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The time evolution of the Covid-19 death cases exhibits several distinct episodes since the start of

the pandemic early in 2020. We propose an analysis of several Southern Europe regions that

highlights how the beginning of each episode correlates with a strong increase in the

concentrations level of pollution particulate matter smaller than 2.5 µm (PM2.5). Following the

original PM2.5 spike, the evolution of the Covid-19 spread depends on the (partial) lockdowns and

vaccinate races, thus the highest level of confidence in correlation can only be achieved when

considering the beginning of each episode. The analysis is conducted for the 2020-2022 period at

different locations: the Lombardy region (Italy), where we consider the mass concentrations

measurements obtained by air quality monitoring stations (µg.m

-3

), and the cities of Paris (France),

Lisbon (Portugal) and Madrid (Spain) using in-situ measurements counting particles (cm

-3

) in the

0.5-2.5 µm size range obtained with hundreds of mobile aerosol counters. The particle counting

methodology is more suitable to evaluate the possible correlation between PM pollution and

Covid-19 spread because we can better estimate the concentration of the submicronic particles

compared with a mass concentration measurement methodology which would result in skewed

results due to larger particles. Very fine particles of lesser than one micron go deeper inside the

body and can even cross the alveolar-capillary barrier, subsequently attacking most of the organs

through the bloodstream, potentially triggering a pejorative systemic inflammatory reaction. The

rapidly increasing number of deaths attributed to the covid-19 starts between 2 weeks and one

month after PM events that often occur in winter, which is coherent with the virus incubation time

and its lethal outcome. We suggest that the pollution by the submicronic particles alters the

pulmonary alveoli status and thus significantly increase the lungs susceptibility to the virus.
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