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Virological assessment of hospitalized patients with COVID-2019 Roman Wölfel et al. Nature , April 1 2020 
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Virological analysis of nine cases, providing proof of active virus replication in upper respiratory tract 

tissues. Pharyngeal virus shedding was very high during the first week of symptoms (peak at 7.11 × 

108 RNA copies per throat swab, day 4). Infectious virus was readily isolated from throat- and lung-derived 

samples, but not from stool samples, in spite of high virus RNA concentration. Blood and urine never 

yielded virus. Active replication in the throat was confirmed by viral replicative RNA intermediates in throat 

samples. Sequence-distinct virus populations were consistently detected in throat and lung samples from 

the same patient, proving independent replication. Shedding of viral RNA from sputum outlasted the end 

of symptoms. Seroconversion occurred after 7 days in 50% of patients (14 days in all), but was not 

followed by a rapid decline in viral load.  
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