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SARS-CoV-2 transmission by aerosols:
an underestimated question?
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Dear editor,

The actual pandemic caused by SARS-CoV-2 (Severe Acute
Respiratory Syndrome), an etiological agent of COVID-19
(Coronavirus Disease 2019), has already infected more than 16
million people in the world, causing about 900,000 deaths in
September 2020. The pathogen belongs to a group of micro-
organisms that infect the lower and upper airways and cause
respiratory diseases, from milder forms resembling a common
cold, to classic cases of influenza syndrome — with the symp-
toms of cough, fever, and coryza — to more serious situations,
with pneumonia and severe acute respiratory syndrome (SARS)".

Initially, it was believed that the transmission of the virus
occurred mainly through droplets and contact, considering
the transmission by aerosols restricted to specific situations of
medical practice such as nebulization, orotracheal intubation,
cardiorespiratory resuscitation, and bronchoscopy, among
others. More recent studies, however, have shown the impor-
tance of aerosol transmission outside the health environment,
including reports of virus spread in concerts, elevators, and
shopping centers”.

To understand the dynamics of transmission of SARS-CoV-2
it is necessary to differentiate between droplets and aerosols, two
vehicles for the respiratory dissemination of microorganisms
that are produced especially by speaking, coughing, or sneez-
ing. The droplets are larger than 5 micrometers. Infection may
occur when droplets reach the oral, nasal, and/or ocular mucosa
of the susceptible. It is also important to comment that when
these droplets are deposited on surfaces, they make transmis-
sion by contact possible, from fomites or the surface of a body
contaminated by the viral agent, taken later to the mucous
membranes'?. In objects made of steel and plastic, the virus
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has been stable for up to 72 hours, with high positivity for
SARS-CoV-2 in devices such as garbage cans and bed grids®.
Considering the size of the droplets and their range, distancing
of more than 1.5 meters between people, and frequent saniti-
zation of the hands (minimizing the propagation by contact),
are important guidelines in terms of biosafety".

Aerosols, with a diameter of less than 5 micrometers, are
transmitted by air. According to the physical-mathematical
foundations of fluid dynamics, such particles are carried inside a
cloud of turbulent gas and may remain suspended in the air for
long periods. In this case, the description of the phenomenon
is based on Brownian Motion behavior, which is explained by
the collisions of the particles with the suspended molecules and
fluid viscosity. Thus, a chaotic and random movement occurs
on the aerosols, which are carried by airflow, distributing them-
selves in different areas of the environment>®”. Based on what
had been described in the epidemics triggered by other coro-
naviruses, such as SARS-CoV and MERS-CoV, there already
existed suspicion that the spread of SARS-CoV-2 was occur-
ring using aerosols®”.

Given the high transmissibility of SARS-CoV-2 — espe-
cially due to the possible underestimation of virus dispersion by
aerosols*® — it is essential to review individual protection mea-
sures, in terms of the recommendation of universal use of the
NO5 respirator or equivalent (PFF2), especially in situations of
health care units treating patients with respiratory symptoms.
Furthermore, in the current context of the COVID-19 pan-
demic, and this is the proposal of the present manuscript, #he
universal use of the N95 or PFF2 respirator should be considered
Jor all healthcare professionals who provide direct care to patients

in closed environments — a characteristic of most healthcare
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institutions — due to the possibility of aerosol formation and
the low possibility of air exchange.

In addition, a cost-benefit analysis of the medical mask
(which should be replaced every three hours at the most, or
sooner if it is wet) compared to the N95 respirator is pertinent
for health care professionals, considering the time of use of this
equipment and the related costs. In fact, the availability of the
latter (N95 respirator) may even be less costly — from a purely
financial point of view — than the offer of medical masks.

It should also be considered that the number of asymp-
tomatic and pre-symptomatic patients and health profession-
als, who present SARS-CoV-2 detectable in the secretions of
the oropharynx and/or nasopharynx, allows the transmission
to those who are in the same environments, both workers and
patients. In this situation, it is imprudent to act in a risk estab-
lishment logic, limiting the use of N95 respirators or equivalent
only when it is believed that there will be an aerosol-generating
procedure in the classical ways. The risk of contagion, infection
and illness of health professionals is aggravated by these find-
ings and is associated with the time of exposure to the patient,
the degree of agglomeration in poorly ventilated places and
the quality of air in the environment'?. In fact, the existence
of (1) adequate air exchange, (2) filtration with HEPA (High-
Efficiency Particulate Arrestance) filter type decontamination
unit, (3) exhaust system and rooms with negative pressure and
(4) use by the professional of the adequate protective equip-
ment, which in this case, certainly should not be the medical
mask but the N95 respirator or equivalent (PFF2) must be
taken into consideration’.

It is worth noting, in this context of increased risk of
aerosol transmission, that investment in technologies such as
ultraviolet radiation-based air disinfectants such as UV germi-
cidal upper-room has shown good results against SARS-CoV-2.
For the general population, cloth masks are a viable option,
if it is not possible to use medical procedure masks or respi-

rators, and it is necessary to evaluate the type of cloth, the

number of layers and the presence of a filter, the change time
(every three hours or before in case of humidity), the fitting
to the nasal and mento-mandibular anatomy and water resis-
tance®'?. The use of a medical mask is currently recommended.
To improve performance and to reduce SARS-CoV-2 trans-
mission and exposure, the CDC suggests the combination of
the cloth mask covering the medical procedure mask, double
mask, or the use of respirators'.

To have good results in the control of SARS-CoV-2, (inter)
national health policymakers and administrators of health
institutions must ensure the necessary working conditions —
in primary, secondary, and tertiary health care — with (1) the
application of protocols to verify the existence of symptoms, in
the health unit workers, before the beginning of the working
day and (2) the guarantee of personal protection equipment
for the performance of care activities and high levels of vac-
cine for all. In addition, it is essential to allocate resources to
inform the population about prevention measures, the effec-
tiveness of the mask and the importance of wearing it — even
in the absence of symptoms — and the correct way to sanitize
hands, clothes, and other surfaces’. The duration of vaccine pro-
tection is not yet known and widespread vaccination to reach
an appropriate level of population-level immunity (60-70%)
will take some time. Therefore, the use of masks will have to
continue until the cessation of the pandemic. The victory over

COVID-19 will depend on these efforts.
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