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Dear Editor
We have recently read the reports from Zhu et al. (2020) and from
Ogen (2020), suggesting a possible relationship between some air pollutants (i.e. PM2.5, PM10, CO, NO2, and O3) and SARS-CoV-2 infection
rates. Such results are somewhat consistent with previous evidence
that higher concentrations of air pollutants may be closely related to
higher occurrence of respiratory infections caused by human pathogens,
both as long-term and short-term exposures (Ciencewicki and Jaspers,
2007; Horne et al., 2018). Since COVID-19 endemic areas in China and
in Italy are industrial areas being included among the most polluted in
the developed countries, the plausibility of such a relationship may be

particularly compelling, with subsequent signiﬁcant implications for
control and prevention of SARS-CoV-2 infection.
However, we think that a link between SARS-CoV-2 infection and
pollution deserves some comments, as we believe that the proposal of
such a link may be confounded by a number of factors. First of all, conﬁrmed COVID-19 cases are only a proxy for the true SARS-CoV-2 infection incidence rate, as most asymptomatic cases or patients with very
mild symptoms might not be tested and remains unidentiﬁed (Baud
et al., 2020).
Second, as notiﬁcation procedures may be complicated by a certain
time lag, determined by the time requested to ascertain the true status
of cases, it is possible that the notiﬁcation day may fall well outside the
real and more appropriate infection time lapse (i.e. onset of symptoms),
with further consequences on the analyses (Hellewell et al., 2020).
Third, highly polluted areas in China and in Italy are characterized by
higher rates of human interaction, particularly in the workplace, health
and commercial facilities, and by a higher proportion of international
travelers. Interestingly, the Italian region of Lombardy had common
trading and industrial interests with the Wuhan area of China, being
in its turn extensively interconnected with nearby regions of Emilia Romagna, Veneto and Piedmont, all of them from the highly polluted area

Fig. 1. Daily average PM10 concentration in Emilia Romagna Region during the lockdown (February 25th to April 24th, 2020). PM10 values decreased from 55.2 ± 1.4 μg/m3 to 22.4 ± 0.7
μg/m3 (Note: Bo = Bologna; FC = Forlì-Cesena; FE = Ferrara; MO = Modena; PC = Piacenza; RA = Ravenna; RE = Reggio Emilia; RI = Rimini; PR = Parma).
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Fig. 2. Daily notiﬁcation rates of COVID-19 conﬁrmed cases, comparing in Lag0–7, 0–14, 0–21, the timeframe 28/03–30/03, characterized by a sudden surge of PM10 concentrations, with
previous and following days.

of the Po river Valley, and all as well deeply involved in the SARS-CoV-2
epidemic (Guzzetta et al., 2020). As a consequence, the higher notiﬁcation rates may have been simply due to an earlier and unnoticed spreading of the initial outbreak from mainland China, with a late diffusion to
other Italian regions.
Last, but not least, it should be stressed that lockdown measures are
signiﬁcantly affecting air pollutants, reducing their daily concentrations.
The clearance of air pollutants requires some time after the start of the
lockdown (see actual data on PM10 from Emilia Romagna in Fig. 1)
(Tobías et al., 2020); moreover, during the lockdown period the overall
notiﬁcation rate is similarly expected to fall (Guzzetta et al., 2020). We
could therefore speculate that we are observing a correlation rather
than a causation. Interestingly, during the lockdown phase (more precisely, between March 28th and March 30th), Emilia Romagna region
showed a sudden surge of air particulate apparently unrelated with
human activities. However, no increases in daily notiﬁcation rates
were clearly noticeable when comparing the suspected timeframe
with the immediately previous (March 25th–27th) and subsequent
(March 31st–April 2nd) timeframes, in lags 0–7, 0–14 days, and 0–21,
as otherwise suggested by Zhu et al. (2020) (Fig. 2).
In conclusion, we suggest that a more appropriate way in dealing
with and understanding the relationship between air pollution and
SARS-CoV-2 infection incidence rates may occur comparing geographical areas characterized by similar socio-economic development, but
strikingly different environmental status (e.g. highly polluted areas versus those with low pollution levels).
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