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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is

responsible for the global pandemic known as coronavirus disease 2019

(COVID-19). The detection of SARS-CoV-2 infection relies on real-time

reverse transcriptase polymerase chain reaction (RT-PCR), where the cycle

threshold (Ct) values indicate the number of cycles needed for detection.

Previous studies explored that prolonged viral shedding is associated with

advanced age, female gender, and co-infection with secondary pathogens.

The aim of our study is to investigate the factors contributing to prolonged

viral shedding and evaluate the clinical outcomes specifically related to the

Alpha and Omicron variants of SARS-CoV-2 in critically ill patients receiving

mechanical ventilation (MV) with nosocomial pneumonia.

Methods

This study was conducted at Taipei Veterans General Hospital in Taiwan from

May 2021 to September 2021 and April 2022 to September 2022. The study

focused on critically ill patients who were confirmed to have SARS-CoV-2

infection, required intubation with mechanical ventilation, and were

diagnosed with bacterial pneumonia.

Results

This study enrolled 94 critically ill COVID-19 patients who developed

secondary pneumonia and required intubation and intensive care unit (ICU)

care. (Figure 1)

A total of 139 bacterial cultures were obtained from respiratory specimens,

including sputum and endotracheal aspirate, in the Alpha variant group, with

59 being Stenotrophomonas species (42%), 21 being Acinetobacter species

(15%), and 16 being Pseudomonas species (12%). In comparison, 239

positive cultures were collected in the Omicron group, with 50 being

Stenotrophomonas species (21%), 50 being Acinetobacter species (21%),

and 36 being Klebsiella species (15%) (Figure 2).

The Alpha group exhibited a longer duration of SARS-CoV-2 viral shedding

(Figure 3), increased mechanical ventilation days, and extended ICU stay.

Conversely, the Omicron group demonstrated older age, higher prevalence of

comorbidities, elevated Acute Physiology and Chronic Health Evaluation II

scores, and a higher rate of in-hospital mortality (47.0% vs. 25.0%, p = 0.047).

(Table 2)

Figure 1. Study flow chart.

Table 1. Clinical characteristics of patients with different variant phenotypes.

Figure 2. Microbiology distribution between different SARS-CoV-2 variants.

Table 2. Clinical outcomes of patients according to different variant phenotypes.

Kaplan Meier survival analysis revealed that patients infected with Alpha

variant or patients treated with tocilizumab had a longer duration of viral

shedding and tocilizumab treatment was identified as a significant risk factor

associated with prolonged viral shedding via multivariate regression (Odds

ratio: 3.599, 95% CI: 1.252-10.345, p = 0.017). (Figure 3)

Figure 3. Kaplan Meier survival analysis of duration of viral shedding.

Conclusion

Our study revealed a higher in-hospital mortality rate among severe COVID-

19 patients who required MV and developed secondary pneumonia when

infected with the Omicron variant, as compared to the Alpha variant.

Furthermore, tocilizumab treatment was identified as a risk factor associated

with prolonged viral shedding.

Figure 3A.

Kaplan Meier analysis of duration

of viral shedding in different SARS-

CoV-2 variants.

Figure 3B.

Kaplan Meier analysis of duration

of viral shedding in treatment of

tocilizumab.
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