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Abstract

Coronavirus disease 2019 (COVID-19), caused by the highly transmissible severe acute respiratory
syndrome coronavirus 2 (SARS-Co V -2), has spread globally and resulted in 617,597,680 confirmed
cases and 6,532,705 deaths as of 3 October 2022. Reported transmission pathways of SARS-Co V -2
include inhalation or contact potentially infective respiratory droplets. Airborne transmission is
suggested to be an additional pathway by inhalation of aerosols containing infectious virus.

Airborne transmission of SARS-Co V -2 is important in indoor air environrnents. In hospital
settings, investigation of the possibility of airborne transmission is of utmost importance because
viral contamination of the air surrounding patients with COVID-19 and health care professionals
(HCPs) may have serious implications for outbreak control strategies. The detection of SARS-CoV-2
RNA in the air sample is a way to gain understanding of the risk of airborne transmission. A recent
systemic review showed 17.4% of air samples from close patient environrnents were positive for
SARS-Co V-2 RNA. The findings of SARS-Co V -2 RNA in air samples in different areas of hospitals
support current guidance on the universal masking in the health facility. However, studies involving
the effectiveness of active surveillance of the SARS-CoV-2 RNA in air samples to control the
transmission of COVID-19 in hospitals are limited.

Aerosol-generating procedures (AGPs) may elevate aerosol concentrations in the surrounding air
and expose HCPs to pathogens causing acute respiratory tract infection. The definition of AGPs
included intubation, noninvasive positive-pressure ventilation, tracheotomy, cardiopulmonary
resuscitation, bronchoscopy, and sputum induction. In the context of COVID-19, AGPs are
considered to be of special concern for infection control and required higher grade of personal
protective equipment. However, recent studies raised questions that AGPs are unlikely to be
associated with generation of infectious aerosol that poses a risk to HCPs. In addition, studies
comparing presence of SARS-Co V -2 RNA in air samples during different AGPs are limited.

Disinfection methods that can inactivate virus suspended in the air may contribute substantially
to reduce the transmission. Previous study showed ultraviolet C (UV -C) can efficiently inactivate up
to 99.9% of aerosolized coronaviruses.In the context of COVID-19,the installation of an upper room
UV-C irradiation device in healthcare facilities,indoor spaces that accommodate a large number of
people,or even in household settings,can be beneficial. However,studies comparing the SARS-CoV-2
RNA in air samples before and after UV-C irradiation have never been reported.

In current proposal,we aim to detect the SARS-CoV-2 RNA in the air in different areas in our
hospital.We will evaluate the effectiveness of monitoring the SARS-CoV-2 RNA in the air to control
COVID-19 transmission in our hospital. We will compare the SARS-CoV-2 RNA in the air duing
different AGPs. We will also try to demonstrate whether UV-C irradiation is an effective way to
decontaminate the air.In conclusion,we will try to determine that detection of the SARS-CoV-2 RNA
in the air is important in the hospital setting for infection control of COVID-19.



