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RESEARCH QUESTIONS

What is the influence of the atmospheric aerosol, including bioaerosol (pollen/bacteria vs virus), and more in general air
pollution, in eliciting indirect systemic effects (linked to pro-inflammation and oxidation mechanisms of the lungs, and
immunology alteration processes) increasing the vulnerability of the population to COVID-19? What are the factors
discriminating indoors from outdoors (e.g., UV solar radiation, humidity, viral load)?

RATIONALE

Air pollution has been linked to acute respiratory inflammation, asthma attack, and death from cardiorespiratory
diseases by various studies. In urban areas, in particular, fine particulate matter (particles with aerodynamic diameter
less than 2.5 um, PM2.5) is considered the leading environmental health risk factor globally, causing several million
deaths per year. The atmospheric aerosol can be a concause of indirect systemic effects within the human body
associated to pro-inflammation and oxidation mechanisms in the lungs and extra pulmonary organs, as well as to
immune system alteration processes. In particular, the inflammation in the lung can interfere with mechanisms that clear
pathogens (including viruses) from our respiratory tracts.

Although uncontrolled confounding effect might have biased the results, the possibility of a detrimental effect of air
pollution and atmospheric aerosols on the prognosis of patients affected by the COVIDI9 deserves further
investigation. A 2003 study on victims of the coronavirus SARS found that patients in regions with moderated air
pollution levels (Air pollution index, API) were more likely to die than those in regions with low APIs. Although the
interpretation between SARS data and APIs remained uncertain, the possibility that exposure to air pollutants may
contribute to increase the vulnerability of the population to COVID-19 should be investigated with suitable
epidemiological and toxicological approaches.

An important point deserving further attention is related to the understanding of the physicochemical properties of
aerosol particles involved in the generation of inflammation within the human body. It is unclear what are the
toxicological mechanisms associated to aerosols possibly eliciting adverse cellular effects, such as cytotoxicity through
oxidative stress, oxygen-free radical-generating activity, DNA oxidative damage, mutagenicity, and stimulation of
proinflammatory factors. In general, the evaluation of most toxicological studies shows that the smaller the size of PM
the higher the toxicity through mechanisms of oxidative stress and inflammation and biodistribution on inhalation. This
points out at the importance to investigate ultrafine particles (particles with aerodynamic diameter smaller than 100 nm,
UFPs). However, their role has still to be clarified. Existing studies do provide evidence for short-term health effects
linked to UFP exposure like pulmonary and systemic inflammation, autonomic tone and blood pressure, which may be
at least partly independent of other pollutants concomitant exposure. Another important aspect if the chemical
composition that influences in different way ecotoxicity, cytotoxicity, and genotoxicity so that different biological
outcomes are expected even in cases of similar number and mass concentrations. In this regard, therefore, caution
should be put when translating high values of conventional aerosol metrics such as PM2.5 and PM10 mass
concentrations (which do not represent UFPs but include bioaerosol, pollen and fungal spores) into an inflammatory
condition, potentially increasing vulnerability of the population. Finally, technological shortcomings should be
considered, as current measurement techniques are hampered by the difficulty to capture spatiotemporal scales relevant
for the considered processes without inducing any artifacts. Only a strong collaboration between traditionally different
aspects of science, and in particular virologists, epidemiologists, toxicologists, acrosol scientists and technologists, and
meteorologists, can properly answer the question.
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