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razor of Ockham (1285-1347)?
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Non sunt multiplicanda entia 
sine necessitate

After the rapid spread of coronavirus-19
infectious disease (COVID-19) worldwide
between February and  April 2020, with a
total of 5,267,419 confirmed cases and
341,155 deaths as of May 25, 2020,1 in the
last weeks we are observing a decrease in
new infections in European countries, and
the confirmed cases are not as severe as in
the past, so much so that the number of
patients transferred to intensive care for the
worsening of the systemic and pulmonary
disease is dramatically decreasing.

In Italy, the lockdown of social and
work activities begun on March 10th, 2020;
following a decrease of new confirmed
COVID cases, on May 4th there was a par-
tial opening of these activities without any
impact on the trend on new confirmed
cases. Indeed, the epidemic curve has been
constantly bending from 6,557 on 21st May
to 300 new cases on 25th May.
Furthermore, currently most of admitted
COVID-19 cases appear paucisymptomatic
or mild to moderate infections, and the
number of COVID-19 patients in intensive
care is stably decreasing.2

At the beginning of the epidemic, the
number of secondary infections (R0) pro-
duced by a COVID-19 case in a population
where everyone is susceptible ranged from
2 to 2.5.3 By using the formula 1- (1/R0) was
possible to estimate that the minimum
(‘critical’) level of population immunity,
acquired via vaccination or naturally-
induced (i.e. after recovery from COVID-
19), to halt the spread of infection in that
population should be around 60%.  

Where are we now? According with the
literature,4 acute antibody responses to
SARS-CoV-2 occur in almost all patients
with COVID-19, even though the neutralis-
ing activity of these antibodies is under
investigation. The seroprevalence surveys
in Europe are ongoing, with limited data. In
Lombardy region in Italy, that was the cen-
ter of a dramatic cluster of COVID-19
infections, a seroprevalence survey on
about 66,000 persons, healthcare workers
and citizens on quarantine, evidenced a
seroprevalence of 13.6%;5 however, lower

seroprevalence, i.e. less than 5%, are esti-
mated in south of Italy (personal data).
Therefore, the herd immunity still seems
very far away.

What is clear, is the progressive
decrease in the incidence of new COVID-
19 cases after the implementation of lock-
down strategies in different countries, espe-
cially in Europe. What is less clear, is the
persistence of this decrease, albeit slower,
after the “opening” of social and work
activities, as occurred in Italy, in spite of
more opportunities for sharing SARS-CoV-
2 infection following the loosening of lock-
down measures. Furthermore, this decrease
is not affected by the daily number of
nasopharyngeal swabs, that are indeed
increased in the last weeks. Moreover, the
number of severe cases requiring intensive
care is decreasing with less bed occupied in
intensive care by COVID-19 patients.2 Of
note, during the dramatic increase of
COVID cases, the need for intensive care
beds pushed the regional health authorities
to open new intensive care facilities. 

What causes this change of course of
the epidemic? Epidemics typically have a
rapid increase, a peak with a stationary
phase and a decrease that depends on the R0

reduction or the attainment of a herd immu-
nity. Then the epidemic shuts down.

A possible explanation of the decrease
of new confirmed and of less severe
COVID-19 cases could be the effect of the
lockdown that reduced the occurrence of at
risk contacts, i.e. less COVID-19 cases and
less severe ones (older people are more
prone to be compliant to lockdown meas-
ures). However, this does not totally explain
why an increase of cases did not occur after
the loosening of restrictive measures. 

Another likely explanation is the effect
of environmental factors, i.e. humidity, tem-
perature and Ultra Violet (UV) on SARS-
CoV-2. The role of environmental factors
on COVID-19 spread is actually controver-
sial. Recently, two studies have led to dif-
ferent conclusions: higher temperature,
pressure, and UV may be associated with
less COVID-19 prevalence and humid cli-
mates and summer weather will not sub-
stantially limit pandemic growth.6,7
However, there is no evidence that higher
temperatures may modify virulence and
pathogeniciy of SARS-CoV-2.

More recently, a new insight in the
immune response to coronaviruses has led
to the detection of SARS-CoV-2-reactive
CD4+ T cells in ~40-60% of individuals
that were unexposed to SARS-CoV-2, sug-
gesting cross-reactive T cell recognition
between circulating ‘common cold’ coron-
aviruses, i.e. HCoV-OC43, HCoV-HKU1,
HCoV-NL63, and HCoV-229E, to varying

degrees and SARS-CoV-2.8 Six different
unexposed donors with IgG against “com-
mon cold” coronaviruses had indeed SARS-
CoV-2-reactive CD4+ T cells, demonstrat-
ing that the cross-reactivity is relatively
widely distributed.8 Virologists are claiming
that there is no evidence of SARS-CoV-2
mutations causing less virulence and
change of pathogenicity,9 therefore, bending
the epidemic curve could be simply the
effect of progressive exhaustion of people
susceptible to infection either due to a
COVID-19 infection or for previous/recent
“common cold” coronaviruses’ infections. 

We have no certainty on how SARS-
CoV-2 pandemic will evolve in the coming
months. However, instead of concentrating
most of the efforts on “unlikely” therapies,
such as the case of hydroxychloroquine,10 it
would be better to know how the immune
response to this virus develops and how
previous exposures to “old” coronavirus
can influence the immunity of the popula-
tion against SARS-CoV-2.

References
1. WHO. WHO Coronavirus Disease

(COVID-19) Dashboard. Available
from: https://covid19. who.int/gclid
=EAIaIQobChMIyJ2um_TO6QIVFYb
VCh0zRQ0GEAAYASAAEgLYDvD_
BwE  (last accessed on May 25, 2020)

2. Italian Ministry of Health. Covid-19 -
Situazione in Italia. Available from:
http://www.salute.gov.it/portale/nuovo-
coronavirus/dettaglioContenutiNuovoC
oronavirus.jsp?area=nuovoCoronavirus
&id=5351&lingua=italiano&menu=vu
oto (last access on May 25, 2020)

                             Infectious Disease Reports 2020; volume 12:8647

Correspondence: Nicola Petrosillo, National
Institute for Infectious Diseases “L.
Spallanzani”, IRCCS, Via Portuense 292,
00149 Rome, Italy. 
Tel +39.0655170432 - Fax +39.0655170486.
E-mail: nicola.petrosillo@inmi.it

Key words: SARS-CoV-2; COVID-19;  com-
mon cold; herd immunity.

Received for publication: 29 May 2020.
Accepted for publication: 29 May 2020.

This work is licensed under a Creative
Commons Attribution-NonCommercial 4.0
International License (CC BY-NC 4.0).

©Copyright: the Author(s), 2020
Licensee PAGEPress, Italy
Infectious Disease Reports 2020; 12:8647
doi:10.4081/idr.2020.8647



                                  [Infectious Disease Reports 2020; 12:8647]                                                    [page 23]

3. Petrosillo N, Viceconte G, Ergonul O, et
al. COVID-19, SARS and MERS: are
they closely related? Clin Microbiol
Infect 2020;S1198-743X:30171-3

4. Long QX, Liu BZ, Deng HJ, et al.
Antibody responses to SARS-CoV-2 in
patients with COVID-19.  Nat Med
2020 Apr 29. doi: 10.1038/s41591-020-
0897-1.

5. Corriere della Sera. Coronavirus
Lombardia, «Solo il 10-20% in contatto
con il virus, tanti ancora a rischio».
Available from:  https://milano.corrie-
re.it/notizie/cronaca/20_maggio_15/cor
onavirus-lombardia-solo-10-20percen-
to-contatto-il-virus-tanti-ancora-
rischio-a308133a-96e3-11ea-a66c-

1f6181297d24.shtml (last accessed on
May 25, 2020)

6. Baker Rem Yang W, Vecchi GA,
Metcalf CJE, Grenfell BT. Susceptible
Supply Limits the Role of Climate in
the Early SARS-CoV-2 Pandemic.
Science 2020 May 18. 

7. Takagi H, Kuno T, Yokoyama Y, et al.
Higher Temperature, Pressure, and
Ultraviolet Are Associated with Less
COVID-19 Prevalence: Meta-
Regression of Japanese Prefectural
Data. Available from: https://www.
medrxiv.org/content/10.1101/2020.05.0
9.20096321v1 

8. Grifoni A, Weiskopf D, Ramirez SI, et
al. Targets of T cell responses to SARS-

CoV-2 coronavirus in humans with
COVID-19 disease and unexposed indi-
viduals. Cell 2020. doi: https://doi.org/
10.1016/j.cell.2020.05.015. 

9. Cyranoski D. Profile of a Killer: The
Complex Biology Powering the
Coronavirus Pandemic. Nature 2020;
581:22-6.

10. Mehra MR, Desai SS, Ruschitzka F,
Patel AN. Hydroxychloroquine or chlo-
roquine with or without a macrolide for
treatment of COVID-19: a multinatio-
nal registry analysis. Lancet 2020 May
22. doi.org/10.1016/ S0140-6736(20)
31180-6.

                                                                                                                          Editorial


