS-CoV-2 infection may be a better predictor of COVID-19 severity than individual measures of viral load, antibody response, and cytokine storm at the systemic or local (lungs) levels in the immunocompetent and immunocompromised hosts.
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