S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Public Health Xxxx (XXxXX) XXX

journal homepage: www.elsevier.com/locate/puhe

Contents lists available at ScienceDirect

Public Health

Letter to the Editor

Has SARS-CoV-2 evolved and adapted to circulate at high

temperatures?

We read with interest the article of Tripathi et al.! who
concluded that low temperatures and low sunlight may be impor-
tant risk factors for boosting severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infectivity, especially in the northern
hemisphere. This finding is in keeping with other previous studies,
summarised in the meta-analysis of Majumder et al.,” and reporting
a significant inverse correlation between air temperature and inci-
dence of COVID-19. Nonetheless, SARS-CoV-2 has undergone a
considerable genetic evolution over time, accumulating a kaleido-
scope of mutations that may have dramatically altered its biological
properties,” such as vulnerability and/or resistance to high air tem-
peratures. To explore this phenomenon further, we investigated
SARS-CoV-2 infectivity in the province of Verona (Italy) during
the month of July of the first three pandemic years (i.e. 2020,
2021 and 2022).

The daily number of new COVID-19 diagnoses in the province of
Verona between July 127 of the years 2020, 2021 and 2022 was
retrieved from the database of the Regional Healthcare Service*
whilst the mean daily air temperature during the same period in
the same area was downloaded from an official Italian meteorological
website.” The study was conducted in accordance with the Declara-
tion of Helsinki under the terms of relevant local legislation. This anal-
ysis was based on electronic searches in open and publicly available
repositories such that no informed consent or Ethical Committee
approval was necessary.

The results of our analysis are summarised in Fig. 1. The mean
July air temperature in Verona was 24 + 2°C in 2020, 25 + 2°C in
2021 and 28 + 2°C in 2022. Nonetheless, the daily number of
new COVID-19 diagnoses in the province of Verona increased
from 2.5 + 5.7 in July 2020, to 106.0 + 71.8 in July 2021, up to
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Fig. 1. The mean daily air temperature and new COVID-19 cases recorded in the province of Verona in July of the years 2022, 2021 and 2022.
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1287.4 + 509.9 in July 2022. The number of new COVID-19 diagno-
ses made in the province of Verona in July 2022 has hence
increased by 519- and 12-fold in 2022 compared with the same
month of the previous 2 years, despite the fact that the mean air
temperature has also notably increased by 18% and 15% compared
with the years 2020 and 2021, respectively.

The results of this analysis suggest that the strong evolutive
pressure placed on SARS-CoV-2 over time may have fostered the
accumulation of mutations that have contributed to evolving and
adapting the virus to circulate even at high temperatures, as in
July 2022 in Verona. Alternatively, the impact of temperature on
viral transmissibility may be relatively constant but offset by the
significant increase in infectivity with continued viral mutation
over time. Higher daily average temperatures leading to more in-
door activities and/or increased community transmission in light
of decreased preventative health measures may also be contrib-
uting factors to our observations. Regardless of the cause, these
findings have paramount public health consequences, in that
some effective preventive measures for preventing SARS-CoV-2
infection (social distancing, use of face masks, hand hygiene)
should not be abandoned even during the warmest periods of the
year, whilst healthcare administrators and policymakers shall also
consider that the number of SARS-CoV-2 infections needing hospi-
talisation may no longer decline during the hot season.
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