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Fig. 4. The influence of prolonged exposure to all AQI components to SARS-CoV-2 mortality in Italian regions. Boxplots of seven air contaminants (namely PM2.5, PM10, O3, 
Benzene, SO2, NO2, and CO) measured in the last-5 years (2015 2019) by the Regional Agencies for Environmental Protection ARPA that contribute to the evaluation of air quality 
and show their relation with SARS-CoV-2 mortality (the SMR depicted in a coloured scale of intensity in each box). Boxes are ranked from the highest to the lowest median value 
(horizontal line in the box) per each contaminant (in mg/m3) and represent the first and fourth quartiles. Whiskers represent the maximum and minimum values excluding outliers 
(dots). The SMR colour scale is the same as in Fig. 1A. (For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

Fig. 5. The relation between SARS-CoV-2 total cases and Air Quality Index (AQI) at the provincial scale. (A) Most of the Italian provinces show a positive linear correlation
(slope 0.52, r 0.44) between the Air Quality Index (AQI) and the total number of cases (adjusted for the provincial population size). However, some provinces are evident
outliers. Those in the red set (above the trend line) show an excess of cases compared to what predicted by the linear correlation with the AQI. The only outlier in the green set
(below the trend line) shows a lack of cases compared to what predicted by the linear correlation with the AQI. (B) This is also shown in the map of the analysis of residuals (which
are the difference between the observed and predicted cases in each province). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web
version of this article.)
coronavirus and pathogens with similar respiratory effects are not
well managed.

As far as we know, this is the first study addressing this problem
within a quantitative frameworkwhich allows the evaluation of the
statistical association between pollution and SARS CoV 2 effects.
Nonetheless, we identified some limitations of our study to
improve future research on the same topic. First of all we recognize
that at a smaller scale, besides air quality, additional and strictly
local factors may have played a role in increasing the number of
total SARS CoV 2 cases in some provinces of Lombardy and North
Italy; accordingly, the correlation between pollution and epidemic
effects could reasonably include the contribution of other co
factors. This study is far from being an exhaustive and compre
hensive examination of all possible factors whichmay contribute to
aggravated viral infections in the human lower respiratory tract;
further studies could address this aspect. Lockdown measures and
travel restrictions preventing the virus diffusion could have played
a relevant role and partially account for regional differences in








